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1. Introduction

Welcome to Genie—2000 Spectroscopy Software

Canberra is pleased that you have chosen to join the ranks of Genie—2000 users. We feel
that Genie—2000 represents the true state of the art in spectroscopy software platforms. It
offers the exceptional ease of use that gets you up and running quickly — combined with
the extensive flexibility that lets you operate your system your way.

No matter what your application, you will find Genie 2000 to offer the power and flexi
bility you need. Whether you are using the software for simple spectral data collection
and viewing — or for complete assay of complex samples, Genie 2000 gives you the tools
to get the job done.

This manual is a comprehensive reference on the capabilities and operation of Genie
2000. We consider it to be an integral part of the product — an essential tool for you to
take full advantage of the capabilities of the system. While others may consider the user
manual to be an afterthought, Canberra considers it an integral part of the product. As
such we are proud of the effort and consideration that went into the development of this
user documentation.

The other chapters of this manual are dedicated to the details. This chapter is intended to
give you an overview of the system and its architecture.

Note: This and other Genie 2000 manuals may also be available in computer readable
format (PDF) in the <G2K Install Path>\PDFS\DOCS folder on your hard disk.
<G2K Install Path> is the top level directory you have chosen for the installa
tion of the Genie 2000 software (C:\GENIE2K by default). During the installa
tion of Genie 2000 you may select whether the electronic manuals are copied
and whether you want to install the application required to view these manuals
(Adobe Acrobat® Reader®).

Overview of Genie 2000

Genie 2000 is a comprehensive set of capabilities for acquiring and analyzing spectra
from Multichannel Analyzers (MCAS). Its functions include MCA control, spectral dis

play and manipulation, basic spectrum analysis and reporting. Optional capabilities in
clude comprehensive spectrum analysis for alpha and gamma spectroscopy, quality
assurance, system automation and turnkey packages for specific, dedicated applications.

A block diagram of the Genie 2000 architecture is shown in Figure 1.
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Figure 1 The Genie-2000's Architecture

The core of the Genie 2000 software is a module known as the Virtual Data Manager or
VDM. The VDM manages all information flow within the system. It is responsible for
communications with both data files and MCA devices — and for presenting information
from them to the subsequent layers of software in a consistent manner. Thus, the VDM
makes it possible for the user to operate on all spectra — whether from a data file or from
one of the 10 or so different MCA hardware products supported — with consistent display,
user interface and analysis. VDM and its attached hardware drivers maintain all the low
level communications to MCAs as well as data transfer from MCAs to data files.

The VDM is designed to communicate to subsequent layers of software via a layer called
inter process communication or IPC. IPC is designed to function both within a single
computer and over a network. Thus an MCA hardware device connected to ene com
puter’s VDM can be accessed for control, display and analysis over a network from an
other computer.

The next layers are the compute modules. These are small modular programs that per
form basic functions — start/stop of acquisition, transfer of spectrum from MCA to disk,
peak search, etc. This modular nature makes possible the extensive flexibility in Genie
2000 - individual modules can be operated together in a sequence to meet specific appli
cation requirements.

Tying the compute modules together are two completely separate user interface environ
ments — the interactive environment and the batch procedure environment. These distinct
environments were developed for very different needs — in recognition of the fact that
there can be very different uses of a single system.

The interactive environment — embodied in the Gamma Acquisition and Analysis Win
dow and (optionally) in the Alpha Acquisition and Analysis Window — is intended for di
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rect hands on operation of all aspects of the system. From an integrated window featuring
pull down menus, a tool bar, status pages, a report window and spectral display, the user
can do essentially anything with the system. Acquisition control, analysis, spectrum ma
nipulation are all very interactive and are all available to the user all the time. This makes
the environment very powerful for the knowledgeable user — the experienced spectrosco
pist reviewing difficult spectra, testing system performance on unique samples, optimiz
ing analysis routines, etc.

However, many lab operations consist mostly of routine repetitive operations using less
skilled operators — users who are not trained as scientists or radiochemists, but techni
cians who are trained to count samples by specific procedures. These users do not need
immediate access to everything — in fact their access to sensitive setup functions needs to
be controlled. For this group of users, the batch procedure environment provides a step by
step guide through the process of counting samples — as well as other operations. Addi
tionally, the batch procedure environment features a security system that prevents access
to various functions by operators not qualified to operate them.

Both the interactive and batch user interface environments operate on a common set of
compute modules — so consistency of operation and results is assured irrespective of the
environment used. They can (and most typically do) exist side by side in a given system —
with the batch environment used for routine operations and the interactive used for the
non—routine.

The power of the batch environment is exploited by a range of special dedicated applica-
tions software products for specific applications. If you are involved in applications such
as routine alpha and gamma sample counting, whole body counting, safeguards confirma-
tory measurements, waste assay or a host of others — applications packages built on the
batch environment address the unique requirements of those applications very specifi-
cally. Consult your local Canberra office for information and availability.

We expect that you will find Genie 2000 to provide you a comprehensive set of capabili
ties for nuclear measurements. We also value your feedback — as this is the input that
leads us to continuous improvement of our capabilities. Feel free to contact us with your
comments at any time. Call and ask for the Genie 2000 Product Manager or visit our
home page ditttp://www.canberra.comWe look forward to hearing from you.

Genie 2000 Support Services

We view support services as a key ingredient to your overall success with a spectroscopy
system. Support services are widely varied and can be tailored to meet your specific re
quirements. A brief overview of available Genie 2000 support services appears below.
For more details, see or Customer Services Catalog.
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Training
Our training department offers a wide array of training courses for the Genie 2000 user.
These range from basic and advanced operations courses, to customization/applications
development courses and operations courses on dedicated application software. There are
also related courses in basic nuclear measurements and techniques — gamma and alpha
spectroscopy, health physics, etc. Training can be conducted either at our training center
in Meriden, Connecticut, USA or at your site anywhere in the world.

Maintenance Contracts

Software maintenance contracts are available for Genie 2000 for an annual fee.-The con
tract customer enjoys unlimited telephone and Internet support, newsletters containing
useful information on using the software, Software Services Bulletins notifying them of
any software problems and — most importantly — free copies of all software upédates re
leased during the contract period. Typically, releases occur twice per year. Thus the user
who keeps up a service contract is always assured of running the very latest-develop
ments in spectroscopy software.

Updates

Updates are also available for users who do not choose to take a maintenance contract.
Although most find the contract to be more cost effective, the availability of updates still
assures that the Genie 2000 customer can use the latest technology.

About this Manual

If you bought a complete system from Canberra, you'll find the early chapters-are de
signed to get you up and running quickly. If you're installing the software and hardware
yourself, you'll first want to refer to Appendices A and B for installation information.

Operations

Volume 1,0perations contains information for day to day operation of the Genie 2000
system.

Chapter 1]ntroduction this chapter, lists the software available for the Genie 2000, the
typographic conventions used in the manual, and the keyboard conventions for using the
program without a mouse.

Chapter 2The Acquisition and Analysis Windodescribes the appearance and function
of the Genie 2000’s main window.
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Chapter 3MCA Input Definition takes you through system configuration, the definition
of physical MCA inputs. The first part of the chapter discusses the MID Wizard, which
will quickly and easily set up your system’s MCA for most common situations. The re
mainder of the chapter is devoted to the MCA Input Definition Editor, which is available
for those setups which will use other parameter settings.

Chapter 4Gamma Acquisition and Analysigrovides a structured reference where you
can easily locate specific information.

The Editors

The next four chapters discuss the Certificate File Editor, the Nuclide Library Editor, the
Analysis Sequence File editor, and the Geometry Composer. These utilities create and
edit calibration standard certificate files, nuclide library files, analysis sequence files and
geometry descriptions for Cascade Summing Correction or the optional LabSOCS or
ISOCS mathematical calibration packages. Comprehensive standard libraries are in
cluded with the package and can serve as the basis for easily defined custom libraries.

The Appendices

Software installation, a nearly automatic process, is covered in Appenbfigtalling

the Softwarelnstallation of acquisition boards is discussed in Appendir$®alling the
Hardware Appendix CGenie 2000 Configuriatigrdiscusses many modifiable Win-

dows® parameters. Though most users won't need to customize their Windows setup, the
information in this section is useful for configuring Windows for specific situations. Ap-
pendix D,Technical Informationdiscusses the System 100 and AccuSpec boards, hard-
ware troubleshooting, hardware adjustments, and the Genie 2000 Status Screen.

Customization Tools

Volume 2,Customization Toojsontains specialized material for advanced users.-Chap
ter 1 describes how to program a report template to your needs, chapters 2 through 5
cover batch programming, and the appendices discuss CAM parameters, Genie 2000 al
gorithms, and the meaning of the system’s error codes.

Genie 2000 Software

Genie 2000 software is available in several variations and with several layered optional
packages, most of which are covered in this manual.

In the interest of clarity, this manual does not associate individual features of the Genie
2000 system with the model numbers purchased to implement those features. This section
summarizes the differences between the various models.
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Software Covered by This Manual

S500 Genie 2000 Basic Spectroscopy Software
Includes:

» Acquisition control for all Canberra acquisition devices.
* Gamma acquisition and analysis window.

e Batch procedure environment.

» Flexible reporting system.

» Second difference peak search.

* Library directed peak search.

» Tentative Nuclide Identification.

* User ROI peak definition.

* Summation and non-linear least squares fit.

» Complete calibration functions.

 Certificate file editor.

* Nuclide library editor and comprehensive gamma libraries.

* Ability to import efficiency calibration data generated by LabSOCS or
ISOCS.

S501 Genie 2000 Gamma Analysis Software option
Includes:

e Peak area background subtract.

+ Efficiency correction.

* Nuclide identification.

e Automatic interference correction.

» Weighted mean activity calculation.
e Minimum detectable activity.

» Post-NID processing (action levels).
e Cascade summing correction.

o Parent/Daughter decay correction.

* Requires S500 or S502.
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S502 Genie 2000 Basic Spectroscopy Software (Standalone)
Same as S500, except:

» Supports one MCA Input only.
» Does not support Multiplexers.

S511 Genie 2000 Right to Copy (Standalone)

* Right to copy and execute S501, S502, S503, S505, S506 and S509 on one
additional computer in the same location.

* Requires purchase of S502 and optionally S501, S503, S505, S506 or S509
for one computer at the location.

S520 Genie 2000 Right to Copy (Basic)
Including:

» Right to copy and execute S500, S501, S503, S505 and S510 on one
additional networked computer.

* Requires purchase of S500, and optionally S501, S503, S505, S506 or S510
for one computer at the location.

Application Options

There are a large number of optional application software packages available for the
Genie 2000 spectroscopy platform. Several of these optional applications are described
below. While the manual for each application software is shipped with the option, soft-
ware the user documentation for Models S505, S506, S509 and S574 are included in this
Operations manual for easy reference.

S503 PROcount-PC Control Procedures

e Complete procedures for routine sample counts.

e Calibrate procedures.

e Quality control procedures (requires S505).

e Background counting procedures.

« System maintenance.

» Procedure for complete gamma analysis (requires S501).
* Requires S500 or S502.

S505 Genie 2000 Quality Assurance Software

» Tracks and reports on the performance of your Genie 2000 spectroscopy
system.

 Interactively establishes a database of key system performance parameters
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» Warns you if the parameters drift outside the allowable warning and error
limits which you have set.

* Includes a comprehensive statistical analysis, reporting, and plotting facility
for tracking system performance.

S506 Genie 2000 Interactive Peak Fit

» Displays peak fit information allowing review of peak search results.

» Allows user to adjust peak search results by adding/deleting peaks, adjusting
fit regions, etc.

* Requires S500 or S502.

S509 Genie 2000 Alpha Analysis Software
Includes:

» Alpha acquisition and analysis window.
» Peak area and ROI background subtract.
» Reagent correction.
+ Efficiency correction.
* Nuclide identification.
» Automatic interference correction.
* Weighted mean activity calculation.
* Minimum detectable activity.
» Post-NID processing (action levels).
* Requires S500 or S502.
S544 Genie 2000 NUCHART Chart of Nuclides

e Color-coded Chart of Nuclides

e Comprehensive compilation of nuclear data from the Brookhaven NuDat
database.

» Presents data on alpha, beta, gamma, x-ray and neutron decay.
e Quick search by nuclide name.

e Comprehensive search by energy window, intensity, half-life, radiation type,
etc.

» Shows parent/progeny relationship.

e Creates CAM file nuclide libraries for Genie.
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S560 Genie 2000 Programming Library

Allows a programmer to interact directly with Genie 2000 capabilities from a
C++ language environment.

Allows the addition of user-coded analysis engines to the Genie 2000
environment.

The Programming Library also provides a set of ActiveX components which
can easily be used with any ActiveX compliant programming environment
like Microsoft® Visual Basic™ and others.

Using the Programming Library assumes a basic knowledge of C++ or
Microsoft Visual Basic programming and an understanding of the basic
operation of 32-bit Windows environments and Genie 2000’s data structures
and architecture.

S561 Genie 2000 Batch Programming Support

Provides REXX script language environment for advanced automated
procedure development.

Requires S500 or S502.

S574 Genie 2000 LabSOCS (Laboratory Sourceless Calibration Software)

No radioactive sources needed for accurate efficiency calibrations.
Works over a wide range of geometries.

Calibrations valid from zero distance out to 500 meters.

Calibrations valid from 50 keV to 7000 keV.

Calibrations accurate to within a few percent.

Calibrations accurate at any angle from detector, not just on centerline.

Eliminates the cost of purchasing radioactive standards, creating custom
distributions, and radioactive waste disposal.

Results are available within a few seconds.

Operates with any size or type of germanium detector which has been
characterized by Canberra.

Optimized for laboratory applications where complex shaped containers are
used repetitively.

Includes predefined geometry templates for common laboratory container
shapes.

Includes library of common commercially available containers, and tools for
the user to create new containers.
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 Includes library of common matrix/absorber materials and tools to create
new materials.

» Custom templates can be provided to meet special application needs.
» Sample size can be point-like, or up to 500 meters in size.
» Easy to use fill-in-the blank operator interface.

» Ability to vary assumed sample characteristics (e.g. density, container wall
thickness, etc.) makes it ideal for “What if...?” analyses.

» Resulting calibrations may be stored, recalled, and used just like those
generated by traditional calibration.

Typographic Conventions
The following typographic conventions are used throughout this manual:

Key Names

This manual shows the names of the keyboard keys as they usually appear on a keyboard
and are seen in small capital letters (for exangse, ENTER, CTRL

Key Sequences

If a comma (, ) separates the names of the keys, this means they must be pressed in se-
guence. For example, “Press ALT, SPACEBAR” means that you should press ALT and
release it, then press and release the SPACEBAR.

Key Combinations

A plus sign (+) between two key names means that these keys must be pressed at the
same time. For example, “Press ALT+ESC” means that you should press the ALT key
and hold it down while you press the ESC key.

Windows Commands
Windows commands are shown in bold tygeif).

User Entries
Text you are expected to type in is showiCourier (typewriter style) type.

Titles

Titles of books and of manual chapters are shovitalias; titles of manual sections are
enclosed in “quotes”.

10



Keyboard Access

Keyboard Access

The Genie 2000 programs, like any 32-bit Windows programs, can be used with-or with
out a mouse. If you aren’t using a mouse with your system, the keyboard conventions
listed in this section will allow you to operate Genie 2000 programs from your com
puter’s keyboard.

Accelerator Keys
Right Arrow
Move the channel cursor to the right

Left Arrow
Move the channel cursor to the left

Up Arrow
Increment the display VFS

Down Arrow
Decrement the display VFS

Ctrl + Ins
Create a ROI at the cursor

Ins
Create a ROl between the markers

Del
Delete the ROl between the markers

Index markers right to the next ROI

Index marker left to the previous ROI

PgUp
Display the previous Info page.

PgDn
Display the next Info page.

F4
Toggle Acquire on and off

11
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F5
Toggle Autoscale on and off

F6
Select the next Datasource

Shift+F6
Select the previous Datasource

F7
Select the next Memory Group

Shift+F7
Select the previous Memory Group

F8
Toggle Expand on and off

Ctrl+C
Copy the spectrum window to the clipboard

Ctrl+L
Move the Left Marker to the cursor channel

Ctrl+R
Move the Right Marker to the cursor channel

Ctrl+M
Move both markers into the expand region

Ctrl+Right Arrow
Move expand window to the right

Ctrl+Left Arrow
Move expand window to the left

Ctrl+Up Arrow
Move expand window up

Ctrl+Down Arrow
Move expand window down

Alt+Right Arrow
Increase the width of the expand window

Introduction
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Alt+Left Arrow
Decrease the width of the expand window

Alt+Up Arrow
Increase the height of the expand window

Alt+Down Arrow
Decrease the height of the expand window

Shift+Up Arrow
Move the compare spectrum up

Shift+Down Arrow
Move the compare spectrum down

Help Keys
F1
Get help

Alt+F4
Close the help window

System Keys
Alt+Tab
Switch to the next windowed program

Ctrl+Alt+Del
Switch to the Task List

Window Keys
F10
Go to/from the action bar

Arrow keys
Move among choices

Esc
Cancel a pull-down or the system menu
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PgUp
Scroll the contents of the window up one page

PgDn
Scroll the contents of the window down one page

Underlined letter
Move among the choices on the action bar and pull-downs

Alt
Go to/from the action bar

Alt+F4
Close the window

Ctrl+PgDn
Scroll the contents of the window right one page

Ctrl+PgUp
Scroll the contents of the window left one page

Alt+Spacebar
Go to the system menu

Pop-Up Window Keys
Enter
Complete the pop-up window

Esc
Cancel the pop-up window

Spacebar
Set a check box on/off or perform the task described on the select pushbutton

Tab
Move to the next entry field or check box

Editing Keys
Backspace (left arrow delete)
Delete the character to the left of the cursor
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Del
Delete the character to the right of the cursor

End or Ctrl+Right Arrow key
Move to the end of a field

Home or Ctrl+Left Arrow key
Move to the beginning of a field

15



2. The Acquisition and Analysis

Window

Since the Gamma Acquisition and Analysis window is similar to other Genie 2000 appli
cation windows, it'll be used as a quick introduction to the parts of the window.

The Acquisition and Analysis window, shown in Figure 2, consists of the Title Bar, the
Menu Bar, the Toolbar and the Display Status Line at the top of the screen, the Control
Panel, the Spectral Display, the Status Pages, the Report Window and, at the bottom of

the screen, the Analysis Status Line.

File MCA Calibrate Display Analyze Edit Options Datasource Help

=|ui [ [a]E] o]e| [5] ulal=][+] -]a]5]4]S]

Idle \ Channel: Counts: Preset:

YF5=64 -

Control :
Spectral Displa
Panel P play N

TIME INFO

Status Page

Report Window

For Help. press F1 |[ Erecution Status: nfa | 4

Figure 2 The Basic Acquisition and Analysis Window

The Top Four Lines

The four lines at the top of the screen are the Title Bar, the Menu Bar, the Toolbar and

the Display Status Line.

16



The Control Panel

Title Bar

The Title Bar always shows the application’s name. If a datasource has been opened, the
datasource’s file name will be also be displayed. If more than one datasource is open, the
name of the current one is displayed.

Menu Bar

The Menu Bar appears under the window’s Title Bar and presents you with a choice of
top-level menu functions. Each function is covered in detail in the remainder of this man
ual.

Toolbar

The Toolbar, which is directly under the Menu Bar, contains buttons corresponding to
common menu commands. If you rest your cursor on an icon for a second or two, you'll
see a label describing what the icon does.

Display Status Line

The Display Status Line is directly under the Menu Bar; it displays the current status,

such as Idle, Busy or Done, and the cursor’s current position, in terms of both channel

and energy, the total counts at that location, and the preset and elapsed preset values. The
Status field in this line will change to RED if an error is detected on the input datasource.
You'll find more information in “Status” on page 91.

The Control Panel

The Control Panel can be seen on the left-hand side of the screen. It provides easy access
to those functions which are commonly used in day-to-day operations: acquire start/stop,
expand on/off, clear data and time, indexing through the ROIls, and moving for
ward/backward through the list of all open datasources.

You can make the spectral display area larger by hiding the Control PanelDs&lect
play | Preferences then remove the check from t@entrol Panel Showncheck box.

Acquire Start/Stop

TheAcquire Start andAcquire Stop buttons start and stop data acquisition. They are
disabled for datasources that are opened for Read Only access and when the MCA Menu
is disabled for CAM file datasources. See “Acquire Start” on page 80 for more informa
tion.

Expand On/Off

Clicking on this button toggles the state of the Expanded Display. See “Expand” on page
127 for more information.

17



The Acquisition and Analysis Window

Clear

Clicking theClear button, which is enabled only for detector datasources, clears all spec
tral data and time information from the currently displayed datasource.

ROI Index

Clicking on one of these buttons will quickly move the markers from one ROI to the next
(+) or previous (=) ROI. The keypad'’s (+) and (-) keys perform the same function.

Datasource

Click onNext or press thee key to change the display to the next datasource. Click on
Prev or presssHIFT+F6t0 change the display to the previous datasource. This button is
not available unless more than one File or Detector datasource is open.

Up to 32 Detector and File Inputs in any combination may be opened and up to eight can
be displayed simultaneously.

Similarly, other open Detector Inputs or File Inputs (as well as multiple memory groups)
can be selected for display from the list of currently open Detector Inputs or File Inputs.

Status Pages

18

Detailed information about the current datasource can be seen in the Status Page display
below the spectrum. You can move through the pages by selectiNngxher Prev but-

ton or by pressing keyboard®s DNor PG UPkey. You can make the spectral display

area larger by hiding the Status Pages: sElistlay | Preferences then remove the

check from theStatus Page Showigheck box.

In addition, you can chose which status pages to display by selBisiplgy | Prefer-
ences then theStatus Pagedutton (see “Preferences” on page 131 for more inferma
tion).

Note that some of the data shown on the Status Pages is the result of a rough calculation
for the region between the markers. This means that this displayed data may not agree
with the data you see in a report generated by your analysis application.

Marker Info
TheMarker Info status page includes data related to the current Region of Interest

(ROI): left and right marker channel and energy, centroid channel and energy, area and
percent error, FWHM and FWTM, Gaussian ratio, ROI type, and integral.

The calculated values centroid, area, percent error, FWHM, FWTM, and Gaussian ratio
are computed only when the size of the current ROI meets the following criteria:



Status Pages

Nugwat;zr g:] fnp:;tsra' Size of ROI
256 < 256
512-2048 <512
> 2048 <1024

Time Info

TheTime Info status page includes: acquire start time, dead time percentage, computa
tional preset region, elapsed and preset values for the live time, real time, and eomputa
tional presets.

Sample Info

The Sample Infostatus page includes sample-related information: Title, ID, sample type,
guantity and units, sample geometry, geometry id, and buildup type.

Calibration Info

TheCalibration Info status page includes energy and shape calibration information: en-
ergy equation, FWHM equation, low tail equation and efficiency/error at cursor position.

Display Info

TheDisplay Info status page includes data related to the current display window and the
current ROI defined by the markers: the display window’s start and end channels and
their energies, and the display VFS. The current ROI's width, net cps, and total cps are
also shown.

If Expand is on, the display window data is for the expanded window. If Compare is on
and the compare spectrum is currently selected, the data is for the compare spectrum.

Input Info

Thelnput Info status page includes data related to the configuration of the currently
open input: number of channels, acquisition mode, and the type of MCA, Amp, ADC,
and HVPS.

User Info

TheUser Info status page includes six extra CAM parameters which can be used-for spe
cial purposes: CAM_T_DISSTR1 through CAM_T_DISSTRE. If none of these CAM pa
rameters have been defined, this screen will be blank.
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Nuclide Info

TheNuclide Info status page includes estimated nuclide information for the current cur
sor channel : Nuclide, Energy, Half-life, and Percent Yield. If the cursor is within an ROI
then the FWHM, Area, and estimated Activity is also displayed.

Spectral Display Area

20

The Spectral Display Area shows the current spectrum. The upper right corner of this
area will show the display’s current vertical full scale (VFS). The scroll bar on the right
side of this area lets you manually adjust the VFS.

The Display Area has three additional icons: the cursor and the left and right markers.

The Cursor

The Cursor selects a specific display channel and can be moved by pointing at a channel
and clicking the mouse button, by clicking and dragging the cursor, or by moving the cur-
sor with the left or right arrow keys.

Markers and ROls

The Left and Right Markers are used to define temporary or permanent Regions of Inter-
est (ROIs). A temporary ROI is simply the region between the markers. See “Add ROI",
“Delete ROI” and “Load ROIs”", starting on page 130 for information on permanent

ROls.

The Marker Info Status Page displays information on the current ROI (see “Marker Info*
on page 18).

Moving the Markers

The markers can be moved by selecting the marker with the mouse and dragging it. The
mouse pointer will change from an arrow to a marker pointer.

Another way to move the marker is by pressing eithi&L+L (left marker) orCTRL+R
(right marker) to move that marker to the cursor’s current position.

If you try to move one marker past the other, both markers will move together in the
same direction. Reversing direction will leave one marker in place and let you move the
other marker to the other end of the region.

If the Expanded display mode is on, pressimgL+M will move the markers up to the
expanded part of the display. This is covered in detail in “Expand On” on page 127.



Report Window

Report Window

The Report Window displays reports created automatically by the system or manually, at
your command.

Analysis Status Line

The Analysis Status Line at the bottom of the screen displays the execution status for var
ious phases of analysis.

The Menu Commands

The Gamma Acquisition and Analysis window’s Menu Bar contains the title of each of
eight main command groups: File, MCA, Calibrate, Display, Analyze, Edit, Options and
Datasource.

The File Menu

The File Menu offers commands to open, close or save a datasource, print or copy a plot
of the current spectrum, print the contents of the Report Window, and exit the program.

The MCA Menu

The MCA Menu’s commands deal with data acquisition, setting up the acquisition pa-
rameters, clearing the spectral display, adjusting the hardware datasource’s programma-
ble commands, checking the status of all MCA devices, advancing to the next sample in a
sample changer, and loading a data file into the current datasource.

The Calibrate Menu

The Calibrate Menu lets you set up calibration preferences, perform energy and effi
ciency calibrations, graphically display the results of a calibration, and load a calibration
file into the current datasource or store the datasource’s calibration as a file.

The Display Menu

In the Display Menu, you'll find commands for expanding and scaling the display, com
paring two datasources, entering or deleting ROIs (regions of interest), and setting dis
play preferences.

The Analyze Menu

The Analyze Menu’s commands let you execute a single analysis phase or a sequence of
analysis phases. Every Genie 2000 system includes the acquisition, peak locate, peak
area, and reporting phases. If your system includes the Model S501 Gamma Analysis op
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The Acquisition and Analysis Window

tion, the area correction, efficiency correction, nuclide identification, detection limits, and
post-NID processing phases are added.

The Edit Menu

The Edit Menu allows you to enter and edit Sample Information, define and edit Analysis
Sequences, and enter or edit an Operator Name.

The Options Menu

The Options Menu lets you change the operator's name, perform strip and smooth, and
work with the report window.

The Datasource Menu

The Datasource menu lets you display one to eight of the currently open datasources. If
the datasource is a multi-memory group input, you'll be able to move from one group to
another.



3. MCA Input Definition

The first step in using your Genie 2000 system is to let it know the number and types of
MCAs that are installed in or connected to your system, by way of an MCA Input-Defini
tion (MID).

MID Wizard or MID Editor?

For most systems, you’ll want to use the MID Wizard to help you set up your MCA'’s In
put Definition quickly and easily.

If your Input Definition is more complex than the MID Wizard was designed to handle,
you'll have to use the MID Editor to create your definition. It is covered in detail starting
on page 27.

The MID Wizard

Restrictions:
The Wizard does not support:

» Definition of multiplexer (MXR) inputs. This includes devices such as the Alpha
Analyst.
» Configuration of remote VDMs.

 Definition of two-ADC inputs from a single AIM device.
For these situations, you must use the MID Editor (page 27).

Using the Wizard

To use the MID Wizard, open the Genie 2000 folder and select the MID Wizard icon to
see the Step 1 screen.

Step 1

The first screen (Figure 3) lets you select the MCA you want to create a definition for.
Choose an MCA type, then select text button.
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MCA Input Definition

MID Setup Wizard - Step 1

Ta start, select an MC& device fram the list below.
-Aevailable MCA:

Deskiop InSpector
InSpector-2000 via 126232 =

| < Back I Mext » I‘ Cancel || Help

Figure 3 Step 1

Step 2

The next screen will ask you to define the MCA'’s address and Full Memory assignment.
How the address is defined depends on the MCA type you selected in Step 1. For in-
stance, an InSpector will require a COM port and a baud rate, as shown Figure 4.

MID Setup Wizard - Step 2

Enter COM port and baud rate for the MC4
~ MCA Full Memorn

O Ox O« O O’ O:m O

r COM Porty ———————— Baud Rate:
COM1 - 19200 hd

< Back I Next > I Cancel Help

Figure 4 Step 2

Step 3
This screen will be seen only if you selected an AIM-type MCA. It lets you define which
programmable Amplifier, ADC and HVPS are to be used with the MCA. Figure 5 shows
that the drop-down list boxes default to “manual” devices. Open the lists one by one and
select the correct devices for your setup.



The MID Wizard

MID Setup Wizard - Step 3

Enter ICE front end modules types

Amplfier Typ ADC Typ High Wollage Pawer Supply Type
’V ol ‘ ’V [Manual aDC ] ‘ ’V [Manual Hv -]

Figure 5 Step 3

Step 4

If you are defining an AIM-type MCA and have selected at least one programmable ICB
device, the list boxes in the Step 4 screen (Figure 6) let you select an ICB address for
each of these front-end devices.

MID Setup Wizard - Step 4

Enter ICB addresses of front end modules

" High Woltage Power Supply AddlesT

I j'

"Amphﬁ&l Addr ADC Addr

< Back I Mext > I Cancel Help

Figure 6 Step 4

Step 5

The screen in Figure 7 is displayed only if you selected a programmable HVPS in Step 3.
It asks you to define the power supply’s HV range, voltage limit, voltage and polarity.
Note that the parameters you see may vary, depending on which power supply you chose.
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MCA Input Definition

MID Setup Wizard - Step 5

~Range

Voltage limit Voltage
© +5000v [ 1300.0v | [0.0v \
© +1300v | I 8 v
© -5000v 0 1300, |0 1300

<Bock | Mewts || Cancel Help

Figure 7 Step 5

Step 6

The screen in Figure 8 will always be seen, no matter which MCA and which devices you
defined. This screen asks for a detector type and acquisition memory size, and requires
that an Input Name be entered.

MID Setup Wizard - Step 6

Input Marme: I — 1 MHumber of Channels
a132
Detector Type: - K v

256 8152

Figure 8 Step 6

Ending the Definition

To complete your Input Definition, seléginish. The input that you just defined will be
stored as an MID file and automatically be loaded into the MCA Runtime Configuration
Database (described on page 74). When you deieish, you will be asked if you

would like to define another input. Answering No will close the Wizard.

Note that if you didn't enter an Input Name, you won't be allowed to exit the Step 6
screen. If the name you entered is the same as the name of an existing MID file, the sys
tem will tell you so and go back to Step 6 to let you enter another name.
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The MID Editor

Before using the MID Editor to create MID files, there are some basic concepts you
should understand before defining your system’s MCAs.

Genie 2000 supports a large variety of MCA devices through MCA drivers available to
the Virtual Data Manager (VDM), Genie 2000's core component. MCA devices currently
supported include:

e AIM module (Ethernet)

e DSA-2000 Digital Spectrum Analyzer (Ethernet)

* InSpector 2000 Portable DSP MCA (USB, RS-232)

» InSpector Portable MCA (RS-232)

e DeskTop InSpector MCA (RS-232)

e MultiPort MCA family (IEEE-488 GPIB)

* ASA-100 Nal MCA board (PCI bus)

e PCA3 and PCAP family of MCA boards (ISA bus)

» AccuSpec family of MCA boards (ISA bus)

e System 100 MCA board (ISA bus)
In addition, the definition of an MCA also includes things like the data acquisition mode
(PHA+, PHA—, MCS, and so forth) and memory size. In short, the definition includes

everything about the hardware that the software needs to know in order to use it to
acquire data.

A point worth noting is that an MCA does not have to be physically installed at the time
that you define it in the MCA Input Definition Editor. For example, you can define an
MCA that is installed on another node of the network as “yours” even though that node
happens to be off line when you set up the definition. (Of course, before you can actually
use that MCA, the node must be brought on line.)

Multiple MCA Configurations
Since MCA definitions are saved in disk files, you can have as many different definitions
as you want. For example, for a given System 100 board, you might have it defined as an
8K Germanium Spectroscopy MCA in one file, a 1K Nal(TIl) MCA in another file, and a
four-input Alpha Spectroscopy System in a third file. Before you start an experiment you
simply pick the configuration you want to use.
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Because an MCA definition file can include any or all of the MCAs that are available to
your system, you can use more than one MCA at a time. However, each MCA can be in
cluded only once in a given definition file and each MCA in that file must have a unique
name.

Using the MCA Definition Files

To use an MCA Definition, it must first be a file; that is, you must have saved the defini
tion to disk. Once you've done that, all you have to do is load that file into Genie 2000’s
internal MCA Runtime Configuration Database. From that point on all MCA operations
will use the configuration information that was stored in the Definition File. To change to
a new configuration, all you have to do is replace the database contents with a new file

Starting the MID Editor

Start the MCA Input Definition Editor (MID) by double clicking on its icon in the Genie
2000 Program Group. The result will be the application window shown in Figure 9.

i MCA Input Detinition Editor - localUntitled
Eile Database Edit Devices Settings Summary Help
CA Input Size ADC MXR Stab. Amp. HV Vac.

Figure 9 The MID Editor Window

Note that the Title Bar displays the name of the file you're currently working with. In the
phrase “local:Untitled”, “Untitled” means that no file is currently open and “local” means
that the MID Editor is connected to the local VDM,; this is the default condition in a
non-networked environment. In an environment with multiple VDMs, you'll use

File | Node Connecto specify which VDM is to be connected to the MID Editor for
configuration purposes.
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Building an MCA Definition

In this section we’ll explain how to add (and delete) the MCA entries and will explain
what the definition entry consists of, then we’ll explain what Defining an MCA means in
general. The next several sections cover the specific definition process for each of the
MCAs supported by Genie 2000.

The remainder of this chapter discusses how the definition is saved to a disk file, how a
definition can be edited, and how to use a definition by loading the file into the MCA
Runtime Configuration Database.

Adding an MCA

The Edit menu, shown in Figure 10, is used to add MCA hardware to or delete MCA hard
ware from an MCA Input Definition. Note that the Delete MCA command is initially dis
abled, since the command has no meaning until there is at least one entry in the definition.

Figure 10 The Edit Menu

We'll begin our input definition by adding some MCAs. To do that, click orAthe
MCA command in th&dit menu, which will pop up the “Add MCAs to Definition Ta
ble” Dialog Box.

Figure 11 shows a typical Add MCA list box, allowing you to choose one or more of the
MCA types which Genie 2000 supports.
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Avvailable MCas

Efl

AccuSpecis

AccuSpecdB

AccuSpec/Mal

AoouSpec/Mal+

Dezktop InSpector

InSpector

Mal InSpector hl

Add Help |

Figure 11 The Add MCA Dialog

To add an MCA to your definition, you can:
1. Click on your choice, then click on tiA&ld button, or
2. Double click on your choice.

Either way, you'll see an entry added to the MCA Definition Table for each such selec-
tion you make. When you've finished selecting the MCAs you want to include in this
definition, click on theOK button to return to the main MID window.

Figure 12 shows the result of using this process to add a System 100 MCA and an
AccuSpec/Nal Plus MCA to the Definition Table. Please remember that this display, as
well as many others in this chapter, are examples of whahjghtsee; your display

may not be identical.

Interpreting the Definition Entry

As you can see in Figure 12, adding the entry put more than just the name of the MCA in
the definition table. We'll take a brief look at the other items in the entry now. As we get
further into the definition process we’ll cover them in greater detail. Note the letter fol
lowing the unit number in each Definition Table item: an M indicates a manuaHy con
trolled unit, and a P indicates a programmable unit.

MCA
This is the type of MCA device being used for this particular entry in the table.
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"] MCA Input Definition Editor - local:Untitled= | =
File Database Edit Devices Settings Summary Help

CA Input Size ADC MXR Stab. Amp. HV

AccudpeciNal+ DETO1 2048 1P 1P 1P
100 DET02 4096 H H ™

Figure 12 Two MCAs Have Been Added to the Table

Input

This is the name that will be used to refer to this specific hardware entry in the table. The
MID Editor automatically assigns these names sequentially as DETnn, starting with
nn=01. As we’ll see in the “Input” section for your specific MCA type, you can easily
change these names to something you find more meaningful.

Size
This is the number of data channels assigned to this input.

ADC
The number and types of ADCs associated with the MCA are shown here.

MXR (Mixer/Router)

This column is used to display the current status of any Mixer/Router (also called Analog
Multiplexer or AMX), if any, associated with the MCA.

Stab. (Stabilizer)
This column shows the type of Stablizer associated with the MCA.

Amp
This column shows the type of amplifier associated with the MCA.

HV
This column shows the type of High Voltage Power Supply associated with the MCA.
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Deleting an MCA
To remove an MCA from the definition, click on the MCA line you want to delete, then
select theéedit | Delete MCA command to see the Delete MCA dialog box in Figure 13.
Clicking onOK removes the MCA from the definition.

Delete MCA
Delete the following MCA and itz inputs
MCA Input Size ADC MR Stab. Amp. HY
8100 DET1 4096 1H 1H 1H B
]
|Cance|| Hel

Figure 13 The Delete MCA Dialog

Defining an MCA

Once an MCA has been added to the Input Definition Table, defining the MCA is a two
step process.

Assigning the Devices

First we use the Devices Menu to tell the system about the MCA'’s front end electronics.
Here we define the physical hardware information, such as board number, ICB module
address or Ethernet address, baud rates, sample changer connections, and so forth. You'll
see that not all of the Device Menu’s choices are enabled because what's offered here de
pends on the MCA we selected in “Adding an MCA” on page 29.

Setting the Controls
The second step is to use the Settings Menu to define the settings for the physical devices
selected in the Device Menu. For example, we can use this menu to set the amplifier,
ADC and high voltage controls. Again, the menu items you're allowed to choose from
depend on the MCA you're setting up. For instance, you can’t set the gain for an ampli
fier that doesn’t have a programmable gain control. Most of the settings defined here are
simply the initial values to be used when the MCA is later “opened” for use. Many of the
settings can be adjusted from within the Acquisition and Analysis application as the need
arises. These changes can then be saved for future use, if you like.

The Apply to All Button

The Apply to All button is used to apply the Device screen’s parameter settings to all in
puts defined for the current MCA.
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The Specific MCAs

Because each of the various types of MCAs that can be used with Genie 2000 has a
slightly different definition procedure, we’'ve included an installation section for some of
the MCAs supported by Genie 2000. For information on how a specific MCA is defined,
read one of the following:

» “Defining an AccuSpec MCA” on page 33.
» “Defining a System 100 MCA”, on page 43.
» “Defining an AIM MCA”, on page 52.

Note: If you are installing a PCA3, PCAP, MultiPort, InSpector 2000, InSpector,
DeskTop InSpector, or the ASA-100 Nal MCA, refer to that MCA'’s user’s
manual for details.

To get a full understanding of all of the MID editor’s functions after you have installed
your MCA, read the remainder of this chapter, starting with “Saving the Input Definition”
on page 70.

Defining an AccuSpec MCA

This section discusses setting up an AccuSpec MCA. If you aren't installing an AccuSpec
MCA, you should go on to the section which covers your MCA.

The AccuSpec/Nal Plus was chosen as the example for this tutorial because it has a fully
programmable front end. That is, its Amplifier, ADC, and HVPS are all controlled from
the PC rather than with front panel knobs and switches. Other AccuSpec MCA'’s are de
fined in a similar way.

To begin, click on théccuSpec/Nal+entry in the Definition Table to select it as the
MCA that is to be set up.

Device Setup

The Device menu sets the parameters for the system’s hardware, starting with the MCA
itself. There is a command in tBevicemenu, shown in Figure 14, for each of the hard
ware sections of the MCA. The disabled (grayed) commands do not apply to the MCA
currently being set up.
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MCA, ..

Sample Changer...
ADC...

rekL.
Slhatiizern..
Amplifier. .
High*faoltage. ..
Eaen kgt
AL
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[EEEE..

| B
Ellzen..

Figure 14 The Device Steup
Menu

MCA
TheMCA command in th®evicemenu pops up the Dialog Box shown in Figure 15.

MCA for input DET2

MCA Full Memaory
clh @2k Odk DER DR DR DR

No. of ADCs
g

4

1f0 Address [Hex]: Memory Address [Hex):

l0300 l¢] |Doooo l¢]
|Cance|| | Help I

Figure 15 The MCA Device Setup
Dialog
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Full Memory and Number of ADCs

The Number of ADCs is fixed, since a single ADC system is the only configuration of
fered for the AccuSpec/Nal Plus. Full memory size may be selected as 2K or 4K.

I/0O Address

Since there can be multiple AccuSpec boards installed in your system, you must specify
the 1/0O Address for each board you want to use. You'll find address information for each
type of AccuSpec board in “Installing AccuSpec Boards”, starting on page 266.

Memory Address

Data is read from and written to your system’s AccuSpec boards through a “window” in
the computer’s memory. The default address (D0000) is best for most situations; if you
need to change the address, refer to “Selecting a Memory Address” on page 267.

Sample Changer

If you're going to be using 8ample Changer select that command from tBevice
menu to see the Dialog Box shown in Figure 16.

Sample Changer for input DET2

Device Driver: Protocol Driver:
None 3| MNone
Control — —
PRS-t H & Programmabie

Figure 16 The Sample Changer Controls

Device Driver

Initially this is set to None, indicating that no Sample Changer is going to be used. To
change the setting, click on the Down Arrow then click orLfA€ Sample Chgr entry

in the list. When you do that, the Dialog Box will change to look like the one in Figure
17.
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Sample Changer for input DET2

Device Driver: Protocol Driver:

LPT Sample Chgr lil Parallel Control

Control
S hanual @® Programmable

LPT Port:
[LPT1

L]

| 0K I |Cance||

Figure 17 The Sample Changer Controls

Control

Only Programmable control is offered, since that is the only type of Sample Changer
control available with the AccuSpec, but you do have a choice of the LPT Port which will

be used.

The AccuSpec Sample Changer interfaces to the PC through a parallel (LPT) printer port,
and the Drop Down list labelddPT Port allows you to specify which port it is attached
to. Click on the Drop Down Arrow, then click on your choice for the port.

ADC
Since the AccuSpec/Nal Plus can only use the internal ADC, you don’t need to use this
command.

Amplifier
Since the only amplifier which can be used with the AccuSpec/Nal Plus is the internal
unit, there is no need to use this command.

High Voltage

TheHigh Voltage command, shown in Figure 18, specifies which type of High Voltage
Power Supply you'll be using for the Detector bias.

Device Driver

This box lets you specify whether you'll be using the built-in programmable HVPS or an
external manually-controlled HVPS. Click on the Drop Down Arrow and choose the ap
propriate type from the list.
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High Voltage Supply for input DET2
Device Driver: Protocol Driver:
AccuSpec HY |£| §Accu3pec Bd Mgr
Control—;
Lt B @Erngrammable
Internal:
[Mca =]

Figure 18 The High Voltage Device Dialog

Control

This section is really for information purposes only, and will change Fmgramma-
ble to Manual if you choose an external manual HVPS rather than the built-in program-
mable unit.

The Settings

The commands in the Settings menu, shown in Figure 19, set the MCA'’s operating pa-
rameters. Since not all AccuSpec MCAs have completely programmable front ends, each
of the sections which follow will be labelled with versions of the AccuSpec for which

they are appropriate. Front end devices which are disabled (grayed) don’t have any pro-
grammable controls.

Note that many of the parameters can also be adjusted from within the Acquisition and
Analysis application. The following descriptions of each parameter specify whieh con
trols can be changed only from the MID Editor.
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MCA, ..

Sample Ehanger..
S

refpatEr
Eitatiilizern..
Armplifien..
High ®altage..
Eaer Mamt...
AT
(S B it
(s Eifer,
e
Pilzer..
Input....

Figure 19 The Settings
Menu

MCA
As Figure 20 shows, the AccuSpec/Nal Plus does not have any adjustable MCA controls.

MCA for input DETO2

This device has no adjustable controls.

(4 | Lpply o Al | Cancel I Help |

Figure 20 No Adjustable Controls Dialog
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ADC (AccuSpec/A, /Nal, and /Nal Plus)

Click onADC to see the Dialog Box shown in Figure 21, which is used to set the initial
operating parameters for the AccuSpec/Nal Plus’s programmable ADC.

ADC for input DETD3
- Conv. gain LLD threshld LLD ULD
Coos [ o |
. I [ [ T L3 | T JL3 [ I CEm
256 2048 0.0 6.0 0.0 100.0 0.0 110.0
~Zero Acq. mode
£ FHA
o ® D
-3.0 3.0
0K | Apply to Al | Cancel I Help |
Figure 21 Controls for the Programmable ADC

Since many of the ADC’s Scroll Bar controls may need to be changed often in the course
of daily work, they can be adjusted both here and in the Acquisition and Analysis appli-
cation. The Acquisition Mode, however, is not usually changed during the course of data
acquisition, so it can only be changed here.

Conv. Gain

This control sets the Conversion Gain of the ADC. Clicking either on the arrows at the
ends of the Scroll Bar will change the gain by a factor of two.

LLD Threshold
The ADC's threshold can be set from 0.00% to 6.0% of the ADC'’s full scale input.

LLD

The ADC'’s Lower Level Discriminator (LLD) can be set from 0.0% to 100.0% of the
ADC'’s full scale input.

ULD

The ADC's Upper Level Discriminator (ULD) can be set from 0.0% to 110.0% of the
ADC'’s full scale input.

The window between the ULD and the sum of the LLD Threshold and the LLD limits the
energy range to be considered by the ADC. For example, setting the ULD at 90%, the
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LLD Threshold at 3.0% and the LLD at 10.0% means that only the pulses between 13.0%
(3.0% plus 10.0%) and 90% of full scale will be converted by the ADC.

Zero
This control sets the ADC Zero over the range of —3.0% to +3.0% of full scale.

Acq. Mode

The AccuSpec/Nal Plus offers only the PHA acquisition mode. (AccuSpec/A and /Nal
offer both PHA and SCA, which can be chosen by clicking on the appropriate button.
This control can only be changed here.)

Amplifier (AccuSpec/Nal Plus)

The Amplifier command is used to establish the initial settings for the programmable
amplifier in the AccuSpec/Nal Plus much like the ADC command was used for the ADC.
The Dialog Box is shown in Figure 22.

Amplifier for input DETO3

Coarse gain Fine gain Inp. Polarity

%20 j 1.000x &+ Positive
4] 1 " Negative
0.13 1.00

x| il [ E

Figure 22 Controls for the Programmable Amplifier

While the Input Polarity for the Amplifier can be set in this menu only, the Coarse and
Fine Gain Controls can also be set from within the Acquisition and Analysis application
if it's necessary to adjust the amplifier during data acquisition.

Coarse Gain
The Amplifier's Coarse gainsetting is selected from the drop down list.

Fine Gain

TheFine gaincontrol, which is set by a Scroll Bar, multiplies the Coarse Gain setting by
the chosen coefficient to yield the final gain setting of the Amplifier.

Inp Polarity
Thelnp Polarity control sets the amplifier’s input polarity to positive or negative.
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High Voltage (AccuSpec/Nal Plus)

TheHigh Voltage command, shown in Figure 23 provides the High Voltage Power Sup
ply (HVPS) adjustments.

High ¥oltage Supply for input DETO3

Yoltage VYoltage limit
[ 8dDv | 0k| 1000v
Kl CEr) i
0 1000 0 1000

o | e | o |

Figure 23 Controls for Programmable HVPS

Voltage Limit

TheVolt. limit control establishes the HVPS’s maximum output voltagaultbe set
before the Voltage control is adjusted. This control can be set only in this Dialog Box; it
cannot be changed in the Acquisition and Analysis application.

Voltage

After setting the Voltage Limit, th€oltage scroll bar sets the output of the HVPS any-
where between zero and the Voltage Limit (the voltage can also be set from the keyboard,
then accepted with the Ok button within the control). The Acquisition and Analysis appli-
cation allows you to change the output voltage, as well as turn the HVPS on and off.

MCS (AccuSpec/FMS)

The MCS setting (Figure 24) provides a single control (Disc. Mode) with three choices:
ROI, TTL, and PHA.

TTL is used when the signals to be counted are from an external source. ROl is “normal”
MCS operation, with discrimination. PHA is “special” and will be used on a temporary
basis within the Acquisition and Analysis, refer to “Adjust” on page 82.
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MCS for input DETO1 I

Disc. Mode
& RO
 TTL

 PHA

oK | Apply to Al | Cancel I Help

Figure 24 The MCS Input Dialog

Input

Thelnput command is used to change the name of the Input and set up the structure of
its memory via the Dialog Box shown in Figure 25. These commands are not available in
the Acquisition and Analysis application.

Define Input
Input name:  |DETO1 Input Size [channels]—
Detector Type: 2048
[ 0ut of Service
T Mamary geupel 1] 256 204s
| ok | [Appytoau| [ camcet | [ Hep |

Figure 25 The Define Input Dialog

Input Name

The defaulDETnn name is initially assumed as the name for your Input. But since it is
displayed in a Text Input box, you can easily change the name by clicking on the current
name to select it, then typing in the new name, which can be up to eight characters long.
This is the name by which the detector is referred to in all applications.

Detector Type

Use this drop-down list to select the type of detector to be used with this MCA; this also
assigns appropriate default values to the spectrum display and analysis parameters.
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Input Size
This parameter is normally set to the same number of channels that you selected during
the Device setup of the MCA on the assumption that you'll be using “Full Memory” for
your data acquisition.

Out of Service
Select the Out of Service Check Box when the MCA or its front end electronics are tem
porarily disconnected from the system. Though the MCA will still be listed in your MCA
Definition File, it will not be available for data acquisition.

Memory Groups
This Check Box is used with the Input Size control to logically segment the Full Memory
of the MCA into Halves, Quarters, and so forth. Note that this control is disabled when
this ADC is associated with a Mixer/Router. Using it is a two step process:

1. First you must use the Input Size control to set the acquisition memory size to
less than the Full Memory size of the MCA. For example, set to 1024 instead of
the Full Memory size of 2048.

2. Enable Memory Groups by clicking on the Check Box. When you do that, the
number of available groups will be displayed in the brackets to the right of the
control. Using our 1024 out of 2048 example again, the number 2 would
appear; the MCA is now set up to acquire 1024 channels of data into either half
of its memory.

Defining a System 100 MCA

If you're not installing a System 100 MCA, go on to the section which covers your MCA.

Device Setup

Device setup covers setting the parameters for the system’s hardware, starting with the
MCA itself. Clicking onDevicein the Menu bar shows the menu in Figure 26. There is a
command in the menu for each of the hardware sections of the MCA. The disabled
(grayed) commands do not apply to the MCA currently being set up.
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Figure 26 The Device Settings
Menu

MCA

Selecting theICA command from the menu yields the Dialog Box shown in Figure 27,
which is used to set the more global aspects of the MCA.

Full Memory

Buttons are used to select just how much of the available MCA memory you want to use.
As shown in Figure 27, only 4K (4096 channels) of the available 16K channels are going
to be used.

Number of ADCs

This box sets the number of ADCs for those MCAs that can have more than one. Since
the System 100 can only have one ADC, that’s the only choice that is offered and it has
been selected.
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MCA for input DET1

MCA Full Memory
Olk O ®4k OBk O16k R B4

No. of ADCs
PAF Y

Board Number:

T

‘ 0K l |Cance|l | Help l

Figure 27 The MCA Device
Dialog

Board Number

Up to four System 100 MCA boards may be installed in your PC. This parameter is used
to tell the system which board you want this MCA definition to refer to. Select the re-
quired System 100 board by clicking on the Drop Down arrow, scrolling down the list to
locate the board you want to use, and then clicking on it.

Sample Changer

The next commandgample Changeris used to set up the MCA’s Sample Changer con-
trol; it can be ignored if you're not using a Sample Changer. But if you do want to in

clude sample changer control in your MCA, clicking on the command will pop up the
Dialog Box in Figure 28.
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Sample Changer for input DET1

Device Driver; Protocol Driver:
None E] None
Control

Cancel ‘ Help l

Figure 28 The Sample Changer Dialog

Device Driver
What this really means is “What kind of Sample Changer do you want to use?”, and you
select the type via a standard Drop Down list. Since we’re setting up a System 100, that’s
the type you'll probably want to use. Click on that choice in the Drop Down list to select
it. When you do, you'll see the Dialog Box change to look like the one shown in Figure
29.

Sample Changer for input DET1

Device Driver: Protocol Driver:
5100 Sample Chgr E‘ 3100 Bd Mgr

Control
sl @® Programmable

Internal:

IMC B

0K Cancel Help

Figure 29 The Sample Changer Controls
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Control

The Control of the Sample Changer was immediately set to Programmable because that's
the only type of Sample Changer the System 100 supports. In addition, there’s a Drop
Down list labeled Internal that's currently set to MCA to let you know that the program
which will control the Sample Changer will be under the control of the MCA's internal
control logic. If you click on the Drop Down arrow, you'll discover that there are no

other choices offered, since that’s the only type of control logic that can be used with the
System 100’s Sample Changer.

The next two section®yDC andMXR are only applicable if you’re going to be using a
Mixer/Router (also called Analog Multiplexer or AMX) with the System 100 MCA

board. If you are not going to be using one, you are finished with the Device setup of the
System 100. While there are still two commands remaining in the Device menu — Ampli
fier and High Voltage — they are only applicable to programmable front ends. Since the
System 100 uses manually controlled Amps and Power Supplies, the commands are not
needed to complete the setup.

ADC

Next in theDevicemenu is theADC command, which shows the Dialog Box in Figure
30.

ADC for input DETO01
Device Driver: Protocol Driver:
Manual ADC |‘=’| ‘Manual Control
Control .
(@) Manual Gl Bk e
[JMixer Router [ Digital Stabilizer

Figure 30 The ADC Device Dialog

Since the System 100 only uses a single manually controlled ADC, you can choose
whether you're going to use a Mixer/Router (also called Analog Multiplexer or AMX) or
a Stabilizer with it. If you choose Stabilizer, you'll notice that there are no selections to
make under Stabilizer in the Device menu.
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If you enabled a Mixer/Router, you'll notice that the MXR column of the System 200 en
try in the MCA Definition Table now contains the entsl M. This means that a
Mixer/Router has been selected, is currently set to only one input, and the Mixer/Router
is of the Manual control type.

MXR (Mixer/Router)

If you selected the Mixer/Router, choose revice| MXR command to bring up the Di
alog Box in Figure 31.

Mixer Router for input DET1

Device Driver: Protocol Driver:
Manual MXR I};J Manual Control
rControl

@ Manual O Progyammable

@ |ndependent
O Bependent ®1 =2 o4
o8 16 (AR ¥4
X internal timers
Channelsflnput 4096 Full Memory 4096

| 0K ‘ |Cance|l

Figure 31 The MXR Device Dialog

Inputs

This dialog box sets up the number of inputs that are going to be used, which you do by
clicking on the appropriate button. Note that as you change the number of inputs, the
Channels/Input display will be automatically updated for you.

A Mixer/Router (also called Analog Multiplexer or AMX) always uses all of the full
memory, which is divided evenly between the selected number of inputs. The minimum
number of channels which can be assigned to an input is 256.

Note that the memory groups are not allowed to be used in conjunction with multiplexed
inputs.
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The Updated Definition Table

If you had decided to use two inputs on the Mixer/Router, exiting the Dialog B&ia
would result in a Definition Table like the one shown in Figure 32.

74 MCA Input Definition Editor - local:Untitled
File Database Edit Devices Settings Summary Help

MCA Input Size ADC MXR _ Stab.  Amp.  HV
S DET] 2048 1M 1-1H MM
E DET3 2048 ¢ 1-2M M oM
AccuSpec /Nal + DET2 2048 1P [T

Figure 32 The Updated Definition Table

The first thing you’ll probably notice is that an “extra” Input has been added to the table,
a System 100 called DETO03. This was done to allow you to refer to each of the
Mixer/Router’s inputs as logically separate entities even though they happen to be shar-
ing the same physical MCA board.

In addition, the MXR column for the entries indicates which of the Mixer/Router’s inputs
is associated with which logical Input.

Amplifier and High Voltage

The Amplifier and High Voltage Device screens offer no selectable options for the Sys
tem 100 MCA.

The Settings

The commands in the Settings menu, shown in Figure 33, set the MCA's operating pa
rameters. Since the System 100 uses only manually controlled front ends only two com
mands — MCA and Input — are enabled.

Note that for many of the parameters, the initial values entered during Settings can be ad
justed as necessary from within the Acquisition and Analysis application. The following
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Figure 33 The Settings
Menu

descriptions of each parameter specify which controls can be changed only from the MID
Editor.

MCA

Selecting thICA command pops up the Dialog Box shown in Figure 34. To change the
acquisition mode, click on the Drop Down arrow, scroll to the mode you want to use, and
click on it. If you're using a Mixer/Router (also called Analog Multiplexer or AMX), the
mode you select will apply tall of the Mixer/Router’s inputs. Note that the mode can be
also be changed from within the Acquisition and Analysis Acquisition and Analysis ap
plication.



Defining a System 100 MCA

MCA for input DETD1

Acq Mode
priae |8

oK. | Applyto Al | Cancel I Help

Figure 34 The MCA Sttings

Input

Thelnput command is used to change the name of the MCA and set up the structure of
its memory via the Dialog Box shown in Figure 35. These commands are not available in
the Acquisition and Analysis application.

Define Input
Input name:  |DETO1 Input Size [channels] -
Detector Type: ‘:’ 4096
JOut of Service
Jj Memory groups[1] 256 4096
ok | [applytoau| | cancet | | Help

Figure 35 Define Input Dialog

Input Name

The default DETinname is initially assumed as the name for your MCA. However, since
it is displayed in a Text Input box, you can easily change the name by clicking on-the cur
rent name to select it, then typing in the new name, which can be up to eight characters
long. This is the name by which the detector is referred to in all applications.

Detector Type

Use this drop-down list to select the type of detector to be used with this MCA, this also
assigns appropriate default values to the spectrum display and analysis parameters.
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Input Size
This parameter is normally set to the same number of channels that you selected for use
during the Device setup of the MCA on the assumption that you’ll be using “Full Mem
ory” for your data acquisition. To use less than the maximum available memory size,
slide the Scroll bar to select the size you want to use.

Out of Service
Select the Out of Service Check Box when the MCA or its front end electronics are tem
porarily disconnected from the system. Though the MCA will still be listed in your MCA
Definition File, it will not be available for data acquisition.

Memory Groups
This Check Box is used with the Input Size control to logically segment the Full Memory
into halves, quarters, and so forth. Note that this control is disabled when this ABC is as
sociated with a Mixer/Router. Using it is a two step process:

1. First you must use the Input Size control to set the acquisition memory size to
less than the Full Memory size of the MCA. For example, set to 1024 instead of
the Full Memory size of 4096.

2. Enable Memory Groups by clicking on the Check Box. When you do that, the
number of available groups will be displayed in the brackets to the right of the
control. Using our 1024 out of 4096 example again, the number 4 would
appear; the System 100 is now set up to acquire 1024 channels of data into any
of the four Quarters of its memory.

When we take a look at data acquisition in the next chapter you'll see that each group can
be treated as an individual entity in the same way that a traditional MCA’s memory can
treat Halves, Quarters, and so forth, as individual entities.

Defining an AIM MCA

The AIM (Acquisition Interface Module) is connected to the system via an Ethernet link.
Because of that, and because it can use ICB (Instrument Control Bus) programmable
front end modules as well as manually controlled NIM, its definition is a little more com
plex than the others we've discussed. If you're not installing an AIM MCA, go on to the
section which covers your MCA.

To begin, click on the entry in the definition table for the AIM module that you want to
set up. That selects it as the MCA to be operated upon.
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Address Settings

In the sections which follow you'll be required to enter instrument address settings such
as the AIM module’s Station (Ethernet) Address and the ICB Address for any program
mable NIM you may be using. Refer to your NIM unit's manual for information en set
ting the ICB address for each unit. The values you enter must correspond to the settings
on the NIM unit(s) that you are going to use.

For information on setting and/or determining the LPT addresses, refer to “LPT Parallel
Port Assignments” on page 287.

Device Setup

Device setup covers setting the parameters for the system’s hardware, starting with the
MCA itself. Clicking onDevicein the Menu bar shows the menu in Figure 36. There is a
command in the menu for each of the hardware sections of the MCA. The disabled
(grayed) commands do not apply to the MCA currently being set up.

You'll notice that theMXR andStabilizer commands are disabled, since there are no
Digital Stabilizer functions which need to be specified, and the MXR command is only
enabled when you specify that a Mixer/Router is to be used.

Sample Changer...
ADC...

rrkL.
Slhatiizern..
Amplifier. .
High*faoltage. ..
Eaen kgt
SR, .
SR A
[EEEE..

| I
Ellzen..

Figure 36 The Device Setup
Menu
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MCA
We'll begin by defining the characteristics of the AIM MCA itself. This is done with the
Dialog Box shown in Figure 37, which pops up when you seledfitb& command
from theDevicemenu.

MCA for input DET1

MCA Full Memory
’761k 2k (O dk 8k @16k 37k O B4k

Mo of ADCs
’7@1 2 4

Station Address [Hex):
[0o00 |

Figure 37 The MCA Settings Dialog

Full Memory and Number of ADCs

Radio buttons are used to specify the maximum number of data channels to be used and
the number of ADCs to be connected to the module. Simply click on your choice for
each, keeping in mind that if you'll be using two ADCs, each will receive half of the Full
Memory size that you select. For proper operation, the first input entry for the AIM must
be connected to AIM ADC 1. If two ADCs are selected, the second input entry must be
connected to AIM ADC 2.

This means that the Device Setup and Settings will have to be performed for each of the
ADCs. Click on one of the inputs to set it up. After completing the setup for that input,
click on the next input and repeat the process for that ADC.

Station Address

Since the AIM connects to the system via Ethernet, you must specify the network address
that will be used to communicate with the module. Click orttia¢ion AddressText In-

put Box to select it for editing, then enter the four digit address which has been assigned
to the AIM module which you are setting up.

Sample Changer

If you're going to be using &ample Changer select that command from tBevice
menu next. The result will be the Dialog Box shown in Figure 38.
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Sample Changer for input DET1
Device Driver: Protocol Driver:
[None] [#] None
Control —; -
DU i £2 cEECY S Programmahis

Figure 38 The Sample Changer Dialog

Device Driver

This parameter sets the type of sample changer, if any, that is going to be used. To see the
available choices, click on the Down Arrow, then click on your choice in the list.

LPT Sample Changer

If you specified that the Sample Changer was going to be connected to one of your PC’s
parallel printer ports, the Dialog Box will change to that shown in Figure 39 to allow you
select the port that is to be used. Click on the Down Arrow, then click on the port number
(LPT1, LPT2, or LPT3) that is to be used.

Sample Changer for input DET1

Device Driver: Protocol Driver:

LPT Sample Chg Parallel Control

Control

U Manusi @ Programmable

LPT Port:

[LPT1 [+]

Figure 39 Setting an LPT Sample Changer

RPI Sample Changer

If you had selected the RPI (Remote Parallel Interface) Sample Changer, the Dialog Box
you'd see would be similar to the one shown in Figure 39, but with “ICB Address” in
place of “LPT Port” and with an additional text box called “Start with line”.
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Since RPI Sample Changers connect to the AIM’s Instrument Control Bus (ICB), the first
thing you have to specify is the sample changer’s ICB address. Click 60Bh&d -
dressDown Arrow, then select an ICB address from the Drop Down List.

A similar process is used for ti&art with line parameter, with the selected line number
representing the number of the input/output line pair on the RPI that will be used for sam
ple changer control.

ADC

To set up the AIM’s ADC, click on thBevice| ADC command to see the Dialog Box
shown in Figure 40.

ADC for input DETO1
Device Driver: Protocol Driver:
Manual ADC |‘=’\ ‘Manual Control
Control - -
@) Manual U Beweyearnemaly \_;r‘:?
] Mixer Router [ Digital Stabilizer

Figure 40 The ADC Device Dialog

You can choose whether you're going to use a Mixer/Router (also called Analog Multi
plexer or AMX) or a Stabilizer with it. If you choose Stabilizer, you'll notice that there
are no selections to make under Stabilizer in the Settings menu.

If you enabled a Mixer/Router, you’ll notice that the MXR column of the System 200 en
try in the MCA Definition Table now contains the entry 1-1M. This means that a
Mixer/Router has been selected, is currently set to only one input, and the Mixer/Router
is of the Manual control type.

Device Driver

Just as in the Sample Changer Dialog Box, a Drop Down list is used to specify the type
of ADC which will be connected to the AIM. Click on the Down Arrow, then click on
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your choice from the list. Note that from a setup point of view, the only difference be
tween the 9633 and the 9635 is the maximum conversion gain (16K vs. 8K).

ICB Address

Since the 9633 and 9635 ADCs also connect to the AIM’s Instrument Control Bus, the
first thing you have to specify is the ICB address. Click orl@iAddress Down Ar-

row, then select an ICB address from the Drop Down List. Note that each module con
nected to a given AIM must have a unique ICB address.

Mixer/Router

To use a Mixer/Router, also called an Analog Multiplexer or AMX, click oriviher

Router Check Box to select it. (If you're not going to use a Mixer/Router, skip ahead to
“Amplifier” on page 61.) Selecting Mixer/Router makes the AIM entry in the MID-defi
nition table look like the one shown in Figure 41; in the MXR column you'll see the entry
1-1M to indicate that a single-input manually controlled Mixer/Router is going to be

used. The next section (MXR) will show you how to change that setting to the one you'll
actually be using.

A MCA Input Definition Editor - local:Untitled= )
File Database Edit Devices Settings Summary Help
MCA Input Size ADC MXR Stab.  Amp. HY

Figure 41 MID Definition Table with a Mixer/Router

MXR

With Mixer/Router selected in the ADC setup, you'll seeNt¥R command in th®e-
vice menu. Selecting it will result in the Dialog Box in Figure 42.
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Mixer Router for input DETO1

Device Driver: Protocol Driver:
Manual MXR “:’\ Manual Control
rControl
(®) Manual P ramemb e

rinputs

@) Independent Humber

O Ll el @1 Q2 oL

) Qo8 16 32
[a) trbwr rigal tiners

Channels/lnput 16384 Full Memory 163t

Figure 42 The Mixer/Router Drivers

Device Driver

Once again the first step is to tell the system about the type of device you're going to be
using. Click on the Device Driver box’s down arrow to see the list in Figure 43.

Device Driver:

Manual MXR
Manual MR |B
LPT 82247589 AMX
RPI 8224/589 AMX

£

<

Figure 43 The Mixer/Router
Drivers

The Model 8224/589 AMX can be connected to your system in one of two ways. If it's
going to be controlled through one of your PC’s parallel ports, cliddran8224/589

AMX ; if the Mixer/Router is going to be connected to the AIM’s ICB, clickRéH
8224/589 AMX

Note that if you choosBPI 8224/589 AMX, you must have a Remote Parallel Interface
(RPI) available on your AIM module’s ICB to control the Mixer/Router.
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LPT 8224/589 AMX

This choice changes the Dialog Box to that shown in Figure 44. Click on the LPT Port
box’s down arrow to specify the parallel printer port you're connecting the AMX to.

Mixer Router for input DETO1

Device Driver: Protocol Driver:
LPT 8224/589 AMX [¥| |Parallel Control
~Control
o el (®) Programmable
LPT Port:
[LPTI E
rInputs
®) Independent Humber
O D @1 Q2 Q4
" 8 Rl O AE
[ Ak rgl tinoers o) s E
Channels/lnput 16384 Full Memory 16384
‘ 0K | | Cancel |

Figure 44 The LTP Controlled
Mixer/Router Dialog

Once that has been done, radio buttons are used to select the number of inputs to the
Mixer/Router. Note th€hannels/Input andFull Memory fields displayed just below
thelnputs section of the Dialog Box. As you change the number of input§hhe-
nels/Input display will automatically be updated to let you see exactly how the system
will be configured.

RPI1 8224/589 AMX

Selecting this changes the Dialog Box to the one shown in Figure 45. Drop Down Lists
are used to set the modulé@B Address andStart with line. The “Start with line” pa
rameter indicates which set of eight output lines on the RPI is going to be used for multi
plexer (AMX) control. Now select the radio button for tember of inputs that you'll

be using.
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Mixer Router for input DETO1
Device Driver: Protocol Driver:
RPI B224/589 AMX [!| RPIFICE Manager
~Control
DY TR ® Programmable
ICB Address: Start with line:
lo B [£]
~Inputs
® Independent Humber
O D prericler @1 Q2 Q4
) ‘ o8 216 [l
[ Imkerrgl s
Channels/Input 16384 Full Memory 16384
‘ OK | | Cancel |

Figure 45 The RPI Controlled
Mixer/Router Dialog

Note:

MCA Input Definition

If you are going to be using a Mixer/Router, each of the MXR’s inputs will show

up as a separate input in the MID’s input definition table, as shown in Figure 46,
and each will have its own Amplifier and High Voltage Bias Supply.

This means that the sections which follow will have to be performed for each of the
MXR'’s inputs, so before going on, click on one of the Inputs to select it for setup. After
completing the setup for that input, click on the next input and repeat the process until all

of the MXR'’s inputs have been defined.

[ MCA Input Definition Editor - local:Untitledx

File Database Edit Devices Settings Summary Help

MCA L Input Size  ADC U MXR L Stab Amp. HY
ALM DETI 4096 1P 1-1P MM =
E DET2 409 " 1-2p M oM

Figure 46 The RPI Controlled Mixer/Router Dialog
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Amplifier

The spectroscopy amplifier that's going to be used is set up next wistmtpifier com

mand in theDevicemenu, which uses the Dialog Box in Figure 47.

Device Driver:

Amplifier for input DET1

Protocol Driver:

Manual Amplifie |£| Manual Control

Control

Figure 47 The Amplifier Device Dialog

Device Driver

A Drop Down List is used to select between a Manual Amplifier and the Model 9615
Programmable Spectroscopy Amplifier. If you'll be using a manually controlled ampli-
fier, there are no settings to make.

If you select the 9615, the Dialog Control in Figure 48 will appear to allow you to specify
the amplifier’'siCB Address. As we’ve seen in the previous sections, it's set through a
Drop Down List. Note that the amplifier, like all ICB modules connected to any one

AIM, must have its own unique

address.

Amplifier for input DET1
Device Driver: Protocol Driver:
[E615 Amplitie [#] 1CB Manager
Control—;
L phenund @ Programmable
ICB Address:
o [+]

Figure 48 The ICB Amplifier Dialog
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High Voltage

The last device to set up is the High Voltage Bias Supply for your Detector. This is done
with theHigh Voltage command in th®evicemenu, which pops up the Dialog Box in
Figure 49.

High Voltage Supply for input DET1

Device Driver: Protocol Driver:

| |£| Manual Control

Control

Figure 49 The High Voltage Dialog

Functionally, this Dialog Box operates just like the one for the amplifier. First you select
the type of device, then —if it's an ICB device — you specify its uniGieAddress.

If you're using multiple ADCs and/or multiple inputs via a Mixer/Router you'll need
multiple input definitions, so be sure you've sefalipof your AIM’s inputs as discussed

in this section. Note that for many of the parameters, the initial values entered duing Set
tings can be adjusted as necessary from within the Acquisition and Analysis Acquisition
and Analysis application. The text will specify which controls can be changed only from
the MID.

The Settings

The commands in the Settings menu set the MCA's operating parameters. Note that for
many of the parameters, the initial values entered during Settings can be adjusted as nec
essary from within the Acquisition and Analysis Acquisition and Analysis application.

The following descriptions of each parameter specify which controls can be changed only
from the MID Editor.

Begin your Settings setup in the MID definition table by clicking on the AIM input that is
to be set up. Once you've selected the inputStttingsmenu, shown in Figure 50, is

used to set its initial operating parameters. You'll notice that some commands are dis
abled here, since those functions are not available for an AIMMK#e (Mixer/Router)
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Figure 50 The Settings
Menu

command will only be enabled when the Device description of the ADC includes a
Mixer/Router.

MCA

Selecting thé&ettings| MCA command lets you set the MCA'’s data acquisition mode by

clicking on the Drop Down arrow, scrolling to the mode you want to use, and clicking on
it. Note that the mode can be also be changed from within the Acquisition and Analysis

Acquisition and Analysis application.

ADC

The ADC command in thBettingsmenu uses the Dialog Box in Figure 51 to establish
the initial control settings for the 9633 and 9635 ICB ADCs.

Since the ADC'’s Scroll Bar controls may need to be changed often in the course of daily
work, they can be adjusted both here and in the Acquisition and Analysis application.
Since some of the controls, such as Acquisition Mode, are not usually changed during the
course of data acquisition, they can only be changed here.
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ADC for input DETO1

- Conv. gain-—— | | Offset - LLD ~ULD
| s1ez | [ 0 | [ 100% | [ 110.00% |
] CEE) |y [ I ) e LI+
256 16384 1] 16256 0.0 100.0 0.0 110.0
Zern Acq. mode ~Coinc. mode —~Peak detect
0.001% + PHA  Anti.  Delay
Al | >l  BVA ' Coinc. * Auto
-3.00 3.000
~Xfer timing
£ Nonoverlap
& Owverlap
Ok, | Apply to Al | Cancel I Help

Figure 51 The ADC Settings Dialog

Conversion Gain

This Scroll Bar is used to set tB®nversion Gainof the ADC. Clicking on the arrows at
the ends of the Scroll Bar changes the gain by a factor of two.

Offset

TheADC’sDigital Offset can be adjusted from 0 to 8064 channels in 128 channel steps
(0 to 16 256 channels in 256 channel steps for a 16K ADC).

LLD
The ADC's Lower Level Discriminatoi{_D ) can be set from 0.0% to 100.0% of the
ADC'’s full scale input.

ULD

The ADC's Upper Level DiscriminatotdLD) can be set from 0.0% to 110.0% of the
ADC'’s full scale input.

The window between the LLD and ULD settings is used as a “filter” to limit the energy
range to be considered by the ADC. Only signals within this window will be converted

Zero
The ADC Zero can be set between —3.0% and +3.0% of full scale.
Acquisition Mode

The Acquisition Mode is eithd?HA (Pulse Height Analysis) 8VA (Sample Voltage
Analysis). This control can only be changed here.
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Coincidence Mode
The ADC's input gating tis eitheéZoincidencemode orAnticoincidencemode. This
control can only be changed here.

Coincidence Timing
If input gating is going to be used, it can be sd&tddy or Late Coincidence Timing.
This control can only be changed here.

Peak Detect

If Automatic peak detection is selected, the ADC will begin converting the input pulse at
the peak’s maximum amplitude. ChoosDglay will cause the conversion to start at a

fixed (front panel adjustable) time after the peak’s leading edge. This control can only be
changed here.

Transfer Timing

For maximum throughput, you would normally want the ADC to operate i@vVeeap
mode. That is, the ADC will begin converting the next input pulse while the previous
pulse is being stored. This control can only be changed here.

However, when you're doing coincidence work or using a Mixer/Router, you need a pre-
cisely predictable ADC dead time. For those cases, clibaseverlap mode.

MXR
If you select this command, you'll see a message telling you that there are currently no
adjustable MXR controls. Click 0®K to acknowledge it.

Amplifier
Selecting this command from tisettingsmenu will pop up the Dialog Box shown in
Figure 52.

Though many of the Amplifier controls can also be adjusted in the Acquisition and Anal
ysis application, the Preamp Type, Shaping Mode, Input Mode, Input Polarity, LTC
Mode, and Inhibit polarity can only be changed in this Dialog Box.

Amplifier Gain
Three controls are used to set the amplifier’'s gain: Coarse Gain, Fine Gain, and Superfine
Gain. The total gain is the product of all three of these controls.

Coarse Gain
The Amplifier's Coarse gainsetting is selected from the drop down list.
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Amplifier for input DET01
 Coarse gain  Fine gain i S-fine gain - BLR mode
x50 | | 2.0005x | | 1.00001x | " Sym
o
e om  Es OB B fm
1.000 3.000 0.9980 1.0020
~PUR ~Preamp type ~Shaping mode—— - Shaping [us]
 Off  TRP & Gaussian Ausec -
& On « RC " Triangular
~ Input mode ~Inp. Polarity ~LTC mode ~Inh. polarity
' Normal ' Positive % Normal & Positive
 Diff " Negative  LFC " Negative
Ok, | Apply to Al | Cancel I Help |

Figure 52 The Amplifier Settings Dialog

Fine Gain
TheFine gaincontrol is set by a Scroll Bar.

S-fine Gain
The S-fine Gaincontrol can be used to establish a specific gain (energy per channel).

BLR Mode
Radio buttons set the Baseline Restorer to eflyemmetrical orAsymmetrical Mode.

PUR Mode

Radio buttons enable the amplifier's Pulse Pileup Reje€ioy &nd Live Time Corrector
or disable it Off).

Preamp Type

Specify the preamplifier typ&:RP (transistor reset preamp) BIC (RC coupled). This
control can only be changed here.

Shaping Mode

Select eitheGaussianor Triangular pulse shaping for the amplifier. This control can
only be changed here.

Shaping Time

Set this control to the shaping time constant you want to use for this datasource. When
the datasource is first opened, this setting is compared with the amplifier's setting. The

system will remind you if the two settings are not the same so that you can correct the
amplifier’s setting.
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Input Mode

Select eitheNormal or Differential input mode for the amplifier. This control can only
be changed here.

Inp. Polarity

Select eithePositive or Negativeinput polarity for the amplifier. This control can only
be changed here.

LTC Mode

Select the amplifier's LTC (Live Time Correction) Modd¢ormal or LFC (Loss Free
Counting). This control can only be changed here.

Inh. Polarity

If you're using a reset-type preamplifier, such as a TRP, you'll have to select the polarity
of its Inhibit signal:Positiveor Negative This control can only be changed here.

High Voltage

The Settingsmenu’sHigh Voltage command sets up the High Voltage Power Supply.
Of all of the controls shown in Figure 53, only the Voltage control can also be adjusted
from within the Acquisition and Analysis Acquisition and Analysis application; all of the
others can only be changed in this dialog box.

High ¥oltage Supply for input DETO1

Voltage VYoltage limit Over. latch Inh. latch
6000V  Disable " Disable

| > A Bl ' Enable ' Enable

0 6000 1} 6000

Inh. signal Polarity

* BY @ Positive

12y " Negative

Ok

fopltodl |

Cancel I Help |

Voltage Limit

Figure 53 The High Voltage Settings Dialog

TheVoltage Limit control establishes the maximum level to which the power supply
may be set. This control must be set before the Voltage control is adjusted.
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Voltage

TheVoltage control sets the power supply’s operating Voltage, which cannot exceed the
limit set in Voltage Limit. This control can also be adjusted in the Acquisition and Analy
sis application.

Over. Latch

TheOverload Latch command refers to the power supply’s ability to shut itself down if
an excess current condition is sensed. S8sableto automatically restore the high
voltage when the overload condition is corrected.

If you selectEnable, the alarm will be latched. This means that the latch must be reset
through the MCA Adjust (in the Acquisition and Analysis application) screen before high
voltage will be restored.

Inhibit Latch

The Inhibit Latch command works in the same manner as the Overload Latch command,
except that it is triggered by the Inhibit signal from the associated preamplifier.

Inh. Signal

The Inhibit Input Signal is compatible with all Canberra preamps; it isn’t necessary to se-
lect the signal level to match the HV Inhibit level of your Canberra preamp.

The5V and12V selections are provided for compatibility with Inhibit signals from in-
struments made by other manufacturers. Please consult the manual provided with that
preamp for its Inhibit Signal Level requirements.

Polarity

The Polarity setting must match the high voltage polarity expected by the associated de
tector.

Input

Thelnput command, Figure 54, is used to change the name of the Input and define the
Input. These commands are not available in the Acquisition and Analysis application.

Input Name

The defaulDETnn name is initially assumed as the name for your Input. But since it is
displayed in a Text Input box, you can easily change the name by clicking on the current
name to select it, then typing in the new name, which can be up to eight characters long.
This is the name by which the detector is referred to in all applications.
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Define Input
Input name:  |DETO1 Input Size [channels]—
Detector Type: x 16384

[JQut of Service

O Memory groups[1] 25

16384

| ok | [appyrosu| | cancet | | Hetp |

Figure 54 The Define Input Dialog

Detector Type
Use this drop-down list to select the type of detector to be used with this MCA; this also
assigns appropriate default values to the spectrum display and analysis parameters.

Input Size
This parameter defaults to the number of channels that you selected during the MCA De-
vice setup. To use less than the maximum available memory, slide the Scroll Bar to select

the size you want.

Out of Service
Select the Out of Service Check Box when the MCA or its front end electronics are tem-
porarily disconnected from the system. Though the MCA will still be listed in your MCA
Definition File, it will not be available for data acquisition.

Memory Groups
This Check Box is used with the Input Size control to segment the memaory of the MCA
into Halves, Quarters, and so forth. This is a two-step process.

1. First, you'll have to set the Input Size to the desired group size. For example, to
operate an 8192 channel MCA in quarters, set the Input Size to 2048.

2. Then click on the Memory groups Check Box to enable it. The numeral 4 will
appear in the brackets to let you know that the MCA is set to four quarters of
2048 channels each.
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Saving the Input Definition
Having completed our definition, the next step is to save it in a disk file so we can use it
in the future. To remind you that you need to do this, you'll see an asterisk (*) in the Title
Bar, next to the name of the current definition. The asterisk means that the definition has
been changed but not yet saved. To save your definition, click ¢riléhmenu’sSave
command. When you do that, you'll see the Dialog Box shown in Figure 55.

CAUTION If you have changed an existing Input Definition, saving it will
set its calibrations to default and will clear the Acquisition Start
time.

= Save As

File Name.uu.uu: Untitled| MID

File Descriptor..

Directony is...... CAGENIEPCMIDFILES

Save ‘Cancel ‘ Help

Figure 55 The Save As Dialog

Save and Save As
Even though you selected the Save command, you'll notice that the Dialog Box is labeled
Save As. This is because the Save command is really a “Replace the old version with a
new one” command, and we don’t have an “old version” of our table to replace (ours is
still labeled “Untitled”, which means it has never been Saved). The system realizes this
and automatically pops up the Save As Dialog Box so we can assign a hame to our table.

Using Save As

Since the word Untitled displayed in the File Name Text Input box is already highlighted,
all you have to do to replace it is type a file name, then pregathkey to move to the
File Descriptor input box.
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The File Descriptor

The text cursor is now located in the input field called File Descriptor. This a
32-character description that is stored with your file to make it easier to locate it when
you want to use it again.

Changing the Summary View

Before going on to see how to edit an existing Input Definition Table, one that you've
built previously and saved to disk, there’s one more menu to look at. This is the Summary
menu, which is shown in Figure 56.

summary

By Input

Figure 56 The Summary
Menu

The Summary menu has two commanddy MCA andBy Input, which change the or

der in which the information in the Input Definition Table is displayed. By MCA means
that the first column of the table will display the MCA type that is being used for each en
try. If you choose By Input, the MCA and Input columns will be reversed in the display
and the Inputs will be sorted alphabetically.

You can choose either method, but in the case of systems with a large number of inputs,
“By Input” is an easier display to understand than “By MCA”.

Editing an MCA Definition

The procedures that we used in the previous sections can also be used to edit MCA Input
Definitions that have already been saved to disk.
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Opening an Input Definition File
To edit a file that has not been loaded into the MCA Runtime Configuration Database, all
you have to do is read it into the Input Definition Editor withFile menu’sOpencom
mand, which uses the Dialog Box shown in Figure 57. If you know which file you want
to edit, double click on its name to open it in the editor.

= Open Definition

File Name.....: | #|.MID

Directory is........ CAGENIEPCI\MIDFILES

Files:

ANOTHER
SAMPLE

Figure 57 The File Open Dialog

If you have already loaded the definition into the MCA Runtime Configuration Database,
it must first be unloaded before it can be opened in the editor. See “Unloading the Data
base” on page 75 for the procedure to use.

Looking at the File Details

If you're not sure which file you want to edit, click on the name of the file that you think
is the correct one, then click on timdo button to see further information about the file.
Doing that will pop up the Dialog Box shown in Figure 58.

The key piece of information here is the File Descriptor, which is the “extended file
name” that you added when the file was originally saved. From this you should better be
able to determine if the file you selected is the one you want.

When you're finished with the file detalils, click @K to return to the Open Dialog Box.
Now you can either click on tH@pen button to open the file you selected or select a dif
ferent file and view its details.



Editing an MCA Definition

Editing the Definition

All of the menus and commands available for defining an MCA are also used for editing
a definition. Just click on the entry you want to change and apply the commanes as be
fore. When you've finished editing the definitiddaveit. Note that you can’t edit a data
base which is being used by the Runtime Database; you'll first have to unload it first, as
described in “Unloading the Database” on page 75).

¥ | File Info

File Hame......... SAMPLE

File Descriptor.: Sample Input Definition File
File Type.......  MCA Input Definition

Editor Version.. V2.0

Figure 58 The File Info Display

The New Command

If you want to create a totally new MCA Definition, thide menu’sNew command
clears the definition table so you can begin a new definition.

Because New is a destructive operation, selecting it will cause the program to ask for a
confirmation in one of two ways:

1. If the Definition currently being displayed has not been changed since it was
last saved (no asterisk in the Title Bar), you will be asked if you want to erase
the current Definition. Click o®K to erase it, o€ancelto return to the Input
Definition Editor.

2. If the Definition currently being displayed has been changeddisaved, you
will be given a chance to save it.
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The Input Definition Report
TheFile menu’sReport command always saves to a disk file, but if you clickresin
the dialog box that pops up, you can send the report to a diskfilgrint the report as
well. Click onNo to save it to a disk file without printing the report.

Using MCA Definition Tables

The whole purpose behind building MCA Input Definitions is to let Genie 2000 know the
number and types of MCAs you'll be using with your system. You do this by loading one
or more MCA Definition Files into the MCA Runtime Configuration Database.

This database is shared by all Genie 2000 programs and is used by those programs to gain
access to the actual MCA hardware in your system. In this section we’ll take a look at the
procedures used for setting up that database.

Looking at the Current Database
To see the current contents of the database, click ddataasemenu’sView com-
mand, which will pop up the display shown in Figure 59. Click on a line in the list, then
use the Device and Settings menus to look at the details of that definition. Clidk tin
close the View window.

View Runti Input Definition Datab
MCA Input Size ADC MXR Stab. Amp. HY
S100 DET1 4096 1M 1M 1M 7
AccuSpecfHal+ DET2 2048 1P 1P 1P
AccuSpec/Hal DET3 2048 1P ™ 1L
AccuSpec/MHC DET4 16384 1M L] M
&

Figure 59 Veiwing the Database

Loading and Unloading Definitions

Before you can use an MCA Definition, you'll have to load it into the database, so we'll
start with that process. Note that you can’t edit a loaded database; you'll first have to un
load it as described in “Unloading the Database” on page 75).
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The Load/Unload functions will be disabled while any Acquisition and Analysis applica
tions are running and have open datasources. This prevents one user from altering the
runtime database while another user is accessing it.

Loading the Database

A new Definition can be loaded into the Database with_thae to command, which

brings up the Dialog Box in Figure 60.

=-| Load Definition to Database

File Nome.....: [ %MD
Directory is....._.. CAGEMIEPCIMIDFILES
Files:

AMOTHER # Load
SAMPLE Q

&
& 2] Help |

Figure 60 The Load to Dialog

Selecting the File

This Dialog Box works just like the File Open Dialog Box, but instead of opening the file
for editing, it loads the file into the database.

Loading Multiple Definitions

Though you will usually use only one definition at a time, there may be times when you
want to load more than one definition. To do this, be sure that each of the Input names in
the Definition Files is unique and that any single MCA (for instance, System 100 Board
#1) is defined only once. As long as both of these conditions are true, you can load as

many Input Definitions as you like.

If you try to load an Input Definition which contains a duplicate Input name, the system

will display a message telling you that the requested Load can’t be done.

Unloading the Database

You'll recall that while the programmable front end controls, such as ADC Gain or Am
plifier Gain, are initially set with the MCA Input Definition Editor, many of them may
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also be adjusted from within the Acquisition and Analysis application while youre col
lecting data.

Any adjustments you make in the Acquisition and Analysis application can be stored in
the database (with File | Save) and, when you Unload the database, are saved-into an In
put Definition File. This saves all of the control settings for future sessions.

The Unload Process

To unload a Database, click on thatabasemenu’sUnload from command, which will
bring up the Dialog Box shown in Figure 61. If several choices are listed, there are multi
ple definitions in the database

Click on the one you want to unload, then click onliidoad from button. Note that
this menu item is disabled if the MCA Runtime Configuration Database is currently be
ing used by another application.

=-| Unload Definition from Database

File Name.....:. [  =|/.MD

Definition Files:

ANOTHER F
SAMPLE Unload

Cancel
4

B EX

a1

Figure 61 The Unload From Dialog



4. Gamma Acquisition and Analysis

This operations reference for the Model S501 Gamma Spectroscopy Acquisition and
Analysis application lists all of its commands and their functions by menu and submenu.

File Menu

TheFile menu lets you open a datasource, close it, save it without closing it, and save it
under another name (save as) without closing it.

Open Datasource
TheOpen Datasourcecommand displays a dialog (Figure 62) which allows you to open
a datasource.

i Open Datasource
Lok ir: I = CAMFILES j

(3] 455.CMF Test_bkg.cnf

Cernipf.chf Test_zpe.chf

N+ CNF

M aidemo.cnf

Mbsstd.cnf

Source: | € Detector % File | ™ Fead Only ﬂ'

Twpe:  |CaM File I Help |
Infa... |

Figure 62 The Open Datasource Dialog
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Datasource

When the Detector button is selected, the “Node is” dropdown will list all the available
local and remote VDMs. The list box will show all of the currently selected nodes’ de

fined input names. If the datasource is a multiple memory group detector, you can display
any of the groups by typing its name into the edit box. For example: MULTIPLE(3:4).

When the File button is selected, the “Look in” dropdown will list all the available drives.
The list box will show all of the files and directories in the current directory. The file
name can be typed into the Name edit box or it can be selected from the list box.

File Type

When the File button is selected, the “Type” dropdown will list the file format types you
can open. The supported types are:

CAM Oxford AccuSpec
S100 File Ortec-GammaVision Silena
EasySpec Intertechnique Nucleus
Ortec-ADCAM Sampo 90 PC-ToolKit
Gamma-AT IEC 1455 Spectran-AT

The Info Button

The Info button (Figure 62) displays descriptive information on the currently selected
datasource in the information window.

Close

SelectingCloselets you close the current datasource. If the open datasource has been
changed but not saved, you will be asked if you want to save it.

Save

Saveallows you to save the datasource, with all related information, to its original loca
tion.

Save as

Save adlisplays a dialog box (Figure 63) which prompts you for a file name to save the
current datasource to. The file types supported by this operation are:



File Menu

Save H
Save in: |E| Camfilez j gl E i

Am1000.crf nbastd.cnf Thblank. nf
Amblank. o Pui1000. enf L1000 cnf
Blgdl.cnf Publank. cnf Ublank.cnf
Cal.crf Test_blkg.crf

Cernipf.cnf Test_zpc.onf

Naidema. o Thi 000 enf

File: name: || m
Save az type: IEAM Files [*.CNF) ﬂ Cancel |

Description: I

Figure 63 The Save As Dialog

CAM files ((CNF)
Toolkit files (TKA)
IEC1455 files (IEC)

TheDescription text field lets you add a file description of up to 32 characters to be
saved with the file. This information, which you’ll see in the File Descriptor field in the
Open Datasource dialog box (Figure 62), makes it easier to identify this specific data file.

Data Plot

Data Plot sends a plot of the data in the spectral display to the printer device. The scale
type (linear or log) and VFS are determined by the current settings of the spectral display.
The x-axis is labeled in energy units if there is an energy calibration, otherwise it is la
beled in channels. ROIs have their area shaded according to the ROI type.

For Expand mode, only the expanded portion of the spectrum is plotted; for Compare
mode both spectra are plotted. The datasource name, live and real time, acquisition start
time, and the start and stop channels and energy are printed at the bottom of the plot.
When in Compare mode a text block for the compare spectrum is also printed.

Plot to Clipboard

Plot to Clipboard will copy the current spectral display (including expand window,
cursors, markers...) to the Windows clipboard as a bitmap. This image may then be
pasted into other applications such as word processors and paint programs. This com
mand may also be invoked using the accelerator &egs+C.
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Print Report Window

SelectingPrint Report Window will print the contents of the report window to the Win
dows default printer.

Exit
SelectExit to close the Gamma Acquisition and Analysis window. You will be asked if
you want to save a changed open datasource if it has not already been saved.
MCA Menu

TheMCA menu, which is available only when the currently selected datasourceis a De
tector Input, contains the set of operations to be performed on the MCA and electronic
front-end hardware.

Acquire Start

SelectAcquire start or press th&4 key to initiate data acquisition on the current
datasource. This command is disabled for datasources that are already acquiring data.

Acquire Stop

SelectAcquire stop or press th&4 key to issue an unconditional Stop command to a cur-
rently collecting datasource.

Acquire Setup

SelectingAcquire setupdisplays a dialog box (Figure 64) which allows you to define
default acquisition parameters to be used when starting data collection on hardware
datasources.

Mode

The available acquisition modes depend on the MCA being used and the time and com
putational preset options depend on the current acquisition mode. For instance, time and
computational presets are available only in PHA or LFC mode, MCS presets are available
only in MCS mode.

Time Preset

The time presets are available only when the MCA is set to PHA mode or LFC mode.
Live time preset for the current hardware datasource in seconds, minutes or hours. Live
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"_m:quire Setup
rMode r Time Presgt———————————— External —,
D FHAs @ Live Time 1000 T i
O PHE
O LFCe 3 Real Time &) Sec O Stan
O L O Min
O S+ foq
O pCS-

r Computational Preset——M8MM8M8

@ None  Value I

2 Integral "
1024] 2 fros Start Chan:
N [ O Counts Stop Chan:

% 1024 ROl Selection |:|

| oK I | Cancel | | Help |

~Input Size

1l

Figure 64 Typical PHA Acquire Setup

time is mutually exclusive with real time, but can be combined with any one cemputa
tional preset.

Real time preset for the current hardware datasource in seconds, minutes, and hours.
Real time is mutually exclusive with live time, but can be combined with any one compu-
tational preset.

External Start/Stop

These controls are enabled when a hardware datasource is opened that supports triggering
of collect via an external source. When selected, the chosen operation will be acted upon
when the external source is triggered. For example, if external start is enabled and OK is
selected, collect will not start until the external collect trigger is received.

Input Size

Thelnput Size control lets you alter the displayed size of the input of the current detector
input, and what is saved to a disk file. It does not change the input size in the detector in
put definition.

Computational Presets

The Computational Presets are available only when the MCA is set to PHA mode or LFC
mode.Noneturns off computational presets. Only the time preset will be used.

Integral is a computational preset for the integral of any one ROI. The integral value and
the ROI's Start and Stop channels must be specified. The ROI channels will default to the
current computational preset if there is one, otherwise the default ROI channels will be 1
to the highest channel number. You may replace the default by entering Start and Stop
channel values or by using the ROI Index buttons to scroll through currently defined
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ROIls. The integral preset is mutually exclusive with all other computational presets, but
can be combined with either a live time or real time preset.

Area is a computational preset for the area of any one ROI. The area value and the ROI’s
Start and Stop channels must be specified. The ROI channels will default to the current
computational preset if there is one, otherwise the default ROI channels will be 1 to the
highest channel number. You may replace the default by entering Start and Stop channel
values manually or by using the ROI Index buttons to scroll through currently defined
ROIls. The area preset is mutually exclusive with all other computational presets, but can
be combined with either a live time or real time preset.

Countsis a computational preset for total counts in a single channel within the channel
range specified by the Start and Stop channels. The Value, which must be specified, indi
cates the number of counts which will stop acquisition. The counts preset is mutually ex
clusive with all other computational presets, but can be combined with either a live time
or real time preset.

MCS Preset

The MCS Preset is available only when the MCA is set to MCS n®weep countse-

lects the number of sweeps to be performed during MCS data acquisition. Dwell time is
set on the hardware MCS unit for the S100; it is set in MCS Adjust (refer to “MCS” on
page 90) for other MCAs.

Clear
There are two options for clearing the spectral display:

SelectData to remove all spectral data, including the time information in channels one
and two, from the display.

SelectData & ROIs to remove both the data and all ROIs from the display.

Adjust

Adjust allows you to adjust the controls of the current hardware datasource’s program
mable front-end electronics. This section shows typical adjust screens, but only those

which are applicable to the current datasource will be available to you and the controls
they show will not necessarily be those shown in the illustrations.

As adjustments are made in the dialog box, the new values are sent to the hardware. To
save the adjustments to the datasource’s CAM file, udeildngSavecommand so that
the next time this datasource is selected, the proper setting will be loaded into the MCA.
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TheNext andPrev(ious) buttons at the left side of the dialog box are used to move to the
next (or previous) “page” of the controls when there are more control elements than will
fit in the basic box.

ADC

Click on theADC button to see the dialog box in Figure 65, which shows a typical ADC
adjust screen. The controls you see on your adjust screen may vary, depending on which
ADC you assigned to this datasource.

~>| Adjust

[ @ ADC DStab. [DAmp  (QHVPS (JPwrMgr
rConv. gain rLLD rULD Zero
| i ‘ [ @z [ 1% ] [ 9999% | [ ee01% | | Exit |

] | [ | |1 o] | [ 1| €T [ 1 B
|"“‘ 256 8192| |01 110.0| |0.0 110.0| |-5.00 5.00

Figure 65 Typical ADC Adjust Dialog

Conv. Gain

Clicking either on the arrows at the ends of the Scroll Bar or in the area to either side of
the Scroll Bar's “Slider” will change the gain by a factor of two over the control’s range
of 256 channels to the maximum number of channels supported by the MCA.

LLD

The ADC's Lower Level Discriminator (LLD) can be set as a percentage of the ADC’s
full scale input.

ULD

The ADC'’s Upper Level Discriminator (ULD) can be set as a percentage of the ADC’s
full scale input.

The window between the LLD and ULD settings is used as a “filter” to limit the energy
range to be considered by the ADC. Only signals within this window will be converted.

Zero

The ADC'’s Zero is factory set for each conversion gain, so that a Zero setting of-0% cor
responds to zero intercept (zero energy input stores in channel 3, the first channel used
for spectral data storage) for that conversion gain. The Zero control can be used to change
the zero intercept to another channel.
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Offset

The ADC'’s Digital Offset shifts the memory assignment of the ADC’s conversions. With
no (zero) offset, the ADC’s channel numbers are the same as the memory assignment’s
channel numbers. For example, if the Gain is programmed to 8192 and the memory as
signment is only 4096, an Offset of zero will allow only the lower half of the full-scale
conversions to be stored. But if the Offset were set to 4096, channel 4096 of the ADC
would be shifted down to correspond to channel zero of the memory. This offset would
allow the upper half of the full-scale conversions to be stored in the assigned MGA mem
ory.

Stabilizer

Click on theStab. button to see the Stabilizer Gain dialog box in Figure 66, which shows
a typical stabilizer adjust screen. The controls you see on your adjust screen may vary,
depending on which stabilizer you assigned to this datasource.

- | Adijust X
|  ADC % Stab.  Amp  HVFS

Gain mode “Win-3 Start -3 'Width “Win-3 Ma: -
I [ i8] [ Zah ] ] | L]
[[Eev ]| & on e ] O |= oM (o o [ ]

1 75| |1 25| |o F5535

Figure 66 Typical Stabilizer Adjust Dialog

Figure 67 shows the relationship between several of the Stabilizer’'s functions.

After setting the Stabilizer’s controls, perforniite | Saveso that the next time this
datasource is selected, the proper setting will be loaded into the MCA.

Gain Centroid

This control sets the reference channel at the high end of the spectrum for gain stabiliza
tion, since gain drift is more pronounced in the upper channels. The centroid’s channel
number can also be typed in from the keyboard, then accepted with the Ok button within
the control. To allow the stabilizer to correct for gain drift, the count rate in the gain ref
erence peak must be significantly higher than the count rate in the background.

Zero Centroid

This control sets the reference channel at the low end of the spectrum for zero intercept
stabilization, which prevents interference from the effects of gain drift. The centroid’s
channel number can also be typed in from the keyboard, then accepted with the Ok button
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Spacing

Window Window

Centroid

Figure 67 Relationship Between Stabilizer Functions

within the control. To allow the stabilizer to correct for zero drift, the count rate in the
zero reference peak must be significantly higher than the count rate in the background.

Gain and Zero Window Controls

These controls set the width (in channels) of the upper and lower sampling windows for
each Mode. The operation of the stabilizer depends on measuring the count rate in these
two windows, detecting a difference, then providing a correction to equalize count rates.

Gain and Zero Spacing Controls

These two controls set the spacing (in channels) between the upper and lower sampling
windows for each Mode. The windows should be placed so that a shift in the reference
peak reflects a significant change in count rate through the windows. For broad peaks, the
spacing should be set so that the windows edges are not on the flat part of the peak.

Gain and Zero Mode Controls
The Stabilizer's Gain and Zero, or both, can be set to Off, On or Hold.

If the drift in either mode (zero or gain) exceeds the Correction Range, the overrange flag
will be set and that mode will be changedhtidd. Set that mode toff to clear the

overrange flag, then correct the cause of the excessive drift before returning the mode to
on.
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On enables stabilization for the specified mode, allowing the Stabilizer to compare the
incoming data to the Mode’s Centroid and Window settings, then compensate for data
below (or above) the Centroid.

Off disables stabilization for the specified mode and sets the correction adjustment to
zero and clears the overrange flag if it was set.

Hold disables stabilization for the specified mode, but maintains the current correction
adjustment at the Stabilizer’s output.

Amplifier
Click on theAmp button to see the dialog box in Figure 68, which shows a typical adjust
screen for a programmable amplifier. The controls you see on your adjust screen may

vary, depending on which amplifier you assigned to this datasource. Click Nexthe
button to see the PUR and Pole/Zero controls.

> | Adjust
[ O ADC [JStab. @Amp  (QHVPS (D Pwrhgr
Coarse gain Fine gain S-fine gain Shaping mode
Next ||[x33 El| [ zeex | [[1.00000x | || @Slow
Fast
| EEEEE N TR
1.0 4.0/ |0.9800 1.0200

Figure 68 Typical Amplifier Adjust Dialog

Coarse Gain

The Amplifier's Coarse gain setting is selected from the drop down list. For most-config
urations, it's best to choose the highest Coarse Gain which, combined with the Fine and
S-Fine Gains, will produce the total desired gain.

Fine Gain and S-fine Gain
The Fine Gain and Super Fine Gain controls are set with their Scroll Bars.

Shaping Mode
This control sets the amplifier's shaping time constant for use with different detectors.

PUR

This control, turns the amplifier's Pileup Rejector (PUR) or Off. When PUR ion, a

Live Time correction is performed for pulses that are piled up. A procedure for adjusting
the Pileup Rejector for optimum performance is described in “Adjusting the PUR/LTC”
on page 334.
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BLR Mode

The BLR (baseline restorer) control’'s Asymmetrical mode normally offers superior high
count rate performance for high resolution Ge spectroscopy. The Symmetrical mode is
used on Ge systems with high noise levels, scintillation and proportional detectors, and Si
systems.

The Symmetrical mode should always be used for detector systems which exhibit base
line discontinuities resulting from excessive noise and/or high voltage effects, preamp re
set pulses and preamp secondary time constants. Secondary preamp fall time constants
result in unipolar output undershoots making it difficult to optimize the amplifier preamp
matching.

Pole/Zero

The amplifier's pole/zero, which must be changed whenever the Amplifier's Shaping is
changed or a different detector is used, can be adjusted automatically or manually.

Auto P/Z: Click on Start to start the amplifier’'s automatic pole/zero optimization pro
cess, which is required before acquiring spectra with RC-type preamps.

For auto pole/zero to function properly, the incoming counts should be between 25% and
100% of full scale. For a 0-2 MeV setup, this generally means that at 500 keV or higher,
the incoming count rate in this window should be greater than 100 cps. The maximum
count rate over the full ADC range should be < 2 kcps. If the pole/zero fails to converge,
check for the proper count rate.

The pole/zero adjustment will be more accurate if the spectrum contains a significant
count rate above 70% of full scale.

After adjusting the pole/zero, you can see the current pole/zero setting by selecting a dif
ferent Adjust screen, such as ADC, then reselecting Amp. This will update the number
above the slider control. If, after performing an Auto P/Z and refreshing the screen, the
setting has changed significantly, try to do another Auto P/Z cycle; the P/Z circuits may
need more time to find the optimum setting.

Manual P/Z: In some situations the auto pole/zero may fail to converge to an optimal
value, so a slider control is provided which allows you to manually adjust the pole/zero
setting. The adjustment procedure is described in detail in the “Manual Pole/Zero” on
page 334.

TRP Preamps

When a Transistor Reset Preamp (TRP) is used, the pole/zero is fixed (at 0), but you may
have to make an adjustment on the TRP preamp so that the amplifier and ADC are gated
off during the preamp’s reset time. This procedure is described in the “Adjusting the TRP
Reset Pulse” on page 337.
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High Voltage

Click on theHVPS button to see the dialog box in Figure 69, which shows a typical
HVPS adjust screen. The controls you see on your adjust screen may vary, depending on
which HVPS you assigned to this datasource.

> | Adjust
[ (JADC (QStab. (O Amp  ®HVPS (QPwrMgr
Status Voltage HVPS Reset
gorr [CToTtv ] [ok] [[Exit |
el D% e
0 300

Figure 69 Typical High Voltage Adjust Dialog

Voltage
TheVoltage scroll bar sets the output of the HVPS between the minimum and maximum
settings of the Voltage Limit control set in the MID Editor. The voltage can also be typed
in from the keyboard, then accepted with the Ok button within the control.

Status
If the Power Manager, described in the next section, is in the Battery Full mode or the
AC Full mode, you can turn the HVR3 or Off. In the Battery Save mode, you can set
the HVPS toArmed or Off. If Armed is selected, the HVPS will be automatically turned
on when acquisition starts.

HVPS Reset

The HVPS is turned Off when a fault caused by an overload or an Inhibit occurs with an
Inspector HVPS. After the fault condition has been cleared, cli¢h\dPS Resetto reset
the HVPS, then turn it On again with the Status control.

Clear Ov/In Latches
When a fault caused by an overload or an inhibit occurs with an ICB HVPS, its Overload
and Inhibit latches are set. After the fault condition has been cleared, cl@ikan
Ov/In Latches to reset the latches.

Power Manager

Click on thePwrMgr button to see the dialog box in Figure 70, which shows a typical
power manager adjust screen. The controls you see on your adjust screen may vary, de
pending on which power manager you assigned to this datasource.
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> | Adjust
[ D ADC [DStab. QD Amp (DHVPS ®PwrMgr
Power mode Acq delay rStandby delay
D Batt. Full [ Bosec | [ tomin |
(J Batt. Save E nlnE N
@AC Ful fo 1200 [0 0

Figure 70 Typical Power Manager Adjust Dialog

Power Mode

Click on aPower modebutton to select one of the device’s power modes.

TheBattery Full mode keeps the system electronics on at all times using power from
the device’s batteries.

TheBattery Savemode minimizes battery drain by turning off some of the device’s
circuits whenever possible. When data acquisition is initiated, the system changes to
the Battery Full mode and data acquisition begins after the Acquisition Delay time has
elapsed, which allows time for the high voltage to reach its preset value and for the
internal electronics to become thermally stable. When acquisition is finished, the
system returns to the Battery Save mode.

In the AC Full mode, the device operates from battery port A. If the AC Power
Adapter is connected to this port, it will supply power to the device. The AC Adapter’s
User’s Manual tells you how to connect it to the battery port with the supplied
connecting cable. If ac power is lost, the Power Manager will automatically switch to
port B, allowing its battery to continue supplying power. When ac power is restored,
the Power Manager will switch back to port A.

Acqg. Delay

TheAcq. Delaycontrol (enabled only in the Battery Save mode) sets a delay time which
holds off actual data acquisition until the high voltage has reached its preset value and the
internal electronics are thermally stable. A minimum delay of one minute is provided to
allow the high voltage to increase to its preset value and the internal electronics to warm
up. The internal electronics will stabilize to within 0.1% of their final settings in less than
five minutes.

Standby Delay

The Standby delaycontrol sets the amount of time that the system can remain idle (nei
ther acquiring data nor communicating with the host computer) before it automatically
changes to Standby. In Standby, all electronics except the Power Manager are shut down
until the next command is received from the host. A setting of 0 minutes will prevent the
device from switching to Standby.

89



90

Gamma Acquisition and Analysis

MCS

The MCS Adjust (Figure 71) allows you to set parameters such as Dwell time, Mode and
ROI limits for the MCS device. The controls you see on your adjust screen may vary, de
pending on which MCS you assign to this datasource.

[ (<]
| & MCS
Dwell Fange r Dwel Value Dizc. Mode  Scan windows -
& microsec 1000.0 & Aok
© millisec r | CTIL I TT T
" seconds A qo000| | ¢ PHA [l 50

Figure 71 MCS Adjust Dialog

Dwell Range
Choose seconds, milliseconds, or microseconds as the Range for the dwell time.

Dwell Value
Sets the dwell-time, within the selected Range.

Disc. Mode

This can be TTL, FDisc or ROI. TTL picks up the signals to be counted from the external
connector; FDisc sees any counts converted by the DSP; ROI counts only those events in
a limited Region of Interest.

For the AccuSpec FMS board there is a special mode of operation that emulates-PHA ac
quisition. For this detector, PHA replaces FDisc as a possible mode, and the following
controls (to support “psedo-PHA") appear:

Scan Window
The percent of the start/end window used to set the discriminator ROI.

Scan Start
Percent of full scale where the scan for PHA data will start.

Scan End
Percent of full scale where the scan for PHA data will end.

Set ROI

The FMS board uses SCA LLD and ULD (as percent of full scale) instead of ROI Start
and End. This button picks up the current Left and Right Marker positions and sets those
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values from them. Those settings will then be used for any subsequent ROI-mode acqui
sition.

Pseudo-PHA

Pseudo-PHA is intended to be used to collect a pseudo spectrum to be used for defined
discrimination window to be used during ROI mode of MCS. When you select PHA

mode and then Start Acquire, the values for scan window, scan start, and scan end will be
used as follows:

» With a fixed dwell time (2 ms).

» The discrimination ROI is set to the scan window, limited by (and scaled to) the
scan start and scan end.

e That “scan window” moves across the spectrum, synchronized with the dwell
time.

When collect ends, either by preset (sweeps) reached or manual Stop, you can place the
Left and Right markers on either side of the peak of interest, and then Gt RO

button to pick up those positions and (using the values of scan start and end) convert
those positions into a discrimination ROIs (SCA LLD and SCA ULD) that will be used

for subsequent MCS acquisition. Or you can try again, moving your scan start and/or
scan endn so that the board will see a smaller part of the full scale allowing you to get
better resolution.

Status

SelectingStatusshows a Status Report of all devices (MCA and programmable front-end
electronics) associated with the current hardware datasource. Figure 72 shows a typical
Status Report, which includes device type, serial number, and any programmable settings
that are obtainable from each device. An asterisk next to the parameter means that the set
ting read from the device was different than expected.

Though the majority of the entries in the Status Report are direct reflections of the MCA
Input Definition Editor settings or the spectral display Adjust settings, a few of them are
explained in greater detail in the “Status Screen Entries” on page 338.

TheUpdate button sends all programmable parameters to the devices and verifies them,
updates the Status Screen, and, if the Status field had been changed to red because an er
ror was detected on the datasource, changes the field to white if the reported error has
been corrected (remember that a datasource includes an MCA and various front-end de
vices). You'll find more information on possible errors in “Genie 2000 Input Datasource
Errors” in Appendix CError Codes in theGenie 2000 Customization Tools Manual
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B8 MCA - Front-End Hardware Status E
A CA: Type: G35 Serial Mo. =
ADC: Type: G35 ADC Seria Mo.0

LLD: B4
Stab:  Type: G35 DSt Serial Mo.0

Zero centroid: 10
Zero window: 3
Zero zpacing: 18
Zero rate div: 238
Window 1: 200
Gain centroid: 13
Gain window: 3
Gain spacing: 10
Gain rate div: B
Gain mode: Dff
Window 2 255 —

&mnp: Type: G35 Amp Seria Mo.0
Amp gair: ? _I

Update | Help |

Figure 72 Typical Status Report

Advance

SelectingAdvanceissues an advance command to a sample changer assigned to the cur-
rent hardware datasource. If this datasource does not have a sample changer assigned to it
in the MID configuration file, the command will not be issued.

Load
If you are displaying a Detector (hardware) datasource and you have at least one CAM
File datasource open, you can copy spectral data and energy calibration information from
the selected CAM File datasource to the Detector datasource.

SelectingLoad displays the dialog box in Figure . Use the “Load from:” list box to
choose one of the open CAM File datasources. If you want to copy the energy calibration
information as well, select the “Include Energy Calibration” check box.

Calibrate Menu

TheCalibrate menu provides several options for calibrating the energy and efficiency of
the datasource, graphically displaying the calibration, setting preferences for the calibra
tion, and loading and storing calibration files.
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Setup

Setupdisplays a dialog screen (Figure 73) which allows you to select preferences and
calibration settings to be used throughout the calibration and analysis processes.

‘ Calibration Setup

Preferences: Calibration Settings:
— Erergy Unit: — Tolerance
[} Enengy Cal: | 1.500e+000  ke¥
Pk Eff_Match: [ 7.000=+000 ket
 Me
= Other: I  Tail Curve:
Canversion  None
Factar: I = Low
~ Talerance Unit — Cantinuum
" Energy % Step  Linear ¢ None
= Pu/HM I 4 Channels
: L & Channels . PudHM
Analysiz Sequence D escription:
|MONE =]
(1] I Cancel | Help |

Figure 73 Calibration Setup

Preferences

Energy Units: Though energies are stored in keV, you can change how energy units are
shown in the display’s dialog boxes and in reports: eV, keV, MeV or Other.

The proper Conversion Factor for “other” units is defined as the number of keV units
equal to 1 “other unit”. For example, the conversion factor for MeV would be 1600 be
cause there are 1000 keV units in 1 MeV.

Tolerance Units: For the units to be used for entering tolerances, chose either Energy (a
constant energy value across the spectrum) or FWHM (the energy varies according to the
FWHM calibration).

Calibration Settings
Tolerance Energy Calibration and Peak Match values can be set in terms of energy (in

the selected energy units) or FWHM.

Energy Calibration Tolerance is used during energy calibration in matching spectrum
peaks to the current populated list, plus or minus the tolerance value.
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Efficiency and Match Tolerance is used during efficiency calibration to match
calculated peaks with the peaks in the specified certificate file, plus or minus the
tolerance value. It is also used to match energies and peaks during later analysis.

Tail curves: None or Low. A germanium detector (for instance) tends to exhibit tailing
on the low energy side of its peaks, so you'd normally choose Low to take this-into ac
count during calibration. None is usually appropriate for Nal spectra.

Continuum: Linear, Step, None. You can establish the continuum by selecting either a
Linear function or a Step function. Thaear function is adequate when the continuum

is relatively flat. It is a simple, straightforward equation that estimates the contindum un
der the peaks as a trapezoid. Btepfunction should be chosen if there are any regions
in the spectrum where the continuum is significantly higher on the left side of a peak re
gion than on the right side. This function automatically reduces to a flat line when the
continuum is flatNoneis typically used only with Alpha spectra.

The value in th&€hannels text boxestablishes the continuum under the peak ROIs. If
you have two peaks that are close together, reducing the number of continuum
channels may give better results. If you have poor peak statistics and there are no other
peaks nearby, increasing the number of continuum channels establishes the continuum
more accurately but makes it more likely that close lying peaks will be considered as a
multiplet instead of as a singlet.

FWHM or Channels. Choo$8NVHM to let the continuum vary according to the shape
calibration. Choos€hannelsto keep the continuum fixed across the spectrum. The
specified number of FWHMs or the specified number of continuum channels will be
used on both sides of the peak to establish the continuum under the peak ROIs.

If you plan to use either the Cursor or the Marker method and the calibration peaks are
very close to other peaks, you should set the continuum mode to Channels and set the
value in the Channels text box to a small number. The Cursor and Marker nehods
notuse the expected FWHM information, even when it is available. If you plan to use
the Auto button, you may set the continuum mode to FWHM. If you plan to use a
mixture of both modes, both parameters should be set appropriately.

Analysis Sequence Description

The Analysis Sequence Description dropdown is a list of the currently defined analysis
sequence on your system. Selecting one of the sequences will direct efficiency calibration
to execute the peak locate and peak area engines of the selected sequence when the Auto
button is pressed. The default selection is NONE.
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Energy Only Calibration

The standard energy calibration includes low-tail and FWHM values. For a simpler en
ergy calibration, this function (Figure 74) allows you to enter the calibration using only
energy/channel pairs, either by the Cursor method or the Manual Method. If only-one en
ergy/channel pair is entered, a second pair will automatically be generated as <en
ergy/channel, 1> when you exit the dialog withCGig.

Energy — Peak Editz

ke Channel e || ket Accept
Channel: I Delete

e

Curzor

(]9 Cancel b | Help | Approzimate PaHM
curve will be zupplied.

Figure 74 Energy Only Calibration

Manual Method

To add an entry to the list box, type an energy value into the Energy text box and the cor-
responding channel number in the Channel text box, then é&leept You can add

these energy/channel pairs in any order; they will always be displayed in ascenrding en
ergy order.

Cursor Method

To use this method, there must be a spectrum in the Spectral Display area and its cursor
must be on the peak that is being used for calibration.

Select theCursor button to add the window's cursor channel position to the Channel text

box. Now enter an energy value in the Energy text box and Acesptto add the data
to the list box.

Show

This function is available only when at least two energy/channel pairs have been entered,
either by you or by the system. When you selecSthawbutton, the energy calibration

curve will be displayed as a graph. Please refer to “Energy Show” on page 105 for a
complete discussion and an illustration of this function.
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Delete
To remove a line and its values from the list box, highlight the line, then selé&xtldte
button.

Energy Coefficients
Selectingenergy Coefficientsdisplays a dialog box (Figure 75) which allows you to edit
or manually enter known energy calibration coefficients for the energy vs. channel,
FWHM vs. energy, and tail vs. energy curves.

u_Enelgy Calibration - Coefficients
ke + |4.5E?E-Um Th + o ‘Th*2  + [o *Ch™3

ke + [3ge7enn BTN

LoTal = [5235.001  keV + [3300e004

akK I Cancel | Show... | Help |

Figure 75 The Energy Coefficients Dialog

If you edit an existing calibration curve, any points previously used to generate that curve
will be deleted and will not be available for further Populate operations on the current

datasource.

Show Button

Select theShowbutton to display the energy calibration curve as a graph. Please refer to
“Energy Show” on page 105 for a complete discussion and an illustration of this func

tion.

Energy Full
When you seledEnergy Full, its menu lets you choose how energies are to be entered
for spectrum calibration:

» By Certificate File, which allows you to select a certificate file containing the
energies.

» By Nuclide List, which allows you to select a list of nuclides and their energies
from a specified library.

» By Calibration File, which allows you to select a calibration file defining the list of
energies.
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* By Entry, which lets you manually enter each energy, its channel number, and its
FWHM and Low Tail values.

By Certificate File

CalibratingBy Certificate File lets you choose either of two types of a certificate file
(Figure 76) as a source of calibration energies: full or partial. The partial certificate file
(.CTP) is similar to the full certificate file.CTF), lacking only the assay date and time

and the activity units for each nuclide. See “Save as Certificate” on page 98 for more in
formation.

Dpen Certificate File EHE
Look in: I 25 Camfiles j rj(l IE_
Amz43.ctf Uz3z atf
Calatf
Mbsatd.off
Puzdz off
Test_spc.ctf
Thz28 cff
File hame: || DOpen I
Files of type: IAII Cettificate Files [*.CT7) j Cancel |

Help |
Infa... |
™ Append to Existing Calibration

Figure 76 Calibrate by Certificate File

When you have highlighted the certificate file name you want to use, you can either se
lectInfo to see more information on the file, or sel@#t to load the file's energy data
into the energy line editor.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite energy file, there may be common energy points in the two filesAlpthe

pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.
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Editing the List

When you seledDK, you'll see the “Energy Calibration — Full” screen, which allows
you to examine and, if necessary, edit the data in any of the lines. Please refer to “Energy
Calibration — Full” on page 102 for an illustration and explanation of this screen.

By Nuclide List

CalibratingBy Nuclide List lets you choose a nuclide list (Figure 77) as a source-of nu
clide lines. You can accept all nuclides in the list by chooSiKgo move to the “En

ergy Calibration — Full” screen, which allows you to examine and, if necessary, edit the
data in any of the lines. Please refer to “Energy Calibration — Full” on page 102 for an il
lustration and explanation of this screen.

B Calibrate by Muclide List ]
Library:  [Stdlib.nlb =]

Muclides:

Ma-22
hA-24
CL-38

k-40
AR-41 Save as Certificate. .. |
K-42 d|

W &ppend to Existing Calibration

QK | Cancel | Help |

Figure 77 Calibrate by Nuclide List

Save as Certificate

If you highlight one or more nuclides, then cho8see as Certificateyou’ll create a
“partial” certificate file (CTP) which can be used for energy calibration.

This certificate file is similar to the “full” certificate fileQTF) created in the Certificate
File Editor (page 191), lacking only the assay date and time and the activity units for each
nuclide.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite energy file, there may be common energy points in the two filesAbthe
pend to Existing Calibration checkbox is selected, the system will ask if you want to



Calibrate Menu

append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.

You can seledDK to save this limited data as a “partial” certificate file. If you want to
add the missing information, making this a “full” certificate file, highlight one or more
nuclides, then choog&dditional Info to enter the additional data .

Additional Nuclide Information

In addition to entering the nuclide’s assay date and time and its activity units, this screen
(Figure 78) lets you enter the percent uncertainty and change the activity units.

‘Addilional Nuclide Information

— General Information

Azzay Date: I at

Activity Lniks: IuEi VI Conversion Factor: IB?DDD

Nuclide % Uncertainty )
Name Activity Irn Activity Huclide

Lhange I IBE'?
Activity: Im

% Uncertainty: IU.DD

QK | Cancel | Help |

Figure 78 Entering Additional Nuclide
Information

General Information: These text boxes let you enter or change assay date and time and
the activity units.

TheAssay Dateis the date and time when the source was measured (you must enter
both).

ThoughActivity Units defaults tquCi, you can choose another unit for reporting

nuclide activities. Th€onversion Factordefaults to the proper value for converting

Bq touCi. If you choose the last item in the Activity Unit list, < >, you can type in the
name of any other unit, then enter the Conversion Factor that will convert your units to
MCi.

Nuclides Highlight a nuclide in the list box to enter or edit its Activity and Percent Un
certainty data. When you've finished editing that nuclide, s€lbange This will copy
the data to the list file and move the highlight to the next nuclide.
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When you've finished, sele@K to save this as a “full”.CTF) certificate file and return
to the Calibrate by Nuclide List screen. You'll see that all nuclides which have Addi
tional Nuclide Information added are marked by a double asterisk (**).

If you are satisfied that all data in the Calibrate by Nuclide List screen is correct, you can
select this screen®K to load the file into the energy line editor.

Editing the List

When you seleddK, you'll see the “Energy Calibration — Full” screen, which allows
you to examine and, if necessary, edit the data in any of the lines. Please refer to “Energy
Calibration — Full” on page 102 for an illustration and explanation of this screen.

By Calibration File

Choosing to calibratBy Calibration File displays a dialog box (Figure 79) which lets
you select a Calibration File defining the list of energy/channel pairs to be used-for cali
bration. Thdnfo button displays descriptive information for the selected file.

Load Calibration File

Lookjn |3 Caffes =l ﬁl |_
naidemo.cal

nbastd. cal

tesl.cal

File hame: I Load I
Files of twpe: [ Calibration Fies [ CAL) =l Cancel |

Help |
5 o Infa... |
™ &ppend ta Existing Calibration

Figure 79 Calibrate by Calibration File

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite energy file, there may be common energy points in the two filesAlf the

pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.
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Editing the List

When you seledDK, you'll see the “Energy Calibration — Full” screen, which allows
you to examine and, if necessary, edit the data in any of the lines. Please refer to “Energy
Calibration — Full” on page 102 for an illustration and explanation of this screen.

By Entry

Choosing to calibratBy Entry displays a dialog box (Figure 80) which lets you manu
ally enter energy/channel pairs to be used in generating the energy calibration coefficients
for the energy vs. channel equation.

n. Calibration by Entry

Energy
kel Channel FuHiM Lowy T ail

dd Energy: ket

Delete Channel:

Change P Hb:

il
111]

Clear Low T ail:

Ol | e | et | W &ppend ta E sisting Calibration

Figure 80 Calibrate by Entry

You must also manually enter FWHM values to be used in generating the shape calibra-
tion coefficients for the FWHM vs. energy equations.

If Low Tail Curve was selected in Calibration Setup (page 93), you are also allowed to
manually enter Low Tail values to be used in generating the shape calibration coefficients
for the Low Tail vs. Energy equations.

Add Button

To create an entry in the list box, type an energy value into the Energy text box, then the
corresponding channel number, FWHM value (in channels), and Tail value (in channels)
in their text boxes. When the values have been entered, AdtkcYou can add these
energy/channel pairs in any order; they will always be displayed in ascending erergy or
der.

Delete Button

To remove a line and all its values from the list box, highlight the line, then sel&x-the
lete button.
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Change Button

To change any of the values for a line, highlight the line, edit any of the values,-then se
lect theChangebutton to move the changes to the list box.

Clear Button

Instead of editing the values one by one, you can remove all values from the text boxes
for the highlighted line by selecting tk#¥ear button. This will clear all entries at the
once.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite energy file, there may be common energy points in the two filesAlf the

pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.

Editing the List

When you seledDK, you'll see the “Energy Calibration — Full” screen, which allows
you to examine and, if necessary, edit the data in any of the lines. Please refer to “Energy
Calibration — Full” on page 102 for an illustration and explanation of this screen.

Energy Calibration — Full

TheEnergy Calibration — Full dialog (Figure 81) allows you to mark calibration peaks

in a reference spectrum, then calculate the energy vs. channel, FWHM vs. energy, and
tail vs. energy curves. You can enter Calibration peaks into the list box by the Cursor
Method or the Marker Method, described in the following subsections.

!Enelgy Calibration - Full B
Energy Lo ~ Peak Edit
kel Channel FudHM Tail
Energy: ket Accept
170.11 3.02 Nk 5640 —l

LZ2.08 244.79 308 3.10 |
165,85 340.85 3.22 3.04

Cursor Delete |

£479.10  589.13 a3z 2.4z
tarkers

-

0Ok | Eancell Show...l Help | ALto I Useesults |

Figure 81 The Energy Calibration — Full Dialog



Calibrate Menu

Peak Edits

In the Peak Edits box, you'll see tBairsor button, which is used with the Cursor
Method, theMarkers button, which is used with the Marker Method, and for both meth
ods, theAcceptbutton, used to add the entry in the Energy text box to the list box, and
the Deletebutton, used to delete the highlighted entry from the list box.

You'll also see thd&kef Pk button, which selects/deselects the currently highlighted entry

in the list box as the reference peak. Only one peak, from a pulser for instance, may be
assigned as a reference peak. The reference peak will not be used during the calculation
of the calibration coefficients.

Cursor Method

To use the Cursor Method, there must be a spectrum in the Spectral Display area and its
cursor must be on the peak that is being used for calibration.

Select theCursor button to use the window’s cursor channel position to determine-an ap
proximate FWHM in order to establish a computed (as opposed to displayed) ROI and at-
tempt to fit the peak. The computed peak centroid, computed FWHM, and tail values will
be calculated and displayed in the list box.

Now enter an energy value in the Energy text box and chioseptto add the data to
the highlighted list box entry.

Note that because the Cursor Method uses a relatively unsophisticated routine to deter-
mine ROI limits, it is not the best choice in certain calibrations, such as for Nal spectra.
The Marker Method is recommended for Nal spectra.

Marker Method

To use the Marker Method, there must be a spectrum in the Spectral Display area and its
markers must be around the peak that is being used for calibration.

Select theMarkers button to use the window’s markers to establish an ROI and attempt
to fit the peak. The computed peak centroid, computed FWHM, and tail values will be
calculated and displayed in the list box.

Now enter an energy value in the Energy text box and chioseptto add the data to
the highlighted list box entry.

The Marker Method is recommended for spectra where there are other peaks close to the
calibration peak or when calibrating Nal spectra.
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Auto Buttons

TheAuto button performs an automatic peak locate on the reference spectrum. The list
box is then populated with those energies found in both the populate file and the refer
ence spectrum with their associated channel values.

Use-Results Button

The Use-resultsbutton will retrieve energy/channel/FWHM/tail results directly from the
current datasource and populate the list box. This button will be disabled if peak area
analysis results are not present.

Show Button

Select theShowbutton to display the energy calibration curve as a graph. Please refer to
“Energy Show” on page 105 for a complete discussion and an illustration of this function.

Energy Recalibration

Selectingenergy recalibration displays a dialog box (Figure 82) which lets you

recompute the energy vs. channel calibration curve. Shape calibrations (FWHM and Low
Tail) are not affected by this command; note that the FWHM/energy and Low Tail/en-
ergy pairs used by the shape calibration curves are zeroed out.

= Charnel

Populate. .. |
Auto |

(] I Cancel Ehnw...l Help |

Figure 82 The Energy Recal Dialog

Populate

ThePopulatebutton invokes a dialog screen, similar to the one in Figure 83, which al
lows you to populate the list box with the energies from the current datasource, a certifi
cate file, or a previously stored calibration file.
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n_ Populate Ed

™ Calibration File
™ Certificate File

QK. I Cancel Help

Figure 83 The Populate Screen

If the certificate or calibration population option is invoked when the list box already
contains energies, there may be a duplication of energy entries. If a duplicate is found,
you will be asked if you want to replace the existing energy entry.

Auto

The Auto button performs an automatic peak locate on the reference spectrum. The list
box is then populated with those energies found in both the populate file and the refer-
ence spectrum with their associated channel values.

Show Button

Select theShowbutton to display the energy calibration curve as a graph. Please refer to
“Energy Show” on page 105 for a complete discussion and an illustration of this function.

Energy Show

Selecting the Energy Show menu item (or $f@wbutton on some screens) will display
the calculated energy calibration curve as a graph, as seen in Figure 84. You can select
the Energy button to show the energy curve or you can selecSitagpebutton to show

the FWHM and Low Tail curves.

The Show Energy Calibration Curves display contains a Peak text box so that you can
eliminate outlying peaks one at a time. Enter the number of the peak to be dropped, then
selectDrop Pk. The peak will be deleted from the list and both the curve and the equa
tion will be regenerated. You may repeat Drop Peak until satisfactory results are obtained
but you can’t reduce the number of data points to less than two.
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u_Enmgy Calibration Curves
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Figure 84 A Typical Energy Show Display

Note that the “Order of the polynomial” is limited by the number of data points present.
For instance, at least two points are required for a first order curve and at least four points
are required for a third order curve.

The “Order of the polynomial” field is enabled for the energy curve only. Click on the ‘+’
(=) button to increase (decrease) the order value.

Select thePrint button to send an output of the currently displayed curve(s) to the default
print queue.

Peak-to-Total Calibration

A Peak-to-Total efficiciency calibration is required prior to using the Cascade Summing
Correction feature (refer to “Cascade Correction” on page 159).

Guidelines for Improving Accuracy

The following are provided as guidelines for performing an accurate Peak-to-Total (P/T)
calibration.

Calibration Sources

In order to carry out a P/T calibration we recommend a set of low cost point sources with
the following nuclides'®*Cd, *’Co, *33n,3'Cs,**Mn and®ZzZn. The Model S-PTC P/T
Calibration Source Set, available from Canberra, is a convenient set of radioactive
sources suitable for the P/T calibration of any detector.
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Note that the peak-to-total ratios'®Cd (88 keV) and**Sn (392 keV) gamma ray erer

gies could be inaccurate because of X-ray contributions to the total counts in these spec
tra. To filter out the X rays, either a thin absorber foil may be placed between the source
and the detector, or the ‘extrapolation channel’ parameter (page 108) may be used to cut
off the X ray and noise contributions to the total.

Background Compensation

When the ambient background in the counting area is not negligible, it is recommended
that a background spectrum be acquired, and used while performing the P/T calibration.

Calibration Curve Fitting

The cascade summing correction factors obtained using Genie 2000 software could be in
serious error if you're not careful in fitting the P/T calibration curve. The error due to ex
trapolating the curve beyond the last empirical P/T data point could be significant. To
avoid this, it is highly recommended that a dual-curve fit with a crossover energy of 122
keV (°’Co) be used. It is further recommended that the default order of 2 be used for the
high energy polynomial. This would provide a linear and a predictable extrapolation in
the log-log scale.

Keeping the above in mind, you can correctly use the Peak-to-Total Calibration proce-
dure described in the following sections.

Performing a Peak-to-Total Calibration
Selecting thd?eak-to-Total command opens the dialog box shown in Figure 85.

Selecting the Calibration Spectra

The first step is to select the spectra that will be used for the Peak-to-Total (P/T} calibra
tion. These spectra must each have been generated by a single line nuclide (or a nuclide
which does not give rise to coincidence summing effects), and have these characteristics:

» The files must all be stored in the same subdirectory on your hard drive or
network.
» The files must all be of the same size (e.g. 4K channels, 8K channels, etc.).

» The files must all be Energy Calibrated, though they’re not required to have the
same energy calibration.

» All spectra used for the P/T calibration (including the optional background file)
must be acquired under similar conditions (geometry, background, etc.).
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P/T Calibration |

— Calibrating Files |
File Extension: Icnf Directory:  not selected

P/T Files: .

Background File: none

—PTEG- Parameters P#T-data in the opened datasource

Extrapal.Chan, |2U Mumbor of i
urmnber of tplets: |E|
AvgWwindow |4 P

Iterations: |2 [™ &dd new data to existing anes

(] I Cancel | Help

Figure 85 The Peak-to-Total Dialog

Click theFile Folder button (uppermost button on the right) to navigate to the directory
where the P/T calibration files are stored. Hold down the CTRL key and select as many

files as you want to work on, then seléxdf.

The list of selected files will be displayed in the P/T dialog box (Figure 86). If you don’t
want to use one of the files, it can be removed by selecting it, then clicking Garthe

bage Canbutton.

Selecting the Background Spectrum
It is recommended that a background spectrum be selected for subtraction during the P/T
calibration process. Click tHéle Folder button to the right of Background File field to
select this file.

Note: The background file must be the same size (number of channels) as the calibra
tion files and must be energy calibrated.

Parameters
The defaults for the three PTEG parameters are best for most situations, but may be
changed if necessary.
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£

P/T Calibration

— Calibrating Files |
File Extension: Icnf Directory:  C:AG2K_S ave\CAMFILE SWPT Calibrations

P/T Files:  [4m241.CNF < |
Cdl109.CNF =

Ca57.CMF -
C137.CNF 7 m
MnG4 CNF

Srl13CNF
ZnE5.CHF

Background File: CAGEMIE ZKACAMFILES Bkadl.cnf

P#T-data in the opened datasource

— PTEG- Parameters

Extrapol. Char. |'|3I] —
triplets: |E|
Avg window |4 umber of triplets

Iterations: |2 [™ &dd new data to existing anes

(] I Cancel | Help

Figure 86 The Selected Spectra

Extrapol. Chan.
This parameter defines a lower limit (LLD) channel for the P/T calibration spectra. Spec-

tral data below the extrapolation channel are replaced by a computed (predicted) value.
Use this lower limit adjustment to discard unwanted low energy content (i.e. noise, etc.).

Avg. Window
The average window width to be used during peak analysis. This parameter sets-the num
ber of channels to the left and right of the extrapolation channel, and is used to determine
the an average count to be placed in all channels from zero to the Extrapolation Channel.

Iterations
This parameter displays the maximum number of iterations being used to correct for
side-peaks on the P/T ratio during calibration. Ten iterations are more than sufficient to

insure convergence to within 0.1%.

Peak-to-Total Data in the Opened Datasource
TheNumber of triplets (energy/efficiency/error) used will be displayed if the datasource

is already P/T calibrated ardid new data to existing onesvill be enabled. Select the
checkbox to add the new data to be incorporated into the existing P/T calibration. Dese

lect it to replace the existing P/T calibration.
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Performing the Peak-to-Total Calibration

After you've entered all of the parameters, click@id to perform the calibration. While
the calibration is being performed, an “in progress” message is displayed. Figure 87
shows the calibration results.

Editing the Peak to Total Calibration Results

Figure 87 shows how the results of the P/T calibration can be reviewed and edited as
needed. At this stage of the process, the effect of the side-peaks on the P/T r&tios for
Co, 33n, and®Zn has not yet been corrected for the effect of side peaks. The displayed
P/T ratios shown are therefore still uncorrected values.

P/T Calibration Entries

Energy ke F/T Ermor [%] Cross

Peak Edits

§7.6  0.300  0.492 Accept |
121.86 0.6286 0.098 Energy:  |99.1796 ke

Delete
391.3  0.257  0.207 o} |
66l.4  0.202  0.149 PAT Value: ID-42“959 —
§34.6  0.177  0.179 Mew Recar |

= |0.21482

1115.4 0,117 0,336 [Em () I

Crozz-ower |

Help | Show... | Cancel I

Figure 87 The P/T Calibration Results

Click on either th&showor OK button to correct for the effect of the side peaks, using
the selected number térations.

Editing an Entry

To edit an entry, highlight it to transfer its data intoBteak Editstext entry fields.
Make any needed edits, then click on Aweept button to store the revisions.

Deleting an Entry
Select an entry, then click on tBeletebutton.

Note: There is no confirmation dialog; the peak and its data will be removed from the
list and cannot be recovered.

Adding a New Entry
To add a new entry to the list:
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1. Click onNew Recordto clear the Peak Edit fields.
2. Enter the new entry’s values into the appropriate fields.

3. Click onAcceptto insert the new entry into the list.

Establishing a Crossover Energy
For fitting the peak-to-total calibration curve, it is recommended that a dual polynomial
curve fit be used. To do this, a crossover energy must be specified. The recommended
crossover energy is 122 keV.

Click theCross-overbutton to select the currently highlighted entry in the list box as the
crossover energy point. Only one crossover point may be assigned. The selection of a
crossover energy point indicates that two curves will be generated for the dual polyno
mial curve. If no crossover energy point is selected, a single curve will be generated. The
result of doing this can be seen in Figure 88. Note that at least two data points must exist
on each side of the crossover energy point for dual curves to be generated.

P/T Calibration Entries

Energy ke PT Emor [%) Cross

Peak Edi

Sl v L
N 0.675  0.101 X Enengy  [122017 | kev —

oo | e
e ey [ | e
Help | Show... I akK | Cancel

Figure 88 A Crossover Peak has Been
Selected

Clicking eitherShowor OK starts the correction, with the software performing the-itera
tions to correct the peak-to-total ratios for the effect of the side-peaks. By clicking on the
List button in the Show display shown in Figure 88, the iterated or final values of the
peak-to-total ratios may be displayed.

Peak-to-Total Show

Select theShowbutton to display the Peak-to-Total calibration curve as a graph (Figure
89). Please refer to “Efficiency Show” on page 120 for a complete discussion of this
function. Note that the default order for the polynomial is two (2) for both the low energy

and high energy curves
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B Peak-to- Total Efficiency Calibration Curves x|
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Figure 89 Show the Peak-to-Total Calibration

Efficiency

When you seledkfficiency, its menu lets you choose how energies are to be entered for
spectrum calibration:

» By Certificate File, which allows you to select a certificate file containing the
energies.

* By Nuclide List, which allows you to select a list of nuclides and their energies
from a specified library.

» By Calibration File, which allows you to select a calibration file defining the list of
energies.

» By Entry, which lets you manually enter each energy and its Efficiency and
%Error values.

By Certificate File

CalibratingBy Certificate File lets choose a certificate file (Figure 90) as a source of
calibration energies and their efficiencies. When you have highlighted the certificate file
name you want to use, you can select eifhier to see more information on the file, or

OK to load the file into the energy line editor.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite efficiency file, there may be common energy points in the two files.Apthe

pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.
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Dpen Certificate File [ 2] %]
Lookin: |23 Camiiles =l il |_
48] Arm243 off 1232 off
Calctf
Mbsstd.cff
Pui242 off
Test_spe.ctf
Th228 aff
Fiename: || Open I
Files of tpe: IAII Cetificate Files [ CT7?) j Cancel |

Help |
Infa... |
™ &ppend to Existing Calbration

Figure 90 Calibrate by Certificate File

Editing the List
When you seledDK, you'll see the “Energy Calibration — Full” screen, which allows

you to examine and, if necessary, edit the data in any of the lines. Please refer to “Effi-
ciency Calibration” on page 117 for an illustration and explanation of this screen.

By Nuclide List
CalibratingBy Nuclide List lets you choose a nuclide list (Figure 91) as a source of nu-
clide lines. You can accept all nuclides in the list by chooSiKKigo move to the “Effi
ciency Calibration” screen, which allows you to examine and, if necessary, edit the data
in any of the lines. Please refer to “Efficiency Calibration” on page 117 for an illustration
and explanation of this screen.

Save as Certificate

If you highlight one or more nuclides, then cho8see as Certificate you'll create a
“partial” certificate file (CTP), which is similar to the “full” certificate file.CTF) cre

ated in the Certificate File Editor, lacking only the assay date and time and the activity
units for each nuclide.

To save this as a “full” certificate file (to use for efficiency calibration), you'll have to
add the missing information. Highlight one or more nuclides, then claiidonal
Info to enter the additional information.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite efficiency file, there may be common energy points in the two files. Apthe
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B Calibrate by Muclide List ]

Library: IStdIib.nIb

Muclides:

Ma-22
hA-24
CL-38
K-40

&R-41

K-42 =l

W &ppend to Existing Calibration

ak. | Canicel

[

Save az Certificate. .. |

| Help |

Figure 91 Calibrate

pend to Existing Calibration checkbox is sel

by Nuclide List

ected, the system will ask if you want to

append to the existing calibration. If you answer “yes”, it will tell you each time it finds a

duplicate entry.

Additional Nuclide Information

In addition to entering the nuclide’s assay d

ate and time and its activity units, the screen

in Figure 92 lets you enter the percent uncertainty and change the activity units.

General Information: These text boxes let you enter or change assay date and time and

the activity units.

r— General Information

Aizzay Date: I at I
Activity Units:  |uCi - Conversion Factar: |3?DDD
Nuclide % Uncertainty )
Narme Activity In Aactivity Huclide
LChange I IBE'?
Activity: Im
% Uncertainty: ID- oo
ak | Cancel | Help |

Figure 92 Editing Additional Nuclide Information
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TheAssay Dateis the date and time at which the source was measured (you must
enter both).

ThoughActivity Units defaults tquCi, you can choose another unit for reporting
nuclide activities. Since the activities are stored in microcurie; dtn@ersion

Factor defaults to the proper value for converting microcuries to other units. If you
choose < >, you can type in the name of an Activity Unit not shown in the list, then
enter the Conversion Factor that will convert your unijs@a

Nuclides Highlight a nuclide in the list box to enter or edit its Activity and Percent Un
certainty data. When you've finished editing that nuclide, s€bange This will copy
the data to the list file and move the highlight to the next nuclide.

When you've finished, sele@K to save this as a “full”.CTF) certificate file and return
to the Calibrate by Nuclide List screen. You'll see that all nuclides which have Addi
tional Nuclide Information added are marked by a double asterisk (**).

If you are satisfied that all data in the Calibrate by Nuclide List screen is correct, you can
select this screen®K to load the file into the energy line editor.

Editing the List

When you seleddK, you'll see the “Efficiency Calibration” screen, which allows you to
examine and, if necessary, edit the data in any of the lines. Please refer to “Efficiency
Calibration” on page 117 for an illustration and explanation of this screen.

By Calibration File

Choosing to calibratBy Calibration File displays a dialog box (Figure 93) which lets
you select a Calibration File defining the list of energy/efficiency/error triplets to be used
for calibration. Thdnfo button displays descriptive information for the selected file.

Append to Existing Calibration

When adding energy points to the current datasource from a file, such as in constructing a
composite efficiency file, there may be common energy points in the two files Apthe

pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.

Editing the List

When the values for all nuclides have been entered, &&ketd move to the Efficiency
Calibration screen. This screen allows you to examine and, if neccesary, edit any of the
lines. Please refer to “Efficiency Calibration” on page 117 for an illustration and-expla
nation of this screen.

115



Gamma Acquisition and Analysis

Load Calibration File [ 2] %]
Lookin: |3 Calfes =l il |_
naiderno. cal
nbzstd. cal
test.cal
File hame: | Load I
Files of twpe: IEahhrahnn Files [*.CAL) j Cancel |

Help |
Infa... |
™ &ppend to Existing Calbration

Figure 93 Calibrate by Calibration File

By Entry

Choosing to calibratBy Entry displays a dialog box (Figure 94) which lets you manu-

ally enter energy, efficiency and percent error values to be used in generating the effi-
ciency calibration. Note that you can use up to 20 calibration data sets for calibration; any
more than that will be ignored.

u_ Calibration by Entry
Energy :
ket Charinel FiadHM Low T ail Bl e l— e
Delete | Channel: I
LChange | FiiHbA: I
Clear | Low T ail: l—
o | Caieg | e | ¥ ppend ta Existing Calibration

Figure 94 Calibrate by Entry

Add Button

To create an entry in the list box, type an energy value in the Energy text box, then the
corresponding Efficiency and Percent Error values in their text boxes. When the values
have been entered, seléatd. You can add these values in any order; they will always
be displayed in ascending energy order.
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Delete Button

To remove a line and all its values from the list box, highlight the line, then sel&x-the
lete button.

Change Button

To change any of the values for a line, highlight the line, edit any of the values,-then se
lect theChangebutton to move the changes to the list box.

Clear Button
Instead of editing the values one by one, you can remove all values from the text boxes
for the highlighted line by selecting tidear button. This will clear all entries at the
once.

Append to Existing Calibration
When adding energy points to the current datasource from a file, such as in constructing a
composite efficiency file, there may be common energy points in the two files. Apthe
pend to Existing Calibration checkbox is selected, the system will ask if you want to
append to the existing calibration. If you answer “yes”, it will tell you each time it finds a
duplicate entry.

Editing the List
When the values for all nuclides have been entered, $&etd move to the Efficiency
Calibration screen. This screen allows you to examine and, if neccesary, edit any of the
lines. Please refer to “Efficiency Calibration” on page 117 for an illustration and explana-
tion of this screen.

Efficiency Calibration
Efficiency Calibration (Figure 95) lets you entemergy, Efficiency, andError (%) data
by hand. You can use up to 45 calibration data sets for calibration; any more than that
will be ignored.

Since Efficiency Calibration always executes the Peak Locate and Peak Area algorithms,
you should first choose the algorithms you want to use from the Analyze Menu (“Peak
Locate” on page 140 and “Peak Area” on page 147) . If you don’t specify your own
choices, Efficiency Calibration will use the first Peak Locate and Peak Area algorithms it
finds in the spectroscopy application’s .AEF file (which may not always be the ones you
want to use). Note that these choices apply to all open datasources.

Accept
The Acceptbutton verifies the entered values and displays them in the list box.
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Enerqy ~Peak Edits:

ket Efficiency Ermar [%] :
Enengy: | ke | Accept
88.04 0.00478 5.23 -

12z.06  0.00606 3.00 Efficiency: D

| Elete |
165.85  0.00578 4.97 —
279.19  0.00409 3.43 = | Enar [} l—
391.69  0.00281 5.04 j

1] 4 | Cancel | Show... | Help | Auto | Use-results |

Figure 95 Efficiency Calibration

Delete

TheDeletebutton is used to delete the highlighted entry from the list box.

Cross-over

The Cross-overbutton selects/deselects the currently highlighted entry in the list box as
the crossover energy point. Only one crossover point may be assigned. The selection of a
crossover energy point indicates that two curves will be generated for the dual polyno-
mial curve. If no crossover energy point is selected, a single curve will be generated.

Note that at least two data points must exist on each side of the crossover energy point for
dual curves to be generated.

Auto Button

If population was done from a certificate file, theto button will perform a peak locate
with area analysis for each peak in the current datasource. The list box is then populated
with the peak areas in the datasource that match those in the certificate file.

Note the peak locate and peak area analysis algorithms are determined by the analysis se
guence selected from the Calibration Setup Dialog. If “NONE” was selected, then the al
gorithms default to the ones last chosen from the Analyze Menu.

CAUTION  Analysis sequence (.ASF) files contain their own algorithm defi-
nitions. Itis up to the user to ensure that the algorithms called in
these sequences are the same as the algorithms used for effi-
ciency calibration. Failure to do so may greatly affect the accu-
racy of the results.
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Use-results Button

TheUse-resultsbutton will retrieve peak analysis results directly from the current data
source and populate the list box. This button will be disabled if peak area analysis results
are present.

Show Button

Select theShowbutton to display the efficiency calibration curve as a graph. Please refer
to “Efficiency Show” on page 120 for a complete discussion and an illustration of this
function.

Supported Curves

All supported efficiency curves will be generated so that any one can be used for later
analysis. The supported curves are:

Dual Polynomial, using In() of energies for low and high curve on each side of a
crossover point. A minimum of2rder (In-In) polynomial is allowed, and

— For Dual in the single-curve mode and for the high energy curve in the
two-curve mode, a maximum of' @rder (In-In) polynomial is allowed.

— For the low energy curve in the two-curve mode, a maximurit ofder
(In-In) polynomial is allowed.

« Linear Polynomial, using linear 1/E coefficients. A minimum Bb2der and a
maximum of § order polynomial are allowed.

» Empirical Polynomial, using In() of scaling-factor/E coefficients. A minimum of
2" order and a maximum of'®rder polynomial are allowed.

 Interpolated, using a straight-line interpolation in the In-In domain.

The default order of the polynomial (n) for both the high-energy and low-energy curves
will be determined as follows:

n = 5 for ten or more calibration points.
n = 4 for eight or nine calibration points.
n = 3 for six or seven calibration points.
n = 2 for three to five calibration points.

Once an order has been determined by the program or has been adjusted in the Show
screen, that order will be used as the default for future calibrations.
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Efficiency Show

Selecting the Show Efficiency menu item (or 8feowbutton on some screens) will dis
play the efficiency calibration as a graph (Figure 96).

u_Eﬂiciency Calibration Curves E3
i Curye
| LowErergy B Measured High Erergy | & Duat " Linear
T  Empitical " Interpolated
0.008 ~Scale
0.005 _ﬁ-\ &L ~
0,004 T % Linear Log
i |! \”"-q__ Order of low
33312 1 TE— ] energy paly: I:I - | _ |
. 0 ] Order of the . | : |
] 500 1000 1500 oopp  Pobmemisk
Enelg_v [kevl Peak: I_ QIDD = |

Datasource: DoAGEMIE2KACAMFILE S \nbsstd cnf
In[EH] =-1.6808+002 +1.127e+0024R[E] - 2.998e+0014In(E)"2 + 3.8282+000°In[E]"3
- 2.335e-001%In[E]"4  +5.312e-0034In(E]"5

0k | Cancel | Help | ListPrs.. | Frint

Figure 96 Show Efficiency Calibration

You can choose which curve to display (Dual, Empirical, Linear or Interpolated) in the
Curve box and the scale of the graph (Linear or Log/Log) in the Scale box.

The order of the polynomial settings can be changed up (+) or down (-) as required. The
“Order of the low polynomial” will be enabled for use only if Dual curve has been chosen
and a low-energy curve is present.

Note that when a crossover point is specified, the low energy curve can only be adjusted

up to a 5th order polynomial. The high energy curve can be adjusted up to a 9th order
polynomial.

Peak

The Peak text box lets you eliminate outlying peaks one at a time. Enter the number of
the peak to be dropped, then se@aip Pk. The peak will be deleted from the list and

both the curve and the equation will be regenerated. You may repeat Drop Peak-until sat
isfactory results are obtained but you can’t reduce the number of data points to less than
three (or five if a crossover peak for Dual Polynomial was specified).
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List Peaks

Select the.ist Pks button to display a list of the peaks used in the calibration, as shown
in Figure 97. The measured vs. calculated efficiencies are listed to show how accurately
the curve follows the measured points.

n_ List Peaks E
EAalue Calzulated Meazured heazured Deviation
Pk./Index ke Efficienc Efficienc Error [% =

0.004R80 0.0047H

2 122.06 0.00603 0.00606 3.
3 165.85 0.00584 0.00578 4.87 1.186
4 2479.19 0.00408 0.00408 3.43 —D.35_:J

Figure 97 The List Peaks Dialog

You can leave the list on screen while working in the Show Efficiency Calibration Curve
dialog box so that you can easily change the graph’s scale, change curve type, change the
order of the polynomial or drop peaks. If you highlight a peak in the List Peaks box, its
number will automatically be placed in the Peak text box so that you can easily drop it.

Print

Select thePrint button to send an output of the currently displayed curve(s) to the default
print queue.

By ISOCS/LabSOCS

This function is available only on systems with Model S573 ISOCS or Model S574
LabSOCS installed. If neither ISOCS nor LabSOCS is installed on your system, this
command will be grayed out.

Chooset=fficiency | Calibrate | By ISOCS/LabSOCS to see the dialog box shown in
Figure 98. The Run Geometry Composebutton launches the Geometry Composer de
scribed in Chapter 9.

Selecting the Input File

To import and use an efficiency file generated by ISOCS or LabSECE] file either
browse to the desired directory and file by clicking onSk&ectbutton or pull it down
from the File Name field if it has already been used. When the file has been selected,
click onNex.
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Calibrate by ISOCS/LabsS0CS: Select Input File

Fiun Geometry Composzer. |

150CS/LabS0CS Energy/Efficiency File Mame:

ch.\gen\52k\isch\dala\gEumelry\Iaburatuly\cylin\:ler_dis Select |

< Back I Mext » I Cancel | Help |

Figure 98 The ISOCS Efficiency
Calibration Dialog

Selecting an Efficiency Factor
The dialog in Figure 99 lets you select the desired efficiency calibration type. For ‘tradi-
tional’ calibrations, select Efficiency and the results will be calculated in Activity. To
convert to concentration, the activity can be divided by the mass in the geometry tem-

Select optional efficiency factar:

% Efficiency " Efficiency * Mass

" Efficiency * &rea " Efficiency * Length

< Back I Mext » I Cancel | Help |

Figure 99 Select Efficiency Option
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plate. Alternatively, if you want to compute the Activity per mass (gram) directly, select
Efficiency*Mass. Other options are Efficiency*Length and Efficiency*Area.

When you've selected an efficiency type, clickNext. The calibration information will
be extracted from the LabSOCS/ISOCS efficiency output. HEC) and presented as in
Figure 100.

Calibrate by 1SOCS /LabS0CS: Efficiency Results

eV | Efficiency | Ernor (%] | Crose - Show...
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Description:  |/S0CS:EFF_CAL_FOR_CASCADE

EFf. Geam. ID: IF\LTEF!_PAPEF!
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Figure 100 Results of an Efficiency
Calibration

If you have selected an ‘Efficiency*Mass’, ‘Efficiency*Length’ or ‘Efficiency*Area’ cal
ibration type, the screen shown in Figure 101 will be displayed. Check the default value
for the mass (or length, area) and correct it to the appropriate value, if needed. Press the
Recalculatebutton to see the new values.

For a discussion on how the mass, area and length of the various geometry definitions
impact the analysis results, refer to AppendiL&)SOCS/ISOCS Technical Nqtes
the Genie 2000 Customization Tools Manual

Efficiency Results
The list box shows the efficiency calculated for each of the energy points.
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Calibrate by IS0OCS/LabSOCS: Efficiency Results
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Figure 101 Results of an
Efficiency*Mass Calibration

Show

Select theShowbutton to view the calibration graphically, as shown in Figure 102.
Please refer to “Efficiency Show” on page 120 for a complete discussion of this function.
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Figure 102 Show ISOCS Efficiency Calibration
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Cross-over

Select theCross-overbutton to select the currently highlighted entry in the list box as the
crossover energy, the point where the low energy curve and high energy curve intersect.
Only one crossover point may be assigned.

The selection of a crossover energy point indicates that two curves will be generated for
the dual polynomial curve. If no crossover energy point is selected, a single curve will be
generated. Note that at least two data points must exist on each side of the crossover en
ergy point for dual curves to be generated.

Store

To save the calibration results for later use (using the standard Genie 2600 Cali
brate | Load function), select tB¢ore button in Figure 100.

Report
Select theReport button in Figure 100 to display the complete calibration report shown
in Figure 103.
IZ0CE/LAEBSOCS RESULTE |
TS30CE/Lah30CE File: C:\GENIEZK\1sncs\dat.a\GEDHETRY\Labﬂrst.DrY\SIMPLIFIED_EEAKER‘
I30C3/Lab80CS8 Time: 0Z/08/01 03:18:48
Tenplate: BEAHER
Ceom Description: FILTER PAPER
Comment : I=Z0Cs: EFF_EAL_FUR_CAS CADE
Detector: HPGESE%
Collimator: no_collimator
Convergence: 1.00 %
(Area [8g Meters): 0.0000E+000 {C)
Mass [Grams]: Z£.0991E-002 (C)
Length [Meters]: not used o
{C} = Walue calculated by IS0OCS
(U} = Value modified by user
Ener gy Efficiency sUncertainty sConwergence Final # of Voxels
E3_54 B8_87Z60E-007F 7.0 -0_038859 31
88.03 1.89363E-001 7.0 -0.0%4178 3L
1lzz_06 Z.30096E-00L 7.0 -0.139294 31 -
1] »
Frint
Figure 103 The Calibration Report
Print
Select thePrint button to send an output of the currently displayed curve(s) to the default
print queue.
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Using the Calibration
Select therinish button, which will then load this newly created efficiency calibration
into the currently open datasource. If the calibration Stased then you can also use the
Calibrate | Load or theCalibrate | Efficiency | By Calibration File command to load
the file you just created.

Load

SelectingLoad displays a dialog which lets you load a previously stored calibration file
(.CAL) into the current datasource (Figure 104). You can load any combination of the
Energy/Shape, Efficiency or Peak-to-Total calibration data by checking the correspond
ing checkboxes.

il

Load Calibration File
Look in: | 3 CALFILES ] e &k E-

Falas-11 COT carrected BE2a20 #2080 FAlPT1.CAL

EAloo-11 COI corrected BE2820.CAL Tennelec Plastic Disc PT set, CAL
99-11 COI corrected, CAL

Eah

Ealoo-11.0aL

EalcdzTe Default ECAL.CAL

EalnEssTD.CAL

L | ( 2
File name: ISS-‘I‘I COI conected CAL Load I
Files of type: ICaIibration Files [*.CAL) j Cancel |
Help |
[~ Enengw/Shape W Efficiency [ Peakto-Tatal (lifiz. |
File Descriptar............... : 959-11 COI corected
File Type......... ... . CAM File
Eff. Gearetrw [D............ - 99-11 COI corr.

Detector Eff. Cal. Time.. : 2000-12-15 18:26:24

7|

Figure 104 Load Calibration File Dialog

Thelnfo button displays a dialog box which shows descriptive information for the cur
rently selected file, provided such information was entered when storing the calibration

file.

Store
SelectingStore displays a dialog which prompts you to save the current calibration into a
.CAL file which can later be retrieved throu@lalibrate | Load. An Efficiency Geome
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try ID is required and must be entered. You may optionally enter a Calibration Descrip
tion to be saved with the file.

Display Menu
TheDisplay menu contains several functions for the data display: Expand, Scale, Com
pare, ROIs, and Preferences.

Expand

The expanded display, shown in Figure 105, is a split-screen display, with the whole
spectrum in the lower half of the display and the expanded portion in the upper half. The
Expand window may be resized by placing the mouse over the splitter bar between the
main spectrum window and the expand window. Then click on the left mouse button and
move the mouse while holding the button down. When the expand window is the desired
height release the mouse button. The minimum height for the expand window is 50 pix-
els. Note that Expand and Compare (page 129) can be enabled simultaneously.

Fle MCA Calbrate Display Analpze Edit Options Datasource Hel

Ip
SlaErRE o] 1] kiwalels] =[clsuls]

Idle Channel: 2895 : 1332.4 keV. Counts: 2271 Preset: 0/4000.00

Acquire
Copmaon || l

ROI Index:

S 1
D:

VFS=4096 «

LY

L S 10

MARKER INFO

Left Marker: 2859 : 1315.8keV  FWHM, FWTM: 2482, 4631 keV
Right Marker: 2317 : 13424keV  Gaussian Ratio: 1.02¢

Centroid: 2833 : 1331.3keV ROI Type:
Area: 14029 £1.08% Integral: 17215

For Help, press F1 | Execution Status: ready A

Figure 105 A Typical Expanded Display

Expand On

The Expand mode can easily be turned on by clicking on the Control Paxyedied On
button or by pressing ttes key. You can also choofdsplay | Expand to turn the ex
panded display mode on or off.
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Expand Off

The Expand mode can easily be turned off by clicking on the Control PExpEsd
Off button or by pressing ttrs key. You can also choo&#splay | Expand to turn off
the expand function and return the display to the normal state.

The Expanded Spectrum

Spectrum expansion takes place around the current cursor location. The spectrum’s ex
panded data is the data inside the “rubber rectangle” (dash-outlined box) in the lower half
of the display.

The expanded half of the display can be moved through the spectrum by putting the
mouse pointer inside the rubber rectangle (in the lower half) and dragging it to a new lo
cation. When the mouse pointer is inside the rubber rectangle, it will change to a
four-way arrow, as seen in Figure 105.

The rectangle can be resized by moving the mouse pointer to an edge of the rectangle.
The mouse pointer will change to a outlined arrow with two heads. Using the cursor, the
rectangle can be grabbed at a corner or side and stretched to a new height or width (or
both).

Rescaling With the Rectangle

Changing the height of the rectangle will automatically rescale the expanded display to
accommodate the data in the rectangle. The normal (unexpanded) display’s VFS will not
change.

From the keyboard, presgRL+M to move the markers to the expanded region.

Scale
The Scale menu lets you select the method of setting the display’s vertical full scale (auto
or manual) and the scale type (linear or log). The scale type you choose can be saved as a
permanent setting; see “Display Preferences | Save” on page 131.

Manual

Manual lets you adjust the display’s vertical full scale, either by using a mouse to change
the scroll bar at the right side of the spectrum display or by pressing the keyboard’s up ar
row or down arrow key. Pressing thekey will toggle between Manual and Auto.

Auto

SelectingAuto lets the program automatically set the display’s vertical full scale (VFS).
As the spectrum grows, the VFS is automatically reset to show all of the data. Pressing
theFs key will toggle between Auto and Manual.
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Note that if you use the scroll bar while Auto is enabled, the program will change the
scale mode to Manual.

Linear
Linear defines the vertical scale of the display as a linear scale.

Log
Log defines the vertical scale of the display as a logarithmic scale.

Compare
The Compare command lets you turn the compare function on or off and, when on, lets
you position the compare spectrum by specifying its vertical full scale (VFS).

On

SelectingOn displays a dialog box (Figure 106) which allows you to visually compare
the current, reference, spectrum with spectral data from another open datasource. This
function is not available if only one datasource is open. Note that Compare and Expand
(page 127) can be enabled simultaneously.

u_ Compare

Compare: I tibzztd. cnf j

_. ............ DK ............ ,_I Ear-":E_.| | HE,||:, |

................................

Figure 106 The Compare Dialog

The spectrum selected for compare will automatically be energy normalized to the refer
ence spectrum. That is, the compare spectrum’s energies will be aligned with the same
energies in the reference spectrum.
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Once the compare datasource is selected, you'll see the compare spectrum displayed in
the currently selected compare spectrum color (“Display Preferences” on page 131) just
above the reference spectrum.

If you change the reference datasource by selecting a different spectrum, the Marker Info
status page information changes accordingly. Only one energy calibration (that of the ref
erence spectrum) is meaningful for the set of compared spectra.

Move the Compare Spectrum

When Compare has been turned on, you can move the compare spectrum by clicking on
the VFS box in the upper right-hand corner of the display window (the VFS box will
change to the color of the compare spectrum) or by seldotspipy | Compare VFS.

The mouse cursor will change to a solid double-headed vertical arrow. Use the mouse or
the cursor keys to position the compare spectrum anywhere within the spectral display.

When the compare spectrum is enabled, the VFS scroll bar controls the compare spec
trum’s scale. With the reference spectrum enabled (VFS box returned to its original
color), the VFS scroll bar controls the reference spectrum’s scale.

Off

SelectOff to disable the compare mode and return to the current display mode, normal or
expanded, whichever was in effect before Compare was turned on.

VFS

When Compare has been turned on, sele&tkg will let you position the compare
spectrum vertically within the spectral display as described in “Move the Compare Spec
trum” on page 130. It also allows independent VFS control of the compare spectrum.

ROls

The choices offered by the ROI menu are: Add or Delete an ROI, Clear All ROIs, and
Load or Store an ROl file.

Add ROIs

SelectAdd ROIls or press the keyboardiss key to enter an ROl between the current
marker positions. The ROI will be of the current ROI type as defined in the Preferences
dialog (page 131).

Auto ROI

SelectAuto ROI or press the keyboardGtrl+Ins to add an ROI at the current cursor
position. The ROI's width will be determined by the current energy and shape calibra
tion. The left channel will be 2 FWHM and 1 Low Tail to the left of the cursor. The right
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channel will be 2 FWHM to the right of the cursor. The ROI will be of the current ROI
type defined in the Preference’s dialog.

Delete ROIs

SelectDelete ROIsor press the keyboardieL key to delete the ROI between the mark
ers. The item is disabled if the markers are not positioned at the limits of a previcusly de
fined ROI.

Clear All
Selecting theClear All command clears all ROIs in the current database.

Load

SelectingLoad displays a dialog box which lets you select a datasource whose ROls are

to be loaded into the current datasource. These ROIs will replace the currently defined
ROls, if there are any. Select the “By Energy” check box to load ROIs by energy. This

will attempt to use the energies stored in the ROI file rather than the channel values. If

the check box is not selected or those values are not defined, then the ROIs will be loaded
by channel value. Note that only ROI files stored uStare ROIswill contain energy

values.

Store

SelectingStore displays a dialog which lets you select the name of a datasource which
will be used to store the currently defined ROIs. Note that ROI files createdSisirey
ROIs will now store ROIs by energy and channel. This allows you to load ROIs using
the energy values if so desired.

Display Preferences

Preferencespresents you with a dialog screen (Figure 107) which lets you set the display
to your own preferences.

Save

You canSavethese preferences so that your display will always be set the way you want
it to be. In addition to the settings shown on this screen, selecting Save will save the dis
play’s Scale Type (page 128), the chosen Status Pages (page 135), and the Report Win
dow’s size (page 172).

OK

SelectingOK will use the settings during this session only; they will not be saved-for fu
ture use.

Default
The Default button resets all parameters to the factory default state.
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‘ Display Preferences
Edit Colar - Screen
o8 = und " Momnal Plat I~ MCA-only menus
" Reference Spectum ™ Full Plot ¥ Control Panel Shown
" Compare Spectia ™ Enyelope Plat ¥ Status Page Shown
© ROl type: 1200304  Fill Plat
Status Pages... |
izt LI—I —’I Update Rate: IU secs.
B _ Toolbar Setup... |
MEEITE LI_I _’I ¥ Real-Time Expand Update
Elue: 4 | _DI [ odwis as Energy
[ Kb Gridine ™ ¥-fuis Gridine
Ereigy Link I s Ticks/Label I~ Yt TicksLabel
Ir g " ke¥ O Mey O Other | i Ticks/Labels sis Ticks/Labels
Operation
[~ Ask to Save on Clear | Interactive MID... |

oK I Cancel | Default | Save | Help |

Figure 107 Display Preferences Dialog

Edit Colors
You can edit the display colors for:

Spectrum Background

Reference Spectrum

Compare Spectra

ROI type.

Selecting an ROI type by number allows you to select both the color of each type and the
type itself. For instance, selecting type 3 means that all of the ROIs you enter from now
on will be known as type 3. You may use any combination of the four types and colors
for ROIs which you add to the spectrum.

Note that the Peak Area Analysis algorithm sets regions around the peaks when it is run.
If you selected “Show ROIs in MCA View” in the algorithm’s dialog box, these ROIs

will replace the currently displayed ROIs. The type and color of each of these ROIs
depends on the Peak Area Analysis algorithm used. “Peak Area” on page 147 discusses
the Peak Area routines and describes how they use ROI colors.

Screen

The “Screen” section of the Preferences dialog lets you adjust what is shown on the
screen: the Menus, the Control Panel and the Status Pages.
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Normal Plot

TheNormal Plot mode shows a maximum of 1024 data points. For example, in a 4K
spectrum, the plot routine considers groups of four channels at a time and displays the
channel in each group which has the highest number of counts. Note that for spectra with
more than 1024 channels, selecting Full will slow down the display update rate.

Full Plot
TheFull Plot mode shows a data point for every channel in the spectrum being viewed.

Envelope Plot
TheEnvelope Plotmode shows the normal plot with the data points connected.

Fill Plot
TheFill Plot mode shows the envelope plot with a color fill of the data.

Toolbar Setup

The Toolbar Setup dialog screen (Figure 108) allows you to tailor the display of the Ac-
quisition and Analysis toolbars. The dialog is divided into three panes: Toolbars, Com-
mands, and Customize Buttons.

Toolbar Setup

Toolbars I Commands I Customize Buttons I

Toolbars:

V¥ Show Todltips Hew...

™ Cool Look
Reset |

Tioalar rame;
Drefault

ok I Cancel | Laarl | Help |

Figure 108 Toolbar Setup Dialog
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The Toolbars pane allows you to create, rename, and delete toolbars:

e To create a new toolbar, select tew button. This will prompt you to input a
name for the toolbar. The new toolbar will initially be empty.

e To rename a toolbar, highlight it in the list and edit the name in the edit box below
the list.

» To delete a toolbar, highlight it in the list and selectDeétebutton.
You may also enable/disable the Tooltips and Cool Look features of the toolbar.

The Commands pane allows you to customize the command buttons that will appear on
your toolbars. The list on the left contains a variety of categories of commands organized
in a similar fashion as the main menu. Selecting a category will change the command but
tons that appear in the Button area of the pane. Selecting a command button will show
that button’s description in the Description field. To modify the toolbars:

e To add a command button to a tool bar, select the button you wish to add from the
Buttons area of the pane. Then, hold the left mouse button down, drag the
command button to the exact place on your toolbar you wish to place it. Then
release the left mouse button.

« Toremove a command button from a toolbar, select the button from the toolbar
and drag it off the toolbar. Then release the left mouse button.

» To add a separator between command buttons on your toolbar, select the command
button you wish to have on the right of the separator and drag it slightly to the
right.

The Customize Button pane allows you to associate certain command buttons with
Analysis Sequences and Executable programs. There are 10 special “Analysis” buttons
and 10 special “Executable” buttons. These can be added to any toolbar from the
Commands pane. Then, using the Customize Buttons pane, select the appropriate item
from alist box and:

» To change an Analysis Sequence button select the sequence from the drop-down
Analysis Sequence combo box.

e To change an Executable button edit the command line in the Executable edit
field. To browse for a specific program use the Browse button.

SelectOK from the dialog will confirm all change€ancelwill discard all changes. The
settings only be permanently saved if 8a/ebutton is selected in Display Preferences.
Otherwise the toolbars will return to the last saved state upon the next invocation of the
Acquisition and Analysis window.
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MCA-Only Menus

Select theMCA-only menus checkbox to remove the Analyze menu from the applica
tion’s menu bar and the Efficiency items from the Calibrate menu.

Control Panel/Status Page Shown

Removing the check from thi@ontrol Panel or theStatus Pagecheckbox will remove
the Control Panel or the Status Page from the display, leaving more room for the spec
trum

Update Rate

The screetJpdate rate can be set for the number of seconds between updates of spectral
data during data acquisition. The range is 0 (as quickly as possible) to 60 seconds, with
the actual rate affected by how busy the processor is at the end of any given update inter
val. It is usually best to set this to a value of 3 to 5 to allow an operator’s key presses or
mouse movements to be serviced promptly.

Status Pages

If the Status Page checkbox is checked, you can choose 8taitls Pagesvill be dis-
played (Figure 109). The available pages include: Marker Info, Time Info, Sample Info,
Calibration Info, Display Info, Input Info, User Info and Nuclide Info. The Status Pages
you choose to display can be saved as a permanent setting; see “Display Prefer-
ences | Save” on page 131.

n_ Status Pages

¥ Time Info

¥ Sample Info
[ Calibration Info
[ Display Irfo
[ Input Infio

[~ Uszer Info

W Muclide Info

k. Cancel Help

Figure 109 Selecting the Status Pages
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Gridlines

Real Time Expand Update
If the real time expand update checkbox is selected, the expand window will refresh as

the expand rectangle is moved in the main spectral display. If the box is not checked the

expand window does not update until the mouse movement is complete.

X-Axis Gridline
SelectingX-Axis Gridline displays X-Axis gridlines on the spectrum display.

X-Axis Ticks/Labels

SelectingX-Axis Ticks/Labels displays X-Axis labels on the spectrum display. These
may be displayed in terms of Channel or Energy.>Sé&is as Energy.

X-Axis as Energy

SelectingX-Axis as Energydisplays X-Axis labels in terms of energy. If this is not se
lected, the X-Axis will be displayed in terms of channel.

Y-Axis Gridline
SelectingY-Axis Gridline displays Y-Axis gridlines on the spectrum display.

Y-Axis Ticks/Labels
SelectingY-Axis Ticks/Labels displays Y-Axis labels on the spectrum display.

Energy Units

Select theenergy Unitsto be used for reporting the energy for the cursor, markers,
FWHM, and so forth, on the various status pages. Select Other to use the calibration units
and conversion factor stored in the current datasource.

Operations

SelectAsk to Save on Cleatto be asked to save changes when clearing a detector’s
spectrum. If this option is disabled then the clear will be done unconditionally.

Interactive NID

Selectinginteractive NID... will display the Interactive NID preferences dialog as
shown in Figure 110.

Use this dialog to set the desired settings for Interactive NID and the Nuclide Info status
page.
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u_lnlelaclive NID Setup
Tolerance:  [IHIN key' ' Energy © FudHM
NID Library: |D:\GENIE2K\D&MFILES\STDLIB.NLB Select ... |
Activity Units: B By " Other I
" pli  kBg  mBg
Conversion factar: I'I 0
0K I Cancel I Help |

Figure 110 The Interactive NID Setup

Tolerance

Tolerancecontrols the search range around the cursor. This may be specified in terms of
energy or variable (FWHM) tolerance.

NID Library

TheNID Library field determines which Nuclide Library is used for the search. Click
the Select...button to browse avaliable Nuclide Libraries.

Activity Units

The selectedctivity Units determines the activity units used for reporting on the Nu-
clide Info status page. If none of the provided activity units (uCi, pCi, Bqg, kBg, mBq) are
sufficient, then seledther and fill out a label an€onversion factor.

Analyze Menu

The Analyze menu lets you select and execute or abort (stop) a single analysis phase,
such as “Acquistion”, or a predefined sequence of analysis phases. A phase includes all
of the parameters the needed for its successful execution. A sequence is a list of phases,
including the algorithms for a given phase, processing parameters required for each algo
rithm, and so forth, needed to perform a given set of analyses and generate reports.
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Execute Sequence

SelectExecute Sequenc® see a menu of all currently defined analysis sequences on
your system (Figure 111 shows both the default sequences and those installed with the
S501 Gamma Analysis option). Selecting one of the sequences will execute it. Rlease re

fer to “Analysis Sequence” on page 167 for information on creating and editing a se
guence.

& Spectral Data Repart

B Energy Calibration Repart

C MID Analpziz w/Heport to a file
D Peak Analysiz w'Repart

E MID Analpziz w'Report

F Efficiency Calibration Bepart

G MD& Analyziz w'Heport

Figure 111 The Analysis Sequences

Abort Sequence

SelectingAbort Sequenceallows you to abort execution of the current sequence. Note
that the sequence may not stop immediately; it will continue until the analysis-step al
ready in progress has finished.

Analysis Phase Selection

Choosing an analysis phase in Figure 112 lets you select one of the algorithms associated
with that phase, then assign and save the parameters for the algorithm, execute the algo
rithm, or do both.

The following sections discuss each of the phases, their algorithms and the required pa
rameters. For more detailed information on the algorithms, refer to the “Algorithms”
chapter in th&enie 2000 Customization Tools Manual

In each algorithm’s setup screen, selec@i{ saves the setup parameters for the-algo
rithm associated with the phase, but does not execute the algorithm. Séteetnge
starts the algorithm using the defined parameters.
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1 Execute Sequence »
2 et SEqUERtE

A Acguizibion. ..

B Peak Locate »
C Peak Area 2
O Area Carrection 2
E Efficiency Correchion. .

F Muclide |dentification »
L Detection Limitz k
H Poszt NID Processing...

| Reporting...

Figure 112 Selecting a Phase

Acquisition

The Acquire Setup dialog box (Figure 113) allows you to define default acquisition pa-
rameters to be use when starting data collection on hardware datasources.

u_ABI]uiIE Setup
Tirne: Preset
& lLive Tme

= Real Time

Computational Preset

IU ﬁ INone | Walue: I
htearal )

& Geo  Area Start Chan:  [1

" Min " Caunts Stop Chan: [1)

© Hr

MLCS Preset . »
’V Sweep Enl‘?‘ ™ Clear Data/Time at Start of Acquisition

DKICa

ncel | Help |

Ezecute |

Figure 113 The Acquire Setup

Time Preset

You can set theive time or Real time preset for the current hardware datasource in sec
onds, minutes or hours. Live time and Real time are mutually exclusive, but the chosen
time preset can be combined with any one computational preset (see next subsection).
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Computational Presets

These presets stop acquisition when a computed value you specify is reached. When a
computational preset is defined, the chosen time preset is still acquire stop command is
issued by the preset that is reached first. If you want to use a computational preset alone,
set the time preset to a very large value, such as 9000 hours (more than one year). This
insures that the computational preset will be reached first. There are four computational
presets.

* Noneturns off computational presets and uses only a time preset.

 Integral is a computational preset for the integral of any one . The integral Value
and the ROI’s Start and Stop Channels must be specified. The integral preset can'’t
be used with any other computational presets, but can be combined with either
time preset.

» Areais a computational preset for the area of any one . The area Value and the
ROI's Start and Stop Channels must be specified. The area preset can't be used
with any other computational presets, but can be combined with either time preset.

» Countsis a computational preset for total counts in any one channel within the
range specified by the Start Channel and Stop Channel. The Value, which must be
specified, indicates the number of counts which will stop acquisition. The counts
preset can’t be used with any other computational preset, but can be combined
with either time preset.

MCS Preset

Sweep Countselects the number of sweeps to be made during multichannel scaling data
acquisition. Both Time and MCS Presets can be set here, but which is used depends on
the Mode Setup of the hardware input you acquire data from.

Clear Data/Time

Select “Clear Data/Time at Start of Acquisiton” to automatically clear both data and
elapsed time at the start of acquisition.

Peak Locate

The Peak Locate phase contains the algorithms which locate the peaks of interest in the
spectrum. In addition to the usual library locate parameters, there are several occasionally
useful “More Peak Locate Parameters” starting on page 144.

Unidentified Second Difference

The generalized second difference method (Figure 114) locates all peakSé&athk
Regionthat are significantly above the continuum, as described in the “Generalized Sec
ond Difference Method” section of the “Algorithms” chapter in @enie 2000 Custom
ization Tools Manual
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n_ Peak Locate Unidentified 2nd Diff. Setup

— Search Region

Start channel: I'I Stop channel: |55535

Significance threshold: 500

Tolerance: I 1.00 kev/ [T Add to existing results

¥ Energy = PuHi

[ Generate Report

] 4 I Cancel | Help | Execute |

Figure 114 Second Difference Peak Locate Setup

Significance Threshold

The second difference algorithm automatically calculates a significance value for each
peak it considers. The larger the peak with respect to the continuum that it rests on, the
larger the significance value.

Only peaks that exceed tBggnificance Thresholdwill be accepted as valid. For less
sensitivity, for example to pick out just the large peaks for calibration, the Significance
Threshold may be raised. For more sensitivity, the significance limit may be lowered.
However, experience has shown that threshold values below 3.00 produce increasing
numbers of false peaks.

Add to Existing Results and Tolerance

If the Add to existing resultsbox is checked, each found peak will be compared with
peaks listed in the peak results table. A found peak that is closer to an existing peak than
the specifiedlrolerancevalue (either fixed Energy or variable FWHM) is assumed to be

the listed peak and will be discarded. A found peak that is farther away from an existing
peak than the specified tolerance is considered to be a separate peak and will be merged
with the existing peak results table. If the “Add to existing results” bortishecked,

the current peak results table will be replaced by this search.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.
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User Specified
This method, using the parameters in Figure 115, calculates the peak centroid for each
displayed in the Search Region, as described in the “User Specified Peak Locate” section
of the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

u_ Peak Locate User Specified ROl Setup E

" Search Region

Start channel: I'I Stop channel: |85535

& |lse MCA View

™ Use ROI File: | SEEEE. |
Tal g I 1.00
FIEISNES ke [ &dd to existing results

¥ Energy 1 FudHM

[~ Generate Report

ok I Cancel | Help | Execute |
Figure 115 The User Specified Peak Locate
Setup
Use MCA View
Select this button to perform the Peak Locate using the ROIs displayed in the spectral
display.
Use ROI File

Select this button to use an ROI file for Peak Locate. Enter the name of the file in the Use
ROI File text box or click oiselectand choose a file from the file open dialog box.

Add to Existing Results and Tolerance

If the Add to existing resultsbox is checked, each found peak will be compared with
peaks listed in the peak results table. A found peak that is closer to an existing peak than
the specifiedlolerancevalue (either fixed Energy or variable FWHM) is assumed to be

the listed peak and will be discarded. A found peak that is farther away from an existing
peak than the specified tolerance is considered to be a separate peak and will be merged
with the existing peak results table. If the “Add to existing results” bortishecked,

the current peak results table will be replaced by this search.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
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defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Library Locate (Gamma-M)

The Gamma-M Library Peak Locate setup screen is shown in Figure 116. The analysis
will include the library energies included within the Search Region or that are equal to ei
ther region limit. The current energy calibration will be used to determine whether a li
brary peak falls within the Search Region.

!_Eamma—h'l Library Peak Locate Setup E2

" Search Fegion

Start Channel: |-| Stop Channel: qugs

Huclide Library: | C:AGENIEZKACAMFILE S\STOLIB NLB Select... |

¥ Gain Shift Corection

M Inchude Unknown Search

Energy Talerance: I 1.50 FiaHM [~ Generate Report

Cancel I More. | Help | E;ecutel

Figure 116 The Gamma-M Library Locate Setup

Nuclide Library

The name of the library in the current datasource will be shown in the Nuclide Library
text box. To select another library, click 8elect then choose a library file from the file
open dialog box.

Include Unknown Search

Peaks found by the Unknown Search algorithm that are farther away from existing library
locations than the Energy Tolerance are treated as separate peaks. Peaks that are closer to
the existing library locations than the Energy Tolerance are assumed to be the library

peaks already assigned. The Library Locate will be followed by the Unknown Locate,

which is governed by the Search Region.

The Energy Tolerance value, which is accessible only if the Include Unknown Search
box is checked, specifies the Energy Tolerance as a full width at half maximum (FWHM)
multiplier. This determines whether a peak found during the Unknown Locate is one of
the peaks already assigned during the Library Locate.

143



144

Gamma Acquisition and Analysis

Gain Shift Correction

Gain Shift Correction is a technique for moving the peaks so that their centroids-are cor
rectly placed. It is normally enabled (checked) because Nal peaks, in particular, tend to
shift from their original calibrated positions as a function of temperature.

More Peak Locate Parameters

Selecting théMore button brings up the screen in Figure 117, which lets you set several
other parameters affecting Gamma-M Library Peak Locate. The description of each pa
rameter lists the default value for both Ge and Nal detectors.

u_ Gamma-M Library Peak Locate Setup |
Search Region
’7 Start Channel: |1 Stop Channel: |1 024
Nuclide Library: - |CAGENIE 2KACAMFILES S TDLIB.MLE Select.. |

[ Gain Shift Comection

V' Include Unknown Search

Energy Tolerance: I 1.50 FradHb [~ Generate Feport

Cancel | M ore.. I Help | Executel

Figure 117 The Peak Locate "More" Setup Showing Ge
Detector Defaults

Window Settings

Area specifies the FWHM multiplier which establishes the left and right ROI limits
around the peaks for a fit to determine whether the peak is present in the spectrum.
Default: 2.5 for Ge; 1 for Nal.

Interference specifies the FWHM multiplier which establishes the limit beyond
which two adjacent peaks are no longer considered to interfere with each other
when determining whether a peak is present. Default: 3 for Ge; 1.5 for Nal.

Overlap specifies the FWHM multiplier which establishes the limit below which
two adjacent peaks are considered as one; that is, one of the two peaks is deleted.
Default: 0.3 for both Ge and Nal.
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Reject Factors

Variance specifies the peak height variance rejection factor. Only peaks whose
height is larger than this factor times the uncertainty of the height (at 1 sigma) will
be accepted as valid peaks. Default: O for Ge; 1 for Nal.

Background specifies the peak rejection factor based on the height of the
background. Only peaks whose square of the height is larger than this factor times
the height of the background will be accepted as valid peaks. Default: O for Ge; 1
for Nal.

Number of Background Termsdefines whether the fits are to be made with an
added constant or linear continuum. 0 means that no additional continuum term will
be used, 1 means that only a constant continuum will be used, and 2 means that a
linear continuum will be used. Default: 2 for both Ge and Nal.

Gain Correction

The Gain Shift Correction check box on the Gamma-M Library Peak Locate Setup
screen must be checked for these parameters to be used in the calculations.

Maximum Number of Gain Passess used to specify the maximum number of
iterations allowed for peak fitting with automatic gain correction. Default: 10 for
both.

Reject Gain Factorspecifies the convergence criterion. When consecutive
iterations produce a change in the chi-square less than this value, convergence has
been achieved. Default: 0.0001 for Ge; 0.005 for Nal.

Reject MDA

Sigmaspecifies the multiplier of the MDA equation used to accept or reject a
library peak in the spectrum. Default: 2.5 for both Ge and Nal.

Constantspecifies the constant term of the MDA equation used to accept or reject a
library peak in the spectrum. Default: 3 for both Ge and Nal.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.
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Library Locate (Simple)

The Simple Library Peak Locate setup screen is shown in Figure 118. The analysis will
include the library energies included within the Search Region or that are equal to either
region limit. The current energy calibration will be used to determine whether a library
peak falls within the Search Region.

“_Simple Library Peak Locate Setup
Search Fegion
’7 Start channel: |1 Stop channel: |4DSB ‘
Muclide Library: |C:\GENIE2K\E.-’-\MFILES\STDLIB.NLB Select... |

Talerance: I 1.00 ket

@ Energy ¢ FuwHM [T Add to existing results

™ Autc-generate ROl

ROl width: +/- 1.00 FaHM
I Check for adjacent peaks

I~ Generate Report

Cancel | Help |
Figure 118 The Simple Library Locate
Setup

Nuclide Library

The name of the library in the current datasource will be shown in the Nuclide Library
text box. To select another library, click 8elect then choose a library file from the file
open dialog box.

Add to Existing Results and Tolerance

If the “Add to existing results” box is checked, peaks outside the specified Tolerance (ei
ther fixed Energy or variable FWHM) of a peak in the datasource’s peak results table will
be added to the table. Peaks within the Tolerance of an existing peak will not be added. If
the “Add to existing results” box isotchecked, the current peak results table will be re
placed by this search.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.
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Auto Generate ROIs

If this option is selected, then the peak locate engine will automatically generate ROIs
based on the FWHM calibration. The user can also specify a multiplier to be applied to
the ROI width. In addition, an option for checking for adjacent peaks can be enabled —
this will flag any peak ROI that may be affected by an adjacent peak.

Peak Area

The peak area phase contains the algorithms to calculate the net peak areas of all peaks
found by the peak locate phase (independent of the peak locate method).

Sum/Non-Linear Least Squares Fit Peak Area

Selecting Sum/Non-Linear LSQ Fit brings up the setup screen shown in Figure 119.

The Peak Area Non-Linear Least Squares Fit algorithm calculates peak areas of
multiplets using the fitting method described in the “Peak Area for Multiplets” section of
the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

n_SimpIe Library Peak Locate Setup x|

Search Region
’7 Start channel: |1 Stop channel: |4DSB ‘
Muclide Library: |C:\GENIE2K\C.~’-\MFILES\STDLIB.NLB Select... |

Talerance: I 1.00 kel

@ Energy ¢ FuwHM [~ Add to existing results

r Auto-generate ROl

ROl width: +/- 1.00 PudHR
[T Check for adiacent peaks [~ Gererate Feport
Cancel | Help |
Figure 119 The Sum/Non-Linear LSQ Fit
Setup

It normally calculates the peak areas of single peaks using a summation method (de
scribed in the “Peak Area for Single Peaks” section of the “Algorithms” chapter), but you
can choose the peak fitting method instead.

This method also automatically determines the region-of-interest () around each peak
found by the peak locate method in use. Peaks that are close to each other are automati
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cally grouped into multiplet ROls and analyzed as multiplets. The method of determining
the ROls is described in more detail in the “Determination of Peak Region Limits” sec
tion of the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

If the peak locate results already contain ROI definitions, such as after a User Specified
Peak Locate, these ROIs will be used without changes. No multiplet analysis wilt be per
formed. If the peak locate results do not contain ROI definitions (that is, they include
peak centroids only) the ROI limits will be calculated automatically.

Peak Area Region

You can limit the region to be searched by specifing the Start and Stop channels.

Continuum

Selecting the Channels button fixes the number of continuum channels added to each
ROI throughout the spectrum at the value entered in the text box. For most spectra, espe
cially those acquired with a sodium iodide detector, it's usually better to select the

FWHM button so that the continuum channels are added as a function of each peak’s
FWHM. The channels/FWHM parameter and its value can also be specified in “Contin-
uum” in Calibrate | Setupon page 93). If you have two peaks that are close together, re-
ducing the number of continuum channels may give better results. If you have poor peak
statistics and there are no other peaks nearby, increasing the number of continuum chan-
nels establishes the continuum more accurately but makes it more likely that close lying
peaks will be considered as a multiplet instead of as a singlet.

Continuum Function

You can establish the continuum of a spectrum by selecting either a Linear function or a
Step function. The Linear function is adequate when the spectrum’s continuum is rela-
tively flat. It is a simple, straightforward equation that estimates the continuum under the
peaks as a trapezoid. The Step function should be chosen if there are any regions in the
spectrum where the continuum is significantly higher on the left side of a peak region
than on the right side; this function automatically reduces to a flat line if the continuum is
flat. None is normally not used with Gamma spectra; it is typically used only with Alpha
spectra. This parameter can also be specified in “Continuu@alibrate | Setupon

page 93.

95% Critical Level Test

If the 95% Critical Level test is enabled, the net peak area of a singlet is examined to see
if it exceeds the 95% Critical Level value as described in the “Critical Level Testing”
section of the “Algorithms” chapter in tli&enie 2000 Customization Tools Manual

Peaks that do not pass this test will be deleted from the peak results table. If the Critical
Level test is not enabled, all peak areas are accepted regardless of their size, even nega
tive areas.
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Fixed Parameters

Selecting the Fixed FWHM Parameter or Fixed Tail Parameter check box causes the cho
sen parameter(s) to be used for all multiplet peaks instead of allowing the value to vary
for best fit. If either or both of these check boxes is not checked, the specified parameter
will be allowed to vary.

Fit Singlets

Normally, the Peak Area routine fits only multiplet peaks, but if you check the Fit
Singlets check box, singlets will also be fitted, rather than calculated using the summa
tion method.

Display ROls

If the “Display ROIs” check box is checked, the ROIs resulting from the analysis will be
copied to the Display ROIs block in the datasource.

The ROI color conventions are:
Color 1: Singlet peaks
Color 2: Multiplet peaks
Color 3: Not used
Color 4: Not used

Reject Zero Area Peaks

If the “Reject zero area peaks” check box is checked, any peaks with negative or zero
peak areas will be deleted from the peak results table.

Residual Search

When the Perform Search checkbox is selected, the algorithm will examine the current
datasource’s ROIs for “hidden” components in a peak region, those that would otherwise
not be found by the Peak Locate algorithm. A new peak will be added at the highest re
sidual which is separated from the nearest established peak by at least the speciied Mini
mum Separation (in FWHM) and the limits for that ROl will be re-established. This
process will be repeated until there are no more peaks to be added. In most situations, the
residual search works best when the Fixed FWHM, Fixed Tail and Fit Singlets check
boxes are selected.

ROI Limits Determination

The Sum/Non-Linear LSQ peak area calculations rely on these three parameters in deter
mining whether multiplets are to be included in an ROI. Peaks that are no farther apart
than the Maximum Number of FWHMs Between Peaks are seen as part of a multiplet
and will be included in the ROI.

The calculation of the left and right ROI boundaries is influenced by the Maximum Num
ber of FHWMs for Left (Right) Limit values. The ROI will not be extended beyond these
limits even if the data has not leveled out.
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Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Library (Gamma-M)

The Gamma-M Library Peak Area algorithms include steps for defining the background
continuum using the erosion technique, as well as calculating the peak areas and their un
certainties. The Gamma-M Library Peak Area setup screen is shown in Figure 120.

n_Eamma-H Library Peak Area Setup Ed

" Pealk Area Fegion

Start Charinel |1 Stop Channet: IEEEEE

¥ Gain Shift Corection

[ Dizplay BOls [T Generate Fepart

k. I Cancel bare.. Help | Egecutel

Figure 120 The Gamma-M Library Peak Area Setup

Peak Area Region

The analysis will include the energies included within the Peak Area Region or that are
equal to either limit. The current peak locate table will be used to determine whether a
peak falls within the specified Region.

Gain Shift Correction

Gain Shift Correction is a technique for moving the peaks so that their centroids-are cor
rectly placed. It is normally enabled (checked) because Nal peaks, in particular, tend to
shift from their original calibrated positions as a function of temperature.

Display ROls
If the “Display ROIs” check box is checked, the ROIs resulting from the analysis will be
copied to the Display ROIs block in the datasource.
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The ROI color conventions are:
Color 1: Non-interfered library peaks.
Color 2: Non-interfered unknown peaks.
Color 3: Interfered library peaks.
Color 4: Interfered unknown peaks.

More Peak Area Parameters

Selecting théMore button brings up the screen in Figure 121, which lets you set several
other parameters affecting Library Peak Area. The description of each parameter lists the
default value for both Ge and Nal detectors.

u_l'-'lure Gamma-M Peak Area Setup E
YWindow Settings — Reject Factors
Area; 3 Wanance: 1]
Interference: 4 Background: i]
Owverlap: 0.3 Hbr. Blkagnd Terms: |2
Gain Comrection — Reject MDA
Max Mbr. Gain Pazzes: 10 Sigma: 25
Reject Gain Factar: 0.0001 Constant: 3
k. I Cancel | Help |

Figure 121 The Peak Area "More" Setup Showing Ge Detector
Defaults

Window Settings

Area specifies the FWHM multiplier to establish the left and right ROI limit around
the peaks for a fit to calculate the peak area. Default: 3 for Ge; 1.5 for Nal.

Interference specifies the FWHM multiplier to establish the limit beyond which
two adjacent peaks are no longer considered to interfere with each other for the
purpose of determining their areas. Default: 4 for Ge; 2.5 for Nal.

Overlap specifies the FWHM multiplier to establish the limit below which two
adjacent peaks are considered as one; that is, one of the two peaks is deleted.
Default: 0.3 for both Ge and Nal.
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Reject Factors

Variance specifies the area variance rejection factor. Only peaks whose area is
larger than this factor times the uncertainty of the area (at 1 sigma) will be accepted
as valid peaks. Default: O for Ge; 1 for Nal.

Background specifies the peak rejection factor based on the area of the
background. Only peaks whose square of the area is larger than this factor times the
area of the background will be accepted as valid peaks. Default: O for Ge; 1 for Nal.

Number of Background Termsdefines whether the fits are to be made with an
added constant or linear continuum. 0 means that no additional continuum term will
be used. 1 means that only a constant continuum will be used, and 2 means that a
linear continuum will be used. Default: 2 for both Ge and Nal.

Gain Correction

The Gain Shift Correction check box on the Gamma-M Library Peak Area Setup
screen must be checked for these parameters to be used in the calculations.

Maximum Number of Gain Passespecifies the maximum number of iterations
allowed for the fits with the automatic gain correction. Default: 10 for both Ge and
Nal.

Reject Gain Factorspecifies the convergence criterion. When consecutive
iterations produce a change in the chi-square less than this value, a convergence has
been achieved. Default: 0.0001 for Ge; 0.005 for Nal.

Reject MDA

Sigmaspecifies the multiplier of the MDA equation used to accept or reject a peak
area in the spectrum. Default: 2.5 for both Ge and Nal.

Constantspecifies the constant term of the MDA equation used to accept or reject a
peak area in the spectrum. Default: 3 for both Ge and Nal.

Area Correction

The area correction phase contains algorithms to correct the net peak areas before further
calculations are made. You can choose either Background Subtract or Reference Peak
Correction with or without Background Subtract.

Standard Background Subtract

The Standard Background Subtract algorithm (Figure 122) allows you to subtract back
ground peak areas from matching peak areas in the current datasource as described in the
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n_Setup for Standard Bkg. Subtract |
Blag. File: | Select... |

[ 95% Critical level test

Talerance: 110 kehs
[T Generate Beport
{* Energy Pu/HM

] I Cancel | Help | Execute |

Figure 122 The Standard Background Subtract Setup

“Subtraction of Peak Environmental Background” section of the “Algorithms” chapter in
the Genie 2000 Customization Tools Manual

Background File

Type in the fully specified name of a backgrour@NF) file to be used in the subtrac-
tion or click onSelect then choose a file from the file open dialog box.

Note: Do not enter a file name when using one of Canberra’s automatic applications,
such as PROcount. They use a specific background file. See the application’s
user’'s manual for more specific information.

95% Critical Level Test
The 95% Critical Level test may be enabled or disabled for this phase of the calculations.
If the test is enabled, the net peak area of a singlet after the background subtract must ex
ceed the 95% Critical Level value as described in the “Critical Level Testing” section of
the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

If the Critical Level test is not enabled, all peaks are retained even if their areas are zero
or negative after the background subtract.

Tolerance

Enter a tolerance value (either fixed Energy or variable FWHM) to define how large a
difference can be allowed between a peak in the current datasource and a peak in the
background datasource and still be considered the same peak.

The tolerance value can also be specified from within Calibration Setup (page 93) as
Peak Match Tolerance.
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Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Reference Peak Correction

The Reference Peak Correction algorithm (Figure 123) uses a reference peak of a known
count rate to normalize the areas of all other peaks in the spectrum. The reference source
can be either an electronic pulser or an external stationary source. If both a reference peak
correction and an environmental background subtract are to be applied, the reference
peak correction must always be applied first. Therefore, this algorithm provides both of
these corrections in the proper order as described in the “Reference Peak Correction” sec
tion of the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

n_Setup for Ref. Peak Comection + Bkg. Subtract

— Reference Peak

Ref. Rate: ID cps Fef. Energy: ID ket
Unzertainky: Ig cps

Pk Match Talerance ———— [~ Reference Source
 Stationary & Pulzer
Tolerance: 1.00 keld Rt Date: | |

k=1 A=
O ET TN TS

(¢ Energy T PydHb

— Background Subtract

["|¥es  Eka File: | Select |
[~ Generate Report
QK I Cancel | Help | Ezecute |

Figure 123 The Reference Peak Correction Setup

Reference Peak

The Reference Rate in counts per second is the emission rate of the reference source at
the reference energy. The Reference Energy is the energy of the reference peak. Enter the
Uncertainty of the reference peak in counts per second.

Peak Match Tolerance

Enter the Peak Match Tolerance value either in energy or in FWHM units to define how
large a difference to allow between a peak in the current spectrum and a peak in-the back
ground spectrum and still be considered the same peak.
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Reference Source

You can choose either a Stationary reference source or a Pulser. For a stationary source,
the Reference Date is the date and time at which the source was measured.

Enter the Half Life of the nuclide which caused the reference peak. and choose the
half-life’s time units:Y ears, Days,Hours,Minutes orSeconds.

Background Subtract

Select therescheckbox to perform background subtraction. For the location of the back
ground datasource, enter a fully specified pathname in the Bkg. File text box. If you like,
press th&electbutton to look for a .CNF background file to load.

Efficiency Correction

The efficiency correction phase contains the algorithms to calculate the efficiency values
for each of the peaks with calculated net areas. You can select one of four modes from
the drop down list: Dual, Linear, Empirical or Interpolated (Figure 124).

u_ Efficiency Correction Setup

Efficiency Calib. Type: I Drual j

.......................................

Ok Cancel | Help | Exzecute |

Figure 124 The Efficiency Correction Setup

Dual

Dual efficiency correction calculates the efficiency at each peak energy using the Dual
efficiency curve as described in the “Efficiency Correction Using the Dual Curve” sec
tion of the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

Linear

Linear efficiency correction calculates the efficiency at each peak energy using the Linear
efficiency curve as described in the “Efficiency Correction Using the Linear Curve” sec
tion of the “Algorithms” chapter in th&enie 2000 Customization Tools Manual
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Empirical
Empirical efficiency correction calculates the efficiency at each peak energy using the
Empirical efficiency curve as described in the “Efficiency Correction Using the Empiri

cal Curve” section of the “Algorithms” chapter in tBenie 2000 Customization Tools
Manual

Interpolated

Interpolated efficiency correction calculates the efficiency using a straight-line interpola
tion (in the In-In domain) between the two points on either side of the requested energy.
If the energy is outside the range of calibration points, the nearest point is used.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Nuclide Identification

The nuclide identification step contains the algorithms to perform the nuclide identifica-
tion and activity calculations.

Note that the MDA Confidence Factor is used both here and in the Detection Limits algo-
rithm (page 161). If the Confidence Factor is changed here, the Detection Limits calcula-
tions are affected too, unless the factor is changed bg&reperforming the MDA
calculation.

Tentative NID

The Tentative Nuclide Identification (NID) algorithm (Figure 125) will generate a-tenta
tive nuclide identification. The algorithm looks at each of the peaks established by the
Peak Area step of the analysis, and attempts to find a match in the specified nuclide li
brary. It uses the specified tolerance to perform the search; all nuclides that satisfy that
tolerance are recorded for reporting. The nearest match will be reported first, followed by
any ‘more distant’ matches in order.

NID Library

This selection specifies the file whose nuclide library information is to be searched for
each of the peaks. You can use $ladectbutton to browse for nuclide libraries.

Tolerance

This is used to specify what value is to be used to decide if an energy line in the-given li
brary matches the peak being searched for. The tolerance can be a fixed energy (in keV),
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u.Tentalive NID Analysis Setup E

Talerance: 1.00 ket

MID Librany: |

QK I Cancell Help |

Select |
[T Generate Pepaort

Execute |

Figure 125 The Tentative NID Analysis Setup

or variable. If you choose variable (FWHM) the tolerance becomes the number entered
multiplied by FWHM calculated at the energy of the peak.

Generate Report

If checked, a report will automatically be generated and displayed in the report window
after the analysis has executed. The name of the report template file, and the name of sec-
tion to be used, are defined in the Analysis Engine File.

NID

If the current spectrum already includes peak area and efficiency correction results, the
Nuclide Identification (NID) algorithm (Figure 126) identifies the spectrum’s nuclides, as
described in the “Basic Calculations” section of the “Algorithms” chapter iG#rae

2000 Customization Tools Manual

u_NucIide Identification [NID] Setup [ x|
MID rangs
’7 Start channel: |1 Stop channel: |55535 ‘
NID library: Ic:\ganiepc\camfiles\sTDL\B MLE Select... |
[~ Perform MDA Test
™ Irhibit Acquisition-Time Decay Comection
. MID Confidence
Tolerance: 1.00 ket threshold: 0.30
&~ « i
Energy FusHM FﬂDA Confidencs s o
actar:
I~ Generate Report
QK I Cancel | Help | Execute

Figure 126 The NID Setup
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NID Range

The identification is limited to the specifed NID Range; only peaks within those limits
will be considered for identification. Note that though the stop channel initially defaults
to a large value, the algorithm will only search to the spectrum’s highest channel.

NID Library

Type in the fully specified name of a librarN(B) file to be used in the identification or
click on Select then choose a file from the file open dialog box.

Perform MDA Test

The Perform MDA Test is most useful in cases where a nuclide has many peaks with
small branching ratios that would result in peaks that are below the MDA level, such as
in most low activity samples. Enabling this function will ignore small peaks when calcu
lating the identification confidence so that expected peaks below the MDA will hot pe
nalize the confidence test results.

Inhibit Acquisition-Time Decay Correction

If this option is enabled, decay correction will not be performed during the count time.
Decay correction will still be performed for wait time (the time between sample time and
the start of the count) and for build up time (the time the sample is building up on a fil-
ter), if any.

Tolerance Value

You must set the tolerance value in either energy or FWHM units (this value can also be
specified as Eff & Match Tolerance @alibration | Setup on page 93).

NID Confidence Threshold

The NID Confidence Threshold is used to accept or reject peaks for identification; this
parameter’s range is 0 (low) to 1 (high).

MDA Confidence Factor

In the standard NID, the MDA Confidence Factor is used as the designated MDA confi
dence during the MDA test only if Perform MDA Test is enabled.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.
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NID with Interference Correction

If the current spectrum already includes peak area and efficiency correction results; the Nu
clide Identification with Interference Correction algorithm (Figure 127) identifies the spec
trum’s nuclides and automatically performs an interference correction and weighted mean
calculation on them, as described in the “Basic Calculations” and “Activity Corrections”
sections of Appendix BAlgorithms in theGenie 2000 Customization Tools Manual

-_NID plus Interference Comection Setup [ x|
MID rang
’V Start channel: |1 Stop channel: 4095 ‘

MID library: IE:\GENIEZK\D&MFILES\STDL\B.NLB Select...
™ Perfom MDA Test ™ Inhibit Acq-Time Decay Cormection
Tolerance: I ket HID Confidence
1.00 threshald: 030
@ Energy  © FwHM MDA Confidence 500 %
factor -

;- Cascade comection

Coincidence
et IE.\GENIEZK\mMFILES\cm_I\h.ch Select |

Geomety X
Covpraeit IE.\GENIE2K\\socs\dala\5EDMETF\Y\LabDratDw Select... |
™ Perform cascade corection
¥ Generate Repart
Cancel Help |

Figure 127 The NID/Interference
Correction Setup

MDA Confidence Factor

The MDA Confidence factor for NID with Interference Correction is the same that used
for standard NID, except that there is an added function. This factor governs the allowed
uncertainty of the activity results, which must exceed its own uncertainty times a factor
related to the MDA Confidence Factor. The smaller the MDA Confidence Factor, the
larger the multiplier. Note that this factor is applied only if the 95% Critical Level test,
which is set in either the Sum Non/Linear LSQ Fit Peak Area screen (page 147) or the
Standard Background Subtract screen (page 152), is enabled.

Cascade Correction

The Cascade Correction feature lets you correct nuclide activities for losses or gains due
to the cascade summing effect of gamma rays. The Cascade Correction can be en
abled/disabled in theID with Interference Correction dialog.

For information on setting up and using Cascade Correction, please refer Chapter 8,
Using Cascade Correctioon page 204.

For cascade correction to work, the gamma ray spectrum must include a valid
peak-to-total calibration and a valid efficiency calibration that is free from cascade sum
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ming effects. Refer to Appendix Eorrecting an Efficiency Calibration for Cascade
Summingon page 341 for details on correcting an empirical efficiency calibration.

Other components that are necessary for running the cascade correctiorCaiadhe
dence library and aGeometry file that contains the source-detector geometry inferma
tion for the given measurement.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in theAEF file as the Report Template Name and Section Name associated with
this phase.

Parent-Daughter Correction

160

The Parent-Daughter Correction algorithm loops through the identified nuclides in the
datasource, searching for nuclides in parent-daughter pairs. It performs corrections to the
activities of the daughter nuclides (where appropriate) to account for possible feeding
from a parent nuclide. The algorithm only treats parent-daughter pairs. It does not handle
multiple generation (e.g. parent-daughter-granddaughter) nuclide chains.

Note that it is necessary to execute the "NID plus Interference Correction" analysis step
on the datasource prior to running this algorithm. The NID plus Interference Correction
step calculates the activity of each identified nuclide at the Sample Time by treating it as
a standalone decay. That is, it does not account for parental feeding.

The definition of the parent or daughter for a given nuclide is established in the nuclide
library (NLB) file used in the NID plus Interference Correction step. These definitions are
editable in the Nuclide Library Editor (see “The Optional Nuclide Data” on page 177).
Note that while defining a parent-daughter relationship you must specify the Decay Ratio
(the fractional probability for the parent to decay into the daughter) and the Error in the
Decay Ratio while editing theéaughtemuclide.

The Parent-Daughter Correction algorithm first examines each nuclide as a potential
daughter. If the nuclide has a parent defined in the nuclide library and the parent was
found in the datasource, the nuclide's activity at the Sample Time is corrected for feeding
from the parent.

The algorithm then makes a second pass through the list of identified nuclides, this time
examining each as a potential parent. If the nuclide has a daughter defined in the nuclide
library but the daughter wamtfound in the datasource, an activity record is created for
the daughter and its activity is calculated (assuming O for the uncorrected activity) and
stored.
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The mathematical expressions used for the corrected activities and their uncertainties are
given in the “Parent-Daughter Correction” section of Appendi&lBorithms in the
Genie 2000 Customization Tools Manual

Generate Report

If the Generate Reportcheckbox is checked, a report will automatically be generated

and displayed in the report window after the analysis has executed. In this report, if a nu
clide's activity has been corrected by the Parent-Daughter Correction algorithm, it is
flagged with a special symbol in the left-hand margin. The name of the report template
file, and the name of section to be used, are defined in the Analysis Engine File entry for
this algorithm.

Detection Limits

The Detection Limits step contains the algorithms to perform MDA or KTA MDA (used
for German regulatory compliance) and LLD calculations. If applied to a spectrum col
lected with a blank sample or in an empty shield, the Detection Limits calculation is
equivalent to an LLD calculation.

The MDA algorithm (Figure 128) calculates the MDA values for all the nuclides as de-
scribed in the “MDA Calculations” section of AppendixAgorithms in theGenie 2000
Customization Tools Manual

Confidence Factor: 500 b4

[ ‘Pertarm wariable BO| widths:
B [ it 200 Fea kA

[ Usze variable MDA constants:

Aol [Carstarnt: I 271
fefaltilier: I 4 ER

[T Gererate Report

(] I Cancel | Help | Execute |

Figure 128 Detection Limit Setup
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Note: When a Cascade Correction is applied to the data before the MDA step, the
MDA algorithm will take the cascade corrected results into account.

Confidence Factor

The MDA Setup screen lets you select the MDA Confidence Factor, which can be set to
any value between 0.1% (high) and 40% (low) for calculating detection limit values. For
instance, to use the NRC 95% confidence factor, you would enter 5.00% here.

Note that the Confidence Factor is used both here and for the Nuclide Identification algo
rithms described in the “Basic Calculations” section of the “Algorithms” chapter in the
Genie 2000 Customization Tools Manual

If the Confidence Factor is changed here, the NID calculations are affected too, unless the
factor is changed again in the NID Setup sciheeforeperforming the NID calculation.

Perform Variable ROl Width

Selecting this checkbox extends the MDA ROI to the left and right of the expected loca-
tion of the energy line by the number of expected FWHMs entered in the ROI Width text
box. If not selected, 4.0 FWHM will be used for Currie MDA calculations or 1.25

FWHM for KTA MDA calculations.

ROI Width

This parameter establishes the width of the ROI as plus and minus the specified number
of FWHMs from the expected location of an unidentified peak. The minimum setting is
0.8 FWHM.

Use Variable MDA Constants

Selecting this allows the user to specify the values for the Add Constant and the Multi
plier used in the MDA calculations, as described in the “Currie MDA” section or the
“KTA MDA” section the “Algorithms” chapter in th&enie 2000 Customization Tools
Manual

If the checkbox is not selected, the “normal” equation p£Ik? + 2L is used. At the
typical 95% confidence level the “normal” equation is equivalent to specifying 2.71 for
the Add Constant and 3.29 for the Multiplier.

Add Constant

This parameter specifies the Add Constant used in the MDA calculation if the “Use Vari
able MDA Constants” option has been checked.

Multiplier

This parameter specifies the Multiplier used in the MDA calculation if the “Use Variable
MDA Constants” option has been checked.
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Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is

defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Post NID Processing

The Post Processing algorithm will perform Action Level calculations on identified and
unidentified nuclides, as described in the “Post-NID Processing Algorithms” section of
the “Algorithms” chapter in th&enie 2000 Customization Tools Manual

In addition, it will total the number of identified nuclides and unidentified peaks. The
Post NID Processing setup parameters are shown in Figure 129.

u_ﬁu::tiun Level Calculation Setup |
Sum Action Level 1——————— Sum Achion Level 2

Alarm Level 1: IEI Alarm Level 1: IEI
Alarm Level 2: IEI Alarm Level 2: IEI

[T Use MDa values

™ Use upper level values [~ Generate Report

(] 8 I Cancel | Help | Egecutel

Figure 129 The Post NID Processing Setup

Sum Action Level 1
Specifies Alarm Limits 1 and 2 for the sum of Action Level 1 values for all nuclides.

Sum Action Level 2
Specifies Alarm Limits 1 and 2 for the sum of Action Level 2 values for all nuclides.

Use MDA Values

When this checkbox is selected, the action level calculation will include MDA values for
those nuclides that were not identified, and therefore had no activity values calculated. If
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not selected, the action level calculations will not include those nuclides for which no ac
tivity was found.

Use Upper Level Values
When this checkbox is selected, the activity plus its error or the MDA value plus its error
will be used as the upper bound value for the action level calculation. If not seleeted, ac
tion level calculations will simply use activity or MDA values.

Generate Report

If the Generate Reportbox is checked, a predefined report will be generated when this
phase is executed and will be displayed in the application’s report window. The report is
defined in the AEF file as the Report Template Name and Section Name associated with
this phase.

Reporting
The reporting phase contains the routines to output analysis results as well as any other
information contained in the datasource. The Genie 2000 Report System is covered in de-
tail in the “Report Module and Template Files” chapter ofGleaie 2000 Customization
Tools Manual

Template Name and Section Name
To output the analysis results, choose both a Template Name and a Section Name within
that file, as shown in Figure 130 (note that a section named <all> is available if you want
to use the entire template file).

u_Slandald Report Setup

Template Mame: I.ﬁ.lpha.tpl j

Directan: D:MGEMIEZKACTLFILESS

Section Mame: ICaliblation j

Error rultiplier: I'I .0ooaao
Statton—————————— Output ko
r Page One
[ Wew Page ¥ Sereen
¥ Mew File [~ Prinker

Activity Units: uCi Multiplier: |1
Ok I Cancel | Help | Execute |

Figure 130 The Standard Report Setup
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Error Multiplier

Though uncertainty values are always calculated and stored at 1 sigma, errors €an be re
ported at a different sigma level by entering a specific Error Multiplier here. For instance,
if you'd like errors to be reported at 3 sigma, type in 3 as the Error Multiplier.

Start On
You should check one of the boxes in the “Start on” section:

» Page Onemeans that the first page of the next report section will be numbered as
one.

* New pagemeans that the new results will be appended to existing results and start
on a new page.

* New file means that any previous report file (spectrum file name with an extension
of .RPT) will be overwritten; if this box imot checked, the data will be appended
to the existing file.

Output To

The report is always written to a disk file (the default path is
C:\GENIE2K\REPFILES\name.RPT, where name is the name of the datasource being
reported on). In addition, the “Output to” box lets you also send the file to the Screen or
to a Printer, or to both.

Activity Units and Multiplier

Activity Units is normallyuCi; if you want to use another unit for reporting nuclide ac-
tivities, enter that unit here. Since the activities are stored in microcuries, you'll have to
enter a factor to convert microcuries to your units (if you want to use Bq, for instance, en
ter 37000 here).

Edit Menu

TheEdit Menu allows you to enter and edit Sample Information, define and edit-Analy
sis Sequences.

Sample Info

Sample infopresents you with a dialog screen (Figure 131) for entering sample informa
tion for the current datasource. This is the same dialog you'll see if you select the
Edit | Sample Info menu item in the spectral display application.
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n_ Edit Sample Information [ ]
Sanple Title: [RENIE-2000 Spectrum No. | Sample D:  [uBs Sid
Collector Mame: I Tepe: IF'oint Source
Sample MBS Standard Source Buantity: I 1

Drescription: U .
ncertainty: ID
Urits: Iunit
Buildup T ppe Sgrgopll-:ew |@25 cm
& Mone " Deposition © |radiation :
) Random
Begin Date: | at | Errar (%) ID
Syat i
Sample Date: [armtme | &t [Go0004M Enorizy |0
ok | cancel | Hep | LosdCal.. |

Figure 131 Editing Sample Information

The Text Fields

The text fields allow you to enter descriptive data for your sample. You can enter up to

64 characters in the Sample Title field and all four of the Sample Description fields. You
can enter up to 16 characters in the Sample ID, Type, and Sample Geometry fields and up
to 24 characters in the Collector Name field.

This dialog also asks for the sample Quantity, its Uncertainty and its Units, and the
user-defined percent Random Error and percent Systematic Error, all of which are used in
calculating the uncertainty for the nuclide line activity, as described in the “Basic Calcu-
lations” section of the “Algorithms” chapter in tenie 2000 Customization Tools Man-

ual.

Buildup Type
SelectingNonewill allow entry of the Sample Date and time; that is, the time you col
lected the sample. The Begin Date is not available for this Type.

SelectingDepositionor Irradiation lets you enter the Begin Date and time and End Date
and time for your sample’s deposition or irradiation time.

Load Cal

TheLoad Cal button lets you load a calibration fil&CAL) into the datasource. You

have the option of loading the source’s Energy/Shape calibration, Efficiency calibration,
or both. Thdnfo button displays a dialog box which shows descriptive information for
the currently selected file, if any is available.
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More

TheMore button lets you define or customize a dialog which allows editing of additional
sample information parameters. The content/format of this dialog screen is defined via a
.FDS file namedGAAINFO.FDS (this must be in the directory defined by the environ
ment variablEEXEFILES). Only CAM sample class parameters are supported by this
mechanism. If the require&DS file is not present in the required directory, the More
button will not be shown on the Edit Sample Information dialog screen.

Note: If a.FDS file is defined that contains sample parameters already present on the
main edit sample information dialog, any value entries for those duplicate pa
rameters will be overridden by values entered in the main dialog screen.

Analysis Sequence

The Analysis sequenceommand allows you to create or edit analysis sequences that
you can use to automatically analyze your spectra (Figure 132).

u_ Edit Analysis Sequence

Step Selection: —Edit Stepz

Current Steps:

Peak Area Insert Step |

Area Comection

- . [HElErE St

Efficiency Corection Sleiether |
Wuclide Identifization
Detection Limits .

Fost NID Processing SelEst Aot |

Reporting = St Elaerithn.. |

w

‘ , 1 of
N

Ok I Cancel | Help | Load... | Stare,. | Execute |

Figure 132 A Typical Edit Analysis Sequence Dialog

Inserting a Step

To add a step to the sequence, highlight a step in the Step Selection list box, then click on
thelnsert Stepbutton. The step will be added to the Current Steps list.

Deleting a Step

To remove a step from the sequence, highlight the step in the Current Steps list that you
want to remove, then click on tielete Stepbutton.
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Selecting an Algorithm

To choose an algorithm for the current step, presSdiect Algorithm button. For iR

stance, if you had inserted and highlighted the Peak Locate phase step, pressing the Select
Algorithm button would bring up a window similar to Figure 133, which shows the Peak
Locate phase’s algorithms. To associate one of the algorithms with the phase, highlight

the algorithm then pre€3K to save the association.

n_ Peak Locate E3

&lgorithrmz:

! Uridentified 2nd Dhff,
User Specified |
| ibram (13 arnema-ka 1 [ =

k
TI Cancel | Help |

Figure 133 Selecting an Algorithm

Note that the Peak Locate and Peak Area algorithms’ Start Channel and Stop Channel pa
rameters and all Report algorithm parameters can be specified differently each time one
of those algorithms occurs in a sequence (the Report algorithm’s “Standard” step has an
asterisk beside it to indicate this). All other algorithms, steps and paracsetactbe

specified independently. This means that each time one of those is used in a sequence, a
common set of parameters will be used.

Setting the Algorithm’s Parameters
After you have associated an algorithm with the phase, preSethp Algorithm button
and verify or change the algorithm’s parameters. The setup screens and parameter
choices for each of the analysis phases are described in detail in “Analyze Meru”, start
ing on page 137.

Loading a Sequence File
Load (Figure 134) allows you to load either the steps from the last executed analysis se
guence file, shown in the File Name box, or the sequence of steps fr@urtkat
datasource. Either of these functions will populate the Current Steps list box with the se
guence’s steps and will load their associated setup parameters.
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n_ Load Analyziz Sequence E3 |

File narme: | | . ASF

Chirectary iz DAGEMIEZEACTLFILESY

=1 b
Erergy Calibration Report
HID Analyzsiz w/Report ta a file

Feak Analyziz w/Report
NI Analoziz wdBennt [ _ILI
*

k. I Cancel | [EurErt | Help |

Figure 134 Loading the Sequence

Any other sequence file can be edited with the Analysis Sequence Editor, which is de-
scribed in detail in the “Using the Analysis Sequence File Editor” chapter (Behie
2000 Operations Manual

Storing a Defined Sequence

Store allows you to save an analysis sequence as a file on disk. These files will appear in
both the Analyze menu (page 137) and the Load screen’s sequence descriptions.

Execute

The Executebutton executes the currently defined analysis sequence, which is the se
guence of steps listed in the Current Steps list box.

Options Menu

TheOptions Menu lets you Change the Operator’'s Name, perform Strip and Smooth,
and work with the Report Window.

Change Operator Name

SelectingChange Operator Nameets you enter or edit an operator name. This name
will be stored in all currently opened datasources whenever various phases of analysis
and calibration are performed.
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Interactive NID

The Interactive Nuclide Indentification (NID) option (Figure 135) brings up a modeless
dialog, allowing you to see a graphical connection between the location of the spectrum
cursor and the nuclides in a library.

n_ Interactive NID

Library: D:NGEMIEZKACAMFILESKSTOLIB.MLE

1.6% 3fm =]

1.1% 3Fm Sort b_',-l:
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BR-24 1237
ER-2C Eld4.
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z
ER-SLH 204.3 14.0% 4.ELh
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4

ER-2EM  151.2 75.3% 4_Ch " Energy
SR-E5 5l4.0 99.3% 654
ER-87 402.6 49_5% 7ém
KR-87 673, 1.9% 7¢m r _Sh_DW
ER-87 f45. 7_3% 7Em confiming

lires

Help | Setup... |

Figure 135 The Interactive NID Dialog

As you may move the cursor in the spectrum window Interactive NID will attempt to find
the closest matching line (within tolerance) in the nuclide library and select that line in
the list box. Alternatively, you may select a line in the list box and this will automatically
move the spectrum cursor (if possible) to that energy.

The nuclide information for the currently selected line will also be displayed Muhe
clide Info status page. If the cursor is within an ROI, an activity will be calculated using
the current efficiency calibration and displayed in that page.

Sort By Nuclide or Energy

The list can be sorted either by nuclide name, or by line energy. Use these radio buttons
to toggle between the two modes.

Show Confirming Lines

If the Confirming Lines box is checked, the energies of any other lines for the selected
nuclide will be marked in the spectrum window.
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Setup...

The Setup button lets you change the Interactive NID preferences. This includes nuclide
library, tolerance, and activity units.

Geometry Composer

This menu entry will be available if the S501 Gamma Analysis, S573 ISOCS or S574
LabSOCS application option is installed. Refer to Chapteishg the Geometry Cem
poser for details.

Strip

The Strip command (Figure 136), lets you choose the Background Datasource, which is
multiplied by the constant entered in the text box, then is subtracted from the Current
Datasource, channel by channel.

Ll i | @ CAMFILES j
|Q] Al 000.enf |Q] Maidemo. cnf |;| Test_spe.cnf
(3] Asmblank. cnf [B] bsstd.enf [3 T 000 et
(3] Bkagdt.cnf [3] Putnon.ent [3] Thblark.cnf
(3] Cal.ent [3] Publark. cnf [3 u1000.cnt

Cermipf.cnf Test_bkg.cnf Ublank. cnf

Mame: If‘ CHF Open I

Type: | " Detector &AM File ‘ Cancel |
™ Open as read-only Help

Source = Source - Background® |1 Info...

Figure 136 The Strip Dialog

The Background Datasource is chosen by clicking on one @atesource Typebut
tons, then selecting.€NF file using theFileslist andDirectories list in the center of
the dialog box.

When you have chosen the Background Datasource and entered the strip factor in the text
box at the top of the window, click @K to start the strip process.
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ChoosingSmooth (Figure 137) lets you smooth the current datasource to decrease or
eliminate random data fluctuations. You can choose one of six weighted-average smooth
ing algorithms, from 3 point to 13 point.

" 7 Point

OF.

Cancel

Wsmoo H|

3 Paint
™ 11 Paoint
13 Point

Help

Figure 137 The Smooth Dialog

How Smoothing Works

As an example of how smoothing works, let's cons&iEoint smoothing, which
weight-averages three channels at a time: the current channel and one channel to either
side. The weighted-average value is placed in the current channel, then the algorithm
moves on to the next channel, repeating the process until the entire spectrum has been

smoothed.

Report Window

TheReport Window menu item lets you choose among several commands: three of
these are for the window’s contents, the others control the window's size. The window

size you choose can be saved as a permanent setting; see “Display Preferences | Save” on

page 131.

Copy Highlighted Contents to Clipboard

This command copies the highlighted contents of the Report Window to the system clip
board so you can paste the data in another application, such as a word processer or a pre

sentation program.

Copy Contents to Clipboard

This command copies the entire contents of the Report Window to the system clipboard.
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Clear Contents
Selecting this command will remove all data from the Report Window.

Default Size

If you have changed the size of the Report Window, either by dragging a window border
or by using one of the sizing commands in this menu, this command will return the win
dow to its default size.

Maximize

The Maximize command will enlarge the Report Window to full screen, allowing you to
read the data more easily.

Minimize
This command removes the Report Window from the display and maximizes the spectral
display.

Datasource Menu

The Datasourcemenu doesn’t appear in the Menu Bar until at least one datasource has
been opened. It can show up to eight datasource file names. If more than eight
datasources are currently open, the “More” item will be added to the menu. Selecting
More brings up a list of all open datasources, letting you choose the one of interest (Fig-
ure 138). The maximum number of datasources which can be open at one time is 32.

When one of the datasource file names is selected, the spectral display area changes to
show the selected datasource.

Next Group

SelectNext Group to index to and display the next memory group. This menu item is
available only if the datasource is a multi-memory group input.

For example, if you open a Detector Input caN#dLTI(1:4), the spectral displays will
display the first memory group. SelectiNgxt Group will display memory group 2 and
the Title Bar will showMULTI(2:4), and so on.

Previous Group

ThePrev Group menu item, which is available only if the datasource is a multi-memory
group input, indexes to and displays the previous memory group.
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v 1 nbsstd.cnf
2 dam1000.cnf
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Figure 138 The Datasource Menu

For example, if you open a Detector Input caN&dLTI(1:4), the spectral displays will
display the first memory group. SelectiRgev Group will display memory group 4 and
the Title Bar will showMULTI(4:4), and so on.

Show All Datasources

Show All Datasourceds available only if more than one datasource is open. Selecting it
will simultaneously display up to eight open datasources.

You can get to a different set of eight either by us&fhext datasource) or by selecting
theDatasource| More menu item and choosing any of the open datasources.

The current datasource has a heavy border around its display and its name is displayed in
the Title Bar.

Single click on any one of the display areas to make it the current datasource. Double
click on any one of the display areas to make that datasource a full screen display.
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Library Editor

Included with the Genie 2000 Basic Spectroscopy software is an editor for creating and
maintaining the nuclide libraries that are used for both qualitative and quantitative
radionuclide analysis. In this chapter we’ll take a look at how to use that editor to modify
existing and create new nuclide libraries.

Getting Started

To start the Editor, double click on its icon in the Genie 2000 folder. This will start the
program and will bring up the Dialog Box shown in Figure 139.

E MNuclide Library Editor: [Untitled)
File Search Options  Help
— Mugclidh
Name: [ Hallie . ° *
' H M
Type: Uncertainty: £ I g Clear
—Energy Line: I Kesli
Enengy ket Abundance: 4 ey Ling
= ™ NowtMean
Uncertainty: + ket Uncertainty: + Abs Clear
Mame Type Half Lite Ernergy - ke Abundance - %
Add Nuclide | Aidd e | Ehange | [Delete | Iare... |

Figure 139 The Nuclide Library Editor

Editing a Nuclide Library

Genie 2000 includes a Standard Nuclide Library, a Nal Detector (example) Library, a
Demo Nuclide Library and four Master Libraries. The Demo Nuclide Library,
DEMOLIB.NLB, contains 17 nuclides and 60 lines. The “No MDA” flag (page 178) is
not set for any of the nuclides in the Demo Nuclide Library. Table 1 lists the library.

The Standard Nuclide Librai§TDLIB.NLB contains 109 nuclides and 511 lines; the
“No MDA flag is set for all nuclidegxcepthose listed in the Demo Nuclide Library.
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Table 1 The Demo Nuclide Library

K-40 Co-57 Co-60 Se-75 Sr-85
Y-88 Cd-109 Sn-113 Cs-134 Cs-137
Cs-138 Ce-139 Hg-203 Kr-85 Sc-46

The four Master Libraries are included to help you build tailored libraries for specific sit

uations. For more information on these libraries, their origin and their use, refer to “The
Master Libraries” on page 189.

We'll edit the Demo Nuclide Library to see how to use the Nuclide Library Editor.

Opening a Nuclide Library

The Opencommand in th&ile menu is used to select a file for editing. From the stan-
dard File Open dialog box, open the M&MOLIB.NLB. This will result in a screen like

the one in Figure 140; the first nuclidde-7 — is selected for editing. Note that a scroll
bar is provided for scrolling through the library list.

Muclide Library Editor: Demolib.nlb

File Search Options Help

~ Muclide
Name:  [k-40 Half Life: [1-26751e+009 :: : :: a
Tope [Natural Uncertsinty: £ [7.33505e-+008 5 Clear |
— Energy Line
Energy: I ket Abundance: I & I” KeyLine
™ MHowtMean
Uncertainty: + I ket Uncertainty: + I Absz Clear
Mame Type Half Life Energy - ke Abundance - %
Natural 1.zZ62E+0037
* 1480_81 10.8700
s5C-46 1.z00E+00SH
839.25 993300
* 1170.51 99,3300
co-57 Fission Z56. Z0OD LI
Add Huclide | addline | Change | Delste | More.. |

Figure 140 A Library Opened for Editing
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The Nuclide Data

For each radionuclide in the library, there is both a basic set of data that must be present
plus optional sets of permissible limit data. In addition, there are editing buttons that are
used to deal with nuclide entries as a whole (as opposed to operating upon just one en
ergy line of a nuclide).

The Basic Nuclide Data

The first entry for each nuclide in the library is general information about the nuelide it
self. These fields include:

1. Name.This is an eight-character field that is used for the name of the nuclide.

2. Type.This is a 16-character field that can be used to enter a type or
classification for the nuclide if you like.

3. Half-Life. Enter the nuclide’s half-life in this field, then choose the time units:
Years, Days, Hours, Minutes, or Seconds.

4. Uncertainty. This is the uncertainty in the half-life, expressed in the same time
units as the half-life.

The Optional Nuclide Data

Clicking on theMore button pops up the Dialog Box shown in Figure 141, which is used
to add nuclide information related to decay chain information, Parent/Daughter informa-
tion, Health Physics analyses and more.

Additional Muclide Parameters for BI-210

Decay Chain————— Abundance Limit: ID.DD Equiv. Factor: IU-UUU
Parent IF'E-2'I 0 Awerage Gamma: ID.EIDD b [~ No MDA
Daughter: I e ID.DDD Y " MoEBAR

M ass Factor: IEl g/ uli MDA to be met: ID uCi / unit
Parent-Daughter Decay Ratio: |1 0 Error on Parent-Diaughter Decay Ratio : IEI.DEI'I
Cancel | Help |

Figure 141 The Optional Data Dialog
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1. Decay Chain.These fields specify the parent and daughter nuclides, if any, of
the current nuclide. They are used by Genie 2000's Parent-Daughter function.

2. Abundance Limit. This field is reserved for future use.

3. Average Gamma.This is the average gamma energy that is emitted by this
nuclide.

4. Average Beta.This is the average beta energy that is emitted for this nuclide.

5. MDA to be met. The value entered here is used by the MDAPRESET Job
Function, which is described in section with that title in the “Batch Procedure
Reference” chapter of th@enie 2000 Customization Tools Manual

6. Equiv. Factor. This field is used fot*!l or 13’Cs equivalency calculations.

7. No EBAR. If this check box is selected, this nuclide will not be included in any
EBAR calculations that are made.

8. No MDA. If this check box is selected, the “No MDA” flag will be set and this
nuclide will not be included in any Minimum Detectable Activity calculations
that are performed.

9. TheParent-Daughter Decay Raticand theError on Parent-Daughter Decay
Ratio specify the parent nuclide’s fractional decay probability and its error
(uncertainty), specified in the Decay Chain — Parent field of this dialog, to
decay into the current nuclide. Note that this is an absolute fraction, not a
percentage.

For all of these fields that require a text entry, click in the field, then enter the values you
want to use.

Clear

TheClear button clears the edit boxes so that new values can be entered without having
to delete the box’s contents first.

Adding a Nuclide

To add a new nuclide to the library, edit the nuclide data as above, then clickfatdthe
Nuclide button. This will position the nuclide in the library so that the library remains
sorted by mass number and nuclide name.
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Changing the Nuclide Entry

Once you've made all your edits to an existing nuclide entry, clicking o@hhagebut-
ton will update the entry in the list with the values from the edit fields.

Deleting a Nuclide

To delete a nuclide from the library, select it by clicking on it, then click oD éhete
button. This pops up a query box to confirm the deletion.

The Energy Line Data

In addition to the general nuclide data, each library entry also contains one or more En
ergy Line entries. There will be one such entry for each Energy Line that you want to
have associated with that nuclide.

Editing an Energy Line Entry

To edit an existing Energy Line entry, click on it in the library list to select it. When you
do that its parameters will be copied into the Energy Line edit area, as shown in Figure
142. The parameters for each line are:

m Huclide Library Editor: Stdlib.nlb™
File Search Options Help
~Nuclide
Mame:  [k-a0 Half Life: [T z77e+009 o0 e
H M
Type: natural Uncertainty: & ISE+UUB 5 Clear
—Energy Lir FIReT
Energy: ket Abundance: 4 v keyline
1460.810 10.67 ™ Mo WwtMean
Uncertainty: + 0.000000 ket Uncertainty: + 011 Abs Clear
Mame Type Half Lite Ernergy - ke Abundance - %
E-40 natural 1.Z77E+0097 -
AR-41 activation 1.8Z7H
* 1Z33.64 83.1e00
H-4ZF 741 &00M
* lEEd. &6 17.3000 ;I
Add Nuclide | Add Line Change | Delete | il = |

Figure 142 Editing Energy Line Data

Energy. This is the energy of the line. In this case the energy is displayed in

keV.

Uncertainty. This is the uncertainty in the energy, expressed in the same units

as the energy.
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3. Abundance.This is the percentage of the total events emitted by the nuclide at
this particular energy. Abundance is also called branching ratio or yield in the
literature.

4. Uncertainty. This is the uncertainty in the abundance, expressed in Absolute
terms. For example, in Figure 142 the abundance is 10.67 = 0.11%.

5. Key Line. This check box is used to select or deselect this line as the “Key
Line” for the nuclide. It is used for reporting purposes, and is normally selected
for the highest abundance line for a nuclide with multiple lines.

6. No Wt Mean. Check the No Weighted Mean checkbox if you want to omit this
line from the weighted mean activity calculations, as described in the Activity
Corrections section of the “Algorithms” appendix in Benie 2000
Customization Tools Manual

Once you’'ve made all your edits to an Energy Line, clicking oiCtiengebutton will
update the entry in the list with the values from the edit fields.

Adding an Energy Line

To add a new line to the nuclide, edit the line data as above, then click Aactihéne
button. This will add the line in its proper energy position in the list of lines for the nu-
clide.

Deleting a Line

To delete a line from a nuclide, select it by clicking on it, then click oD#letebutton.
There is no confirmation query, so make sure you have selected the correct line before
clicking on Delete.

The Options Menu

The Options Menu contains several commands that can be used to further tailor the Nu
clide Library.

Extract

This command lets you extract nuclides and their associated energy lines and information
from an existing nuclide library file.

SelectExtract, then click orOpenand double click on a nuclide library name in the
Files list box. The Extract Library Nuclides list box will be populated with the nuclides
from the selected library, as seen in Figure 143.
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Extracting From:

Extract Library Muclides

Stdlib.nlb

BE-7
MA-22
Ma-24
CL-38
K-40
AR-41
k42

ok |

[~

Cancel |

Open...

x|
[ Seen. |
Select al |
[ esle |

Deselect all

Help |

Figure 143 The Extract List Has Been
Populated

Single nuclides can be extracted simply by clicking on the nuclide name in the list box, or
click onSelect allto extract all lines.

Energy Units

Though energies are stored in keV, Ereergy Units command can change how energy
units are shown in the editor’s dialog boxes and in reports. The dialog box in Figure 144
allows you to select which energy units you want to dis@eykeV, MeV, or Other.

gy

' Other:

™ kev

T Mey

[kev/

Conversion factor:

|1.0000

Cancel |

Help

Figure 144 Energy Units Dialog
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The proper Conversion Factor for “other” units is defined as the number of keV units
equal to 1 “other unit”. For example, the conversion factor for MeV would be 1000 be
cause there are 1000 keV units in 1 MeV.

MPC Units

To set the MPC units, click adPC Units in the Option Menu. You'll see the dialog box
shown in Figure 145, where you can select the MPC Activity Upi@s ¢r Bq) for the It
brary and the Volume Units (¢om?, ml or |) for each of the MPC limit variables in the
library.

Activity Soluble Inzaluble
- Activity /S Volume Activig 4 Wolume
uCi .
Oceupational
Air uCid Ic:m3 'l uCi/ Ic:m3 'l
o ater uCis Icm3 vl uCif Ic:m3 'l
Public
Air uCis Icm3 'l uCi/ Icm3 'l
o ater uCid Ic:m3 'l uCi/ Ic:m3 'l
Cancel | Help |

Figure 145 The MPC Units Dialog

Drop down lists are used for the selection. For each item you want to change, click on the
Down Arrow, then click on your choice from the list.

MPC Values

This command is used to set the MPC values for the currently selected radionuclide.
Click onMPC Valuesin the Option Menu to see the dialog box shown in Figure 146.
Now you can set values for each of the eight Maximum Permissible Concentration limits.
The units for these MPC values are the ones set under MPC Units in the Options menu
(page 182).
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Maximum Permigzible Concentration [MPC] for BE-7 I

Occupational Public
Soluble air uCi/em3 [000E+D00 | uCi/em3
Soluble water: IM uCifcma3 IM uCifcm3
Inzaluble air: IW uCifem3 IM uCifem3
Insoluble water: IM uCidcm3 IM uCi/cm3

Cancel | Help |

Figure 146 The MPC Values Dialog

Effl./DAC Units

This command is used to set the Effluent and DAC limit units. ClicEfidDAC Units

in the Option Menu to see the dialog box shown in Figure 147. Now you can set the Ef-
fluent and DAC limit Activity Units uCi or Bq) for the library and the volume units

(cm?, m®, ml, 1) for each of the Effluent and DAC limit variables in the library.

Effluent and DAC Limit units

Activity IM ~ | Yalurne crnd ~

Cancel | Help |

Figure 147 Effluent and DAC Limit Units Dialog

Drop down lists are used for the selection. For each item you want to change, click on the
Down Arrow, then click on your choice from the list.
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Effl./DAC Values

This command sets the Effluent and DAC limit values for the currently selected
radionuclide. Click orEffl./DAC Values in the Option Menu to see the dialog box

shown in Figure 148. Now you can set values for each of the four Effluent and DAC lim
its for regulation 10CFR20. The units for these Effluent and DAC values are the ones set
under Effl./DAC Units in the Options menu (page 183).

Effluent and DAC Limits for BE-7

Uszedin
Daily wigekly Tearly Calculations

Irhalation DAL: OOONEENN  [0000E+000  [O.0D0E+000  uCidem3  [Daiy -1

Effluent Air |0.000E+000  [0.000E+000  [0.000E+000 | uCifemd IDain ~]

Effluent water: |0.000E+000 | f0.000E-+000 |0.000E+000 wCiem3 IDain v[

Release to Sewer: |0.000E +000 |0.000E 000 |0.000E+000  uCiems | Diaily - [
Cancel | Help I

Figure 148 The Effluent/DAC Values Dialog

Action Level/Derived Units

To set the Action Level values, open a library file, then choose this command to specify
the unit for either or both of the Action Levels (Figure 149). Because activities are stored
in microcuries, you'll have to enter a Conversion Factor to convert microcuries to your
unit. The conversion factor must include any necessary mass (or volume) conversion, as
might happen if Concentration is selected and its unit is different from that of the current
sample.

Activity vs. Concentration

Select Activity if the action level is to be based on total activity (such as uCi) or Goncen
tration if the action level is to be based on activity per unit quantity (such as Bg/kg).

Examples

Example 1: If the Action Level 1 Unit is microcuries and it is activity based, Conversion
Factor Imustbe set to 1.

Example 2: If the Action Level 2 Unit is Bg/kg, it is concentration based, and sample
guantity values have been entered in grams (g), the Conversion Factor 2 is
0.000027/0.001 or 0.027.
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Action Level # Denived Units I

—action Level 1
Upits:  JuCi % Activity

Convergian
Factor:

™ Concentration

—action Level 2
Unitz:  |Baska & Activity

Convergian 0027
Factor:

il

i+ Concentration

ITI Cancel | Help

Figure 149 The Action Levels Unit Dialog

Action Level/Derived Values

With a nuclide library open and appropriate Action Level Units defined, the dialog box
shown in Figure 150 will let you set the Derived Nuclide parameters and Action Levels
for a nuclide. Note that the Action Level units displayed are those which were defined in
“Action Level Units” on page 184).

Aclinn Level / Denved Values for NA-24 |

— Denived Huclide Action Levels

Obzerved Nuclide: W Lewvel 1: IU— uCi

Adj. Factor - Offzet: ID— Level 2: ID— Bag/kg

Adj. Factar - Gain: ID—
Adj. Factor - Quadratic: IU— oK I Cancel | Help |

Error &dj. Factor: IU

Figure 150 The Action Level Values Dialog
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Derived Nuclide
An observed nuclide, which represents the nuclide from which activity data wilk be de
rived, must be specified. The “Observed Nuclide” drop down list lets you choose a nu
clide from the current library.

For the Derived Nuclide calculation, four factors are required. The first three factors, Adj.
Factor — Offset, Adj. Factor — Gain, and Adj. Factor — Quadratic, are coefficients from an
efficiency curve fitted through a set of data representing “observed vs. derived” activity
pairs.

To find the values for the three Adjust Factors, use your spectroscopy application’s Effi
ciency Calibration window to enter each derived nuclide’s Energy and Efficiency values
from your own data table (you don’t need to enter the percent error value amiigou
notselect a Crossover Energy).

When you have finished entering your data, press the Show button to see the curve gener
ated from your data (the Dual button at the top of the Show screen should be selected). At
the bottom of the Show screen you'll see the calibration equation. The equation’s first
three terms, left to right, are the Offset, Gain and Quadratic Adjust Factors.

The Error Adjust Factor is taken from the Show screen’s List Peaks dialog box. It is the
larger of: the largest Measured Eroorthe Deviation (the maximum difference between
the known and fitted values).

Action Level

The two values required for the Action Level calculation are the levels that nuclide activ-
ity (or concentration) can be tested against. These values are typically applica-
tion-specific, such as MPBB or ALI values for Whole Body Counting or release levels
for Q2 users.

The Search Menu

To aid you in locating specific entries in a large library, the Search menu contains the
commands Find Name, Find Energy and Find Mass Number.

Find Name

Click onFind Nameto see the dialog box in Figure 151, which is used to search the li
brary for a specific nuclide name. Type the name (full or partial) intblameetext irn
put, then click on th&irst button.
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Find Nuclide Name |
—Mame
|
—Find
et | M et |
] | Cancel | Help

Figure 151 The Find Name Dialog

The library will be searched until either the name is matched or the end is reached. If the
end is reached, a message will tell that there was no match. When a matching entry is
found the search will stop and the nuclide will be selected for editing.

To search for the next entry that matches the search criterion, click Nisthleutton.

The searching is done by comparing the name you entered to each name in the library in
turn, starting with the first character of the nuclide name and stopping when the last char-
acter in the “search for” name has been used. If all of the characters up to that point
match, a match is declared to have been found. Because of this, partial searches are very
easy to make.

For example, a search for “CO” will match any Cobalt entry, or searching for “S” will
find any nuclide name begining with the that letter.

If you want to leave the last entry you found selected for editing, cli€konClick on
Cancelto restore the name selected before you brought up Find.

Find Energy

TheFind Energy command uses the dialog box in Figure 152.

Once you've entered the energy (and changed the tolerance, if you like), click on the

First button. The library will be searched until either the energy is matched, plus or mi

nus the specified tolerance, or the end is reached. If the end is reached, a message will tell
you that there was no match. When a matching entry is found the search will stop and the
energy line will be selected for editing.
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WifndErey |
— Energy
| =
— Search Tolerance
£ | 1.000 ke
— Find
| st I [ext I
] | Cancel I Help |

Figure 152 The Find Energy Dialog

To search for the next entry that matches the search criterion, click Nisthleutton.

If you want to leave the last entry you found selected for editing, cli€onClick on
Cancelto restore the name selected before you brought up Find.

Find Mass Number

TheFind Mass Numbercommand uses the dialog box in Figure 153 to locate a specific
mass number in the library. It searches for the value you enter in the Mass Number text
box.

Find Mazs Number |

" bl azs Mumber

-

Find
’7 Firat | [ |

] | Cancel | Help

Figure 153 The Find Mass Number Dialog
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Once you've entered the mass number, click orrirst button. The library will be

searched until either the mass number is matched or the end is reached. If the end is
reached, a message will tell that there was no match. When a matching entry is found the
search will stop and the nuclide will be selected for editing.

To search for the next entry that matches the search criterion, click Nexthleutton.

If you want to leave the last entry you found selected for editing, cli€kkonClick on
Cancelto restore the name selected before you brought up Find.

The File Menu

The file menu lets you: Start a New library; Open, Save or Save as, a file; print the file as
a Report; or Exit the editor.

Creating a New Library

TheFile menu’sNew command erases the current Library from the editing window, al-
lowing you to enter a new Library.

Saving the Library

The File Menu offers thBavecommand for saving the file under the same name and the
Save axommand for saving the file under a different name.

Printing the Library

To print a disk file and a hard copy report of the current Library, click oRite¢ Re
port command. Click orYesto send the report to a disk file and print the repormyato
send the report to the disk file only.

Exiting the Editor

When you are finished with the editor, click on Erét command in the File menu to
close it.

The Master Libraries

To help you build tailored libraries, Genie 2000 is shipped with a set of four master li
braries, containing about 800 nuclides and 31 000 energy lines, obtained from the
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NUDAT database maintained by the National Nuclear Data Center of the Brookhaven
National Laboratory. These master libraries, nade@.NLB, H_O.NLB, P_R.NLB,
andS_Z.NLB, contain nuclides with names starting with letters A through G, H through
O, P through R, and S through Z, respectively.

The Master Libraries include these 10CFR20 Appendix B parameters: DAC, Effluent
Concentrations and Release to Sewers values; class has been set to most restrictive
non-zero D, W, Y category.

For practical reasons, the NUDAT data has been somewhat reduced by including only:

e Gamma data

» Gamma energies greater than 50 keV

Nuclides with half-lives greater than three minutes

Energy lines with branching ratios greater than 0.1%

To copy nuclide data from one of these libraries into the current library, choose

Options | Extract, open one of these master libraries, then select the nuclides of interest
to copy from the master library to the current library. Further editing may then be done
within the current library as desired.

More nuclides may be added to the current library with additional extracts from the same
master library or from another master library. Be sure to Save the current library after
completing the edits.
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Certificate Files greatly simplify the calibration process. Those files, which are basically
disk copies of the data sheets for your calibration sources, are created and maintained by
the Certificate File Editor program included with the Genie 2000 Basic Spectroscopy
software.

Getting Started

To start the Editor, double click on its icon in the Genie 2000 folder. When you do that,
you'll see the dialog box in Figure 154.

W Certificate File Editor - Nbsstd.ctf

File DOptions Help

Title: IEanhena Spectium 2 Certificate
Quanti: |1 unitfz] Assaydate: | 5/0/78 at | 50000 AM
r~Lin

Nuclide:  [CD-109 HalfLife 4639 LA
CH M

Eneray: 88.037 kel Uncertainty: +/- |01 g

Emission R ate: 014,32 aps of 3ps per unit quantity

FRate Uncertainty: +/- 41 % IV Use for CalipAINIT ?

Add LChange | Delete | Clear |

Nuclide Energy [keW] Rate ZlUncert Half-Life:
2. 0% = o

co-57 1z7.083 a17.7 z.z0 27Z.40 D
CE-122 lEE. 852 EE1.4 4.00 1z7.70 D
HG-203 z73.1leg 1738. 5 Z.E0 4. 62 D
SN-113 391688 1651.4 4.80 115.00 D j

Figure 154 The Certificate File Editor

The Options Menu

The Options menu has three commands that can be used to further tailor the Certificate
File: Library Extract, Certificate Extract, and Energy.

Library Extract

This command lets you extract energy lines and their associated information from one or
more existing nuclide library filesNLB). You can extract energy lines from multiple nu
clide libraries at any point while editing the current certificate file.
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SelectlLibrary Extract , then double click on the name of a nuclide library in the Files
list box. All of the selected library’s nuclides will be listed in the Extract Library Nu
clides list box, as seen in Figure 155. Specify your library’s activity units from the list in
the Activity Units drop down list box.

Extract Library Nuclides

Activity Units: Im 'I Conversion Factor: IE?DDD

Muclide: I Activity: l—
Chanae | % Uncertainty: I

Muclide % Uncertainty

MHame Aictivity in Activity

BE-7 0.000 0.00 il

Na-zz 0.000 0.00

Ni-z4 0.000 0.00

CL-38 0.000 0.00

H-40 0.000 0.00

AR-41 o.oo0 o.oo

E-4z o.o0o0 0.oo j
[0 | Cancel | Help |

Figure 155 Extracting Nuclides From a
Library

If your library uses activity units other than curies or becquerels, you'll have to convert
its units to becquerels. Choose “< >" from the Activity Units list box, then type the ap-
propriate conversion factor into the Conversion Factor text box. The conversion factor is
the number of becquerels in each < >unit.

Select the nuclides you want to include by clicking on them one at a time in the list box.
The activity of each nuclide (in the selected units) must be entered in the edit box pro
vided; any uncertainty should also be entered. When data has been entered in all of the
edit boxes, click on th€hangebutton to update the list box.

When all the nuclides to be extracted have had activities entered, clakK onhis will

make entries in the certificate file for all of the energy lines of the selected nuclides. The
emission rate for a line will be calculated from the activity and the abundance of that line
from the library file.

Certificate Extract

This command lets you extract energy lines and their associated information from one or
more existing certificate filesQTF). You can extract energy lines from multiple certifi
cate files at any point while editing the current certificate file.
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SelectCertificate Extract, then click orOpen and double click on a certificate file
name in the Files list box. The Extract Certificate Nuclides list box will be populated with
the energy lines from the selected certificate file, as seen in Figure 156.

Estracting From: Mbzstd. ctf
Muclide Energy [kei)
Ch-109 85.037 -
Co-g7 12Z.063
CE-1329 165 853
HG-203 g79._188 Select all |
SN-113 291.688
S0-25 ElZ. 3996
cs-137  s6l.eas x| Deselect al |
0. | Cancel | Help |

Figure 156 Extracting Nuclides From a
Certificate

Selected energy lines can be extracted simply by clicking on those lines in the list box, or
click onSelect allto extract all lines.

Energy Units

Though energies are stored in keV, Exeergy Units command can change how energy
units are shown in the editor’s dialog boxes and in reports. The Dialog Box in Figure 157,
allows you to select which energy units you want to dis@eykeV, MeV, or Other.

The proper Conversion Factor for “other” units is defined as the number of keV units
equal to 1 “other unit”. For example, the conversion factor for MeV would be 1000 be
cause there are 1000 keV units in 1 MeV.
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gy " ke i Mey

& Other: Ikeu

Converzion factar; |1 0000

Cancel | Help |

Figure 157 Selecting the Energy Units

Editing a Certificate File

The easiest way to see how the Certificate File Editor works is to edit an existing file, so
that's where we’ll begin.

Opening a Certificate File

Select the=ile | Opencommand to load a Certificate File, then selecNB&STD.CTF
file. The result will be the screen in Figure 158.

Wi Certificate File Editor - Nbsstd. ctf

File Options  Help

Title: ICanbena Spectum 2 Cerlificate
Quantity: |1 unit(z) Assaydate: [ 9/01/78 al | E:0000 AM
- Line

Muclde:  [CD-109 HalfLife: 4639 & g
H M

Energy: IBB-EB? kel Uncertainty: +/-  |0.1 ol

Emission A ate: 514.32 gps of aps per unit quantity

Rate Uncertainty: +7- 41 4 ¥ Use for Calib/INIT 2

Add Change | Delete | Clear |

Muclide Energy (ke Rate ZUncert Half-Life

122,

CE-133 165 853 EE1. 4 4_00 137.70 D
HG-Z03 279 188 17385 Z_E0 46 _BZ D
SN-112 F91.688 1eE1l.4 4.80 115,00 D LI

3 17.7 Z.20 272.40 D

Figure 158 Editing a Certificate File
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The Header Data

At the top of the screen are the Title, Quantity, and Assay Date, which are used as fol

lows:

1.

2.

3.

Title. The title you enter here will be used when a report is printed.

Quantity. This is the size (volume or mass) of the standard used in efficiency
calculations. If the activity of a standard source is known to be the total activity
content of the standard, enter 1 in the Quantity field. For example, if a 5 mL
standard sample is known to contaipdi of ®°Co, the Quantity should be

entered as 1, and the activity agQi (or the equivalent emission rate in
gammas or alphas per second).

If the activity of a standard source is known to be an activity concentration,
enter the real standard quantity in the Quantity field. For example, if a 5 mL
standard sample is known to contain @@&/mL of ¢°Co, the Quantity should

be entered as 5, and the activity aspC¥mL (or the equivalent emission rate
in gammas or alphas per second per unit volume).

Either mode of describing the activity content of the standard source is correct.
Note, however, that if the Sample Quaritigyentered as the real quantity (5

mL), an analysis of both of these examples will reporti@e activity to be 0.2
pCi/mL. If an analysis of the calibration spectrum is to yield an activity report
of 1u Ci/each, the sample quantity must be entered as 1 each.

Assay Date The assay date and time, which are used for an Efficiency
Calibration decay correction, can be found on the data sheet that came with the
source.

The Line Data

At the bottom of the screen is a List Box that is used to scroll through the contents of the
Certificate File. Above the List Box are the edit fields for the currently selected file entry
(the one shown in reverse type).

Selecting an Entry to Edit

Each entry describes a single line in the calibration source spectrum. When you click on the
line you want to edit, the edit fields will be loaded with the data from the selected entry.

1. The Sample Quantity is entered by way of the Edit | Sample info dialog in the Acquisition and Analysis application.
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Editing the Line Data
The fields in the entry are used as follows:

1. Nuclide. This is the name of the radionuclide which caused this particular line,
and can be any text string of your choice up to a total of eight characters.

2. Energy. The photopeak energy of the line, in keV,is shown here.

3. Emission Rate.This is the number of gammas per second (gps) or alphas per
second (aps) that this line was emitting at the time the source was originally
assayed.

4. Rate Uncertainty. The uncertainty in the assayed emission rate, expressed as a
percent, is displayed here.

5. Half-Life. This is the half-life of the nuclide, which can be expresseétears,
Days,Hours,Minutes, orSeconds. The unit should be chogerfioreentering
the half-life value.

6. Uncertainty. This is the uncertainty of that half-life, expressed in the same
units as the half-life. For example, in Figure 158 the data shown would be read
as “The half-life is 463.9 Days plus or minus 0.1 Days.

7. Use for Calib/INIT? This option is used only when performing an Energy
Calibration with Genie 2000’s batch commands. Selecting this option for a peak
tells the Batch Calibration that the peak is to be used for performing an Initial
Energy Calibration before doing a complete calibration. Normally only the first
(lowest energy) and last (highest energy) peaks would have this option enabled.
For further details, refer to the ECAL section of the “Batch Procedure
Reference” chapter in ti@enie 2000 Customization Tools Manual

Clear

TheClear button clears the list box so that new values can be entered without having to
delete the box’s contents first.

Updating the Line

Once you've made any needed changes, click o€iamgebutton to transfer the new
parameters into the List Entry for the line.

Adding a New Line

To add a new line to the list, first use the above editing procedure to alter an existing en
try to look like the new one you want to add. When you're finished with the edits, click
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on theAdd button instead of the Change button. Since the list is sorted by ascending en
ergy, the new entry will automatically appear in its correct location in the list.

Deleting an Entry
To remove an entry from the list, click on it to select it, then click o#ietebutton.

The File Menu

The file menu lets you: Open, Save or Save as a file, print the file as a Report, start a
New file, or Exit the editor.

Saving the Certificate File

Once you've edited the file you have to save it with eitheBtneor Save acommand
before it can be used.

Printing the Certificate File

Use the File | Report command to print a disk file and a hard copy report of the current
Certificate File. Click or¥esto send the report to a disk file and print the reporymto
send the report to the disk file only.

Creating a New Certificate File

TheFile menu’sNew command erases the current Certificate File from the editing win
dow, allowing you to enter a completely new Certificate File.

Exiting the Editor

When you are finished with the editor, click on Ext command in the File menu to
close it.
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7. Using the Analysis Sequence Editor

Genie 2000 includes an Analysis Sequence Editor which allows you to create or edit
analysis sequences that you can use to automatically analyze your spectra.

Getting Started

To start the editor, typ&SEat the command linEWhen you preseNTER, you'll see a
window similar to the one in Figure 159.

—Seguence Title

—Step Selection——————— ~Edit Steps

Current Steps:

Peak Locate
Peak Area
Area Correction
Efficiency Corection
Muclide |dentification

Eei?ﬂ:%n':l,‘rmfﬁi o - Selectalgaritin.. |
3 |

Gt ganithn.. | 4 _,I_I

Figure 159 The Analysis Sequence Editor Window

| Inzert Step I

Delete Steq |

Use theFile | Opencommand to open an existing ASF file for editing. The editor with
ASE MDA _sho.asf opened is shown in Figure 160.

1. See “Batch Command” on page 202 for details of the ASE command.
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File Optionz  Help

—Seguence Title
IMD.-’-‘« Analysis wiA eport

—Step Selecton——————————— ~ Edit Stepz

Current Steps:

Peak Locate | Insert Step I
Peak Area

Area Correction
Efficiency Corection

Muclide [dentification
Eei?ﬂ:%n':l,‘rmfﬁi o vI Select Algarithmm... |
»

Setup Algorithm... |

te - L

Peak Loca
Peak Area - Sum / Mon-Linea
“Reporting - Standard
Efficiency Comection - Standa
Muclide Identification - MID w.

Detection Limits - Curne MDA,
*RBrnortinn - Standard _|;|
k

Delete Step |

Figure 160 An ASF File Opened for Editing

Editing a Sequence File

The editor allows you to create a new sequence, change an existing sequence’s list of
steps or edit any of the steps, by:

 Inserting or deleting steps

» Selecting the proper algorithm for each step

» Setting the parameters for each algorithm

» Editing the parameters for a step

Inserting a Step
To add a step to the sequence, highlight a step in the Step Selection list box, then press
thelnsert Stepbutton. The step will be added to the the Current Steps list.

Deleting a Step
To remove a step from the sequence, highlight the step in the Current Steps list that you
want to remove, then press thelete Stepbutton.

Selecting an Algorithm

To choose an algorithm for the current step, presSétect Algorithm button. For in
stance, if you had inserted and highlighted the Peak Locate phase step, pressing the Select
Algorithm button would bring up the window in Figure 161, which shows the algorithms
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n_ Peak Locate E3

&lgorithrmz:

¢ Unidentified 2nd Dhff. &
Uszer Specified
| ibraru (15 amma-k [ _ILI
F
aFk. I Cancel | Help |

Figure 161 Selecting a Peak Locate Analysis
Phase

available for the Peak Locate phase. To associate one of the algorithms with the phase,
highlight the algorithm then pre€X to save the association.

The available analysis phases and algorithms are slightly different for the Gamma Spec-
troscopy Analysis application and the Alpha Spectroscopy Analysis application. Detailed
information on your application’s analysis phases and algorithms can be found in the
“Analyze Menu” section of your analysis application’s manual.

Note that the Peak Locate and Peak Area algorithms’ Start Channel and Stop Channel pa-
rameters and all Report algorithm parameters can be specified differently each time one
of those algorithms occurs in a sequence (the Report algorithm’s “Standard” step has an
asterisk beside it to indicate this). All other algorithms, steps and paracsatatbe

specified independently. This means that each time one of those is used in a sequence, a
common set of parameters will be used.

Setting the Algorithm’s Parameters

After you have associated an algorithm with the phase, highlight the step and press the
Setup Algorithm button (or double click on the step). Now you can verify or change the
algorithm’s parameters. The setup screens and parameter choices for each of the analysis
phases are described in detail under “Analyze Menu” in your analysis application’s man
ual.



Options Menu

Options Menu

Though energies are stored in keV, Ereergy Units command can change how energy
units are shown in the editor’s dialog boxes and in reports. The Dialog Box in Figure 162,
allows you to select which energy units you want to dis@dykeV, MeV, or Other.

(- ke i Mew

i+ Other: Ike"v‘

Corvversion factar: I'I .0oao

Carncel I Help I

Figure 162 Selecting the Energy Units

The proper Conversion Factor for “other” units is defined as the number of keV units
equal to 1 “other unit”. For example, the conversion factor for MeV would be 1000 be-
cause there are 1000 keV units in 1 MeV.

Saving a New Sequence File

TheFile | Save axommand lets you save a hew sequence file with a Description as
shown in Figure 163. The Description is displayed in the editor’'s Sequence Title field the
next time you open the file.
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Save Az

Savein | <3 Ctfles RN== I E

Data_sho.asf
Ecal_sho. asf
Feal_sho.asf
Mda_sho. asf
Nid_file. asf
Peak_sho.asf

File narme: Inid_shu:u.aaf Save

Save as hupe: I.-i'malysis Sequence Files [*A5F] j Cancel

Help

Pl

D escription: INID Analyziz w/Report

Figure 163 Save As with a Description

Batch Command
The ASE command displays an Analysis Sequence Editor window for creating or chang-
ing analysis sequences. If no datasource is specified, a new untitled sequence file will be
created.

Several of this command’s qualifiers initialize a new file with appropriate detector pa
rameterg. These parameters are documented in the “Initial Parameters” section in the
“CAM Files” appendix of the&senie 2000 Customization Tools Manual

Before you use this Job Command, you should become familiar with “Introduction to the
Batch Procedures Environment”, “General Job Commands” and “Job Function
Decriptions” in the “Batch Procedure Reference” chapter oGigie 2000 Custoniiz

ation Tools Manual

2. A new file may be one created with the editor's File | New menu command or may be one created when the editor is opened
without specifying a datasource.
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Command Format
ASE [<datasource name>] [/Qualifier(s)]

Qualifiers
[/AEF_ALPHA]

Specifies that the editor use alpha spectroscopy analysis algorithms. If this qualifier is
not specified, the editor will use gamma spectroscopy algorithms.

[/ALPHA]

Initializes new files using Alpha detector parameter settings; this is the default if
AEF_ALPHA is specified. Mutually exclusive with /GE and /NAI qualifiers.

[/GE]

Initializes new files using Ge detector parameter settings; this is the default if
AEF_ALPHA isnotspecified. Mutually exclusive with /ALPHA and /NAI.

[/NAI]

Initializes new files using Nal detector parameter settings. Mutually exclusive with
/ALPHA and /GE.

[/REVIEWONLY]

Specifies that the editor can be used to review, but not change, the specified
datasource.

[/HELP]

Displays help text for this command.

Examples
ASE /AEF_ALPHA

Open the Analysis Sequence Editor and create a new untitled analysis sequence file
using alpha spectroscopy analysis algorithms.

ASE AIR_FLTR.ASF /REVIEWONLY

Open the Analysis Sequence Editor and load the AIR_FLTR.ASF analysis sequence
file for review only.
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8. Using Cascade Correction

The Cascade Correction algorithms included in Genie 2000 software let you mere accu
rately determine the activities of radionuclides that exhibit cascade summing effects,
such as?8y, 9Co and®%Eu.

Prerequisites
Before you execute a Cascade Correction analysis, you must have performed these steps:

1. Install the Model S501 Genie 2000 Gamma Analysis Option software, if that
has not already been done.

2. Energy calibrate the detector to be used, as described in “Calibrate” on page 92.

3. Create a Geometry Description for the sample analysis configuration that will
be used, as described in Chaptdd§ing the Geometry Composen page
206.

4. Perform a Peak-to-Total Calibration for that geometry, as described in
“Peak-to-Total” on page 107.

5. Perform an Efficiency Calibration for that geometry as described in “Calibrate”
on page 92.

CAUTION If you performed a source-based (empirical) efficiency calibra-
tion, and your calibration source includes nuclides which give
rise to cascade summing (e.g. 8Y, 5°Co, 52Eu), you should ref-
er to Appendix E, Correcting an Efficiency Calibration for Cas-
cade Summing, on page 341.

Note: Calibrations performed by the optional Model S573 ISOCS or Model S574
LabSOCS applications do not suffer from cascade summing effects and there
fore do not need to be corrected as described in Appendix E.
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Performing the Analysis

Once the prerequisites have been met, you are ready to use Cascade Summing Correction
in your analyses. The details on the procedure can be found‘iNtbewith Interference
Correction” on page 159.

As you perform the procedure outlined there, you will find a reference to the Coincidence
Library used for the Cascade Summing Correction calculations. The library includes:

* Nuclides and gamma lines that are affected by cascade summing, as well as those
that are free from the effect, and

» Decay parameters such as branching ratio, internal conversion correction factors,
and absolute yield percentages for nuclides and gamma lines that are affected by
cascade summing.

» The data in this library were obtained from the NuDat online database at the
National Nuclear Data Centdrt{p://www.nndc.bnl.gov/nndc/nudain December,
2000. Although this library is not user editable, it is quite comprehensive and will
be updated periodically by Canberra Industries.

Table 2 The Cascade Correction Data Library

24Na 38c| 42K 47Ca 468C 56Mn
59Fe 80Co 55N 55N 2Ga "Ge
76AS 758e BZBr 88Y 90Y (m) 97Zr
99MO 97Ru 103Ru 105Ru lOQPd lllpd (m)
llOAg (m) lllAg lllcd (m) 115cd 115cd (m) ll4|n (m)
llGln (m) 1l7|n 1l7sn (m) 1255n 1225b 124sb
lZSSb 127Te 134CS 13lBa 133Ba 13QBa
14°La 143(:e 147Nd 149Nd 151Pm 153Sm
152Eu 152Eu (m) 154Eu lSBGd lSQGd lGOTb
165Dy 166Ho 171Er 169Yb 175Yb 177Yb
177Lu 175Hf 180Hf (m) 181Hf 182Ta 187W
188Re 18503 19303 192|r 194|r 197Pt (m)
198Au 199AU 233Pa 239Np
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9. Using the Geometry Composer

The information developed by the Geometry Composer is used by the Cascade Summing
Correction algorithms and the LabSOCS/ISOCS software.

The Composer helps you define sample geometries for HPGe gamma spectroscopy anal
ysis. You can use one of eight sample templates, or customize your own template, to de
fine sample geometries. For each geometry that is defined, you specify:

* The size and shape of the sample and its container.

» The materials from which they are made.

* The type of the detector that will be used for the analysis of this sample.

Starting the Composer

Before you can run the Geometry Composer, you'll have to open a datasource. When the
datasource has been opened, séptions | Geometry ComposerThis brings up the
Geometry Composer screen in Figure 164. Many of the Composer’'s menu commands are
available as buttons in the toolbar at the top of the screen.

‘ [ ' i 1 [ i

For Help, press F1 ey

Figure 164 The Geometry Composer
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Creating a Geometry Definition

To create a new geometry definition, selectRfe | New command to see the dialog box
in Figure 165.

New Geometry Configuration [ x|
Group of Geometry Templates
* |abhS0CS
) [EOES

Select baze Template

GEMERAL_PURPOSE_MARIMELLI_BEAKER
GEMERAL PURPOSE_BEAKER
CrLIMDER_DISKE_AMD_POINT
SIMPLIFIED_B %

SIMPLIFIED_SPHERE
SIMPLIFIED_MARIMELLI_BEAKER
SIMPLIFIED_BEAKER

Cancel |

Figure 165 Selecting the Template.

Selecting the Geometry Template

Select one of th&roup of Geometry Templatesbuttons to enable the set of template
definitions you’ll use. Which buttons are enabled depend on the application software op
tion(s) installed on your system (S501 Gamma Analysis, S574 LabSOCS or S573
ISOCS).

The Select Base Template list shows the definitions available in the chosen group. Click
on the description which most closely matches the geometry you want to defire (Sim
plified Marinelli Beaker for this example), then click on OK.

For a detailed description of the available templates, refer to Appen8ialdard
LabSOCS Template Drawinga theGenie 2000 Customization Tools Manual

You can either use the default template (Figure 166) or an existing partially defired tem
plate based on the Simplified Marinelli Beaker template (Figure 171 on page 214). In
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LabS0CS, Template: CYLINDER_DISK_AND_POINT
Delete  Help

~ Template Version  Detector and End-Cap Geometry Information = I
oylinder | Dia=70mm_Coasial | | | Description [200_ml_liquid_sarpl=
Save Data As User Camment l— Cancel |
Version Diam. [agg  Lenath [134.4 200_ml
rSet Sample via r Dimensions 5 cal Help |
% Dimensions @ mm © oom © inch
T Volume, ml ¢ Weight, g Cohot Com Show Template I
 Geametry Elements r Dimensian: Density and Material 4= Selzct from List —
4 [ Deorpton  |[27 J42 [d3 [4¢ a5 ] [ |pems [Weema Call MuEdior [#5]
1 Side Walls 1.5 40 0.95 hpolyeth = : .
2 [ Botomwalz | [T5 T T 1 |aclic
alumirm
3 Sample 40 0 1 waber | |cellulos
4 Absarber] o 0 none | |concrete
5 Absorber? I 0 none 33{1&&‘
E | Source-Detector 0 dirt2

dit3
dirtd
drpair
drydirt

epoy
glass
hdepaxy
hpalyeth
iron
kapton

Ipalyeth ;I

Figure 166 Editing the Sample and Detector Dimensions

Figure 171, select one of the already defined templates to use for the new definition, then
click onOK to go on to Figure 166. For the following example, the default template has
been selected.

Editing the Detector and Sample Dimensions

The next step is to modify the selected geometry template to match the specific detector,
container, and sample that will make up this geometry.

Template Version
The template version you selected is shown here (‘default’ in this case).

Detector and End Cap

For the most accurate efficiency calibration and for cascade summing results, the HPGe
detector being used in this geometry definition should have been characterized for
LabSOCS/ISOCS at the factory. If that option has been purchased, the detector's serial
number will appear in the drop down list. Selecting it will automatically insert its dimen
sions into thddiam. andLength parameters.

CAUTION  If you have LabSOCS or ISOCS installed, do NOT use the ge-
neric characterizations for ‘Coaxial’ or ‘Planar’ detectors for effi-
ciency calibration purpose. Use the specific characterization
template supplied for your particular detector to obtain accu-
rate efficiency calibration results.

208



Creating a Geometry Definition

» Coaxial Detectors (GC, GX, GR, etc.):
Select the detector nameia=nn.._Coaxial', wherenn is the diameter (in mm)
which most closely matches the (germanium crystal) diameter of the actual
detector. Consult your detector’s specification sheet to obtain this information.

» Planar Detectors (BEGe, etc.):
Select the detector namelia=nn.._Planar’, wherenn is the diameter (in mm)
which most closely matches the (germanium crystal) diameter of the actual
detector. Consult your detector’s specification sheet to obtain this information.

Using this method, a bias in the cascade summing correction factor of less than +15% can
be expected. For greater detail on the correction factor, refer to Apper&bieEting an
ISOCS Detector Characterizatipim theGenie 2000 Customization Tools Manual

Figure 167 shows the result of selecting a generic coaxial detector with 70 mm crystal
diameter.

LabS0CS. Template: SIMPLIFIED_MARINELLI_BEAKER

Delete  Help
— Template Wersion i~ Detector and End-Cap Geometry Information——————
[aefauit |BE5[|3[| [=]| | Desciption [Glass_Beaker_t
Save Data As User Comment Cancel
= Diam. [jo76  Lengh [1384 Part_#_123.456 |
~Set Sample wia: i~ Dimensions Scale Help |
= Dimensiors @ mm Ccm O inch
© Wolume, ml € Weight, g Cofoat Com Show Tgmp\aml
- Geometry Element Dimension: Density and Material < Select fom List —
o [ 3T [92 [d3 [a% a5 | [ |[%re [Wawwe || CalMuEdior
1 Container '#ll i} 26 glass ] | ditt3 -
2 [ Deedtawel (7o | g‘r';:"
3 |Container Diameter (| [o drpditt
4 Source 0 0 1 water <—| |=pory
5 [SoussDetector | [0 P
hpalyeth

iron
kapton
Ipalyeth
none
plutorid
polyprop
polystyr
pvc
rubber
sand

Figure 167 Detector Parameters Have Been Entered
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Geometry Information

The definition of the geometry starts with its Description and an optional descriptive
Comment. Since the Description is used to identify the geometry, it should be unique.

Density and Material

Enter the density and material of the sample (source). They are used by the calibration
process to correct for factors such as attenuation due to sample and container wall com
position.

The list at the right of the dialog box is used to specify the material used for the container
and source. Double-click on a material to display its name, default density, chemical
composition, and mass attenuation coefficients (Figure 168).

Material INFO EHE

Material Mame IQ'aSS Dengity, g/cm3 |2-5

Camment |

Chemical Composition

7051_02+15NAZ 0+15C4_0

M &gz Attenuation Polynomial cosfficients

Energy range : 0.040000 - 8.000000 ke ﬂ
-2.75162501 -0.48698691 -0.05006576 +0.01291184 +0.01940457
+0.00250600 -0.00502797 -0.00120060 +0.00057329 +0.00013649

]

Figure 168 Displaying the Material Parameters

To modify these parameters, or to add further materials to the library, click Galthe
MuEditor button directly above the material list. This will launch the Materials Library
Editor (described in “Editing the Materials Library” on page 219).

To specify the material for the container, click on its name in the list (e.g. glass), then
click on the upper arrow{) to copy that choice and its density to the Container Wall
Density and Material fields. Next, click on the sample material (e.g. water), then click on
the lower arrow[(l ) to copy that data to the Source Density and Material fields. in Fig
ure 167 glass was selected for the beaker and water for the sample.

The density values from the Materials Library entries for the selected materials are auto
matically inserted into the Geometry Description.



Creating a Geometry Definition

CAUTION  Carefully review the default density to assure that it is appropri-
ate for the actual material used.

If necessary, the density can be edited to better fit the sample.

Set Sample Via

By default, the Geometry Composer bases its calculations on the sample’s Dimensions.
Click on Volume or Weight to select another basis for the calculations.

The selected basis is inserted into the Dimensions table and an entry box for its value is
enabled. Once the dimensions of the sample and its container have been entered (see Di
mensions, below), the value for the volume or weight is set automatically based upon the
sample material type and density previously entered in the Density and Material section
of the window.

Dimensions Scale

All dimensions default to the unit selected in “Setting the Default Parameters for New
Geometries” on page 227. Use the buttons here in Dimensions Scale to select another
unit. Note that the units selected apply to the dimensions for both the detector and the
sample.

CAUTION  Changing units during data entry will convert all existing entries
to the new units.

Sample Dimensions

The Dimensions table in the middle of the window is used to enter the dimensions of the
sample and its container. There is one row in the table for each element in the definition
of the geometry and one or more columns of data.

Show Template

Click on theShow Templatebutton to see a drawing like the one in Figure 169, showing
the elements and relationships of the geometry currently being defined.

The numbers in the drawing correspond to the row and column position of the element in
the sample Dimensions table. For example, the value for the dimension labeled 2.1 in
Figure 169 — the diameter of the detector well — is entered into Row 2 (Detector Well),
Column d.1.

Auto and Fixed

The Picture Scale buttons in Figure 169 are used to resize the window for easier viewing.
Use the Close button to exit the viewer.
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Picture Scale
al AUtUE  Fized

i

Figure 169 Displaying a
Geometry Template

Notes:
1. A Source-to-Detector distance of 0 mm (e.g. The source is resting directly upon
the detector end-cap.) is permitted.

2. For geometries where it is physically appropriate, additional Source-to-Detector
data fields for parameters such as source orientation relative to the detector's
axis will be found. Refer to the descriptions of the various template descriptions
in Appendix E,Standard LabSOCS Template Drawingshe Genie 2000
Customization Tools Manu#dr further details.

Save Data As User Version
You can save a partial description as a custom template for future use. ClickSavéhe
Data As User Versionbutton in the upper left corner of the screen in Figure 167 (page
209) to see Figure 170.

Note: A User-defined Template should only be saved with those parameter values
which will be constant from one geometry to the next, because those values
can't be edited when that User-defined Template is used as the basis for a new
geometry definition.

Referring again to Figure 170, change “untitled” to an appropriate name for the new
template, then clickdd to add the new definition to the list of available template
definitions.
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Edit Template ¥ersions Library

MHame of new template version:

Iuntitled

— fwailable Yersions:

default
Glass_Beaker [uzer]

N 0
Exit |

Figure 170 Saving a User
Template

Selecting a User Defined Template
To define a geometry based on any partial template you have saved:

1. SelectFile | New.

2. Select the same generic definition used previously (in this example, Simplified
Marinelli Beaker), then click on OK.

3. This will display the dialog shown in Figure 171, where you can select the
custom definition you just saved as your base template, then continue as
described in “Detector and End Cap” on page 208.
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Select Template Yersion

Glazz_Beaker [uzer]

Figure 171 Selecting a
User-defined Template.

Verifying the Geometry Definition

When you've completed the geometry definition, click on OK. The Composer will verify
the definition and, if a potential problem is found, display an error message. If the defini-
tion is valid, you'll see a report like the one in Figure 172.

File Edit EfficiencyCurve  View Options Help

Ded PSS NBARAFRBEE»>2 28

’A‘ Geometry Composer Report

Date: Sunday, January 14, 2001

Description:  Glass Beaker #1

Comment: Part_§_l23.456

File Name: cihgenieZklisocs)datalgeonetryl laboratorytsinplified_narinelli_heaker?
Glass Beaker #l.geo

Software: Lah30Cs

Template: SIMPLIFIED MARINELLI EEAFER, Version: default

Detector: BES030

Enwironment: Tewperature= 20 C, Pressure= 760 umfy, Rel.Humidity= 50%
Integration: Convergence= 1.00%, MDRPN= 2+(4) CRPN= 2*(4)

Dinmensions (um):

# Geowetry Compon. dl dz d3 dd ds de Material Dig/cm3)

1 Container Wall 1.00 glass z.80
2z Detsctor Well 105.00 80.00

3 Container Dismeter  1£0.00

4 Source 1z0.00 water 1.o0
& Hource-Detector 500

List of energies for efficiency curwe generation:

10000 150.0 zoo0.0 300.0 500.0 700.0 1000.0  1400.0 Z000.0

Jil=l { [ [ { L

For Help, press F1 | A

o

Figure 172 The Geometry Composer Report



Editing the Sample Environment

Note that if you open an existing definition in the Geometry Composer, you'll
inmediately see the Geometry Composer Report for that definition.

Editing a Geometry Definition

If need to change any of the parameters shown in the report (Figure 172)Edélé¢ti-
mensions and Detectoto open the editing window (Figure 167 on page 209).

Editing the Sample Environment
In the LabSOCS/ISOCS efficiency calibration process, air fills all undefined spaces be
tween the sample and the detector. In order to correctly calculate the attenuation of the
air, you'll have to define three environmental (ambient) parameters.

To edit these parameters, temperature, pressure and relative humidityggitlect
Environment. You'll see the dialog box in Figure 173.

Edit Environment

Media | divar =

Temperatur Prezsun
% Celsius ¢ Fahrenheit  © Kelvin & mmHg i Bar

Yalug: 20 Value: |7E0
Relative humidity, % |50

Cancel I

Figure 173 The Edit Environment
Dialog

Checking the Geometry’s Validity

SelectEdit | Check Geometry Validity to perform a more extensive validation of the
geometry definition than the automatic validity check made when you exit the geometry
definition window.

Saving the Definition

Once you are satisfied that all of the parameters are correcEildo| &ave Ado save
the definition before performing the efficiency calibration (mathematical efficiency cali
brations are available to LabSOCS/ISOCS users only).
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Editing the Efficiency Parameters

Note: This operation generates two filesGEO file and a.GIS file. Each contains
the same information, but in two different formats for different sections of the
software. To avoid confusion, they should always be treated — deleted, re
named, etc. — as a two-part set.

Editing the Efficiency Parameters

This function is available only on systems with LabSOCS/ISOCS installed. If you don't
have at least one of these on your system, the commands in this section will be grayed
out.

Note: All of the operations in this section apply only to the geometry definition cur
rently being processed (as displayed in the window shown in Figure 172 on
page 214). To change parameters for all new geometries, see “Setting the De
fault Parameters for New Geometries” on page 227.

Selectedit | Efficiency Parameters for this Geometryto modify the Convergence,
Maximum Detector Reference Point Number (MDRPN), Energies, and Error Values used
in the LabSOCS/ISOCS efficiency calibration process.

Since editing and using these parameters is beyond the scope of this chapter, only an
overview of parameter use and editing functions will be presented here. For an in-depth
discussion of how the Convergence and MDRPN parameters affect the calibration pro-
cess, refer to Appendix @,abSOCS/ISOCS Technical Notiesthe Genie 2000 Custom-
ization Tools Manual

Editing the Energy List

SelectEdit | Efficiency Parameters command to see the Energy List Editor dialog-(Fig
ure 174). Select the Energy List tab to activate the Energy List Editor. This editor allows
you to define the energies for which efficiencies will be calculated. This feature may be
used to establish properly spaced efficiency values for the desired energy range.

Figure 174 shows that the default energy list covers the 100 to 2000 keV range. The error
values listed are the estimated uncertainty error values for each energy based on
LabSOCS/ISOCS validation testing.

Deleting an Energy from the List
Select the energy line to be deleted, then clicRemove
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Parameters controlling efficiency curve generati

Energy list I Integration

Energy, ke Eror, % M anual editing

Energy, ke Emor, &
0.0

0.a <-Add- ”U IU
--Hemu:w'e-->|

—Files

1o0.00 1
150.00 1
200.00 g
300.00 g
500.00 f.
f
4
4
4

700.00
1000.00
1400.00

2000, 00 _
Load energy list

PN 3 Sawve energy list

Uze Default Energies

Ok, I Cancel | Apply | Help

Figure 174 The Energy List Editor

Adding an Energy to the List

Type the new energy value into the “Energy, keV” field and its associated uncertainty
into the “Error, %" field, then click oAdd. The new line will be added to the list.

Restoring the Default Values
To restore the Energy List defaults in Figure 174, clickJsa Default Energies

Load Energy List
Use this button to load a previously saved list of energies, replacing the current one.

Save Energy List
This button is used to save a custom list of energies for later use.

Changing the Integration Settings

Selecting Figure 174's Integration tab brings up the dialog box in Figure 175, which is
used to change the integration settings for efficiency calculation. For a discussion on how
these parameters affect the efficiency calculation, refer to AppendBG&S Technical

Notes in theGenie 2000 Customization Tools Manual
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e ————
Default parameters for new geomekry x|

Prefererices  Efficiency integration process | Energy IistI

Convergence, I
MORPH

¥ Use MDRPM defined for detector

CRPN: 2°n; n= |4

Feztore recommended values |

Ok, I Cancel | Apply | Help |

Figure 175 The Integration Settings Tab

Convergence %

This parameter defines the maximum acceptable deviation in the results of the efficiency
calibration calculations. The default value of 1% typically yields the best tradeoff be
tween accuracy and computation time.

MDRPN

The Use MDPRN option (Maximum Detector Reference Point Number) should always
be checked (default) to enable a process that increases the accuracy of the
LabSOCS/ISOCS computations for close-detector geometries.

A Value of 4 has been found to be the optimum for most applications. Accordingly, this
value will be used in the calculations if the “Use MDRPN defined for detector” check
box is enabled.

Show Progress Bar

Select Yes to enable display of the Progress Bar during the Efficiency Calibration Calcu
lation.



Generating an Efficiency Curve

Generating an Efficiency Curve

This function is available only if LabSOCS/ISOCS is installed. If you don’t have at least
one of these on your system, the commands in this section will be grayed out.

Generating the Efficiency Data Points

First make sure that you have already saved your newly created or modified Geometry
Definition. Select “Generate Efficiency Data Points” from the Efficiency Curve menu to

calculate the efficiency curve for the defined geometry. This process createscdiie

in a subdirectory defined by the geometry template chosen and displays the full path of

this file.

To use the completed calibration, see “By LabSOCS/ISOCS” on page 121and select the
*.ecc file you have just created. Refer to Calibration by LabSOCS/ISOCS (page 121) for
the rest of the process. Closing the Geometry Composer returns you to the screen shown

in Figure 98 (page 122).

Editing the Materials Library

Select Edit Materials Library to edit the library containing theaterial choices and
characteristics used to specify the composition of the sample and its container. Selecting

the command opens the editing window in Figure 176.

[t Editor of mu-library: "c:\genieZk \isocs\data\parameters\mu04_8lb txt'
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Figure 176 The Materials Library Editor
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The Nature of a Library Entry

The uses of the library’s editing tools can be better understood by examining the makeup
of a Materials Library entry. For example, to view data for the entry named "acrylic",
double click on its name in the Material Library list on the right side of the window. The
result will look like Figure 177.

Material INFO K

b aterial Mame IaCL'r'"C Density, g/cm3 117

Comment |

Chemical Composition

C4_HE 02

Masz Attenuation Palpnomial coefficients

Energy range : 0.040000 - 8.000000 ket -
-2.67382934 -0.48898035 -0.049115927 +0.00833451 +0.00603409
-0.00014530 -0.00110485 +0.00000628 +0.00011233 +0.00001120

L=

Figure 177 The Library Entry for Acrylic

You'll see the name of the material and its density, any comments, the chemical composi-
tion of the material, and the coefficients used to correct for the material’s radiation atten-
uation. These parameters cannot be modified from this display; it is for information
purposes only.

A second example, this time for a material named "concrete", is shown in Figure 178.
Since this material is a mixture, rather than a compound, a different format is used to dis
play its Chemical Composition. The Chemical Composition shown in Figure 178 is inter
preted as:

15.42% C + 35.75% O + 18.77% Si + 26.82% Ca + 0.56% H + 2.68% Mg
The total may not always be 100% because of rounding errors.
Defining New Materials
There are three ways that new materials can be defined:

» By defining a completely new material (page 221).
» By basing the new material on an existing definition (page 224).

» By combining two or more existing materials into a new one (page 225).
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Material INFO

I aterial Name ICUNCTEtE Density, g/cm3 |2-3

Comment |

Chernical Campazition

15.42C+35.750+18.7751+26.82CA+0.56H+2. BBMG

Maszs Atteruation Polynomial coefficients

Energy range : 0.040000 - 8.000000 ket -
-2.74145353 -0.48684145 -0.04952316 +0.01200454 +0.02043514
+0.00334308 -0.00521883 -0.00154347 +0.00061476 +0.00016620

]

Figure 178 The Library Entry for Concrete

Defining a Completely New Material

The left side of the Material Editor window is used for the definition of a new material.
To illustrate how the process, the definition of a new material called “bronze” will be
entered. Bronze is composed of 90% Copper and 10% Tin, by weight. The procedure is

as follows:

1. Select copper (Cu) from the list of elements at the left.

2. Insure that a value of "1" is displayed in tireparameter.

3. Click on theA button above the list to copy the Cu entry from the list to the
Formula box (the button is green, indicating that it's enabled; red buttons are

disabled.)

4. Enter the value "90" in the left-hand Mass Percentage field.

5. Click on the “Add As Component” buttoP( ) directly above that field.

The result will be a display like the one in Figure 179. The New Substance Composition
indicates that we just entered a component that will make up 90% of the mass of our new
material, and that component consists of pure (100%) copper. Note the line directly
above this field, which tells us we still have 10% of the material's composition left to be

defined.
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Figure 179 The Copper Component Has Been Added

The same basic procedure is then used for entering the tin component, using Sn for the
Element and 10% for the Mass Percentage. After doing that, the window will look like

the one in Figure 180. With 100% of the material defined, the Arrow Buttons we have
been using have turned red.

Editor of mu-library: k\isocshdata\parameters\mul4_8lb_txt'

- Chemical Formula Composer— 4y [ MewSubstance Compostion 1 a0 Material ibrary
Component | Component Belrica (Alowabls ddiori. 00000 %0251 | Component | Double ik for o

i o] B |[mrEme 4 e
| F | i

& | e i |[
Elemert X n=[1 = e
atom ratios ditd

dirt4
diyair
dipditt
epoxy
glass
hdepoxy
hpolyeth
iron
kaptan
Ipolyeth
plutoxid

Load into || polyprop
Diensity, g/em3 |0 library polystyr

e
Hame of the new substance |untitled @ nubber

sand
Comment I water

Exit Editior | Help | Delete substance

N I (

Final Material Camposition

]

CU:30.00%5N:10.00%[_Cu:90.00%_Sn10.00%]

L&

=

Figure 180 The Tin Component Has Been Added
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To complete the definition:

1. Enter the density of the material in the data entry field labdeéathity, g/cm3
For this example, enter a value of 8.8.

2. Change the Name of the New Substance from "untitled" to the name of the
material (8 alphanumeric characters, maximum).

3. Enter a comment if you like (32 characters, maximum).

Once you've done this, as shown in Figure 181, the new material can be added to the Ma
terial Library by simply clicking on theoad into Library button # ). A message will

be displayed to let you know the entry was successful. Click on OK to acknowledge it,
and "bronze" will be found in its correct alphabetical position in the Material List.
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Figure 181 The Completed Definition

Correcting Data Entry Errors

In the Material Editor's window you'll notice two Clear buttons, one at the top of the
Chemical Formula Composer and one in the New Substance Composition. These allow

you to erase the current contents of these fields and enter new values should a data entry
error be made.
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Basing a New Material on an Existing Definition

To illustrate how this is done we will take the definition of a material called "dirt1", add
some water to it, and save it as "mud1l". Assuming a three parts "dirt1l" to one part water,
the process is as follows:

1. Click on "dirtl" in the Material Library.
2. Enter 75 into the right-hand Mass Percentage field.
3. Click on the green “Add as Component” butt« ( ) directly above that field.

The result can be seen in the New Substance Composition window of Figure 182, which

indicates that 75% of our new material is composed of the elements which make up
"dirtl".
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Figure 182 Dirtl Has been Added

Next we have to add some water, using the Chemical Formula Composer on the left side
of the window:

1. Click on the element H.

2. Insure thah=is a 2, meaning there will be 2 atoms of Hydrogen.
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3. Click on the greeA button above the list to copy the H element from the list to
the Formula box.

4. Click on the element O.
5. Insure thah= has a value of 1, indicating 1 atom of Oxygen.

6. Click on the greed button to complete the formula for water (H20 will be
seen in the Formula text box).

7. Type 25 into the left Mass Percentage field, then click on the Add As
Component buttord® ) directly above it, to add the water to the dirt.

To complete the definition of “mud”, enter the density, name, and comments as we did
for "bronze" (see “To complete the definition” on page 223). Now click on the Load into
Library button P ) to add “mud” to the Material Library.

Alternatively, you could have simply used the “Water” already defined in the materials li-
brary for the remaining 25%.

Combining Existing Materials to Make a New One

Since "water" and "dirt1" are already in the Material Library, we could have made our
"mud1" by simply combining them. This is done by:

1. Selecting "dirtl", entering 75 as its Mass Percentage and clicking on the
right-hand Add as Component button.

2. Repeat that process for "water", using 25 as its Mass Percentage.

3. Enter the new name, density, and comments, click on Load into Library, and the
definition is complete.

Any of these three techniques make it very easy to define a custom Material Library tai
lored to the specific needs of your laboratory.

Deleting a Material Library Entry

To delete an entry from the library, select it in the list, then click on the Delete Substance
button. If the entry is part of another definition, the deletion will not be allowed. For ex
ample, “dirtl” cannot be deleted as long as the just created “mud1l” still exists.
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Setting the Display Preferences

The View menu contains two commands that can be used to change the look of the Ge
ometry Composer window: Toolbar and Status Bar.

Toolbar

When enabled, as indicated by a checkmark, this command displays the toolbar at the top
of the Geometry Composer window (Figure 164 on page 206).

When the toolbar is enabled, holding the cursor on an icon for a moment will display the
name of the tool's command.

Status Bar

The Status Bar command enables and disables the display of the Status Bar at the bottom
of the Geometry Composer window.

Viewing and Editing the Composer’s Configuration

SelectOptions | Configuration to view and edit the Geometry Composer’s configuration
parameters (Figure 183).

Note: The Geometry Composer’s configuration parameters are properly set during
the installation of S501, S573 or S574 and normally do not need to be altered.

Geometry Configuration

The Geometry Configuration tab displays the current Version Number and Date of the
various modules that make up the software package. Click on the Update Configuration
button to insure that the most current information is being displayed.
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Geometry configuration

Geometry configuration I Current ISOCS pathl

o h\genie2kizocshexefileshtemplate. cnf

Template |Gr0up |GC' di |Ver. |Helease |E0n
GEMERAL_PURPOSE_MARINELLI_BE, LabSOCS  |Igt_8 1.2 02-Aug-2000
GEMERAL_PURPOSE_BEAKER LabSOCS | Igt_12 1.2 02-Aug-2000
CYLINDER_DISK_aMD_POINT LabSOCS  |Igt 101 | 1.2|  02-4ug-2000
SIMFLIFIED_BOX LabSOCS  |Igt_ 104 | 1.2|  26-5ep-2000
CYLINDER_FROM_SIDE LabSOCS  |Igt 106 | 1.2|  30-4ug-2000
SIMPLIFIED_SPHERE LabSOCS  |Igt 107 | 1.2| 26-5ep-2000
SIMPLIFIED_MARIMELLI_BEAKER LabSOCS  |Igt 108 | 1.2|  30-4ug-2000
SIMPLIFIED_BEAKER LabSOCS  Igt 112 | 1.2|  31-Oct-2000
o [ [ [ 2l

ak. | Cancel | Sppli | Help |

Figure 183 The Geometry Configuration Dialog

Current ISOCS Path

The Current LabSOCS/ISOCS Path tab displays the complete path to all of the data files
used by the software (Figure 184).

If you use a different file structure, you can change the data by double-clicking on a path
description, then selecting a new path via the dialog box that is displayed.

CAUTION  An incorrectly set path can cause the system to stop
functioning.

Setting the Default Parameters for New Geometries

SelectOptions | Default Parametergo establish default values for some of the parame
ters used when creating a new geometry. This command is not available if a geometry
definition is open in the Composer.
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Geometry configuration

Geomety configuration  Curent ISOCS path I

CAGEMIE 2K Nizocs\datahhepace. ini
Statement Uszed path -
ATTEMUATION_LIBRARY | C:AGEMIE 2K \isocshdatahparametersimuld_Slb. tat
:C_COLLIMATOR CAGEMIEZK vizocs\datahparametershe_collimator. bt
:COINCIDEMCE CAGEMIE 2K isooshdatatcoingid'
DATABASE CAGENIE 2K isocshdatahdatabase’
:DETECTOR_PAR CAGEMNIEZ2K \izocs'\databparametershdetector bt
ECC_OUTPUT CAGEMIE 2K Nizocshdatahecch
{GEOMETRY CAGEMIEZK \isooshdataGEOMETRY
ASOCS_THMPL MAME CAGEMIEZK vizocs\datahparametershtempls_list. bt
:MUCLEI_DESCRIBER CAGEMIEZK Mizocs'datahparametershm20. st
:PREDEFIMED_ELIST CAGEMNIEZK \izocsdatabEnergy_listhdefault.enr
:PROGRAM CAGEMIE 2K Aisocshexsfiles' j

ak. I Cancel | Sppli | Help |

Figure 184 The Current ISOCS Path Tab

Preferences Tab

The Preferences tab (Figure 185) is used to establish the defaults used for the sample,
container, and environmental measurement units. Note that the choices made here are
simply setting the defaults that will be displayed when a new geometry definition is cre-
ated. The defaults may be changed as needed when a geometry is defined.

Dimensions
You can select the default measurement unit to be used here.

Medium

You can select the default units for Temperature and Pressure and enter default values for
these two units and for Relative Humidity here.



Setting the Default Parameters for New Geometries

Default parameters for new geometry

Preferences | Efficiency integration piocess | Eneray list |

 Dimensions
(e mm ¢ om Cinet ) foot Cm

~ Media
— Temperature

= Celsiug € Fahrenkeit © Kehin

D BfaL‘J‘" v‘;lue |2D

— Pressure

 mmHg  Atm

Drefaclt value I?ED

— Relative Humidity

Default value, % IED

(0] 4 I Canhcel | e 1 | Help |

Figure 185 The Preferences Tab

Efficiency Integration Process Tab

The Efficiency Integration Process tab (Figure 186) is used to set default parameters for
the efficiency calculation. The CRPN parameter is relevant only for ISOCS; for
LabSOCS the CRPN setup can be ignored.

For further information on these parameters refer to “Changing the Integration Settings”
on page 217 and to Appendix GagbSOCS/ISOCS Technical Ngtiesthe Genie 2000
Customization Tools Manualhe default values may be re-established by clicking on the
Restore Recommended Values button.

229



Using the Geometry Composer

Default parameters for new geometry

Preferences  Efficiency integration process | Eriergy list

Canvergence & I
MORPN

¥ Use MDRPN defined for detector

CRFM: 27n; n= |4

Restore recommended valuss |

0K I Cancel | Apply | Help |

Figure 186 The Efficiency Integration
Process Tab

Energy List Tab

The Energy List tab (Figure 187) is used to establish the default energies and uncertain-
ties. that will be used for calibrating a new geometry definition.

Deleting an Energy from the List
Select the energy line to be deleted, then click on the Remove button.

Adding an Energy to the List

Type the new energy value into the Energy, keV field and its associated uncertainty into
the Error, % field, then click on th&dd button. The new line will be inserted into the
list.

Deleting a Geometry Definition
To delete a definition that is no longer needed:

1. Select Open from the File menu.

2. Locate the definition to be deleted.
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Default parameters for new geomekry

Freferences | Efficiency integration process EnEfEL'r'"Sll

Energy interval iz 45.0 - FO00.0 [fiked)

Erergy, ket Emor, % tanual editing
Erergy, keV Ermor, %

100,00 10.0

150,00  10.0 <-dd: ”EI ID
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Loo. oo &6.0

Joo.0o 5.0
1000, 00 4.0
1400.00 4.0
Z000.00 4.0

0K I Cancel | Apply | Help |

Figure 187 The Energy List Tab

3. Right click on the name of the definition, and select Delete from the list of
commands that is displayed.

4. Click on Yes in the confirmation dialog that is displayed.

5. Click on Cancel to close the Open command dialog box.
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A. Software Installation

Because of the flexibility of the Genie 2000 system, there are many aspects to system in
stallation and setup. The applicability of these various aspects is a function of the individ
ual installation, its desired capability, its hardware, and so forth.

This chapter serves as a guide to the installation process, directing you to the related in
formation in this manual as required.

Factory Assembled Systems

For complete systems provided by Canberra, the hardware and software have been in
stalled and tested at the factory. After setting up the system, go to Chayg@A3nput
Definition. Preliminary configuration of inputs will have been done at the factory fer test
ing, but you will probably want to change some of the initial definition (for example, the
detector names) for your own operation.

Doing it Yourself

If you are putting the system together yourself, Canberra recommends that you follow the
seqguence presented here.

Basic System Requirements
Successful installation and operation of Genie 2000 software requires:

Computer: Industry standard computer with a Pentium®-233 processor
and CD-ROM drive is required.

Operating Systems: Windows 95, Windows 98, Windows ME™, Windows NT®
V4.0 or Windows 2000.

RAM: A minimum of 16 MB (Windows 95) or 64 MB (Windows

98/ME/NT/2000) is recommended, but in the Genie 2000 en
vironment more memory will generally improve performance.

Hard Disk: 100 MB free disk space for Genie 2000 software and sample
data file storagé.
Display: Minimum of VGA (800 x 600 color).

1. Due to extensible nature of the CAM file system, you can expect data files, including all parameters, analysis regults, libra
information and calibrations, to average 80-100 KB each.
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Security Key: The security key supplied with the Genie 2000 software must
be connected to a parallel pért.

1. Referring to “Installing Windows” on page 233, install the Windows 95 or
Windows NT operating system.

2. Install MCA hardware and any network hardware. Refer to the section of
Appendix B,Hardware Installation that describes the specific acquisition
hardware you are using. Refer also to the individual manuals associated with
AIM and ICB NIM if applicable.

3. Referring to “Installing Genie 2000” on page 234, install the Basic
Spectroscopy Software.

4. Referring to “Installing TCP/IP Components” on page 237, install the required
TCP/IP network software components.

5. Toinstall any Genie 2000 software options, refer to “Installing Optional
Software” on page 236.

6. Additional information on customizing Windows for running Genie 2000,
which is not required by most users, can be found in AppendBe@ie 2000
Configuration

7. To set up your MCA Input Definitions, use the MID Wizard (or MID Editor),
both described in Chapter@lCA Input Definition

Installing Windows

Windows must be installed on the hard drive; refer to the appropriate Windows manuals
for complete instructions. Please follow these guidelines when installing Windows on
your system.

1. You'll need approximately 55 MB (Windows 95), 225 MB (Windows 98) or
550 MB (Windows ME/NT/2000) of free space on your hard disk for the
complete Windows installation.

2. This parallel port can still be used for most peripherals, but not for control of the Model 8224 Multiplexer.
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2. Unplug all Canberra PC-board acquisition devices prior to the installation of
Windows 95/98/ME/NT. Windows 95/98/ME/NT supports “Plug-n-Play,”
which will automatically detect hardware during installation and attempt to
install the proper support. Canberra’s PC-board acquisition devices do not
support “Plug-n-Play” and may cause detection problems if plugged in during
Windows installation.

3. Canberra recommends that the FAT file system be used except for installations
involving large hard disk volumes (greater than 300 MB). The performance
gains that can be realized using the advanced systems such as NTFS are
minimal on smaller hard disk volumes. In addition, all files will be 100%
compatible with all DOS environments.

Installing Genie 2000

234

This section describes installing the Genie 2000 Basic Spectroscopy and optienal soft
ware from the distribution CD. Please note that this installation requires 10 to 33 MB of
free space on your hard disk, depending on options selected. Note also that Administrator
privilege is required under Windows NT/2000 to perform the installation since edits to

the registry are made.

Update Procedure

Before performing a software installation or upgrade, it's highly recommended that you
make a complete backup of all of your Genie 2000 directories. If this is not practical, you
should at least copy ariyASF, *. TPL, *.NLB or *.REX files that you modified (but that

still use the default file names) to a disk or to a temporary directory to be sure that the
software installation procedure does not overwrite them with default files. After-the in
stallation is complete, these files can be restored to their original directories.

Release Notes

During installation of each software option, a Release Notes file containing information
on the current version of the software, is copied ta3XB&IIE2K directory on your hard
disk. It is worthwhile to read this text (ASCII) file, which has a general file hame of
G2K*. TXT, directly from the installation Cbeforeinstalling the software, to see if there
is any variation in the installation procedure.

To install the Genie 2000 software:

1. If you are installing this software as an upgrade from a previous version, make
sure that no Genie 2000 software programs, such as the VDM, are running.

2. Insert the CD into the CD-ROM drive.
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10.

Open an MS-DOS prompt window and at the command line prompt, type:

?:\ setup , where? is your CD drive,
or

Click Start, Run, and typ&\ setup . Click OK.

First, you will be presented with an introductory screen describing the
installation of the Genie 2000 Basic Spectroscopy software. Press Next to
continue or Cancel to exit.

Select the Destination Location (i.e. installation directory) for Genie 2000 and
click Next.

Select the Genie 2000 Basic Spectroscopy package to install: S500/S502 Basic
Spectroscopy or S504 Inspector Basic Spectroscopy. You may also select the
Install Documentation Only option if you want to install only the Genie 2000
Documentation. Click Next.

Genie 2000 Documentation may be installed directly to your hard drive or
accessed directly from the installation CD. Installing the documentation to your
hard drive will require 11MB disk space. If disk space is a concern, you may
choose thénstall Genie 2000 Documentation Files as Shortcuts to CD

option, but in this case you will need the CD every time you want to access the
documentation. In either case, tBenie 2000 Documentatiorshortcut will be
installed and will point to the correct location. You may also choose to not
install the documentation at all.

To correctly access the Genie 2000 Documentation, Adobe Acrobat® Reader®
- version 3.0 or higher - must be installed. Setup will attempt to determine
whether Acrobat Reader is currently installed, though it will not determine
which version is installed. You will be given the option to install Acrobat

Reader version 4.

The selected installation options are displayed in a summary dialog. Click Back
to go back and change installation options or Next to continue. If you click Next
the Genie 2000 Documentation and Acrobat Reader are installed, if selected.
After this you will be presented with more options for installing the selected
Genie 2000 package, S500/S502 Basic Spectroscopy or S504 Inspector Basic
Spectroscopy.

Next, you will be asked to choose between "Standard Installation" and "Custom
Installation”, as described in the following sections.
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Standard Installation

This is the choice that most people will use. The Genie 2000 application is installed with
predefined defaults — no further user selections are required.

Select the Standard button, then click Next or preseNmER key. The application will
now be installed. When the installation is complete, some final instructions will-be dis
played.

Custom Installation
The components that comprise the Genie 2000 application are installed in sub-directories
under the installation directory specified in step 5 above. If these default sub-directories
are not acceptable for a particular installation you can change the location (directory)
where these components are installed.

In addition, Setup allows you to modify the values of the following environment settings:
SAD_TIMEOUT, DS_LOGON, PSET_DELAY, ADVISE_HOLD and HDW_STATUS.
See Appendix Cienie 2000 Configuratigrfor a description of these settings.

1. Select the Custom button, then click Next or presgMTER key.

2. Adialog box will appear. Select the components whose directories you want to
change. When you have made all your selections click Next or pre=ssThr
key.

3. For each component selected, a dialog box will prompt you to enter the drive
and directory in which to install the component. Change the drive/directory as
necessary and click Next or pr&ssTER. After all selected components are
complete the application will be installed.

4. After installing the application, Setup will display each of the above mentioned
environment settings. You may keep the default settings or modify the settings.
Setup will run through the final installation steps.

5. When the installation is complete, some final instructions will be displayed.

Installing Optional Software

To install another Genie 2000 program, put its first installation disk into your floppy
drive, then:

1. Open an MS-DOS prompt window.
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2. Atthe command line prompt, type:
a:\setup
If you are using drive b:, typge\setup
3. Follow the instructions presented on the screen.

4. If the instructions on the screen tell you to reboot your system and you are
installing several options, you can install all of them before rebooting.

Completing the Installation
After installing all the software:

 Install and configure the TCP/IP network components (page 237).
* Install the AIM system drivers, if required (page 254).
» For Models S500 and S502, ymustinstall the security key (page 257).

You might want to consider a few changes which can make it easier to run your system.
* You might want to make the Genie 2000 Virtual Data Manager load automatically

each time you start your system (page 257).

* You might want to have a shortcut to the Genie 2000 folder on your desktop (page
257).

Installing TCP/IP Network Components
The TCP/IP subsystem is a standard component of the Windows operating system envi
ronments. The Genie 2000 software is a client/server architecture; communications be
tween the client and server components is through Windows sockets using the TCP/IP
protocol. The following sections describe the required setup.
» The Windows 95/98/ME TCP/IP setup is described on page 238.

* The Windows NT/2000 TCP/IP setup is described on page 246.
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Windows 95/98/ME TCP/IP Setup

The following steps should be performed to ensure proper setup of TCP/IP for use by
Genie 2000 under Windows 95/98/ME. If remote VDM access is required, either by this
computer or by another remote computer to this computer’'s VDM, some additional steps
may be required; these are described in “Additional Setup Steps for Remote VDM Ac
cess” on page 241.

1. To determine if TCP/IP is already installed on your computer, right click on the
Network Neighborhood icon, select Properties, then select the Configuration
tab.

If you see TCP/IP in the Configuration list (Figure 188), it is installed and no
further action is required. Click on Cancel to exit the Network window without
making any changes.

Network EHE

Configuration | Identificationl Acoess Controll

The fallowing network components are installed:

Client far Microzaft Metworks

53 3Com EtherLink |1 or ITP (2 or 16-bit] [2C503)
& Microzaft DLC

[ MetBEUI

N TCPAP

-E': File and prinker sharing for Microsoft Networks

Hemove | Eroperties |
Primary Metwark Logon:
Client for Microsaft Metwarks j
File and Prirt Sharing... |
Description
ak. | Cahicel |

Figure 188 Network Components Screen
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2. Only two network components require installation for Genie 2000. First, a
network adapter must be added. If your computer does not contain a network
adapter card, then a DialUp Adapter must be added. Click okdithéutton
which brings up the following dialog (Figure 189):

Select Network Component Type EE

Click the type of network, component pou want to install;

Client Sl
=il Adapter
& Protocol Cancel
| S ervice

Figure 189 Select Network Component Type

Highlight the Adapter item in the list box and pressAlde button.

3. Another dialog will appear which allows selection of network adapters (Figure
190). Select the appropriate vendor and network adapter card to match the one

| Select Hetwork adapters E I

Click the Network. adapter that matches your hardware, and then click OF. If
you have an installation digk for this device, click Hawve Disk.

Manufacturers: Metwork Adapters:

—

Have Disk... |
0] I Cancel |

Figure 190 Select Network Adapters

239



240

Software Installation

in your machine. If none is present, then select the Microsoft entry in the
Manufacturers list and highlight the DialUp Adapter entry in the Network
Adapters list (this will be highlighted by default if there is only one entry).
ChooseOK to add the selected adapter.

You will be returned to the Network Components Screen. By default, additional
protocols and clients (e.g. NetBEUI and IPX/SPX protocols, Clients for
Microsoft and Netware Networks) are added with the DialUp Adapter. All of
these may be deleted by highlighting the item and pressing the Remove
pushbutton.

After removing any unneeded items from the list of network components, it is
time to add the TCP/IP protocol. Use thed button to bring up the Select
Network Component Type dialog. Highlight Protocol from the Network
Component Type list and preadd to see a dialog as shown in Figure 191.

Select Hetwork Protocol E

Click the Metwork Protocol that pou want to install, then click OF. If pou have
E an inztallation disk for this device, click Have Disk.

Manufacturers: MNetwork Protocols:

|P/5F¥-compatible Protocol
Microzoft DLC

4™ SunSaft

Have Dizk... |
ok I Cancel |

Figure 191 Select Network Protocol

Select Microsoft from the list of Manufacturers and TCP/IP from the list of
Network Protocols; pre€3K when finished to add this protocol to the list of
network components.

If Remote VDM access is required, then proceed to “Additional Setup Steps for
Remote VDM Access” on page 241. If not, prés¢ on the Network Settings
applet to complete the installation (note that with this setup, Genie 2000 will
use the standard loopback IP address, 127.0.0.1).
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You will be prompted for your Windows installation disks (CD-ROM) in order

to copy the required files for the selected network components (note that on
some pre-loaded systems, the Windows distribution is installed on the hard disk
partition containing Windows).

7. Once all required files are copied, you will be reminded that your system
requires re-booting to complete the installation process and are given the option
of restarting your computer immediately.

Additional Setup Steps for Remote VDM Access
If access to this computers VDM is required from another remote computer, then this
computer must identify itself via a unique computername. If, after setting up your remote
VDM access, you have persistent problems in establishing client connections to the
VDM, refer to “Additional TCP/IP Installation Tips” on page 252.

To set up remote VDM acccess, perform the following steps:

1. A network client must be added to the list of network components. Use the Add
pushbutton to bring up the Select Network Component Type dialog. Highlight
Client from the Network Component Type list and press Add to see a dialog as
shown in Figure 192.

Select Network Client E

E[ Click the Metwork Client that you want ta install, then click OK. If you have
= an inztallation digk far this device, click Have Disk.

M anufacturers: Metwork Clients:
Banyan

2 Client for Microsoft Metworks
Client for Metware Metworks

Have Disk... |
()8 I Cancel |

Figure 192 Select Network Client

Select Microsoft from the list of Manufacturers and Client for Microsoft
Networks from the list of Network Clients; pré®@& when finished to add this
Client to the list of network components.
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Select the Identification notebook tab in Network Settings to display the dialog
shown in Figure 193.

Network E

Configuration  Identification |.t'-\ccess Euntmll

Windows uzes the fallowing information ta identify wour
computer on the network. Please type a name for this
computer, the workgroup it will appear in, and a zhort
dezcription of the computer.

Cornputer name:

Workgroup: IWINDE\:"

EDF“PWE.T : IH.&NDY'S COMPUTER
escription:

QK I Caticel |

Figure 193 Network Settings - Indentification

Enter a unique computername (maximum of 8 characters; no spaces allowed).
This dialog requires entry of a workgroup; this is not used by the Genie 2000
software so the value of this field is at the discretion of the user (this field is
typically used in larger networks to help partition them and its users into logical
domains).

Re-select the Configuration notebook tab in the Network Setting applet and
highlight the TCP/IP entry. Press the Properties button to display the TCP/IP
dialog box (Figure 194).

An IP address must be defined for this computer so it can be associated with the
previously entered computername (this is how computers and applications
communicate with each other using TCP/IP; the computer name is translated
into an IP address). Either select the radio button “Specify an IP address” and
enter in a valid IP address and subnet mask (e.g. IP address of 200.200.200.1
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TCPAIP Properties
Bindings I Advanced I DMS Configuration I
Gateway | WINS Configuration IP Address

A IP address can be automatically assigned to this computer.
If your netwaork does not automatically azsign IP addresses. ask
your network administrator for an address, and then type it in
the space below.

" iDbtain an |P address automatically

™~ Specify an [P address:

B Ediess: | | | | |

Supmet hasts | i i i |

ak. I Cancel |

Figure 194 Set TCP/IP Properties

and a subnet mask of 255.255.255.0) or select the radio button “Obtain an IP
address automatically” if this computer resides on a network which uses TCP/IP
and employs dynamic IP addressing.

It is recommended that you contact your network administrator for guidance in
setting up this portion of TCP/IP since IP addresses must be unique on a
network. SelecOK when setup of TCP/IP properties is complete.

4. PresOK on the Network Settings applet to complete the installation. You will
be prompted for your Windows installation disks (CD-ROM) in order to copy
the required files for the selected network components (note that on some
pre-loaded systems, the Windows distribution is installed on hard disk partition
containing Windows).

5. Once all required files are copied, you will be reminded that your system
requires re-booting to complete the installation process and are given the option
of restarting your computer immediately. Select No to the restart computer
guestion since some additional setup steps are still required.

6. The Genie 2000 Network Configuration File (as pointed to by the environment
variable CINETCFG; typically name@2K_VDM.NCF) must be edited.
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Edit the first line of this file to remove the text LOCAL as shown below (this
indicates that the computername / IP address information is defined via the
network settings information and not defaulted to Local / 127.0.0.1):

Original:
1 -\local
1B-\pipe\datasrce
1C-\pipe\configur
Edited:
1-\
1B-\pipe\datasrce
1C-\pipe\configur

If access to another computer’s VDM is required from this computer, then perform the
following steps:

The Genie 2000 Network Configuration File (as pointed to by the environment
variable CINETCFG) must be edited.

Edit additional lines (after the first three lines) into the file as follows (this
example assumes a remote computername of NODEL1):

Original:
1 -\local
1B-\pipe\datasrce
1C-\pipe\configur

Edited:
1-\
1B-\pipe\datasrce
1C-\pipe\configur
1M-\\nodel\pipe\datasrce
1C-\\nodel\pipe\configur

Add additional lines as required to define subsequent remote computers.

Assuming your network does not use DNS, WINS or dynamic IP addressing,
one additional Windows 95 TCP/IP file will require editing in order for this
computer to resolve the remote computer name to an IP address. This file is
namedHOSTS. and must be located in the directory shown in the following
table.
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Operating System Default Directory

Windows 95/98/ME \WINDOWS
Windows NT/2000 \WINNT\SYSTEM32\DRIVERS\ETC

A sample ASCII file name#iOSTS.SAM is installed in the default directory

and can be used as the template for creating this file.

Computername, IP address entries must be made to this file so the remote

computer running the VDM can be accessed by this computer. An example file
is shown below with edits for the remote computername NODE1.

# Copyright (¢) 1994 Microsoft Corp.

#

# This is a sample HOSTS file used by
# Microsoft TCP/IP for Chicago

#

# This file contains the mappings of

# IP addresses to host names. Each

# entry should be kept on an individual
# line. The IP address should

# be placed in first column followed

# by the corresponding host name.

# The IP address and the host name
# should be separated by at least one
# space.

#

# Additionally, comments (such as

# these) may be inserted on individual
# lines or following the machine name
# denoted by a ‘#' symbol.

#

# For example:

#

# 102.54.94.97 rhino.acme.com # source server

# 38.25.63.10 X.acme.com # x client host
127.0.0.1 localhost

200.200.200.5 nodel # Node 1 IP address
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Windows NT/2000 TCP/IP Setup

The following steps should be performed to ensure proper setup of TCP/IP for use by
Genie 2000 under Windows NT/2000. If remote VDM access is required, either by this
computer or by another remote computer to this computer’'s VDM, some additional steps
may be required; these are described in “Additional Setup Steps for Remote VDM Ac
cess” on page 249.

1. To determine if TCP/IP is already installed on your computer, right click on the
Network Neighborhood icon, select Properties, then select the Configuration
tab.

If you see TCP/IP in the Configuration list (Figure 195), it is installed and no
further action is required. Click on Cancel to exit the Network window without
making any changes.

Network H

Idenlificationl Services Protocols IAdaptersI Bindingsl

Mebwork Protocols:

Add... Eemove Eroperties... pdate

— Diescriphion:

Cloze I [Carice] |

Figure 195 Network Protocol Screen

2. Only two network components require installation for Genie 2000. First, a
network adapter must be added. If your computer does not contain a network
adapter card, then an MS Loopback Adapter must be added. Click on the
Adapters notebook tab (this brings up the Network Adapters selection page);
click on theAdd button to bring up the dialog in Figure 196.



Installing TCP/IP Network Components

Select Network Adapter
Click the Metwark Adapter that matches your hardware, and then
click OK. If you have an installation disk for this component, click
Hawe Digk.

MNetwork Adapter:
Micradyne ME10/100 PCl Adapter ;I
MicroG ate SyncLink Intermet Adapter
Loopback &dapter

A R StarlAN 1644 Token-Ring Adapter Ji |

Metwark. Peripherals FODI, AT2
BIE b bisimrl: Dimrimbme =l COFL AT LI
Have Disgk... |
oK | Canecel |

Figure 196 Select Network Adapter

Select the appropriate vendor and network adapter card to match the one in your
machine. If none is present, then select the MS Loopback Adapter entry in the
Network Adapters list. Choo$2K to add the selected adapter. You will be
prompted for your Windows NT/2000 installation disks (CD-ROM) in order to
copy the required files for the selected network adapter (note that on some
pre-loaded systems, the Windows NT/2000 distribution is installed on the hard
disk partition containing Windows NT/2000).

3. Itis now time to add the TCP/IP protocol. Select the Protocols notebook tab on
the Network Settings screen and pressAittié button to bring up the Select
Network Component Protocol dialog (Figure 197).

Select Network Protocol

Click the Network, Protocol that you want to install, then click OF. If
T yau have an installation disk for this companent, click Hawve Digk.

MNetwork Pratocal:

%~ NetBEUI Protocal =]

T MwiLink IP%/SP3 Compatible Transport

T Paint Ta Paint Turneling Protocal

U Steams Ervirorment

- TCP/IP Protocal =
Have Digk... |

u]: | Cancel |

Figure 197 Select Network Protocol
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Highlight the TCP/IP Protocol from the Network Protocol list and pB#sso

add. You will be prompted for your Windows NT/2000 installation disks
(CD-ROM) in order to copy the required files for the selected network adapter
(note that on some pre-loaded systems, the Windows NT/2000 distribution is
installed on the hard disk partition containing Windows NT/2000).

4. If remote VDM access is required, then proceed to "Additional Setup Steps for
Remote VDM Access” on page 249.

5. Press the Close pushbutton to exit the Network setting dialog. At this time you
will be prompted (via a dialog shown in Figure 198) for setup of TCP/IP
properties.

Microzoft TCPAP Properties

IP Address | DNS | WINS Address | Routing |

An IP address can be automatically assigned to this netwark card
by a DHCF server. If pour netwark. doss nat have a DHCP server,
azk your network, administrator for an address, and then type it in
the space below.

Adapter:
| [1] M5 Loopback Adapter =l

€ Dhtain an IP address from a DHCP server
% Speciy an IP address

P Address: I . . .
Subnet Mask: || . . .
Default G ateway: I . . .

Advanced. . |
’TI Cancel I Apply |

Figure 198 Microsoft TCP/IP
Properties

On this dialog, an IP address and subnet mask must be specified. Since the loopback
adapter has been selected (i.e. restricting TCP/IP communications to local only), then any
legal IP address and subnet mask may be specified (e.g. 200.200.200.1 for IP address and
a subnet mask of 255.255.255.0). Note that with this type of setup, Genie 2000 will use

the standard loopback IP address, 127.0.0.1, and not the one specified in this dialog. Press
OK to complete the setup.
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6. Once all required files are copied and the installation is complete, you will be
reminded that your system requires re-booting to complete the installation
process and are given the option of restarting your computer immediately.

Additional Steps for Remote VDM Access

If access to this computers VDM is required from another remote computer, then this
computer must identify itself via a unique computername. If, after setting up your remote
VDM access, you have persistent problems in establishing client connections to the
VDM, refer to “Additional TCP/IP Installation Tips” on page 241.

To set up remote VDM access, perform the following steps:

1. The name of this computer must be defined via the Network Settings applet. To
do this, click on the Identification notebook tab which brings up a dialog box.

Click theChangebutton to enter a unique computername (maximum of 8
characters allowed by Genie 2000; no spaces allowed). This dialog (Figure 199)
requires entry of a workgroup; this is not used by the Genie 2000 software so
the value of this field is at the discretion of the user (this field is typically used

in larger networks to help partition them and its users into logical domains).

Network EH
Identification I Servicesl F'roloc:olsl Adaptersl Bindingsl

Windows uzes the following information to identify pour

| computer on the netwark. ou may change the name for
thiz carmputer and the workgroup or dornain that it will
appear in.

Camputer M ame: ILISA

‘warkgroup: IWDHKGHDUP

(]9 | Cancel

Figure 199 Computer Name
Identification
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Click theClosebutton to exit the Network setting dialog. You’'ll be prompted
(via the dialog in Figure 200) to set up the TCP/IP properties.

Microsoft TCP/IP Properties E E3

IP Acidhess | DNS | WING Address | Fiouting |

An IP address can be automatically assigned to this network card
by a DHCF server. If your network does not have a DHCP server,
azk pour network, administrator for an address, and then pe it in
the space below.

Adapter;
|[11M5 Loopback Adapter =

" Obtain an IP address from a DHCR server
' Specify an IP address

P &ddress: I . . .
Subinet bask: || . . .
Drefault Gateway: I . . .

Advanced... |
Ok I Cancel | Apply |

Figure 200 TCP/IP Properties Screen

An IP address must be defined for this computer so it can be associated with the
previously entered computername (this is how computers and applications
communicate with each other using TCP/IP; the computer name is translated
into an IP address). Either select the radio button “Specify an IP address” and
enter in a valid IP address and subnet mask (e.g. IP address of 200.200.200.1
and a subnet mask of 255.255.255.0) or select the radio button “Obtain an IP
address automatically” if this computer resides on a network which uses TCP/IP
and employs dynamic IP addressing.

It is recommended that you contact your network administrator for guidance in
setting up this portion of TCP/IP since IP addresses must be unique on a
network. SelecOK when setup of TCP/IP properties is complete.

Once all required files are copied, you will be reminded that your system
requires re-booting to complete the installation process and are given the option
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of restarting your computer immediately. Select No to the restart computer
guestion since some additional setup steps are still required.

4. The Genie 2000 Network Configuration File (as pointed to by the environment
variable CINETCFG; typically name@d2K_VDM.NCF) must be edited as
follows:

Edit the first line of this file to remove the text LOCAL as shown below (this
indicates that the computername/IP address information is defined via the
network settings information and not defaulted to Local / 127.0.0.1):

Original:
1 -\local
1B-\pipe\datasrce
1C-\pipe\configur
Edited:
1-\
1B-\pipe\datasrce
1C-\pipe\configur

If access to another computers VDM is required from this computer, perform the
following steps:

1. The Genie 2000 Network Configuration File (as pointed to by the environment
variable CINETCFG) must be edited as follows:

Edit additional lines (after the first three lines) into the file as follows (this
example assumes a remote computername of NODE1):

Original:
1 -\local
1B-\pipe\datasrce
1C-\pipe\configur

Edited:
1-\
1B-\pipe\datasrce
1C-\pipe\configur
1M-\\nodel\pipe\datasrce
1C-\\nodel\pipe\configur

Add additional lines as required to define subsequent remote computers.
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2. Assuming your network does not use DNS, WINS or dynamic IP addressing,
then one additional Windows NT/2000 TCP/IP file requires editing in order for
this computer to resolve the remote computer name to an IP address. This file is
namedHOSTS. and must be located in the
WINNT\SYSTEM32\DRIVERS\ETC directory. A sample file name@STS.
is installed (located in the aforementioned directory) and can be used as the
template for creating this file. Computername, IP address entries must be made
to this file so the remote computer running the VDM can be accessed by this
computer. An example file is shown below with edits for the remote
computername NODEL.

# Copyright (c) 1993-1995 Microsoft

# Corp.

#

# This is a sample HOSTS file used by
# Microsoft TCP/IP for Windows/NT

#

# This file contains the mappings of

# IP addresses to host names. Each

# entry should be kept on an individual
# line. The IP address should

# be placed in first column followed

# by the corresponding host name.

# The IP address and the host name
# should be separated by at least one
# space.

#

# Additionally, comments (such as

# these) may be inserted on individual
# lines or following the machine name
# denoted by a ‘# symbol.

#

# For example:

#

# 102.54.94.97 rhino.acme.com # source server

# 38.25.63.10  x.acme.com # x client host
127.0.0.1 localhost

200.200.200.5 nodel # Node 1 IP address

Additional TCP/IP Installation Tips

Genie 2000 uses (by default) the port numbers 1200, 1300, and 2000 when creating
socket connections for client/server communications. These are in the range of “user de
fined” services as specified by the TCP/IP standard. It is possible that these may be de
fined by another application on your computer which will cause conflicts with Genie
2000. If problems persist in establishing client connections to the VDM, this may be a
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possible cause of the problems. To verify, examine the file WINDOWS\SERVICES
(Windows 95/98/ME) or WINNT\SYSTEM32\DRIVERS\ETC\SERVICES (Windows
NT/2000). as shown below.

# Copyright (c) 1993-1995 Microsoft Corp.
#

# This file contains port numbers for

# well-known services as defined by

# RFC 1060 (Assigned Numbers).

#

# Format:

#

# <service name> <port number>/

# <protocol> [aliases...] [#comment>]

echo Tltcp

echo 7/udp

discard 9/tcp sink null
discard 9/udp sink null
systat 11l/tcp

systat 11/tcp users
daytime 13/tcp

daytime 13/udp

netstat 15/tcp

kpop 1109/tcp  # Pop with Kerberos
phone 1167/udp

ingreslock 1524/tcp

maze 1666/udp

nfs 2049/udp # sun nfs.

Check to see if any one of the default Genie 2000 port numbers are defined. If so, then
edits must be made to this file as follows:

Datasrce nnnn/tcp  # VDM datasource connection
Advise nnnn/tcp  # VDM advise connection
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where nnnn is an undefined port number.
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If a Dialup Adapter is used for binding the TCP/IP protocol stack, it is possible that your
Windows system is set up to “Connect to the Internet as needed”. This feature will
instruct the system to prompt you for an Internet connection whenever a Genie 2000

client application connects to the VDM.

To disable this behavior, bring up the Internet settings applet from within the Control
Panel. Use the Connections notebook tab (as shown in Figure 201) and uncheck the
checkbox labeled “Connect to the Internet as needed”; click on OK to save this settings

change.

Internet Properties

General Connection | Navigationl F'rogramsl Securityl Advancedl

— Dialing

Q I™ | Eonnect ta theilntemet a2 needed
|z the bl atite Diald pild et erking commestionm;

[

Froperties |

I= | Disconnestif idle far IEI 3: rmifutEs

I™ | Perfamsystemn secuiy cheslk before disling

— Prosy server

el

[~ Connect through a prosy server

Seftings, |

Cancel | Appl

Figure 201 Connect to Internet

Installing AIM Device Drivers

In order to communicate with an AIM acquisition device under Genie 2000, a special

254

protocol stack must be installed.

e The Windows 95/98/ME AIM setup is described on page 255.
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» The Windows NT/2000 AIM setup is described on page 256.

For CD-ROM distributions, the following table shows the CD-ROM location of the AIM
drivers for each operating system.

Directory Operating
System
95 Windows 95/98
ME Windows ME
NT Windows-NT
2000 Windows 2000

Windows 95/98/ME AIM Setup

The following steps should be followed to ensure proper setup of the AIM protocol stack
under Windows 95/98/ME:

1. Launch the Network Settings applet (via the Control Panel).

2. Press the Add pushbutton, highlight Protocol from the list, and click on the
Have Disk pushbutton.

3. Make sure the CD is still loaded in the CD-ROM drive. Select the directory

(?7\95 or ?:\ME) having the required Windows AIM drivers, whergyour
CD-ROM drive.

4. Click OK.

5. A dialog box will appear having the following entry: Canberra 802.3 SNAP
Protocol driver; clickOK to accept this protocol.

6. Make sure that the Canberra 802.3 SNAP Protocol has bound to the correct
Ethernet adapter (this is not an issue if you have only one Ethernet adapter in
your computer). If multiple adaptes are present, the adapter binding can be
determined from the network components list box in the Network Settings
dialog. The name of the protocol is followed by a “-” and the name of the
adapter that it is bound to. To make a change, select the currently bound adapter
(by highlighting it in the network components list box) and press the Properties
pushbutton. Select the Bindings notebook tab and uncheck the Canberra 802.3
protocol item. ClickOK, then select the adapter you want to bind the Canberra
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802.3 protocol to (again, by highlighting it within the network components list
box). Press the Properties pushbutton, select the Bindings notebook tab, and
check the Canberra 802.3 protocol item. ClKk to save new bindings.

Exit the Network settings dialog by clicking @K (follow the prompts for
your Windows distribution and reboot your system).

Windows NT/2000 Setup

The following steps should be followed to ensure proper setup of the AIM protocol stack
under Windows NT/2000:

1. Launch the Network applet (via the Control Panel).

Click on the Protocols notebook tab and then press the Add pushbutton.
Click on the Have Disk pushbutton.

Make sure the CD is still loaded in the CD-ROM drive. Select the directory
(?\NT or ?:\2000) having the required Windows NT/2000 AIM drivers, wRere
is your CD-ROM drive.

Click OK.

A dialog box will appear having the following entry: Canberra 802.3 SNAP
Protocol Driver V1.0; clickOK to accept this protocol.

Make sure that the Canberra 802.3 SNAP Protocol is bound to the correct
Ethernet adapter (this is not an issue if you have only one Ethernet adapter in
your computer). If multiple adapters are present, the adapter binding can be
determined from the Bindings dialog. The name of the protocol can be clicked
on which brings up a list of adapters it is bound to. Highlight the adapter(s)
which do not require the Canberra 802.3 protocol driver and click on Disable.
Click on Close to save these new bindings.

Exit the Network settings dialog by clicking @K (follow the prompts for
your Windows distribution and reboot your system.)
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Installing the USB Driver

In order to communicate with Canberra’s USB enabled devices (Inspector 2000) a special
driver must be installed. The following section describes the required steps to follow for
setting this up under Windows 98.

Windows 98 Setup
1. Plug the Inspector 2000 into the USB.

2. Window’s 98 will prompt you for the USB driver diskette.
3. Insert the Genie 2000 CD into the CD ROM drive.
4. Specify the CIUSB directory on the CD ROM.

5. Click OK. Itis not necessary to reboot.

Installing the Security Key

Install the security key in a parallel port. The Models S500 and S502 Genie 2000 soft-
ware will not operate without this key.

Loading the Virtual Data Manager

Note that all Genie 2000 programs require that the Virtual Data Manager (VDM) pro
gram be running before they can be started. If the VDM is not already running when an
application is launched, it will be started automatically. This may cause a brief delay
when launching an application.

To improve performance, make a copy of the Virtual Data Manager (VDM) shortcut
from the Genie 2000 desktop folder and put it in the Startup folder. All programs in the
Startup folder are automatically started when Windows is started.

Creating a Shortcut to Genie 2000

After software installation, create a shortcut on the Desktop to the Genie 2000 folder.

1. Click on Start Menu.
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Select Settings, then click on Taskbar.
Click on Start Menu Programs, then select the Advanced button.
Double click on the Programs item in the right hand part of the display.

Using the secondary mouse button (usually the right button), click on the Genie
2000 item.

Select Copy, then move the mouse cursor to the desktop.
Click the secondary mouse button, then select Paste Shortcut.

Close the Exploring and the Taskbar Properties windows.

You can move the shortcut icon anywhere on the desktop and, if you like, you can re
name it.

Uninstalling the Genie Software
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Note: The Genie 2000 software components must be uninstalled in the order in which

they were installed to ensure that all modified Genie 2000 and system files are
returned to their proper state.

To uninstall all or part of the Genie 2000 software:

Click on Start Menu.

Select Settings.

Select Control Panel.

Select the Add/Remove Programs icon.

In the scroll-down list of programs in the Install/Uninstall pane, highlight the
Genie 2000 component(s) you want to uninstall.

Select theAdd/Removebutton to remove the highlighted items.
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B. Hardware Installation

This chapter covers installation of the System 100 MCA and AccuSpec MCA hardware.
AIM and InSpector MCA hardware installation is covered in their manuals.You'll need
access to the PC's expansion bus and system board when installing internal options such
as:

* MCA boards
» Display adapters
* Memory expansion

» 1/O adapters

CAUTION  To prevent a loss of data stored on a fixed disk drive, back up
all files before altering your system.

Installing System 100 Boards

Canberra has carefully designed the System 100 MCA boards so that there is no conflict
with any IBM devices, but if another non-IBM adapter board is installed it is advisable to
check its 1/0 addresses before installing the Canberra board. In the event of an addressing
conflict, the System 100 allows for an alternate set of addresses. The System 100 boards
can be one of two models. They can be distinguished by the label on chip A63: Model
4610 has a blue label and Model 4611 has a white label, as shown in Figure 202.

There is no restriction on the MCA numbering (see Table 3). For example, if there is a
conflict at both the primary and alternate addresses for MCA #1, you can set up the board
as MCA #2. Note that two boards can’t use the same MCA number.

The System 100 does not require DMA, Interrupt, or Memory Access from the com
puter’s bus — only INput and OUTput at the listed addresses. The required Bus Signals
for both PC Bus and Micro Channel Bus MCA Boards are listed in Appendigrdhnt

cal Information The Genie 2000 software allows up to four System 100 MCA boards to
operate simultaneously.
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Table 3 System 100 PC I/O Address Map

Model 4610
Jumpers Primary Alternate
Address Address
MCA W6 W8 W9=2-3 W9=1-2
#1 2-3 2-3 340-345,, 300-305,
#2 2-3 1-2 348-34D 308-30Dy
#3 1-2 2-3 350-355, 310-315,
#4 1-2 1-2 358-35D, None
Model 4611
Jumpers Primary Alternate
Address Address
MCA W6 W8 W9=2-3 W9=1-2
#1 No selection
#2 2-3 1-2 348-34D 308-30Dy
#3 1-2 2-3 350-355, 310-315,
#4 1-2 1-2 358-35D 318-31Dy
PC Bus MCAs

Two boards can’t be set for the same MCA number.

Note: If there is an address conflict it will not be possible to install the System 100 board

unless the other adapter is removed.

Installing the PC MCA Board

1.

Turn OFF the power to the system unit and to all connected external options
(display, printer, and so forth). If this is the initial installation, refer to the
documents provided with the computer. Unplug the power cord to the system
unit.
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Note location of all cables and disconnect them from the system unit.
2. Follow the instructions in your computer’s manual on how to remove the cover.

3. Remove the rear panel expansion slot cover from one of the unused full length
expansion slots. Set the screw aside for later use.

4. Install the board into the selected slot aligned so that the connector sockets are
at the rear. The beveled edge of the cover bracket fits into a slot in the rear
panel plate and the other end of the board should slide into a plastic support.

On some computers, it will be easier to install the MCA board if the adjacent
boards’ brackets are loosened. Press the board in firmly to fully seat it in its
expansion bus connector.

5. Install the screw that was removed with the slot cover and secure all boards.
6. Repeat steps 3 through 5 for all boards to be installed in the computer.

7. Install the system unit’'s cover and tighten the cover screws.

8. Connect thac power cord.

9. Apply the board label that was provided with the board to the rear panel slot.
The MCA number should correspond to the address selected. This will help
later when connecting cables.

Micro Channel Bus MCAs

Boards designed for the Micro Channel bus have programmable registers that replace
jumpers and switches. These registers are loaded during system configuration at
power-on. The Adapter Descriptor File (ADF) for the board is included on the Genie
2000 Basic Spectroscopy disk. This is the same file that is on the S398 disk. If you are
upgrading the software of an existing system, it is not necessary to reconfigure your sys
tem.

Copying the S100 Configuration File

Before installing an MCA board in the computer, it will be necessary to copy the ADF
file from the S400 disk to yourackupcopy of the PS/2 Reference Digko notcopy it
to the original disk supplied with your PS/2 system!
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The backup disk is a 1.44 MB (high density) disk that was created from the Reference
Disk that came with your computer. The file to copy from the S400 disk is called
“@60B2.ADF".

If DOS is installed, you can use the DOS Copy command to copy the “@60B2.ADF” file
to your Backup Reference Disk.

If this is the initial installation, refer to the Quick Reference Manual supplied with your
computer. The Backup Reference Disk has a “Copy an Option Disk” function. Booting
the computer with the Backup Reference Disk in drive A: will bring up the menu. Follow
the instructions on the screen.

Installing the Micro Channel MCA Board

1.

Turn power OFF to the system unit and all connected external options (display,
printer, and so forth). If this is the initial installation, refer to the documents
provided with the computer. Unplug the power cord to the system unit.

Note location of all cables and disconnect them from the system unit.

Follow the instructions in your computer’'s Guide to Operations on how to
remove the cover.

Remove the rear panel cover from one of the unused expansion slots. Loosen
the thumbscrew, then slide the cover out. The System 100 Micro Channel MCA
board can be plugged into any Micro Channel bus slot.

Install the board by pressing it firmly into the slot connector, but don't force it
into the slot (the plate is fairly flexible and will bend if not positioned properly).
The notch on the rear panel plate should slide over the grounding screw.

Tighten the rear panel screw.
Repeat steps 3 through 5 for all boards to be installed in the computer.

Install the system unit’s cover and tighten the cover screws. Some computers
have a cover lock, which can be used to protect devices and options inside the
computer.

Connect thac power cord.
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Configuring the Micro Channel Computer

The Backup Reference Disk should be inserted in drive A: Turning on the computer will
cause it to recognize that its configuration has changed and an error “165” message will
be displayed, followed by an IBM logo display.

Note: If the computer is turned on without the Backup Reference Disk, error “165” will
be displayed and you will be prompted to use the Backup Reference Disk. Insert it in
drive A: and reboot the computer by presSIT@L+ALT+DEL.

From the IBM logo screen, preESTERt0 continue. An explanation of the “165” error
should appear.

Press theG DNkey to continue.

You will then be asked if “Automatic Configuration” is to be run. Answer Yes
(pressy).

Note: Running this Automatic Configuration affects only the boards that have
been added or removed. Boards that have not been moved will remain as
previously configured.

Pres€ENTERwith the disk still in drive A:. The computer should reboot; this
time without error.

After the IBM logo screen appears, preSSER. This time the Main Menu will
be displayed.

Use the cursor keys to select “Set Configuration”. Then gressR. This will
cause the Configuration Menu to appear.

Note The “Run Automatic Configuration” command configures the computer and all

adapters including the System 100 MCA boards to default settings, which may
not be desirable.

6. Select “View Configuration”, then preBsITER This will show the configura

tion that is stored in the computer’s battery-backed memory. Pressckey
after determining if the configuration is acceptable. If it is acceptable, go to step
12.

To make changes to the configuration, select “Change Configuration” and press
ENTER.

8. Use the cursor keys to move to the line that you want to change.



Installing System 100 Boards

For the MCA board(s), use tReandFe keys to advance through the options
until you have the selection you want to use. Boards can be assigned in any
order; the computer will inform you of an address conflict by placing an
asterisk (*) beside boards with overlapping addresses. The conflistbe
resolved by selecting a different board number or alternate address. Refer to
Table 4 for primary and secondary addresses.

Table 4 System 100 Micro Channel I/O Adress Map

MCA Primary Address | Alternate Address
#1 340-347,, 300-307
#2 348-34F, 308-30F,
#3 350-357 310-317,,
#4 358-35F 318-31Fy

Note Do not assign the same “MCA#” to multiple boards. The configuration pro-

gram only checks for overlapping addresses, but the application program will
only recognize one board of the same MCA#. You can’t have one board as
MCA numberm at the Primary address and another board with the same MCA
number at the Alternate address.

10. After making the changes, pr&asto Save this configuration in the cem
puter’s battery-backed memory.

11. Pres€ENTERtO continue, then pregscto return to the Set Configuration
Menu.

12. You should now make a copy of the configuration on your Backup Reference
Disk. Select “Backup Configuration” and pressreR.

Note: If the contents of the battery-backed memory are lost because of battery

failure, the “Restore Configuration” command in the Set Configuration Menu
will transfer the saved configuration from the Backup Reference Disk to the

memory.
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13. Select “View Configuration”. Note which MCA# is in which slot and apply the
corresponding label to the rear panel from the label set included with each
MCA board. This will help later when connecting cables.

14. Presgscto return to the Main Menu. If you are doing the initial installation,
you may want to use some of the other programs provided on the Reference
Disk before installing the operating system and application programs. Refer to
the documentation provided with the computer.

Installing AccuSpec Boards

Five configurations of the AccuSpec board are supported:

AccuSpec A: 8K channel memory, 8K on-board ADC.

» AccuSpec B: 16K channel memory, no ADC.

» AccuSpec Nal: 8K channel memory, 2K on-board ADC.

* AccuSpec FMS: 18K channel memory (16k optional), no ADC.

* AccuSpec Nal Plus: 4K channel memory, 2 groups, 2K on-board ADC, Amp and
HVPS.

To use the Genie 2000 system you will need the following hardware: a detector,
front-end electronics, a personal computer system and an AccuSpec board or boards.
These devices are connected as shown in Figure 203.

Unpacking
Carefully remove all materials from the shipping container. Check all equipment for pos
sible damage. If damage was incurred during transit, contact Canberra’s Custemer Ser
vice Department immediately.

For each AccuSpec B board you received, you should have an AccuSpec B ADC Inter
face Cable (C1704).

For each AccuSpec/Nal Plus board you received, you should have a Preamp Power
Adapter Cable (C1552).

If you are going to use the ADT, AMPBSY, SCA or GATE signals from an AccuSpec A
or AccuSpec Nal board, you should have a 759618 breakout cable for these signals; it
must be ordered separately.
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Figure 203 Standalone Genie-PC System

If you are going to use an AccuSpec A or AccuSpec Nal with Model 589 or Model 8224
Analog Multiplexer, you should have a 1.8 m 840617 cable or a 4.5 m 840618 cable.
These cables require an additional rear panel slot on the PC.

If you intend to use a Model 589 or 8224 Analog Multiplexer, you must have a 751776
interface cable to connect the multiplexer to a parallel port on the computer (note that this
portmust nothave the security key connected to it). This provides the required start/stop
control.

Selecting a Memory Address

Data is read from and written to the AccuSpec board’s on-board memory through a “win
dow” in the computer's memory address space. All boards in the system should be set to
the same window address. The memory window address can be changed by running the
MCA Input Definition Editor; see Chapter 3JICA Input Definition Editor

You must specify an address for the memory window which does not conflict with any
other hardware in your system. The memory window normally begins at a 32K or 64K
byte boundary. Each channel uses 4 bytes and a window of 64K bytes. A system memory
map for Personal Computers is shown in Table 5.
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Table 5 PC System Memory Map

Address Range Size Name or function

00000 to 9FFFF | 640K Main system memory

A0000 to AFFFF | 64K EGA, VGA AND MCGA

B0O00O to BFFFF | 64K EGA and all display adapters

C0000 to DFFFF | 128K Reserved for ROM on I/O
adapter such as AccuSpec

EO0000 to EFFFF | 64K 64K ROM on AT, free on PC/XT.

FO000 to FFFFF | 64K 64K ROM on system board

ROM on I/O adapters is usually in the range C0000-CFFFF. Addresses DO000-DFFFF
are free in most machines, thus DO0OQO is used as the default base of the AccuSpec mem-
ory window.

When choosing a memory window address for the AccuSpec board in a PS/2 computer
with a VGA or better monitor, the address may need to be on a 32K boundary. The fol-
lowing table shows some possible mapping options:

PS/2 with VGA

C8000 (8K channel maximum)
D0000 (16K channel maximum)
D8000 (8K channel maximum)

Selecting Jumper Options

Before installing AccuSpec boards in your computer, you must select the switch and
jumper options on each board. Jumpers are factory configured for normal operation.
Therefore, only the 1/0 address switches need to be set for most applications. Instructions
for selecting basic options are given below.

NOTE: Some jumpers may be soldered to minimize the chances of invalid configura
tions.

AccuSpec A and AccuSpec Nal

Specific jumpering instructions for AccuSpec A and AccuSpec Nal boards are shown in
Figure 204 and Table 6.
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Table 6 AccuSpec A and Nal Address Settings

Hardware Installation

QE_:C 1 2 3 4

/O Addr 300 310 320 330

S"Afiltgh: CLOSED CLOSED CLOSED CLOSED
A9 OPEN OPEN OPEN OPEN
A8 OPEN OPEN OPEN OPEN
A7 CLOSED CLOSED CLOSED CLOSED
AG CLOSED CLOSED CLOSED CLOSED
A5 CLOSED CLOSED OPEN OPEN
A4 CLOSED OPEN CLOSED OPEN

Base I/0O Address Switches.

The Base I/O Address Switches should be set to (hexadecimal) 300, 310, 320, and
330 for units 1, 2, 3 and 4, respectively, unless other hardware interferes. The
switches are labeled A4 through A10. An OFF or OPEN switch is a 1. An ON or

CLOSED switch is a 0.

Switch settings for the four standard addresses are shown in Table 6.

LFC Enable Switches

Must always be in the “CLOSED” or “ON” position. The Model 599 LFC module

cannot be used with the AccuSpec/A or /Nal ADC.

ADC Interface Transfer Times
RDY DEL and CLADC DEL jumpers should be in position “4".

Memory Window Mapping.

There are five jumpers used to select the memory size, window size, and window lo
cation. The normal settings are:
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AS=32/64K
BS=32/64K
CS=16/32K
DS=1B

MAP = 32K.

Other positions for these jumpers are not used by the Genie 2000 software.

Spectrum Size
Leave jumper in the 8K position.

ADC Enable
Leave installed, enabling on-board ADC.

MUX Selection Jumpers

Remove all eight jumpers J1 through J8 when using a Model 589 or Model 8224 Analog
Multiplexer; otherwise J1 through J8 should be left installed.

External Strobe Selection

Leave the jumper in the “PHA” mode for normal (discriminator-triggered) PHA opera-
tion. Place the jumper in the “STB” position for externally gated conversions. With a
Model 589 or Model 8224 Analog Multiplexer, the jumper must be in the STB position.

External Signal Selection

There are four jumpers to select external signal and polarities. The normal settings are
“BUSY”, “GATE*", “SCA*”, and “ADT*". The optional positions are explained in the
external signal descriptions of Appendix Technical Information

Interface Signal Selection
Leave jumpers in “ND” and “ACQ*” positions.

W1, W2 and W3
W1, W2, and W3 are manufacturing test jumpers; they must be left installed.

AccuSpec B

Specific jumpering instructions for AccuSpec B boards are given in Figure 205 and Table
7.
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Table 7 AccuSpec B Address Settings

Board No.: 1 2 3 4

g?vitAci‘f" 300 310 320 330
A10 CLOSED | CLOSED @ CLOSED | CLOSED
A9 OPEN OPEN OPEN OPEN
A8 OPEN OPEN OPEN OPEN
A7 CLOSED | CLOSED CLOSED | CLOSED
AG CLOSED | CLOSED CLOSED | CLOSED
A5 CLOSED | CLOSED | OPEN OPEN
Ad CLOSED | OPEN | CLOSED OPEN

Base I/0 Address Switches

The address switches should be set to (hexadecimal) 300, 310, 320 and 330 for units 1, 2,
3 and 4, respectively, unless other hardware interferes. The switches are labeled A4
through A10. An OFF or OPEN switch is a 1. An ON or CLOSED switch is a 0.

Switch settings for the four standard addresses are shown in Table 7.

LFC Enable Switches

Place in the “CLOSED” or “ON” position for normal PHA acquisition. Place in the
“OPEN” or “OFF” position to enable LFC acquisition when connected to a Model 599
LFC module.

ADC Interface Transfer Times
The board is shipped with both the RDY DEL and CLADC DEL jumpers in position “4”
(1.0pus delay and transfer times). Longer times may be selected with position “@is{1.5
or position “8” (2.0us) when long ADC cables are used; shorter times may be selected
with position “2” (0.5us) when short cables and fast ADCs are used.

Memory Window Mapping
There are five jumpers used to select the memory size, window size, and window loca
tion. The normal settings are:
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AS=32/64K
BS=32/64K
CS=64K
DS=1B
MAP = 64K

Other positions for these jumpers are not used by the Genie 2000 software.

Spectrum Size

The SPEC jumper is placed in the “16K” position when a 16K ADC is used. The SPEC

jumper must be in the “8K” position if an older 8K ADC is used or if 2 groups of 8K are
to be used.

Interface Signal Selection

Jumpers are normally in “ND” and “ACQ" position for use of the interface with a Can
berra ADC.

W2
W2 is a manufacturing test jumper; it must be left installed.

AccuSpec Nal Plus

Specific jumpering instructions for AccuSpec Nal Plus boards are given in Figure 206
and Table 8.

Base I/0O Address Switches

The address switches should be set to (hexadecimal) 300, 310, 320 and 330 for units 1, 2,
3 and 4, respectively, unless other hardware interferes. The switches are labeled A4
through A10. An OFF or OPEN switch is a 1. An ON or CLOSED switch is a 0.

Switch settings for the four standard addresses are shown in Table 8.
Memory Window Mapping

A jumper in position “16LO" (actually a trace) places the 16K byte memory at a 32K ad
dress boundary (for instance, DO0O00 or D8000).
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Table 8 AccuSpec Nal Plus Address Settings

Board No.: 1 2 3 4
S'/\fv)itﬁ‘ﬁ:dr 300 310 320 330
A10 CLOSED | CLOSED | CLOSED = CLOSED
A9 OPEN OPEN OPEN OPEN
A8 OPEN OPEN OPEN OPEN
A7 CLOSED | CLOSED | CLOSED A CLOSED
A6 CLOSED | CLOSED | CLOSED = CLOSED
A5 CLOSED | CLOSED | OPEN OPEN
Ad CLOSED | OPEN | CLOSED| OPEN

AccuSpec FMS

Specific jumpering instructions for AccuSpec FMS boards are given in Table 9.

Base I/0O Address Switches

The address switches should be set to (hexadecimal) 300, 310, 320 and 330 for units 1, 2,
3 and 4, respectively, unless other hardware interferes. The switches are labeled A4
through A10. An OFF or OPEN switch is a 1. An ON or CLOSED switch is a 0.

Switch settings for the four standard addresses are shown in Table 9.

Memory Window Mapping

A jumper (labled MAP) places the 16K byte memory at either a 64K or 32K address
boundary (for instance, DO000 or D8000).
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Table 9 AccuSpec FMS Address Settings

Board No.: 1 2 3 4
s”v(v)itﬁr?:dr 300 310 320 330
A10 CLOSED | CLOSED | CLOSED | CLOSED
A9 OPEN OPEN OPEN OPEN
A8 OPEN OPEN OPEN OPEN
A7 CLOSED | CLOSED | CLOSED | CLOSED
AG CLOSED | CLOSED | CLOSED | CLOSED
A5 CLOSED | CLOSED | OPEN OPEN
A4 CLOSED | OPEN | CLOSED | OPEN

Installing the Boards

Refer to your computer’s operating manual for instructions on installing option cards
(also called adapters). Each AccuSpec board requires a full-length option slot. In addi-
tion, use of an AccuSpec A or Nal with an analog multiplexer requires an extra rear-panel
opening for the multiplexer connector.

If you have a hard disk mounted on a plug-in adapter card, you may need to put the
AccuSpec A, Nal and Nal Plus boards as far as possible from the disk drive, as magnetic
fields from the drive motor may introduce noise which degrades the usable resolution of
the ADC. AccuSpec B boards may be placed anywhere that space allows.

Ensure that you have the required number of slots available for the boards in the com
puter or in an expansion chassis. To install your board(s):

CAUTION  Turn off your computer. Never insert or remove any adapter

board when the computer is on; severe damage to your com-
puter or adapter may result.

1. Loosen the screws and gently remove the system’s cover.
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2. Remove the expansion slot cover by loosening the screw on the rear of the
selected expansion slot lifting it up.

3. Place the AccuSpec board in an available expansion slot.

5. Insert the adapter(s) into the expansion slot(s) and firmly press it into place until
the board clicks. Replace and tighten the screw.

6. Replace the system cover.

7. Your board is installed. Now you must configure your system to recognize the
board. See Chapter BICA Input Definition Editor

Other Hardware

278

If there is any other hardware, such as adapters or memory, to be installed, follow the in-
structions included with each item.

Peripherals

Windows provides for hard copy to printers and plotters using the computer’s serial
(COMN) and Parallel (LPTn) interfaces. Before replacing the cover, note what interfaces
are installed, their addresses (for instance, COM1 or COM2), and slot locations; you'll
need this information when you connect the peripheral’s cable.

Display Adapters

Though Windows will operate with a wide variety of Display Adapters, Genie 2000 soft
ware is optimized for the SVGA display. Note which subsystem you are using; it will be
needed in the Windows installation.

Reconnect the cables that were removed earlier, then turn the power ON and verify that
the Power On System Test passes.

Turn power OFF and reinstall the cover. Before installing the system unit cover, make
sure to check your computer manuals. Some models may require moving internal
switches.



Connecting the System

Memory

Windows and the Genie 2000 software require a minimum of eight Megabytes of RAM,
but will have greatly improved performance with more memory. For better system per
formance, Canberra recommends you use memory that plugs directly into the mother
board instead of memory boards that plug into the system bus.

Connecting the System
This section describes a typical Genie 2000 system. Refer to Figure 207.
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» IBM 386-based computer, or compatible
* VGA display card and monitor

* Genie 2000 security key

* Microsoft InPort Mouse

* IBM ProPrinter

* Canberra Model 4610 Master MCA Board

» Canberra Model 1510 Integrated Signal Processor (or equivalent NIM
modules and NIM Bin)

e Canberra Germanium Detector
» Radioisotope Source

1. Connect the keyboard to the DIN connector on the lower part of the computer’s
rear panel.

2. Connect the Microsoft InPort Mouse to the mouse port on the rear panel.
3. Connect the VGA display’s 15-pin video cable to the Display connector.
4. Connect the Genie 2000 security key to any available parallel port.

5. Connect the C-1548 cable, or equivalent, between the printer and LPT1.

6. Connect the 1510’s DATA connector to the MCA board with the supplied
C1547 cable.

The optional C-1545A 3 m shielded ribbon cable has a black wire with a ring

lug on the ADC end, which is to be grounded on a grounding screw on the
ADC'’s rear panel. The black wire at the computer end of the cable must be
retained between the threaded insert on the rear panel and the metal shell on the
cable connector.

Note: To avoid inducing resolution degrading noise into the signal cables, route
the coaxial cables away from the Display Monitor.

7. Connect the 1510’s ADC IN to its AMP OUT with the 15 cm BNC to BNC
coax cable supplied with the 1510.

8. Connect the Preamp’s ENERGY output to the 1510's AMP IN cable with
another BNC to BNC coax cable.
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9. Connect the detector's PREAMP POWER cable to the 1510 with the supplied
A22541 Preamp Power Extender Cable.

10. Connect the 1510's HVPS OUT connector to the Preamp with the supplied coax
cable with SHV connectors at each end. Check the polarity and operating
voltage requirements of the detector before turning on the HVPS.

Installing an 8223 or 8224 Multiplexer

Genie 2000 Software supports multiple input systems with the Model 8224 Analog
Multiplexer through six of our current MCA hardware systems.

Model 556 AIM, when used with an 8700 NIM ADC.

Accuspec A Board, with an on-board ADC.

Accuspec NAI Board, with an on-board ADC.
Accuspec B Board, when used with an 8700 NIM ADC.

System 100 Board, when used with an 8700 NIM ADC.

Note Genie 2000 software does not currently support Group Start/Stop control of the
8224. This means that the accessories for Independent Start/Stop control must
be purchased in order to use the 8224 with Genie 2000 and any of these MCA

products.

Table 10 summarizes the supported multiplexer configurations and their capabilities for
the above MCA hardware systems.
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Table 10 Genie-2000 Software vs.

Hardware Installation

ADC and Multiplexer

8224
MCA 8223 Group | 8224 Group
ADC Independent
Hardware Start/Stop Start/Stop Start/Stop

AIM Any Not Not 16 inputs

8700 functional functional

ADC
AccuSpec On Not functional | Not 8 inputs
AAccuSpec board functional
Nal
AccuSpecB Any 8700 | Not Not 8 inputs
System 100 ADC functional functional

Genie 2000/AIM/8700 ADC Systems

These MCA/ADC systems support up to two Model 8224 AMXs for a maximum of 16
inputs with Independent Start/Stop Control.

Note The Independent Start/Stop control accessories described in Figure 208 are not
optional. Independent Start/Stop Control is required when using 8224's with
version 1.1 of Genie 2000.
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Installing an 8223 or 8224 Multiplexer

C1560
556 554
AlM RPI

751684

:Q
"
LE =]
C1703-X L f___T51822 __
2 1
8700 8224 S
Series AMX AMX
ADC
C120-X
C120-X
(Master) (Slave)

ADC-AMX Connections
Each 8224 AMX is supplied with one C1703-2 Interface Cable.

The C120-X Coax Cables for the Signal and Gate connections must
be purchased separately.

=snnrx  AJM-AMX Connection
Each AIM is supplied with two C1703-2 Interface Cables.

----- AMX Master-Slave Connection
Each slave requires a 751622 Expansion Cable that must be
purchased separately.

—  |ndependent Start/Stop for the 8224 AMXs
Requires the purchase of a Model 554 Remote Parallel Interface (RPI) and
at least one 751684 cable assemblies. Each 751684 Cable Assembly supports
two 8224s and each RPI supports 2 such cable assemblies. The 751839 ICB
cable to connect the RPI to the AIM is supplied with the AIM.

Independent Start/Stop Control can also be accomplished for a single 8224 with

the 751776 Control Cable and a parallel port (LPT), but this is not
recommended when using an AIM.

Figure 208 8224 Cabling for Genie-PC/AIM/8700 ADC

Genie 2000/AccuSpec A or Nal Systems

Genie 2000 Software supports multiple input systems with both the Accuspec A and NAI
Board MCAs and the Model 8224 AMX. Genie 2000 support is limited to one 8224 per
board and is only functional for Independent Start/Stop Control.

The AccuSpec A or Nal board’s jumpers must be set for: STB,,ATR, GATE,
BUSY, J1-J8 OUT and the LFC jumper in the CLOSED (disabled) position.

Note The configuration shown in Figure 209 requires a PC with two parallel ports
(LPTs), one for the Genie 2000 security key and a second for Independent
Start/Stop Control.
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Gate AMX 589/8224*
i"" / BNC
| Pl
! o C120 Gato
! MCA Board 759618 Breakout Cable
| ACC/A MCA
' ACC/Nal €120 Signal
PC slot ADC 9 ADC
manifold with ADC-Connector |IN
Internal Cable to Accuspec —>| iy 96_23678 or 96_23680
ADC - Connector
96.23670  Personal Computer
1
1
| Unused LPTn Port 1 751776
i | *See AMX Manual Maximum 8 Inputs
1 1
1 1

for required Internal
Switch Settings.

Accuspec A or NAI MCA and ADC Connections to the 8224 AMXs
Require interface Kit 840617 or 840618 to be purchased. These kits
contain the 96A_23678 or 96A_23680 external PCAI-AMX cable, the
759618 breakout cable for the Gate Connection, and the 96_23670
PC slot manifold.

The C120-X Coax Cables for the Signal and Gate connections must
be purchased separately.

Independent Start/Stop for the 8224 AMX

Requires a free LPT and a 751776 Control Cable. The Cable
must be purchased separately.

Figure 209 8224 Cabling with AccuSpec A or Nal

Genie 2000/Accuspec B/8700 ADC Systems

Genie 2000 Software supports multiple input systems with the Accuspec B Board MCAs
and the Model 8224 AMX. Genie 2000 support is limited to one 8224 per board and is
only functional for Independent Start/Stop Control. The AccuSpec B board’s LFC jumper
must be in the CLOSED (disabled) position.

Note The configurations shown in Figure 210 require a PC with two parallel ports
(LPTs), one for the Genie 2000 security key and a second for Independent
Start/Stop Control.
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AMX 584/8224* ADC
MCA Board
C1704 _ MCA ADC 1703
ACC/B
Personal Computer o Gate o
IS/S Cable C120
Unused LPTn Port 751776 il o Signal o
C120
*See AMX Manual Maximum 8 Inputs

for required Internal
Switch Setting.

ADC-AMX Connections
Each 8224 AMX is suplied with one C1703-2 Interface Cable.

The C120-X Coax Cables for the Signal and Gate connections
must be purchased separately.

Accuspec B or MC Board to AMX Connection
Each Accuspec B or MC Board is supplied with one C1704-10
Interface Cable.

Independent Start/Stop for the 8224 AMX
Requires a parallel port (LPT) and a 751776 Control Cable.
The Cable must be purchased separately.

Figure 210 8224 Cabling for AccuSpec B

Genie 2000/System 100/8700 ADC Systems

Genie 2000 Software supports the use of the 8224 AMX with the System 100 Board
MCA and any 8700 Series ADC. Genie 2000 support is limited to one 8224 per system
and is only functional for Independent Start/Stop Control.

If you need more than eight inputs with the Genie 2000 System 100 configuration, you'l
have to use the 1520 Integrated Signal Processor instead of the 8224 and an 8700 Series
ADC. Genie 2000 support for the 1520 is also limited to the Independent Start/Stop Con
trol Mode.

Note The configuration shown in Figure 211 requires a PC with two parallel ports
(LPTs), one for the Genie 2000 security key and a second for Independent
Start/Stop Control.
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Hardware Installation

S-100
~
. C1702-X a
.............. 3
C1703-X >
8700 8224
Series AMX
ADC
C120-X
C120-X

ADC-AMX Connections
Each 8224 AMX is supplied with a C1703-2 Interface Cable.

The C120-X Coax Cables for the Signal and Gate connections
must be purchased separately.

----- System 100 Board to 8224 AMX Connection
Each System 100 Board is supplied with a C1702-4
Interface Cable.

= |ndependent Start/Stop for the 8224 AMX
Requires a parallel port (LPT) and a 751776 Control Cable.
The Cable must be purchased separately.

Figure 211 Cabling with System 100 and 8700 ADC

Multi-Channel Scaling Experiments

If you are using a Model 8082 MCS Unit, it can be substituted for the ADC. Note the fol
lowing:

1. The 8082 requires a +6 V supply from its NIM Bin (Model 2100 or equivalent).

2. If you're using the normal 1.2 m cable, the “ear-type” cable latches must be
removed.

3. Cables C-1545A, C1545B and C1550A are available. These optional 3 m
shielded cables connect the MCA board to the 25-pin data and 9-pin control
connectors on the module. The shield leads must be grounded at the MCS unit.
One of the screws in the side cover makes a convenient ground point. The black
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Sample Changer Control

wire at the computer end must be retained between the threaded insert on the
rear panel and the metal shell on the cable connector.

Sample Changer Control

With a System 100 MCA, a sample changer control output is provided by the board. For
sample changer control with an AIM MCA, refer to the Model 556 AIM and Model 554
RPI User's Manuals. Figure 212 shows the sample changer signals timing diagram.

Any of the LPTn ports available on the Personal Changer Busy* (From Changer) LPT Pin 11 (+Busy)
Computer can be configured to control a Sample Change Sample* (To Changer) LPT Pin 14 (-Auto Feed)
Changer. The signals are TTL compatible. Ground LPT Pins 18 - 25

Change Sample*

‘ 150 ms |

Changer Busy*

¢

Ready Ready
Busy

Figure 212 Sample Changer Timing Diagram

LPT Parallel Port Assignments

In order to control a sample changer or an AMX module through an LPT (parallel) port,
the port must be assigned to the device to be controlled (refer to “Address Settings” on
page 53). In order to know which LPT port number to use, you must know which physi
cal address is assigned to which logical port number.

Refer to your computer’s technical documentation or use the Windows Control Panel’s
System icon to determine which physical parallel ports are available and what address
has been assigned to each one.
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AccuSpec Setup Diagrams

These diagrams are included to help you set up your AccuSpec system. The board jumper
positions for each of the systems are shown in the following table.

MCA
System Board
AccuSpec — | = J1-J8
A A/Nal PHA | ADT | LG | GATE | BUSY IN
B AccuSpec B B B B B B
B/MC
C AccuSpec B B B B B B
B/MC
LFC
System | guitch
A CLOSED
(disabled)
B CLOSED
(disabled)
C OPEN
(enabled)
System | Amplifier
Output to
A ALL DT ADC
Output to
B ALL DT ADC
Except Output to
c 2020 BSY ADC
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System A
[Ty
I I
I I
I I
| |
I
: MCA Board : 751885 Amplifier
| ACC/A | 202X €120 Detector
: ACC/Nal ! C120 Amp
! ADC ! Out
1 IN 1
I I
| |
i Personal Computer !
System B
:—_"""_"""""_"""""7 C1514
| |
| |
| MCA Board |
! ACC/B | C1704 ADC Amplifier | C120 | poaior
[ | 202X
| ACCMC | oo
| |
| |
| |
' Personal Computer |
| |
System C 120
o C1514
i | ICR
| MCA Board | CRM )
i A%CC(/;K/IBC : C1704 599 C1703 ADC c120 Aggggé |
| | By INH
| ! 120
! | C120
| Personal Computer | TRP ONLY
oo ' % 2020 Not Used Unless Modified.
Detector —
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System 100 Setup Diagram

| |
ADC AMP

| i Cistd
: MCA Board | C120
i | S100PC 202X Detector
| stoomc | ! / G120
| |
| |
| Personal Computer | C1702 to 87XX series ADC "87XX Series only for PURLTC
""""""""" C1547

or to 1510 or 1520

C1545A

ADC Jumper Configuration

Dead Time Positive True
Enable Conversion  Positive True
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C. Genie 2000 Configuration

Though most users won't need to customize their Genie 2000 setup, the information in
this chapter is useful for configuring Genie 2000 for specific situations.

Genie 2000 Environment Settings
Starting with V1.2, Genie 2000 stores all its environment settings in the registry (as op
posed to defining environment variables via SET statements in AUTOEXEC.BAT). The
registry key location of these settings will be:

HKEY_LOCAL_MACHINE\SOFTWARE\Canberra Industries,Inc.\
Genie 2000 Environment

The software installation scripts for Genie 2000 now perform just two modifications to
the AUTOEXEC.BAT file:

1. Modifications as required to the PATH environment variable.

2. On upgrades from V1.0/V1.1 systems, all Genie 2000 environment definitions
are removed.

A special batch file, GENIE2K.BAT, containing all environment variables will be created
in the GENIE2K/EXEFILES directory during Genie 2000 software installation. This file
can be executed to recreate the full set of Genie 2000 environment variable definitions, if
necessary.

Note that Genie 2000 environment settings can be altered in one of two ways after instal
lation:

1. Using the Windows registry editor, REGEDIT, you can select and modify the
appropriate Genie 2000 setting.

2. Avregistry setting can be overridden by defining the corresponding environment
variable iINnAUTOEXEC.BAT. For instance, if you would like to override the
default report format setting of WYSIWYG, you can add the following line to
AUTOEXEC.BAT:

SET RPTFORMAT=DRAFT
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Genie 2000 Configuration

CAUTION  Use extreme caution if you elect to modify settings using
REGEDIT; any erroneous edits/deletions can result in prob-
lems when running your Windows environment.

The following is a list of the various environment settings that are defined in the registry.
Each of the setting descriptions is followed by its default value during installation.

CINETCFG Fully specified pathname of Network Configuration File.
SET CINETCFG=C:\GENIE2K\CTLFILES\G2K_VDM.NCF

CAMFILES Pathname used for storing CAM (.CNF), Certificate (.CTF),
Workspace (\WSP) and Nuclide Library (.NLB) files.

SET CAMFILES=C:\GENIE2K\CAMFILES

VDM$TEMPS Pathname which the VDM will use to manage temporary files.
SET VDM$TEMPS=C:\GENIE2K\VDMTEMP
EXEFILES Pathname where all Genie 2000 .EXE and .DLL files are
stored.

SET EXEFILES=C:\GENIE2K\EXEFILES

GENIE2K Pathname defining the root directory in which Genie 2000
was installed.

SET GENIE2K=C:\GENIE2K

MCAS$DRIVERS Pathname which the VDM will search for Programmable De-
vice Driver (.DRD) files.

SET MCA$DRIVERS=C:\GENIE2K\DRIVERS

ASEQFILES Pathname which the Acquisition and Analysis applications
will search for Analysis Sequence (.ASF) files so that the An
alyze menu can be populated with a list of predefined se
guences; the Edit Current Sequence menu will also use this
when opening and saving analysis sequence files.

SET ASEQFILES=C:\GENIE2K\CTLFILES

MCAS$DEFINES Pathname used by the VDM for managing MCA Input Defini
tion (.MID) files and MCA Configuration Files.

SET MCAS$DEFINES=C:\GENIE2K\MIDFILES

RTPLFILES Pathname which the Acquisition and Analysis applications
will search for Report Template (.TPL) files when displaying
the setup dialog for the standard report module.

SET RTPLFILES=C:\GENIE2K\CTLFILES
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REPFILES Pathname used by the standard report module when creating
report (.RPT) disk files.

SET REPFILES=C:\GENIE2K\REPFILES

GAMMAAEF Fully specified pathname of the Analysis Module File used by
the Gamma Acquisition and Analysis window.

SET GAMMAAEF=C:\GENIE2K\CTLFILES\GAMMA32.AEF

OS2FCTSFILE Fully specified pathname of the Genie 2000 Job Functions
File used by REXXFCTS job command to register functions
with the REXX language environment.

SET OS2FCTSFILE=C:\GENIE2K\CTLFILES\REXXFC32.DAT
CAMDB Fully specified pathname of the CAM schema file.
SET CAMDB=C:\GENIE2K\CTLFILES\CAMDB.DAT

CALFILES Pathname which the Acquisition and Analysis windows use to
manage calibration files (for LOAD and STORE).

SET CALFILES=C:\GENIE2K\CALFILES

CIJOBHELP Pathname which the various Genie 2000 job commands will
search for HELP files.

SET CIJOBHELP=C:\GENIE2K\JOBHELP

SAD_TIMEOUT Timeout value (in tenths of a second) used internally by appli-
cations during its handling of communications with the VDM.
This value may need to be increased based on the actual com-
munications throughput of your system.

SET SAD_TIMEOUT=300

DS _LOGON Timeout value (in tenths of a second) used internally by the
VDM during its handling of the create/logon process.

SET DS_LOGON=50

PSET_DELAY Timeout value (in milliseconds) used by the VDM to control
the cycle time of the preset checking thread.

SET PSET_DELAY=31

ADVISE_HOLD Timeout value (in milliseconds) used by the VDM to control
the cycle time of the advice-handling checking thread.

SET ADVISE_HOLD=31

HDW_STATUS Timeout value (in milliseconds) used by the VDM to control
the cycle time of the hardware status checking thread.

SET HDW_STATUS=5000
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MVCPREFS Fully specified pathname of the preferences file used by the
Acquisition and Analysis applications.

SET MVCPREFS=C:\GENIE2K\CTLFILES\MVCPREFS.INI

GENIE2K_VERSION Version number of the currently installed Basic Spectroscopy
Software. This environment variabteust nobe edited in any
way since it is checked by the optional Genie 2000 software
packages during their installation.

RPTFORMAT This setting, which isotwritten to the registry during seft
ware installation, specifies how reports are to be sent to the
printer device. If your system needs this setting, you must add
it to the registry (or add the environment definition to
AUTOEXEC.BAT).

WYSIWYG (default value if setting is not defined) specifies
that the report system is to send all data to the printer device
through the printer drivers.

DRAFT specifies that the report system is to send all data to
the printer device in “draft mode” (if supported by the
printer). This means that all Windows printer driver settings
are overridden and that the local printer settings are used.

SET RPTFORMAT=WYSIWYG

AIMPROTO_RETRIES This setting, which is not written to the registry during soft-
ware installation, specifies the number of retries attempted by
the AIM driver when it encounters an Ethernet communica-
tions error. The default value for this setting, if not defined, is
3. This setting may need to be increased on Ethernet networks
that contain heavy traffic.

File Formats

The Genie 2000 reporting system, Analysis Engine files, and Network Configuration file
can be configured to your own requirements with the information in the next three sec
tions.

Report Template Files

Report Template Files are ASCII files that govern the content and format of report data
as generated by the Acquisition and Analysis windows as well as the Report job com
mand (the location of these files is defined by the environment variable RTPLFILES,
which is described on page 292). Please refer to the “Report Module and Template Files”
chapter in the Genie 2000 Customization Tools Manual for details of file content and
syntax.
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Analysis Engine Files

The Analysis Engine File (AEF) is an ASCII file (using °$’ as the delimiter) which con
tains a table that defines analysis phases, a list of descriptions for the engines supported
by a phase, and their operating-system dependent command line and resource file name.
There is only one AEF per client node (the file name is defined by the Genie 2000 envi
ronment variable GAMMAAEF); this file will be updated automatically during installa

tion of Genie 2000 analysis package options. This file can also be edited to add
user-defined sections (phases and engines). The format of an AEF is as follows:

PHASE (Max. 24 chars.)

The name of the analysis phase. This list of phases is used to construct the Manual menu
in the Gamma Analysis application. Note that multiple engines can be defined for a given
phase; the phase name only appears once in the menu.

PHASE TYPE (Max. 3 chars.)

The analysis phase type is used by applications that need to determine what particular en
gine to execute for a given phase of analysis (that is, efficiency calibration in batch will
automatically execute a peak locate and peak analysis engine during its operation). Types
1-499 are reserved for internal Canberra use.

DESCRIPTION (Max. 24 chars.)

The descriptive name of an analysis engine. This name is used by the Gamma Analysis
application when listing the various engines available for a given phase (i.e. the contents
of the Algorithms list box within the Algorithm Selection dialog box).

ENGINE (Max. 16 chars.)

This field represents the generic (language independent) name of the engine for a particu
lar phase. It is this field that is stored in the Analysis Control block CAM record structure
to define the analysis sequence.

TYPE (Max. 1 char.)
The engine types are:

* Type L Analysis Engine (subroutine) — uses predefined common CAM
parameters

* Type 2 Analysis Engine (subroutine) — udesth predefined common CAM
parameterandoptional parameters from the "analysis sequence’ record structure
within the Analysis Control Parameters block.

* Type 3 Report Engine (subroutine) — udesth predefined common CAM
parameterandoptional parameters from the analysis sequence record structure
within the Analysis Control Parameters block.
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LOCATION (Max. 64 chars.)

This is the engine location. The portion of the line preceding the "!" is the name of the
system dependent DLL (Windows) that contains the engine. The name of the entry point
for the engine follows the !

As mentioned above, there are different Types of engines. They can make use of a step
number passed to them as follows:

e Type lentries in the AEF are restricted to using common CAM paramatérs
(this implies that when these entries are used as part of an analysis sequence, one
common set of parameters are used for multiple invocations).

* Type 2/3entries in the AEF have additional flexibility in that they determine the
source of required input parameters based on how they are invoked. Specifically, a
Type 2/3 entry that is invoked from the Manual menu, will be called with the step
number parameter being zero (0). This instructs the entry to read its required input
parameters from the appropriate common CAM parameters section. If a Type 2/3
entry is invoked as part of an analysis sequence (through the Analyze menu), then
its step number parameter will be non-zero and indicate the record number from
within the Analysis Control Block from which it will read its required input
parameters.

RESOURCE (Max. 64 chars.)

This is the engine setup screen location. The portion of the line preceding the "!" is the
name of the DLL (Windows) which contains the setup screen dialog procedure and re-
source; it is system dependent. The name of the entry point for the setup screen function
follows the I,

A typical record in the AEF would look like this:

Peak Analysis$2$Simple$PSSIMP$1$
C:\DLL\PSSIMP.DLL!PSSIMP$
C:\DLL\PSSRES.DLL!PSSPROCS$
ANALYSIS.TPL!PeakAnalysis

TEMPLATE NAME (Max. 12 chars.)

This is the name of the default report template used by the engine when “generate report”
is selected.

SECTION NAME (Max. 8 chars.)

This is the name of the default report section used by the engine when “generate report”
is selected.
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Genie 2000 Network Configuration File

A Network Configuration File is required on all computer nodes that are running the
Genie 2000 software environment (the name and location of the file is defined by the en
vironment variable CINETCFG as described in “Genie 2000 Environment Variables” on
page 291. This file defines both the location and the functions of the Virtual Data Man
agers (VDMs) that the client node has access to.

Example

This example of a typical Network Configuration File is followed by a detailed explana
tion of format and content.

1 -\Local
1F-\pipe\datasrce
1M-\\nodel\pipe\datasrce
1C-\\nodel\pipe\configur
1M-\\node2\pipe\datasrce
1C-\\node2\pipe\configur

The format of a Network Configuration record is:

* Node System Type (1 char.)Specify type 1 for Intel nodes.
* VDM Type Code (1 char.): Type code as follows:

M: VDM supports hardware control access

F VDM supports file access

B: VDM supports both hardware control and file access
C VDM supports hardware configuration access

VDM Connection Identifier: This identifier must be in the form of
[Wnodename]\pipe\pipeid where:

\\Nodename  Optional identifier which is the name of the remote node; the
\\ are required.

\pipe Required text for connection identifier.

pipeid Actual name of the connectiomustbe either DATASRCE
for M, F, or B type VDMs or CONFIGUR for C type VDMs.

The first record of this file indicates whether “local only” TCP/IP or “network” TCP/IP
connections are allowed. If the first line contains Local as the entry, then a loopback IP
address is used for socket connections. If the first line contains anything other than local,
the computer name/IP address is defined via the system network settings.
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Given the above explanation of the file format, the example file defines the following in
formation:

e The local node is named LOCAL and is an Intel node.

» There is a local VDM which support access to files only.

» There are two remote VDM'’s (on nodes NODE1 and NODEZ2) which support both

control access and configuration of hardware.

Please be aware that F and B type VDMs are only supported locall\gahegtbe a
remote node.

Note also that a default Network Configuration File (named G2K_VDM.NCF) is auto
matically installed with the Genie 2000 software; this file is configured to allow access to
a local VDM for both file/MCA and MCA configuration operations.

Genie 2000 Font Customization
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It is possible to customize fonts used in selected portions of Genie 2000. Specifically, the
following areas within Genie 2000 now support font customization:

1. Report window (within the Gamma/Alpha Acquisition and Analysis windows
and the QA Editor window)

2. Status bar and Status pages (within the Gamma/Alpha Acquisition and Analysis
windows)

3. Owner drawn listboxes (such as those within the various calibration screens,
QA editor screens, etc.)

4. Graphical Batch Tools reporting window (GBT main screen and GBT_VIEW
window)

5. Certificate Editor listboxes
6. Nuclide Library Editor listboxes
7. Quality Assurance list boxes.

8. Reports directed to a printer



Genie 2000 Font Customization

To customize Genie 2000 fonts, an INI file (hamed G2KFONTS.INI) must be created
and stored in the GENIE2K|CTLFILES directory.

A section is required in the INI file for each font you wish to customize. The following is
an example illustrating all the available custumization options:

[MVC Report]

Point=9

Facename=Courier New

Italic=0

Bold=1

Underline=0

Strikeout=0

FixedWidth=1

Charset=0

This will customize the MVC report window to be Bold, 9 point, Courier New. Not all of
the fields must be specified, only the values the user wishes to change from the default.
The following are the valid values for each of the customization options :

Point=6,7,8,9,...

Facename=Courier New, MS Sans Serif, ...

Italic=0 or 1

Bold=0 or 1

Underline=0 or 1

Strikeout=0 or 1

FixedWidth=0 or 1

Charset=0 (ANSI), 1 (Default), 204 (Russian), 136
(CHINESEBIGS), 255 (OEM)

Facename can be any valid font facename currently installed in the system. Valid point
sizes are determined based upon the font selected. Most fonts support a range from 6 to
72. The valid sectionnames are :

[MVC Report]

[MVC Status Bar]

[MVC Status Pages]
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[MVC Lists]
[GBT View]
[Cfed List]
[Nuclib List]
[Reporter]
[QA Edit]
[QA Lists]

The only sections required in the INI file are for the fonts the user wishes to customize..

Sample Files

A number of sample files are automatically installed with the Basic Spectroscopy soft
ware:

» Spectral data files, gamma and alpha (.CNF)

» Certificate file (.CTF)

* Nuclide library files (.NLB)

* Analysis sequence files (.ASF)

* Report template files (.TPL)

» Batch procedure files (.REX)
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D. Technical Information

This appendix covers the specifications of Genie 2000’s System 100 and AccuSpec hard
ware and includes troubleshooting tips. Genie 2000 AIM hardware information will be
found in the AIM User’s Manual and ICB NIM hardware information in the Model 9600
AIM/ICB Hardware System Setup Manual. It also contains instructions on adjusting the
PURI/LTC, performing a manual pole/zero for an amplifier, adjusting a TRP preamp’s re
set pulse width and additional information on some of Status Screen’s entries.

For consistency, all negative true signals are followed by a slash (SIGNAL/). Note, how
ever, that on all AccuSpec schematics negative true signals are shown by a follewing as
terisk (SIGNAL¥).

System 100 MCA Boards

The System 100 MCA boards are standalone microprocessor based sub-systems. Com-
mands from the Host computer are sent to the boards for execution. These commands in-
clude:

* Acquire Start

» Acquire Stop (The board looks for presets, but Host can stop if operator does an
Acquire Stop.)

e Clear
* Read out/Read in Data
* Read out Scaled Data for Display

» Read out Calculated ROI Data (Integral, Area,
% Error, etc.)

» Clear Timers/Sweep Counter

e Abort Command
All communication with the board is done using INput and OUTput commands on the
8-bit computer (PC or Micro Channel) bus. Single word commands cause an NMI
interrupt to the MCA processor. Multi-word commands and all data transfer to the Host is

done through the on-chip DMA controller between the computer bus and on-board
dynamic RAM. The MCA program resides in EPROM.
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The System 100 may be configured with up to four plug-in multichannel analyzer boards.
Each board includes its own 16-bit microprocessor and 16-bit on-board data paths. Suffi
cient RAM, ROM and logic is included to enable the MCA/Memory board to operate as a
standalone high performance 16K-channel MCA for data acquisition, storage, and display
buffering.

System 100 ISA Specs

Specifications for the ISA Bus MCA Boards.

MCA/Memory

Processor
Intel 80186 16-bit microprocessor, 8 MHz, zero wait state RAM.

Memory

16 384 data channel memory?2 counts per channel. Configurable as 16 384, 8192, or
4096 channel full memory, divisable into halves, quarters, eighths and sixteenths.

Storage Modes
PHA and MCS, choice of Add or Subtract

Presets

PHA: Live Time or True Time, from 1 to 14 seconds in 1.0 second increments; counts
in a range of channels; and gross integral or net area of a Region of Interest.

MCS: Number of sweeps, from 1 to®1D,

Display Formatting
Maximum of 1024 points with 11-bit resolution per data channel.

Collect Interface

Type: Direct Memory Access (DMA) to an on-board, dual port 16 384 channel data
memory.

PHA: Compatible with all Canberra ADCs.

Mixer/Router: System 100 expandable to 16 PHA inputs using the Model 1520 Integrated
ADC-Mixer/Router and Model 4622 Control Interface. Individual inputs on the 1520
Mixer/Router will have an independent Live Time or True Time preset. For eight PHA
inputs, a Model 8224 AMX with a 75-1776 Control Cable can be used.

MCS: Compatible with Canberra Model 8082 NIM MCS Unit.
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Cycle Time: Less than|3s (average)

Sample Changer
TTL Outputs: Sample Advance and Acquire Status.

TTL Inputs: Changer Ready and Acquire Stop.

Host Bus Interface
Type — 8-bit PC Bus Interface, /0 mapped, Program Polling Interface (no interrupt).

I/O Address
Primary Range — 34hrough 350, Alternate Range — 3Q@hrough 310

Power

+5V, 1.3 A, nominal
-12V, 0.5 mA

Self Test
Power on check of PROM, RAM, DMA channels, and Timer.

Physical
Size: 33.53 x 10.67 cm (13.2 x 4.2 in.) length x height

Weight: 340 gm (12 0z)

Rear Panel: J101 — 25-pin female D style for ADC/MCS Interface. J102 — 9-pin female D
style for Remote Control

Internal Controls:
Board Number (2).
Alternate Address Select (1).
Bus Ready Select (2).
PROM/EPROM/RAM Select (3).

Expansion Connectors: Two 34-pin ribbon headers.

See Figure 219 on page 332 for jumper locations.
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Internal Controls
W1 Prom Select

1to 2 —64K or 128K
2 to 3* — 256K

W2 SRAM/EEPROM/PROM Select

1to 2 - SRAM/EEPROM
2 to 3* - PROM

W3 Prom Select

1 to 2* — K (64K, 128K, 256K)
2t03-512K

W5 Ready Select Decode

1to 2* - Port 2
2 to 3 — Port 3 Read

W7 Ready Select Output

1to2-SDO
2to 3*-1/0 CH RDY

*Factory default, all boards

Board Select Jumpers
W6 MB Code

l1to2-MB
2to 3 - NOT MB

W8 MA Code

1to2-MA
210 3 - NOT MA

MCA# W6 w8

1t 2to 3 2to3
22 2t03 1to2
3 1to2 2t03
4 lto?2 1to2

W9 PC Address Select

1to 2 — Alternate
2 to 3 - Primary

Technical Information
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'Factory Default, Model 4610
2Factory Default, Model 4611

SFactory Default, All Boards

Input/Output

This is a brief overview of the PC bus MCA's two I/O connectors, J101 and J102 (J103 is
a connector for automated test equipment). For more detailed information, refer to the
J101 Connector description on page 305 or the J102 Connector description on page 308.

J101 — ADC/MCS
Eunction

14 Address Lines
Data Ready

Data Invalid
Inhibit Add One
Dead Time
Enable Data
Enable Converter
Data Accepted
MCS Mode

I/O CMD*

I/O ACK*

Direction  TTL Polarity
In/Otit L
In L

In L
In L
In H
Out L
Out H
Out L
Out L
Out L
In L

4. With the optional Model 4612. Address lines are made bidirectional.

J102 — Remote Control
Changer Ready

Abort Collect

MCS End of Sweep

Changer Advance

Collect Status

Rear Panel Connectors

In H
In L

In H

Out L
Out L

J101 ADC/MCS Data Connector
25-pin female D-connector with threaded inserts. ADC Timing is shown in Figure 213.
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RDY l

A N
EN DATA '

Max. 500 ns e—s{ /
0

GATED DATA 1

INHAO INHIBIT

/
ENABLE /

!

|

DAC

Avg: 3us
Min: 2.5 us Minimum 125 ns
Max: 8 us

Figure 213 J101 Timing During ADC Storage

Unless otherwise stated, the Data Signal parameters are:

Inputs: Positive = 2.4 Vto 5.0 V.
Negative =0.0V t0 0.3 V.

Outputs: Positive =2.4t0 5V (0.4 mA at 2.4 V).
Negative = 0.0 to 0.5 V at 2 mA.

Pin Signal In/Out
1 2/ IN®
2 2Y IN®
3 2/ IN
4 2/ INS
5 2 IN®
6 2/ IN®
7 2/ IN®
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8

9
10
11
12
13
15

2' IN®
2 IN®
2l IN®
29 IN®
2y IN®
29 IN®
23 IN®

Gated binary address data from ADC or MCS module from TTL Tri-state drivers.
Enabled by signal ENDATA. TTL negative true signal. With the exceptior’cirl 23,
unused inputs must be at stable logic level during ENDATA.

5. With the optional Model 4612, the address lines are bidirectional. In the OUT
mode, controls are transferred to the Model 1520 ADC-M/R.

14

16

17

18

19

20

21

RDY/ IN ADC conversion complete
TTL negative true signal. Stays True until DAC/ generated.

INHAO/ IN Inhibit Add One

TTL Negative true signal. Signal state while ENDATA is true determines if
memory is incremented. The open input is pulled positive.

DAC/ ouT Data Accepted

TTL negative true signal. Generated at end of ADC/MCS cycle. Stays True
until ADC RDY/ goes false.

ENC ouT Enable Converter
TTL positive true signal. Drive: 2 mA at 2.4; 2 mA at 0.4V

MCS/ ouT Multiscale Enabled
TTL Negative true signal.

INV/ IN Invalid ADC Conversion
TTL negative true signal. No function with standard 4610/4611.

DT IN Dead Time

Controls PHA Live time gating. TTL positive true signal, ¥ 2.4V at 0.4
mA, disables PHA Live Timer from counting, %« 0.5 V, or open circuit,
enables PHA Live Timer to count.
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22

23

24
25

Technical Information

ENDATA/ OUT Enable Address Data
TTL negative true signal. Drive: 2 mA at 2.4 V; 2 mA at 0.4 V.

I/O ACK IN

Optional; only with Model 4612. Enables I/O controls from Model 4612.
TTL negative true signal.

Ground
/O CDM OUT

Optional; only with Model 4612. Request from Model 4612 to send control
signal to Model 1520. TTL negative true signal.

J102 Remote Control
9-pin female D-connector with threaded inserts. Remote Control Timing is shown in Fig

ure 214.

ADV I

-~ 150 ms

SCH RDY (4

If SCH RDY does not respond within 150 milliseconds,
it may be necessary to include a WAIT when ADVANCE
is used in a Genie - PC Job Procedure.

ABRT | [
bl

< 10 ms

Figure 214 Remote Control Timing Diagram
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Unless otherwise stated, the Remote Control Signal parameters are:

Inputs: Positive =2.4Vto 5.0 V.
Negative = 0.0 Vto 0.3 V at 1 mA.

Outputs: Positive =2.4to 5V (0.4 mA at 2.4 V).
Negative = 0.0to 0.5 V at 2 mA.

Pin Signal In/Out Description

1 ABRT/ IN Abort In
TTL negative true signal. Ends Collect. Hold low until status changes (pin
4).

2 SCHRDY IN Sample Changer Ready In
TTL positive true signal. If SCH RDY does not respond within 150 ms, it
may be necessary to include a WAIT when ADVANCE is used in a Genie
2000 Job Procedure.

3 ADV/ ouT Advance Out
TTL negative true signal Approximate 150 ms pulse after command.

4 COLL/ ouT Collect Status
TTL negative true signal. True (low) when in Acquire Mode.

5 Ground

6 Ground

7 Ground

8 AOF IN End of Sweep In
TTL positive true signal. Used for MCS sweep counting. Minimum width 1
S.

PC Host Bus Signals

SAO through SA9. Latched Address lines used for I/O device decoding. TTL positive
true. HCT buffers used for essentially zero dc loading.

SDO through SD7. Data Bus bits 0 through 7 for byte transfer IN and OUT to Host. Gated
onto bus during -IOR. TTL positive true.

Bus Loading: 20.QuA at 2.7 V; 0.2 mA at 0.4 V.
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Bus Drive: 3.0 mA at2.4V;24.0mAat0.5V

AEN
Address Enable. When TTL low indicates that Host processor is con
trolling bus. HCT buffer used for essentially zero dc loading.
-IOR
I/0O Read Signal. TTL negative true. Signals board that Host is doing
an Input instruction. HCT buffer for essentially zero dc loading.
-IOW
I/O Write Signal. TTL negative true. Signals board that Host is doing
an OUTput instruction. HCT buffer for essentially zero dc loading.
RESET DRV
Reset Drive. TTL positive true. Initializes MCA board. HCT buffer
for essentially zero dc loading.
I/O CH RDY

I/0O Channel Ready Output from board during access to Port 2. TTL
positive True. Driven from tri-state device.

Bus Drive: 2.6 mA at2.4V; 120 mA at 0.4V
Bus Loading in Tri-State: 20A at 2.4 V; 20uA at 0.4 V

+5 V dc. Power to board: 1.3 A, nominal.

-12 V dc. Bias voltage to board. 0.5 mA.

System 100 Micro Channel Specs
Specifications for the Micro Channel Bus MCA Board.

MCA/Memory
Processor

Intel 80C186 16-bit microprocessor, 12 MHz, zero wait state RAM.

Memory

16 384 data channel memory?-2 counts per channel. Configurable as 16 384, 8192, or
4096 channel full memory, divisible into halves, quarters, eighths and sixteenths.

Storage Modes
PHA and MCS, choice of Add or Subtract
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Presets

PHA: Live Time or True Time, from 1 to 14 seconds in 1.0 second increments; counts
in a range of channels; and gross integral or net area of a Region of Interest.

MCS: Number of sweeps, from 1 to®1D,

Display Formatting
Maximum of 1024 points with 11-bit resolution per data channel.

Collect Interface
Type: Direct Memory Access (DMA) to an on-board, dual port 16 384 channel data
memory.

PHA: Compatible with all Canberra ADCs.

Mixer/Router: System 100 expandable to 16 PHA inputs using the Model 1520 Integrated
ADC-Mixer/Router and Model 4612 Control Interface. Individual inputs on the 1520
Mixer/Router will have an independent Live Time or True Time preset. For eight PHA
inputs, a Model 8224 AMX with a 75-1776 Control Cable can be used.

MCS: Compatible with Canberra Model 8082 NIM MCS Unit.
Cycle Time: Less than|3s (average)

Sample Changer
TTL Outputs: Sample Advance and Acquire Status.

TTL Inputs: Changer Ready and Acquire Stop.

Host Bus Interface
Type — I/O mapped, Program Polling Interface (no interrupt).

I/O Address
Primary Range — 34(hrough 35E. Alternate Range — 3Q@hrough 31F

Power

+5V, 0.8 A, nominal
-12V, 0.5 mA

Self Test
Power on check of PROM, RAM, DMA channels, and Timer.
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Physical
Size: 29.2 x 8.83 cm (11.5 x 3.475 in.) length x height

Weight: 255 gm (9 0z)

Rear Panel: J101 — 25-pin female D style for ADC/MCS Interface. J102 — 8-pin female
DIN style for Remote Control

Expansion Connectors: Two 34-pin ribbon headers.

Input/Output

This is a brief overview of the Micro Channel bus MCA's two I/O connectors, J101 and
J102 (J103 is a connector for automated test equipment). For more detailed information,

refer to the J101 Connector description on page 313 or the J102 Connector description on
page 315.

J101 - ADC/MCS

Function Direction  TTL Polarity
14 Address Lines  In/Otit L
Data Ready In L
Data Invalid In L
Inhibit Add One In L
Dead Time In H
Enable Data Out L
Enable Converter  Out L
Data Accepted Out L
MCS Mode Out L
I/O CMD® Out L
I/O ACK® In L

SWith the optional Model 4622. Address lines are made bidirectional.
J102 — Remote Control

Changer Readyln H
Abort Collect In L
MCS End of In H
Sweep

Changer Advance Out

Collect Status

Out L
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Reset In L

Rear Panel Connectors
J101 ADC/MCS Data Connector
25-pin female D-connector with threaded inserts. ADC Timing is shown in Figure 215.

o ] —
\

N N
EN DATA

Max. 500 ns ju—s] . /
GATED DATA 1 /
ENABLE /
INHAC INHIBIT [ \
DAC
P
Avg: 3us
Min: 2.5 us Minimum 125 ns
Max: 8 us

Figure 215 J101 Timing During ADC Storage

Unless otherwise stated, the Data Signal parameters are:

Inputs: Positive = 2.4 Vto 5.0 V.
Negative = 0.0 Vto 0.3 V.

Outputs: Positive =2.4t0 5V (0.4 mA at 2.4 V).
Negative = 0.0to 0.5 V at 2 mA.

in Signal In/Out
1 2/ IN7
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2t INY
2 IN?
2/ INY
2 IN?
2/ INY
2/ IN?
2’ INY
2 IN?
2l INY
29 IN?
2Y INY
29 IN?
23 INY

Gated binary address data from ADC or MCS module from TTL Tri-state drivers.
Enabled by signal ENDATA. TTL negative true signal. With the exceptiort’cirtl 2°,
unused inputs must be at stable logic level during ENDATA.

14

16

17

18

19

7. With the optional Model 4622, the address lines are bidirectional. In the OUT
mode, controls are transferred to the Model 1520 ADC-M/R.

RDY/ IN ADC conversion complete
TTL negative true signal. Stays True until DAC/ generated.

INHAO/ IN Inhibit Add One

TTL Negative true signal. Signal state while ENDATA is true determines if
memory is incremented. The open input is pulled positive.

DAC/ ouT Data Accepted

TTL negative true signal. Generated at end of ADC/MCS cycle. Stays True
until ADC RDY/ goes false.

ENC ouT Enable Converter
TTL positive true signal. Drive: 2 mA at 2.4; 2 mA at 0.4 V

MCS/ ouT Multiscale Enabled

TTL Negative true signal.
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20

21

22

23

24
25

INV/ IN Invalid ADC Conversion
TTL negative true signal. No function with standard 4610/4611.

DT IN Dead Time

Controls PHA Live time gating. TTL positive true signal, ¥ 2.4V at 0.4
mA, disables PHA Live Timer from counting, %« 0.5 V, or open circuit,
enables PHA Live Timer to count.

ENDATA/OUT Enable Address Data
TTL negative true signal. Drive: 2 mA at2.4V;2mAat0.4 V.

I/O ACK IN

Optional; only with Model 4622. Enables I/O controls from Model 4622.
TTL negative true signal.

Ground
I/OCMD OUT

Optional; only with Model 4622. Request from Model 4622 to send control
signal to Model 1520. TTL negative true signal.

J102 Remote Control
8-pin female DIN Connector. Remote Control Timing is shown in Figure 216.

Unless otherwise stated, the Remote Control Signal parameters are:

Inputs: Positive =2.4V t0 5.0 V.

Negative = 0.0 Vto 0.3 V at 1 mA.

Outputs: Positive =2.4t0 5V (0.4 mA at 2.4 V).

Negative = 0.0to 0.5 V at 2 mA.
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ADV I

-~ 150 ms
SCH RDY (4

If SCH RDY does not respond within 150 milliseconds,
it may be necessary to include a WAIT when ADVANCE
is used in a Genie - PC Job Procedure.

ABRT | [
ol

< 10 ms

Figure 216 Remote Control Timing Diagram

Signal In/Out Description
ABRT/ IN Abort In

TTL negative true signal. Ends Collect. Hold low until status changes (pin
4).

SCHRDY IN Sample Changer Ready In

TTL positive true signal. If SCH RDY does not respond within 150 ms, it
may be necessary to include a WAIT when ADVANCE is used in a Genie
2000 Job Procedure.

ADV/ ouT Advance Out
TTL negative true signal Approximate 150 ms pulse after command.

CcoLL/ ouT Collect Status
TTL negative true signal. True (low) when in Acquire Mode.

Ground
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6 XRES/ IN Reset In

TTL negative true signal. Causes hardware reset of microprocessor on
MCA board. Minimum width 100 ms.

Ground

AOF

IN End of Sweep In

TTL positive true signal. Used for MCS sweep counting. Minimum width 1

us.

Micro Channel Host Bus Signals
Except as noted, all inputs are through CMOS (HCT) receivers for essentially zero dc

loading.

A0 through A15. Address lines used for I/O device decoding. TTL positive true.

DO through D7. Data Bus bits 0 through 7 for byte transfer IN and OUT to Host. Gated
onto bus during 1/0 Read cycles. TTL positive true.

Bus Loading: 20.QuA at 2.7 V; 0.2 mA at 0.4 V.

Bus Drive: 3.0 mA at2.4V; 240 mAat0.5V

—-ADL

M/-10

-S0,-S1

—-CMD

—CD SFDBK

Address Decode Latch. Input signal from system to latch addresses
and status bits. Data valid on trailing edge of —ADL.

Memory/—Input Output. input signal that distinguishes a memory cy
cle from an I/O cycle. TTL low indicates I/O cycle in progress.

—Status bits 0 and 1. These bits are inputs that indicate the type of
bus cycle.

—Command. Input signal that defines when data on the bus is valid.
The positive-going (trailing) edge of this signal indicates the end of a
bus cycle.

—Card Selected Feedback. This output signal goes active (low) when
board is addressed, except during the configuration cycle. Positive: >
2.4V at 2 mA; negative: < 0.4V at 6 mA
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CD CHRDY
Channel Ready. Output to signal when board requires additional time
to complete a channel operation. Ready is TTL positive. Positive: >
2.4V at 2 mA; negative: < 0.4V at 6 mA

—CD SETUP
—Card Setup. This input is driven low during system configuration
and error recovery procedures. It selects the card slot.

CHRESET

Channel Reset. This input is driven high to initialize the board-*s Mi
cro Channel interface circuitry during power on/power fail and while
doing a soft boot.

+5 V dc. Logic power to board. < 0.8 A, nominal.

—12 V dc. Bias voltage to board. < 0.5 mA.

AccuSpec Boards

This section details the Rear Panel Connections and Specifications for the AccuSpec A,
Nal, B, Nal Plus, and FMS boards.

For consistency, all negative true signals are followed by a slash (SIGNAL/). Note, how-
ever, that on all AccuSpec schematics negative true signals are shown by a following as-
terisk (SIGNALY).

AccuSpec A and Nal Boards

The AccuSpec A and AccuSpec Nal boards have a BNC connector for connection to the
analog input signal and a 9-pin male D-style connector which provides signals for various
external applications.

A special cable is available to make the connections to the rear panel D-style connector.
Standard BNC connections to the signals are provided by cable 759618. Cable 751885 is
an adapter cable to allow connection to the PUR/LTC signals on the Model 2020, 2024,
2025, 2026, and 9615 amplifiers.

BNC Signal Input
e DC-coupled only.

* Nominally 8.0 V full scale.
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» Positive monopolar or initially positive bipolar semi-Gaussian shaped pulses with
a time constant of 0.5 to 13 or gated integrator shaped pulses.

» Flat-top pulses with a minimum pulse width of B®are also acceptable
 Input impedance greater than 1Q k

External Signals On a 9-Pin Male D-Style
Breakout cable 759618 can be purchased separately.

Pin Signal Description
1-5 GND Common signal return path
6 ADT/ TTL compatible Output signal; normally +5 V.

In PHA mode, the output signal ADT/ goes low (0 - 0.5 V) when the ADC is busy
processing an event. This is considered to be the ADC DEADTIME or the time during
which the ADC is unable to process another input event. PHA Mode Timing is shown in
Figure 217.

SIGIN

GATE™ \\X : (ddididiidiididdiididdidids

ADT~

SCA”

< > < 0.5us > < 05us > < 4t0 100us > < approx. 3 us >
0.25u5

Figure 217 Timing Diagram - PHA Mode

The approximate ADC DEADTIME can be calculated according to the following for
mula(s):

100 MHz = Tr+4us+(N*10 ns)+(CG/16*10 ns)
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Where:

Tr = Input pulse rise time or 115, whichever is greater
N = Channel number converted
CG = Conversion gain selected

In STROBE mode, the signal ADT/ goes low (0 - 0.5 V) when the input GATE/ signal is

non-asserted (high) and goes high (4.5 - 5.0 V) when the GATE/ signal is asserted (low).
Strobe Mode Timing is shown in Figure 218.

GATE*

SIGIN

ADT~

SCA*

< > < > P <158 >< 410 100us > < approx. !
0.25us  0.16us 0.25us

Figure 218 Timing Diagram - Strobe Mode

The ADT/ output signal can source 1 mA or sink up to 10 mA maximum. External load
ing of this signal in excess of these ratings should be avoided since it will interfere with
the normal operation of the ADC or damage the output driver.

Alternately, signal ACQ/ may be selected as an output on pin 6. This is accomplished
with a jumper option by removing jumper ADT/ and installing jumper ACQ/. ACQ/ is a
TTL compatible signal that normally stays at +5 V. In either PHA or STROBE moaode sig
nal ACQ/ will go low (0 - 0.5 V) when acquisition is enabled by the CPU and returns
high (4.5 - 5.0 V) when acquisition times out or is turned off by the computer system.

7 AMPBSY

TTL compatible input signal that allows logical ORing of an amplifier busy
signal with the internal ADC busy signal.
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The AMPBSY input signal allows control of the MCA live time clock from
an external signal. This signal will stop the MCA live time clock when
asserted (4.5 - 5.0 V). The MCA live time clock will be allowed to run only
when:

Acquisition is enabled, AMPBSY signal is not asserted (0 - 0.5 V) and the
ADC is not busy (signal ADT/ is high).

The AMPBSY input signal impedance is Qk

TTL high: +3.5t0 5.0 V
TTL low: 0.0to 0.5V

Alternately, the polarity of the AMPBSY input signal may be inverted. This
can be accomplished with a jumper option by removing jumper BUSY and
installing jumper BUSY/. This jumper allows a low signal to stop the MCA
live time clock.

When used with the Model 2020, 2024, 2025, 2026 or 9615 Amplifiers in
PUR/LTC mode, the jumper must be in the BUSY/ position.

SCA/

TTL compatible output signal that provides a negative going output pulse
for every event that falls within the LLD/ULD window.

The SCA/ output signal is normally high (4.5 - 5.0 V) and goes low (0 - 0.5
V) whenever the ADC has converted an event. Since no event is converted
unless its amplitude falls between the LLD and ULD (lower and upper level
discriminators), this signal can be used as the output of SCA (single channel
analyzer). The duration of the SCA/ signal is a function of the ADC
conversion time.

During normal PHA mode acquisition, the length of this pulse represents
the conversion time of the ADC. In SCA mode, this pulse is typically 1 to 2
ps, maximum. External loading of this signal in excess of these ratings
should be avoided since it will interfere with the normal operation of the
ADC or damage the output driver.

Alternately, signal LG/ may be selected as an output on pin 8. This is
accomplished with a jumper option by removing jumper SCA/ and
installing jumper LG/.
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Signal LG/ is used for live time correction with the Model 2020, 2024,
2025, 2026 or 9615 Amplifiers in PUR/LTC mode.

Signal LG/ goes low (0 - 0.5 V) when an input pulse crosses the lower level
discriminator (LLD) and remains low until the peak of the input pulse.

GATE/

TTL compatible input signal used to control the linear gate. (+5 V disables
linear gate.) This signal may be used for PUR, coincidence gating, or
trigger in STROBE mode.

With the Model 2020, 2024, 2025, 2026 or 9615 Amplifiers, the jumper is
in the GATE/ position for PUR/LTC mode.

In PHA mode, the GATE/ signal may be used to selectively reject events
converted by the ADC. As an example, it may be connected to the INHIBIT
or BLOCK output of a nuclear spectroscopy amplifier to reject events
subject to pulse pileup.

A'low (0 - 0.5 volt) GATE/ signal is normal and this allows all incoming
events to be converted and stored. A high (4.5 - 5.0 volt) GATE/ signal
inhibits all incoming events from being converted and stored. In order for
the ADC to convert and store an event, the GATE/ signal must be low
BEFORE the input pulse arrives at the ADC and must remain low a
minimum of 0.5us after the peak amplitude of the input pulse.

Allowing the GATE/ signal to go high any time during the rise time of the
input pulse will cause the event to be rejected (the ADC will be reset and no
count added to memory).

With the Model 2020, 2024, 2025, 2026 or 9615 Amplifiers, the jumper is
in the GATE/ position for PUR/LTC mode.

In STROBE mode, the GATE/ signal serves as an external trigger to start
the ADC conversion. Normally, a negative going pulse should be used to
start the operation. When the GATE/ signal goes from the high to the low
state, the ADC linear gate will open and sample the voltage applied to the
input. The linear gate will remain open as long as the GATE/ signal remains
in the low state. Approximately 115 after the GATE/ signal switches

back to the high state, the linear gate will close and the conversion will
commence. The duration of the GATE/ signal must be a minimunusf 1

in either the high or low state.

The minimum time that the linear gate can be open is abous2.5
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STROBE mode is selected by removing jumper PHA and installing jumper
STB.

The GATE/ input signal impedance is @k
Alogical 0 =4.5-5.0V. Alogical 1=0.0-0.5V

Alternately, the polarity of the GATE/ input signal may be inverted. This
can be accomplished with a jumper option by removing jumper GATE/.
This jumper option allows a low signal (0 - 0.5 V) to inhibit incoming
events in PHA mode or allows the use of a positive GATE pulse in
STROBE mode.

When any of the AMX modules (Models 589 or 8224) is to be used, the

STROBE mode must be enabled and the Gate polarity is negative true
(GATE)).

AccuSpec B Board

The AccuSpec B board have the ADC interface on a 37-pin male D-style connector. An
external MCA to ADC interface cable is provided with the board.

10
11
12
13
14
15
16
17

Wire Signal Description

1,3,5 GND Logic signal common

79,11

13 ADC13/ Input data lines ADCO/ through ADC13/ are TTL

compatible devices. Logic 1 =0t0 0.5V, Logic 0
=25t05.0V.Z=22K)to +5V. Data will be
latched on the leading edge of the CLADC pulse.

15 ADC7/

17 ADCS8/

19 ADCY9/
21 ADC10/
23 ADC11/
25 ADC12/
27 Reserved
29 Reserved
31 Reserved
33 Reserved
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18
19
20

21

22

23

24

25

26

27
28
29
30
31

Technical Information

35 Reserved
37 Reserved
2 CLADC/  Clear ADC output

The steady state condition of signal CLADC/ is +5 V. The ADC interface
logic resets when signal CLADC/ goes from +5 to 0 V. A pulse duration of

1 psis provided. Logic 1 =0V at 10 mA Logic0=25-5.0V at 1 mA

4 ATR/ ADC transfer output

The steady state condition of signal ATR/ is +5 V. Data transfer occurs

when signal ATR/ goes from +5 V to 0 V. A pulse duration o s
provided. Logic 1 =0V at 10 mA Logic 0 =2.5t0 5.0 V at -1 mA

6 ADCB/ ADC busy input (live time)

ADCBY/ represents the time the ADC cannot validly accept input pulses; that
is, the linear gate is closed. When not in acquire mode, ADCB/ should
remain at +5 V. (ADCB/ is intended to be used for live time control.) Input

impedance = 2.2&to +5V

8 ACQ/ Acquire output

Signal ACQ/ switches to 0 V to enable the ADC or +5 V to disable the
ADC.

10 READY/  Ready Input

The steady state condition of signal READY/ is +5 V. When ADC
conversion is complete, signal READY is pulled low, signaling the
computer that data is ready to be transferred. Input impedance  #2 k
+5V

12 INH/ Inhibit Input

Signal INH/ is at +5 V when information is acceptable and at 0 V when
information is to be rejected. Input impedance = 22k +5 V.

14 ADCO/ Input data lines ADCO/ through ADC13/ are TTL
compatible devices.

16 ADC1/

18 ADC2/

20 ADC3/

22 ADC4/

24 ADC5/
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32 26 ADC6/

33 28 Reserved
34 30 Reserved
35 32 Reserved
36 34 Reserved
37 36 Reserved

AccuSpec/Nal Plus Board

The AccuSpec Nal/Plus board has a BNC connector for amplifier input, a SHV connector
for high voltage output, and a 9-pin female D-style connector for preamp power output.

BNC Amplifier Signal Input
» Voltage Sensitive input accepts positive or negative tail pulses.
* 0to 12V maximum
* Rise time <0.5us
» Decay time constant = 4k too (factory set to 5Qs).

e Input impedance 470Q

SHV High Voltage Output
e 0to +1.0 kV at 30QUA

Preamp Power on a 9-Pin Female D-Style Connector

Six inch C1552 Adapter Cable is provided with the board.

Pin Signal Description

1-2 GND Common power return path
3 KEY Key position

4 +12V +12 V preamp power

5 KEY Key position

6-7 N/C No connection

8 KEY Keyed position

9 -12v —12 V preamp power
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AccuSpec FMS Board

The AccuSpec FMS is a full-sized PC/XT card which can work concurrently with the
AccuSpec family of MCA boards in multi-board configurations. The FMS board has a
BNC connector for the SCA analog input and a 15-pin DB connector for TTL input and
output control signals.

BNC Signal Input

This BNC connects to the input of the SCA. An analog signal, in the form of positive
pulses, is applied through this BNC connector. The voltage range is 0 to 8 V with an in
put impedance | R. Maximum counting frequency is 1 MHz.

External Signal On a 15-Pin DB Connector

All the input control and output status signals are provided through this connector. The
TTL input signal, allowing count rates to 100 MHz, is provided here also.

9
=

Signal Description

=

DAC Analog output signal (0 to +5 V). This amplitude of this signal
is proportional to the current sweep channel address, 5 volts
representing the last channel and 0 volts representing the first
channel.

2 SCA* TTL output signal. This signal is the negative pulse from the
SCA.

3 EOCH* TTL output signal. A positive pulse, of which the transition
from high to low indicates the end of the channel dwell time.

4 TRIG* TTL input signal. A transition from low to high (negative pulse
recommended) starts a sweep.

5 ADV* TTL input signal. A transition from low to high (negative pulse
recommended) terminates the current dwell time and advances
the channel address.

7 “TTL” TTL input signal. A positive pulse applied to this signal causes
one count to be added to memory at the current channel ad
dress. The count occurs on the low to high transition. The pulse
width must be a minimum of 5 ns for rates up to 100 MHz. In
put impedance is 5Q. Input low = 0 to 0.5 V. Input high =
2.5to 5 V. This input signal is not protected against over volt
age. Undeno circumstanceshould the input signal level be
greater than 5.5 V or less than —-0.5 V.

12 ACQEN* TTL output signal. This signal indicates that acquisition is in
progress. ACQEN* goes low at the start and high at the end of
a sweep provided XTRIG is being used. In continuous sweep
mode, XTRIG goes low at the start of the first sweep and high
at the end of the last sweep.



AccuSpec Boards

13 EOP TTL output signal. This signal switches high at mid sweep and
low at sweep end.

AccuSpec A and Nal Specifications

The AccuSpec A and AccuSpec Nal boards are plug-In MCA boards for an IBM PC or
compatible PCs. The AccuSpec A board contains a computer-controlled, 8K channel, 100
MHz on-board Wilkinson-type ADC plus 8K channels of spectral memory. The

AccuSpec Nal board contains a computer-controlled, 2K channel, 100 MHz on-board
Wilkinson-type ADC plus 2K channels of spectral memory.

Conversion Gain (channels full scale, software selectable) - 256, 512, 1024, 2048, 4096
or 8192 (A); 256, 512, 1024 or 2048 (Nal).

Clock Rate (All Conversion Ranges) - 100 MHz
Signal Input - Amplitude: 0 to +8 V, nominal; dc coupled; Input Impedance £10 k

Polarity - Positive monopolar or initially positive bipolar semi-Gaussian or gated integra-
tor shaped pulses with shaping times from 0.5 tpslor flat top pulses with a minimum
width of 3pus.

Integral Linearity - > +0.05% over the top 99% of full scale.

Differential Linearity - <1.0% deviation from mean channel width over the top 99% full
scale.

Temperature Stability - < £0.01% gain shift and less than +0.005% zero drift@er 1
from O to 50°C.

ULD/LLD - Adjustable from 0 to 100% of full scale via software control.

Fine LLD - Adjustable from 0 to 6% of full scale via software control.

Analog Zero - Adjustable between £3% of full scale via software control.

PHA Mode - Pulse height analysis with or without coincidence gating.

SCA Mode - The ADC can be operated as a gated or ungated single channel analyzer.

Strobe Mode - The ADC can be operated in a sample voltage analysis mode using an ex
ternal strobe at rates up to 70 kHz, conversion gain dependent.
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Rear Panel Connector - SIGNAL BNC: 9-pin D-type connector for GATE, AMP BUSY,
SCA and DT signals.

Rear Panel Indicator - BUSY LED.
Dimensions - 32.8 x 9.9 cm (12.9 x 3.9 in.).
Weight - Approximately 0.45 kg (1 Ib).
Operating Temperature Range - 0 t0°60

Power Requirements - +5 V dc at 1.6 A, max.

AccuSpec B Specifications

The AccuSpec B Board is a plug-in MCA board for the IBM PC or compatible computer.
The AccuSpec B contains 16K data channels of spectral memory. C1704 Interface Cable
included for connection to ADCs with 34-pin ribbon connector.

Dimensions - 32.8 x 9.9 cm (12.9 x 3.9 in.).
Weight - Approximately 0.45 kg (1 Ib).
Operating Temperature Range - 0 t0°60

Power Requirements - +5 V dc at 0.8 A, max.

AccuSpec/Nal Plus Specifications

The AccuSpec/Nal Plus board is a plug-in MCA board for IBM PCs or compatible com
puters. This board contains complete front end electronics for connection to
photomultiplier type (PMT) preamp base assemblies, allowing PHA acquisition from Nal
or other scintillation detectors.

Wilkinson ADC

Conversion Gain (Channels Full Scale, software Selectable) - 256, 512, 1024, 2048.
Clock Rate (All Conversion Ranges) - 100 MHz.

Integral Nonlinearity - Less than £0.02% of full scale over the top 99% of selected range.
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Differential Nonlinearity - Less than 1.0% deviation from mean channel width over the
top 99% full scale.

Gain Drift - <0.01%7C.
Zero Drift - <0.005% of full scale péc.
ULD/LLD - Adjustable from 0 to 100% of full scale via software control.
Fine LLD - Adjustable from 0 to 6% of full scale via software control.
Analog Zero - Adjustable between +3% of full scale via software control.
Mode - Pulse Height Analysis (PHA).
Amplifier
Input Signal - Voltage sensitive input accepts positive or negative tail pulses from an as-
sociated preamplifier; amplitude 0 to +12 V, maximum; polarity positive or negative,
software selectable; rise time <Qu§; decay time constant 463 to (factory set to 50

us) internal pole/zero adjustment; input impedance@;/Board mounted rear panel
BNC connector.

Gain - Programmable from X2 to X1000.

Pulse Shape - Bipolap$ shaping time constant; time to peakds3time to crossover
2.5s; pulse width 1Qus.

Integral Nonlinearity - <+0.1% of full scale output measured at gain of 150.

Peak Shift - <+0.05% of full scale to 25 kHz.

Gain Drift - <0.02%fC.

Zero Drift - <25 mV?C.
Noise Contribution - <35 mV rms referenced to input at maximum gain.

Overload Recovery - Recovers to within £2% of full scale output from X200 overload in
20 us when properly pole/zeroed.

329



Technical Information

High Voltage Power Supply:
Power - 0 to 1.0 kV at 300A, continuously adjustable via software control.

Control - Software control of on/off and HV setting.
Resolution - HV settable within 0.4% of full scale.
Nonlinearity - <+0.3% of full scale.

Calibration Error - <+0.2% of full scale.

Drift - <+0.01%/FC after 30 minute warmup.

Regulation - Line <x0.05% from 10% change in supply voltage; load <+0.3% at 0 to 300
HA.

Output Ripple - <20 mV peak-peak at full load, dc to 1 MHz.

Overload Protection - Short circuit proof; must be reset by software to turn on after fault
removed.

HV Indicator - Board mounted rear panel LED indicates HV on.
Dimensions - 30.5x9.9x2.0cm (12x 3.9x 0.8 in.)

Weight - 0.68 kg (1.5 Ib)

Operating Temperature Range - 0 to°85 ambient

Power Requirements - +5V dc at 1.5 A, +12 V dc at 150 mA, =12 V dc at 100 mA. (In
cludes loading contributed by 2007P Tube-base Preamp at maximum HYV setting.)

Outputs
HV Output - 0 to +1.0 kV at 300A, adjustable via software control; board rear panel

mounted SHV connector.

Preamp Power - £12V for powering external preamplifier; board rear panel mounted
9-pin female D-style connector; C1552 Adapter Cable provided with board.
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AccuSpec FMS Board Specifications

The AccuSpec FMS provides multi-channel scaling capability to any PC system

equipped with a spare ISA connector capable of accepting a standard full size board. The
FMS board includes 64K byte SRAM for on-board data storage of up to 16K channels. In
addition, the board contains a SCA for counting output pulses directly from a detec
tor/amplifier front-end and an optional DAC for applications requiring an analog ramp
output.

Input Count Rate - 100 MHz for TTL signal, 1 MHz for SCA input

Dwell Time - Adjustable from s to 1 hr via software control.

Interchannel Dead Time - < 10 ns

Intersweep - < 10 ns

Sweep Counter - 1 to 65 536

Counts per Channel 32 1

SCA LLD/ULD - Adjustable from 0 to 100% of full scale via software control.
Dimensions - 32.77 x 9.91 cm (12.9 x 3.9 in.)

Weight - 0.45 kg (1.0 Ib)

Operating Temperature Range - 0 to°60

Power Requirements - +5 V dc at 1.6 A, max.

Troubleshooting

If Canberra Customer Service assistance is needed, please note the Genie 2000 software
version number, and for the System 100, the MCA board’s firmware version number. The
software version number is shown on the label of the Genie 2000 Installation CD. The
MCA board’s Firmware Version can be found on the labels attached to:

Chips A25 and A26 on S100 ISA Bus MCAs (Figure 219).
Chip A18 on S100 Micro Channel Bus MCAs (Figure 220)
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Adjusting the PUR/LTC

To achieve the highest performance of your amplifier's Live Time Corrector, it may be
necessary to adjust the ADC’s LLD control. This adjustment must be made after-the am
plifier and ADC have been set to process the energy range of interest.

To make the adjustment, two radioactive sources with high activity are required: Source
A with an energy peak in the upper part of the desired spectrum and Source B, a high ac
tivity source with an energy peak in the lower part of the spectrum. The following LTC
optimizing process assumes that Source ¥0s and Source B i$’Cs. The 1173.2 keV

peak of*®Co will be used as a reference. The upper peak, at 1332.5 keV, is not a good
choice because a sum peak®BEs at 2 x 661.6 = 1323.2 keV would interfere with the
measurement.

1. Put Source A near the detector so that the total count rate from this source is
< 5 keps.

2. Setthe LLD for a low value so that only energy above the noise level is
acquired.

3. Enter an ROI about the reference peak and, with BludBled acquire data
until there are= 30 kcounts in the peak area.

4. Clear the data from the spectrum, then put Source B near the detector. Adjust
the total count rate to be the maximum expected in the course of normal
measurements. Repeat the acquisition, stopping when the area of the reference
peak reaches 30 kcounts.

5. Compare the count rates (Peak Area divided by the Elapsed Live Time) of Steps
3 and 4. If they are within several percent of each other, the LLD is properly
adjusted.

6. If you feel improvement is desirable, adjust the LLD about 1% or 2% higher.

7. Repeat Steps 3 through 6 until an optimum setting has been achieved.

Manual Pole/Zero

At high count rates, the pole/zero adjustment is extremely critical for maintaining good
resolution and low peak shift. Figure 221 shows how misadjustment will affect peak
shape and resolution.
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Manual Pole/Zero

With correct P/Z, spectral peaks
will appear symmetrical.

Undercompensated P/Z will
produce low energy tailing.

Overcompensated P/Z will
produce high energy tailing.

s

Figure 221 The Effect of Pole/Zero on a Spectral
Peak

For a precise and optimum setting of the pole/zero, a scope vertical sensitivity of 50
mV/div should be used. However, most scopes will overload for a 7 V input signal when
the vertical sensitivity is set for 50 mV/div. Overloading the scope input will distort the
signals’ recovery to the baseline.

Thus, the pole/zero will be incorrectly adjusted resulting in a loss of resolution at high
count rates.

When performing the manual pole/zero, set the scope vertical sensitivity to 50 mV/div,
clamping the signal with the clamp box or the equivalent. The AMP signal will now be
clamped, eliminating potential scope overload allowing precise pole/zero adjustment.

Pole/Zero Using a Ge Detector and a *Co Source

Adjust the position of the source so that the count rate is between 2 kcps and 25 keps.
While observing the signal at the amplifier's output connector, adjust the pole/zero con
trol so that the trailing edge of the unipolar pulse returns to the baseline with no over
shoots or undershoots, as shown in Figures 223, 222 and 224.

Some amplifier shapings may exhibit small undershoots. These arise primarily from am
plifier shaping component tolerances and secondary time constants associated with the
detector/preamp system. If an undershoot is present and is less than 20 mV, its impact on
performance is insignificant. However, these small shaping undershoots should not be
confused with pole/zero misadjustment undershoots which exhibit a much longer time
constant and have a larger performance impact.

1. The Model LB1502 Schottky Clamp Box is available from Canberra to prevent this problem. The Schottky clamp is built into
the Model 1510 Intergrated Signal Processor and Models 2025 and 2026 Spectroscopy Amplifiers.
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Figure 223 Correctly Adjusted Pole/Zero

Figure 222 Undercompensated Pole/Zero
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Adjusting the TRP Reset Pulse

[ g
111
1T

Figure 224 Overcompensated Pole/Zero

Adjusting the TRP Reset Pulse

When a Transistor Reset Preamp (TRP) is used, its Reset ouput is connected to the ampli-
fier's Inhibit input and the pole/zero is fixed at 0. For proper operation, you'll have to

make an adjustment on the TRP preamp so that the amplifier and ADC are gated off dur-
ing the preamp’s reset time.

The adjustment is made with an oscilloscope connected to the amplifier's>dutgger

the scope on the leading edge of the Reset pulse and adjust its width so that it returns to
its baselineafterthe amplifier's output returns to within 2 mV of the baseline, as shown

in Figures 225 and 226.

2. The Model LB1502 Schottky Clamp Box is available from Canberra. The Schottky clamp is built into the Model 1510
Intergrated Signal Processor and Models 2025 and 2026 Spectroscopy Amplifiers.
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Amp
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Figure 225 Amp, TRP, and Reset Signals Compared
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Figure 226 Setting the TRP Inhibit Pulse Width

Status Screen Entries

Though the majority of the entries in the Status Report are direct reflections of the MCA
Input Definition Editor settings or the Analsysis and Acquisition application’s Adjust set
tings, a few of them are explained in greater detail here.

338



Status Screen Entries

Stabilizer

This section refers to adjustments for the Inspector MCA only. The Zero and Gain cor
rection values are the numbers representing the amount of correction made to the ADC.
The range of correction is 0 to 4095, with 2048 representiregrrection. If data drift

causes either the Gain or the Zero correction to reach the limit of O or 4095, that stabilizer
function will be changed to Hold and an overrange error flag will be set. To clear the

flag, set that function toff to clear the overrange flag (and set the value to 2048), then
correct the cause of the excessive drift before returning the mode to

Power Manager
This section refers to adjustments for the Inspector MCA only.

Battery A and B Status
Bat A (or B) Status is reported as:

Good, when the battery voltage is > 5.8 V
Low, when the battery voltage<s5.8 V
Discharged, when the battery voltage 5.5 V

When the Power Manager detects a “Discharged” battery, it will no longer use that
battery port until the battery is removed (voltage detecteddals V) and replaced with a
battery with a voltage > 5.5 V. The Power Manager specifically looks for the battery to
be removed because an unloaded battery will recover some of its voltage but will not
have enough capacity to support a load for more than a few seconds.

Batteries
The line labeled “Batteries” shows the status of the Inspector’s batteries.

If this line reads “Warning”, you have only a few minutes of power left before the In
spector shuts down.

“Good” means that at least one battery’s voltage is > 5.8 V.

“Warning” means that the voltage of both batteries, or just one if only one is connected,
is<5.8V.

RAM Batt Back

The “RAM Batt Back” line shows the condition of the internal lithium battery used for
maintaining data in the spectrum memory when the Inspector’s power switch is turned
off. This battery, with an operating life of at least five years, is in a socket on the-Inspec
tor's MCA Board. When its status changes from “Good” to “Disc” (discharged), replace
it with a Panasonic CR2025 battery, or equivalent.
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+12 V Fault

The £12 V Fault status tells you that because there is an an overload on the +12 V or —12
V power supply, the Power Manager has put the supply into a Power Save condition. The
most likely cause of this is that the preamplifier connected to the rear panel Preamp con
nector requires more power than the Inspector can supply. The proper remedial action is
to disconnect the preamplifier's power cable and change the power mode to Battery Full
or AC Full. If successful, the fault will be cleared.
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Why Efficiency Calibration Correction is Needed

E. Correcting an Efficiency Calibration
for Cascade Summing

In gamma-ray counting laboratories, it is a common practice to use mixed gamma-ray
standard sources for performing an empirical efficiency calibration of the detector. Nu
clides such a¥Co and®®Y are almost invariably present in these mixed standards. This is
because, the gamma rays emitted¥p and®®Y can be used to extend the efficiency
calibration up to an energy of 1836 ké¥Eu may also be used due to its multiple ener
gies and long half-life.

Note: If a mathematical efficiency calibration method such as ISOCS or LabSOCS is
used instead of a source-based method, the problem of having to correet the ef
ficiency calibration for cascade summing effects will not arise. LabSOCS and
ISOCS users can therefore ignore this chapter.

Why Efficiency Calibration Correction is Needed

Unfortunately, the gamma rays emitted®¥go, 88, or even'>2Eu, are affected by the phe-
nomenon of cascade summing. As a result, counts are lost from the full energy peaks of
these nuclides, and smaller detection efficiency will be measured at the gamma-ray ener-
gies.

An efficiency calibration performed using such data points affected by cascade summing
will, therefore, be in error. The magnitude of the error depends on the source-detector
counting geometry. The closer the source is to the detector, the larger the error due to cas
cade summing. Also, the larger the detector size, the larger will be the error due to cas
cade summing.

Efficiency errors of 10-30% are not uncommon in such scenarios. It is therefore neces
sary to correct the empirical efficiency calibration for cascade summing losses (or gains)
to obtain the true efficiency. This section describes the procedure for correcting-the effi
ciency calibration.

Correcting the Calibration

This procedure assumes that a spectrum has been acquired using a mixed gamma-ray
standard source, and that it has been energy and shape calibrated. The mixed gamma-ray
standard is assumed to contain nuclides that are affected by cascade summing. It is fur
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Correcting an Efficiency Calibration for

ther assumed that a peak analysis has been performed on the spectrum, including an op
tional background correction.
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1. Perform a Peak-to-Total Calibration for the detector, as described in

“Peak-to-Total” on page 107. Alternatively, you can load a Peak-to-Total
calibration file previously created for the same detector.

SelectCalibrate | Efficiency | By Certificate File. Select the source certificate
file for the gamma ray standard, and use it to perform an efficiency calibration.
During the course of performing the calibration, display the efficiency
calibration curve by clicking on tehowbutton. Depending on the counting
geometry, the data points affected by cascade summing losses (§i@h as

88y, etc.) could be conspicuously lower in efficiency. This will affect the fitted
curve.

Complete the efficiency calibration process as described in “Calibrate” on page
92. You have now established an uncorrected empirical efficiency calibration
for your specific detector and geometry. The remaining steps will guide you
through the process required to correct this empirical calibration for cascade
summing losses:

From the Analyze menu, run the Efficiency correction engine.

From the Analyze menu, set up the Nuclide Identification step using the NID/w
Interf. Corr. algorithm. In addition to setting up the usual NID parameters, the
Cascade correction computations must also be set up.

a. Select the Geometry ComposeslS) file that you created for the given
counting geometry. If your HPGe detector is not characterized for
LabSOCS/ISOCS, you should select the closest generic detector
characterization while editing the Geometry Composer parameters. For
guidelines on selecting a generic detector characterization, see Appendix
F, Selecting a Generic LabSOCS Detector Characterizatiothe Genie
2000 Customization Tools Manual

b. Once a geometry file has been selected, note that the Coincidence
Library field in the NID setup screen is automatically populated with the
coincidence library file.

c. Enable the Perform Cascade Correction check box.
d. Enable the Generate Report check box.

e. Click on theExecutebutton.



Correcting the Calibration

10.

11.

12.

13.

14.

15.

The NID analysis will be run, and as part of it, the cascade correction will be
computed. The generated report will indicate the correction factors for those
nuclides and gamma rays that are affected by cascade summing.

For those gamma rays that are used in the efficiency calibration and are affected
by cascade summing, make a note of the correction factors given in the report.

SelectCalibrate | Efficiency: By Certificate File. Select the source certificate
file for the given gamma ray standard. Click #h&o button to populate the
Energy, Efficiency, and Error (%) triplets.

Scroll down the list of triplets and highlight the data corresponding to gamma
ray energy that is affected by cascade summing.

Note down the efficiency value displayed in the Peak Edits dialog, and divide
by the corresponding cascade summing correction factor that was computed in
Step 6.

Enter the corrected efficiency value in the Efficiency field of the Peak Edits
dialog.

If a generic LabSOCS/ISOCS detector characterization had been used to
compute the cascade summing correction, in addition to the uncertainties given
in the source certificate for the nuclide activity, assign an uncertainty of +15%
(for ©°Co and®®Y, the appropriate value is £10%). Add this in quadrature to the
certificate uncertainty and enter the value in the Error (%) field of the Peak
Edits dialog. Click thé\cceptbutton.

Scroll down to the next gamma ray energy affected by cascade summing and
repeat Steps 10 through 12.

After all of the data affected by cascade summing have been corrected, click on
the Showbutton to display the Genie 2000 calibration curve fit. Select the
appropriate polynomial fit to the efficiency data points. Click onQKebutton

when you are done.

In the Efficiency Calibration window, click on tl@K button to accept the
calibration. The empirical efficiency calibration has been corrected for the

effect of cascade summing and should now closely represent the true efficiency.
Use the Calibrate/Store function to save your corrected efficiency calibration as
required.
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Cascade Summing

16. At this point you may want to count the calibration source again as an unknown
sample. Analyze the spectrum using the Cascade Correction option. Then
compare the found line activities to the expected, certified values.
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F\canBerra

Warranty

Canberra’s product warranty covers hardware and software shipped to customers within the United States. For
hardware and software shipped outside the United States, a similar warranty is provided by Canberra’s local
representative.

DOMESTIC WARRANTY

Canberra (we, us, our) warrants to the customer (you, your) that equipment manufactured by us shall be free from
defects in materials and workmanship under normal use for a period of one (1) year from the date of shipment.

We warrant proper operation of our software only when used with software and hardware supplied by us and
warrant that our software media shall be free from defects for a period of 90 days from the date of shipment.

If defects are discovered within 90 days of receipt of an order, we will pay for shipping costs incurred in connection
with the return of the equipment. If defects are discovered after the first 90 days, all shipping, insurance and other
costs shall be borne by you.

LIMITATIONS

EXCEPT AS SET FORTH HEREIN, NO OTHER WARRANTIES, WHETHER STATUTORY, WRITTEN, ORAL,
EXPRESSED, IMPLIED (INCLUDING WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE) OR OTHERWISE, SHALL APPLY.IN NO EVENT SHALL CANBERRA
HAVE ANY LIABILITY FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL LOSSES OR DAMAGES OF ANY
NATURE WHATSOEVER, WHETHER AS A RESULT OF BREACH OF CONTRACT, TORT LIABILITY
(INCLUDING NEGLIGENCE), STRICT LIABILITY OR OTHERWISE.

EXCLUSIONS

Our warranty does not cover damage to equipment which has been altered or modified without our written
permission or damage which has been caused by abuse, misuse, accident or unusual physical or electrical stress,
as determined by our Service Personnel.

We are under no obligation to provide warranty service if adjustment or repair is required because of damage
caused by other than ordinary use or if the equipment is serviced or repaired, or if an attempt is made to service or
repair the equipment, by other than our personnel without our prior approval.

Our warranty does not cover detector damage due to neutrons or heavy charged particles. Failure of beryllium,
carbon composite, or polymer windows or of windowless detectors caused by physical or chemical damage from
the environment is not covered by warranty.

We are not responsible for damage sustained in transit. You should examine shipments upon receipt for evidence

of damage caused in transit. If damage is found, notify us and the carrier immediately. Keep all packages, materials
and documents, including the freight bill, invoice and packing list.

Software License

When purchasing our software, you have purchased a license to use the software, not the software itself. Because title to
the software remains with us, you may not sell, distribute or otherwise transfer the software. This license allows you to
use the software on only one computer at a time. You must get our written permission for any exception to this limited
license.

BACKUP COPIES

Our software is protected by United States Copyright Law and by International Copyright Treaties. You have our
express permission to make one archival copy of the software for backup protection. You may not copy our
software or any part of it for any other purpose.

Revised 1/00
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