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NOTE!

We assume that you are familiar with Microsoft® Windows® usage
and terminology. If not, be sure to familiarize yourself with afew
simple Windows applications before proceeding.

The convention used in this manual to represent actual keys
pressed is to enclose the key label within angle brackets; for
example, <F1>. For key combinations, the key labels are
joined by a + within the angle brackets, for example,
<Alt + 2>,







1. INTRODUCTION

Welcome to the Operator component of ISOTOPIC version 4.3. This ISOTOPIC Operator Soft-
ware User’s Manual isintended to be used in conjunction with the accompanying ISOTOPIC
Supervisor program’'s user manual (P/N 783630), after the software and hardware have been
installed according to the accompanying Getting Started guide (P/N 931065). The Getting
Sarted guide also includes a detailed, step-by-step walkthrough of |SOPLUS-BW from configu-
ration in the ISOTOPIC Supervisor program through field use with ISOTOPIC Operator. See the
Supervisor User’s Manual for athorough introduction to ISOTOPIC v4.3, its capabilities, analy-
sis engines, and analysis methods.

Most |SOTOPIC users work with our portable, USB multichannel buffers (MCBSs), such asthe
digiDART® or IDM-200-V. Hardware setup for the digiDART is discussed in Section 8.2.2,
Acquire/M CB Properties....

Note that, as of v4.2, ISOTOPIC began taking side detector efficiency into account. As aresult,
detector efficiency is greater than in previous versions of ISOTOPIC, and activity values using
the same configuration parameters are usually concomitantly lower in v4.x. For large standoff
distances the results should be about the same between the versions.

1.1. Using This Manual

This manual contains all the information you will need to run ISOTOPIC Operator after setup
has been performed in the ISOTOPIC Supervisor program.

® Chapter 2 discusses the Operator display features.

Chapter 3 describes the setup and startup activities common to | SOTOPIC Operator’s
Container/Surface Mode and Soil Mode.

Chapter 4 tells how to perform Container/Surface M ode scans and interpret the report.
Chapter 5 tells how to perform Soil Mode scans and interpret the report.

Chapter 6 introduces the features of the Crystal Reports window.

Chapter 7 provides in-depth information on performing in situ measurements.
Chapter 8 is areference guide to the Operator menu commands.

Chapter 9 tells how to perform quality assurance measurements.

Chapter 10 discusses the accelerator (shortcut) key functions in Operator.
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1.2. Before Using ISOTOPIC Operator

Before you can begin making measurementsin |ISOTOPIC Operator, the following tasks must be
performed:

The MCB and detector hardware must be properly connected, powered on, and adjusted.

The correct library for the nuclides of interest must be created in ISOTOPIC Supervisor
or the accompanying Nuclide Library Editor program.

In Supervisor, the detectors must be energy and efficiency calibrated with the appropriate
source(s). If the detectors are not efficiency calibrated, all nuclide activities will be
reported as zero.

The operator permissions, which determine the parameters operators can adjust, must be
set. If all permissions are enabled, operators can perform all |SOTOPIC functions except
calibration, attenuation database entry, selection of SAP BusinessObjects® Crystal
Reports™ templates, QA setup, and choosing the spectrum display preferences.

The Container/Surface and Soil mode configurations, which govern data acquisition and
analysisin the Operator program, must be created. If the Allow modification of config-
uration settings operator permission is set in the Supervisor program, operators can
create and/or modify configurations within the Operator program.

If your organization uses | SOTOPIC’ s onboard quality assurance tools, QA settings must
be established for each detector to be used.

If the Supervisor setup steps have not been satisfactorily completed, when you start the Operator
program, adialog or Status Bar message will indicate that one or more values could not be read
from the database. Follow the instructions in Chapters 4 and 5 to adjust the configuration as
necessary to clear the error message.

1.3. What's New in v4.3

| SOTOPIC operates on computers running 32- and 64-bit Microsoft® Windows® 7
Professional and Windows XP SP3 (32-hit).

Reports for both the Container/Surface Mode and Soil Mode arein HTML and SAP®
BusinessObjects Crystal Reports™ v11.5.
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® Close geometry algorithm added in v4.2 has now been validated to include bottle count-
ing mode for 1-liter bottles or other small cylinders placed on the endcap.

® Soil mode L:D ratios now include a calibration for D/L>2.8 to accommodate the IDM-
200-V used in our |SO-CART-85.

® A new applications chapter (Chapter 7) discusses the ins and outs of using ISOTOPIC
and the ISO-CART-85 to perform in situ measurements.

® To assist systems integrators, Appendix A in the Supervisor Manual expands the discus-
sion of the ISOTOPIC analysis engines and how to start them from the command line. In
addition, Appendix B documents the structure of the ISOTOPIC database.

1.4. Operation/Release Notes for v4.2

1.4.1. Regional Settings

Except for Icelandic Windows, your Windows Regional Settings must be configured to use a
period (. ) asthe Decimal Symbol to avoid errors when setting up or using container
configurations.

1.4.2. USB-Interface MCBs: “UNKNOWN MODE” Error After Power Loss

If your MCB has a USB interface (e.g., digiDART, DSPEC Pro®) and the computer-to-MCB
connection is lost while running either the Supervisor or Operator program, the software will
iImmediately close the window for the missing MCB, post the Detector busy or not responding
message on the status bar at the bottom of the screen, and open a buffer window (Fig. 1). To
reopen communication with the MCB in the Operator program:

1) Make sure all cable connections are secure.
2) Reselect the Configuration type from the droplist.

3) The UNKNOWN Mode dialog will open, asking if you wish to cancel the unknown mode
(seeFig. 1).

® Clicking Yeswill clear the MCB memory, reset the unit to data acquisition mode, and
open a corresponding spectrum window.

® Clicking No will reset the MCB to the proper mode, but might retain the instrument

memory unless the MCB is powered exclusively by the USB bus, for instance, the digi-
DART. If your MCB isline- or battery-powered and has a spectrum in memory, click No.

3
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If the corresponding spectrum window does not open at this point, re-select the desired
Configuration. If the spectrum has been retained in MCB memory, it will be displayed
onscreen. It can then be analyzed with the Configuration in memory... command on the
Analyze menu.

4) Before resuming data collection, make sure the detector high voltageis on.

Detector in UNKNOWN Mode

"'_-. Detector: 'TSOCART 1 DIGIDART-1" is in UIMENCYWN Mode! ‘

Do wou want bo cancel UMKMNOWN Mode?

Yes Mo

Marker 255 = unical
Detector busy or not rezponding.

4

Figure 1. USB-Connected Detector in Unknown Mode.

1.5. Caution: The MCB Configuration Program Can Affect
QA and Other Functions

Detectors are identified in ISOTOPIC based on the instrument number and description assigned
to the MCBs by the MCB Configuration program. The MCB Configuration polls the local com-
puter and network for attached ORTEC MCBs and builds a Master Detector List of the MCBs
found, each with an instrument number and description. This instrument identification is then
used for all QA measurements. Be sure to thoroughly read the Connections Driver Update Kit
instructions as well asall MCB Configuration-related instructions in the | SOTOPI C Getting
Started Guide (P/N 931065) before re-running MCB Configuration.

1.6. Sample Measurement Files and Filename Conventions

Beginning with ISOTOPIC v4, all sample measurement, analysis, reanalysis, and reporting is
performed in the Operator program, including the reanalysis of archived data. Detector QA mea-
surements can be made in both the Supervisor and Operator programs. The type and number of
files generated during sample measurement differs slightly between Container/Surface Mode

and Soil Mode.
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NOTE When you archive a particular ISOTOPIC database (the instructions are in the
Supervisor Manual), we strongly recommend you move not only the .MDB database
file, but all of the analysis, spectrum, bitmap, and reporting files related to the
recordsin that database. Subsequently, these should all be stored in the same folder
or in the same relationship (relative folder structure) as when they were originally
acquired. Otherwise, the Recall File and Recall Configuration and File(s)
commands might not be able to correctly recall all the necessary information, and
existing Container/Surface Mode HTML reports might not show the embedded
spectrum and fine-tuning plot images.

1.6.1. Container/Surface Mode

As noted in the introduction, the Container/Surface M ode configuration wizard combines analy-
sis and report setup, detector selection and position information, collimator description, and
container characterization in one convenient wizard. The resulting analysis setup, called a con-
figuration, is stored in the ISOTOPIC database. The files generated for each sample include
.SPC, .An1, .UFO, .BMP, and .HTML files. Additional information is captured in the database for
each measurement.

Filenamesfor .SPC, .An1, .UFO, and .HTML files are structured as follows:
[Container ID] [Iso] [nnnnn]

where Container ID is entered on the upper section of the ISOTOPIC Operator screen, Iso identi-
fiesthese asfiles generated in ISOTOPIC, and nnnnn isanumerical suffix that reflects the num-
ber of acquisitions performed to date with the corresponding detector for the current database.
Example:

Drum 1234 Iso00567.Spc

For each sample, ISOTOPIC creates an activity plot bitmap and a spectrum histogram bitmap,
which are incorporated into the HTML-format report. The filenames for these respectively end
In Activity and Spectrum.

For multi-detector configurations, ISOTOPIC Operator generates an .HTML report for each indi-
vidual detector and areport in which the results from all detectors are averaged or weighted as
specified for the configuration. The filename for this averaged report endsin _Ave.
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1.6.1.1. Reanalysis

When you reanalyze a Container/Surface M ode scan data set, a new suite of spectrum, analysis,
and report files are created; the original files are not overwritten. Filenames are structured as
follows:

[Container ID] [Buf] [nnnnn]

where Container ID is entered on the upper section of the ISOTOPIC Operator screen, Buf ident-
ifies these as files generated using a buffer window, and nnnnn is anumerical suffix reflecting
the number of reanalyses performed in a buffer window for the current database.

1.6.2. Soil Mode

The Soil Mode setup dialog includes analysis, acquisition, detector, calibration, and report set-
tings, which can be saved as standalone.M1 files (rather than configurations saved in a database)
for later reuse. The files generated for each sample include .SPC, .An1, .UFO, and .RPT files. Addi-
tional information is captured in the database for each measurement.

The filenames are structured as follows:
[Field ID] [Iso] [nnnnn]

where Field ID is entered at the top of the Soil Mode setup dialog, Iso identifies these as files gen-
erated in ISOTOPIC, and nnnnn isanumerical suffix that reflects the number of acquisitions
performed to date with the corresponding detector for the current database. Example:

D&D Site XYZ Is000200.Spc

For each sample, ISOTOPIC creates aresults plot bitmap and a spectrum histogram bitmap,
which are incorporated into the HTML report. Note that Soil M ode measurements are made with
only asingle detector so there is no averaged report.

1.6.2.1. Reanalysis
When you reanalyze a Soil Mode scan data set, a new suite of spectrum, analysis, and report
files are created; the original files are not overwritten. Filenames are structured as follows:

[Field ID] [Buf] [nnnnn]

where Field ID is entered at the top of the Soil Mode setup dialog, Buf identifies these asfiles
generated using a buffer window, and nnnnn is a numerical suffix reflecting the number of
reanalyses performed in a buffer window for the current database.



2. DISPLAY FEATURES

This chapter addresses the ISOTOPIC Operator display features, discusses the role of the mouse
and keyboard, and covers the use of the toolbar and sidebars. To start the Operator program,
either double-click the I sotopic Operator desktop icon; or go to the Windows Start menu, enter
the letters oper inthe“Search programs and files’ box, and select the | sotopic Oper ator
result. The password dialog (see Fig. 12, page 17) will open. If user accounts and passwords
have been assigned in the Supervisor program, enter your password and click OK. If no pass-
word has been assigned, simply click OK. The main Operator screen will be displayed. Figure 2
shows the principal screen features.

=
»-* Isotopic Operator, (Container/Surface Mode) r._||E| ||

File #cguire Analyee Services Display
=(d| ©|0|ub| |tos A | [20% ,@,@ﬂ}éﬁ :)

. . - Pulze Ht. Analysis
Configuratiorn: |F'u Capsule Canfig j Skart: 12:00:00 &b
Caontainer 10 |

Feal: .00

Fill Height; |16.4800 & [ Live; 0.00

Dea &
T are Wweighe |0.0000 ka
ROI
Gross Weight [0.1743 kg

«-* Buffer - Detector ‘40-TP554 285

Ihput Count Rate: 0 cpz o

@ 0RTEC
B:d4:03 AM
“Wed 5/23/2007

10 Marker. 2,047 = uncal 0 Cntg

Figure2. Main ISOTOPIC Screen Features.

1) Titlebar, shows the program name and mode selected. On the far right are the Minimize,
Maximize, and Close buttons. Thereis also atitle bar on each of the spectrum windows
showing the source of the data, either the MCB name or “Buffer” and the spectrum name.
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2)

3)

4)

5)

6)

7)

8)

9

10)

11)

Menu Bar, shows the available menu commands, which can be selected with either the
mouse or keyboard; these functions are discussed in detail in Chapter 8.

Toolbar, beneath the menu bar, contains icons for recalling scans, saving them to disk,
starting and stopping data acquisition, and adjusting the vertical and horizontal scales for
the active spectrum.

Scan Control Area displays the selections for the current assay. Data collection is defined
by these entries and the scan is started here. The scan control buttons are discussed in
Section 3.1.1.

Status Sidebar, on the right side of the screen, provides information on the current MCB
presets and counting times, the time and date, and a set of buttons that allow you to move
easily between peaks, ROIs, and library entries (see Section 2.4).

Spectrum Ar ea displays one window for each MCB defined in the configuration. Thettitle
bar will contain the MCB name for the MCBs. To switch windows, click the window to be
activated, or cycle between windows by pressing <Ctrl + Tab>. The status sidebar shows
the values for the active window. Each spectrum window contains an Expanded Spectrum
View and a Full Spectrum View (seeitems 8 and 9 below).

Input Count Rate indicator; see Section 8.6.7.

The Expanded Spectrum View shows all or part of the full histogram. A particular part of
the spectrum can be expanded for more detail. The expanded view can have any vertical and
horizontal scaling. This window contains avertical line called amarker that highlights a
particular position in the spectrum. Information about that position is displayed on the
Marker Information Line (see item 10 below).

The Full Spectrum View shows the full histogram of the MCB memory. The vertical scale
Is aways logarithmic, and the window can be moved and sized (see Section 2.3.4). The Full
Spectrum View contains a rectangular window that marks the portion of spectrum now dis-
played in the Expanded Spectrum View. To quickly move to different part of the spectrum,
just click that areain the Full Spectrum View and the expanded display updates immedi-
ately at the new position.

Marker Information Line, beneath the spectrum, shows the marker channel, marker
energy, and channel contents.

Supplementary Information Line, below the Marker Information Line, is used to show
warning messages or instructions.
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2.1. Spectrum Display, Scaling, and Zooming

The Full and Expanded Spectrum Views show, respectively, a complete histogram of the active
spectrum and an expanded view of all or part of the spectrum. The Full Spectrum View shows
the entire data memory of the MCB as defined in the configuration. In addition, it has a marker
box showing which portion of the spectrum is displayed in the Expanded Spectrum View.

The Expanded Spectrum View contains areverse-color marker line at the horizontal position of

the pixel representing the marker channel. This marker can be moved with the mouse pointer, as
described in Section 2.3.1, and with the <~>/<-> and <PgUp>/<PgDn> keys, the peak buttons
or by selectionsin other lists, such asthe library energy list.

The spectrum display can be expanded to show more detail or contracted to show more data
using the Zoom In and Zoom Out features. Zooming in and out can be performed using the
toolbar buttons, the Display menu commands, or the rubber rectangle (see Section 2.3.3). The
rubber rectangle allows the spectrum to be expanded to any horizontal or vertical scale. The
baseline or “zero level” at the bottom of the display can also be offset with this tool, allowing
the greatest possible flexibility in showing the spectrum in any detail.

The toolbar and Display menu zoom commands offer a quick way to change the display. These
change both the horizontal and vertical scales at the same time. For Zoom In, the horizontal
width is reduced by about 6% of full width (ADC conversion gain) and the vertical scaleis
halved. The Zoom In button and menu item zoom to a minimum horizontal scale of 6% of the
ADC conversion gain. For Zoom Out, the horizontal width isincreased by about 6% of full
width (ADC conversion gain) and the vertical scale is doubled.

The Keypad<+> and K eypad<-> accelerator keys duplicate the Zoom In and Zoom Out
toolbar buttons and Display menu commands. The <F5>/<F6> and <!>/<1> keys change the
vertical scale by afactor of two without changing the horizontal scale. The <F7>/<F8> and
keyboard <->/<+> keys change the horizontal scale by afactor of two without changing the
vertical scale. The <Alt + F7> key displays the whole spectrum in the expanded view.

Depending on the expansion or overall size of the spectrum, all or part of the selected spectrum
can be shown in the expanded view. Therefore, the number of channels may be larger than the
horizontal size of the window, as measured in pixels. In this case, where the number of channels
shown exceeds the window size, all of the channels cannot be represented by exactly one pixel
dot. Instead, the channels are grouped together, and the vertical displacement corresponding to
the maximum channel in each group is displayed. This maintains a meaningful representation of
the relative peak heightsin the spectrum. For a more precise representation of the peak shapes
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displaying all available data (i.e., where each pixel corresponds to exactly one channel), the
scale should be expanded until the number of channelsisless than or equal to the size of the
window.

Note that the marker can be moved by no less than one pixel or one channel (whichever is
greater) at atime. In the scenario described above, where there are many more memory channels
being represented on the display than there are pixels horizontally in the window, the marker
will move by more than one memory channel at atime, even with the smallest possible change
as performed with the <-> and <> keys. If true single-channel motions are required, the
display must be expanded as described above.

Note that the color and fill properties of the spectrum windows are controlled by the Display/
Preferences settings in ISOTOPIC Supervisor.

2.2. The Toolbar

The row of buttons below the menu bar provides convenient shortcuts to some of the most
common ISOTOPIC menu commands.

ﬂ The Recall button retrieves a scan data set. Thisisthe equivalent of selecting File/Recall
Scan Data Set... from the menu.

[E| Save copiesthe currently displayed spectrum to disk. It duplicates the menu function
File/Save As....

Start Acquisition starts data collection in the active MCB. This duplicates Acquir e/
Start and <Alt + 1>,

ﬂ Stop Acquisition stops data collection in the active MCB. This duplicates Acquire/Stop
and <Alt + 2>.

4| Clear Spectrum clearsthe MCB or file spectrum in the active window. This duplicates
Acquire/Clear and <Alt + 3>.

The next section of the toolbar (Fig. 3) contains the buttons that control IE ﬂ
the spectrum vertical scale. These commands are also on the Display Figure3. Vertical

menu. In addition, the vertical and horizontal scales can be adjusted by Scaling Section of
zooming in with the mouse (see Fig. 7). Toolbar.

10
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Leg)  Vertical Log/Lin Scale switches between logarithmic and linear scaling. When switch-
ing from logarithmic to linear, it uses the previous linear scale setting. The keyboard
equivalent is Keypad</>.

ﬂ Vertical Auto Scale turns on the autoscale mode, alinear scale that automatically
adjusts until the largest peak shown is at its maximum height without overflowing the
display. The keyboard equivalent is K eypad<*>.

Thefield to the left of these two buttons displays L OG if the scale islogarithmic, or indicates
the current vertical full-scale linear value.

The horizontal scaling section (Fig. 4) follows next. It includes o) ﬁ|$|ﬂ|

afield that shows the current window width in channels, and the Figured. Horizontal Scaling
Zoom In, Zoom Out, Cente_r, and Baseline Zer_o_ buttons_. These o ion of Toolbar.
commands are also on the Display menu. In addition, horizontal

scale can be adjusted by zooming in with the mouse (see Fig. 7).

ﬂ Zoom | n decreases the horizontal full scale of the Expanded Spectrum View according to

the discussion in Section 8.5.4, so the peaks appear “magnified.” This duplicates
Display/Zoom In and K eypad<+>.

ﬂ Zoom Out increases the horizontal full scale of the Expanded Spectrum View according

to the discussion in Section 8.5.5, so the peaks appear reduced in size. This duplicates
Display/Zoom Out and K eypad<->.

ﬁ Center moves the marker to the center of the screen by shifting the spectrum without

moving the marker fromits current channel. This duplicates Display/Center and
Keypad<5>.

_i%i| Baseline Zer o switches to autoscale mode and sets the baseline of the Expanded Spec-
trum View to zero. Autoscale is then switched off.

NOTE In addition to the preceding commands, see the Full View command on the Display
menu (duplicated by <Alt + F7>). This function adjusts the horizontal and vertical
scaling to display the entire spectrum in the Expanded Spectrum View.

Finally, when you pause the mouse pointer over the center of atoolbar 5
button, a pop-up tool tip opens, describing the button’s function (Fig. 5). @

|Stop acquisition]

Figure5. Tool Tip.

11
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2.3. Using the Mouse

The mouse can be used for every function in ISOTOPIC except text entry. The following
sections describe specialized mouse functions.

2.3.1. Moving the Marker with the Mouse

To position the marker with the mouse, move the pointer to the desired channel in the Expanded
Spectrum View and click the left mouse button once. Thiswill move the marker to the mouse
position. Click in the Full Spectrum View to move the expanded view to that place. Thisis gen-
erally amuch easier way to move the marker around in the spectrum than using the arrow keys
and keyboard shortcuts, although mouse and keyboard commands can be mixed.

2.3.2. The Right-Mouse-Button Menu

Figure 6 shows the right-mouse-button menu, which is available only Start
in the Expanded Spectrum View. The available commands will depend o
on the spectrum displayed and whether the rubber rectangle is active.

kark BOI
Clear ROI

2.3.3. Using the “Rubber Rectangle” Peak Info

Input Count Rate
Sum

The rubber rectangle is used for selecting a particular area of interest
within a spectrum. It can be used in conjunction with the right-mouse-

H . MCE F i
button menu (see Fig. 6) for many functions. To draw a rubber _ opErEs
rectangle: Figure6. Right-

gle:
M ouse-Button

. ) ) Menu for Spectra.
e Click and hold the left mouse button; this anchors the starting

corner of the rectangle.

e Drag the mouse diagonally across the area of interest. Asyou drag, the mouse will be
drawing areverse-color rectangle bisected by the marker line to form a*“crosshair”
(Fig. 7). Thismakesit easy to select the center channel in the area of interest — for
instance, the center of an ROI you wish to mark or unmark, a portion of the spectrum to
be summed, or a peak for which you want detailed information.

® Release the mouse button to anchor the ending corner of the rectangle.

® Oncetheareaof interest is marked, select the applicable command from the toolbar,
menus, right-mouse-button menu, Status Sidebar, or keyboard.

12
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2.3.4. Sizing and Moving the Full Spectrum View

® Resizing — Roll the mouse pointer over the side edge, bottom edge, or corner of the
window until the pointer changes to a double-sided arrow (see Fig. 8). Click and drag the
edge of the window until it is the size you want, then release the mouse button.

e Moving — Roll the mouse pointer onto the top edge of the window until the pointer
changesto afour-sided arrow (see Fig. 8). Click and drag the window to its new location,

and rel ease the mouse button.

b

Figure8. Two-Sided Pointer for Sizing Full Spectrum View,
and Four-Sided Pointer for Moving Window.

7S

Marker: 134 = 71.38 keV

Figure7.

2.4. Buttons and Boxes
This section describes ISOTOPIC' s radio buttons, indexing buttons, and checkboxes.

e Radio buttons (Fig. 9) appear on many |SOTOPIC dialogs, and allow only one of the
choices to be selected.

® Checkboxes (Fig. 10) are another common feature, allowing one or more of the options
to be selected at the sametime.

13
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Save File Format

............................... [ Frint ta file
@ integer CHN
= B .
" Integer .SPC Data v Prink to display
" Floating-point SPC Data Figure 10.

Checkboxes.
Figure 9. Radio Buttons.

e TheROI, Peak, and Library buttons on the Status Sidebar are useful for rapidly locating

ROIs or peaks, and for advancing between entriesin the library. When the last item in
either direction is reached, the computer beegps and | SOTOPIC posts ano more entries
message on the Supplementary Information Line.

The indexing buttons are displayed in two different ways, depending on whether | SO-
TOPICisin MCB or buffer mode, as shown in Fig. 11. However, they function the same
way in both modes. In buffer mode, the additional features are the ability to insert or
delete an ROI with the Ins and Del buttons, respectively (located between the ROI
indexing buttons); and to display the peak information for an ROI with the I nfo button
(located between the Peak indexing arrows).

The Library buttons are useful after a peak has been located to %] Ao g
move forward or backward through the library to the next closest % resc 22|
library entry. Each button press advances to the next library entry ) o ]
and moves the marker to the corresponding energy. If alibrary file
has not been loaded or the Detector is not calibrated, these buttons
are disabled.
ROl
HINT Instead of using the Peak buttons to move from a previously
identified peak, click the marker anywhere in the spectrum ﬂ _od | ﬂ
then click the Library buttonsto locate the entries closest
in energy to that point. If awarning beep sounds, it means Peak
that all library entries have been exhausted in that direction & e | 2
or that the spectrumis not calibrated. In any case, if an appro-
priate peak is available at the location of the marker, peak M Lirary @
data are displayed on the Marker Information Line at the
bottom of the screen. Figure11. MCB
mode, top;
The ROI and Peak indexing buttons are duplicated by <Shift+ <>/ Eg{{ngode,

<Shift+ -> and <Ctrl+ «>/ <Ctrl+ ->, respectively. The Library
buttons are duplicated by <Alt+ ->/<Alt+ ->. The Ddl button func-
tion is duplicated by the <Delete> key and Clear ROI on the menus and toolbar. The I ns button

14
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has the same function as the <Insert> key and Mark ROI on the menus and toolbar. The Info
button duplicates the Calculate/Peak | nfo command, Peak | nfo on the right-mouse-button
menu, and double-clicking in the ROI.

2.5. Opening Files with Drag-and-Drop

|SOTOPIC Supervisor lets you open ORTEC spectrum (.SPC, .AN1, .CHN), library (.LIB), and
region of interest (.ROI) files by dragging and dropping them from Windows Explorer into the
ISOTOPIC window. A spectrum file opensin a buffer window, alibrary fileisloaded as the
working library, and the ROIs saved in an .ROI file are set in the currently active spectrum
window.

2.6. Associated Files

Installing | SOTOPIC registers the spectrum files in Windows so they can be opened from Win-
dows Explorer by double-clicking the filename. The spectrum files are displayed in GVPlot.
These files are marked with a spectrum icon (¥) in the Explorer display. The .EFT and .ENT files
are also registered, and have an ORTEC icon (7). They open in Windows Notepad.

15
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[Intentionally blank]
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3. PREPARING TO SCAN — BOTH MODES

3.1. Starting ISOTOPIC Operator

Before starting 1SOTOPIC Operator,
make sure that the Supervisor program
Isclosed so all of the setup options will
go into effect. Then double-click the

| sotopic Operator desktop icon or go
to the Windows Start menu, enter the Figure12. Log-into 1SOTOPIC Operator.

letters oper inthe*Search programs

and files’ box, and select the | sotopic Operator entry. The Operator login dialog (Fig. 12) will
be displayed. The name you enter here will be saved in the database and printed on reports
generated during this work session.

Enter Operator Name

Figures 13 and 14 show the ISOTOPIC Operator display for Container/Surface Mode and Soil
Mode, respectively (as reflected by thetitle bar). The mode is selected in the Supervisor pro-
gram and cannot be changed in the Operator program.

*-* Isotopic Operator (Container/Surface Mode)

File Acquire Analyze Services Display
= | @4 1o & | B|9|4|iu
; . Pulze Ht. Analysiz
Configuration; |2DB-Iiter drurn ﬂ Startup... Start 10:05:33 AM
Cantainer ID: {DO0201 S s /842007
Fieal 5.00
Fill Height: |36.2396 e W Clear Data Live: 5.00
Dead: E4
Tare Weight, {0.0000 kg Preset Limits
Gross Weight: 270879 kg Restore Config Defaults‘ L 500
IVE: .

+-* Mcb - MCB 130 (02 )

ﬂ ROI ﬂ
ﬂ Peak ﬂ
M Libram ﬁ

@ 0RTEC
10:06:34 &M
Sun  7/8/2007

Marker, 340 = RE.EI keV 0 Cnts

Mch Model Mo, DBAS-001

Figure 13. Main Screen for Analyzing Containers.

17
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*-* Isotopic Operator (Soil Mode)

File Acquire Analyze Services Display

== @|

| 1i] (06T [1ee & | (0221 8|24 44t

B9(=)ES

Pulse Ht. Analysis

i 10: [02 _ Statp_| Start 10:05:33 AM
Start Count. .. 74842007
Field 10 i Real: 5.00
teid i |D&D Site pYZ v Clear Data Live: 500
Dead: %
I Decay Corection: | Prezet Linitz
Feal  3.600.00

--* Mcb - MCB 130 (02 )

ﬂ ROl ﬂ
H Peak ﬂ
m Librany ﬂ

@ 0RTEC
10:08:29 &M
Sun  7/8/2007

Marker 340 = BB keV 0 Cnts

Figure 14. Main Screen for Analyzing Soils.

Note the Startup button to the right of the Name field. This opens the Startup Wizard, which
allows you to efficiently perform a number of setup steps and performance checks at the begin-
ning of each series of measurements; see Section 3.3.

The Container/Surface and Soil mode screens are very much alike and operate in the same man-
ner. The differences are due to the different counting situations of the two modes.

® The Container/Surface Mode can operate with multiple detectors, and up to eight MCB
windows can be displayed at once.

® The Soil Mode operates with only one detector.

18
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3.1.1. Scan Control Buttons

These buttons are displayed on the right side of Scan Control Area.

Startup... This opens the Startup Wizard, discussed in Section 3.3, which allows
you to perform a number of setup steps and performance checks at the
beginning of each series of measurements. If you are using a No detector

configuration to reanalyze an existing data set, this button isinactive (gray).

J

Start Count... Click to begin the measurement using the MCB group governed by the
current Configur ation. Before starting the count, be sure that all subject
fields have been filled in and the subject is ready to be counted.

o

Abort Count This button becomes Count Suspended @@
active once the count
has begun. Clicki ng The Current Acquisition has been Suspended.

it opens the Count Suspended dialog (Fig. 15).
Click on Resume to continue the count with
the data and settings unmodified. Click

Select an Option Below:

Restart to erase the spectrum and start the Resume | Restart Abart
count over. Thisisused when an error isdis-
covered during the count. The error should Figure15. Abort Count.

be corrected before you click on Restart.
Abort will terminate the scan.

Festore Config Defaults‘ (Container/Surface Mode only.) This button resets all entriesin the Scan
Control Areato the defaults for the currently selected configuration.

3.1.2. Operator Warning Messages

On MCBs with state-of-hedlth moni [N |
Forl ng’ SUCh aS the dl gl DA RT’ awarn- The instrument reported a bad state-of-health and should be checked
Ing message similar to Fig. 16 may @

be dISpl ayaj in ad|alog or on the Do you wizh ta ignore this meszage’y

Status Bar at the bottom of the pro- Mo |

gram window when you start the

acquisition. Thisisanormal condi-

tion when the MCB has been improp-

erly shut down. Fortunately, data loss is unlikely in these cases. Click Y esto ignore the message.

19
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(To view the state-of-health status for the MCB, select Acquire/M CB Properties..., and click
the Status tab.)

If the Start Count button is gray (inactive), one or more setup parameters are not set to valid
values. If the Operator program opens showing a buffer window, the current configuration has
no assigned valid detector(s).

If the analysis parameters have not been set in the Supervisor program, a“Could not load
analysis record from database” message will be displayed in awarning dialog or on the Status
Bar at the bottom of the Operator window. If you have access to the Analyze/Configuration
Settings... command, use it to set up the configuration parameters correctly.

After an MCB is added to or
removed from the system, or has e

been moved from one computer or
port to another, if list of available
MCBs has not been correctly recon-
figured, the Configure Detector dia-

|nn4 Front ISOCART

Detectar In Database:

log (Fig. 17) will be displayed on Jo04 Front ISOCART E
Startup The recomrrEnded Optl on & Owverwrite the detector record selacted above

in response to thl S dl alog iS to " Create a new detector record in the datahase

select the Skip option, exit from & i e e e

Operator, re-run the MCB Config-

uration program and correctly

restore the Description text string,
then return to the Operator program.
See the “Container Configuration”
discussion in the QA chapter of the
Supervisor Manual.

Figure 17. Reconfigure MCBsor Overwrite Detector Name
in Database?

3.2. Sample Measurement vs. Reanalysis of Existing Data Sets
|SOTOPIC Operator has two analytical modes:

e Sample Measurement in Container/Surface or Soil Mode; thisisdiscussed in
Chapters 3.3 through 5.

® Analysisand reanalysis of current and archived (stored) data. Analysis of stored
spectrum filesis discussed in Section 8.1.1; analysis of scan data sets from an ISOTOPIC
database is discussed in Section 8.1.2. In both cases, analysisis performed with the
Analyze/ Configuration in Memory command (Section 8.3.4).

20
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3.3. Using the Startup Wizard

The Startup button opens the Startup Wizard (Fig. 18), which guides you through a number of
setup steps and performance checks at the beginning of each series of measurements. It operates
only on the detector(s) in the currently selected configuration. If you are using a No detector
configuration in order to reanalyze existing data scans, the Startup button is disabled. As soon
as you select a configuration associated with a detector(s), the button activates. The Startup
Wizard is especially useful for measurement stations where you select the configuration tailored
to the particular station’s detector(s).

Thetasks on thislist are enabled or disabled in the Supervisor program with the Services/Oper -
ator Permissions... feature. The available tasks have an active (white) checkbox that might or
might not be marked, depending on the tasks | ast requested during startup. In the first Startup
Wizard screen, marked tasks have a Pending status. Tasks that have not been enabled in Super-
visor are gray (inactive) with a Skipped status.

NOTE The counting presets are defined in the Container/Surface or Soil mode configuration
dialogs (Sections 8.3.1 and 8.3.2, respectively). Y ou can access these with the Analyze/
Configuration Settings... command if the Allow Modification of Configuration
Par ameter s permission has been set in Supervisor.

tasks at any time during the work session.

To perform all of them, make sure each has B o s e s o 2"
a checkmark besideit, then click Continue.

To perform a subset of the available tasks, Task | Status
unmark the unwanted ones before clicking

Continue. After each task is completed, the Adiust High Yoltage: I Pending
Startup Wizard dialog is displayed again with Energy Recalibration; v Pending

the Status updated to show the compl etion.
(Each time this dialog is presented, you can
mark or unmark any of the remaining tasks.) Background QA Measurement, v
Click Continue to perform the next check- e el Besierene Files:
marked task. To stop the process at any time,
click Cancel. Any tasks that have not been
completed will not be performed.

Sample 04 Measurement: v Pending

Pending

<

Pending

Cancel

Figure 18. Startup Tasks.

At the end of the procedure, the Startup

Wizard opens one last time showing the

final disposition of each task. Click Continue to close the wizard and return to the main
Operator screen.

21
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3.3.1. Adjust High Voltage

This command opens the High Voltage dialog for the MCBs (Fig. 19). The details of the dialog
depend on the MCB type; for an example, see the discussion for the digiDART HV tab on

page 94.

Note that the Overload indicator means there is abad connection in your system. The Shutdown
indicator means either the detector is warm or the wrong Shutdown mode has been chosen.

Click Closeto continue the Startup. High Voltage for: digiDART on RIGHT 1S0-Cart
In a multi-detector system, this High Valtage |
dialog is displayed for each detector
in Se(?umCSp Y Taget | 3500 Walts
0f .-'f-.ctual:l 0 ol Shutdown
After the HV setup is completed, ﬁDHTEE [

thelist (Fig. 18) is shown again

with the Status changed to show

the completion. Click Continue ‘ Off
to perform the next test. Click

Cancel to stop the startup at this
point and the remaining steps will _ Cose|

not be performed. Figure 19. TheHigh Voltage Properties.

Sodium lodide Detectar [

‘ Overload

3.3.2. Energy Recalibration

The Energy Recalibration dialog is shown in Fig. 20. When you click OK, the spectrum is col-
lected as selected in the checkboxes, the calibration performed, and the results stored without
any further operator input. See Section 8.4.1 for more detailed information on the recalibration
process.

NOTES If the current configuration has a calibration file associated with the detector(s), the
calibration file overrides the results of this recalibration. To remove the calibration
file from the configuration, use Analyze/Configuration Settings... (Sections 8.3.1.4
and 8.3.2.1). Detective®-series instruments with fixed calibrations are not affected by
this procedure (refer to the identifier’ s hardware manual for more information on
this).

This step requires a calibration source and sufficient count time for a good spectrum. In a multi-
detector system, thisdialog is only displayed once and all the data are collected at the same time.
In such cases, multiple sources are required or the detectors must be arranged so they all “see”
the calibration source during spectrum acquisition.
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If the resulting peak shift is >1%, a message box asks if you wish to apply or discard the new
calibration. If the calibration has shifted significantly you might wish to associate a new calibra-
tion file with the currently selected configuration using Analyze/Configuration Settings....

After the calibration is completed, Energy Recalibration
thelist (Fig. 18) is shown again Place th R tore and

. aCe [Ne 0Urce In e callorallan posikian, Yerl Sramelers an
with the Status changed to show select OK to begin dpata n:|:|||En:ti|:|-lrrl1:l:I
the completion. Click Continue
to perform the next test. Click B S

. &nal Tl - ser GvDemo. Lib B

Cancel to stop the startup at this PR E—— [ Bowe |
pOi nt and the remaini ng Steps Feal Time Preset: I Seconds
will not be performed' Live Time Prezet: I'IEIEI.EIEI Seconds

Acouie new Data: W
Clear Data on Start; W

Save Spectrum on Completion: W

| QF. I Cancel

Figure20. Start the Energy Recalibration.

3.3.3. Sample QA Measurement

This performs the Sample QA measurement as I
described in Section 9.2 to verify the systemis

operating properly.' The results are stored in the " '
database. The dlalog isshownin Flg 21. This Thiz iz CIA far the 473214-11 sample. Cancel |
step requires the QA source. In a multi-detector
system, thisdialog is only displayed once and
all the data are collected at the same time. _

Therefore, multiple sources are reqired or the I Detector, an ress "OF - Stat 1o Lontinse.
detectors to be arranged so they al “see”’ the
QA source during spectrum acquisition.

Sample Type:  [ad7321 zdf

Owerwrite [repeat] previous sample measurement; [
NOTE

Figure21. Starting Sample Type QA
M easur ement.

!Before using this command, the QA settings for each detector in the system must be established individually; see
the “Quality Assurance’ chapter in the Supervisor Manual.
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If abad measurement is made and can easily be corrected, repeat the measurement and click the
Overwrite box to replace the bad data point with the correct result.

Acquisition starts when you click OK -Start. After the measurement is completed, the list

(Fig. 18) is displayed again with the Status changed to show the completion. Click Continueto
perform the next test. Click Cancel to stop the startup at this point and the remaining steps are
not performed.

3.3.4. Background QA Measurement

This performs the Background QA measure Background DA Measurement 2] |
ment as described in Section 9.1 to verify : ot detector s e of

the background. The dialog is shown in ssmplas, and proes "OK = Start 1o

Fig. 22. Thisis not the PBC background continue. Cancel |
as collected in Step 3.3.5. In amulti-detec-

tor system thisdia 0g is onIy di Sp| ayed Owerwrite [repeat] previous background measurement; [~
once and all the data are collected at the

etime. Figure22. Begin Count for Background QA.

If abad measurement is made and can easily be corrected, repeat the measurement and click the
Overwrite box to replace the bad data point with the correct result.

Acquisition starts when you click OK-Start. After the measurement is completed, the list

(Fig. 18) is displayed again with the Status changed to show the completion. Click Continueto
perform the next test. Click Cancel to stop the startup at this point and the remaining steps will
not be performed.

3.3.5. Update Background File

This command affects Container/ Surface Mode only. It starts the PBC Wizard (Fig. 23), which
automatically collects the background spectrum, analyzes it, and creates the .PBC file. The
currently selected configuration parameters, except library, count time, and PBC file (if any), are
used in the analysis. The peak background correction is turned off for the analysis.

NOTES This procedure changes your configuration as follows: If the current configuration
does not specify a.PBC file, this function creates a .PBC file and automatically enters it
in the PBC File field on the Detectors page of the Configuration Wizard. If the cur-
rent configuration specifies a.PBC file, this update function creates a new background
file and automatically substitutesit in the configuration.

In amulti-detector system, thisdialog is only displayed once and all the data are collected at the
same time.
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Acquisition starts when you click OK. After the measurement is completed, thelist (Fig. 18) is
displayed again with the Status changed to show the completion. Click Continue to perform the
next test. Click Cancel to stop the startup at this point and not perform the remaining steps.

Create PEC Files

Remove all sources, verify parameters and zelect O to beqin data

collection:
Analyziz Librany: IE:HUSEHN.-’-'-.TLIH.&.LE.LIB Browse. . |
Real Time Preset; Im':”:'q Seconds
Live Time Preset; I Seconds

Acquire new Data; W
Clear Data on Start, W

5 ave Spectium on Completion; [

] I Cancel

Figure23. PBC Wizard.

3.3.6. Ending the Startup Procedure

Click Continue to complete the startup pro

cedure. In a multi-detector system, this T

. . . . nter the procedures bo execute and press Continue to begin or
d|a|0g (F|g 24) IS d|Sp| a.yed for eaCh deteC' " Cancel to zkip the rema?ning zhepi: °
tor in sequence.

Task | Status
After the final setup step is completed, the T
list is displayed with the Status changed to
Completed or Skipped for all the steps. T skiped
Click Done to end the startup phase. © [ Skipped
| Skipped
[ | Completed

Figure24. TheFinal Startup Dialog.

25



ISOTOPIC v4.3 (ISOPLUS-BW) Operator User’s Manual 796090N / 0714

[Intentionally blank]
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4. USING CONTAINER/SURFACE MODE

This chapter describes how to use the Container/Surface Mode, and presumes you have com-
pleted all of the startup activitiesin Chapter 3.

Figure 25 shows the Scan Control Areafor this mode.

Configuration: |2DS-Iiter drum ﬂ Startup...
Container 1D ||::":":'2'EI1 Start Count...
Fill Height; |28.2396 i I¥ Clear Data
Tare Weight: |0.0000 kg
Gross Weight: 270.8791| kg Restare Canfig Defaults |

Figure 25. Scan Control Area— Container/Surface
Mode.

First, choose a Configuration (formerly called a scan type) from the droplist. Thislist contains
all the configurations in the current database.

The database will automatically retrieve the Fill Height, Tare Weight, and Gross Weight. To
ensure your analysis results are accurate, enter the correct Fill Height and Gross Weight for
each container before counting. To reset these values to the defaults in the configuration, click
Restor e Config Defaults.

To easily distinguish among sample results, be sure to assign a unique Container |D to each
sample (e.g., Container 1, Container 2), and to each reanalysis of an existing sample spectrum
(e.g., Container 1, Container 1 Reanalysis 1). All results for the original analysis and any
reanalyses are stored in the ISOTOPIC database. In addition, a suite of spectrum, anaysis, and
report files are created as described in Section 1.6.

IMPORTANT Do not usethecharacters / | \ ? * < or > inyour Container | D because
Windows cannot use them in filenames. As aresult, the data will be written
only to the database. The corresponding suite of spectrum, analysis, and report
files will not be created; instead, an “Error opening file’” message will
displayed on the Status Bar and the I sotopic fine-tuning plot will not open. In
thissituation, however, you can generate the spectrum and other files. Usethe
File/Recall scan data set command to retrieve this analysis record from the
database, then Analyze/Configuration in memory... to generate the files.
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If you discover an error after the analysis, correct the values then use Analyze/Configuration in
Memory... to repeat the analysis.

If the Clear Data box is marked, the data memory in the MCB automatically clears when you
click Start Count.

When the detectors are arranged properly around the container, click Start Count to begin data
collection.

If the Ask for Detector Position Adjustmentson Start checkbox is marked for this configura-
tion, the Detector page from the Configuration Wizard opens, for each detector in the system, so
the actual detector position(s) can be entered.

Once acquisition starts, the live spectrum for each detector is shown in the spectrum display
window. The Status Sidebar on the right of the screen shows the counting values for the selected
detector. To select adetector, put the mouse in the window and click.

Spectrum acquisition continues until the pre- Count Suspended ?X)
set conditions are met. To stop the count at
any time before tha[, click the Abort Count The Current Acquisition has been Suspended.

button. This opens the Count Suspended dia-
log (Fig. 26). Click on Resume to continue the
count with the data and settings unmodified.

Select an Option Below:

Click Restart to erase the spectrum and start Resume | Restart Abart
the counting over. Thisis used when an error
is discovered in the count. The error should Figure26. Abort or Resume Count.

be corrected before you click Restart. Abort
terminates the scan.

When data collection ends for each detector, the Sample Description dialog displays the current
Container 1D for this measurement, allowing you to add additional information as desired. Click
OK.

IMPORTANT If you cancel the Sample Description dialog or closeit by pressing the <Esc>
key, data acquisition will be aborted without further notice! Be sureto click
OK.

If Allow Isotope Plot has been marked under Services/Operator Permissions... in the Super-
visor program, the Results plot is displayed, as discussed in the following section.
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The report generated according to the settings on the Report tab under Analyze/Configuration
Settings... (see page 116 and Fig. 95). The Container/Surface report is discussed in Section 4.2.

If the Allow M odification of Configuration Parameters permission is enabled under Services/
Operator Permissions... in the Supervisor program, you can use Analyze/Configuration Set-
tings... to change the report settings as needed.

4.1. Results Plot

After the analysisis complete, the results are displayed graphically in the | sotopic window
(Fig. 27).

# Isotopic EEX

=¥ Water Filter Buf00023 (Point source detector position) AETS TR
Container: cm

020 ﬂ J
Matrix density: glco

AG-1100 : 4 lﬁﬂ J

Resultz

SB-125 ;.

CO-E0 Pu weight fraction:
=
=1

200 Mew Ref
# Dikf Restare
100 Save

Continue

1 ] I T I | ] I I T | ]
a0 B0 20 100 200 E00 1000 2000
Energu [kev]

|zotopic: “water Filker, " ater Filker a2/ 2007 913 Ak

Figure 27. Interactive Analysis Plot Window.
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The fine-tuning plot allows you to adjust the attenuation properties of the item being measured
to simulate the material with which the gammaray actually interacts. After correcting for atten-
uation, detector efficiency, and yield, if the activities computed from several gamma rays emitted
by a particular nuclide are the same (% diff issmall for al points), you have additional

assurance the model is correct.

Both the plot and the numerical results are displayed. The plot shows how well the analysis per-
formed, and displays up to six nuclides as determined by the library order. The analysis can be
adjusted to improve the fit, saved to the database, then displayed and/or printed. The results are
not displayed or printed until you close the | sotopic window by clicking the upper-right Close
box.

One plot screen is shown for each detector in the configuration. In addition to the instructionsin
the remainder of this section and Chapter 7, the Getting Started guide includes an example
interactive analysis.

4.1.1. The Plot Window

If the attenuation, geometry and efficiency have been correctly calculated, the activity calculated
for each gammaray from the isotope will yield the same activity. The plot shows the difference
between the activity calculated for the reference peak and the activity calculated for the other
peaks. In the ideal case, the difference (% diff) is O (zero) for al energies. The reference peak
has a black or yellow band around the colored center. If the matrix or container assumptions are
not correct, then the absorption correction will not be calculated correctly. Thisis shown in the
plot by the % diff being different for all the energies. To correct the calculation, the container
thickness and the matrix density are adjusted until the plot of the different energy points are as
closeto O in the % diff plot as possible.

4.1.1.1. Adjustments

After viewing the plot for each detector, first adjust the Matrix density either by clicking the
up/down buttons or clicking the (...) button and entering avalue. Thiswill change the points
displayed as the point-by-point activity calculation is redone for the new setting. The different
nuclides will be affected differently because they are likely to be distributed differently in the
container and thus attenuated differently by the matrix. After the best alignment is obtained,
adjust the Container thickness to improve the % diff. Readjust the matrix once more to make
thefit better.

If the sample contains a significant amount of uranium or plutonium, then the self-attenuation

will affect the results. Based on the peaks in the spectrum, ISOTOPIC automatically determines
whether the weight fraction control should be for uranium or plutonium. Use it to adjust the
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amount of uranium or plutonium in the sample. The fine-tuning plot automatically updates the fit

as it changes the self-attenuation.

4.1.1.2. New Ref

Clicking the New Ref button

(Fig. 28) displaysthe current refer-
ence peak for the nuclides and
allows you to change it. The refer-
ence peak should be high-yield (both
branching ratio and efficiency) and
not close to other peaks.

Select the isotope from the droplist
to show itslist of gammarays. The
currently selected peak has a check-
mark besideit. To change to another
peak, click the box next to the new
peak.

im. Aeference Gamma-A ay |
| Pl-241 j ok,
Energy [ket] | Activity [Bg] | % Error
[ ]/ 164.49 3.98E+11 122
20784 3.94E +15 10
[] 33274 J.24E+10 488
1] | ]

Figure 28. View or Change Reference Peak.

Note the % Error column. This shows the peak error, and is supplied to help you select the

proper reference peak.

When anew reference peak is selected, the plot graph is automatically updated with the new

results.

41.1.3. Restore

Click on Restor e to change all the values to the conditions when the plot was first displayed.

4.1.1.4. Save

After the adjustments have been made and the plot is satisfactory, you are ready to Save the
adjustments, then view the numerical results on the Results tab.

IMPORTANT

Explorer.

If you have made adjustments, be sureto click Save (which will overwrite the
original settings) so that the report reflects these new settings. Therewill bea
momentary delay asthe adjustments are stored in the |SOTOPIC database and
anew suite of spectrum, analysis, and report files are created. Y ou can usethe
File/Recall Reports... command to view both the original and adjusted reports
as Crystal Reports (see Chapter 6) or access the .HTML reports with Windows
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4.1.2. The Results Window

Values on these tabs can only be modified with the Adjustments or by changing the reference

gammaray. When finished viewing the results and fine-tuning windows, click Continueto

return to the main Operator interface.

4.1.2.1. Summary Tab

The Summary tab (Fig. 29) displays the sample information and the results of the container
analysisfor this detector spectrum only. Both the grams and specific activity are listed.

ﬂ Isotopic

=¥ Water, Filter Buf00024 (Point source detector position)
Results

L o

Summary T Muclides T Muclide F'eaks]

B(=]E9

|zotopic: YW ater Filter, " ater Filter
Scan 1D:

Canfiguratian: rwater Filter

‘8!2!200? 10:153:57 &M

Analyziz Date;
Acquizsition Date; ‘El.v'21 L2006 12:15:27 PM

b b

Detectar:

lzotope

| weight [g)

| activity [uCifkg) | Uncertainty (%)

AG-110mM
SB-125
CO-60
L5137

1.22E-08
3.36E-07
8.95E-03
2.29E-07

5.83E+00
3.54E+01
1.03E+M
2.03E+00

1215
1217
1212
1218

‘Eumbustihle

‘F'Dint zource detector position

Grozs Weight: 92037 kg

Tare Weight: |0 kg

lsotopic: W ater Filter, W ater Filter

a2/ 2007

B9[(=1E

Adjustrments

Container. cm

020 ﬂ J

katrix density: gloe
[=]|

010 T

Pu weight fraction:

3

MHew Ref

Continue

10:20 A

Figure29. The Results Summary Dialog for this Spectrum.
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4.1.2.2. Nuclides Tab

The Nuclidestab (Fig. 30) shows severa values based on the inputs and analysis options. They
are: | sotope, Activity, Weight, Error (in the weight), Total Error (in the Activity), Matrix
Error (contribution to the activity error due to the uncertainty in the matrix absorption), Geo
Error (contribution to the activity error due to the uncertainty in the geometry correction),
Nuclide Norm (normalization factor for the individual isotope), Geo Norm (normalization
factor for the specific geometry), Total Norm (total normalization factor).

i tsotapic DE®
=8 Water Filter Buf00025 (Point source detector position) E]|’E|[z| Bl
1 Results Container: cm
=
0.20 =
Surnmary Huclides T Muclide Peaks ] M atrix density: g/cc
o = J
|zotope | Activity [uCidKa) | “Weight [g] | Uncertainty [7] | Tatal Uncert. [%] | kd atrix L ncer =1
AG-110M 5. 8928E+00 1.2163E-08 . 1.2148E+01 . Pu weight fraction:
SB-125 35374E+01 3359E-07 . 1.2169E+01 . = |
CO-e0 1.0319E+01 8.9523E-08 . 1.2122E+01 . =1 J
C5-137 2.0284E+00 2.2939E-07 . 1.2177E+01
Mew Ref

Continue

lsotopic: W ater Filter, W ater Filter 8252007 10:25 Abd
Figure 30. The Nuclides Tab.
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4.1.2.3. Nuclide Peaks Tab
The Nuclide Peakstab is shownin Fig. 31.

2] Isotopic -_|E|El
=% Water Filter Buf00025 (Point source detector position) _ _ AL T
1 T Resulls Container; cm
020 ﬁ J
Summary T Muclides TNu Peaks] Matrix density: gloc

oo = J

|zotope | Energy [ke\] | Peak. count rat... | Uncertainty [%] | Activity (UCi/Kg) | RO [UCiAF.c | =1

AG-110M 446,80 . . B.8202E+00 44023303 Pu weight fraction:

AG-110M B20.65 . . 8.1314E+00 BEETZED3 =

AG-110M B57.80 : . 5.9787E+00 50.65E63E-04 =1 J

AG-110M E77 B4 ] ) 5.9353E+00 20 2148E-03

AG-110M BA7.03 3 3 B.0036E+00 295711E03

AG-110M 06,73 . . 5.8211E+00 14.7669E-03

AG-110M 44,27 . B.3029E+00 39.2163E03 Mew Fef

AG-110M 764,11 . B.4162E+00 11.8846E-03

AG-110M a18.07 . 5.8467E+00 27.B01E03

AG-110M 254 75 . 5.8381E+00 B4 7353E-04

AG-110M 937,55 . 5.9092E+00 10.9305E-03

AG-110M 1384.46 . . 5.8928E+00 13.6192E03

AG-110M 1475.95 . . 5.9006E+00 36.5891E-03

AG-110M 1605.24 . . 5.8846E+00 19.9707E-03

AG-110M 1662 58 . . B.0434E+00 T2 T1E3E03

SE-125 46330 . . 3.BERTFE+01 320783E03

5B-125 B00.55 ) . 3.4233E+01 25 4912E03 Continue

SB-125 BOG.G7 ) . 3.4345E+01 53.5903E-03

SB-125 B35.95 . . 3.5374E+01 35.5866E-03

5B-125 B71.47 . . JATZZE+O 11.8545E 02

S5B-125 a1.85 . . 000E +00 FOE193E03

SE-125 176.30 ) . B.8145E +01 22 9087E-03 %

< >

lsotopic: W ater Filter, ' ater Filter a/2/2007 10:25 Ak

Figure 31. The Nuclide Peaks Tab.

Thislists al the peaksin the library with their energy, net peak count rate in this spectrum, the
uncertainty in the net peak area, the activity of the isotope based on this peak only, and the MDA
based on this peak only. The list can be ordered in severa different ways by clicking the column
headers. For example, to list all the peaks for one isotope in sequence (as shown), click the

| sotope header. To arrange all the peaks by energy, click the Ener gy header.

4.2. Container/Surface Mode Report

The Container/Surface Mode report has been redesigned for ISOTOPIC v4. The new report isin
HTML file format (the format used for web pages) and can be viewed in any web browser or
other program that supports HTML. Thisreport isin color so it is easier to read. It provides
more information, automatically reformats onscreen as you resize the browser window, and
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displays bitmap images of the corresponding spectrum and fine-tuning plot. Be sure to see the
note in Section 1.6 concerning archival of all ISOTOPIC database and associated files.

For multi-detector configurations, |ISOTOPIC Operator generates one report for each detector
and an averaged report of all theindividual results. The filenaming conventions for these files
arein Section 1.6. The reports are saved in the Spectrum directory specified on the Directories
tab under File/Settings... in Supervisor. The individual detector report is shown in Figs. 32
through 38. The average report is discussed in Section 4.3.

Thereport for individual detectorsis arranged in five general sections as follows.

4.2.1. Section 1 — Acquisition and Analysis Settings

Thefirst page of the report, shown in Fig. 32, lists the acquisition and analysis parameters. The
sample name (report title) reflects the Container ID for this acquisition, plus any additional text
entered in the Sample Description dialog at the end of the acquisition.

Spectrum Filename
Self-explanatory.

Data Acquisition Parameters
These include the date and time data acquisition started, the live time and real time values,
and MCB ID as stored in the spectrum file.

Calibration Information
Includes the calibration filename, and information about each of the calibrations (energy,
efficiency) performed. The filename and description are from the spectrum fileif it isan .SPC
file. Each set of calibration data shows the date the calibration cal culation was performed
(not the collection date of the calibration spectrum), so each calibration can have a different
date. The offset, slope, and quadratic factor from the calibration data in the .SPC file are
presented.

AnalysisLibrary
This section of the report prints the analysislibrary filename. If the library was not found, a
“not found” message is printed here. If the manual library-based peak stripping is enabled,
the two additional library filenamesinvolved are printed here.

Analysis Parameters

Lists analysis-related factors including analysis engine, and analysis start and stop channels,
peak rejection cutoff and peak search sensitivity; normalization factor, user-selected MDA,
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s .
|\/\%@| 2] C:\User\IDM 200 KCI1000 mlins O ~ ¢ || (2 ISOTOPIC HTML Report ‘ |

Isotopic V4.3

Sample Name: IDM 200 KC1 1000 ml in shield 1 L

Spectrum File Name: C:\User'IDM 200 KC1 1000 ml in shield 1 L Buf00000-IDM 200 WV SN 13308434 Anl

Start time 12132013 12:24:09 PM
Live time: 2000 Real time: 2009
Detector: IDM 200 V SN 13308434 Dead time (¥a): 0.45

File name C:\User\IDM 200 KCl 1000 ml in shield 1 L.5pc

Created 1/16/2014 8:51:42 AM
o Zero offset 0.7072696

Energy calibration Gan 01828205
Quadratic 6.436935E-09
Created 1/20/2014 8:20:16 AM
Type Quadratic
Uncertainty Above Knee 0.57%

Efficiency calibration Uncertainty Below Knee 0.00%
Coefficients {Above the Knee) -7.580513, 1.426485, -0.1644136
Coefficients (Below the Knee) 0,00
Detector calibration point-source reference distance: 10.0 cm

Main analysis library C:\User\Mudides_bottle.Lib
Library match width 0.5

Start channel: 20 Stop channel: 16000

Peak cutoff (5¢): 100.0 Peak search sensitivity: 3

MDA type: Req. Guide 4.16 Method Background type: 5 Point

Base Activity Units: Ba/Kg Activity scaling factor; 1.000E+0/1.000E+0
Activity Label: Bq Quantity Label: Kg

Random error (%%): 0.0 Systematic error (3%): 0.0

Directed fit: Mo Uncertainty in percent: Yes

Counting uncertainty only: Yes Confidence level (sigma): 1

Decay comrect to date: Mo Decay correction date/time: /A
PBC correction: Mo PBC File: /A

Figure 32. Container Report — Part 1.

random and systematic error, fraction limit for nuclide identification, and background
method; and half-lives decay limit.

The peak rejection level isthe user-entered value for the 1-sigmaerror cutoff on peak utiliza-
tion. Any peaks with 1-sigma counting error greater than this value are not used in the analy-
sis. Library peaksthat fail thistest are still reported, but not used in the analysis. Peaks that
arenot in the library and fail are not reported in the unknown list.
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The normalization factor isthe factor for changing the output activities to the requested units
from the internal units of becquerels. It is the quotient of the input multiplier and input
divisor. A value of 1.0 leaves the activities in becquerels.

User-Selected Corrections
Thislists al available corrections and whether or not they were performed in this analysis. If
the decay-during-acquisition correction was enabled, this entry is marked YES. The correction
may be small due to the ratio of the half-life to the real time, so the effect may not be seen in
the output activity.

4.2.2. Section 2 — Unknown Peaks Table

Figure 33 shows Unknown Peaks table, showing the peak/energy matrix of unidentified peaks.
This section can be suppressed.

Unknown peaks

32.00 15.70 250 -3 -0.002 626.77 0.000 5
308.09 57.03 330 62 0.031 66.39 1.194 CE-143 D
605.03 111.32 1291 86 0.043 60.40 1.240 PA-234 D
614.29 113.01 1942 135 0.068 46.79 1.241 LU-177 D
633.31 116.49 1913 64 0.032 98,08 1.244 TE-132 D
653.08 120,11 1933 81 0.041 77.34 1.247 NP-239 D
995.29 183.40 1061 64 0.032 82.75 0.2856 5
1789.75 327.93 394 44 0.022 72,15 0.329 AC-228 5
2595.33 475.23 124 25 0.012 65.12 0.433 C5-134 5
5761.60 10534.26 110 42 0.021 42,78 0.487 5
58%5.00 1078.66 202 32 0.016 B83.77 0.415 5
53%5.00 1078.66 202 32 0.016 B83.77 0.415 5

5 - Peak fails shape tests.
D - Peak area deconvoluted.
M - Peak is close to a library peak.

Figure 33. Container Report — Part 2.
Thefirst column is the peak channel as determined by the peak-search routine. It is reported to
two decimal places, but normal variation can be in the tenths of a channel.
The second column shows the peak centroid in energy. Thisisthe first column converted to
energy according to the energy coefficients in the calibration data. This, too, is reported to the
nearest hundredth of a channel. Peaks are included in the unknown list if they are too far from a
library peak, so these extra digits may be of use.
The third column shows the background under the peak. Thisisthe straight-line background.

The fourth column shows the net areawhich is the gross area minus the background area. The
areais calculated by the summation method for singlets and by the fitting method for multiplets.
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The next column shows either the net area divided by the live time to yield the counts/second for
the peak or the net areatimes the efficiency at this energy. See the Unidentified Peak and
Library Table Format flag in the B30winds.ini; thisis discussed in the Supervisor Manual.

The next column shows the counting uncertainty for this net peak area. The 1-sigmavalues are
no higher than the peak cutoff.

The next column shows the full-width at half-maximum (FWHM) of the net peak area. Thisisin
energy if the spectrum is calibrated, channels otherwise.

The next column shows the closest match from the suspected nuclide library if the spectrumis
calibrated. If not calibrated or no match isfound, adash is printed. If anuclideislisted in both
the analysis library and the suspected nuclide library, it is possible for different peaks to be
associated with the same nuclide in different libraries because the acceptance window is larger
for the suspects than for the analysis. It could indicate that the energy calibration isincorrect or
that the libraries need improving.

The last column shows a symbol if the peak is too wide or too narrow as compared to the shape
calibration; for good peaks the column is blank. This column shows a symbol if the peak has
been included in a deconvolution region. It can mean that the system is not correctly energy
calibrated.

4.2.3. Section 3 — Library Peaks Table and Library Peak Matrix

Figure 34 shows the Library Peaks table (the peak/energy matrix for the library peaks) and the
Library Peak Matrix.

4.2.3.1. Library Peaks Table

The library nameis printed at the beginning of thelist. They are arranged in ascending energy
order.

The first column shows the nuclide name as listed in the library.

The second column is the peak channel as determined by the peak-search algorithm described in
the analysis methods chapter in the Supervisor Manual. If the peak centroid cannot be found,
then thisis set to 0, along with the remaining entries on thisline. It is reported to two decimal
places, but normal variation can be in the tenths of a channel.
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Library peaks

AM-241 322.89 39.74 1139 56 0.028 B6.94 1.196 D
CD-109 475.50 B7.64 1346 74 0.037 B2.75 0.237 5
CO-57 664.08 122.12 1068 1 0.000 5551.38 1.249 D
CO-57 732.40 134.61 1430 92 0.046 67.39 0.166 5
CE-139 903.92 165.97 387 52 0.026 B87.28 0.120 5
HG-203 1517.80 278.21 617 48 0.024 B6.43 0.237 5
SN-113 2121.12 388.52 551 84 0.042 56.25 0.239 5
C5-137 3616.00 661.87 23 -1 0.000 £89.66 0.000 5

Y-88 4906.00 897.78 19 -3 -0.001 180.73 0.031 5
CO-60 6410.43 1172.93 202 54 0.027 47.91 0.128 5
CO-60 7278.61 1331.73 108 33 0.017 63.03 0.239 5

K-40 7933.96 1460.75 198 10896 5.448 101 2.102

Y-88 10033.00 1835.59 0 1 0.000 179.51 0.078 5

5 - Peak fails shape tests.
D - Peak area deconvoluted.
M - Peak is dose to a library peak.

Library peak matrix

AM-241 59.74 5.573E+0 { 1.604E+1 G
CD-109 87.64 7.368E+1 B 1.739E+2 G
CE-139 165.97 2.605E+0 e 7.032E+0 G
122,12 0.000E+0 Y 6.761E+0 G

co-s7 134.61 3.2B9E+1 & 6.425E+1 G
1172.93 6.677E+0 E B.AS4E+-0 G

co-60 1331.73 4.549E+0 B 7.049E+0 G
C5-137 661.87 0.000E+0 Y% 2.267E+0 G
HG-203 278.21 2.7B3E+0 & 6.895E+0 G
K-40 1460.75 1.537E+4 { 9.629E+1 G
SH-113 388.52 7.309E+0 &l 9. 754E+0 G
v-88 897.78 0.000E+0 Yo 2.360E+0 G
1835.59 0.000E+0 Y 1.405E+0 G

Codes:

[ - This peak used in the nudide activity average.

* - Peak is too wide, but only one peak in hibrary.

I - Peak is part of a multiplet and this area went negative during deconvolution.

? - Peak is too narrow.

@ - Peak is too wide at PW25M, but ok at FWHM.

%% - Peak fails sensitivity test.

% - Peak identified, but first peak of this nuclide failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not dose enough to the library energy centroid for positive identification.
P - Peakbackground subtraction

Comments:

G - Gamma Ray

X - X-Ray

P - Pasitron Decay
5 - Single-Escape
D - Double-Escape
K - Key Line

A - Not in Average

Figure 34. Container Report — Part 3.

The third column shows the peak centroid in energy if the spectrum is calibrated, zero otherwise.
Thisisthefirst column converted to energy according to the energy coefficientsin the calibra-
tion data. Thisis reported to the nearest hundredth of a channel. Peaks are included in the
unknown list if they are too far from alibrary peak, so these extra digits may be of use.
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The fourth column shows the background under the peak. In most cases thisis the straight-line
background, but can be the stepped background in a deconvoluted region.

The fifth column shows the net areawhich is the gross area minus the background area. The area
Is calculated by the summation method for singlets and by the fitting method for multiplets.

The next column shows the net area divided by the live time to yield the counts/second for the
peak.

The next column shows the counting uncertainty for this net peak area. All library peaks are
reported, even if their error exceeds the input sensitivity cutoff.

The next column shows the FWHM of the net peak area.

The last column shows a symbol if the peak istoo wide or too narrow as compared to the shape
calibration, or adifferent symbol if the peak area was deconvoluted. Otherwiseit is blank. The
symbol explanations are printed at the bottom of the list.

4.2.3.2. Library Peak Matrix
Thisisthe isotope/peak summary of library peak usage.

The first column shows the nuclide name. These are arranged in library order. The nuclides are
separated by a blank line.

The second column shows the average activity in becquerels or other units. This number has
been normalized by the scaling factors, the decay-during-acquisition correction, the decay
during sample collection, and random summing.

The third column shows the peak energies for each nuclide, in the library order. Thisisthe
library energy.

The next column shows the activity based only on this peak. For a nuclide with only one peak,
thisisthe same as the entry in column 2, except for the normalization and correction factors.
Thisvalueis not decay-corrected.

The next column may containasymbol ( *,!,?, @, %, $, +, -, =, &, or } ) which shows whether

or not the peak passed various tests. These symbols can be used to determine how to change the
analysisin order to obtain better results.
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The symbols have the following meanings:

*

%

The peak FW10M and FW25M were wider than the calibrated shape by more than 20%
which would indicate that this may be a multiplet. Deconvolution was not possible,
however, because only one peak was in the library.

This peak was in an area that was deconvoluted and the area of this component was zero
or minus. The peak was then removed as a component and the deconvolution redone,
This usually indicates this peak was not present or the energy calibration needs adjusting.

The peak FW25M isless than 80% of the calibration FW25M. This usually indicates that
this peak is not present.

The peak FW25M was wider than the calibrated shape by more than 20%, but the
FWHM was within 20% of the calibrated FWHM. Thisindicates that there may be a
small peak near the main peak that should be included in the library.

The 1-sigma counting error was greater than the user-set sensitivity cutoff value.

This peak was identified as belonging to this nuclide, but the first peak in the library was
not present or was disqualified. Normally, the first peak in the library is the main peak for
the nuclide, and this would indicate that this peak does not belong to this nuclide. The
library should be changed to reflect the actual peaks.

The abundance for this peak was higher than the running average of those included so far
(starting at the first energy for this nuclide in the library and going down the peaks for
this nuclide).

The abundance for this peak was lower than the running average of those included so far
(starting at the first energy for this nuclide in the library and going down the peaks for
this nuclide).

This peak was outside the user-specified limits for the analysis.

When the library-directed centroid was recal culated after background subtraction, the
centroid value was outside the energy limits. This means the peak could not be attributed
to this nuclide. The library should be changed to include the actual peaks or the calibra-
tion checked. This also occurs for very small peaks where the peak shape is ill-defined.

The peak areafor this peak was derived using other peaks for this nuclide. Thisis
enabled by the library-based peak stripping option.
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The next column may contain asymbol, ( , that indicates which peaks were used in the average
activity calculation for this nuclide. There may be a symbol in the previous column indicating
that the peak did not pass atest, but if the ( ispresent, it was used in the activity calculation.

4.2.4. Section 4 — Configuration Settings

This section of the report (Fig. 35) shows the acquisition/analysis settings used for this measure-
ment, including the configuration name, detector orientation and position, detector crystal size,
container and matrix characteristics, and information about the collimator, if present.

Configuration name: Bottle 1 Liter Has Collimator: NO
Orientation: Top Detector Height: 4.700 cm
Detector standoff: 3.500 cm Collimator depth/recess: M/
Crystal diameter (mm): 85.00 Crystal Length {mm): 30.00
Database: C:\User\IsotopicDB.mdb

Type: Cylinder Material: Plastic
Thickness (entered): 0.10 cm Thickness (effective): 0.10 cm
Height: 15.4 cm Fill Height: 15.2 cm
Diameter: 9.4 cm

Tare weight: 0.0 kg Container density: 1.10 gfcc

Material: Kl

Density (initial estimated):

1.220 gfcc

Figure 35. Container Report — Part 4.

4.2.5. Section 5 — Analysis Results Tables
Figures 36 and 37 show the analysis results tables.

4.2.5.1. Isotopic Results

U total fraction (initial estimated): 0.0 Pu total fraction (initial estimated): 0.0
Thickness: 15.20 cm

Volume: 1.01E+3 o

Gross weight: 1.233E+0 kg

Met weight: 1.233E+0 kg

Density (measured): 1.220 gfcc

Density (adjusted): 1.220 gfcc

Thistable lists the grams of uranium or other material, the specific activity, and the uncertainty.

If decay correction is enabled, the activity is decay-corrected.

4.2.5.2. MDA for Measured Geometry

These values represent the MDA for each nuclide using the reference gamma ray and the

selected MDA method.

42



796090N / 0714 4. USING CONTAINER/SURFACE MODE

4.2.5.3. Peak Correction Factors

These are the modeling correction factors used to convert peak activity to reportable item
activity. The item correction factors include corrections for geometry and matrix attenuation;
inner and outer container corrections; and collimator correction.

4.2.5.4. Peak Info. Sorted by Nuclide

This shows the gamma-ray peaks sorted by isotope. The first column shows the nuclide name.
The second column shows the energy of the peak. The third column shows the difference
between the spectrum peak energy and the gamma-ray energy in the library. The next column,
Activity, shows the corrected peak area (in counts) of this peak. The last column indicates whe-
ther this peak had an interfering peak in the spectrum. In this example, there are no interfering
peaks. The reference gammaray is marked with a # inthelist of peaks.

Isotopic Results

CO-57 0.000E+00 0.000E+00 5551.41
-88 0.000E+00 0.000E+00 181.68
CO-60 1.779E-13 6.037E+00 51.30
AM-241 2.031E-10 2.093E+01 90.07
CD-109 2.190E-12 1.B06E+02 85.33
CE-139 2.395E-14 4.90GE+00 89.46
HG-203 1.120E-14 4.639E+00 88.53
SN-113 3.B27E-14 1.1553E+01 59.36
C5-137 0.000E+00 0.000E+00 639.91
K-40 9.599E-02 2.016E+04 18.32

Total Activity: 2.04E+04 Ba/Kg
Total Alpha Adtivity: 2.09E+01 Bq/Kg
Total Transuranic Activity: 2.09E+01 Bg/Kag

Total U: < 1.2grams

MDA for Measured Geometry

AM-241 59.74 5.85E-10 6.03E+01
C5-137 661.87 1.27E-12 3.31E+00
CO-60 1331.73 2.76E-13 9.35E+00
CD-109 87.64 5.17E-12 4.26E+02
C0-57 122.12 5.58E-14 1.41E+01
SM-113 388.52 5.11E-14 1.54E+01
CE-139 165.97 6.46E-14 1.32E+01
HG-203 278.21 2.77E-14 1.15E+01

Y-B8 1835.59 4.30E-15 1.80E+00

K-40 1460.75 6.02E-04 1.26E+02

Figure 36. Container Report — Part 5, |ISOTOPIC Resultsand MDA Tables.
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Peak Correction Factors

59.742 AM-241 5.573E+00 1.001 3.75E+0 2.09E+01
87.642 CD-109 7.368E+01 1.001 2A5E+D 1.BIE+02
134.61 C0-57 3.289E+01 1.001 2.02E+0 6.64E+01
165.97% CE-139 2.605E+00 1.001 1.88E+0 4.90E+00
278.212 HG-203 2.78BE+00 1.000 1.66E+0 4.69E-+00
388.522 5N-113 7.309E+00 1.000 1.58E+0 1.15E401
1172.93 CO-60 6.677E+00 1.000 1.35E+0 9.00E+00

1331732 C0-60 4.549E+00 1.000 1.33E+0 6.04E+00

1460.75% K-40 1.537E+04 1.000 1.31E+0 2.02E+04

Peak Info. Sorted by Nuclide

* Activity calculated as point source at reference distance with all listed speciral corrections applied
** Corrected activity, induding geometry, attenuation and other applicable corrections.
# Reference gamma ray

CO-57 134.61 1.82 B.64E+1 Mo
CO-60 1172.93 0.51 9.00E+0D Mo
C0-60 1331.73% 0.77 6.04E+0 No
AM-241 59.742 -0.20 2.08E+1 No
CD-109 B7.64% 0.39 1.81E+2 No
CE-139 165.97# -0.12 4.90E+0 No
HG-203 278.21# 0.96 4.64E+0 No
SM-113 388,522 3.17 1.15E+1 No

K-40 1460.75% 0.08 2.02E+4 No

# Reference gamma ray

MDA Correction Factor Summary

AM-241 59.74 1.60E+1 0.173/1.00 3.75E+0 1.00E+D 6.03E+1
C5-137 661.87 2.27E+0 0.077/1.00 1.46E+0 LO0E+D 3.31E+0
CO-60 1331.73 7.05E+0 0.055/1.00 1.33E+0 LO0E+D 9.35E+0
CD-109 87.64 L.74E+2 0.152/1.00 245E+0 LO0E+D 4.26E+2
C0-57 122,12 6.76E+0 0.141/1.00 2.0BE+0 1.00E+D 141E+1
SN-113 388.52 9.75E+0 0.097/1.00 1.5BE+0 1.O00E+D 1.54E+1
CE-139 165.97 7.03E+0 0.130/1.00 1.8BE+0 LO0E+D 1.32E+1
HG-203 278.21 6.90E+0 0.111/1.00 1.66E+0 L.O0E+D 1.15E+1

¥-88 1835.59 1.41E+0 0.048/1.00 1.2BE+0 1.00E+D 1.BOE+D

K-40 1460.75 9.63E+1 0.053/1.00 1.31E+0 1.00E+D 1.26E+2

Estimate of Uncertainty (1 Sigma)

C0-57 55314 5.0 20.1 55514
Y-B8 180.7 5.0 18.5 1817
CO-60 63.0 5.0 18.3 51.3
AM-241 B6.9 5.0 23.5 a0.1
CD-109 82.7 5.0 20.8 85.3
CE-139 87.3 5.0 19.6 89.5
HG-203 86.4 5.0 19.1 B8.5
SN-113 56.3 5.0 8.9 59.4
C5-137 689.7 5.0 18.7 689.9
K-40 1.0 5.0 18.3 18.3

Units of uncertainty are in percent

Figure 37. Container Report — Part 5, Peak Correction Factors, Peak Info, MDA

Correction Factor, and Estimated Uncertainty Tables.
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4.25.5. MDA Correction Factor Summary

The energiesin the library are listed in ascending energy in column 2. The nuclide name for each
energy isgiven in column 1. The uncorrected MDA (Input MDA), as calculated from the spec-
trum is given in the next column. The next columns show the absorption coefficient (mu) and the
correction factor (CF) for the different materials. The corrected MDA is shown in the next
column and the last column lists the specific activity.

4.2.5.6. Estimate of Uncertainty (1 Sigma)

This shows the uncertainty estimate for each of the isotopesin the library and in the Isotopic
Results table. The counting uncertainty (Count Stat.) is shown in column 2. The other uncer-
tainties are given in the remaining columns. The total uncertainty is the square root of the sum of
the squares of the individual uncertainties and is given in the last column.

4.2.6. Section 6 — Spectrum and Isotopic Analysis Plot

The last section of the report (Fig. 38) shows the spectrum image(s) and isotopic analysis plot(s),
and the signature block.
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Figure 38. Container Report — Part 6.
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4.3. The Averaged Container/Surface Mode Report

Figure 39 shows the averaged report for a configuration in which two detectors are each used in
two orientations. The results are weighted according to the weighting factors entered in the Con-
figuration Wizard. If the individual reports are decay-corrected, the average report is decay-
corrected aswell.

Isotopic Averaged Report

General information

Measurement group: Isotopic- Average MDA, NBS 446-TopView 12 inches
Sample Description: NBS 446-TopView 12 inches

Report file1: C:\WWserlNBS 446-TopView 12 inches Bufl0085-uTSP 7390 html
Report file2: C:\User'NBS 446-TopView 12 inches Buf00086-MT7390.html

Data acquisition: Data analvsis: 4/18/2014  4:48:58PM
Library: C:\User\AAlsctopicTestiU-Np lib Tolerance (FWHM): 0.50
- Configuration
Container:
Caontainer Type: Cylinder Material ID: Al Thickness (entered): 0.20 cm
Height: 1.98 cm Fill Height: 1.68 cm
Diameter: 8.00 em Depth: 0.00 Length: N/A
Tare weight: 0.000 kg Container Density: 270 glce
Matrix:
Material: U308 Density(initial): 3.400 glcc
U Init. Fraction: 0.0000 Pu Init. Fraction: 0.0000 Thickness: 1.58 cm
WVolume: 6.08E+001 cc Gross Wt 2.067E-001 kg Net Wt 2.06VE-001 kg
Density (measured): 3.399 glcc Density(adjusted): 3.399 glcc
Isotopic Results
Nuclide Mass(g) Activity{ uCi) Uncertainty (%) MDA (g) MDA (uCi )
U-235 3.750E+000 B.11E+000 10.94 1.56E-002 3.36E-002
U-238 B8.553E+001 2.85E+001 B.19 5.34E-001 1.78E-001
U-234 0.000E+000 0.00E+000 35.87 1.51E-002 9.46E+001
Np-237 0.000E+000 0.00E+000 27.94 1.81E-005 1.28E-002
Total Activity: 3.659E+001 uCi Total Alpha Activity: 3.66E+001 uCi

Uranium Analysis

Total grams of Uranium: 8.928E+001
U-235 enrichment in % (186 to 1001-kev region):  2.475 +/- 0.080
Ratio U-238/U-235: 137.37

Averaged MDA for the Measured Geometry

MNuclide Gamma Ray (keV) MDA (grams) MDA { uCi )
U-235 185.85 1.55E-002 3.36E-002
U-238 1,001.45 5.34E-001 1.78E-001
U-234 12091 1.51E-002 9.46E+001
Np-237 31210 1.81E-005 1.28E-002
Analyzed By:
Approved By:
Isotopic Averaged Report V4.3 Date:  Friday, April 18, 2014 Time: T 4:51:04PM Page 1of 1

Figure 39. The Averaged Container/Surface M ode Report.
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The General Information section of the report includes the individual detector reports from
which the averaged report was generated, the date and time the averaged report was produced,
and the analysislibrary.

The Configuration section lists the container and matrix parameters.

The remainder of the report provides the analysis tables (discussed in Section 4.2.5) and
signature block.
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This chapter describes how to use the Soil Mode (Fig. 40), and presumes you have completed all
of the startup activities® in Chapter 3.

The Field 1D isautomatically retrieved based on the currently selected Soil Mode configuration.

To easily distinguish among sample results, be sure to assign aunique Grid I D to each sample
(e.g., Grid 001, Grid 002), and to each reanalysis of an existing sample spectrum (e.g., Grid 1,
Grid 1 Reanalysis 1). The Grid ID is stored in the database and printed on the report. If you
discover an error after the analysis, correct the values, then use Analyze/Configuration in
Memory... to repeat the analysis. All results for the original analysis and any reanalyses are
stored in the ISOTOPIC database. In addition, a suite of spectrum, analysis, and report files are
created as described in Section 1.6.

Startup...

Grid ID: |02
Start Count...

i

FieldID: DD Site #v2Z ¥ Clear Data

i

| Decay Comection: |

Figure 40. Scan Control Area— Soil M ode.

Mark the Decay Correction checkbox to correct the analysis results to a specific date. This date
Is stored in the database.

If the Clear Data box is marked, the data memory in the MCB automatically clears when you
click Start Count.

When the detector is arranged properly above the sail, click Start Count to begin the data col-
lection. The live spectrum for the detector will be displayed in the spectrum window, and the
Status Sidebar will show the count values for the detector.

The spectrum acquisition continues until the preset conditions are met. To stop the count at any
time, click Stop Count. Thedialogin Fig. 41 will open.

Click Resume to continue the count with the data and settings unmodified. Click Restart to
erase the spectrum and start the counting over. Thisis used when an error is discovered in the

’Except Update Background File, which applies only to Container/Surface Mode.
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count. The error should be corrected before Count Suspended @@
Restart isclicked. Abort will stop the count
and return to the idl e state. The Current Acquisition has been Suspended.

Select an Option Below:

The report will be generated according to the
Supervisor program settings on the Report tab
in Settings/Configurations..., or the Operator
program settings on the Report tab in Analyze/ .
Configuration Settings... (Section 8.3.2.4). Figure4l. Abort or Resume Count.

If the Allow M odification of Analysis Para-

meter s permission is enabled under Services/Operator Permissions... in the Supervisor pro-
gram, you change the report settings with the Analyze/Configuration Settings... function as
needed.

Restart Abort

5.1. Soil Mode Report

A typical Soil Mode report is shown in Figs. 42 through 48. The exact details of the report
depend on the options selected, the spectrum, the calibration, and the libraries.

5.1.1. First Page

Figure 42 shows the acquisition, configuration, and analysis information on the first page of the
report. Thisis printed for all analyses and contains the bookkeeping data that are stored with the
spectrum files along with other messages about the analysis. Some sections can be omitted from
the report; see the discussion of the Report tab under Analyze/Configuration Settings... in
Section 8.3.2.4, page 128.

AnalysisEngine Version
Thisis useful when discussing program operation with the factory.

Generated
The date and time the analysis and report were generated.

Spectrum
The spectrum filename, including full path.

Grid ID and Field ID
The Grid ID (sample ID) entered by the operator when the data were collected (see the dis-
cussion concerning Fig. 40 on page 49); and the Field I D (primary project identifier) entered
in the soil analysis configuration (see Section 8.3.2).
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ORTEC Soil Analysis Report

Analysis Engine Version: v1.5
Gnd 1D: M1DemolD

Spectrum: C\User\iM1Demeo |0 Buf00084-

Generated: 4:45:01PM 4/18/2014
Field 1D: 1D:
ORTEC GMX 10175-PLUS TRANSISTOR RESET PREAMPL.AN1

Decay Date: No Decay Correction

Counting Start: January 20, 1988, 14:27:30

Detector: ORTEC GMX 10175-PLUS TRANSISTOR RESET PREAMPLIFIER
Energy(kev) = 14.40 + 4.94E-001 * Ch + 0.00E+000 * Ch?
FWHMikev) = 2.12 + 5.11E-004 * Ch = 0.00E+000 * Ch?

Acquisition
Live Time: 72,309.00s
Real Time: 72,672.00s

Energy Calibration Date: 2/3/1988 2:07:17PM
Efficiency Calibration Date: 2/3/1988 2:07:48PM

Aspect Ratio: 1.25

Det. Efficiency: 50 %

Owerride Alpha/Rho: No

Alpha/Rho description: Alpha/Rha File

Configuration
COrientation: Down

Seil Density: 1.60 glce

Owverride Value:0.060

Detector Height: 10000 cm
Air Density: 0.0012 glec

Peak Uncertainty Cutoff: 100.00 %
Sigma Multiplier: 2

Gamma Fraction Limit: 70.00 %
Library: C:\User\GvDemo.Lib

Analysis

Start Channel: 10
End Channel: 4,048
Match Width: 0.75 (FWHM)

Decay Limit: 12.00 (Halflives)
MDA Method: ORTEC Traditional

Figure42. Software, Analysis, Acquisition, and Configuration Information.

Counting Start Date/Time, Decay Date
The collection date and time of the spectrum, and the decay correction date.

Collection Live and Real Times

Therea and live time of the spectrum as recorded in the spectrum by the hardware.

Detector Description

The detector description of the MCB that collected the spectrum data. This description is
entered in the MCB Configuration program. For portable units (such asthe digiDART), it is
stored in the unit and read out when the spectrum is stored. Thisisimportant for verifying
the data. The example here of the HPGe detector type gives an added check that the correct
values were used in the analysis.

Calibration Values

The energy and shape calibrations used in the analysis. These are stored when the system s
calibrated in the Supervisor program. For portable units (such asthe digiDART), the calibra-
tion is stored in the unit and read out when the spectrum is stored. Thisisimportant for veri-

fying the data.

Calibration Date

The time and date of the calibration shown above. These are important for verifying that the
correct calibration has been used.
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Configuration

The detector aspect ratio and efficiency; geometry; and data collection parameters. These are
entered in Setup, and are important for verifying that the correct information has been used.

Analysis Parameters

The analysis parameters entered in Soil Setup or the Supervisor program. These are

important for verifying that the correct parameters have been used.

5.1.2. Final Activity Report
The Final Activity Report is shown in Fig. 43.

Final Activity Report
Nuclide  Concentration Units Uncertainty % Distribution Decay Half Life Alpha / Rho
(2 Sigma) (Hours)
ANM-241 5.005E-009  uCilg 165.0 Uniform 1.00  3.78T7E+006
CE-139 8.302E-007  wCilg 0.9 Uniform 1.00  3.305E+003
CO-57 9.501E-007  wCilg 0.7 Uniform 1.00  6.538E+003
CO-60 6.51E-002  uCiim® 0.4 Exponential 1.00 4.620E+004  1.000E+000
Cs-137 1.023E-001  wCifm? 0.5 Exponential 1.00  2645E+005  5.000E-001
HG-203 5.86TE-007  wCiig 1.3 Uniform 1.00 1.118E+003
SN-113 1.372E-006  uCilg 0.6 Uniform 1.00  2.762E+003
Y-88 1.018E-006  uCilg 0.4 Uniform 1.00  2.560E+003
Alpha/Rho: * indicates optimized alphafrho

Figure43. Final Activity Report.

Nuclide
The nuclide name from the library.

Concentration and Units

The activity or concentration; and the units for the concentration in either activity units/g or
activity units/m?, depending on the al pha/rho selected. The activity units are selected in Soil

M ode setup.

Uncertainty %

The activity or concentration uncertainty. The sigmavalueis 1, 2, or 3, as entered in Sail

Mode setup, and is listed in the column header.

Distribution
Uniform or exponential, as entered in Soil Mode setup.
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Decay

Calculated using the spectrum collection time, the decay-correction date, and the nuclide

half-life. If the decay correction is turned off, the factor is 1.0 for no correction.

Half Life

The unit of decay timeislisted in the column header.

Alpha/rho
Self-explanatory.

5.1.3. Soil Nuclide Activity Summary

This section (Fig. 44) shows the list of putative isotope identifications.

Soil Nuclide Activity Summary
Energy(keV) Counts Nuclide Library(keV) Yield % Status Conc MDA Units
5542 4.3E+002  AM-241 59.54 36.30 Present 5 OTE-00S 4.48E-009 uCig
T71.37 8.0E+003  HG-203 70.83 352 Present 8.95E-007 5.39E-008 uCig
7341 1.6E+004  HG-203 T2.87 6.40 Present 9.69E-007 298E-008 uCig
122.74 2 1E+005 CO-57 122.07 85.60 Present 9.52E-007 227E-009 uCig
137.02 2 5E+004 CO-57 136.43 10.60 Present 9.3TE-007 1.79E-008  uCilg
166.36 1.6E+005  CE-129 165.85 7995 Present 8.30E-007 2.84E-009 uCig
279.59 9.6E+004  HG-203 27917 81.50 Present 5.43E-007 2.21E-009  uCig
392.05 1.8E+005 SN-113 391.69 64.16 Present 1.37E-006 2.74E-009 uCig
661.86 2.3E+005  CS-137 661.66 85.21 Present 1.02E-001 1.42E-004 uCim"2
898.16 2.1E+005 Y-88 898.02 95.00 Present 1.31E-006 4.34E-009 uCig
1,173.23 1.8E+005 CO-60 1,173.24 99.90 Present 6.73E-002 T62E-005  uCim"2
1,332.46 1.6E+005 CO-60 1,332.50 99.98 Present 6.29E-002 2.32E-004  uCim"2
1,836.00 1.1E+005 ¥-88 1,836.01 99.35 Present T.36E-007 3.78E-010  uCilg

Figure44. Soil Nuclide Activity Summary.

Energy

The energy of the peak from the spectrum.

Counts

The net peak area.

Nuclideand Library (keV)
The nuclide identified from the library for this peak energy, and the library peak energy.

Yield

Theyield (branching ratio) or gammas per disintegration, in percent.

Status

Lists the gammaray as present, absent, or could not be calculated.
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Conc
The activity for this nuclide, in the selected units, based on this energy only. Thisis marked
“Invalid” for peak energies above 2.5 MeV, which isthe upper limit of the angular correction
range.

MDA
The MDA, in the selected units, based on this energy only. Thisis marked “Invalid” for peak
energies above 2.5 MeV, which is the upper limit of the angular correction range.

Units
The units of measure used in the Conc and M DA calculations.

5.1.4. Initial Nuclide Evaluation

The Initial Nuclide Evaluation section is shown in Fig. 45. This section shows how each nuclide
In the spectrum was determined to be present or absent.

Initial Nuclide Evaluation

Nuclide Energy Yield Status Alpha/Rho Distribution
AM-241 h9.54 36.30 Present Uniform
CE-139 165.85 79.95 Present Uniform
CO-57 136.43 10.60 Present Uriform
CO-57 122.07 85.60 Present Uniform
CO-50 1,332.50 99.98 Present 1.00 Exponential
CO-60 1,173.24 99.90 Present 1.00 Exponential
C3-137 661.66 8521 Present 0.50 Exponential
HG-203 27917 81.50 Present Uniform
HG-203 72.87 6.40 Present Uniform
HG-203 70.83 352 Present Uniform
SMN-113 391.65 64.16 Present Uniform
Y-88 1,836.01 99,35 Present Uniform
Y-88 898.02 95.00 Present Uniform

Figure45. Initial Nuclide Evaluation.

Nuclide
The nuclide name from the library.

Energy
This column has the library energy for each line in the library for this nuclide or “Total” for
the summation line.

Yield
This column liststhe library yield for this energy line.
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Status

Liststhe gammaray as present, absent, or could not be cal cul ated.

Alpha/rho
Self-explanatory.

Distribution

Uniform vs exponential.

5.1.5. Peak Search Results
Figure 46 shows the Peak Search results from the analysis of the spectrum.

Figure 46. Peak Search Results.

Energy (keV)

Peak Search Results

Energy Centroid Net Uncertainty C.L. BKG FWHM
(keV) Channel Counts (%) Counts Counts (keV)
23.79 18.43 9.8E+002 3.36 16.1 48 1.05
26 67 2425 4 2E+003 167 188 65 1.06
3267 36.97 4 9E+003 1.50 365 246 0.59
39.21 50.20 7.8E+004 0.58 5364 53,010 1.34
44 31 60.68 1.1E+003 31.00 5452 R4 766 1.06
47.02 G616 1.3E+003 2762 5926 64,702 1.06
52.84 77.78 5.8E+002 56.88 584.0 62,830 0.64
59 54 91.09 4 3E+002 8253 6326 73,730 1.34
6359 9952 1.0E+003 3615 6719 83,157 0.69
70.83 115.25 3.0E+003 591 T62.7 107,153 1.08
7287 119.37 1.6E+004 297 7439 101,950 1.08
7546 124 62 2.3E+003 18.91 7114 93,229 1.08
82.86 138.74 5. 1E+003 8.87 7351 99,559 1.08

The energy of the peak centroid calculated from the Centroid Channel in column 2 and the

energy calibration shown on page 1 of the report.

Centroid Channel

The peak centroid value, in channels, as calculated by the analysis program for the peaksin

the spectrum.

Net Counts

The net peak counts of this peak in the spectrum. Net peak is the gross counts minus the

background.

Uncertainty (%)

The percent uncertainty of the net peak count as 1-sigmavalue.
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C.L. Counts
The critical level for this peak.

BKG Counts
The Compton background under this peak.

FWHM (keV)
The actual peak full width half maximum, in keV.

5.1.6. Unknown Peaks

The Unknown Peaks section of the report (Fig. 47) shows the unidentified peaks (those peaks
not in the library). This section is useful for verifying that al the significant peaksin the
spectrum have been accounted for in the spectrum analysis.

Unknown Peaks
Energy Centroid Net Uncertainty C.L. BKG FWHM
(key Channel Cou_nts (%) Counts Cou_nls (keV)
2379 18.43 9.80E+002 3.35 16.1 Evy 1.05
26.67 24.25 4 19E+003 157 18.8 65.47 1.05
3267 36.97 4 92E+003 1.50 65 246.00 0.59
39.21 50.20 T.7TE+004 0.58 5364 53,009.60 1.34
4431 60.68 1.07E+003 31.00 5452 54,766.23 1.06
47.02 66.16 1.31E+003 27.62 5926 64,701.60 1.06
52.84 77.78 5.76E+002 56.88 584.0 52,829.90 0.64
63.59 99.52 1.04E+003 36.15 671.9 83.157.20 0.69
75.46 124.62 2. 30E+003 18.91 7114 93,226.71 1.08
82.86 138.74 5.10E+003 8.67 7351 99,558.76 1.08

Figure47. Unknown Peaks.

Energy
This column shows the energy of the peak centroid calculated from the Centroid Channel in
column 2 and the energy calibration shown on page 1 of the report.

Centroid Channel
Thisisthe peak centroid value as calculated by the analysis engine for the peaksin the
spectrum.

Net Counts
Thisisthe net peak counts of this peak in the spectrum. Net peak is the gross counts minus
the background.

Uncertainty Percent
Thisisthe uncertainty of the net peak count as 1-sigmavalue.
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C.L. Counts
Thisisthe critical level for this peak.

BKG Counts
Thisisthe background under this peak.

FWHM
Thisisthe actual peak full width half maximum, in keV.

5.1.7. Alpha/Rho

The final section of the report (Fig. 48) gives the results of the alpha/rho validity check followed
by the signature line. The validity check compares the expected intensity ratio of the two listed
peaks with the actual ratio. See the “ Concentration Ratio Limits’ discussion on page 131 for
more detalils.

Alpha/ Rho
Nuclide Energy 1 (keV) Energy 2 (keV) Lower Limit Upper Limit Distribution Units
Cs-137 661.66 32.19 0.90 1.10 Exponential m?
Co-60 117323 1,332 .51 0.50 10.00 Exponential m?

Analyzed By:

Approved By:

Figure 48. Alpha/Rho Section.

Nuclide
This column lists the nuclides as shown.

Energyl
The energy, in keV, of thefirst peak of the nuclide.

Energy2
The energy, in keV, of the second peak of the nuclide.

Lower Limit

Thisisthe lowest concentration ratio limit to be accepted as good. It is entered in the Soil
Setup dialog.
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Upper Limit
Thisisthe highest concentration ratio limit to be accepted as good. It is entered in the Sail
Setup dialog.

Distribution
Uniform or exponential.

Units

The concentration units in either activity units/g or activity units/m?, depending on the
alpha/rho selected. The activity units are selected in Soil Mode setup.
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6. THE CRYSTAL REPORTS WINDOW

The Crystal Reports window opens when you issue the File/Recall Reports... command. If a
Crystal Reports template has been specified in the Supervisor program with the Settings/Crystal
Reports... command, this report window allows you to view, print, and export your report data
from within the Operator program.

These reports are dynamic. That is, previously generated reports are not stored on disk. Each
time you issue the Recall Reports... command, they are generated directly from the pertinent
analysisrecord(s). The data retrieved and the output format are determined by (1) the custom-
ized Crystal Reports template your organization has developed with your own copy of SAP
BusinessObjects Crystal Reports v11.5; or (2) one of three ISOTOPIC report templates
(Section 6.1.1.1).

6.1.1. Viewing Reports

Figure 49 shows the Recall Crystal Reports

dialog. Scan records are listed oldest first, and

only the records for the currently selected Scan

Type (Conta| ner/Surface or Soi I) are avalable. Sean Type: Cantainer/Surface Mode
Choose the desired scan from the droplist and Creation Date: £/29/2007 4 41:02 PM

CI | Ck OK . Mumber af Detectors: 2

If avalid report template was not selected ok ﬂ Concel_|

In the Supervisor program, the error message Figure49. Choose a Record to View in the
shown in Fig. 50 will be displayed. Return to Crystal Reports Window.

Supervisor and select avalid templatefile.

Isotopic40

! 'j Saorry, the report(s) cannot be displaved. Please check the template file used: C\UseriStandardil w1 rpk
-

Figure50. Return to Supervisor and Select a Valid Crystal Reports
Template.

If avalid report template was selected in Supervisor, the report window will open over the
Operator window, as shown in Fig. 51.

To view the Crystal Report(s) for another scan data set, you must first close the report window.
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+-" Isotopic Operator, (Container/Surface Mode) 6729707 4:53:13 PM Hﬂﬂn Q@@

File Acquire Analvze Services Display

[I05] [res & | (0] 2|24 [a

Pulse Ht. &nalpsis

*-* lsotopic Operator -- ‘lsotopic: Poly overpack, OP 0001_032° Report EI@EK Stat 4-50-41 PM
Reports & & [=n - T 1 o1 4 6/29/2007
Average F!faal: 5.00
Repart: 2 Live: 5.00
Report: 3 Isotopic Average Report Deadt %

Preset Limits
ORTEC Oak Ridge, TH Generated: 4:52:30PM 6/29/2007
PraojectiD: Isotapic ContainerlD: Isotopic: Paly overpack, OP 0001_02 Live: 5.00
Configuration
Container Information:
Thicknesslinitial): 0.25 em Height: 121.92 cm
Diameter: 0.00 crm Depth: 121.92 o Length: 193.04 cm ROl -
Censity: 1.10 Tarewt 0.00 kg ﬂ ﬂ
Matrix Information: ﬂ Preak ﬂ
M aterial: Ge Density: 0.30 glee .
GrossWit 547 56 kg Matit 547 86 kg m ey ﬂ
Analysis Pardmelers & ORTEC
Pealt Uncertainty Cutoff 0.00 Start Channel: 20 45313 PM
Sigma Multiplier: 1 End Channel: 976 Fri E/29/2007

Garnma Fraction Limit: 0.00 Decay Limit: 12.00

Libirary Match VWidth (FWHM): 0.50 Library: U senTest Files\Uranium.lib
Uraninm Analysis

Gratns of Uraniur: 0.00 Ratio L-2357 0234 0.00

Wite% U235 (90 to 93keV region): 0.00 W% L-235 (185 to 1001 ke region): 0.00

Wt U235 fweighted average): 0.00 W% U235 (rmanual entry): 0.00

W% U235 (reported method): 185-1001 keW

Piutonivm Analysis
Grams of Plutonium: 0.00 Wi Pu-236: 0.00

<

S @& [ < e » >

Isotopic Report for Isotopic: Poly overpack, OP 0001 02

ORTEC Oak Ridge, TH Generated: 4:52:30PM 6292007

ProjectlD: Isotopic _ . DetectorlD: 010 LSINGLEY MCB 130
Acguisition

Detector: 010 LSINGLEY MCB 130
Counting Start Date: 6/29/2007 4:50:21FPM Live Time: 5.00s
Decay Date: 1203001599 12:00:004M Feal Time: 5.00s

E&?Hr%v ((&::)):ss.j??:noag :((::r;] +_$.iE._%0098;E§-2 Energy Calibration Date: 4/5/1985 8:44:584M
: : : : : Efficiency Calibration Date: B/7M1991 10:37:334M
Efficiency File: Chllseninalysis File Prefix so00097 An
Spectrurn File: ChllsenOP 0001_02 ls000114.801
Configuration

Description: Paoly overpack
Detector Height: 45.72 cm Detector Standoff 4318 cm
Container Information:
Thickness(initial): 0.25 cm Thickness{adjusted): 0.25 cm Height: 121.92 cm
Diameter: 0.00 cm Drepth: 121.92 cm Length: 193.04 cm
DCensity: 1.10 gice Tare wt 0.00 kg
Matrix Information:
Material: Ge Density(initial): 0.30 gfec Density (adjusted): 0.30 glce
Gross Wt 84786 ky Metwit 847.86 kg
Collimator Inforrmation:
Description: Mo collimator
Inside Diameter: 0.00 crm Recess: 0.00 cm
Analysis Paranrelers

‘Marker: x4 = E4.18 ke 2 Cnts

Figure51. Crystal Reports Window Showing Average Report and One of Two Individual Detector
Reportsfor Container/Surface Mode.
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6.1.1.1. The Default Example Templates

|SOTOPIC supplies you with three example Crystal Reports templates, which areinstalled in
c:\User:

® StandardIso_v1.rpt — for individual detector reportsin Container/Surface Mode.

® StandardIsoAve_v1.rpt — for the averaged Container/Surface Mode report in multi-
detector systems.

® Soil.rpt — for Soil Mode reports.

StandardIso_v1.rpt and StandardIsoAve_v1.rpt, as well as your custom templates, can reside in any
location.

6.1.2. Basic Report Window Functions

6.1.2.1. Reports Sidebar

The Reports sidebar, in the upper left corner of the window, shows the reports available for the
selected scan.

e Container/Surface M ode — For a single-detector system, 1SO Reports
TOPIC generates a report based on the original analysis parameters. Average
Thisis aways labeled Report 1 on the Reports sidebar. Each time Report. 2
you adjust the isotopic parameters and click Save (Section 4.1.1), EEEEEZ ?1
the program saves an additional analysis record in the database. The Rep.mﬁ 5
resulting reports will be labeled as Report 2, Report 3, and so on, Fi

i igure 52.
on the Reports sidebar. Choose from
theList of
If the scan was made with multiple detectors or with one detector Reportsfor
in multiple positions, the Reports bar will list the averaged report this Scan.

and the individual reports for each detector; see the examplein

Fig. 52. Clicking Average will display the averaged report only. Clicking on any of the
Report entries displays the averaged report and the selected individual detector report.
Each time you adjust the isotopic parameters and click Save, the program saves an addi-
tional analysisrecord in the database. This adds more reports to the Reports sidebar.

® Soil Mode— Soil Mode measurements are made with only one detector, therefore, only
the one individual detector report is available.
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6.1.2.2. Report Window Tools
® Selecting the report window’ s zoom factor from the zoom droplist j100% =

e Manualy entering a zoom value other than those on the list |24 -]
® Searching for aparticular string of alphanumeric characters within the report
® Printing the report &

® Exporting the analysis data, including selecting the data format and delimiters

The page number bar beside the zoom field (Fig. 53) showsthe <] zas
number of pages in the report and the page currently displayed. :

The accompanying arrow buttons allow you to advance to the Figure53.

first, previous, next, or last page of the report.

P M

6.1.3. Exporting Report Data
ISOTOPIC alows you to export report data to disk in the following For mats (Fig. 54).

® Adobe Acrobat .PDF

e Crystal Reports .RPT

e HTML 3.2 HTML
e HTML 4.0 HTML
® Microsoft Excel 97-2000 XLS

® Microsoft Excel 97-2000 — Data only XLS

® Microsoft Word RTF

e Microsoft Word — Editable RTF

® Record Style — Columns with spaces .REC

® Record Style— Columns without spaces .REC

® Report Definition TIXT
® Rich Text Format RTF

® Separated Values .CSV

® Tab Separated Values TTX

e XML

e ODBC
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When you select aformat and click OK, a stan-
dard file-save dialog opens so you can assign
alocation and filename.

NOTE Besurethe correct Crystal Reports
template has been selected with the
Settings/Crystal Reports... command
in the Supervisor program or this export
function might not function properly.

Cancel

Destination:

| Disk. file |

B
_ Coreel |

Figure54. Select an Export Format.
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[Intentionally blank]
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7.

IN SITUMEASUREMENTS WITH THE

ISO-CART-85

This chapter covers the use of ISOTOPIC and the ISO-CART-85 to perform accurate nonde-
structive measurements of radioactive items in various containers and configurations. The dis-
cussion addresses mode selection, collimator settings, detector positioning, background mea-
surements, counting times, and other best measurement practices in accord with 1SO 17025.3

Definitions
Term Description
Backshield Shielding positioned behind the detector to minimize the activity
entering the detector from the rear.
Blank A prepared sample with no significant radioactivity whose density

and average atomic number are similar to the items being measured.

Collimator Standoff

Distance from the face of the collimator to the surface of the item
being measured.

Crosstalk

Unwanted activity from a nearby item that is detected by the
counting system.

Detector/Collimator
Assembly

A detector surrounded by a shield that defines a directional response
on the collimated detector.

Detector Standoff

Distance from the face of the detector to the surface of the item
being measured.

Effective Matrix

Density of the matrix that gamma rays penetrate between the

Density activity and detector.

FOV Detector field of view, i.e., the conical detection rangein front of a
collimated gamma-ray detector.

Holdup Residual special nuclear material in processing or support
equipment areas.

[tem Generic term used here to mean drum, pipe, object or surface to be
measured.

Staging Areas L ocations for storing items prior to measurements.

|SO-CART-85 isthe latest ORTEC mobile system for radioactive waste assay by high-resolu-
tion gamma spectroscopy. Through the use of asingle, very large-area high purity germanium

3Genera Requirements for the Competence of Testing and Calibration Laboratories.
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(HPGe) detector, and a modular collimation system, |SO-CART-85 achieves, in many cases, free
release levels in reasonable count times, for in-field measurements.

The HPGe detector is provided in the form of the ORTEC IDM-200-V, arevolutionary all-in-
one integrated Gamma Spectrometer, which requires no liquid nitrogen to cool to operational
temperature. Instead, a miniature Stirling cycle cryocooler is employed. An internal battery
powers the cooler and the highly stable digital signal processing electronics for up to 3 hours or
longer with battery life extending options or battery hot swap.

The new |SO-CART |1, which is the measurement system transport, represents the latest genera-
tion of ISO-CART from ORTEC. It may be configured with conventional LN,-cooled HPGe
detectors or other gamma spectrometers, as required. In the remainder of this document, refer-
ences to the ISO-CART-85 can generally be taken to apply to these alternative configurations.

The ISOTOPIC software is designed to control the spectroscopy system, calibrate the system,
and develop models for the item being measured and use these models for accurate nondestruc-
tive analyses. Once the measurement system is set up, it functions as a turnkey system.

The ISOTOPIC software consists of two separate software components, a Supervisor program,
and an Operator program. The Supervisor program is used to calibrate the HPGe detector, set up
the analysis instructions, and establish models of the items being analyzed.

The Operator program is used to: (1) record weight and other minor equipment adjustments,
(2) measure the activity, and (3) analyze the items in near-assembly line fashion. Archived data
can be analyzed using the Operator program with previously established templates.

|SOTOPIC has two completely independent measurement modes, Container Mode and Sail
Mode. Choice of measurement mode depends on the dimensions of the item of interest. If mea-
suring an item with discrete parameters (height, length, diameter, or width), use the Container
Mode. Use the Soil Mode for the measurement of fallout and naturally occurring radioactivity
evenly distributed in the soil over awide area.

7.1. Ways to Use ISOTOPIC and the ISO-CART-85 for In Situ
Measurements
There are several ways to use ISOTOPIC software at a nuclear facility. It can be used for mea-
surement stations at which the detector is relatively stationary, for holdup measurements where
the detector is moved to the activity within a building, or for soil measurements.

® Measurement stations are used when the items to be measured have similar container and
material characteristics. Usually the items are samples with ID numbers. Only afew
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templates are needed to model the waste stream. The detector can be raised or lowered to
make minor positioning adjustments. Container Mode is used for these measurements.

® |n process holdup measurements, each item being measured may have geometry, matrix,
and container shapes that vary dramatically among the items. In this situation, a data
sheet must be prepared for each item being measured (see Fig. ). The data sheet contains
critical parameter information necessary to establish a model which will be used to
analyze the item. A typical data sheet is shown on the back of this brochure. Container
Mode is used for these measurements.

® To measure radioactivity in soil, the collimator is removed and the detector is positioned
facing downward. It is assumed that the activity is relatively homogeneous. The area of
concern is mapped out in agrid, and each grid location is measured independently. Sail
Mode is used in this situation.

7.2. Measurement Hints

7.2.1. Collimator Considerations

The collimator is used to shield the detector in order to reduce the radiation from surrounding
areas and to define the field of view of the detector in container mode. Definition of the field of
view is an important consideration because the container mode software corrects from what the
system “sees” initsfield of view to what it “does not see” that is the total container, as described
by the parametersin the configuration for height, width, depth, density, etc.

Background radiation is everywhere, so always use a collimator except when measuring fallout
or natural activity in the soil. Several collimator options are available for the ISO-CART. The
|SO-CART-85 has amodular collimator, allowing the choice of an appropriate field of view col-
limator, followed by additional shielding segments to prevent background radiation from reach-
Ing the detector crystal. Overall, the modular collimator isintended to reduce system weight
where possible.

The selection of the collimator depends on the measurement situation.

For soil mode, no collimator should be used for two reasons:. (1) the general-purpose DOE
Environmental Measurements L aboratory calibration was performed with uncollimated detec-
tors, and (2) an uncollimated detector is much more efficient for infinite plane measurements
because a large fraction of the gamma rays penetrate the detector from the side. The detector
efficiency will increase by afactor of 2 to 4 (high energy to low energy) when the collimator is
removed.
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To reduce the detection of unwanted activity near the item being measured, recess the detector
within the collimator. The length of recess will depend on where the unwanted activity is located
In the measurement area. Staging areas have activity that could contribute to the item being mea-
sured if the staging area is within the FOV. A collimator recess can help reduce this effect.

For general purpose recess settings, usea2.5 cm (1in.) recess. If very large containers are being
measured (more than about 2 m [6 ft] in length), reduce the collimator recessto zero if the back-
ground is low enough. For background areas with significant activity, approximately in the line
of sight of the item being measured, increase the collimator thicknessto 5.0 cm (2 in.).

Backshields are seldom necessary as the internal copper cup holding the germanium crystal, the
cryostat and the liquid nitrogen in the Dewar are equivalent to 2 in. of lead shielding for most

gammarays.

7.2.2. Establishing the Collimator Standoff

Once the detector recess within the collimator is established, then the FOV of the detector/ col-
limator combination must be determined. Understanding the FOV is the key to knowing how to
position the detector. See Fig. 55. Note that the FOV is acircle because the collimator is round.

e ————

-

~

«€—— Standoff —)‘

~

‘r !
-
-

Sl

Detector recess 2.5 cm (1 in.)

Figure55. Collimator Standoff.

A helpful rule of thumb is: the ratio between the detector recess within a collimator and the
inside collimator radius should be the same as the ratio of the detector standoff distance and the
diameter of the FOV. That is, if the detector recessis 2.5 cm (1 in.) and the inside radius of the
collimator is 5.0 cm (2 in.) then the minimum detector standoff distance to container height ratio
Is1:2. Thus, for adrum that is 86 cm (34 in.) high, the detector standoff should be at least 43 cm

(17in.).

Usethe FOV estimate in Table 1 to determine the minimum standoff for the detector. First,
determine the largest container parameter (usually the height or length) that will be measured.
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Thisisthe FOV necessary for measurement. For 200 L (55 gal.) drumsthiswill be 86 cm
(34in.), dueto the height. For a B-25 box, the FOV is determined from the length of 183 cm
(72 in.). For adetector recess of 5.0 cm (2 in.), the detector standoff-to-FOV ratio should be 1:1.

Tablel. Selection of Collimator Standoff for Typical Configurations.

Detector Recess FOV* Minimum Detector
(cm) (cm) Standoff (cm)
91.4(361in.) 45.7 (18in.)
254 (1in.)
183 (72in.) 91.4(361in.)
91.4(361in.) 91.4(361in.)
5.08 (2in.)
183 (72in.) 183 (72in.)
91.4(361in.) 137 (54 in.)
7.62(3in.)
183 (72in.) 274 (108in.)

*The FOV isintended to be approximate. Actual FOV dimensions vary with
HPGe crystal diameter.

For more accurate FOV determinations where a sharp cutoff from nearby activity is needed,
some additional experimentation may be necessary to establish an exact cutoff at afixed dis-
tance. Measure sources along an axis perpendicular to the detector. Consider the definition of
cut-off to be a drop-in count rate of 80% compared to an uncollimated measured count rate of a
point source. This can be obtained from a deep detector recess in the collimator.

Other factors to consider when positioning the sample item:

1) Initial configurations as modeled in the software assume that the item being measured is
homogeneous. Nearly all nuclear waste items are nonhomogeneous to some degree. If the
radioactivity within the item is positioned closer or further away from the detector than
assumed by the configuration, then the geometry and matrix correction will be incorrect.
Both of these errors can be minimized by positioning the detector farther from the sample
than the minimum distance the table recommends and/or rotating drums about a vertical axis,
if possible, during a counting period to simulate a homogenous container.

2) Collimation, angular correlation, and geometry errors can be reduced if the gammarays enter
the detector at normal incidence. In other words, if the sample-to-detector distanceislarge,
gamma rays entering the detector are closer to normal to the detector, which reduces errors
associated with approximations in the model. Try not to position the detector closer than the
FOV table recommends.
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3) Senditivity increases significantly if the detector is positioned closer to the item being
measured. For example, sensitivity improves by afactor of 1.45 if the detector is positioned
30 cm (12in.) from a 208 L drum rather than 46 cm (18 in.).

Thus, detector positioning becomes a compromise. The greater the distance from the face of the
detector to the item being measured, the less the measurement uncertainty, but at the price of
lower sensitivity. If there is enough activity to accommodate a reasonable counting time, then
increase the detector standoff.

NOTE InISOTOPIC, the Collimator Standoff is used to define the configuration, not the
detector standoff. Thus, if the detector recess (depth) is2.5 cm (1in.), a detector stand-
off of 45.72 cm (18 in.) should be entered as a Collimator Standoff of 43.28 cm
(17in.). See Fig. 56.

Container Wall
Thickness

Figure 56. Detector Standoff Setting.

7.2.3. Background Measurements

The area used to measure items may contain gamma-ray activity that will appear in the spectrum.
Therefore, it isimportant to subtract this activity, especialy if the background activity contains
some of the same nuclides being analyzed for in the item of interest. The collimator will shield
much of this activity but not all. Thus, it is good practice to obtain a background spectrum so
this activity can be subtracted.

If the radioactive items in the staging area are contributing significantly to the background, try to
position the staging area as far as possible from the measurement station area. If background
activity isasignificant contribution to the activity of the item being measured, then the counting
time for a background measurement should be at |east twice the typical counting time of an item.
Remember the background activity table may be used to subtract activity from many spectra.
Thus, it isimportant to obtain a background with good peak area counting statistics. The
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|SOTOPIC software provides a mechanism to develop atable for peaked background subtraction
(see the Supervisor Manual).

HINTS Taking a background measurement is not as simple as it seems. One of the common
mistakes is to measure the area with nothing in front of the detector. Thiswill give an
artificially high background because as an item is being measured it will shield some
of the background activity. The best method is to position, measure, and analyze a
blank asif it were a sample. The matrix of the blank should be as free as possible of
radioactivity but should otherwise be as similar as possible to the sample item with
respect to gamma-ray absorbing material and density.

If counting stations are positioned close together, crosstalk could occur between the
detectors at different stations. Thicker collimators or additional separate shields
minimize that effect.

7.2.4. Preliminary Survey with a Scanning Nal Detector

An extremely helpful tool for preliminary item measurementsis a scanning Nal detector. Thisis
an Nal detector interfaced to arate meter, and is used to indicate the location of gamma-ray
activity within the item being measured or to determine matrix fill heights within a container.
The Nal detector should be lightly collimated to provide directional activity yet portable enough
for personnel to use for long time periods. The size of the Nal detector will vary depending on
the intensity of the activity in the container. For a200 L drum, usually a1 in. to 2 in. diameter
Nal detector will suffice. For large containers such as a B-25 box, a 3 in. diameter Nal detector
may be necessary. Dose rate meters will work if the activity in the container is high enough.

7.2.5. Sample Fill Height

It is good facility practice to completely fill the waste containers. If you cannot assume a con-
tainer isfull and if facility regulations prohibit removal of itslid, measure the fill height before
the measurement. Error in effective (average) matrix density is one of the largest sources of mea-
surement bias. Thus, it isimportant to accurately determine the matrix density. Thisis done by
measuring the weight of the item, subtracting the weight of the empty container (the tare), and
dividing by the volume. The ISOTOPIC software does this automatically. Measured results from
containers improperly assumed to be full will be biased low because the average density has
been computed based on the volume of afull drum. To determine the height of the contents with-
out opening the drum, perform simple transmission measurements using alow-energy transmis-
sion source. Position the source on one side of the container and use a collimated Nal detector
on the other side. Move both down the container concurrently, so that the collimated detector
will always “see” the transmission source. A drop in count rate will reflect the top level of the
matrix. Note that the activity of the sample being measured will contribute to the transmission
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source measurement, thus the activity of the transmission source should be more intense than the
sample.

If the container is found to be less than full, the measured container Fill Height should be
entered in the Operator program’s Scan Control Area before the scan is started (Fig. 57).

If the Ask for Detector Positions on Start checkbox is marked in the configuration (Fig. 58),*
the operator will be given the opportunity to adjust the detector position and enter the detector
height and stand-off before starting the scan (Fig. 59).

Configuration: |B-25 Box ﬂ

Container 1D |

Fill Heighr, |120.9040 cm
T are Wweight; |0.0000 kg
Gross Weight: |547.8645 kg Restore Config Defauls

Figure57. Adjust the Detector Position in the
Operator Program as Needed.

il

Isotopic Settings - Analysis

Mumber of Detector(s): 1 Live Time Preset {sec) 0

Ask for Detector Position Adjustments on Start: v

Figure58. Adjust the Detector Position in the Operator Program as Needed.

“The configuration is typically set up in the Supervisor program, but if an operator has the Allow M odification of
Configuration Parameters permission, set in Supervisor under Services/Operator Permissions..., configura-
tions can be modified in the Operator program.
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Isotopic Settings - Detectors

Containgr Wall

Thickness
Detector 10f1 Crystal Dimension (jin mm)
Name:  |111D550-00P2U2MCB1 v | Type: [PType v | length: [sp  Diameter: [2np
Detector Configuration Detector Colimator
Orientation: * Side (" Top Weighting: ,1.37 ™ No Colimator
Detectar Height: W o Offset from Edge: W m Depth (Recess): 254 am
Detector Standoff { Distance from Collimator Front to Inner Container) Thickness: lﬂi o
Standoft: W m Calculate ... Inner Diameter: lgi om

Callimator Material

j + Pb (" Fe W

Calibration File: |

PEC File: |

Cancel | < Badk | MNext > | |

Figure59. Adjust the Detector Position Parameters Before Scanning the
Sample.

7.2.6. Preliminary Gamma-Ray Scans for Model Adjustments

Model the activity to be measured asif the activity

Is homogeneoudly distributed in acontainer. Asa
precaution, scan the item with an Nal detector inter-
faced to arate meter (Fig. 1). If the rate meter activity
of a“hot spot” is approximately 10 times greater than
the rate meter activity of the remaining item, then
model the item being measured as a point source.

Figure 60. Scanning for a“Hot Spot.”
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7.2.7. Quantifying a “Hot Spot” in a Box, Drum or On the Floor

The important information necessary for the model adjustment is distance through the matrix
(Absorber 2), container thickness (Absorber 1), and distance from the “hot spot” to the detector.
The matrix density is obtained assuming average matrix density of the entire container. Use the
point source model instead of models where volume is used for the geometry correction. See
Fig. 1.

| e
Absorbe Absorber 1

oy

Figure61. Template Used to Definea Hot Spot.

Results will be reported as activity (Bq) instead of a concentration (Bg/g). The information
needed for the analysisis: (1) distance from the detector to the “hot spot”; (2) thickness, density,
and material of matrix that the activity penetrates before reaching the detector; and (3) wall
thickness of the container. The scanning Nal detector is useful to locate the item in the container
to established the thickness of matrix. A separate weight measurement will be necessary to
establish the average matrix density which is represented as the density of absorber 2.

It is important to model the activity within the container, not just the container itself. Consider a
200 L drum with the vast mgjority of the activity in the bottom fourth of the drum. Thisisfre-
guently the case. Best results are obtained when the container is modeled to match what the
gammarays “see”’ asthey exit the item and are collected in the detector. If all of the activity were
located in the bottom half of the container then the software model should be set up asif the con-
tainer is only one half the physical height in order to get the correct “per container” result. Use
this information to develop a model and position the detector. Note however, that if the activity
were only in the bottom fourth of the container, the gamma rays would still “see” the average
density computed by the weight and volume of the matrix measured as if the drum were full.

In practice, it isnot practical to set this measurement template before hand. Usually, the spec-
trum is archived and the data specific to the measurement is collected outside the ISOTOPIC
program. Then a special template is prepared for that item in the Supervisor program and activity
results obtained accordingly in the Operator program.
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Frequently, activity islocated in the bottom fourth of the container. In these cases, an adjustment
to the model must be made. If more than one hot spot is located in the drum, best results will be
obtained if the measurement model is kept ssmple and the itemis modeled asif the activity is
homogenous.

For nonuniform contamination on floors and walls, scan and identify areas of increased activity
and treat as hot spots or small spill areas. Mark the contaminated area so that the contamination
In the area can be modeled and later analyzed.

7.2.8. Measuring Activity in a Pipe

Use apreliminary scan with a Nal detector to indicate if the piping is evenly contaminated, con-
tains localized activity, or has significant activity at all.

If the piping is evenly contaminated, then only afew sections need to be counted, analyzed, and
averaged to obtain activity/length of piping. In this situation the FOV table (Table 1) will esta-
blish an approximate standoff. However, in this case, determine a more accurate FOV. Report
the activity in units of activity/meter of piping. The difficult part isto determine where the FOV
has a sharp cutoff. Note that the FOV calculations determine where collimator corrections begin.
However, there may be considerable activity beyond the FOV that is partially collimated.
Several HPGe measurements should be taken along the pipe to assure that the activity within the
pipeisuniform,

If the pipe has an uneven continuous distribution of activity, then the pipe should be measured in
overlapping segments and an average activity/meter given to the entire pipe. If thereare only a
few localized “hot spots’ with no continuous activity, then best results will be obtained by
measuring the activity of each “hot spot” separately.

7.2.9. Contaminated Wall and Floor Measurements

Contaminated walls and floors are similar to piping. A preliminary scan of the surface will help
find localized activity. If the floor or wall is homogeneously contaminated, the FOV will esta-
blish the area of the circle of activity. Divide the item being measured into a matrix. The dia-
meter of the circleis established by the field of view. See Figure 7. Average the results of the
measured circles to obtain a measure of the item. Activity beyond the FOV may enter the detec-
tor to complicate the real area“seen.” Recess the detector to obtain a sharp cutoff and then
experimentally determine when 80% of the activity is attenuated. This cutoff establishes the
radius of the measured circle. Then determine the area measured. If there are hot spots, measure
these separately.
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Figure62. Map theWall in
Overlapping Circles.

7.2.10. ISOTOPIC Mode Selection — Container or Soll

Spills of radioactivity should be measured using a collimated system as the collimator masks out
the surrounding activity. The critical parameter is a diameter of approximately 10 m (39 ft). That
IS, if the diameter of the spill activity is greater than 10 m and relatively homogenous, remove
the collimator and use Soil Mode for that activity measurement. Otherwise, use Container Mode.
Position the detector 1 m from the surface of the soil, facing downward, when take Soil Mode
measurements. If the diameter of the soil spill is greater than 2 m, then do not recess the detector
in the collimator. The soil mode algorithm also allows you to take account of the exponential
“wash in” of fallout into the soil by rainfall over time.

7.3. Common Measurement Mistakes

7.3.1. Measuring the Opposite Side of the Container

In general, nuclear waste is very nonhomogeneous and matrix attenuation corrections dominate
the correction factors for large containers. If drums can be rotated, the matrix “appears’ to be
more homogeneous and the uncertainty in matrix attenuation will be lower. This does not solve
the geometry error of different activity levels within a drum, but the geometry error is usually
smaller than the matrix error.

For large boxes with a depth greater than 46 cm (18 in.) it is very important to measure from
both sides. ISOTOPIC has the option to use multiple detectors for item counting. If multiple
detectors are available, then concurrently measure both sides of the box. If multiple detectors are
not available, then measure both sides successively. In both cases ISOTOPIC will average the
results.
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7.3.2. Minimizing Uncertainty

There are several measurement techniques that can be used to minimize the measurement uncer-
tainty. These can be characterized by minimizing the correction factors. The following tips will
help make detector position decisions.

1) Increasing the item-to-detector distance will reduce the error due to geometry correction.
Counting statistics are seldom amajor contributing factor to the overall uncertainty, so you
don’t have to worry about the reduced count rate. Y ou may have to count longer if the
activity istoo low to meet sensitivity requirements.

2) Matrix attenuation corrections usually dominate the correction factors. Count boxes through
the thinnest [front to back) dimension [ maximum area normal to the detector) to minimize
this correction and thus the uncertainty in the correction. See Fig. 1.

/

Not here

<4

Measure here

Figure 63. Measure Correctly to
Minimize Uncertainty.

3) Position the item at the distances shown in Table 1 or greater to avoid collimator corrections.
The corrections should not vary significantly from 1.00 (no correction).

7.4. Software Hints

7.4.1. Working with the Fine-Tuning Adjustments

When an item being measured isinitially modeled, it is assumed that the activity within a matrix
Is homogeneous. In practice, however thisis seldom the case. Nonhomogeneity will affect the
resultsin several ways.

1) The matrix within a container usually has several air pockets. Alternately, the activity being

measured might be situated near an item with high attenuation properties. Thisis common
for samples such as large containers of contaminated steel.
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2) Note also that gammarays will likely penetrate the container at an angle that is not normal to
the detector. Thus, the container attenuation will be greater than is generally considered from
the wall thickness only. The container correction accounts for this but it assumes that the
activity is homogeneously distributed within the container.

3) Heavy elements such as uranium and plutonium often exhibit self-attenuation of their emitted
gamma-rays. The matrix mass attenuation coefficients need to include contributions from
uranium or plutonium when these elements are present. As the weight percentage of uranium
or plutonium isincreased, the mass attenuation correction in |ISOTOPIC will adjust the mass
attenuation coefficients according to the entered weight percent of uranium or plutonium.
This simulates what the gammaray “sees’ asit penetrates the matrix. This provides a good
“lump” correction for uranium and plutonium.

ISOTOPIC has afine-tuning adjustment that allows you to vary the modeled values of matrix
density, container thickness, and heavy-element contributions. Y ou must decide how much of
these adjustments are necessary from each of the contributions. If the product of all the gamma-
ray corrections at each energy is correct, the corrected gamma-ray peak areas from the same
nuclide will show the same activity. If the item has been incorrectly modeled, the low-energy
gamma-ray corrected peak areas will be higher or lower than high-energy gammaray peak areas.
Thisis graphically presented in agraph of % deviation (% Diff) from the reference gamma-ray
activity vs energy as shown in Fig. 64

It is important to know your spectrum when working with the adjustment plot. Use the nuclide
with the most intense activity and the widest range of gamma-ray energies. Disregard the
nuclides with low activity because their gamma-ray peak areas may add scatter to the plot. In
Fig. 64, five nuclides are plotted, but “*Pu is the nuclide with the widest gamma-ray energy
range and gamma-ray intensity. Thus, 2°Pu should be the isotope used to adjust the parameters.
In this example the 413-keV gammaray is chosen as the reference gammaray. As shown in this
plot there is some scatter. This scatter is primarily because the peaks cannot be fit well in com-
plicated multiplets. That is, when analyzing a plutonium item, there are many gamma- and Xx-ray
peaks positioned in difficult-to-fit multiplets. These peaks should generally be disregarded for
the fine-tune adjustments. A few well separated and intense peaks are better to use for the adjust-
ment than many poorly-fitted peaks. Using this reasoning, on the Report tab of the container
wizard’'s Analysis tab, set the number of peak count rates/nuclide shown on the plot to a number
between 5 and 10 as shown in Fig. 65. Make certain that the reference gamma rays are not elimi-
nated from display in the process of selecting the highest quality peaks for adjusting.

CAUTION Be careful with your adjustments. Do not increase or decrease the density of the
sample to more than twice the average density of the sample. Keep in mind that
the effective container thickness will always be greater than the measured thick-
ness as most gamma rays go through the container wall at an angle. However do
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not increase the thickness by more that 50% of the actual thickness. Usually, the

matrix adjustment is the first adjustment to be made and container thicknessisthe
last fine-tune adjustment.

@ Isotopic P N = ey
E3 - PuO2 Bufd0006-DSPE-044 E'@ Adjustments
Plot T Resultz ] Container. cm
026 j‘ J
POl Matriz density: gieoc
300 :
i Ab-241 IT Y| El
fl\j NP-237  # =l
FLU-240 : Pu weight fraction:
205 L Fl-229 : & 0.89 ﬂ J
. FL-241 :
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Restore

Save
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- ﬂ Continue
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Figure 64. Fine-Tune Adjustment for a Plutonium Spectrum.

Isotopic Interactive Plot

Mo of Most Intense Peaks per Mudide to Plot 5 (enter 0 to show all peaks in the plot)

Figure 65. Fine-Tune Adjustment for a Plutonium Spectrum.

7.4.2. Hints for Setting Up the Analysis Library

Developing alibrary is acontinuous process. Typically, the more analyses you perform on a

particular type of sample or at a particular site, the more you will modify the library. Thereare a
number of considerations to understand before you start.

1) Determine from the facility which daughter nuclides to report.
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2)

3)

4)

5)

6)

7)

Gamma rays from the daughters that are not reported should be included as parent gamma
raysin thelibrary if they appear to exhibit the half-life of the parent. That is, the activities of
the daughters are in secular equilibrium.

The reported activity for anuclide is based on the activity from the first gammaray listed in
the library. This reference gamma ray peak should be well resolved from neighboring gamma
ray peaks.

Select an intense, high-energy gammaray for reference. It may not have to be the most
intense high energy gammaray, if that specific oneisin an interference for example, but
remember that high-energy gamma rays characterize nonhomogeneous matrices better than
low-energy gamma rays because of the greater penetration.

Minimize the primary library to nuclides known to be present in the facility, but be alert to
unexpected nuclide gamma-ray activity.

Investigate unidentified peaks for unexpected nuclides. To minimize the unidentified peak
list record every gammaray ever seen by each nuclide, but do not include gammaraysin the
library that have never been seen before in the spectrum as this will introduce clutter. Thus,
the library development will be somewhat continuous.

It isimportant to be sure that the energy calibration is accurate. If the GREET)
computed energy of the peak is outside the library tolerance, a nuclide Eneray
could inadvertently be classified as unidentified. Asageneral rule of Channel. 6510.05
thumb, check the energy of a high-energy gammaray such as “K. If = 1?EE4't5DDD i
the energy of the peak is approximately 1.0 keV high or low, then %bi
energy recalibration may be necessary. The Auto-Energy Calibra- 15 Energies
tion feature works well if the library is ssmple and there are not many Delete Energy
low-energy x-rays and gammaraysinit. If the normal sample library Recall.. | Save.. |
gives spurious results when the Auto Calibrate feature is used, then Fit
prepare an additional simple library containing only 5 or 10 gamma ; ;Egrfl
rays spaced throughout the energy range; these should be gammarays ¥ Mo FwHM Cal
that are likely to be in any spectrum. Select that library before using
the Auto Calibrate feature if the sample library will not work. Alter- \ [ fveCiben |
nately, calibrate using manual calibration with afew well established Figure 66. No
peaks. FWHM
Calibration.

CAUTION  When adjusting the energy calibration using the auto-
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been carefully established. Be sure to mark the No FWHM Cal checkbox as
shown in Fig. 66.
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7.4.3. Hints for Uranium Analysis

Frequently the weight percent (wt%) of *°U for a waste item is known with high accuracy. This
information can be used to obtain more accurate uranium results by normalizing the activity to
either the 28U or U results. For example, if it is known that the wt% of #°U is 5.0% and the
analysis results report 5.0 grams of U, the #°U analysis can be forced to 95.0 grams. In situa-
tions where item densities are high and samples exhibit a high degree of nonhomogeneity, such
asabarrel or box of metal parts, the user should select the ?*U analyses on which to normalize,
because it islikely that the 22U analysis obtained from referencing on higher-energy gammarays
will be better than the °U analysis because the gamma rays from the **U isotope are more
highly attenuated.

Normally, the U isotope is more accurately determined. However, if the matrix has high
density it may be better to use the ?*U isotope to adjust the *°U activity.

Figure 67 shows an example Measurement Data Sheet.

Measurement Data Sheet

Date:

Analyst(s):

Room 1D Grid Location:

Measured Item description

Measured Item 1D

Configuration:
Paoint

Cylinder

Box

Container thickness:

Collimator Standoff:

Container dimensions:

Comments:

Data File Name;

Figure 67. Example Measurement Data Sheet.
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[Intentionally blank]
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8. MENU COMMANDS

This chapter describes all of the ISOTOPIC Operator menu commands and their associated
dialogs. Asis customary for Windows menus, the shortcut key(s) (if any) are shown to the right
of the menu function they duplicate. Also, the underlined letter in the menu item indicates a key
that can be used together with the <Alt> key for quick access in the menu. (So, for example, the
Recall... dialog under File can be reached by the following key sequence: <Alt + F>,

<Alt + R>.) Theellipsis(...) following a menu selection indicates that adialog is displayed to
complete the function. Finally, asmall arrow (“»”) following a menu selection means a submenu
with more selections will be shown. The menus are:

File
Recall configuration and file(s) / Recall File
Recall Scan Data Set...
Recall Reports...
Save As...
Compare...
Exit
About [ISOTOPIC...

Acquire
High Voltage...
MCB Properties...
Start Alt+1
Stop Alt+2
Clear Alt+3
Download Spectra
QA... >
M easure Background
Measure Sample
Status
Control Charts

Analyze
Configuration Settings...
Create Background File...
Configuration in Memory...

Services
Set Presets/Recalibrate Energy
Peak Info
Clear All ROIs
Recall ROI File...
Cadlculate Field of View...
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Display

Logarithmic Keypad /
Automatic Keypad *
Baseline Zoom

Zoom|In Keypad +
Zoom QOut Keypad -
Center Keypad 5
Eull View Alt + F7

Right-Mouse-Button Menu
Start
Stop
Clear
ZoomIn
Zoom Out
Undo Zoom In
Peak Info
Input Count Rate
Sum
MCB Properties...

8.1. File

The File menu contains the commands for saving spectrum
files; recalling configurations, reports, and spectra; and
comparing spectra, as shown in Fig. 68.

8.1.1. Recall configuration and file(s) / Recall File

This function allows you to recall a previously acquired
spectrum file (as distinguished from a scan data set in the
database) for subsequent analysis or reanalysis with the
Analyze/Configuration in Memory command (Sec-

Recall configuration and file(s)
Recall 5can Data Set. .,

Recall Reports. .,

Save A=,

Compare...

Exit
About Isotopic...

Figure 68. File Menu.

tion 8.3.4). It is especially useful when data have been acquired in adigiDART or other MCB in
“Field Mode,” without an attached computer. The command is labeled as Recall configuration
and file(s) in Container/Surface Mode, and Recall File in Soil Mode.

To load the database record (as distinguished from a standalone spectrum file) for a previous

measurement, use the Recall Scan Data Set... command.
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® Recall configuration and file(s) lets you associate previously acquired spectrawith an
analysis configuration. Together these two elements constitute a set of scan data which can
then be analyzed with the Configuration in memory... command.

® Recall Fileletsyou recall asingle spectrum file, at which point it isready for analysis.

Fig 69 s the Real Flesiaog for

Container/Surface Mode, with which you
choose an existing configuration to act as
atemplate of analysis parameters, then click
OK. The number of spectrato berecalled

208-lter drum

Creation Drate: B11/2007 2:08:00 P

for the analysisis based on the Number of Number of Detectorss |

Detector sin the configuration. A standard

file-open dialog opens as many times as ok | Cancel |
needed for you to select the spectrum files

to be analyzed. Figure 69. Recall Template and Spectra

The only stepin Soil Mode isto select a
single spectrum with the file-open dialog.

When the file(s) has been recalled, select Configuration in Memory. The analysis creates a new
scan record in the database for the results, as well as the standard set of spectrum, analysis, and
report files.

CAUTION If therecalled spectrum file was acquired on a detector different from the onein
therecalled configuration, the configurationisaltered to includethe detector used
to acquire the spectrum file. If the configuration is to be reused for actual data
acquisitions, it must be re-edited to the correct detector. The crystal diameter
and length parameters have a major influence on thefinal results.

As an aternative, you might want to create a configuration specifically for this
procedure. The analysis parameters associated with the imported spectrum are
also loaded.

8.1.2. Recall Scan Data Set...

This function recalls the spectra— one for each MCB defined in the configuration — for a
previously collected measurement (scan data set). The spectrum windows open for each MCB,
and all the collection and analysis parameters are loaded. Use the droplist shown in Fig. 70 to
select a scan from the database. The scan type, date, and number of detectors are shown in the
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dialog. These cannot be changed. After recalling, the data can be reanalyzed with new settings
and re-saved in the database using the Configuration in Memory command (Section 8.3.4).

8.1.3. Recall Reports...

Thisfunction (Fig. 71) allows you to select a scan data set and generate a corresponding Crystal
Report, if acustom Crystal Reports template was specified in the Supervisor program with the
Settings/Crystal Reports... command. For detailed information on this feature and the resulting
reports, see Chapter 6.

Recall Scan Data Set g| Recall Crystal Reports E|
Scan Type: Container/Surface Mode Scan Type: Container/Surface Mode
Creation D ate: BALS2007 1:46:37 Ph Creation D ate: B/29/2007 4:471:02 P
Mumber of Detectors: 1 Mumber of Detectors: 2
(]9 | Cancel | (]9 [ ! Cancel |
Figure 70. Recall Scan Data Set. Figure71. Open a Crystal Reports Window.
8.1.4. Save As...

This command opens a standard file-save dialog that allows you to save the current spectrum to
disk. Enter any valid filename in the File name field and click on Save. If that file already exists,
amessage box will ask if you wish to overwrite the existing file or cancel the operation. After
the disk file has been saved, its filename will be displayed on the spectrum window title bar.

This command saves only the active spectrum. If the configuration has more than one detector,
each detector must be saved individually (click in each window, then save). The scan data set
(which includes al the spectrafor a scan) is automatically saved with each scan. For hardware
that support multiple spectra (such as ZDT mode in the DSPEC Pro), all spectra are automati-
cally saved in thefile.
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8.1.5. Compare...

This function displays a spectrum from +-* Buffer - pad 1 m1.An1 -- bkgarea-a.Spe
disk along with the active spectrum so
the two can be visually compared. When
Compare... is selected, a standard file-
recall dialog box opens. Once the desired
spectrum file is selected, the active spec-
trum window shows both spectra, asillus-
trated in Fig. 72. The comparison spec-
trum’s ROI s (if any were saved with the
file) are not marked.

The spectrain thisillustration are dis-

played in Fill All mode, in which al of
the area under the peaksisfilled with a
color different from the background (see the Supervisor Manual for details).

Figure 72. Comparing Two Spectra.

For units that support zero-dead-time (ZDT) mode, both spectra (live-time-corrected [LTC]

or uncertainty [ERR] and ZDT) are compared. Normal refersto LTC or ERR; Corrected refers
to ZDT. Use <F3> to switch between Normal and Corrected for both spectra, that is, to show
Normal/Normal or Corrected/Corrected. To switch only the compare between Normal and
Corrected, use <Shift + F3>, that is, to show Normal/Corrected use <Shift + F3>,

The Compare spectrum is offset from the starting spectrum and can be moved up and down
incrementally with the <Shift + 1> and <Shift + | > accelerators. In addition, the vertical scale
of both spectra can be simultaneously changed with <t>and <!>,

Press <Esc> to |leave Compare mode.

8.1.6. Exit

This exits ISOTOPIC and returns to Windows. If the buffer contains a spectrum that has not
been saved, awarning message is displayed. All MCBs continue to acquire data until the presets
are met.

8.1.7. About ISOTOPIC...

Figure 73 shows the About dialog for ISOTOPIC. It provides software version information that
will be useful should you need customer support. Click the Visit ORTEC Online button to
browse the ORTEC website, which includes application notes, technical papers, information on
training courses, product information, and access to our Global Service Center.
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Isotopic Operator -- Analysis for Windows S

|sotopic Operator Model ISOFLUS-EW
Wergion 4, 3,0, 0
UMCEBI Kemel Yerzsion B.04  Connections-32 Wersion 8.04

lsatopic Operator provides advanced Multi-Channel Analyzer

capabilities and supports DSPECE, ADCAM® series and Visrk
SPECTRUM MASTER® hardware. DSPEC, ADCAM and @ ORTEC
SPECTRUM MASTER are trademarks af Advanced Measurement HTEC [Nyl irre
Technology, Inc..

Thiz product is licensed to:

Copyright © 2014 Advanced Meazurement Technology, Inc. Al Rights Resered.

Figure 73. About ISOTOPIC.

8.2. Acquire

The Acquire menu is shown in Fig. 74. Access to the various Acquire

functions depends on whether the active spectrum window is High Voltage..

for an MCB or abuffer. HCE Froperties. .
Start Alt+1
Stop alt+2

NOTE In some cases, acommand may be disabled because it

Clear Alt+3
isnot valid for the current MCB (whileit may be valid )
for another MCB in the system, or for this unit under oi ,
different conditions). Figure 74. Acquire
) Menu.
8.2.1. High Voltage...
This function displays the high vol
tage properties page for the active High Valtage |
Detector, as shown in Fig. 75. You
can view this dialog even if the MCB [ MEED L
Properties have not been enabled in of Actual e F““‘d”“’”—
the Supervisor program. The details |ORTEC =

of the dialog depend on the MCB type.
For an example, see the discussion

for the digiDART High Voltage tab ‘ Off ‘ Overload
on page 94.

Sodium lodide Detectar [

Cloze |

Figure 75. The High Voltage Properties.
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8.2.2. MCB Properties...

CONNECTIONS applications use a uniform dialog for data acquisition setup, accessed with the
Acquire/M CB Properties... command. The property pages for the digiDART are described
here. To see the Properties dialog for other CONNECTIONS MCBs, refer their respective hardware
manuals.®

Depending on the currently selected MCB, the Properties dialog displays several tabs of hard-
ware controls that may include ADC setup parameters, acquisition presets, high-voltage controls,
amplifier gain adjustments, gain and zero stabilizers, pole-zero and other shaping controls, the
InSight™ Virtual Oscilloscope,® digital noise-suppression filters, and radionuclide detection
reports. In addition, some M CBs monitor conditions such as detector temperature, external input
status, al pha chamber pressure, charge remaining on batteries, and the number of spectra collec-
ted in remote mode, which are reported on a Status tab. Simply move from tab to tab and set
your hardware parameters, then click Close. Note that as you enter charactersin the data entry
fields, the characters will be underlined until you move to another field or until 5 seconds have
lapsed since a character was last entered. During the time the entry is underlined, no other pro-
gram or computer on the network can modify this value.

If the MCB islocked (see the Supervisor Manual), you must know the password before you can
modify its MCB properties. To view alocked MCB’s properties in read-only mode, click Cancel
when the Unlock Password dialog opens.

8.2.2.1. digiDART

Amplifier

Figure 76 shows the Amplifier tab. This tab contains the controls for Gain, Baseline Restor e,
Preamp-lifier Type, Input Polarity, and optimization. The Start Auto (optimize) button
should be clicked only after all of the controls on the tabs have been set.

NOTE The changes you make on thistab take place immediately. There is no cancel or undo
for thisdialog.

Gain — Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine
gain with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting

°For setup of pre-2005 MCBs, ORTEC can supply an electronic copy of the ORTEC MCB Connections-32
Hardware Property Dialogs Manual (P/N 931001).

®Gain and zero stabilization, setting the rise time in ORTEC digital MCBs, and the InSight virtual oscilloscope
are discussed in the Supervisor Manual.
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effective gain is shown at the top of Properties
the Gain section. The two ?OﬂthlS Field Data | &bout I Status I Prezets I MDA Preset I MNuclide Feport
used together cover the entire range amplier | ampifier2 | ADC | Stabiizer | HighVoltage

of amplification from 0.45 to 100.

— @ain: 1.87 — Bazeline Restore — Optimize
] 045 1.00 I.-“-‘-.utD j Start Auto I
Input Polarity — These buttons : Stop futo |

— Preamplifier Type

select the preamplifier input signal
polarity for the signal from the detec-

I Fesistar Feedl:uau:lej — Input Palarity——

tor. Normally, GEM (p-type) detec- LS ON §
tors have a positive signal and GM X

(n-type) have a negative signal.

Baseline Restore— Thisisused to Close |

return the baseline of the pulsesto

the true zero between incoming pulses.
This improves the resolution by
removing low frequency noise from dc shifts or mains power ac pickup. The baseline settings
control the time constant of the circuit that returns the baseline to zero. There are three fixed
choices (Auto,’” Fast, and Slow). The fast setting is used for high count rates, the slow for low
count rates. Auto adjusts the time constant as appropriate for the input count rate. The settings
(Auto, Fast, or Slow) are saved in the digiDART even when the power is off. The time constant
can be manually set on the InSight display (see the Supervisor Manual).

Figure 76. ThedigiDART Amplifier Tab.

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the Marks discussion in the Supervisor Manual). In the automatic mode, the current
value is shown on the InSight sidebar. For a low-count-rate system, the value will remain at
about 90.

Preamplifier Type— Choose Transistor Reset or Resistive Feedback preamplifier operation.
Y our choice will depend on the preamplifier supplied with the germanium detector being used.
he choice will depend on the preamplifier supplied with the germanium detector being used.

'U.S. Patent 5,912,825.

90



796090N / 0714 8. MENU COMMANDS

Optimize
The digiDART is equipped with both automatic pole-zero logic® and automatic flattop logic.’

The Start Auto (optimize) button uses these features to automatically choose the best pole zero
and flattop tilt settings. Pole zero is not performed for Transistor Reset preamplifiers.

Aswith any system, the digiDART should be optimized any time the detector is replaced or if
the flattop width is changed. For optimization to take place, the digiDART must be processing
pulses. The detector should be connected in its final configuration before optimizing is started.
Position a radioactive source near the detector so the count rate causes a dead time of ~5% (typi-
cally, thiswill be at a count rate of 1000-5000 cps). Dead time is displayed on the digiDART
front panel and the ISOTOPIC Status Sidebar during data acquisition.

Select either the Resistive Feedback or Transistor Reset option and click Start Auto. The opti-
mize command is sent to the digiDART at thistime and, if the digiDART is able to start the
operation, a series of short beeps sounds to indicate that optimization is in progress. When opti-
mizing is complete, the beeping stops.

During optimization, pole zeroes are performed for severa rise-time values and the digiDART is
cycled through all the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the digiDART, the optimize function does
not need to be repeated for each possible rise time. If the source count rate is sufficient, optimi-
zation should take 3-5 minutes.

The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.
Note, however, that if the settings were close to proper adjustment before starting optimization,
the pul se shape might not change enough to be seen. The most visible effect of incorrect settings
is high- or low-side peak tailing or poor resolution. For small changes in the settings, the change
in the shape of the spectrum peaks might be too small to see.

Amplifier 2

Figure 77 shows the Amplifier 2 tab, which accesses the advanced digiDART shaping controls
including the InSight Virtual Oscilloscope mode, which is discussed in the Supervisor Manual.

The many choices of Rise Time alow a precise control in the tradeoff between resolution and
throughput. The value of the rise time parameter in the digiDART is roughly equivalent to twice

8Patent number 5,872,363.

SPatent number 5,821,533.
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the integration time set on a conven Properties
t|_0nal anal 09 _Sp_eCtrOSCOpy amp“- Field O ata I About | Status I Presets I kD& Prezet I MNuclide Report
fier. Thus, adigiDART value of Amplfier  Ampliier2 | aDC | Stabiizsr | HighVohage

12 puscorrespondsto 6 usin a

conventional amplifier. Starting with Rise Time ~Flatiop

I ' i : i |u.an -
the nominal value of 12 pus, increase [ [1200 = | | Widh :I
the rise time for better resolution for it [-0.03906 =
expected lower count rates, or when o Zer

unusually high count rates are
anticipated, reduce the rise time for
higher throughput with somewhat
worse resolution. Increasing the rise
time to alarge value can increase Close |
(worsen) the resolution due to the
increase in the signal noise included
in the peak signal.

InSight : :
[ Start | Stop | [2084 =

Figure77. ThedigiDART Amplifier 2 Tab.

Use the up/down arrows to adjust the Rise Time within the range of 0.2 to 23.0. After all the
controls have been adjusted, return to the Amplifier tab and click Start Auto. The most recent
settings are saved in the digiDART firmware even when the power is turned off.

For the more advanced user, the InSight mode gives a direct view of all the parameters and the
controls to adjust them interactively while collecting live data. To access the InSight mode, go to
the InSight section on the Amplifier 2 tab and click Start.

The Rise Time valueisfor both the rise and fall times; thus, changing the rise time has the effect
of spreading or narrowing the quasi-trapezoid symmetrically.

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 us). The Tilt adjustment varies the “flatness” of this section dlightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes down-
ward; choosing a negative value gives an upward slope. Alternatively, the optimize feature on
the Amplifier tab can set the tilt value automatically. This automatic value is normally the best
for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/resol ution tradeoffs. The optimize feature also automatically adjusts the
pole-zero setting.

The dead time per pulseis (3 x Rise Time) + (2 x Flattop Width).
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In the Pole Zer o section, the Start button performs a pole zero at the specified rise time and
other shaping values. Unlike the optimize feature, it performs a pole zero for only the onerise
time. The pole-zero Stop button aborts the pole zero, and is normally not used.

When the settings are correct, Close the Properties dialog and prepare to acquire data.

Once data acquisition is underway, the advanced user might wish to return to M CB Properties...
and click the Insight section Start button to adjust the shaping parameters interactively with a
“live” waveform showing the actual pulse shape, or just to verify that all iswell.

ADC

Thistab (Fig. 78) contains the Gate, ZDT Mode, Conversion Gain, Lower Level Discrimi-
nator, and Upper Level Discriminator controls. In addition, the current real time, live time, and
count rate are monitored at the bottom of the dialog.

Gate— This control allows you to Properties
SeIeCt alqglc gatlng fun?tlor_-]' With Field D'ata I About I Statuz | Presets | MO8 Prezet I Muclide Report
this function Off, no gating is per- Amplfier | Amplfier2  ADC | Stabiizer | HighVolage
formed (that 1S, a” detector Sl'gnal.S Gate Converzion Gain  [pleEE i’
are processed); with the function in [on =]

Coincidence, agating input signal Lower Level Disc. [50 =
must be present at the proper time Upper Level Disc [16383 =

for the conversion of the event; in
Anticoincidence, the gating input
signal must not be present for the

. ) Real Time Live Time
conversion of the detector signal. LD o5 40 CourtRate [am1
The gating signal must occur prior
to and extend 500 nanoseconds be- Llose |
yond peak detect (peak maximum). Figure 78. The digiDART ADC Tab.

Conversion Gain

The Conversion Gain setsthe

maximum channel number in the spectrum. If set to 16384, the energy scale will be divided into
16384 channels. The conversion gain is entered in powers of 2 (e.g., 8192, 4096, 2048, ...). The
up/down arrow buttons step through the valid settings.

Upper- and Lower-Level Discriminators

In the digiDART the lower- and upper-level discriminators are under computer control. The
Lower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored. This
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level establishes alower-level cutoff by channel number for ADC conversions. Setting that level
above random noise increases useful throughput because the MCB is not unproductively
occupied processing noise pul ses.

The Upper Level Discriminator sets the level of the highest amplitude pulse that will be stored.
Thislevel establishes an upper-level cutoff by channel number for ADC conversions.

Stabilizer

The digiDART has both a gain stabilizer and a zero stabilizer. Gain and zero stabilization are
discussed in detail in Section 3.2.8.2. The Stabilizer tab (Fig. 79) shows the current values for
the stabilizers. The value in each Adjustment section shows how much adjustment is currently
applied. The Initialize buttons set the adjustment to 0. If the value approaches 90% or above, the
amplifier gain should be adjusted so the stabilizer can continue to function — when the adjust-
ment val ue reaches 100%, the stabilizer cannot make further correctionsin that direction. The
Center Channel and Width fields show the peak currently used for stabilization.

To enable the stabilizer, enter the Properties
Center Channel and Width values

) Field D'ata I About I Statuz I Presets | MDA Prezet | Muchde Report
manually or click the Suggest Amplfier | Ampliier2 | 4DC Stabilzer | High Valtage
Regl on bUttO.n.. SuggeSt Regl on T~ iGain Stabilization Enabled—— [~ Zero Stabilization Enablad——
reads the position of the marker and ot e T3 Conter Chon [

. . . erncer K enter ar.

inserts values into the fields. If the | I
marker isin an ROI, the limits of width: [T width |1

the ROI are used. If the marker Is Trgelere e |
not in an ROI, the center channel is adistment—————— Adiustment

the marker channel and the width ’7Initialize| 0% Lnitianzq 0%

Is 3 times the FWHM at this energy.

Now click the appropriate Enabled
checkbox to turn the stabilizer on. Close |
Until changed in this dialog, the Figure 79. The digiDART Stabilizer Tab,

stabilizer will stay active even if the

power is turned off. When the stabi-

lizer is enabled, the Center Channel and Width cannot be changed.

High Voltage

Figure 80 shows the High Voltage tab, which allows you to turn the high voltage on or off, set
and monitor the voltage, and choose the ShutDown mode.

94



796090N / 0714

8. MENU COMMANDS

Enter the detector high voltage in
the Target field, click On, and
monitor the voltage in the Actual
field. To turn the high voltage off,
click the Off button.

The high voltage is overridden by
the detector bias remote shutdown
signal from the detector; high volt-
age cannot be enabled if the remote
shutdown or overload signals pre-
vent it. The Overload indicator
means there is a bad connection in
your system. The Shutdown indica-
tor means that either the detector is
warm or you have chosen the wrong
Shutdown mode.

Properties

Field ['ata ] About ] Statuz ] Frezets ] MDA Prezet ] Muclide Report ]

Ampliier | amplfier2 | ADC | Stabiizer  HighVoltage
f Target | -3500  “aols
0if Actual | -3520 Vol Shutdawn
ORTEC =]

On

Cloze

Figure80. ThedigiDART High Voltage Tab.

The shutdown can be ORTEC, TTL, or SMART. The ORTEC modeisused for all ORTEC
detectors except SMART-1°® detectors, which use the SMART setting. For other detectors,
check with the manufacturer. The TTL mode is used for most non-ORTEC detectors.

The high voltage in the digiDART is supplied by the SMART-1 module or in a separate DIM.
The recommended HV for SMART-1 is displayed on the dialog. For other detectors, see the
detector manual or data sheet for the correct voltage. The polarity is determined by the DIM or

SMART-1 module.

Field Data

Thistab (see Fig. 81) isused to
view the spectrain the digiDART
collected in field mode, that is
without a computer attached. The
digiDART isawaysin field mode
when the computer is disconnected.
The spectrum can then be viewed
asthe “active” spectrumin the
digiDART. The active spectrum is
the spectrum where the new data
are collected. The current active
spectrum is|ost.

Properties

Ampliier | amplier2 | ADC | Stabiizer | HighVoltage |
Field D ata ].-'-‘-.I:n:uut ] Status] F'resets] MDA Prezet ] Muclide Report ]

bowe Spechra

Z —
Move

9 Stored Spectra 123657

Cloze |

Figure8l. ThedigiDART Field Data Tab.
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The lower left of the tab shows the total number of spectra (not counting the active spectrum)
stored in the digiDART memory. The spectrum ID of the active spectrum is shown in the lower
right. The stored spectra cannot be viewed or stored in the computer until they are moved to the
active spectrum position.

To move a spectrum from the stored memory to the active memory, enter the spectrum number
and click Move. Use the up and down arrow buttons to scroll through the list of spectra. The
label on the lower right does not update until a spectrum is moved. The numbers are the same as
the numbers on the digiDART display. This only moves the spectrum to active memory. To save
the spectrum on the computer disk, use the File/Save commands.

The Acquire/Download Spectra can also be used to download all the stored spectra and save on
disk automatically. They can then be viewed in the Buffer.

About
Thistab (Flg 82) dISpl ays hard- Properties
ware and firmware mformatlo'n' Ampliier | amplier2 | ADC | Stabiizer | HighVoltage
about the Currently selected dlgl' Field Data  About | Statuz I Fresets I MDA Prezet I Muclide Report
DART aswell asthe data Acqui- digDART sin 241
gition Start Time and Sample
description. Note that creating an
entry in the Samplefield is the SEE'T:'E —
_ -
only way to add a sample descrip- ICaibrton sousce 1714 L
tion to a spectrumfile created in l";‘ﬁ”:;'j? 5“"’; T'":IE — = ”‘Zﬁ?t
. . b Lezdal, Januar L B3 e

Supervisor. The Access field o it o N

- Irmstare FeswiEon 2ral Mumber EquISItIDH ode
shows whether the MCB is cur- " DDARDD | P34 | BHE

rently locked with a password (see
the Supervisor Manual). Read/ Close |
Write indicates that the MCB is
unlocked; Read Only meansit
islocked.

Figure82. ThedigiDART About Tab.

Status

Figure 83 shows the Status tab. Twenty-one values are monitored at all times. Use the droplists
to select any six parameters to be displayed simultaneously on the Status tab (normally these
would be the six that are most important to you). The values you select can be changed at any
time, so you can view each of them as needed. Two types of values are presented: OK or ERR,
and numeric value. The state-of-health (SOH) are all OK or ERR. If the state is OK, the para-
meter stayed within the set limits during the spectrum acquisition. If the parameter varied from
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the nominal value by more than the allowed limit, the ERR is set until cleared by the program.
The numeric values are displayed in the units reported by the digiDART. Security, Detector
temperature, and Live detector temper atur e are available only for SMART-1 detectors. For
non-SMART-1 detectors, they display N/A.

The available parameters are:

Detector State of Health
Reads OK if all the SOH are within operating limits and ERR if any one is outside the limits.

DIM +24V State of Health
Reads OK if the +24 volt supply in the DIM has stayed within 200 mV of +24 V since the
last time the SOH was cleared.

DIM +12V State of Health Properties for: digiDART on middle ISO-CART
Reads OK if the +12 VOI_t S‘_Jpply Ampliier | amplier2 | ADC | Stabiizer | HighVoltage
inthe DIM has Stayed within Field Data I About  Status | Presets I kAt Preset I Muclide Report

200 mV of +12 V since the last
time the SOH was cleared.

Dietector State Of Health - |EFEFI - Security Yerification Ermor

[DIM +244 State Of Healh =] [ERR

DIM -12V State of Health [DIM +12 State Of Healh =] [ERR
Reads OK if the - 12 volt supply [DIM 12V State O Heath =] [ERR
in the DIM has stayed within
200 mV of -12V sincethe last
time the SOH was cleared. IDetectDr Temperature State I:Ifj |EHH

[DIM 24v State O Heath =] [ERR

DIM -24V State of Health Close |
Reads OK if the -24 volt supply
in the DIM has stayed within
200 mV of -24 V since the last
time the SOH was cleared.

Figure83. ThedigiDART Status Tab.

Temperature State of Health
Reads OK if the detector temperature has stayed below the high temperature limit set in the
detector since the last time the SOH was cleared. Thisis available only for SMART-1
detectors.

High Voltage State of Health

Reads OK if the HV supply in the DIM has stayed within 200 V of specified bias voltage
since the last time the SOH was cleared.
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Shutdown State of Health
Reads OK if the detector shutdown has not activated since the last time the SOH was cleared.

Preamplifier overload State of Health
Reads OK if the preamplifier overload has not activated since the last time the SOH was
cleared.

Security State of Health
Reads OK if the security test was passed at the end of the last spectrum acquisition. Thisis
available only for SMART-1 detectors.

Power State of Health
Reads OK if the power to the DIM was constant during the last spectrum acquisition.

+24 volts
The current value of the +24 volt supply in the DIM as delivered to the detector.

+12 volts
The current value of the +12 volt supply in the DIM as delivered to the detector.

-12 volts
The current value of the -12 volt supply in the DIM as delivered to the detector.

-24 volts
The current value of the -24 volt supply in the DIM as delivered to the detector.

High Voltage
The current value of the high voltage bias supply in the DIM as delivered to the detector.

Detector temperature
The detector temperature at the time the current spectrum acquisition stopped. Thisis
available only for SMART-1 detectors.

Live detector temperature
The detector temperature at the current time. Thisis available only for SMART-1 detectors.
Thisinformation is helpful to determine if the detector is cold enough to operate The normal
operation temperature should be 88-100 K. Do not ship the detector when the temperature is
below 296 K.

Battery voltage
The current voltage of the internal battery.
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Battery % full
The estimated amount of power remaining in the battery.

Battery timeremaining
The estimated time remaining when operating the digiDART on the internal battery.

Presets
Figure 84 shows the Presets tab. MDA presets are shown on a separate tab.

The presets can only be set on an Properties for: digiDART on middle I1SO-CART

MCB that is not acquiring data Ampliier | Amplfier2 | ADC | Stabiizer | HighVolage
(duri ng aCC{UISltI on the pr%et field Field Data I About | Statuz  Presets I MDA Preset I Muclide Repart
backgrounds are gray indicating | _Uncetaine

that they areinactive). Any or all | Fiesl Time oot
of the presets can be used at one oo |LiveTine e

time. To disable a preset, enter a Stait Chan: [3012
value of zero. If all of the presets [ ROl Peak widke [55
are disabled, data acquisition will [ ROleg

continue until manually stopped. = Deation Suggest Region |
When more than one preset is

enabled (set to a non-zero value), [
the first condition met during the Figure 84. ThedigiDART Presets Tab.

acquisition causes the MCB to

stop. This can be useful when samples of widely varying activity are analyzed and the general
activity is not known before counting. For example, the Live Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the
least activity. But if the sample contains alarge amount of this or another nuclide, the dead time
could be high, resulting in along counting time for the sample. If both the ROl Peak preset and
the Live Time preset are set, the low-level samples will be counted to the desired fixed live time
while the very active samples will be counted for the ROI peak count. In this circumstance, the
ROI Peak preset can be viewed as a*“safety valve.”

The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place when
the Properties dialog is closed.

Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These

values are stored internally with aresolution of 20 milliseconds (ms) since the MCB clock incre-
ments by 20 ms. Real time means elapsed time or clock time. Live time refers to the amount of

99



ISOTOPIC v4.3 (ISOPLUS-BW) Operator User’s Manual 796090N / 0714

time that the MCB is available to accept another pulse (i.e., is not busy), and is equal to the real
time minus the dead time (the time the MCB is not available).

Enter the ROI Peak count preset value in counts. With this preset condition, the MCB stops
counting when any ROI channel reaches this value unless there are no ROIs marked in the MCB,
in which case that MCB continues counting until the count is manually stopped.

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops count-
ing when the sum of all countsin all channels for this MCB marked with an ROI reachesthis
value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value entered. Enter the Preset in % value as percent uncertainty
at 1 sigma of the net peak area. The range isfrom 99% to 0.1% in 0.1% steps. The peak isthe
region selected here. The region must be at least 7 channels wide with 3 channels of background
on each side of the peak. Note that ISOTOPIC calculates this preset once per 40 seconds. There-
fore, the software will continue data acquisition up to 40 seconds after the preset has been
reached, and the uncertainty achieved for a high count-rate sample may be lower than the preset
value.

Use the Start Channel and Width fields to enter the channel limits directly, or click Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty calcu-
lation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FAVHM bel ow
the marker channel and the width is 3 times the FWHM.

The net peak area and statistical uncertainty are calculated in the same manner as for Calculate/
Peak Info (see Section 8.4.2, 8.6.6).

Marking the Over flow checkbox terminates acquisition when datain any channel exceeds 2*'- 1
(over 2 x 10°) counts.
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MDA Preset
The MDA prest (i ) can mon
tor up to 20 nuclides at one time, and B B - _
StOpS data collection when the values .f'l'-.mpllfler ] Amplifier 2 ] ADC ] Stabilizer ] ngh Yaltage ]

.. .. Field Drata ] About ] Statuz ] Prezetz: MDA Presst l MHuclde Report ]
of the minimum detectable activity
(MDA) for all of the user-specified MDi Freset & Hucl Energy _Add New |
MDA nuclides reach the needed 133 j SESE Aggiigﬁ 1?%3 j 33 Update
value. Presets are expressed in Bq, Delets
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The MDA presets are implemented

in the MCB (i.e., the entries you Figure85. ThedigiDART MDA Preset Tab.

make on this screen are saved in the

MCB memory), and have no direct link to MDA methods selected in the analysis options for
applications such as GammaVision, ScintiVision™, etc. The MDA preset calculation uses the
following formula:

a+y b+cxCounts
Live time x (CorrectionFactor)

MDA =

where:
a, b, and c are determined by the MDA criteria you choose.

Countsisthe gross countsin an ROI that is 2.5xFWHM around the target peak energy.
Livetimeisevaluated in 40 second intervals for the MDA presets.

CorrectionFactor isthe product of the calibration efficiency at the specified peak energy and
the peak’s branching ratio (yield) aslisted in the working (active) library.

To add an MDA preset, enter the preset value in the MDA or Correction field; select the
Nuclide and Ener gy; enter the desired values for coefficients a, b, and c; then click Add New.

To edit an existing preset, click to highlight it in the table. Thiswill load its Nuclide, Ener gy,
and coefficientsin the lower sections of the dialog. Change as needed, then click Update.

101



ISOTOPIC v4.3 (ISOPLUS-BW) Operator User’s Manual 796090N / 0714

To remove a preset, click to high-light it in the table, then click Delete.

IMPORTANT These MDA presets are not dynamically calculated. Each time you add an
MDA preset to thistable, its CorrectionFactor valueis calculated and stored
in the MCB’s memory. If you then load a different library, change the
efficiency calibration, or change the system geometry, the spectroscopy
application will not update the existing CorrectionFactors, and your MDA
presets may no longer be applicable.

Nuclide Report

The Nuclide Report (Fig. 86) displays the activity of up to nine user-selected peaks. Once the
report is set up, the Nuclide Report can be viewed at any time on the digiDART display when it
IS not connected to a computer. The peak area calculations in the hardware are the same as the
calculations done here, so the Nuclide Report display is the same as the Peak Info display on the
selected peak in the spectra stored in the computer. The calculated value is computed by
multiplying the net peak count rate by a user-defined constant. If the constant includes the
efficiency and yield, the displayed value will be activity. The nuclide label and the activity units
are entered by the user.

The report has this format:
Nuclide keVv pCi/m2 +%
CO-60 1332.5 121 10.2
CO-60 1173.2 10.9 12.3
CO-57 1221 18 86.2

See the Supervisor Manual for the calculations.

Add New

Y ou can add Nuclide Peaks to the report manually or by selecting the peaks from the current
working library. The spectrum must be energy calibrated to use the library method.

® Defining Peaks Manually — To manually define peaks, enter the Nuclide name, ROI
L ow (start) and High (end) channels, multiplicative Factor and Unitsin the Report
section; then click Add New. All nuclides in the table use the same units, so that value
need only be entered once.
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|
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Marker. B3 = 12323 ke 1.762 Cnts
Figure 86. Nuclide Report Setup Tab.

® Selecting Peaks from the Working Library — To define report peaks using the library,
select the Nuclide and gamma-ray Ener gy in the Library section. This defines which
gammaray to use. Now, in the Report section, click the Select from Lib button. Enter the
Factor and Units, then click Add New to add this nuclide to the list. The ROI for this
peak will be marked in the MCB’ s spectrum window, centered on the peak energy and
3 times the width of the calibrated FWHM.

Edit

To change any of the current nuclides, select the nuclide in the list (use the scroll barsif needed).
Thiswill show the current settings for this nuclide. Make any changes needed. Any or all of the
entries can be changed. When finished with the changes, click Update.

Delete
® To remove an entry, select the entry and click Delete.

® \When the properties dialog is closed, all the values are written to the digiDART and will
be used when the Nuclide Report is displayed on the digiDART display.
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8.2.3. Start

Thisinitiates data collection in the active MCB. Any warnings arising from problems detected at
the hardware level will appear in a message box or on the Supplemental Information Line at the
bottom of the display. The MCB can also be started with the <Alt + 1> shortcut, the Start
Acquisition button on the toolbar, or the Start command on the right-mouse-button menu. If the
MCB is already started or if a buffer isthe active spectrum, this entry is gray.

8.2.4. Stop

Stop terminates data collection in the active MCB. If the MCB is not collecting data or the
active spectrum is a buffer, the entry is gray (inactive). The MCB can also be stopped with the
shortcut <Alt + 2>, the Stop Acquisition button on the toolbar, and the Stop command on the
right-mouse-button menu.

8.2.5. Clear

Clear erases the spectral data and the descriptors (e.g., real time, live time, start time) for the
active spectrum. The presets are not altered. (This function may not operate on some types of
MCBs when they are collecting data.) The data can also be cleared with <Alt+ 3>, the Clear
Spectrum button on the toolbar, or the Clear command on the right-mouse-button menu.

8.2.6. QA
Thisisexplained in Chapter 9, “Quality Assurance.”

8.3. Analyze
Figure 87 shows the Analyze menu, which contains the com Analyze
mands for analysis setup, the peak background correction Corfiguration Settings ...
(PBC)’ and data reanal ysis. reate Background File, ..
The mode of operation for the Operator program — Container/ Configuration in Memory...
Surface (Isotopic) or Soil (EML 1-meter method) — determines Figure87. Analyze Menu.

which Configuration Settings... dialog is displayed. The details

of the setup depend on the mode, which can only be selected in the Supervisor program. The
Container/Surface Mode, with the Point Sour ce configuration and Surface/Disk container
shape, is used for spills or other small floor areas where the Soil Mode is not appropriate.

8.3.1. Container/Surface Mode: Configuration Settings...

This opens the Configuration Wizard for Container/Surface Mode. (To create a Soil Mode
configuration, see Section 8.3.2.)
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NOTE The Configuration Wizard is afeature of ISOTOPIC v4.x that combines the former
Analysis Options, Operator Container Parameters, and Collimator dialogs. Theresult is
adata acquisition and analysis configuration which is stored in the ISOTOPIC data-
base. Sample description (.SDF) files are now used only in QA (see Section 9in the
Supervisor Manual).

A configuration is similar to an .SDF filein that it directs data acquisition, analysis, and reporting
for container measurements. However, it also contains information about container type, detector
geometry, and uranium/plutonium enrichment.

The configurations settings are automatically saved in the database when you click Finish on the
last page of the wizard. If you cancel out of the wizard, the changes are not stored.

8.3.1.1. Configuration Page
Figure 88 shows the first page of the Configuration Wizard.

Isotopic Settings - Configuration

" Edit = Mew

Configurations Configuration name

B-25 Box ~| Site 123 - B-25

Start from existing configuration

B-25 Box. -

Cancel | Mext =

Figure 88. Configuration Page.
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Y ou can use the existing configurations asis or Edit them at any time to suit your measurement
configuration. Y ou can also create as many New configurations as desired. The Start from
existing configur ation feature allows you to use an existing active configuration as a template
for your new configuration.

Select an existing configuration or mark the New radio button and enter anew Configuration
name. If you wish, choose an existing configuration as atemplate. All of the settings from the
existing configuration will be copied to the new configuration. Modify them as needed.

Click Next.

8.3.1.2. Container Page

Use the Container page (Fig. 89) to characterize the item to be counted.

Isotopic Settings - Container

T Lid Thickness

=X Container Wall Thickness

) e )
Container Shape:  [gox ﬂ Length Units Weight Units
{+ cm " in (s kg b
Inner Container T Outer Container [Filter T Matris
Material: _ bl DED'H‘H 121.9200 cm Wall Thickness: 0,2540 cm
Density: |7.6 ngE HEight: 121.9200 om Lid Thickness: 0. 5080 om

Length: {153.0400 cm

Cancel | < Back | Mext = |

Figure 89. Inner Container Tab, Container Page.
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CONTAINER SETUP SUGGESTIONS

Model the activity rather than the container. Note that usually, but not always, the activity
takes the shape of the inner container. The following shapes are available from the
Container shape droplist:

— Cylinder — For drums or filled pipes, thick disks.
— Box — For HEPA filters or other rectangular-shaped or square-shaped objects.

— Lined cylinders— For contaminated piping.

— Point-sourcein a container — For points sources in a cylinder or heavily shielded
hot sources where the activity has a small volume and there are three containers (e.g.,
lead, steel, and concrete) used to reduce the shielding.

— Disk or spill — For thin, circular-shaped activity, point sources, floor spills of a
relatively small diameter. Large areas of contaminated ground (diameter >10 m) are
best analyzed in the Soil Mode (see Section 8.3.2).

— Bottle— For 1-liter bottles or other small cylinders placed on endcap.

Determine the container thickness. For nested containers, if several have the same material
and density, you can sum the thicknesses and enter the result as the thickness of asingle
container.

Estimate the density of the matrix for the waste stream. The matrix density isamajor con-
tributor to the item attenuation correction. If possible, each item of the waste stream
should be weighed to improve the matrix density determination. The weight can only be
entered in the Operator program.

Select the units of measure for L ength and Weight to be used in the Container report in
Operator. ISOTOPIC can use both SI (metric) units and U.S. customary (inches/pounds)
units. It allows you to mix and match units according to the preference of your facility.
Regardless of the units selected, all densities arein g/cc.

NOTE The units of measure selected here also affect the units available in the Operator
program, e.g., the Scan Control Area on the main Operator screen. These units
can be changed in the Operator program if the Allow M odification of Config-
uration Parameter s checkbox is marked in Operator Permissions in the Super-
Visor program.
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Inner Container

On the Inner Container tab (Fig. 89), choose a M aterial from the droplist. The entries on this list
are taken from the attenuation database, which contains most common materials. New materials
can be added in the Supervisor program.

If the object to be counted is not in a container (e.g., amilling machine), select None for the
inner container M aterial.

If the object to be counted is not in a container (e.g., amilling machine), select None for the
Inner container M aterial.

Isotopic Settings - Container

Depth
# 1 Lid Thickness
Height
%"“‘} Container Wall Thickness
Container Shape:  [gox ﬂ Length Units Weight Units
{+ cm " in + kg b
Inner Container T Outer Container/Filter T Matrix

Outer Container; [v

Material; _. wall Thickness: 0.3 cm
Density: |2 702 gfcc Lid Thickness: [; 3 om

Cancel | < Back | Mext = |

Figure 90. Outer Container Tab, Container Page.

The Density isread from the database. If you know that the actual density differs from the value
In the database, enter the known value here. It will be saved for this Container Type only. Enter
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the container dimensions according to the definitionsin the figure at the top of the dialog. Some
shapes do not use al of the available dimensions on the dialog; the unused dimensions are gray.

Outer Container/Filter Page

Click the Outer Container/Filter tab (Fig. 90). This allows you to characterize the outer container
or afilter or absorber inserted between the detector and the container. The M aterial list here
contains the same entries as the list on the Inner Container tab. The dimensions are cal cul ated
from the inner container dimensions. For containers, enter the wall and lid thickness; for filters,
enter the filter thickness for both the wall and lid thicknesses.

Matrix Page

Figure 91 shows the Matrix tab. The matrix is the material in the container enclosing the radio-
active substances. The matrix density and attenuation corrections are usually the dominant
source of corrections for gamma-ray attenuation.

The Material list is drawn from the attenuation database. New materials can be added in the
Supervisor program.

A default Estimated Density for the material is used unless you enter a new density here. The
default value is typically the crystalline density of the material. In practice, however, the fill
density of a pure material is much lessthan its crystalline density. If you know the actual
density, enter it here.

The Tarewt isthe weight of the empty container.

If uranium or plutonium is present, the possibility of self-attenuation exists. Self-attenuation
effects are corrected in the software. These corrections are almost impossible to estimate
initially. The program will calculate an initial selection. When uranium is detected in the sample,
If the sample is nonhomogeneous, |SOTOPIC assigns an initial value of 0.001 weight fraction
uranium. The presence of uranium fluorescence X rays at 98.44 keV indicates that a significant
amount of uranium self-attenuation is present. If you know the matrix contains a greater fraction
of uranium or plutonium, you should enter that greater fraction in the appropriate Total Weight
Fraction field. If you enter avalue here, it is used as the default value on the Adjustments
sidebar in the Results Plot window.

Click Next to go to the Analysis page.
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Isotopic Settings - Container

Depth

‘|~ Lid Thickness

=3 Container Wall Thickness

Material: | combustible -
Estmated Density: [ 3 gfcc
Tare Weight 0.0000 kg

Uranium:

Plutonium:

Total Weight Fraction in Matrix

Length Units Weight Units
Container Shape:  [gqy ﬂ Ergil] eight Uni
+ m " in * kg b
Inner Container T Outer Container fFilter T ‘Matric

Cancel | < Back | Mext =

Figure9l1. Matrix Tab, Container Page.

8.3.1.3. AnalysisPage

This page allows you to specify the analysis parameters as well as the contents of the Container/

Surface report.

AnalysisTab
Figure 92 shows the Analysis tab.

ANALYSIS SETUP SUGGESTIONS FOR CONTAINER MODE

® \When analyzing containers, high attenuation is usually an issue. In such cases, averaging
the activity of a high-energy gamma ray with that of alower-energy gamma ray could bias
the results unless your container modeling is “perfect.” To minimize this problem, no acti-
vity averaging is done in Container Mode, and the Not In Average (A) flag isignored.
Instead, only one gamma ray for each library nuclide is used as a reference gamma ray for
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activity reporting. Because of this, you must optimize your library as follows. Use the Cut,
Insert, and Paste buttons to rearrange the library as required (see the Supervisor Manual).

— For each nuclide in the library, choose one high-energy gamma ray as the reference
peak to be used for determining activity.

— Move al the reference gammarays so they are listed in the library ahead of any other
gamma rays. In other words, if the library contains 10 nuclides, the library should start
with the 10 reference gammar rays.

— Theremaining gamma rays for all of the library nuclides can then follow in any order.

® |n all cases make certain that the most intense, clean (no interferences likely) gamma ray
for a particular nuclide is referenced first in your library. The next three most intense
gamma rays should be listed next in the library.

e Thefollowing parameters can affect the detection of weak peaks:

— Peak search sensitivity

— Match width (set to 0.5)

— Peak cutoff (set to 40% and increase if necessary)

— Background type (default set to Auto, but adjust to 5 if necessary for very weak peaks)

e Do not “clutter” your library with too many nuclides and gamma rays. The search engines
will not be very effective in this situation. Use only the nuclides and gammaraysthat are
likely to be present.

® When creating libraries, if you work from the supplied Lib0 or Lib1 master library, it might
be helpful to delete all X rays from the list of gamma rays for each nuclide. The energy
Auto-calibrate feature works better if the library includes no X rays.

First, enter the Number of Detectors and the Live Time Preset (in seconds). If the operator will
be adjusting detector positions before each measurement, mark the Ask for Detector Position
Adjustments on Start checkbox. For measurements from a single, fixed detector position, leave
this box unmarked.

Enter the Library file and Match Width to be used for the analysis. The Match Width setsthe
maximum amount by which a peak centroid can deviate from the nearest library peak energy and
still be associated with that library peak. The value entered is multiplied by the FANVHM at the
peak energy to get the width used. If the value is too small, some spectrum peaks will be mis-
identified due to statistical variation in the centroid, and if it istoo large, some library peaks will
be incorrectly identified.
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Isotopic Settings - Analysis
Mumber of Detector(s): 1 Live Time Preset (sec) 0
Ask for Detector Position Adjustments on Start: N
Analysis T Uranium,Plutonium T Report ]
Library Peak Search Sensitivity
i i i+ - i ... Least
|C:'|,Llser'|,Pu.Lih J Most ... L = (eid 4 3 Fas
Peak Evaluation

Match Width 0.5 * FWHM (keV) Peak Cutoff (%) |100 Directed Fit [~

Background Points MDA Type
a0 (1 (3 5 |ORTEC Traditional |
Activity and Quantity Units
Scale Factors to Reported Activity
Base Activity Units
ty Activity label Bq Multiplier [
i+ Bqlﬂ{g i~ uCifka
Quantity Label 'KQ— Divisor ,17

Additional Error [~ Decay Correction

Systematic: | (%) Random: o (%) Decay Date and Time: | 4/09/2007  03:29:31 |
Results from Multiple Detectors Analysis Range

r Start: |20 (ch.) Stop: |18000  (ch.)
Cancel | < Back | Mext = | |

Figure92. AnalysisTab, Analysis Page.

HINTS

IS missed.

If your final report includesfal se positives, add morekey lineflags. Thisisespecially
helpful for the ISOWAN32 analysis engine.

If multiplets are not present, the Match Width can be set to values as great as 1.0.
Thisis helpful when thereisaslight gain shift and the identification of critical peaks

The Background Points can be set to Auto, 1-pt., 3-pt., or 5-pt. These are explained in more
detail in the analysis methods chapter in the Supervisor Manual.

The Peak Search Senditivity sets the sensitivity for the full-spectrum analysis. Before a suspec-
ted peak is accepted, the magnitude of the second difference must be greater than the weighted
error of the channel counts. The Peak Search Sensitivity isamultiplicative factor used in error
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weighting. The sensitivity can be set at any integer value from 1 to 5, with 1 the most sensitive
(that is, “1" finds the most peaks). A value of 1 will find small peaks, but will also “find” many
false peaks. A value of 5 will locate all the large peaks, but may miss some of the smaller peaks.
If too high, some small peaks will be missed. In the interactive mode, many regions will be
deconvoluted unnecessarily if the value istoo sensitive. The parabolic background method is
disabled for energies above 200 keV if the sensitivity isset to 1.

In the Peak Evaluation section, the Peak Cutoff limits the unknown peak list to peaks with
1-sigmauncertainty below this value. Mark the Directed Fit box if you wish to allow for nega-
tive peak areasin low-level spectra. Directed fit is described in the Supervisor Manual.

MDA Type alows you to choose the MDA calculation to be used for calculating the MDA for
the report. The MDA isameasure of how little activity could be present without being detected.
The MDA isreported in units of activity, such as becquerels. The calibration geometry, back-
grounds (system and source-induced), detector resolution, and particular nuclide all seriously
affect the MDA reported. The Supervisor Manual provides explanations of the different MDA
formulas used by ISOTOPIC. The default is Method 12, Regulatory Guide 4.16. To use another
MDA method, change the M DA type parameter in the B30winds.ini file.

The parametersin the Additional Error section are used in the calculation of the total uncer-
tainty. Total uncertainty is composed of error estimates that follow a normal distribution and
error estimates that follow a uniform distribution over arange. Most errors in gamma spectro-
scopy, whether systematic or random, follow a normal distribution. Error estimates are included
for counting, random summing, absorption, nuclide uncertainty, efficiency, and geometry. Enter
additional errors (%) related to the measurement that follow anormal distribution at the 1-sigma
level. Enter uniform distribution errors (%) at the complete range of the uniform error limit. That
IS, if the likelihood of an uncertainty is uniform over 3% of the reported results, enter 3.0 in this
field. The error estimates from all corrections are explained in the “Analysis Methods’ chapter
of the Supervisor Manual.

If you wish to decay correct the concentrations of the nuclides to a specific date, mark the Decay
Date checkbox and enter the date in the format displayed below the date field. This date format
Is determined by the current Windows date format setting.

Enter the Analysis Range, in channels. Thisis usually used to eliminate analysis of the ends of
the spectrum that do not contain useful data. The Analysis Range should be as wide as possible
because the automatic energy recalibration feature (see the Supervisor Manual) requires separ-
ated library peaks to work properly. Also, the correlation of lines from a single nuclide done by
the analysis is defeated if the energy range analyzed does not include all the lines.

The Activity and Quantity Units section determines how activity is reported.
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All Container Shapes Except Surface/Disk and Point Source

Choose the appropriate Base Activity Units — either becquerels per kilogram (Bg/K g) or
microcuries per kilogram (nCi/K g).

Next, use the Activity and Quantity fields as follows to determine whether ISOTOPIC reports
the total activity for ameasured item or the item’s activity per unit measure:

® To report total activity, enter only the Activity field and leave the Quantity field blank (do
not enter zero).

® To report activity per unit measure, enter both fields.

CAUTION A mistake here can affect your results by multiple orders of magnitude. For
instance, if you wish to report total item activity but do not remove the default Kg
entry from the Quantity field, your results will be high by a factor of 1000.
Likewise, if you replace the Quantity entry with one or more blank spaces,
|SOTOPIC will read those spaces as characters and will assume you wish to apply
afactor of 1000.

Next, enter aMultiplier and Divisor to scale the numbers up or down. The units label is printed
at the top of the activity columns on the report and should reflect the values chosen; that is, if
nCi is chosen with amultiplier of 1000, then “nanocuries’ should be entered in the Activity
label field. The combined label (activity/quantity) islimited to 14 characters.

Surface/Disk and Point Source Shapes

When you select either the Surface/ Disk or Point Sour ce shape on the Container page, if either
the Diameter or Depth is zero,® ISOTOPIC alows you to report only in activity units (i.e., total
activity of the item measured), not concentration units (i.e., activity per unit measure); see

Fig. 93.

19An example would be a smear, which has a diameter but no depth.
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Activity and Quantity Units
Scale Factors to Reported Activity
Base Activity Units

Activity label Bg Multiplier |4

{+ Bo/kg ™ uCifkg

-------------- Quantity Label IF Divisor 1

Figure 93. Activity and Quantity Unitsfor Surface/Disk and Point Sour ce Container
Shapes.

Uranium/Plutonium Tab

Use thistab (Fig. 94) to set the parameters for cal culating the uranium and plutonium
enrichment.

The Uranium and Plutonium | sotopic Weight Fractions can be entered or determined from the
spectrum. If you choose Use Entered Value, you must enter all the weight fractions and an
uncertainty value, (+/-) before moving to the next wizard page. The values should sumto 1.

In most uranium samples, #°U is the most easily analyzed isotope. The other uranium isotopes
can be computed from the ?°U determination if the weight fractions are known. In this case,
mark Use Entered Value and enter the weight fractions. Vaues for all isotopes will be com-
puted based on their corresponding weight fractions. If you do not know the weight fractions,
select Determined from Spectrum. The final results will then reflect activity determined from
the gamma rays for each isotope. If no gammarays are detected for a particular uranium isotope,
it will not be reported in this mode.

Similarly, in most plutonium samples, °Pu is the most easily measured isotope, and you can

compute the other plutonium isotopes from the **Pu determination if you know the weight
fractions.
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Isotopic Settings - Analysis
Mumber of Detector(s): 1 Live Time Preset (sec) 5000
Ask for Detector Position Adjustments on Start: N
Analysis T Uranium/Plutonium T Repart
Uranium Isotopic Weight Fractions
i Use Entered Value U-234 4
U-235 1 (+-) o
{~ Determined from Spectrum | |
U236 g
All uranium isotopes with
weight fractions entered wil U-238 0.5
be referenced to U235
Total 1
Pu Isotopic Weight fractions
Pu-233 0
{” Use Entered Value =
Pu-238  [g
{* Determined from Spectrum PL-240 I':i
Pu-241 g
Pu2e2 [T
Total 1
Cancel | <Back [{HEEET

Figure 94. Uranium/Plutonium Tab, Analysis Page.

Report Tab

The settings on this tab (Fig. 95) govern the content and generation of the Container/Surface

Mode report.

Choose the Uncertainty Reporting options. The Confidence level multiplier shown hereis
used on the report only. All internal checks on peak uncertainty are performed at the 1-sigma
level. The uncertainty can bein Activity (e.g., 200 Bq + 10 Bq) or Percent (e.g., 200 Bq £ 5%).
If Counting is selected, counting uncertainty will be printed. If Total is selected, both the count-

ing and total uncertainty will be printed.
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[sotopic Settings - Analysis

Mumber of Detector(s): 1 Live Time Preset (sec) 5000

Ask for Detector Position Adjustments on Start: N

Analysis T Uranium,Plutonium T Report ]

Uncertainty Reporting

Confidence Level

(™ Percent f*+ Counting
#1- € 2-  3-s
% in Activity Units " Total 2 2 3 - sigma
Reporting Options
|w Library Peaks v Error Estimation
|v Library Peak Matrix [ MDA's and Correction Factors
v Unknown Peaks v Spectrum and Interactive FPlots

W Print on completion:

Isotopic Interactive Plot
Mo of Most Intense Peaks per Mudide to Plot 5 (enter 0 to show all peaks in the plot)

Cancel | < Back | Mext =

Figure95. Report Tab, Analysis Page.

The Reporting Options show the tables that can be included in the HTML port in the Operator
program. Note that these settings apply only to the standard Container/Surface HTML report. If
you are using a custom Crystal Reports template to output your results, that template will define
the contents of your custom report.

The points on the | sotopic I nteractive Plot are the activitiesrelative to the key line. Typically,
only the most intense gamma rays have meaningful data. The plot can contain as many gamma
rays as are defined in the library, up to the number specified here. Not many nuclides have more
than 10 useful gammarays. The activity is based on the gammaray count rate, the detector effi-
ciency, the gamma-ray yield (branching ratio), and attenuation. Thus, the gamma ray peak with
the highest count rate may not be the peak with the highest activity. Enter zero to plot all of the
gamma rays for each nuclide.
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HINT  Be sure that the reference gammaray isincluded in the No of Most | ntense Peaks
per Nuclideto Plot. If, for instance, you use a setting of 5 but the reference gamma
ray isthe sixth most intense peak, your reference gammaray will not be used.

Click Next to go to the Detectors page.

8.3.1.4. DetectorsPage
Use the Detectors page (Fig. 96) to define the position of each detector relative to the container.

DETECTOR SETUP SUGGESTIONS FOR CONTAINER MODE

® Select the orientation of the detector with respect to the item. For a box, the most common
orientation position is the Front, which ISOTOPIC defines as the wide side. Try to mea-
sure activity through the least thickness of matrix to minimize the item correction factor.
Normally, you will not use the Side position (narrow width) for routine measurements
unless you are making multiple measurements. For cylinders, the most common position is
the Side. If measuring athick disk looking down on the disk (i.e., along its cylindrical
axis), use the Top position for the cylinder orientation.

e Typicaly, you will consider the largest dimension of the item to be measured, then position
the detector at a distance half the size of the largest dimension. For example, if adrumis
100 cm high, the detector is usually positioned approximately 50 cm from the face of the
collimator to the inner container. It isimportant to measure the Standoff distance from the
front of the collimator, not the detector end cap, unless a collimator is not used. If you are
not sure of the appropriate detector-to-item distance, use the Calculate button to help
determine the field of view (FOV). For most common measurements, position the detector
so the item being measured is within the field of view.

® Generally, you will position the detector at the horizontal center of the item. For box-
shaped items, the detector can be positioned off center. It isimportant to enter the proper
Distancefor the edge parameter.

Note the Detector 1 of [x] indicator on the left, immediately below the diagramin Fig. 96. This
number reflects the number of detectorsin this configuration. For multi-detector configurations
or configurations in which the same detector is used in different orientations, when you click the
Next button, this same page will be presented for each of the remaining detectors in the
configuration.
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Isotopic Settings - Detectors

Length o

Container Wall
Thickness

Detector Standoff ( Distance from Collimator Front to Inner Container)

28,9000 cm Calculate ...

Standoff:

Calibration File: |C:‘|JJser‘|,GvDemo.CIb
PBC File: |C:‘UJser\,Test Files\Pipe background.Pbc

Crystal Dimension (jin mm})

Detector 1of 1

Mame:  [jo detector ~| Type: [pType ~| Length:
Detector Configuration

Orientation: (~ Front * Side ¢ Top  Weightng: [1o~
Detector Height: [s0.9500  m Offset fromEdge: [a1,4400  om

Diameter:

EX o

Detector Colimator
[v Mo Collimator
Depth (Recess): l.ji om
Thickness: |.37 cm
Inner Diameter: l.ji cm

Collimator Material
Oy ) )

Cancel | < Back Mext = |

Figure 96. Detectors Page.

Choose the Name of the Detector to be configured and its Type; then enter the detector crystal
L ength and Diameter, in millimeters, from the detector data sheet.

NOTES

Each time you add an MCB or move it to a different computer or port, be sure to

rerun the MCB Configuration or the Name list will not be up to date. If you subse-
guently do not see the new (or moved) detector on the Name list, close Operator,
return to the Supervisor program, select Services/Edit Detector List..., make sure
this detector is on the ISO Pick List, and click OK. Restart Operator.

If you permanently remove an MCB from the system, any configurations that useit
will have to be edited. Thisis discussed in detail in the Supervisor Manual.

Next, refer to the diagram at the top of the page and select the detector’s Orientation. The posi-
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tion of the physical detector in this counting situation is defined by the Detector Height, Offset
from Edge, and Standoff (to auto-calculate the standoff, see below). The definitions of these
dimensions areillustrated in the figure on the wizard screen. |t isimportant that these values be
accurate asthey are used in the model to calculate the detection efficiency and the matrix
attenuation. Note that if the detector is on the Top of the container, the container lid thicknessis
used for the container absorption calculation (both containers), otherwise the container wall
thicknessis used.

In the case where the analysis uses two spectra collected by a single detector in two positions,
assign each position the same detector Name but either (1) adifferent Orientation; or (2) a
different height, offset, and/or standoff.

Enter the Weighting factor for this detector. This factor is used in the averaging of results from
multiple spectra. The factors do not need to total 1.

If you are using a Detector Collimator, enter the Depth (Recess), Thickness, and Inner Dia-
meter in cm; then specify the Collimator Material. The depth dimension is the distance from
the front of the collimator to the front of the detector. If the front of the detector is flush with the
face of the collimator, the distance is O (zero). If no collimator is used, mark the No Collimator
checkbox.

To use the energy calibration from an existing ORTEC Calibration (.CLB) File, click the browse
(...) button and select the desired file. To use an existing PBC table, browse and select the
desired .PBC file.

Field of View/Detector Standoff

ISOTOPIC includes a utility for calculating the Standoff for the current detector/collimator
combination and the detector Field of View (FOV). FOV is the space subtended in front of and
coaxia with a collimated detector. The FOV must be computed to establish the area necessary
for asource’s activity to be detected without a collimator correction.

To use thistool, click the Calculate button to open the Field of View dialog (Fig. 97). The cal-
culation is based on the Crystal Diameter, Collimator depth and inner diameter, and L ength
Unitsfor the current configuration.

First choose the Parameter to Calculate. When you select Standoff, the FOV field becomes
active and the lower left button label reads Calculate FOV. Enter the detector’'s FOV and click
the Calculate button. The result is the effective detector diameter facing the sample. Useit to
find the optimum detector standoff, the use of which will reduce measurement uncertainty. The
new FOV isdisplayed both in the FOV field and just below the “stone wall” on the diagram.
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i |
5. Field of View o o e S

Detectar Standoff :l cr

Stand@b, ]

.

|‘ Diameter 13304 cm

Configuration Callirmataor

Detector Standoff; =11 Depth/Recess: [0.00 i
Crystal Diameter: 2500 [ ririn ] Inner Diarneter: - o

Field of Wiew FOY]:  [193.04 cm

Parameter to Calculate Length Units
{* Standoff " FOW {= i

Calculate Standoff

Figure97. Calculatethe FOV or Standoff.

When you select FOV, the Detector Standoff field becomes active and the lower |eft button
reads Calculate Standoff. Enter the standoff distance and click the Calculate button. The result
Is the detector-to-item distance at which there is no attenuation caused by the collimator. If you
position the detector closer to the item being measured than the FOV would recommend, the
uncertainly will increase. The new standoff is displayed in the Standoff field and above the
detector in the diagram.

Click Exit to return to the Detectors page. If you cal culated the standoff, the new value will be
displayed in the Detector Standoff (to Collimator Front) field.

Click Next to go to the Finished page.

8.3.1.5. Final Page

This page (Fig. 98) gives you the opportunity to go Back and review the settings for this
configuration before finishing the wizard and returning to the Supervisor program.
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Isotopic Settings - Finished

Container Wall
Thickness

If you would like to review or edit your
entries, click Back. To exit this wizard
without saving your changes, click
Cancel. Otherwise click Finished

Cancel < Back Einish

Figure 98. Final Page.

8.3.2. Soil Mode: Configuration Settings...

This opens the Soil Gamma Analysis Parameter Setup dialog for Soil Mode (Fig. 99). (To create
a Container/Surface Mode configuration, see Section 8.3.1.)

Use this dialog to specify the detector, calibrations, data acquisition, analysis, and reporting set-
tings for soil monitoring. Typically, you will save this suite of analysis parameters so it can be
retrieved for reuse with the dialog’s File/Recall command (Section 8.3.2.5). The parameter set is
saved in afile with the extension .M1 file. The current settings are retained for use in the analy-
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sis, but are not saved if thereis no filename in the Soil Setup File field. However, the settings
are stored in the analysis database as part of the scan data set for each sample measurement.

The Soil Mode user interface allows you to capture two levels of site and sample information.
The top-level information is entered in thisdialog, in the Field ID field. Typically, thisrefersto
the top-level identifier for the project, for instance, the overall project or facility name. Addition-
ally, the Operator interface hasa Grid I D field in which the operator can enter a sampling grid
number or other sample ID/description. The Field 1D entered here is prepended to the filename
for the .SPC, .An1, .UFO, and .RPT files generated during measurements.

8.3.2.1. Detector

Thistab (Fl g. 99) describes BR Soil Gamma Analysis Parameter Setup E]@
the germar“ um detector and File Alpha/Rho Print Tables...
the energy and efficiency Soil Setup File: [CAUser\CWSHET_070626 mi oK
cdibrations Currenﬂy stored Field ID: |D&D Site w2 Cancel
in the M CB Cl | Ck the drop' Detector T Acquizition T Analyzis T Fepart
list and choose the Detector [201 MCB 120 =]
tO be Used Efficiency Calculation
* DOE - EML Efficiency
Next SeleCt elther the DOE- DetectorEff. [5p % DetectorHeight [yog em
’ .. Crystal Len.: Orientation:
EML Efficiency (detector) pretfens f2 o) Greeen fup o]
Callbratlon methOd or use the CrpstalDia:  [15  (mm]  AspectRatio:].3
efficiency calibration from " Use File: | [
an existing calibration File. Erngy P Calirton
v Use File: |C:'\U$er'\GvDemo.Elb J
The DOE_EM L Eff|C|ency Energy: 3.771 + 1.6151e1 " ¢ + 2 447423 % o=2
method |S Very S mp| e The FdHM: 5471 + 8468924 * ¢ + -1.3773e-8 * ™2
advantage of the Use File
(alternate) method is that

you get increased accuracy Figure 99. Soil Mode Operator Settings Dialog.
at energies below 200 keV.

The gamma attenuation by the

dead layer of germanium is especially important at these energies.

DOE-EML Efficiency

Complete the five associated fields. The Detector Efficiency isthe actual stated efficiency of the
detector from the manufacturer’ s data sheet.
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The Orientation is either up or down and is selected from the droplist. Down means the detector
endcap is facing down or toward the ground and Up is the opposite. For a detector to face down-
ward, it must be supported on atripod or table. The preferred orientation is down.

The Length and Diameter of the germanium crystal are entered from the manufacturer’ s data
sheet for the detector. The Aspect Ratio is calculated from these two numbers.

NOTE  The efficiency, orientation, and crystal dimensions are used in the calculation of the
absolute efficiency factorsin the DOE-EML method. Care should be taken to enter
the proper numbers. These are not used if Use Fileis specified.

UseFile

For this method, click the browse button to find the efficiency file to be used in the analysis.
Thisisthe same format as the GammaVision .CLB file and can be created with the commands on
the Calibrate menu, but the efficiency must be for the infinite plane geometry for the report to
be meaningful.

NOTES Before selecting the Use File option, take a point-source calibration at a distance 5x
the diameter of the detector, and save it with the Save Calibration command under
the Calibrate menu. Detector crystal diameters will range from 25 mm to 85 mm,
depending on the efficiency of the detector. If the detector crystal diameter is 50 mm,
then calibrate with a point source at 250 mm (25 cm). The diameter of the detector
crystal is given on the data sheet shipped with your detector. Be sure to use the
crystal diameter, not the diameter of the endcap.

In Container/Surface Mode, when deciding on the detector-to-source distance for effi-
ciency calibration with the calibration wizard, we suggest 30 cm as atypical distance.
However, if you position the calibration source at 5% the diameter of the detector
crystal, you can use the same calibration in Soil Mode and Container/Surface Mode.

The normal height of the detector is 1 meter or 100 cm. It can be placed at different heights and
the software will adjust the efficiency in the DOE-EML (Beck) method for the actual height
entered here.

The Energy/FWHM Calibration section at the bottom of the dialog shows the current energy
calibration stored in the MCB. A specific calibration from a.CLB file can be used to override the
calibration currently stored in the MCB. To select afile, mark the Use File box and enter or
browse for the filename.
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8.3.2.2. Acquisition

The Ach|S|t| on tab is shown BR Soil Gamma Analysis Parameter Setup E]@
in Flg 100 The lee T|me File Alpha/fho  Print Tables...

Preset and Real Time Presat Soil Setup File: [C:A\Lser\L\WSHIT_070R26 mi 0K

are entered here If no presets Field ID: |D&D Site w2 Cancel

are entered, spectrum acquisi- Detectr | MAcquisiion | Andbsis | Repor

tion will continue until
manually stopped.

Fieal Time Freset: W v Clear Before Start
To clear the data before each v Time Preset: 0
start operation, mark the Clear
Before Start box. Thisisthe - X
normal case. Thisclear flag is SHpevie e
also on the Operator display, so AnDensit: ooz glems

it can be changed in thefield.

The Soil Density and Air
Density can be changed from
the normal valuesin thefields
here. These are used to calcu- Figure 100. Soil Mode Acquisition Parameters.
|ate the attenuation of the gam-

maraysin ar and in the soil.

The soil density is used in the depth profile with the apha/rho val ues.

8.3.2.3. Analysis

The Analysistab isshown in Fig. 101. See Section 8.3.2.5, page 129, for information on the
alpha/rho calculation and creating and editing alpha/rho files. See al'so Section 8.3.2.6, which
contains instructions on determining an accurate o/p value.

Click the browse (...) button to locate the Alpha/Rho File to be used in the correction
calculation.

In some circumstances, advanced users might wish to override the Alpha/Rho File. To do this,

mark the Override Value checkbox and specify the alpha/rho value to be used for
nonhomogeneous nuclides (i.e., where a/p >0).
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The Optl mize Al pha/RhO B Soil Gamma Analysis Parameter Setup E]@
feature iS also for advanced File Alpha/ftho  Print Tables...

usersandis 0n|y rarely used: Soil Setup File: [CrUser\Lw/SHOT_070626.m1 0K

Mark this checkbox to enable Field ID: |D&D Site k2 Cancel

the automatic adjustment of Detecter | Acquision | Bnalysis | Repot

theal pha/rho value based Alpha /Rho File: [#M1.RHD [

on therelative intensities of
gammaraysfromasingle
nuclide. These gammarays
are user-defined in the Con-
centration Ratio Limits
section of the Alpha/Rho
dialog (see page 129).

[ Oweride Y alue [ Optimize Alpha/Bho

|1 Meter.lib J

j [ Directed Fit

|I30Wan32
’7

Fraction Limit; |70 x
bl Ay

*PufH  Analyze Chan (10t 8000
T Background Type: |5 pojrs -

Library File:

Analyziz Engine:
| Decay Date:

Match width: 10,75

Enter the name of the Peak Cutoff:

Library Fileto beusedin
the analysis of the spectrum.
Thislibrary can bein the
NuclideNavigator™ or
GammaVision format. Use
the browse button to find
the file on the system.

Figure 101. The Soil Mode Analysis Parameters.

LIBRARY SETUP SUGGESTIONS FOR SOIL MODE

® |In Soil Mode analyses, all gammaraysin the library are averaged, weighted by their yield
(branching ratio). To exclude a particular gamma-ray from the averaged activity
calculation, mark its Not In Average (A) peak flag (see the discussion on editing nuclide
libraries in the Supervisor Manual).

® |nall cases make certain that the most intense, clean (no interferences likely) gammaray
for aparticular nuclide is referenced first in your library. The next three most intense
gamma rays should be listed next in the library.

® |SOTOPIC libraries are limited to 500 peaks. Do not “clutter” your library with too many
nuclides and gammarays. The search engines will not be very effective in this situation.
Use only the nuclides and gamma rays that are likely to be present.

® |f using the supplied Lib0 or Lib1 master library, it might be helpful to delete all X rays from
the list of gammarays for each nuclide. The energy Auto-calibr ate feature works better if
the library includes no X rays.
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The Fraction Limit is used to rglect nuclides if enough different gammarays are not detected.
The gamma-ray detected fraction is the ratio of the sum of the yields of the peaks for a specific
nuclide (in the library) located in the spectrum and the sum of the yields of all the peaks for that
nuclide in the library. The Fraction Limit isthe lowest ratio that will be accepted for the nuclide
to be considered present.

For example, ®°Co has two peaks with about 99% branch for each peak. If both peaks are found,
the ratio is (99+99)/(99+99) or 100%. In this case, ®*Co will be marked present because the ratio
Is above the 70% fraction limit shown in the figure. If one peak is not located, theratio is
(0+99)/(99+99) = 50%. Since thisis below the 70% fraction limit in the figure, ®°Co will not be
marked present in this spectrum.

If you wish to decay correct the concentrations of the nuclides to a specific date, mark the Decay
Date checkbox and enter the date in the format displayed below the date field. This date format
Is determined by the current Windows date format setting.

The Match Width set the upper limit on how far the spectrum peak energy can be from the
library energy and still assigned to the library nuclide. That is, the difference between the
gammarray peak energy in the spectrum and the gamma-ray peak energy in the library must be
less than this match width value or the spectrum peak will not be associated with that library
peak. Note that the tolerance isin multiples of the full width at half maximum (FWHM). This
allows the tolerance to be wider at higher energies (where the FWHM islarger) and smaller at
the lower energies.

The Analyze Chan (analysis channels) are the channel limits for the analysis of the spectrum.
The lower limit should be set above the lower-level discriminator (LLD) cutoff. The high limit
should be at the high limit of useful datain the spectrum.

The Peak Cutoff limits the unknown peak list to peaks with 1-sigma uncertainty below this
value. Library peaks with 1-sigma uncertainty are printed, but are not used in the activity calcu-
lation. The default value is 100%.

The Background Type can be Auto, 1-point, 3-point, or 5-point. These are explained in the
Supervisor Manual. In most in situ spectra, the best choice will be 3-point for 8K or fewer
channels, and 5-point for 16K channels.

Note that Soil Mode analysis uses MDA Method 12, Regulatory Guide 4.16, by default. To use
another MDA method, change the M DA type parameter in the B30winds.ini file, as described in
the Supervisor Manual.
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8.3.2.4. Report

The Report tab (Fig. 102) specifies the options for the final Soil Mode report, which is described

in Chapter 5.1.

The Activity Unitscan bein
becquerels (Bq), microcuries
(nCi), nanocuries (nCi), or
picocuries (pCi) for the
activity. The selection of per
unit area or per unit weight is
donein the aphalrho table.

The four Output sections of
the report can be turned on or
off by marking or unmarking
the corresponding checkbox.

The Unknown Peaks ist
should be included to check
that the spectrum does not
contain significant amounts
of any nuclides not included
in the library.

Reporting Uncertainty can be

B Soil Gamma Analysis Parameter Setup

=%

File Alpha/Rho Print Tables...

Reporting Uncertainty

¥ 1 (2  3-Sigma

Send To
" Prirter

Sail Setup File:  |C:\User\L\WSHOT_070E26,m1 oK
Field ID: |D&D Site 207 Cancel
Detector T Acquisition T Analysis T ‘Heport
Activity Uitz Output
f# Bg ¢ G ¢ nG ¢ pCi Iv Peak List

¥ Peak |dentification
v Muclide |dentification

W Unknown Peaks

™ File |

* Frogam |notepad.exe

[
-

Figure 102. Soil Mode Report Options.

1, 2, or 3sigma. The uncertainty is reported at the selected confidence limit on the reports; the

value is printed on the report.

The output report can be sent directly to a Printer, File, or Program. When the output is sent to
aprogram, that program will be started with the report filename as an argument. Windows Note-
pad can be used to view the report as soon asit is available. To browse for the program or file-
name, use the browse button beside the field. If an asterisk (*) is entered as the filename, the
report will be assigned the spectrum filename with the extension .RPT. In all cases, the report file

will be saved to disk.
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8.3.2.5. Menu Commandsfor the Soil Setup Dialog

File

The File menu is shown in Fig.103. These commands will recall settings

(.M1) files from or save them to disk. Using the settings filesis an easy way M. .

to restore the system to a known state. Any number of settings files can be g:f;

Sa\/ed Save As...
Figure 103.

New — This opens the Create Soil Settings File dialog, a standard file-save Soil Setup

dialog. Enter afilename for the new .M1 file and click Save. Thefile-save File Menu.

dialog will close and the fields (all the inputs on the Detector, Acquisition,
Analysis, and Report tabs) will be set to blanks or to their default values. Enter the new settings,
then use File/Save to save them.

NOTE If the current settings have not already been saved, be sure to do so before selecting
New; otherwise, they will be lost.

Open — Use this command to open an .M1 file from a standard file-open dialog. The contents of
the file replace the current settings, which are lost unless they have been saved.

Save — This saves the current settings to the .M1 file most recently retrieved during this work
session. Use it to save any changesto the parametersin a particular settingsfile. If no settings
file has been retrieved during this configuration session, this command functions the same as
SaveAs....

Save As— This saves the current settingsin an .M1 file using a standard file-save dialog. Enter a
filename and click Save.

Alpha/Rho
The Alpha/Rho menu is shown in Fig. 104. Use these functions to create,
change, print, and display the aphal/rho tables. Mew...

Edit. ..
Prink. ..
Wiew, .,

NOTE If anuclideisintheanaysislibrary but not in the alpha/rho
table, it is assumed to be uniformly distributed in the soil, that is, :
the alpha/rho is 0.0. If the Override box on the Analysistab is legl;\rae/é?]f;
marked (see Section 3.1.3), the table values are ignored and all M gnu.
table nuclides use the Override value.
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New

This command will create a new alpha/rho (.RHO) file. Thefirst dialog is a standard file-open
dialog. Enter aname for the new file and click Save. A second dialog (Fig. 105) will open,
allowing you to build alist of nuclides and alpha/rho values.

Enter a Description that will easily distinguish this particular .RHO file from all others.

To begin adding nuclides to the table, click Add. Thiswill open the Alpha/Rho Vaue dialog
shown in Fig. 106. Enter a Nuclide name; it must be entered exactly as entered it isin the
nuclide library, including metastable state (e.g., Ag-110m for **"Ag). The software will add
correct capitalization and place a dash between the nuclide and its atomic weight. For example,
If you enter co60, it will be reformatted as Co-60. The droplist shows the nuclides already in the
table.

. Alpha/Rho Table Q@@
Drescription: |M'| Alpha/Fho File
1] 4
Muclide: m Alpha/Fha: IEI— Cancel
Distributior; IW
Units: IW

Concentration Fatio Lirnits i
E dit
Energy 1 [keW] | Energy 2 [ke'] | Lowwer Limit | Upper Limnit |
Delete

Figure 105. Alpha/Rho File Entry Dialog.

NOTE Do not duplicate entries; thiswill result in ambiguous results because the report will
not show which value was used.

Select the Sour ce Distribution for this nuclide by clicking one of the radio buttons. If the distri-
bution is Exponential, enter the nuclide Alpha/Rho value, which can be any positive number.
Unifor m distribution in the soil means the type of distribution that might be expected for natu-
rally-occurring nuclides. A planar distribution (Plane) means a uniform thin layer on the surface
of the soil, such as recent fallout. By default, the activity of planar and exponentially distributed
sources are listed in units of activity/m?, while uniform nuclides are in units of activity/g. Seethe
Supervisor Manual for more details on the alpha/rho parameter.
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= Alpha/Rho Value M=
MNuclide: |mo-En 0K
itz Source Digtbution Cancel
(o Default rs  Urniform [Slpha/Fho = 0]
g " Plane [AlphasRho = Infinity]
" m"2 " Exponential [Alpha/Bha »= .0625)
Alpha/Rho =

Concentration B atio Limitz

Energy 1 [kev] | Energy 2 [keV] | L Limnik | U pper Limit |
1173 1332 08 11

Erergy 1: |1173 kel Lower Limit: | &
Erergy 2 1332 kel Upper Limit: {1 1

Update | Delete ‘

Figure 106. Add Nuclide to Alpha/Rho Table.

Concentration Ratio Limits

Advanced spectroscopists can use the Concentration Ratio Limits (the activity of two peaks) to
develop amore accurate aphalrho value. If the alpha/rho value is correct, the activity ratio of
Energy 1to Energy 2 will approach 1.0. The Lower Limit and Upper Limit represent the
acceptable Energy 1/Energy 2 ratios. The alpha/rho value might need to be adjusted if the ratio
isoutside these limits. If Energy 1/Energy 2 is outside these limits, the concentration ratio
section of the report will show “Failed.”

To use the concentration ratio limits for one or more nuclides, set up your entries as described
below, then mark the Optimize Alpha/Rho checkbox on the Analysis tab of the Soil Mode
configuration dialog (see Section 8.3.2.3).

CAUTION Thisisararely used and advanced feature that should be approached with caution.
If anuclide has two intense gamma rays at least 500 keV apart (to reflect different
attenuations), the a/p value can be determined from information obtained from
these two gamma rays. However, long count times could be necessary to obtain the
excellent counting statistics required to make this feature useful.

Enter the two energies and the upper and lower limits of the ratio for the nuclide activity for
these two energies. Now click Add to add these values to the table shown above the entry fields.
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To delete an entry, click the entry to highlight it and then click Delete. To change an entry, click
the entry to highlight it, change the values, and click Update.

Repeat for all the nuclides to be added to the table.

Click OK to return to Fig. 105. Click Cancel to return to Fig. 105 without saving the changes
made here.

To modify an existing nuclide values, select the nuclide from the droplist, then click Edit to
open the dialog shown in Fig. 106. Make any changes and click OK .

To remove an entry from the table, click the Nuclide field to open the list, highlight the nuclide
to be removed, and click Delete.

When the table is completed, click OK to saveit. A pop-up box will ask if thisfileisto be used
as the default alphalrho file on the Analysistab. Click Yesto use the new file or No to retain the
currently assigned file.

Edit — Use this function to change the values in an alpha/rho table. A standard file-open dialog
is displayed; select the .RHO file to be edited and click Open. The .RHO file will be displayed as
in Fig. 105. Follow the Add/Edit/Delete instructions above. When the changes are compl ete,
click OK to save them.

Print — This prints the current alpha/rho table, in table form, to the default printer.

View — This displays the table in adialog in the same format as the printed table.

Print Tables
The Print Tables menu isshown in Fig. 107. Thiswill print the N;/N, Print Tables...
Curves and Flux tables used in cal culating the detector efficiency based NFfho Curves...

Flu:

Figure 107. Print
Sail Files.

on the detector Description entered on the Detector tab.

8.3.2.6. Helpful Hintsfor Establishing a/p Values

It is not easy to determine an accurate a/p value for the soil activity you

are measuring. The o/p values apply only to radioactive fallout that has penetrated the soil over a
number of years. Usually the activity will seep into the soil in an exponential manner, with the
highest concentration of activity located near the top of the soil. To determine the value accur-
ately, core samples must be taken and the activity mapped per centimeter of depth. The o valueis
the reciprocal of the relaxation length for the activity. The relaxation value is determined by
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measuring the activity changes determined from core samples. The soil depth above which 63%
of the activity liesremains is the relaxation length. Table 2 equates the relaxation value with a
usable number for the o value.

If you have no idea how much activity seepage has occurred over time, avalue of 0.6 is
commonly used.

Table2. Estimating a/p (density) at an Estimated Soil Density of 1.65 g/cc.

Relaxation length (mm)* a (cm™) a/density
1 10.00 6.061
5 2.00 1.212

10 1.00 0.606
20 0.50 0.303
30 0.33 0.202
40 0.25 0.152
50 0.20 0.121
60 0.17 0.101
70 0.14 0.087
80 0.13 0.076
90 0.11 0.067
100 0.10 0.061
200 0.05 0.030

NOTES In moist areas the o/density number usually ranges from 0.03 to 0.2.
In dry areas the a/density number usually ranges from 0.2 to 1.
1 mm represents a fresh deposit with minimum activity seepage.

8.3.3. Create Background File...

This starts the PBC wizard, which creates .PBC files automatically from alive spectrum. the com-
mand is inactive for buffer windows and does not apply to Soil Mode. See also Section 3.3.5.

® Select aconfiguration that is associated with a detector.

® Select Create Background File... to open the dialog shown in Fig. 108.

® Browsefor the AnalysisLibrary. Thiswill normally be alibrary of background nuclides.

® Enter the Real or Live Time Preset. The count rate in background situations is normally low,

so either preset can be used.
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® The Acquirenew Data and Clear Data on Start options are used to control data acquisition
in the MCB.

— To clear the MCB and collect a new spectrum for the preset time, mark both the Acquire
and Clear checkboxes.

— If theMCB contains a good

spectrum and no more datais

needed Unmark bOth the Acqui re Remove all sources, verfy parameters and select O, to beain data
) collection:

and Clear check-boxes. Thiswill

ignore the counting presets and

< Analyzis Librany: |C:5JserTest FileshPu.Lib Browse. ..
read the spectrum in the MCB. | 4
Feal Time Preset; |5':”:”:' Seconds
—_— TO add more count t| meto a Live Time Preset; | Seconds

spectrum in MCB memory, mark
the Acquire box and unmark the
Clear box. Adjust the preset(s)
to the original count time plus
the additional count time (i.e.,
the preset value will reflect the
total time for the data collection,
not just the additional time). It
the preset is less than the actual
time, no new datawill be added
to the existing spectrum.

Acquire new Data: v
Clear Data on Stark: v

Save Spectum on Completion: v

Cancel |

Figure 108. Creating a.PBC Filefrom Live Spectral
Data.

® Mark the Save Spectrum on Completion checkbox to save the spectrum after the analysis.

® Prepare the detector, remove all sources, and click OK to Isotapic40
start data collection. At the end of the count, enter a Sample
Description if desired. ISOTOPIC will analyze the spectrum
file, create the background file, and display the dialog shown
in Fig. 109.

&l Background Files have been created!

Figure 1009.

® Thetitle bar of the spectrum window will display the MCB;
the name of the .PBC file; and the sample description, if any. You might find it useful to
change the filename to make it more descriptive.

8.3.4. Configuration in Memory...

This analyzes the scan data set currently loaded in memory. This can be either a newly collected
data set, adata set recalled using Recall Scan Data Set... (Section 8.1.2), or a spectrum file
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recalled with Recall configuration and file(s) (Section 8.1.1). A new entry for the resultsis
made in the database; and a new set of spectrum, analysis, and report filesis created. When the
analysis is complete, the results are displayed according to the settings in the applicable
configuration.

NOTE Besureall detectorsin your system are efficiency calibrated; if not, all reanalyzed
nuclide activities will be reported as zero.

When reanalyzing an existing scan data set or spectrum file, we recommend that you enter a
descriptive name for the reanalysis in the Container ID field (for Container/Soil Mode) or Grid
ID field (for Soil Mode). This name will be displayed on the spectrum window and at the top of
the report, as shown in Fig. 110.

% A=)
| | (06 ] [1en & | (28] @24kt
Fulze Ht. Analysis
Configuration: ['w/ater Fiter =l Start, 12:15:27 PM
} Container ID: |Waler Filter reanalysis 070802_1120 I:l 9/21/2008
Feal: 291578
Fill Height, |79.6000 cm 4 Live:  2,093.70
Dead: 2819 %
Tare weight, |0.0000 kg Aol
Gross Wweight, [3.8037 kg Festare Config Defaults H j
i
Del
’ Peak.
Input Count Rate: 0 cpz ﬂ Info j
i

22 ISOTOPIC HTML Report - Microsoft Internet Explorer,
Links @] Adv @] OfcD @] Raw @]BEC &) APOD &G &M

|i'] Q'] : £ Address @C:'\User'l,\-\-‘ater Filter BuFoOD26, html

File Edit ‘View Favorites Tools  Help

Isotopic ¥4.3
Sample Name: Water Filter reanalysis 070802 1120

Specttum File Matme: CAT2er\W ater Filter Buf0026. Anl

Start time 9/21/2006 12:15:27 PM
Live: kime: 2094 Real time: 2916
Detectar: Mo detector Dead time (%) 28.19

Figure 110. Revised Container ID isDisplayed on Spectrum Window, Title Bar, and HTML
Report.
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8.4. Services

The Services menu (Fig. 111) contains several functions and Leloss

utilities. set presets/recalibrate energy...
Peak Info

8.4.1. Set Presets/Recalibrate Energy... Clear AllRCIs
Recall RO File...

This function is used to correct the energy calibration in case Calculzte Field of View...

it has changed. If a good spectrum is collected in this step, you Figure 111. ServicesMenu.

can saveit and useit for later energy recalibrations. Only the

energy calibration is changed, so a high-quality spectrum (as

needed for the FWHM calibration) is not necessary. Y ou will need a multi-nuclide source and a
corresponding library file. Thisrecalibration is only performed on the spectrum in the active
window. The result is stored in the MCB and subsequently written to any .SPC files generated
during acquisition. No calibration file is created.

CAUTION  You can obtain an excellent spectrum for energy recalibra
tion in only afew minutes. However, agood FWHM cali- Energy
bration requires a much longer acquisition. Before using Feak @ 4100.73
the Auto Calibrate function, be sure to disable the FWHM E=fe27.5700 kel
calibration by marking the No FWHM Cal checkbox on __Enter|
the Energy Calibration Sidebar (Fig. 112). T;‘E‘jergies
At times you might notice a slight gain shift in the spectrum. Y ou can [Vt Eray
remedy thisincorrect energy calibration by using the Auto Calibrate Recal.. | Save. |
function at the bottom of the Energy Calibration Sidebar. Note, how- = EnergF_l,ilt
ever, that the library used for the sample analysis might contain too many . T
gammarays for the auto-calibrate feature to work properly. It is good W i E
practice to have another, simpler library available that containsonly the
most intense gamma rays in the spectrum. This library should contain no Auta Caiibrate |
more than 10 gamma rays covering the energy range of the spectrum. If Figure 112.
the counting uncertainties for on the peaks are adequate for proper peak Disable the
identification., you might not have to collect new data. Try to avoid using FWHM
gamma v rays with energies below 55 keV in the Auto Calibrate library. Calibration.

The starting dialog is shown in Fig. 113. When you click OK, the spectrum will be collected
according to the selected checkboxes, the calibration performed, and the results stored without
any other operator actions.

The Analysis Library selected must contain the nuclides in the calibration source.
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Set the preset Live Time or Real
Time Preset to count for a period
long enough to accumul ate about
10000 countsin the peak areas. The
dead time should not be about 15%
for best results, so either preset can
be used.

If the MCB contains avalid spec-
trum of this source, it can be used
asis or more counts can be added
to it. To keep the existing data,
unmark the Clear Data on Start
box. To add datato it (that is,
count for more time), click the
Acquire new Data box. To save
the spectrum to disk when the cali-

Emergy Recalibration ﬁ|

Place the zource in the calibration pozition, werify parameters and
zelect OFK. to beain data collechion:

Analysiz Library: |[BRILEERYNAEIEAT

Browsze..,

Feal Time Preset; |5-':":' Seconds

Live Time Preset; | Seconds

Acquire new Data; v
Clear Data on Start; [+

Save Spechum on Completion: W

k. | Cancel

Figure 113. Start the Energy Recalibration.

bration is complete, click the Save Spectrum on Completion box.

When the entries are complete, click OK. Thiswill start the process of collecting the data,
performing the calibration, and saving the spectrum to disk. When compl ete, a message box will

inform you.

8.4.2. Peak Info

This command operates when the marker is posi
tioned in apeak or in an area marked as an ROI.
It displays the following information in a popup
box and on the Supplementary Information Line

(Fig. 114);

® |f the spectrumisnot calibrated, the cen-
troid channel, FWHM, FW1/xM (all in
channels), gross area, net area, and net
area uncertainty are displayed for the ROI.

e |f the spectrum is calibrated, the centroid
channel, FWHM, FW1/xM in channels
and calibration units (e.g., energy), library
“best match” energy and activity, gross
area, net area, and net-area uncertainty

are displayed for the ROI.

Peak: 3146.37 = 1173.38 ke¥

FWHM: 2.16 PW[1{5]M: 3.32

Library: Co-60 [Cobalt) at 1173.24; 338.3 cA
Gross Area: 7991531

Net Area: 7522128 +3129

Grossf{Net Count Rate: 359.31 } 338.20 cps

Marker 3146 = 117324 ke 1,209,049 Cnts
Best library match: Co-60 [Cobalt) at 117324 ; 3383 b

Gross Area: 8234313 Net Area: 7589080 £3585

Figure 114. Peak Info Beneath Marker
and Above Peak.
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If the MCB is acquiring data, the displayed values are continuously updated.

NOTE If the marker isin an ROI, peak information is displayed whether or not the areaisa
detectable peak. If no ROI is marked, the peak limits are the same as the limits for the
ROI Insert button on the Status Sidebar. If apeak is detected, itsinformation isdis-
played (otherwise a“could not fit peak properly” message is displayed).

The Next Peak and Previous Peak buttons on the Status Sidebar will move the Peak Info box
up and down in the spectrum. To closeit, click it or press <Esc>.

See the Supervisor Manual for peak calculation details.

8.4.3. Clear All ROIs

Thisresets all the ROI bitsin the displayed spectrum (i.e., removes all ROI markings from the
spectrum).

8.4.4. Recall ROI File...

Recall File... setsthe ROIls in the buffer or active MCB to the table in the disk file created by
ROIl/Save File... (see the Supervisor Manual), from the table stored in an .SPC file, from the
analysislimitsin a.UFO file, or from the energiesin alibrary. This command opens a standard
Windows file-open dialog. When you select afile, the ROIsin the buffer or active MCB are set
to conform to the table in the file. The previous ROIs are cleared. The data contents of the buffer
or MCB are not altered by this operation, only the ROI bits in the buffer or MCB.

In .ROI, spectrum, and .UFO files, the ROIs are saved by channel number. Therefore, if the spec-
trum peaks have shifted in position, the ROIs in the file will not correspond exactly to the spec-
trum data. For library files, the ROIs are generated using the library energies and the energy and
FWHM calibrations.

8.4.5. Calculate Field of View
Thisis discussed on page 120.

8.5. Display

The spectrum display can be controlled by the Display menu (Fig. 115), which is only displayed
on the full menu. These commands act on the active spectrum windows. These functions

are duplicated by hot keys, some on the toolbar, and some are on the right-mouse-button menu
(see Section 8.6).
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8.5.1. Logarithmic

L ogarithmic toggles the vertical scale of the Expanded Display

Spectrum View between the logarithmic and linear modes. v Logarithmic  Keypad{ /)
This function is duplicated by K eypad</> and the L og/ Automatic  Keypad( ™)
Linear Display button on the toolbar.

Baseline Zoom

Zoom In keypad{ +)

_ Zoom Qut Keypad{ -

8.5.2. Automatic Center Keypad( 5)
Eull View Alt+F7

Automatic switches the Expanded Spectrum View to a : _
linear scale that is automatically adjusted until the largest Figure 115. Display Menu.
peak shown is at its maximum height without overflowing

the display. It also toggles the vertical scale of the spectrum display between the automatic and
manual modes. If the logarithmic scale was enabled, the display is switched to linear. This func-
tion is duplicated by Keypad<*> and the Vertical Auto Scale toolbar button.

8.5.3. Baseline Zoom

Baseline Zer o switches to autoscale mode, then sets and keeps the baseline of the Expanded
Spectrum View at zero counts. Autoscale is then switched off. Thisfunction is duplicated by the
Baseline Zoom toolbar button.

8.5.4. Zoom In

Zoom | n adjusts the horizontal and vertical scales in the Expanded Spectrum View to view a
smaller portion of the spectrum. The vertical scaleisdivided by two and the horizontal scaleis
reduced by about 6% of the full horizontal scale. The current horizontal and vertical full-scale
values are shown on the toolbar (see Fig. 116).

This command is duplicated by K eypad<+>, the tool bar ™y 28|
Zoom In button, and Zoom I n on the right-mouse-button Figure 116. Vertical and Horizontal

menu. Full-Scale Setting on the Toolbar.

8.5.5. Zoom Qut

Zoom Out adjusts the horizontal and vertical scales in the Expanded Spectrum View to view a
larger portion of the spectrum. The vertical scale is doubled and the horizontal scale isincreased
by about 6% of the full horizontal scale.

This command is duplicated by K eypad<->, the toolbar’s Zoom Out button, and Zoom Out on
the right-mouse-button menu.
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8.5.6. Center

This function forces the marker to the center of the screen by shifting the spectrum without
moving the marker from its current channel. This function is only required when moving the
marker with the mouse; the keyboard functions for moving the marker automatically shift the
spectrum to center the marker when the marker travels past the end of the current Expanded
Spectrum View. Center is duplicated by Keypad<5> and the Center button on the toolbar.

8.5.7. Full View

Full View adjusts the horizontal and vertical scaling to display the entire spectrum in the
Expanded Spectrum View. This command is duplicated by <Alt + F7>.

8.6. Right-Mouse-Button Menu

Figure 117 shows the right-mouse-button menu. To open it, move Start
the mouse pointer into the spectrum display, right-click to open the Stop
menu, then left-click to select the desired command. Clear
Zoom In
8.6.1. Start Zoom Cut

Undo Zoam In

This starts data acquisition in the selected MCB; see Section 8.2.3.

Peak Info
Input Count Rate
8.6.2. StOp Surm
Ends data collection in the selected MCB; see Section 8.2.4. MCE Properties
Figure117. Right-
8.6.3. Clear M ouse-Button
Menu.

Clears the MCB memory; see Section 8.2.5.

8.6.4. Zoom In / Zoom Out
See Sections 8.5.4 and 8.5.5, respectively.

8.6.5. Undo Zoom In

This undoes or reversesthe last Zoom | n operation done with the rubber rectangle. It restores
the display to the horizontal and vertical expansion before the Zoom In. It is not the same as
Zoom Out.

8.6.6. Peak Info
This command is explained in Section 8.4.2.
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8.6.7. Input Count Rate

On supported ORTEC MCBs, the input count rate can be shown in the upper |eft corner of the
spectrum window; seeitem 5 on page 8. Thisis the input count rate and not the number of pro-
cessed pulses. The buffer shows the input count rate when the spectrum from an MCB that sup-
portsthis feature is transferred to the buffer from the MCB or saved to disk. In MCB windows, if
the MCB is not acquiring data, the value displayed is the current input count rate value, not the
count rate when the MCB was stopped.

8.6.8. Sum

The Sum function performs its calculation as
follows, and displays the sum on the Marker
Information Line:

1) If the marker isnot in an ROI, the countsin
al data channelsin the buffer (e.g., channel 1
to the maximum channel currently selected)
are summed.

Marker 2827 = 1.054 26 kev 79 Cnts
Sum of Countz from Channel 1425 to 4218 iz : 190962

2) If the marker isin an ROI, the sum of the data
channelsin the ROI is shown on the display.
This E the same as the gross count_s in the Peak Figure 118. Summing the Channelsin a
Info display, but can be used on wider ROIs. Rubber Rectangle.

3) You can also sum aregion by marking it with
arubber rectangle, then selecting Sum. Thisisillustrated in Fig. 118.

8.6.9. MCB Properties...
This command accesses the MCB setup dialogs discussed in Section 8.2.2.
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[Intentionally blank]
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9. QUALITY ASSURANCE

The accuracy and reproducibility of results of a data acquisition system should be verified on a
periodic basis. Quality Assurance (QA) in ISOTOPIC supplies ameans for doing thisin accor-
dance with ANSI N13.30 and N42.14. The detector-shield background, detector efficiency, peak
shape, and peak drift can be tracked with warning and acceptance limits. The latter measure-
ments use a check source. These results are stored in the ISOTOPIC database, GvQa32.mdb and
can be displayed and charted. The database can be accessed with commercially available data-
base products, including Microsoft Access. The information stored in the database for each
detector includes:

e Total Background count rate (counts/sec), which is taken without a source.
e Total Activity of al nuclide(s) for agiven calibration source (decay corrected).

e Average FWHM ratio (FWHM gerim/FPWHM cipaion) fOr alist of peaksinalibrary from
a calibration source.

® Average FWTM (full width at tenth maximum) ratio (FWTM gy FWTM ciipraion) fOr @
list of peaksin alibrary from acalibration source.

® Average peak shift, the average of the deviation of actual peak centroids from expected
library energies within a specified range (the Match Width entered on the Analysis tab
under Settings/Configurations...).

e Optionaly, the Actual centroid energiesof all the library peaks.

The background should be monitored to verify that the detector and shield have not been con-
taminated by radioactive materials. The value stored is the total count rate which isindependent
of the count time and any specific isotopic contamination. A background analysis report is
printed after the analysis compl etes.

The total activity of acalibration or check source will check the efficiency calibration currently
in use and the general operating parameters of the system, including source positioning, contam-
ination, library values, and energy calibration. This activity calculation uses the general analysis
program to ensure that the total system is checked.

The FWHM and FWTM values will check the electronic noise and pole-zero adjustment of the
amplifier. The peak shift checksto verify that the system gain and zero offset have not changed.
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Figure 119 shows the QA submenu under the Acquire menu. These
commands allow you to accomplish the three major QA functionsin

ISOTOPIC:

1) Establishing and entering the settings, or “ground rules,” for QA.
Thisistypically performed in the Supervisor program; see the

Measure Background
Measure Sample

Status, ..
Cantral Chart, ..

Figure119. QA
Submenu.

“Quality Assurance” chapter in the Supervisor Manual for

instructions.

2) Measuring background and sample. Thisis performed periodically, and is automatically

logged into the QA database.

3) Analyzing the QA database and generating reports. Thisincludes ISOTOPIC Status and
Control Chart features, to view the current status of measurements for the MCB and/or view
and print the data stored in the database as a control-chart display.

9.1. Measure Background

This command opens the dialog in Fig. 120,
to verify that all sources have been removed
from near the detector before proceeding.
Confirm that all sources have been removed
for a background measurement, click
OK-Start. The remaining functions are
performed automatically.

Mark the Overwrite (r epeat) previous
background measurement checkbox (by
clicking it) if the previous measurement
wasin error. For example, if a problem was
detected, fixed, and thisrun isto verify the
repairs, mark the box so the “bad” valueis
not kept in the database. Click OK.

If the background is outside the set limits, a
warning similar to Fig. 121 is displayed.

144

Background QA Measzurement

Ensure that detectar i free of any
zamples, and press "0K - Start” to

continue. F=rime] |

Ovenarite epeat] previous background measurerment; [

Figure 120. Begin Count for Background QA.

QA Acceptance Threzhold Has Been Yiolated!

Winlation
| Total Backaround Ok
k inirnLnn b asirunn
5.000 [ 17440 a0.00 Statuz. .

Recommendation

Correct conditions contrbuting to the excursion of this
parameter; and/or obtain supervizar azsistance in
establizhing new threshold walue(z].

MOTE that any further data acquizition may be inhibited on
thiz detector until thiz violation haz been eliminated.

Figure 121. Background Warning Message.
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9.2. Measure Sample

This command opens the Sample QA Sample QA Measurment
Measurement dialog (Fig. 122). It contains

areminder to place the QA source on the sample Type:  Qad732. oo

detector. Click Overwrite to replace the This is QA for the 473214-11 sample, Carcel |

last measurement. Click OK—Start to

beg| n the count. Ovenwiite [repeat] previous sample measurement: [
MNOTE

The QA source spectra are collected for the Enzure that the correct sample iz properly mounted at

the Detector, and press "0F, - Start" to continue.

preset time and analyzed automatically. The
analysis results are compared with the limits.

If the result is outside the limits, a warning Figure 122. Starting Sample Type QA
is displayed. The results are also stored in M easur ement.
the QA database.

9.3. Status...

The QA status for the currently selected Detector is displayed as shown in Fig. 123. Click OK to
closethe dialog.

QA Status for this Detector EHE
teasurements Recorded for thiz Detector
Background only:
Total [Sample twpe and Backaround], 3
— Minimurm — —— Low—— —— Latest Meazurement—— —— High—— - Maximuim -
T otal Background: 1] 5.000 | i L A0.00 100.00
Total Activity (Bg): I 1]
Feak Shift (keh]: -0.50000 (| -0.25000 | ] [ok.] 0 25000 0. 50000
fy PuHM Riatio; | W F0000 1 080000760000 [ok.] 1.200 1.500
v P TM Ratior | 20000 11 075000 1| 700000 [o.k.) 1.500 2.000

Figure 123. Showing Status of QA Measurementsfor a Detector.
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9.4. Control Charts...

The Control Chart... functions display <" Isolopic Quality Assurance _ I =] E3
the data StOI’ed in the QA database asa EI::ngale FlatVanable Detector..  Options

control chart. The displayed data can be 1 DSPEC-075

scrolled backward or forward across the . SELLELL Sl D .
screen so that all collected data can be e - ~ -
viewed. A typical chart isshownin o e
Fig. 124. The short dashed lines repre- """" . o
sent the warning limits and the long e st R A
dashed lines represent the acceptance L Cot T e e
threshold limits. agesEat | o
FI gure 125 ShOWS the Contr0| Chart FI Ie 9'3?4E+4?:£2I83EII2 Marker: 871 2I.fl]I2 II]1:Il]1 ﬁ:MI= IIS.II]2I2EI+5I qu - 8:’25I£DI2
menu, which contains the Print Graph

command for printing the current graph

on the current printer; the Exit com- Figure 124. Control Chart Example.

mand for closing the QA Chart Program

(this duplicates the dialog upper-right Close box); and an About box providing version informa-
tion about the chart program.

Choose the chart time period (Week, Month, or Quarter) from the Scale menu (Fig. 126).

The Plot Variable menu (Fig. 127) contains functions for selecting Activity, Peak Ener gy,
Peak Width @ Half Max, Peak Width @ Tenth Max, or Background.

Plat Yariable
Print Graph Wfeel v Activity
Exit v Manth Peak Energy
: , Figure 126. Peak Width @ Tenth Max
Figure 125. QA Chart File Scale Men. Eackiround
Menu. : :
Figure 127. Plot Variable
Menu.

The Detector menu item opens the list of MCBs for which background and sample
measurements have been made (Fig. 128). Select an MCB for this control chart and click OK.
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Offline processing of the QA database (including detailed

trend analyses) can be done outside of ISOTOPIC. The
database format used is well-documented and compatible
with a number of popular software products including
Microsoft Access.

IMPORTANT Westrongly recommend that you back
up any ISOTOPIC database files
before performing manipulations on
them outside of | SOTOPI C.

Cancel

The Options menu (Fig. 129) includes an Always On Top Figure 128. Detector Pick List.
command, which keeps the QA window on top of all other

windows, no matter which window (in ISOTOPIC or any

other program) might be active.

The Fixed Vertical Scale command adds flexibility in displaying Options

control charts both on-screen and on printouts, for comparison with v Always On Top

other charts. Fixed Yertical Scale
Figure 129.

® Fixed Vertical Scale Off (no checkmark) — In this mode,
the vertical scale of the graph is adjusted so that al points
are shown to scale. All points are black. If one or more data points are substantially out of
range, the graph may be quite compressed verticaly.

° Fixed Vertical Scale On (checkmark) — In this mode, the vertical scale of the graphis
set to show the upper and lower alarm limits as full scale. The data points within the
alarm limits are colored black. Out-of-range points are displayed in red at the lower or
upper limits of the graph, at the proper horizontal coordinate. The out-of-range points are
printed as a question mark ( ?).

To switch between the two display modes, click the menu item to mark it with a checkmark or
unmark it.

Figures 130 through 133 show the screen and printout for a QA data set with Fixed Vertical

Scale on, then off. Compare the location of the points that exceed alarm limitsin Figs. 130
and 131 to the location of the question marksin Figs. 132 and 133.
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«-* |zotopic Quality Assurance

File Scale  Plot'ariable Detector...  Options

=] E3

ORTEC
1 DSPEC-07%5

1.034E +5

1.055E+5

1.016E+5

9.765E +4

9.374E+4

Standard 5ample Actlivity

e
x a
n " "
o L
u n [ ]
na u
"
Fi2en: Marker: 8/12/02 01:0

AM = 6.0Z22E+5 Bqg B/26/02

Figure 130. Control Chart On Screen with Fixed Vertical
Scale On.

1 DSPEC-075

9/2/98 10:23:06 AM

1.094E+5

Standard Sample Activity

1.055E+5

1.016E+5

9.765E+4

9.374E+4

7128197

UL L 200rnerrrnreeerrrrn L L ||

1 1 i | i { i 1 I 1 1 i | |

Marker: 8/12/97 01:01 AM = 6.022E+5 Bq 8/26/97

Figure 131. Printout of Control Chart with Fixed Vertical Scale

Oon.
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«-* lzotopic Quality Assurance =] E3
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10. KEYBOARD ACCELERATORS

This chapter describes the |SOTOPIC Operator accelerator keys.

10.1. Introduction

Table 3 and Fig. 134 provide a quick reference to all of the ISOTOPIC Operator keyboard and
keypad functions, which are discussed in more detail in the remainder of the chapter.

The accelerators operate only in the active window, and the cursor must be in the active
spectrum window.

The multi-key functions, such as <Alt + 1> or <Shift + ->, are executed by simultaneously pres-
sing and releasing both keys (e.g., <Alt>, <Shift>, or <Ctrl|>). Commands that use the keypad
begin with the word Keypad, e.g., Keypad<5>.

The menus are accessed by clicking them with the mouse, or by using the Alt key plus the key
that matches the underlined letter in the menu item name. For example, to open the File menu,
press <Alt + F>,

The ISOTOPIC accelerator keys do not interfere with Windows menu operations or task switch-
ing.

10.2. Marker and Display Function Keys

10.2.1. Next Channel <->[<e>

When not in rubber-rectangle mode, the right and left arrow keys move the marker by one dis-
played pixel in the corresponding direction. This may represent ajump of more than one spectral
data memory channel, especialy if the horizontal scale in channelsis larger than the width in
pixels of the window (see the discussion in Section 2.1).

If the horizontal scale is expanded, when the marker reaches the edge of the spectrum window,
the next key press past the edge shifts the window to the next block of channelsin that direction
such that the marker is now in the center of the display.

When the ROI mode is set to M ark, the <->/<«~> keys cause the channels to be marked as the

marker moves. Similarly, they clear the ROI bits while the ROl modeis UnMark. (See the
Supervisor Manual.)
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Table 3. Quick Referenceto | SOTOPIC Keyboard Commands.

Key

<l>or <F5>
<1>or <F6>
<->

<>

<->or <F7>
<+> or <F8>
<Ctrl + ->
<Ctrl + «>
<shift +->
<Shift + «>
<Alt + ->
<Alt + «>
<PageUp>
<PageDown>
<Home>
<End>
<Ctrl + Fi>
<F2>

<F3>

<Shift + F3>

<F5>or <I>
<F6>or <1>
<F7>o0r <->
<F8> or <+>
<Alt + F7>
Keypad<->

K eypad<+>

K eypad<5>

K eypad</>
Keypad<*>
<Shift + 1>
<Shift + 1>

<Alt + 1>

<Alt +2>

<Alt + 3>

<Alt + ->

<Shift + Alt + ->
<Alt + +>

<Shift + Alt ++>
<PrintScreen>

Function

Change vertica scale so spectrum pesks are smdler.

Change verticd scale so gpectrum pesks are larger.

Move marker to higher channdl.

Move marker to lower channdl.

Narrow the horizontal scae.

Widen the horizontd scale.

Jump to next (higher-energy) pesk.

Jump to previous (lower-energy) peek.

Jump to next higher ROI.

Jump to next lower ROI.

Move to next (higher-energy) library entry.

Move to previous (lower-energy) library entry.

Jump to higher channel number in 1/16th-screen-width increments.
Jump to lower channd number in 1/16th-screen-width increments.
Jump to firgt channd of the full spectrum.

Jump to last channd of the full spectrum.

Sdect Detector i (i = 1 to 12, in pick list order).

Switch ROI bit control from OFF to SET to CLEAR.

In supported ORTEC digitdl MCBs, switch between the two spectra stored in ZDT mode.
In supported ORTEC digitd MCBs, switch the disk spectrum to compare normal to disk ZDT spectrum or ZDT
gpectrum to disk normal spectrum.

Change verticd scale so that spectrum pesks are amdler.

Change vertica scale so that spectrum pesks are larger.

Narrow the horizontal scae.

Widen the horizontd scale.

Resat both horizontal and vertica scaling to view complete spectrum.
Zoom out.

Zoomin.

Center expanded display on cursor.

Switch to logarithmic verticad scde.

Switch to auto vertical scale.

Shift the compare spectrum upwards.

Shift the compare spectrum downwards.

Start acquisition in sdlected Detector.

Stop acquisition in sdected Detector.

Clear datain sdlected Detector.

Decrease amplifier fine gain by amalest increment (where supported).
Decrease amplifier fine gain by severa increments.

Increase amplifier fine gain by amalest increment.

Increase amplifier fine gain by severa increments.

Capture screen to Windows Clipboard.
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10.2.2. Next ROI <Shift + ->/<Shift + <>

The <Shift + -> or <Shift + <> move the marker to the beginning of the next higher channel
ROI, or the end of the preceding ROI, respectively, of the displayed spectrum. These functions
are duplicated by the ROI indexing buttons on the Status Sidebar.

10.2.3. Next Peak <Ctrl + ->/<Ctr| + «>

The <Ctrl + -> and <Ctrl + > keys perform a peak search on the spectrum in the higher or
lower channel direction, respectively, and move the marker to the first peak found. If no peak is
found, the program displays the “No M or e Peaks’ message and the marker does not move. If the
spectrum is energy-calibrated and the library loaded, the system displays the best match from the
library within two FWHMSss of the peak centroid. If there is no match within this range, the “No
Close Library Match” message is displayed. These functions are duplicated by the Peak
indexing buttons on the Status Sidebar.

10.2.4. Next Library Entry <Alt + ->/<Alt + <>

These keys move forward or backward through the nuclide library to the next closest library
entry. Each button press advances to the next library entry and moves the marker to the
corresponding energy. Also, instead of indexing from a previously identified peak, the marker
can be positioned anywhere in the spectrum and these keys used to locate the entries closest in
energy to that point. If awarning beep sounds, it meansthat all library entries have been
exhausted in that direction, or that the spectrum is not properly calibrated for reaching the energy
with the marker. In any case, if an appropriate peak is available at the location of the marker,
data on the peak activity are displayed on the Marker Information Line. These functions are
duplicated by the Library indexing buttons on the Status Sidebar.

10.2.5. First/Last Channel <Home>/<End>

These keys move the marker to the first or last channel of the spectrum.

10.2.6. Jump (Sixteenth Screen Width) <PageDown>/<PageUp>

<PageDown> and <PageUp> jump the marker position to the left (to lower channel numbers) or
right (to higher channel numbers), respectively, 1/16 of the window width, regardless of the
horizontal scale. The status of the ROI bit is not altered when the marker is moved with these
keys, that is, the Mar k/UnM ar k/Off state isignored. The marker channel contents and Marker
Information Line are continuously updated as the marker jumps, so when the jump is complete,
the marker information is up-to-date for the current channel.
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10.2.7. Taller/Shorter <1>/<1>

When not in rubber-rectangle mode, the <1> and <!> keys decrease or increase the vertical full
scale of the displayed spectrum so the peaks appear taller or shorter, respectively. The minimum
Is 16 counts-full-scale; the maximum is 1024 million counts. Each successive key press doubles
or halves the full scale until the maximum or minimum is reached. Whenever the maximum full-
scale value is reached, the next <1> key press switchesto logarithmic scale. If the display is
aready in logarithmic scale, the display switchesto linear scale. In either case, the vertical full-
scale value is aways shown on the toolbar. These keys duplicate the function of the <F6>/<F5>

keys.

Note that if the number of counts exceeds the full-scale value, the data points will be displayed
at the full-scale value.

10.2.8. Compare Vertical Separation <Shift+1>/<Shift+1>

In Compare mode, the <Shift + 1> or <Shift + | > keys decrease or increase the vertical
separation between the two spectra. Each successive key press will increase or decrease the
separation by moving the spectrum read from disk. The spectrum from disk can be moved below
the first spectrum if it has fewer counts.

10.2.9. Zoom In/Zoom Out Keypad<+>/<->

K eypad<+> decreases the scale of both axesin the Expanded Spectrum View so the peaks
appear larger, while K eypad<-> does the opposite, making the peaks look smaller. The scale
value for both axes is always shown on the toolbar. These functions are duplicated by the Zoom
In/Zoom Out buttons on the toolbar and Zoom I n and Zoom Out under the Display menu. See
Section 2.1 for amore detailed discussion.

10.3. Keyboard Number Combinations

NOTE Only the keyboard numbers will function in the following combinations. The keypad
number keys will not perform these functions.
10.3.1. Start <Alt + 1>

<Alt + 1> starts the acquisition in the selected MCB. Any presets desired must be entered before
starting acquisition. This accelerator duplicates the Start toolbar button.

10.3.2. Stop <Alt + 2>
<Alt + 2> stops acquisition in the selected MCB. This duplicates the Stop toolbar button.

155



ISOTOPIC v4.3 (ISOPLUS-BW) Operator User’s Manual 796090N / 0714

10.3.3. Clear <Alt + 3>

<Alt + 3> clears the displayed MCB histogram data and its descriptors (e.g., real time, live
time). This accelerator duplicates the Clear Spectrum toolbar button.

10.3.4. Narrower/Wider <+>[<->

The <+> key decreases the horizontal scale of the Expanded Spectrum View so the peaks appear
wider, while the <-> key increases the horizontal scale, making the peaks look narrower. The
horizontal and vertical scale values are displayed on the toolbar. These functions are duplicated
by <F7>/<F8>.

10.4. Function Keys

10.4.1. Taller/Shorter <F5>/<F6>

These keys decrease or increase the vertical full scale of the displayed spectrum so the peaks
appear taller or shorter, respectively. They duplicate the function of the <1> and <!> keys. The
vertical scale value is always shown on the toolbar.

10.4.2. Narrower/Wider <F7>/<F8>

These keys increase or decrease the horizontal scale of the data display so the peaks appear
narrower or wider, respectively. They duplicate the function of <-> and <+> keys. The
horizontal scale value is aways shown on the toolbar.

10.4.3. Show Full View <Alt + F7>

This key will force the Expanded Spectrum View for the active spectrum to be the full spectrum
width. Thisis duplicated by the Display/Show Full View.

10.5. Keypad Keys

10.5.1. Log/Linear Keypad</>

K eypad</> toggles the active spectrum window between logarithmic and linear vertical display.
Thisis duplicated by the L og toolbar button. The vertical scale can be controlled with the Zoom
In/Zoom Out toolbar buttons, K eypad<+>/<->, the <1> and <!> keys, and <F5/F6>.
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10.5.2. Auto/Manual Keypad<*>

K eypad<*> switches the spectrum window between automatic and manual vertical full scale
(see the discussion in Section 8.5.2). Thisis duplicated by the Vertical Auto Scale button on the
toolbar.

10.5.3. Center Keypad<5>

K eypad<5> forces the marker to the center of the screen by shifting the spectrum without
moving the marker from its current channel. Thisis duplicated by the Center button on the
toolbar. For more information, see Section 8.5.6.

10.5.4. Zoom In/Zoom Out Keypad<+>/<->

K eypad<+> decreases the scale of both axes in the Expanded Spectrum View so the peaks
appear larger, while K eypad<-> does the opposite, making the peaks look smaller. The scale
value for both axes is always shown on the toolbar. These functions are duplicated by the Zoom
In/Zoom Out toolbar buttons.
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