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NOTE!

We assume that you are thoroughly familiar with 32-bit Micr8soft
Windows® usage and terminology. If you are not fully acquainted
with the Windows environment, including the use of the mouse,
strongly urge you to read the Microsoft documentation supplied
with your Windows software and familiarize yourself with a few
simple applications before proceeding.

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




INSTALLATION

If your multichannel buffer (MCB) has instructions for
Installing both the hardware and an accompanying copy of
MAESTRO-32, they supersede the instructions below.

Before installingMAESTRO-32, make sure any MCBs
connected to your PC are powered on, otherwise, the
software will not detect and configure them during
Installation.

Insert the CD and click o@tart, thenRun.... Enter
D:\setup.exe In theRun dialog and click of©OK. The
remainder of the installation is automatic — just answer the
wizard questions. At the end of installation, restart the PC.
When the PC restarts, click &tart, Programs

MAESTRO 32, andMAESTRO for Windows .

For detailed instructions on installation, hardware interface
selection, and network protocol configuration, see the
accompanyin@®RTEC MCBCONNECTIONS-32 Hardware
Property Dialogs Manual



1. INTRODUCTION

1.1. MCA Emulation

A multichannel analyzefMCA), in its most basic form, is an instrument that sorts and counts
events in real time. This sorting is based on some characteristic of these events, and the event
grouped together into bins for counting purposes calheghnels The most common type of
multichannel analysis, and the one which is of greatest interest to nuclear spectroscpplsts, is
height analysi§PHA). PHA events are signal pulses originating from a detédtoe.

characteristic of interest is the pulse height or voltage, which is proportional to the particle or
photon energy. Aanalog-to-digital convertefADC) is used to convert each pulse into a channel
number, so that each channel corresponds to a narrow range of pulse heights or voltages. As
pulses arrive over time, the MCA collects in memory a distribution of the number of pulses with
respect to pulse height (a series of memory locations, corresponding to ADC channels, will
contain the number of pulses of similar, although maessarily identical, height). This

distribution, arranged in order of ascending energies, is commonly referred $pexgramTo be
useful, the acquired spectrum must be available for storage and/or analysis, and is displayed o
graph whose horizontal axis represents the height of the pulse and whose vertical axis represe
the number of pulses at that height, also referred tdhastagram.

MAESTRO-32, combined witmultichannel buffe(MCB) hardware and a personal computer,
emulates an MCA with remarkable power and flexibility. The MCB performs the actual pulse-heigh
analysis, while the computer and operating system make available the display facility and data-
archiving hardware and drivers. The MAESTRO software is the vital link that marries these
components to provide meaningful access to the MCB via the user interface provided by the comp
hardware.

The MAESTRO-32 MCA emulation continuously shows the spectrum being acquired, the curre
operating conditions, and the available menus. All important operations that need to be performr
on the spectrum, such as peak location, insertioagibns of interesfROIs), and display scaling
and sizing are implemented with both the keyboard (accelerators) and mouse (toolbar and men
Spectrum peak searching, report generation, printing, archiving, calibration, and other analysis
tools are available from the menus. Some menu functions have more than one accelerator so tl
both new and experienced users will find the system easy to use. This version of MAESTRO
continues to offer the flexibility of constructing automated sequences or “job streams.”

A bufferis maintained in the computer memory to which one spectrum can be moved for display
and analysis, either from Detector memory or from disk, while another spectrum is collected in 1

!In this manual “Detector” (capitalized) means the transducer (high-purity germanium, sodium iodide, silicon
surface barrier, or others) plus all the electronics including the ADC and histogram memory. The transducers a
referenced by the complete name, e.g., high-purity germanium (HPGe) detector.
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Detector. As much as possible, the buffer duplicates in memory the functions of the Detector
hardware on which a particular spectrum was collected. Data can also be analyzed directly in t
Detector hardware memory, as well as stored directly from the Detector to disk.

MAESTRO-32 uses the network features of Windows to allow use and control of MCB hardwat
anywhere on the network. The networking extensions of Windows and MAESTRO are disablec
the network is not installed in the PC or is not connected.

1.2. Hardware

MAESTRO-32 (A65-B32) will run on any personal computer thapsuts Microsoft

Windows 95, Windows 98, or Windows NT. For PCs with a memory-mapped MCB interface, th
network or other interface must not use memory mapped into page D of the PC memory map (s
the ORTEC MCBCONNECTIONS-32 Hardware Property Dialogs ManuglPart No. 931001]

included with MAESTRO). Data can be saved or retrieved from any number of floppy or fixed
drives.

Front-end acquisition hardware supported includes ORTBEDGAM ®, Spectrum Masteror
DSPEC MCBs interfaced to the computer with an appropriate adapter card and cable, or using
the printer-port adapter. In a network, the ORSIM can also be used to connect MCBs directly
to the Ethernet.

1.3. Detectors

MAESTRO-32 can control and display an almost unlimited number of Detectors, either local or
networked; the limit depends on system resources. These can be any mixture of the following
types of units, properly installed and hardware-configured: Models 916A, 917, 918A, 919, 920,
921, 926, 919E, 920E, 921E, 92X, 92X-Il, NOMAPIlus, NOMAD, MicroNOMAL,

OCTETE® PC, TRUMP", MicroACE", DART®, DSPEC, MatchMaker, digiDART™, DSPEC
Plus”, DSPEC jr™, MCA, MiniMCA-166, microBASE™, and other new modules.
MAESTRO-32 will correctly display and store a mixture of different sizes of spectra. The
Detectors in any given system are assigned unigue identification numbers between 1 and 250 ¢
have user-assigned names. Only one Detector at a time can be selected for display; its numbe
name are listed in the Detector field on the Toolbar. The first 12 Detectors w&etithe Fn>
hotkeys, where nis 1 to 12.

Expanding the system for more Detectors (as well as enabling more than one device on a
Model 919) is easy. When the system incorporates a Model 920- or OCTETE PC-type MCB, tt
system can also be expanded using the internal multiplexer/router. In the Model 920 or
OCTETE PC, the MCB memory is divided irgegmentso that each input has an equal share of
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the MCB memory, the size of which matches the conversion gain or maximum channel number
the ADC. Note that in the multiple-input MCBs like the Model 919 or Model 920, all inputs are
treated as different Detectors. ThereforeCalNNECTIONS software will address one physical 919
unit as four distinct Detectors.

1.4. Detector Security

Detectors can be protected from destructive access by password. If your application supports
detector locking and unlocking, passwords can be set within the application. Once a password
set, no application can start, stop, clear, change presets, change ROIs, or perform any comma
that affects the data in the detector if the password is not known (however, in most cases, the
current spectrum and settings for the locked device can be viewed read-only). The password is
required for any access, even on a network. This includes changing instrument descriptions an
IDs with the MCB Configuration program.

1.5. Enhancements to MAESTRO for Windows

1.5.1. MAESTRO V4.1 vs. V3.2

Version 4.1 has the following enhancements over Version 3.2:

1. Version 4.1 operates in 32-bit mode to take full advantage of Windows 95 and Windows NT
Prior versions operate in 16-bit mode.

2. The dialogs have been updated to the newest Windows standards, making MAESTRO eas
and more error-free to operate.

3. On-line and context-sensitive help have been added to almost every dialog and button.

4. Import and export functions have been added to allow the spectrum data to be read or writt
in formats other than the traditional ORTEC formats. The user can use the supplied function
or supply other formatting programs. Printing or plotting programs (such as ORTEC'’s
WINPLOTS program, supplied with MAESTRO) can be specified in the export function so
hardcopy printouts or plots can be simply made.

5. This version has new hardware support, with new dialogs for the DSPEC, DART, 92X-Il, ar
MicroNOMAD. This support includes the Field Mode for the DART and MicroNOMAD.

6. Additional JOB commands have been added and some JOB commands changed to improv:
flexibility of the .JOB files. JOB variables have been added to some commands for ease of u
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7. ORTEC files have been fully integrated into the Windows Explorer so that clicking on the
ORTEC spectrum file will display the spectrum using WINPLOTS. Other files can be
displayed using Notepad or another appropriate program.

1.5.2. MAESTRO-32 V5vs. V4.1

Version 5.0 has the following enhancements over Version 4.1

1. Spectrum interaction is now performed by drawimgkder rectangleand choosing
commands from a right-mouse-button menu. This replaces marking the ROI with the right
mouse button, and provides more features.

2. A Toolbar has been added for quicker operation.

3. Two new commandZoom In andZoom Out, have replaced the horizontal and vertical
window scaling controls. These give more precise control over the displayed segment and
show more details.

4. File directory defaults have been improved by the addition of a user-selectable list.

5. The MDA preset has been added where the MCB supports it. This is in addition to the
statistical preset and the normal four other presets.

6. The settings in files can be viewed using\flew Controls... command on thAcquire menu.

7. ThePeak Info display box continuously updates with new values for peak area, FWHM,
FWXM, and centroid during spectrum acquisition.

8. Spectrum, library, and region-of-interest files can be selected from Windows Explorer and
loaded into MAESTRO-32 using the Windodag-and-dropfeature.

9. Integrated support for the*®@A (Los Alamos National Laboratory) and MiniMCA-166
(Rossendorf) serial MCBs has been added.

1.5.3. MAESTRO-32 V5.3 vs. V5.
1. The digiDART portable MCA is supported on the USB port.

2. The MCB presets and controls have been moved into a single menu dédéGBoR roperties.
This makes all the MCB controls more uniform and more in line with other Windows
programs.
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3.

5.

Isotope markers have been added. The isotope markers show all the gamma rays of a sing
nuclide (from the library) on the spectrum displays when any one of the gamma rays from th
nuclide is selected on the spectrum. The amplitude of the marker for the selected peak is
proportional to the peak area. The amplitude of the marker for the other peaks is proportion:
to the first peak and the branching ratio.

Support for the SBS60 has been added. The SBS60 is a single ISA card spectrometer inter
for use in Safeguards applications.

Support for Windows 2000 has been added.

1.5.4. MAESTRO-32 V5.35vs. V5.3

1.

2.

Support for Windows XP has been added.
Operation with Windows 95 is not guaranteed.
The DSPEC jr is supported on the USB port.

Support for SP3 of Windows 2000 has been added.
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2. GETTING STARTED

This chapter tells how to start MAESTRO, explains its display features, discusses the role of th
mouse and keyboard, covers the use of the Toolbar and sidebars, discusses how to change to
different disk drives and folders, and shows how to use additional features such as Help.

2.1. Startup

To start MAESTRO, click ostart on the Windows Taskbar, then Brograms,

MAESTRO 32, andMAESTRO for Windows (see Fig. 1). You can also start MAESTRO by
clicking onStart, Run..., and entering a command line in Ren dialog, with or without
arguments, as described in Section A.1.

@ Accessones *
Brograrms d @ M3-D0S Prompt
. &| Windows E=plorer
F arvorit * —
ST B MAESTRO 32 % MAESTRO for Windaws
Documents » ‘3? MLCE Caonfiguration
B Nuclide Library Editar
Seltings ' o winPlots
Eind »
Help
&
) Bun
g lal
-E Log Off
= q‘l Shut Down

#star ||
Fig. 1. Starting MAESTRO.

2.2. Screen Features
Figure 2 shows MAESTRQO's principal screen features:
1. Title bar, showing the source of the currently displayed spectrum. This is either the Detecto
description; the word “Buffer” if the buffer is selected; or a file name, if a file has been savec
or recalled and not yet modified (if a sample description has been entered for the file, it will

accompany the file name). On the far right are the Minimize, Maximize, and Close buttons.

2. Menu Bar, showing the available menu commands (which can be selected with either the
mouse or keyboard); these functions are discussed in detail in Chapter 3.
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Fig. 2. Main MAESTRO Screen Features.

3. Toolbar, beneath the Menu Bar, contains icons for recalling spectra, saving them to disk,
starting and stopping data acquisition, changing the pbiclaracteristics of a spectrum, and

adjusting the spectrum’s vertical and horizontal scale. The name of the selected Detector is

shown.

4. Detector List, on the Toolbar, displaying the currently selected Detector (or the buffer).
Clicking on this field opens a droplist of all Detectors currently on the PC's MAESTRO
Detector pick list, from which you can select a Detector or the buffer.

5. Full Spectrum Window, showing the full histogram from the file or the Detector memory,
and indicating which part of the spectrum is now displayed in the Expanded Spectrum
Window. The vertical scale is always logarithmic. The expanded part of the spectrum is

highlighted in a different color than the rest of the spectrum (see Fig. 3). Clicking on any par
of the spectrum in this window will display that part of the spectrum in the expanded window
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the expanded window will be centered on
the channel where the mouse was clicked
The Full Spectrum Window can be moved
and sized (see Section 2.5.4).

6. Expanded Spectrum Window showing
all or part of the full histogram. In this Fi_g. 3 Cont_ents of Expanded _Spectrum Window are
window, you can change the vertical and T1ghlighted in Full Spectrum Window.
horizontal scaling, and perform a number
of analytical operations such as peak
information, marking ROIls, or calibrating the spectrum. This window also contains a vertical
line called amarkerthat highlights a particular position in the spectrum.

7. ROI Status Area on the right side of the menu bar, indicates whether the ROl marking mod
is currentlyMark , UnMark , or Off. This operates in conjunction with tR&I| menu
commands and arrow keys (see Section 3.5).

8. Status Sidebay on the right side of the screen, providing information on the current Detector
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 2.6).

9. Marker Information Line , beneath the spectrum, showing the marker channel, calibration,
and contents.

10. Supplementary Information Line, below the Marker Information Line, used to show results
of certain calculations, display warning messages, or you give instructions in certain
procedures.

2.3. Spectrum Displays

The Full and Expanded Spectrum Windows show, respectively, a complete histogram of the
current spectrum (whether from a Detector or the buffer) and an expanded view of all or part of
the spectrum. These two windows are the central features of the MAESTRO screen. All other
windows and most functions relate to the spectrum windows. The Full Spectrum Window show:
the entire data memory of the Detector as defined in the configuration. In addition, it has a marl
box showing which portion of the spectrum is displayed in the Expanded Spectrum Window.

The Expanded Spectrum Window contains a reverse-color marker line at the horizontal positior
the pixel representing the marker channel. This marker can be moved with the mouse pointer,
described in Section 2.5.1, and with the>/<-> and<PgUp>/<PgDn>keys.
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Note that in both spectrum windows the actual spectrum is scaled to fit in its window as it appe
on the display. Also, since both windows can be arbitrarily resized (a feature of Windows), it
follows that the scaling is not always by powers of two, nor even integral multiples. Therefore,
MAESTRO uses algorithms to scale the window properly and maintain the correct peak shape:
regardless of the actual size of the window. The vertical scale in the Full Spectrum Window is
always logarithmic. In the Expanded Spectrum Window, use the menus, right-mouse-button me
accelerator keys, and Toolbar to choose between logarithmic and linear scales, change both a:
scales by zooming in and out, and select which region of the spectrum to view.

The spectrum display can be expanded to show more detail or contracted to show more data L
the Zoom In andZoom Out features. Zooming in and out can be performed using the Toolbar
buttons, théisplay menu commands, or tihabber rectanglgsee Section 2.5.3). The rubber
rectangle allows the spectrum to be expanded to any horizontal or vertical scale. The baseline
“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 andisplay menu zoom commands offer a quick way to change the display. These
change both the horizontal and vertical scales at the sametiorma.In decreases the horizontal
width by about 6% of full width (ADC conversion gain) and halves the vertical scal&obine

In button and menu item zoom to a minimum horizontal scale of 6% of the ADC conversion gail
Zoom Out increases the horizontal width by about 6% of full width (ADC conversion gain) and
doubles the vertical scale.

The accelerator keys have also chang@ypad<+>andKeypad<->, respectivelyduplicate the
Zoom In andZoom Out Toolbar buttons anBisplay menu commands. The=5>/<F6>and
<l>/<1> keys change the vertical scale by a factor of two without changing the horizontal scale
The <F7>/<F8>andkeyboard<->/<+> keys change the horizontal scale by a factor of two
without changing the vertical scale.

Depending on the expansion or overall size of the spectrum, all or part of the selected spectrur
can be shown in the expanded window. Therefore, the number of channels might be larger that
horizontal size of the window, as measured in pixels. In this case, where the number of channe
shown exceeds the window size, all of the channels cannot be represented by exactly one pixe
dot. Instead, the channels are grouped together, and the vertical displacement corresponding t
maximum channel in each group is displayed. This maintains a meaningful representation of the
relative peak heights in the spectrum. For a more precise representation of the peak shapes

displaying all available data (i.e., where each pixel corresponds to exactly one channel), the sc
should be expanded until the number of channels is less than or equal to the size of the windov

“These replace tHgarrower/Wider andShorter/Taller commands in older versions of MAESTRO.

10
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Note that the marker can be moved by no less than one pixel or one channel (whichever is gre:
at a time. In the scenario described above, where there are many more memory channels bein
represented on the display than there are pixels horizontally in the window, the marker will mov
by more than one memory channel at a time, even with the smallest possible change as perforr
with the<-> and<~> keys. If true single-channel motions are required, the display must be
expanded as described above.

In addition to changing the scaling of the spectrum, the colors of the various spectrum features
(e.g., background, spectrum, ROIs) can be changed usibgstblay menu.

2.4. The Toolbar

The row of buttons below the Menu Bar provides convenient shortcuts to some of the most
common MAESTRO menu functions.

g The Recall button retrieves an existing spectrum file. This is the equivalent of selecting
File/Recall from the menu.

E Savecopies the currently displayed spectrum to disk. It duplicates the menu functions

File/Saveor File/Save As..(depending on whether the spectrum was recalled from
disk, and whether any changes have been made to the spectrum window since the la
save).

Start Acquisition starts data collection in the current Detector. This duplicates
Acquire/Start and<Alt + 1>,

@ Stop Acquisition stops data collection. This duplicatssquire/Stop and<Alt + 2>,
@ Clear Spectrumclears the detector or file spectrum from the window. This duplicates

Acquire/Clear and<Alt + 3>,

=

Mark ROI automatically marks an ROI in the spectrum at the marker position,

according to the criteria in Section 3.5.4. This duplicR®¥Mark Peak and
<Insert>.

f‘%‘| Clear ROI removes the ROI mark from the channels of the peak currently selected wi
the marker. This duplicaté®Ol/Clear and<Delete>

11
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The next section of the Toolbar (Fig. 4) contains the buttons that control the Lag_| |L_m_, ﬁ
spectrum’s vertical scale. These commands are also @nsply menu. In - Fig 4. vertical
addition, vertical scale can be adjusted by zooming in with the mouse (se8caling Section of
Fig. 10). Toolbar.

Log Vertical Log/Lin Scale switches between logarithmic and linear

scaling. When switching from logarithmic to linear, it uses the previous linear scale
setting. Its keyboard duplicateKeypad</>.

ﬂ Vertical Auto Scaleturns on theautoscalemode, a linear scale that automatically

adjusts until the largest peak shown is at its maximum heigidut overflowing the
display. Its keyboard duplicate Keypad<*>.

The field to the left of these two buttons displa@G if the scale is logarithmic, or indicates the
current vertical full-scale linear value.

The horizontal scaling section (Fig. 5) follows next. It includes a -'®|'el|$|ﬂ

field that shows the current window width in channels, and the . :

Zoom In, Zoom Out, Center, andBaseline Zoombuttons. These H9- - Horizontal Scaling
. .\ i Section of Toolbar.

commands are also on tBésplay menu. In addition, horizontal

scale can be adjusted by zooming in with the mouse (see Fig. 10).

ﬂ Zoom In decreases the horizontal full scale of the Expanded Spectrum Window

according to the discussion in Section 2.3, so the peaks appear “magnified.” This
duplicatedDisplay/Zoom In andKeypad<+>.

ﬂ Zoom Out increases the horizontal full scale of the Expanded Spectrum Window

according to the discussion in Section 2.3, so the peaks appear reduced in size. This
duplicateDisplay/Zoom Out andKeypad<->.

ﬂ Center moves the marker to the center of the screen by shifting the spectrum without
moving the marker from its current channel. This duplicBieplay/Center and
Keypad<5>,

_Lii| Baseline Zoomkeeps the baseline of the spectrum set to zero counts.

The right-most part of the Toolbar is a drop-down list of the available Detectors (Fig. 6). To sele
a Detector or the buffer, click in the field or on the down-arrow beside it to open the list, then cli
on the desired entry. The sidebar will register your selection.

12



2. GETTING STARTED

Finally, note that as you pause the mouse pointer over the center of a Toolbar button, a pop-ug
tool tip box opens, describing the button’s function (Fig. 7).

[106 DART Potable urit2 = | 5|

Buffer
01 RKE MCE1
02 RKE 919E Input 1
03 RBEKE 919E Input 2
05 SIMGLEY DSPEC
106 DART Portable unit 2
109 521 02MCaLLISTER_DOF

Fig. 6. Drop-Down
Detector List.

|étn:||:| acquisition|

Fig. 7. Tool Tip.

2.5. Using the Mouse

The mouse can be used to access the menus, Toolbar, and sidebars; adjust spectrum scaling;
and unmark peaks and ROIs; select Detectors; work in the dialogs — every function in
MAESTRO except text entry. For most people, this might be more efficient than using the
keyboard. The following sections describe specialized mouse functions.

2.5.1. Moving the Marker with the Mouse

To position the marker with the mouse, move the pointer to the desired Start
channel in the Expanded Spectrum Window and click the left mouse button ="
once. This will move the marker to the mouse position. This is generally a E'E‘E: o Buffe

much easier way to move the marker around in the spectrum than using the

arrow keys, etc., although you might prefer to use the keys for specific ;222 ::Tut

motions (such as moving the marker 1 channel at a time). rda e
. R el

2.5.2. The Right-Mouse-Button Menu |;|:;,Hm

Figure 8 shows the right-mouse-button menu. To open it, position the mouseFzak Info
pointer in the spectrum display, click the right mouse button, then use the &P« tount fiate
mouse button to select from its list of commands. Not all of the commands——

are available at all times, depending on the spectrum displayed and whether!-E Frapsties
the rubber rectangle is active. Exceptfimdo Zoom In, all of these func-  Fig. 8. Right-
tions are on the Toolbar and/or the Menu Bk Info andSumare only ~ Mouse-Button

on the Menu Bar, undé€?alculate). See Section 3.7 for more information Menu for Spectra.
on the commands.

13
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2.5.3. Using the “Rubber Rectangle”

Therubber rectanglas used for selecting a particular area of
interest within a spectrum. It can be used in conjunction with the
right-mouse-button menu in Fig. 8 for many functions. To draw a
rubber rectangle:

1.

As an example, Fig. 10 illustrates the process of marking a region with a rubber rectangle and

Click and hold the left mouse button; this anchors the starting
corner of the rectangle.

Drag the mouse diagonally across the area of interest. As you
do this, the mouse will be drawing a reverse-color rectangle
bisected by the marker line. Note that when drawing a rubb
rectangle, the marker line combines with a horizontal line

inside the rectangle to form crosshairs (Fig. 9). They make i | Marker 310 = uncal 25863 Crts
easy to select the center channel in the area of interest —
this might be the center of an ROI that you wish to mark or
unmark, a portion of the spectrum to be summed, or a peakClro
for which you want detailed information.

sshairs.

Release the mouse button; this anchors the ending corner of the rectangle.

Click the right mouse button to open its menu, and select one of the available commands.
Once an area is selected, the commands can also be issued from the Toolbar, Menu Bar,

Status Sidebar, or keyboard.

zooming in using the right-mouse-button menu.

14
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Marker: 5343 = 131.24 KEY 5 Cnts

Fig. 10. Zooming In Using the Rubber Rectangle and Right-Mouse-
Button Menu.

2.5.4. Sizing and Moving the Full Spectrum Window

To change the horizontal and vertical size of the Full Spectrum Window, move the mouse point
onto the side edge, bottom edge, or corner of the window until the pointer changes to a double
sided arrow (see Fig. 11). Click and hold the left mouse button, drag the edge of the window ur
it is the size you want, then release the mouse button.

15
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To move the Full Spectrum Window to a different = &0l Display

part of the screen, move the mouse pointer onto th@#| (TG 1[wes a| (2] (P[] [ s
top edge of the window until the pointer changes tc

a four-sided arrow (see Fig. 11). Click and hold the™, ’

left mouse button, drag the window to its new
location, and release the mouse button.

Fig. 11. Two-Sided Pointer for Sizing Full
Spectrum Window, and Four-Sided Pointer

for Moving Window.

2.6. Buttons and Boxes

This section describes MAESTRO's radio buttons, indexing buttons,  «.... Fi Farmat
and checkboxes. To activate a button or box, just click onit. | & s

™ Integer SPC Data

Radio buttons (Fig. 12) appear on many MAESTRO dialogs, and | ~ ¢ iqooint SPC Data

allow only one of the choices to be selected.

Fig. 12. Radio Buttons.
Checkboxeg(Fig. 13) are another common feature, allowing one or
more of the options to be selected at the same time.

TheROI, Peak andLibrary indexing buttons on the Status Sidebar are
useful for rapidly locating ROIs or peaks, and for advancing between entr
in the library. When the last item in either direction is reached, the computel
beeps and MAESTRO posts a “no more” message on the Supplementagyg. 13. Checkboxes.
Information Line. If a library file has not been loaded or the Detector is not

calibrated, the ibrary buttons are disabled and shown in gray.

. [T Print to file
es

v Frint to display

The indexing buttons are displayed in two different ways, depending on whether MAESTRO is |
Detector or buffer mode. This is shown in Fig. 14.

In Detector mode, the buttons appear at the bottom of the Status Sidebar. In buffer mode, the
buttons are overlaid where tReesetsand indexing buttons are displayed in Detector mode.

16
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The ROI, Peak andLibrary buttons function the same in both modes. In <| ROl g
buffer mode, the additional features are the ability to insert or delete an A
ROI with thelns andDel buttons, respectively (located betweenR@! 4. Peak g
indexing buttons); and to display the peak information for an ROI with the{| | Libray g
Info button (located between tReakindexing arrows). ——
ThelLibrary buttons are useful after a peak has been located to advance
forward or backward through the library to the next closest library entry.

: ROI
Each button press advances to the next library entry and moves the marker
to the corresponding energy. ﬂ ﬂ

Del |

Instead of using thBeakbuttons to index from a previously identified
peak, position the marker anywhere in the spectrum and click on the Peak

Library buttons to locate the entries closest in energy to that point. If a || €| Infa | 2
warning beep sounds, it means that all library entries have been exhaustgd —
in that direction, or that the spectrum is not calibrated. In any case, if an
appropriate peak is available at the location of the marker, data on the pgafy| Lbrary g
are displayed on the Marker Information Line at the bottom of the screen —

Fig. 14. Indexing

The ROI andPeakindexing buttons are duplicated &ghift+ «>/ Buttons (Detector
<Shift+ -> and<Ctrl+ >/ <Ctrl+ ->, respectively. Th&ibrary 2832’ Looaiobr:qj;f er
buttons are duplicated BAlt+ ~>/<Alt+ ->, TheDel button function ’

is duplicated by theDelete>key andClear ROI on the menus and

Toolbar. Thens button has the same function as tesert> key andMark ROl on the menus
and Toolbar. Thénfo button duplicates th€alculate/Peak InfocommandPeak Info on the
right-mouse-button menu, and double-clicking in the ROI.

2.7. Using the File Dialogs

MAESTRO provides a consistent user interface for all functions that involve reading files from o
writing files to disk. The standard file recall/save dialog (one of which is shown in Fig. 15)
includes a-ile name: box, a list-of-files box, diles of type box, aLook in: or Save in:box

that allows you to specify the drive and pathname. On some dialBgsyaDescription

checkbox that allows you to display a sample description, if available. The details of these
standard displays depends on the Windows operating system you are using.

Any extension or filename can be entered inRie name field. If this entry contains wildcards

(* or ?) and you click oK, the list-of-files box will show the list of all files for the current drive
and path that meet the wildcard requirements.

17
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The defaullist of files is set to the Export SpectumFile AKX
appropriate file type for the function being = teskin  [&3 User =] « B[
performed. For example, if you arehile/ [

Recall and leave the default filename Ay 8H4275.Chn

criterion, Integer CHN, in theFiles of M oo

type: field, all the resulting files in the list-  fLsFD32eChn
of-files box will have the extensiogHN.
Similarly, inFile/Import , if you leave the

default filename criterionl xt Files, the File name: | geen |
list-of-files box will show only theTXT Files of typer | Integer CHN =l Cancel |
files in that directory. This entry can also ¥ Show Dessiiption: el e Chanmels

be controlled by clicking on theile of
type: field and choosing one of the file
extensions/types from the droplist.

Fig. 15. Standard File Recall Dialog.

To recall an existing file, double-click on
the desired file name in the list-of-files box or enter that filename iRitbaame: field; press
<Enter> or click onOpen.

In some cases, you will be saving new data for which no file exists yet. To do this, enter the ne\
filename in theFile name field and pressEnter> or click onSave

Use theSave Asdialog to “reuse” an existing filename by saving new data into an existing file.
Note that this completely overwrites (destroys) the previous @atdo this, double-click on a
filename from the list-of-files box or enter one of those existing filenames intéléhrame:

field, then pressEnter> or click onSave The system will display a message sayiddis file
already exists. Replace existing filéXlick on Yesto save the new data Bio to cancel the
Save Asoperation.

2.7.1. Changing Drive and Pathname
TheLook in: or Save in:field (above the list-of-files

box) shows the current directory. There are two ways t@uwkin |3 User |
change to another directory and/or drive: clickingonthe | = 3Pl =
Look in:/ Save in:field to access a drop-down list of '

drives and subdirectories (see Fig. 16); or clicking on the S F[‘EF]“D‘“E":'EWS“ 2

Up One Levelbutton (to the right ofook in:/Save in) Netwerk Neighborhood

to move, one level at a time, to higher- and higher-level %E’E“ﬁze&f\fi% -

directories. In both cases, movement through the drivq,:%_ 16. Changing Drive and Pathname
and directories is similar to using Windows EXxplorer. jth the Drop-Down List.

18
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2.8. Help

MAESTRO provides two kinds of hel@vhat’'s This?help on the buttons and features of the main
screen, anQuestion Markhelp on features, fields, and procedures within the dialog boxes.

To useWhat's This? help (Fig. 17), point the Pulse Ht. Analysis
cursor at the desired screen feature and click S 1898
the right mouse button. If help is available for e 08
that feature, a smalVhat’s This? box will What's This? [:§

open beside the cursor arrow. Left-click once
onWhat's This? to open the help message.
Press<Esc>to close help.

Thiz field contains the Live Time of the viewwed spectrum
seconds.

Fig. 17. “What's This?

Help.
To useQuestion Mark help (Fig. 18), locate
the guestion r_nark’l) box on_the various Calculation Settings BE
dialogs and sidebars. Left-click on the
. . . N
(a? appears beside the arrow pointer), point W for Pl M =€ .
at the feature you want to know about, and ,,H\S?ﬂ

left-click to open the help message. Press
<Esc>to close help.

Thiz field contains the X factor used inthe full wicth =t 104
maximum calculation in the Peak Info calculation for the RO
peak marked by the cursar. The X factar may be between
and 99

Fig. 18. “Question Mark” Help.

2.9. Drag and Drop

Several types of files can be selected and loaded into MAESTRO using the Wardgvesd-
drop feature. The file types are: spectisPC, .AN1, .CHN), library (LIB ), and region of interest
(.ROI).

The drag-and-drop file is handled the same as a read (recall) operation for that type of file. For
spectra, this means the file is loaded into the buffer and displayed. Library files become the
working library files. The ROIs saved in &0l file are read and the regions set.

To drag and drop, open MAESTRO and Windows Explorer, and display both together on the
screen. Locate a file in Explorer suchb@vo.CHNNow click and hold the left mouse button,
move the mouse (along with the file “ghost”) to the MAESTRO window, and release the mouse
button. The spectrum file will open as if you hadalled it from within MAESTRO.
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2.10. Associated Files

When MAESTRO is installed, it registers the spectrum files in Windows so they can be opened
from Windows Explorer by double-clicking on the filename. The spectrum files are displayed in
WINPLOTS. These files are marked with a spectrum i1 () in the Explorer displayOBhe
files (Z5) are also registered, and open in Windows Notepad.

2.11. Editing

Many of the text entry fields in the MAESTRO dialogs support the Windows Unda
editing functions on the right-mouse-button menu. Use these functions to cop T
from field to field with ease, as well as from program to program. Position the .,
mouse pointer in the text field and click the right mouse button to open the menupaste
shown in Fig. 19. Select a function from the menu with the left mouse button.  Delete

Select all

Fig. 19.
Right-Mouse-
Button Menu
for Dialogs.
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This chapter describes the MAESTRO-32 menu commands and their associated dialogs. As is
customary for Windows menus, the accelerator(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 theAlt> key for quick access in the menu. (So, for exampleCtivapare..
dialog undefFile can be reached with the key sequert + F>, <Alt + C>.) The ellipsis (.)
following a menu selection indicates that a dialog is displayed to complete the function. Finally,
small arrow (") following a menu selection means a submenu with more selections will be
shown. The menus and commands covered in this chapter, in the order they appear on the me
bar, are:

File
Setings...
Recall...
Save
Save A...
Export...
Import...
Print...
ROI Report...
Compare...
Exit
About MAESTRO...

Acquire
Stat Alt+1
Stop Alt+2
Clear Alt+3
Copy to_Buffer Alt+5
Download Spectra
View ZDT Corrected F3

MCB Properties...

Calculate
Settings...
Calibration...
Peak ®arch
Peak hfo
Input Count_FRate
Sum
Smooth
Strip...
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Services
JOB Control...
Library file  »
Select [eak
Select He
Sample Description...
Lock/Unlock Detector...
Edit Detector list...

ROI
Off F2 or Alt+O
Mark F2 or Alt+M
UnMark F2 or Alt+U
Mark Peak Insert
Clear Delete
Clear Al
Save File...
Recall File...

Display
Detector... Ctrl+<Fn>
Detector/Biffer F4 or Alt+6
Logarithmic Keypad( /)
Automatic Keypad( *)
Baseline Hom
Zoom In Keypad( +)
Zoom Qut Keypad( -)
Center Keypad( 5)
Full View

Isotope_Narkers
Preferences »
Points
Fill ROI
Fill All
Spectrum Colors...
Peak Info IBnt/Color...

Right-Mouse-Button Menu
Start
Stop
Clear
Copy to Buffer
Zoom In
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Zoom Out

Undo Zoom In
Mark ROI

Clear ROI

Peak Info

Input Count Rate
Sum

MCB Properties

3.1. File

TheFile menu is shown in Fig. 20. If MAESTRO is in Detector mode | Eile
and the selected Detector is acquiring data, the file manipulation Settings. .
functions Recall.., Save Save As...Print..., ROl Report..., and Recall
Compare..) will be gray, indicating that they are disabled. Rezall... B
function is not available in Detector mode. Save As...

E=port....
3.1.1. Settings... Impatt.

Frirt....
TheFile Settingsdialog (see Fig. 21) allows you to specify how ROl Report...
the spectrum data are saved, exported, and imported; and to set the LEEEE
directories for file types used by MAESTRO. E xit

About MAESTRO...
3.1.1.1. General Fig. 20. File Menu.

The entries on this tab control the file type and which questions are
automatically asked (or the defaults for these questions).

The file types areCHN, integersPC and floating-pointSPC. The.CHN file format is the format
used by all versions of MAESTROIt is the simplest format and, therefore, the easiest to read
with other programs. It does not contain the analysis parameter data, the complete calibration,
other data needed for the nuclide analysis. The format is describeddRTHEC Software File
Structure Manual for DOS and Winddi8ystemgPart No. 753800).

The two.SPC formats, integer and floating-point, are identical except for the format of the
spectrum data. The integsiPC format should be used unless the files are to be used by earlier
versions of ORTEC programs. The .SPC files written by MAESTRO contain the energy
calibration data and the hardware parameters. The integer format stores the spectrum as 4-byt
integers and the floating-point format uses the 4-byte exponential format used in the hardware
math coprocessor (e.g., 80387) and maxjuages for the PC. The analysis and calibration
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formats are defined in tt@RTEC File Settings HE
Software File Structure Manual for General | Export | Import | Directaris |
DOS and WindowSystems

Save File Format
£ Integer .Chn

The Sample Descriptioncan be entered | ¢ ni=ae! SpeData

here. It can also be asked for when the
spectrum is saved.

& Floating-point .Spc Dats
= ASCI .Spe Data

Azk On Save Options
[T Sample Description: Calibration zource 1714

If the Sample Descriptionbox is
checked, the entry here will be the
default presented in the file-save dialog.
This would save time when working
with several similar samples — the ok |
common description could be entered on =
the File Settings dialog and the unique Fig. 21. General Tab.
descriptors added on the Ask On Start

dialog.

Cancel

Click onOK to use these settings until changed.

3.1.1.2. Export

Click on theExport tab to display the [FIIGrE HE
screen shown in Fig. 22. The program,  genesl Esport | impot | Directores |
arguments, and file directory to be used
when theExport function is selected Export Program: |CNAEAVSPEDACHACe_spe.exe Browse...
are specified here.

Arguments: |$[FuIIF'ath] $[ShortB aze). azc ﬂ
You can select any progranmat Inital Directory: [${CurDir] 12
can accept the spectrum filename as an
argument on the command line. Use e
the Browse...button to automatically G Mirood O Mamised & Normal Window
select the complete proper path for the
program.

(]9 | Cancel

Fig. 22. Export Tab.

3Any executable program that can be executed from the WinBowsommand can be selected, including DOS
batch commands.
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Arguments:

The Arguments: to the program can be specified as directly entered File Path Mame
character strings or you can select from the list of “macros” shown in.  File Base Name
Fig. 23. The list is displayed by clicking on the arrow button to the right Shert Name
of theArguments: field. Entries (macros or direct) must be separated ~ =hertBase

by spaces to be read as separate arguments. : Al Eaianse
Fig. 23. Export

Argument Macros.

File Path Name

This will insert the complete file pathname (ecguser\spectrum\test.chn ) into the dialog
box. The filename is the name selected in the filename entry dialog.

File Base Name

This will insert the file path nameithoutthe extension (e.gc;\userspectrumitest ) into the
dialog box. The filename is the name selected in the filename entry dialog. The extension can k
entered manually after the macro (e$gFuliBase).CHN ) into the dialog boxiNote that the

“dot” (. ) must also be enteredRelated filenames can also be made by adding characters before
the “dot” (e.g.$(FullBase)A.CHN ).

Short Name

This will insert the filename (e.ggst.CHN ) into the dialog box. The filename is the name
selected in the filename entry dialog. File names can be constructdt as
base).$(file extension)

Short Base

This will insert the base filename (e.gst ) into the dialog box. The file base name is the name
selected in the filename entry dialog.

File Extension

This will insert the file extension (e.gHN into the dialog box. The file extension is the name
selected in the filename entry dialddpte that the “dot” is not included

Any manually inserted input of the macro forsixkx) ) will be included in the argument list
without changes.
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Initial Directory

The initial directory for the program to use can be specified as directly . pirectany
entered character strings or the user can select from the list of macros iNfagiam Directary
Fig. 24. The list is displayed by clicking on the arrow button to the right MAESTRO Directary
of thelnitial Directory: field. Current Directary

Fig. 24. The Initial
Character Macros.

File Directory

This is the directory selected in the filename selection dialog when the export file is selected (e.
c:\user\spectrum\ ).

Program Directory
This is the directory for the conversion program. It is shown in the first entry of this dialog.

MAESTRO Directory

This is the directory where the MAESTRO program is stored. Usually thi®dsgram
Files\MAESTRO .

Current Directory
This is the current default directory for Windows.

Run Options

These three radio buttornglihimized, Maximized, andNormal Window) are used to select the
window for the program. If the program does not have any user dialogs, any option can be
selected. If the program needs user inpdtsmal Window should be selected.

3.1.1.3. Import

Click on thelmport tab to display the dialog shown in Fig. 25. The program to be executed and
the default file extension when the Import function is selected can then be specified. You can
select any program that can accept the spectrum filename on the command line Bugeske.
button to automatically select the complete proper path for the program.

Arguments:

The arguments to the program can be specified as directly entered character strings or you
can select from the list of macros shown in Fig. 26. The list is displayed by clicking on the arrow
button to the right of thArguments: field. The entries (macros or direct) must be separated by
spaces to be read as separate arguments.

26



3. MENU COMMANDS

File Path Name File Settings 2]
This will insert thecompletefile path name ~ Genera | Export Impart | Directories
e.g.,c:\user\spectrum\test.txt into
Ehegdlalog bo?( The fllename |S the )name Import Progran: |E;hlAEAHSPED.&E\Spe_a:e.E:-:E Browse. ..
selected in the filename entry d|a|og Arguments: |$[FuIIF'ath] $[ShortB ase).chin ﬂ

Initial Drirectan: |$[I:urDir] ﬂ
File Base Name Defauk [T
This will insert the file path nameithoutthe Fun Options
extension (e.gg:\user\spectrum\test ) & Minimized  C Magmized ¢ Nomal Window

into the dialog box. The filename is the
name selected in the file name entry dialog.

The extension can be entered manually after

Cancel

the macro (e.g$(FullBase).CHN ) into
the dialog boxNote that the “dot” (. )
must also be entere®elated filenames can
also be made by adding characters before the “dot” §¢FollBase)A.CHN ).

Fig. 25. Import Tab.

Short Name
This will insert the filename (e.gest. TXT ) into the dialog box. The File Path Mame
flename is the name selected in the filename entry dialog. File names  Filz Base Name
can be constructed &a§ile base).$(file extension) . Short Name
Short B aze
sh B File Extenzion
ort Base Fig. 26. Import

This will insert the base filename (e.gst ) into the dialog box. The  Arguments.
file base name is the name selected in the filename entry dialog.

File Extension

This will insert the file extension (e.g.XT) into the dialog box. The file extension is the name

selected in the filename entry dialddpte that the “dot” is not included

Any manually entered input of the macro forgtxxx) ) will be included in the argument list

without changes.

Initial Directory

Specify the initial directory for the program to use either with directly entered character strings c
by selecting from the list of macros shown in Fig. 27. The list is displayed by clicking on the arrc

button to the right of thanitial Directory: field.
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File Directory File Dirsctary

This is the directory selected in the filename selection dialog when the  Pragiam Directory

import file is selected (e.g:;\user\spectrum\ ). MAESTRO Directory
Current Dlirectary

Program Directory :\j:g.crzgs. Import

This is the directory for the conversion program. It is shown in the first
entry of this dialog.

MAESTRO Directory

This is the directory where the MAESTRO program is stored. Usually thighsgram
Files\MAESTRO .

Current Directory
This is the current default directory for Windows.

Default

The default extension entered here is used as the extension for the filename in the filename ent
dialog. For example, if you enteXT, the name list in the entry dialog will b&XT .

Run Options

These three radio buttornglihimized, Maximized, andNormal Window) are used to select the
window for the program. If the program does not have any user dialogs, any option can be
selected. If the program needs user inpdtsmal Window should be selected.

3.1.1.4. Directories

Use this tab (Fig. 28) to select the default file directories for libraries, calibratioBsfiles, etc.
To change the path@cation) of a particulafFile Type, click on the desired file type to highlight
it, then click onrModify.... This will open a standard filecall dialog. Choose a new path and
click onOpen(see Section 2.7.1 for instructions on changing drives and folders). When all

path changes have been completed, clic®Bnto use them o€ancelto retain the previous
settings.
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File Settings H

File Typez Location

Start Up C:AUSERY
Context Files C:AUSERMCE
Spectra CHAUSERMN
ROl Files C:AUSERY
Librariez C:AUSERY
Job Files C:AUSERY
Reports CAUSERMN

dodify...
(] 4 | Cancel

Fig. 28. Directories Tab.

3.1.2. Recall...

This function reads a spectrum file into the buffer. The buffer must be selected first. The spectri
files are created by MAESTRBaveandSave As..functions and by any other programs that can
produce theCHN or.SPC format (e.g., GammaVision, ISOTOPIC-32). The buffer is resized to
the memory size of the recalled spectrum.

If the buffer contains data that have not been saved,

warning dialog (Fig. 29) will open first, asking if the

data should be saved. Click ofesto perform a & Do you want to save buffer?
Save As No to continue witiRecall.., andCancel
to return to the main display with no action. (T Ha | Camcel |

The Recall Spectrum Filedialog (Fig. 30) shows a  Fig. 29. Overwrite Buffer Warning.
list of files (see Section 2.7 for information on using
the file dialogs).

Note theShow Description:checkbox on the lower left of the dialog. Use this to display the
sample description, format, and spectrum size of each file without having to open it.
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When the spectrum is successfully Recall Spectrum File
recalled, MAESTRO loads its Lookjn: | User
descriptors (e.g., start time, live time,
real time, Detector and sample |
description) and displays the filename on |
the Title Bar. If the spectrum file has
calibration information, this is used to set
the calibration for the buffer.

File name:  [SH4275.Chn Open |
3.1.3. Save and Save As... Fles of o, [Tmage P =] —
These functions save the current ¥ Show Description; CHN Format 8192 Channels
spectrum to disk. Th&ave Spectrum NES SRM 4275-24 SN:1141 MIXED CLE SOURCE

File dialog (Fig. 31) opens whesave
As...is selected, wheBaveis selected
for a spectrum that has no previous
flename associated with it, or after any
operation is performed that can alter the spectrum.

Fig. 30. Recall Spectrum Dialog.

Enter any valid filename (consisting of  pmr——em—=—
an optional drive and directory, a _ ol = =
filename, and an optional extension) in " |5 e J ol
the File name: field and click orSave e s

(refer to Section 2.7 for details on using e Bchsdsz: Chn

this dialog). The recommended and
default extension are shown in the dialog
according to the format chosen. If that
file already exists, a message box will

open asking you to verify the entry or Fie pame: | [ see |
cancel the operation. Clicking @K Save astype: |Integer CHIN =l cance
¥i\|lgl completely overwrite the existing Fig. 31. Save Spectrum File Dialog.

After the disk file has been written, its filename will be displayed on the Title Bar.

The format is specified on the General tab urkdleySettings...(Section 3.1.1.1), so the file
extension should be left at the default setting to avoid operator confusion. This is especially true
the spectra are to be used in non-ORTEC programs.

The.CHN file format stores the following information along with the spectrum: live time, real time
acquisition start time, Detector and sample descriptions, and calibration (if any). The file structu
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of all the files is given in th®ORTEC Software File Structure Manual for DOS and Windows
Systems

Much more information can be saved in i&eC format, which is used primarily in

GammaVision. MAESTRO does not have the ability to generate all of this information, so certai
parts are not filled. However, MAESTRO does have the ability to generate ROI records and a |
of hardware parameters.

3.1.4. Export...

The Export... function is used to write spectra in formats other than the usual formats, or to
perform other functions such as plotting or printing the spectrum directly. The export program is
specified on the Export tab undéale/Settings.., as discussed in Section 3.1.1.2. The program
can be one of the programs supplied or can be user-supplied.BXbemn... is selected, the

Export Spectrum File dialog (Fig. 32) opens. Choose the filename of the spectrum to be export:
and click onOpen.

The currently displayed spectrum must be BRI - ||
saved to disk before it can be exported. If Lokin: [EUser ~] EIE=
the currently displayed spectrum has e
already been stored to disk, that filename [fe8H4275.Chn
is the default. Any file can be selected. [y GV T,
The file is then read and the output file is iy LsFiDg2:Chn
written by the program.
The Export... function is not available for  ficpame: | Open |
a second file until the first file has been Fies of type:  [Integer CHIY =] Caneel
exported and the export program has »

. ¥ Show Description: <<Unknovrs > Format Charnels
stopped execution.
Export... can also be used to generate

hardcopy plots. To do this, select the
WINPLOTS program (supplied with
MAESTRO) as the export program. WHexgport... has been selected, the WINPLOTS program
will be executed. If theP switch is specified on the command line (see Sections 3.1.1.2 and
6.1.3), the program will plot the spectrum and exit automatically.

Fig. 32. The Export Spectrum File Dialog.

3.1.5. Import...

Thelmport function is used to read spectrum files that are not in one of the usual formats (i.e.,
.CHN or .SPC). The import program is specified on the Import tab ukdlerSettings.., as
discussed in Section 3.1.1.3. The program can be one of the programs supplied or can be usel
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supplied. When selected, theport File Import File HE
dialog (see Fig. 33) opens so that you can Leckjn [y User ~] =i
select the filename. The file is then read | 5z

and a spectrum file is written to the ] LT

specified directory. MAESTRO attempts gtﬁ;:t

to read this file (inCHN or .SPC format) 2] Liba.Tut

and displays the spectrum in the buffer.

If the import program does not produce | ¢epae. [ [ P
file that MAESTRO can read, the bufferig . ——— e
not changed. e | =t |

3.1.6. Print...

Fig. 33. The Import File Dialog.

ThePrint... function does one of the following:

1. If the marker is in an ROI, the data contents of the ROI channels are printed.

2. If the marker is not in an ROI, the contents of channels in the expanded window are printed

Use thePrint dialog (Fig. 34) to print the
output or save it in a disk file (click d?rint

Print

Frinter

M ame: |HF' Lazerlet 4

to file to mark it). An abort box appears while
the function is being performed, allowing you
to cancel the operation. The printer can be
selected or its properties changed via a
standard Windows printer setup dialog. i

Ready
HF Lazerlet 4

WhWSrad_printershpd

Status:
Type:
Wwhere:
Coanmet:

™ Print to file

Cancel

The data are formatted at seven channels perFig- 34. Print Spectrum.
line with the channel number on the left.

3.1.7. ROl Report...

TheROI Report... function creates a report describing acquisition conditions and contents of all
ROls, and sends the complete report to the printer (the default choice) and/or to a diskfile (

to file). In addition, you can seleBrint to display to show on-screen a similar reportly for the
ROls currently displayed in the Expanded Spectrum Window.

TheROI Report dialog, shown in Fig. 35, opens first. It allows you to select a file, preview it on-

screen or send the report to the printer (via the Windows print spooler), and select one of two
output formatsParagraph or Column.
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Both report formats supply the same ROI Report Z[X]
information. If the spectrum is not Printer

calibrated, the following are reported for Mame:  [HF Laseret 4 =] Propetiss
each ROI: Staus:  Ready

Type: HF Lazerlet 4
Where:  4WSrad_printerihpd

1. ROI number and Detector number. Comment: i
2. Start channel of the ROI. — Prireto display
3. Stop channel of the ROL. —
4. Gross area Of the peak. Paragraph ™ Column oK | Cancel
5. Net area of the peak, as calculated

in Calculate/Peak Infa Fig. 35. ROI Report Dialog.
6. Error in net area, as calculated in

Calculate/Peak Infa
7. Centroid channel of peak, as calculate@atculate/Peak Infa
8. Full width at half maximum (FWHM).
9. Full width at one-tenth maximum (FW(1/10)M).

If the spectrum is calibrated, both calibrated and channel values are given for items 1-9 above,
and, in addition, the following is included:

10. The best match from the library.
If a match is found in the library, the following additional parameter is supplied:
11. The activity calculated using the net area, the live time, and the factor from the library.

3.1.7.1. Printing to a Printer and/or File

To print anROI Report, leave both the
Print to file andPrint to display boxes Lookin: |3 User - B e [
unchecked. Click on either tiaragraph or [cw

Column radio button to select an output et

format. Make sure the correct printer is listed [ ag

in the Printer Name field; to select another
printer, double-click on thBlame field and
choose from the drop-down menu. Click on

OK . File name: | Open |
Filez af type: |F|F'T Files ﬂ Cancel
To write anROI Report to an ASCII file, Fig. 36. Report Filename Selection.

follow the same steps but click on tRant
to file box to mark it. Then click o®K. This will open theReport File dialog (see Fig. 36).
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Enter the desireBile name and click onOpen. This file can then be viewed and printed from
ASCII-text handlers such as Windows Notepad.

Examples of th€olumn-style andParagraph-style reports are shown in Figs. 37 and 38,
respectively.

Detector #65537 ACQ 07-Jun-91 at 0:37:33 RT =4219.8 LT =3600.0

No detector description was entered

Mixed gamma Marinelli on endcap of P40268A
ROI# RANGE (keV) GROSS NET +/- CENTROID FWHM FW.2M LIBRARY (keV) Bq +/-
1 57.12 61.64 224820 123784 714 59.40 0.93 1.45 No close library match.
2 85.70 90.22 449680 334221 881 87.89 0.93 1.44 No close library match.
119.62 124.14 310370 223053 746 121.91 0.95 1.51 No close library match.
133.99 138.52 101242 29253 552 136.33 0.97 1.55 No close library match.
163.39 167.91 251299 176085 681 165.70 1.00 1.56 No close library match.
252.54 257.39 62742 7728 486 254.90 1.02 1.65 No close library match.
276.44 281.29 67265 21006 462 278.98 1.09 1.65 No close library match.
388.85 394.02 217548 177819 597 391.48 1.20 1.86 No close library match.
658.57 667.62 646572 590536 1032 661.39 1.39 2.15 No close library match.

oco~NoOOA~W

Fig. 37. Column-Style ROI Report.

Detector #65537 ACQ 07-Jun-91 at 0:37:33 RT =4219.8 LT =3600.0
No detector description was entered
Mixed gamma Marinelli on endcap of P40268A

ROI#1 RANGE: 332 =57.12keV to 360 = 61.64keV
AREA : Gross = 224820 Net=123784 +/-714
CENTROID: 346.17 = 59.40keV
SHAPE: FWHM =0.93 FW.2M =1.45
No close library match.

ROI#2 RANGE: 509 = 85.70keV to 537 = 90.22keV
AREA : Gross = 449680 Net=334221 +/-881
CENTROID: 522.55 = 87.89keV
SHAPE: FWHM =0.93 FW.2M=1.44
No close library match.

Fig. 38. Paragraph-Style ROI Report.

3.1.7.2. Print to_dsplay

Figures 39 and 40 show tR©OI Report displayed on-screen {Bolumn andParagraph style.
Remember that this report includasly the ROIs currently displayed in the Expanded Spectrum
Window
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. ROl Peak Search Report x|
Detector #12592 ACQ 07-Jun-1991 at 10:37:33 RT = 4219.8 LT = 3600.0
122
Hized gamma marinelli on endcap of P40268
ROT# RANGE( keV) GROSS HET +-— CENTROID FUHM FU({1-5)M LIERARY ( keV¥)
1 729.00 737.00 228412 45536 370 733.00 21.07 0.79 Ho close library ma
2 818.00 &26.00 48527 5571 164 g22.00 6.13 2.38 Ho close library ma
3 1000.00 1008.00 1806748 32715 326 1004.00 20.35 1.51 Ho close library ma
4 1553.00 1561.00 22308 1290 ioa 1BE7.00 1.16 2.69 Ho close library ma
5 1701.00 1709.00 31471 017 131 1705.00 4 .48 2.56 Ho close library ma
6 2398.00 2406.00 158807 22421 301 2402.00 18.57 1.99 Ho close library ma
7 4070.00 4078.00 465112 50710 507 4074.00 30.20 0.13 Ho close library ma
4] | |

Fig. 39. Column-Style ROI Report On-Screen.

. RDI Peak Search Report
Detector #12692 ACO 07-Jun-1991 at 10:37:33 AT =4219.8 LT =3600.0 -
122 —

ixed gamma marinelli on endcap of P402E68

ROI#1 RANGE: 729 = 729.00keY to 737 = 737.00keY
AREA: Gross = 228412 Met=48535 +/- 370
CENTROID: 733.00
SHAPE: PwHM = 21.07  Fw/(1/5M = 0.79
Mo close library match,

ROl #2 RAMGE: 818 = 818.00keY to 826 = 826.00keV
AREA: Gross = 48527 Met=5571 +/-164
CENTROID: 22.00
SHAPE: PwHM =813 Pwi1/5)M = 2.38
Mo cloge library match.

FOI#3 RANGE: 1000 = 1000.00keY to 1008 = 1003.00keY
AREA : Gross = 180678 Met= 32715 +/ 326
CENTROID: 1004.00
SHAPE: PwHM = 20035 Pw/(1/5M = 1.51
Mo close library match.

Lo

DMl H# A4 DAKCC. 1REED — 1RED (k-3¢ k- 1ECT _ AFECT ANl -h 1

Fig. 40. Paragraph-Style ROl Report On-Screen.

To close the report display window, click on its Close but 2} (), or click on the control icon ol
the left of the title bar and selg€tosefrom the drop-down menu.
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3.1.8. Compatre...

This function displays a spectrum from disk along with the current spectrum so the two can be
visually compared. A standard file-recall dialog box opens. Once the desired spectrum file is
selected, the Expanded Spectrum Window shows both spectra, as illustrated in Fig. 41.

»:* Maestro -- 003 RMK236.5 19-Jan-01 8.17.02 AM . Spc
File Acquire Calculate Services BOl Display

=|Q| ®|o|ul || CTE 1w 4 LR S

— Pulze Ht. &nalpsiz —
Stark; 1003733 AM

B/791
Real: 4,219.80
Line: 3,600, 00

Dead: 1469 %

ROl

3l o

Feak.

%.| Info | i

&J Library [EP

= ORTEC
21710 AM
Mon  2&-Jan-01

Marker: 1211 = 1. 371.00 ke 2406 Cntz
COMPARE - Shift-p ar Shift-Down changes offzet, ESC cancels.

| v
Fig. 41. Compare Mode Screen.

Note that the spectra in this illustration are displaydglirAll mode, in which all of the area
under the peaks is filled with a color different from the background(spday/Preferences/Fill
All, Section 3.6.11.1).

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
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both spectra can be simultaneously changedwwiti<!>. Note that the Compare spectrum’s
ROIs (if any were saved with the file) are not marked in this mode.

Figure 42 is a zoomed-in portion of Fig. 41. In this illustration, the
starting spectrum is displayed in co(&), the Compare spectrum is
shown in color(2), the starting spectrum’s ROIs are marked in
color (3), and the portion of the starting spectrum that exceeds the
Compare spectrum is indicated by cdi). These colors — called
Foreground, Compare, ROI, andComposite respectively — are
chosen on th€olor Preferencesdialog discussed in

Section 3.6.11.2.

@
o ©

3.1.9. Exit Fig. 42. Spectrum Colors in
- Compare Mode.

This exits MAESTRO and returns to Windows. If the buffer contains
a spectrum that has not been saved, a warning message is displayed.
Any JOBs are terminated. All MCBs continue acquisition.

Press<Esc>to leave Compare mode.

3.1.10. About MAESTRO...

Figure 43 shows th&bout box for MAESTRO. It provides software version information that will
be useful should you need customer support.

About MAESTRO for Windows E2

MAESTRO for windows Model A65-B32
Yerzion 5.35
UMCEI F.emel Wersion .01  Connections-32 Werzion B.00

MAESTRO praovides advanced Multi-Channel Analvzer capabilities Iﬁ'l.'
and supparts DSPEC®, ADCAM® series and SPECTRLIM @ ag'm=
MASTER® hardware. DSPEC, ADCAM and SPECTRUM MASTER

are trademarks of Advanced Measurement Technology, Inc.

HE Online

Thiz product iz hcensed bo:
B Kitts
ORTEC

Copyright & 2002 Advanced Meazurement Technology, Inc, Al Rights Reserved.
Fig. 43. About MAESTRO.
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3.2. Acquire
The Acquire menu is shown in Fig. 44. Access to the various Acquire
functions depends on whether the software is in Detector or buffer = Stat Alt+1
mode. For example, in buffer mode, the Detector controls are inactive ;tz; i:::i
(gray), gnd\/ICB Properties... is read-only. In Detector modklCB Copy to Buffer A
Properties...is interactive Download Spectrais only available for
.. . . . Diownload Spectra
the digiDART, DART, and MicroNOMADView ZDT Corrected is _
available only for the DSPEC Plus. View ZDT Comected F3
MCE Properties

NOTE In some cases, a Detector option might be grayed becauseFiy. 44. Acquire Menu.
is disabled for the current Detector (while it might still be
valid for some other Detector in the system, or for this Detector
under different conditions).

3.2.1. Start

This initiates data collection in the selected Detector. Any warnings arising from problems
detected at the hardware level will appear in a message box or on the Supplemental Informatio
Line at the bottom of the display. The Detector can also be started witAlthe 1> accelerator,

the Start Acquisition button on the Toolbar, or tlgtart command on the right-mouse-button
menu. If the Detector is already started or if MAESTRO is in buffer mode, this entry is grayed.

3.2.2. Stop

Stop terminates data collection in the selected Detector. The display must be in Detector mode
the Detector is not active, the entry is grayed. The Detector can also be stopped with the
acceleratorAlt+ 2>, the Stop Acquisition button on the Toolbar, and t&#op command on the
right-mouse-button menu.

3.2.3. Clear

Clear erases the Detector spectral data and the descriptors (real time, live time, start time, etc.
the selected Detector. The presets are not altered. (This function might not operate on some ty
of Detectors when they are collecting data.) The data can also be cleareAlwitB>, the

Clear Spectrumbutton on the Toolbar, or tglear command on the right-mouse-button menu.

3.2.4. Copy to B uffer

The Copy to Buffer function transfers the data and descriptors (live time, real time, etc.), from th
selected Detector to the buffer. This function can also be performedAlitts 5>, theCopy
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Spectrum to Buffer Toolbar button, or th€opy to Buffer command on the right-mouse-button
menu.

3.2.5. Download Spectra...

This is only supported on the digiDART. Thidlwlownload the spectra from the digiDART to
the computer disk. The files will be stored in the directory defined in the file settings dialog and
the format specified in the same dialog. The file name will be:

where sss is the sequence number as shown on the digiDART spectrum list display
the storage sequence in the DART

i is the ID string entered on the digiDART when the spectrum was saved
and shown on the digiDART spectrum list display or the text string from
the barcode reader in the DART

ddddddddd is the date the spectrum was collected, as recorded in the MCB
tetttttt is the time the spectrum was collected, as recorded in the MCB
ext is the extension for the file type selected.

If any Ask on Saveoptions are set in the file settings dialog, they will be askeelafcin spectrum
individually.

The spectra are not erased from the digiDART after download.

3.2.6. View ZDT Corrected

This command is active only when the current Detector is a DSPEC Plus and one of the zero-
dead-time (ZDT) modes has been enabled on the ADC tab uhdguire/MCB Properties....

When the DSPEC Plus is ird®T mode, two spectra are collected: either live-time corrected
(LTC) and ZDT; or uncertainty (ERR) and ZDT (see Fig. 45, and the discussion in

Section 3.2.7.6). The spectrum is labeled in the upper-right corner of the Full Spectrum Window
When you choosgDT Display Select the ZDT spectrum is displayed, thBT label appears in

the Full Spectrum Window, and this command has a checkmark beside it on the menu. This
function is duplicated byF3>.

“Patent number 6,327,549.
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Fig. 45. Example of Uncertainty and ZDT Spectra Showing Labels in Full Spectrum
Window.

3.2.7. MCB Properties...

ORTECCONNECTIONS-32 applications now use a uniform data-acquisition setup dialog called
Properties. In MAESTRO, the Properties dialog opens when you seléatgbize/MCB
Properties...command. Two of our most commonly used Detectors — the DSPEC jr and DSPE
Plus — are described here. To see the Properties dialogs for ouCotnECTIONS-compliant

MCBs, see th©O RTEC MCBCONNECTIONS-32 Hardware Property Dialogs Manuahcluded
with MAESTRO.
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Depending on the currently selected MCB, the Properties dialog displays several tabs of hardw
controls including ADC setup parameters, acquisition presets, high-voltage controls, amplifier g
adjustments, gain and zero stabilizers, pole-zero and other shaping controls, and access to the
InSight™ Virtual Oscilloscope. In addition, the Status tab for certain MCBs monitors conditions
such as alpha chamber pressure, detector status, charge remaining on batteries, and the numt
spectra collected in remote mode. Find your Detector’s setup section here or in the MCB
properties manual, move from tab to tab and set your hardware parameters, thenG@ladeon

Note that as you enter characters in 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. D
the time the entry is underlined, no other program or PC on the network can modify this value.

If the Detector is locked (see Section 3.4.4), you must know the password before you can mod
its MCB properties. To view a locked Detector’s properties in read-only mode, clickruel
when the Unlock Password dialog opens.

3.2.7.1. DSPEC jr

Amplifier

tab contains the controls f@ain,

Baseline RestorePreamplifier Type, About | Status | Presets | MDAPreset |
. .. Armnplifier l Amnplifier 2 ] ADC ] Stabilizer ] High “faltage ]
Input Polarity , andOptimize.
Gan: 1.00 Bazeline Restare Optimize
.45 1.00
NOTE Be sure that all of the controls [Auto ] Stetauo |
on the tabs have been set b | _Frcampliie: Type _Stopiulo |
befOI’eC"Cking theStaI‘t Auto Firz | 0.5000 |F|esi3t|:|r Feedhaclﬂ Input Palarity
(optimize) button. The changes| | Coass:[x2 = Lo e
you make on most property
tabstake place immediately _
. Needs Auto Opti
There is no cancel or undo

for these dialogs. Close

Fig. 46. DSPEC jr Amplifier Tab.

Gain

Set the amplifier coarse gain by

selecting from th&€oarsedroplist, then

adjust the=ine gain with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. Th
resulting effective gain is shown at the top of@an section. The two controls used together
cover the entire range of amplification from 0.45 to 100.
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Input Polarity

The Input Polarity radio buttons select the preamplifier input signal polarity for the signal from
the detector. Normally, GEM (p-type) detectors have a positive signal and GMX (n-type) have ¢
negative signal.

Baseline Restore

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed choe® (° Fast, andSlow). The fast setting is used
for high count rates, the slow for low count rat#®sto adjusts the time constant as appropriate for
the input count rate. The settingsufo, Fast, or Slow) are saved in the DSPEC jr even when the
power is off. The time constant can be manually set on the InSight display (see the discussion i
Section 3.2.7.3).

You can view the time when the baseline restorer is active on the InSight displshads a
region (see the discussion on Marks, p. 63). In the automatic mode, the current value is shown
the InSight sidebar (Fig. 63). For a low-count-rate system, the value will remain at about 90.

Preamplifier Type

Use thePreamplifier Type section to choos€ransistor Resetor Resistive Feedback
preamplifier operation. Your choice will depend on the preamplifier supplied with the germaniun
detector being used.

Optimize
The DSPEC jr is equipped with both automatic pole-zero 16gicd automatic flattop logicThe
Start Auto (optimize) button uses these features to automatically choose the best pole zero ant

flattop tilt settings. Note that if you select€hansistor Resetas thePreamplifier Type for this
DSPEC jr, the optimize button does not perform the pole zero.

As with any system, the DSPEC jr should be optimized any time the detector is replaced or if tf
flattop width is changed. For optimization to take place, the DSPEC jr must be processing puls
The detector should be connected in its final configuration before optimizing is started. There

should be a radioactive source near the detector so that the count rate causes a dead time of -

SPatent number 5,912,825.
SPatent number 5,872,363.

Patent number 5,821,533.
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Dead time is displayed on the DSPEC jr front panel and on the Status Sidebar during data
acquisition.

Select either th&esistive Feedbaclor Transistor Resetoption and click orstart Auto. The
optimize command is sent to the DSPEC jr at this time and, if the DSPEC jr is able to start

the operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC r i
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 DSPEC jr, the optimize function does r
need to be repeated for each possible rise time. The optimization can take from 1 to 10 minute:
depending on count rate.

You should repeat the optimization if the flattop width is changed.

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 pulse shape might not change enough for you to see. (In this situation, you also might not
notice a change in the shape of the spectrum peaks.) The most visible effect of incorrect setting
high- or low-side peak tailing or poor resolution.

Amplifier 2

Figure 47 shows the Amplifier 2 tab, — [FYSEGEG_—_ %]
which accesses the advanced DSPEC jf

shaping controls including the InSight ﬂmi';;:t menﬁi:aztus ] ,-L‘]DE Prlesegiabilizlr ] MS;ZHP":"EDT.:QE {

Virtual Oscilloscope mode.
Rize Time Flattop

The many choices ®ise Timeallow 200 = | |widh[0s0
you to precisely control the tradeoff it [0.00000 =
between resolution and throughput. T
Section 3.2.7.6 discusses this tradeoff

|ﬂ5|ght Start Stl:ll:l

and contains a guide to choosing

rise time according to count rate.

The value of the rise time parameter in
the DSPEC jr is roughly equivalent to Close
twice the integration time set on a
conventional analog spectroscopy
amplifier. Thus, a DSPEC jr value
of 12 corresponds to 6 in a conventional amplifier. Starting with the nominal value of 12.0, you

Start | Stop 2200 :l

Fig. 47. DSPEC jr Amplifier 2 Tab.
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should increase values of the rise time for better resolution for expected lower count rates, or w
unusually high count rates are anticipated, reduce the rise time for higher throughput with
somewhat worse resolution.

Use the up/down arrows to adjust the rise time within the range of 0.2 to 23.0. A help file is
available which tells which rise time to choose for various count rates (clickInor on the

Help menu). After all the controls have been adjusted, return to the Amplifier tab and click on
Start Auto. The most recent settings are saved in the DSPEC jr firmware even when the power
turned off.

For the more advanced user, the InSight mode allows you to directly view all the parameters ar
adjust them interactively while collecting live data. To access the InSight mode, gdnsighé
section on the Amplifier 2 tab and click 8tart. The InSight mode is discussed in more detail in
the Section 3.2.7.3.

Note that the Amplifier 2 tab graphically presenta@eled shapeThis isnota sampled

waveform of the actual pulse shape, only a model based on the current parameters. The mode
shape is nominally a quasi-trapezoid whose sides and top might be adjusted by the controls in
dialog. While a particular control is being adjusted, the model is updated to represent the chang
made.

TheRise Timevalue is for both the rise and fall times; thus, changing the rise time has the effec
of spreading or narrowing the quasi-trapezoid symmetrically.

The Flattop controls adjust the top of the quasi-trapezoid. Whdth adjusts the extent of the
flattop (from 0.3 to 2.4 ps). THEIt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; 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 bes
for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/resolution tradeoffs. The optimize feature also automatically adjusts the pc
zero setting.

The dead time per pulse is three times the rise time plus two times the flattop width.
In thePole Zerosection, théstart button performs a pole zero at the specified rise time and othel
shaping values. Unlike the optimize feature, it performs a pole zero for only the one rise time. T

pole-zeroStop button aborts the pole zero, and is normally not used.

When you are satisfied with the settinGépsethe Properties dialog and prepare to acquire data.
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Once data acquisition is underway, the advanced user might wish to réd@Bt&roperties...

and click on thensight section’sStart button to adjust the shaping parameters interactively with
a “live” waveform showing the actual pulse shape, or just to verify that all is well. To enter
InSight mode, click on th&tart button. The display is explained in Section 3.2.7.3.

ADC

Conversion Gain Lower Level | ] | |
. .. About Status Presets kDA Prezet

D!Scr!m!nator, andJpper Leve_ll Amplfir | Amplifier 2 ADC ] Stabiizer | HighVoltage |

Discriminator controls. In addition, = ‘

the current real time, live time, and iane'ftfe = Cortversion Gain {28 =

count rate are monitored at the bottom Lower Level Disc |50 —

of the dlalog. Upper Level Disc Iﬁj

Gate

The Gate control allows you to select R s

a logic gating function. With this func- 1497812 1497562 Count Rate 0

tion Off, no gating is performed (that

is, all detector signals are processed); ﬂ

with the function inCoincidence a Fig. 48. DSPEC jr ADC Tab.

gating input signanust bepresent at

the proper time for the conversion of the

event; inAnticoincidence, the gating input signahust not beresent for the conversion of the
detector signal. The gating signal must occur prior to and extend 500 nanoseconds beyond pe:
detect (peak maximum).

Conversion Gain

The Conversion Gainsets the maximum channel number in the spectrum. If set to 16384, the
energy scale will be divided intc6384 channels. The conversion gain is entered in powers of 2
(e.qg., 8192, 4096, 2048). The up/down arrow buttons stepgihtbe valid settings for the
DSPEC jr.

Upper- and Lower-Level Discriminators

In the DSPEC jr, the lower- and upper-level discriminators are under computer control. The
Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored. This
level establishes a lower-level cutoff by channel number for ADC conversions.

The Upper Level Disaiminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff by channel number for storage.
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Stabilizer

The DSPEC jr has both a gain stabilizer and a zero stabilizer. Gain and zero stabilization are
discussed in detail in Sections 3.2.7.4 and 3.2.7.5.

The Stabilizer tab (Fig. 49) shows

the current values for the stabilizers.

The value in eacAdjustment section Avot | staws | Preses | MDAPest |
shows how much adjustment is currently ™ L TR ] vec (BT |
app“ed Thdnitialize buttons set the | [ iGain Stabilization Enabled [ Zero Stabilization Enabled
adjustment to 0. If the value approaches Center Chan: |0 Center Chan: |0

90% or above, the amplifier gain should widhe [1 whdthe [T

be adjusted so the stabilizer can continde _ _

to function — when the adjustment valug ﬁdiustj:igesmeg"m | Miustj:rigesmeg"m |
reaches 100%’ the siter cannot Initialize +0% Initializel +0%

make further corrections in that directior. - 5

The Center Chamel andwidth fields

show the peak currently used for Clase
stabilization.

Fig. 49. DSPEC jr Stabilizer Tab.

To enable the stabilizer, enter ienter

ChannelandWidth values manually or click on tl#uggest Regiorbutton.Suggest Region

reads the position of the marker and inserts values into the fields. If the marker is in an ROI, the
limits of the ROI are used. If the marker is not in an ROI, the center channel is the marker chan
and the width is 3 times the FWHM at this energy. Now click on the apprognatded

checkbox to turn the stéiker on. Until changed in this dialog, the stabilizer will stay enabled
even if the power is turned off. When the stabilizer is enableahter Chamel andwidth

cannot be changed.

High Voltage

Figure 50 shows the High Voltage tab, which allows you to turn the high voltage on or off; set a
monitor the voltage; and choose Sleutdown mode. The polarity is set in the DIM module.

The high voltage is overridden by the detector bias remote shutdown signal from the detector; t
voltage cannot be enabled if the remote shutdown or overload signals prevent it. Enter the dete
high voltage in th@arget field, click On, and monitor the voltage in tiAetual field. Click the

Off button to turn off the high voltage.

The shutdown can lBRTEC, TTL , or SMART. TheORTEC mode is used for all ORTEC
detectors except SMART-1 detectors. UseSMART option for those detectors. Check with the
detector manufacturer for other detectors. The mode is used for most non-ORTEC detectors.
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The high voltage in the DSPEC jris
supplied by the SMART-1 module or in
a separate DIM. The recommended HV
for the SMART-1 is displayed in 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.

To use &Sodium lodide Detector

mark the checkbox. This changes the
gain and zero stabilizers to operate in a
faster mode. For the DIM-296, the HV
is controlled by the adjustment in the
Model 296 and not in this dialog.

About

This tab (Fig. 51) displays hardware
and firmware information about the
currently selected DSPEC Plus as well
as the datécquisition Start Time
andSampledescription. In addition,
the Accessfield shows whether the
Detector is currently locked with a
password (see Section 3.4.4);
Read/Write indicates that the Detector
is unlocked andRead Only means it is
locked.

Status

Figure 52 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 sel
can be changed at any time, so you can view each of them as needed. Two types of values ar

Abat ] Statuz ] Prezets ] MDA Preszet ]
smplfier | Amplfier2 | ADC | Stabiizer  HighVoltage
Target 0 Wols
0ff Actual: 0 ol Shutdamn
TTL |
Sodium lodide Detectar [
Off Overload
LCloze

Fig. 50. DSPEC jr High Voltage Tab.

smplfier | Amplfier2 | ADC
Aot ]

WILMAZ MCE 129

Status Frezetz

l

Sample

| Stabilizer | Highvoltage |
MDA Preset

|

Acquizition Start Time
18:31:14 Friday, July 12, 2002

Senal Number
P2

Firrnveare Revizion
DSJR-005

Acocess
Read frite

Acquizition Mode

FHE

LCloze

Fig. 51. DSPEC jr About Tab.

presentedOK or ERR, and numeric value. The state-of-health (SOH) a®@lklor ERR. If the
state iISOK, the parameter stayed within the set limits during the spectrum acquisition. If the
parameter varied from the nominal value by more than the allowed limERReis set until
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cleared by the program. The numeric

values are displayed in the units 2 3 B _
reported by the DSPEC fBecurity, ﬂmggf;'i:t l ﬂmp"f';jusl ﬂlDE F'rlese?stablhzT | MEEhP::ge {
Detector temperature andLive

detector temperature are available b Detector State OF Healthjili]le
only for SMART-1 detectors. For non- | »|  DIM +24¥ State Of Health  OK
SMART-1 deteCtOFS, they ShONI'A |j DIk +12 State Of Health 0K

|~ DIM-12vState Of Health 0K
The parameters presented are:

|»|  DIM-24v State Df Health 0K

Detector State Of Hea|th |ju:ur Temperature State OF Health Ok
This is OK if all the SOH are OK
and ERR if any one is ERR. Close

DIM +24V State of Health Fig. 52. DSPEC jr Status Tab.

This is OK if the +24 volt supply in
the DIM has stayed within 200 mV of +24 volts since the last time the SOH was cleared.

DIM +12V State of Health
This is OK if the +12 volt supply in the DIM has stayed within 200 mV of +12 volts since the
last time the SOH was cleared.

DIM -12V State of Health
This is OK if the-12 volt supply in the DIM has stayed within 200 mV-aR volts since the
last time the SOH was cleared.

DIM -24V State of Health
This is OK if the-24 volt supply in the DIM has stayed within 200 mV-@# volts since the
last time the SOH was cleared.

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

High Voltage State of Health

This is 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
This is OK if the detector shutdown has not activated since the last time the SOH was clear:

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

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

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

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

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

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

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

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

Detector temperature
This is the detector temperature at the time the current spectrum acquisition stopped. This i
available only for SMART-1 detectors.

Live detector temperature
This is the detector temperature at the current time. This is available only for SMART-1
detectors.

Battery voltage
This is not used in the DSPEC jr.
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Battery % full
This is not used in the DSPEC jr.

Battery time remaining
This is not used in the DSPEC jr.

Presets
presets are shown on a separate tab.
smplfier | Amplifier2 | ADC | Stabiizer | HighVolage |
Ao Shatus Frezet MO Preset

The presets can only be set on a | = i : | |
Detector that is not acquiring data [ RealTime Uncertainty
(during acquisition the preset field - Presatin % |
backgrounds are gray indicating that Lrve Time e
they are inactive). You can use any e :

; Width: |1
or all of the presets at one time. To
disable a preset, enter a value of zero. RO Integral
If you disable all of the presets, data [ Overflow
acquisition will continue until manually
stopped. Clase

When more than one preset is enabled 19 °3- DSPEC Jr Presets Tab.

(set to a non-zero value), the first

condition met during the acquisition causes the Detector to stop. This can be useful when you :
analyzing samples of widely varying activity and do not know the general activity before countin
For example, theive Time preset can be set so that sufficient counts can be obtained for prope
calculation of the activity in the sample with the least activity. But if the sample contains a large
amount of this or another nuclide, the dead time could be high, resulting in a long counting time
the sample. If you set tHROI Peak preset in addition to theive Time preset, 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 circumstanceRfbePeak preset can be viewed as a
“safety valve.”

The values of all presets for the currently selected Detector are shown on the Status Sidebar.
These values do not change as new values are entered on the Presets tab; the changes take |
only when youClosethe Properties dialog.

Enter theReal TimeandLive Time presets in units of seconds and fractions of a second. These

values are stored internally with a resolution of 20 milliseconds (ms) since the Detector clock
increments by 20 m&eal timemeans elapsed time or clock tinhéve timerefers to the amount
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of time that the Detector is available to accept another pulse (i.e., is not busy), and is equal to t
real time minus theead timgthe time the Detector is not available).

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

Enter theROI Integral preset value in counts. With this preset condition, the Detector stops
counting when the sum of all counts in all channels for this Detector marked with an ROI reache
this value. This has no function if no ROIs are marked in the Detector.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Eftezdbtin % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. Yot
have complete control over the selected peak region. The region must be at least 7 channels w
with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might b
lower than the preset value.

Use theStart Channel andWidth fields to enter the channel limits directly, or click ®mggest
Region If the marker is positioned in an ROI around the peak of int&eaggest Regiomeads

the limits of the ROI with the marker and display those limits irSttaet Chan andWidth fields.

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM.

The net peak area and statistical uncertainty are calculated in the same manner as for the
MAESTRO Peak Info command.

Marking theOverflow checkbox terminates acquisition when data in any channel excéetls 2
(over 2x16) counts.

MDA Preset

The MDA preset (Fig. 54) can monitor up to 20 nuclides at one time, and stops data collection
when the values of thminimum detectable activifyiDA) for all of the user-specified MDA
nuclides reach the needed value. The MDA preset is implemented in the hardware. The formul
for calculating the MDA can be generally represented as follows:
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a+/b+c*Counts
Live timex (Eff * Yield)

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from external programs. Yredd (branching ratio) is read from the
working library using the nuclide and energy specified. NigA value is the one you have
entered in the dialogCountsis the gross counts in the specified regionlawd timeis the live
time. TheMDA value is calculated in the MCB given the valagb, c, Live time andYield The
calculated value is compared with i®A value on the dialog and when it is lower, acquisition
is stopped.

Coefficients A B, andC can be

entered as numbers for the MDA i e e e e

calculation desired. m.f.l::::t ] oo ';atus | Preset:a s e F_r;s:ge

Select theNuclide andEnergy from Ll Eucat | el Energy _AddNew |

the droplists. Th&uclide list contains |

all the nuclides in the working library. |

The Energy list shows all the gamma- MDA Preset Coefficients

ray energies for the selected nuclide in Corection |  ch, & |0.000000

the library. Muclide: | +] B: [0.000000 |
Ereray: |« ke¥ C: |0.000000

The MDA field is labeledCorrection

because MAESTRO does not use Close

efficiency. In this case, theff value is
set to 1.0. Th&ieldvalue is taken from
the library. If theCorrection value
entered is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

Fig. 54. DSPEC jr MDA Preset Tab.

3.2.7.2. DSPEC Plus

Amplifier

Figure 55 shows the Amplifier tab. This tab contains the control(Sdor, Baseline Restore
Preamplifier Type, Input Polarity , and optimization. Be sure that all of the controls on the tabs
have been sdteforeclicking theStart Auto (optimize) button.

NOTE The changes you make on this take place immediatelyThere is no cancel or undo
for this dialog
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Gain
Set the amplifier coarse gain by selectinggrtie :
from theCoarsedroplist, then adjust the e | FE— | e

Fine gain with the horizontal slider bar or  ampifier | awpifisr2 | ADC | Stabiicer | HighVoltags
the edit box, in the range of 0.33 to 1.00.

f . s — Gain: 10.00 — Bazeline Restare — Optimize
The resulting effective gain is shown at 013 100 | [ =] Start Auto |
the top of the5ain section. The two EEREEERRE . Stop Auto |
: —_—— — Preamplifier Type
controls used together cover the entire Fine: [ 05000 : ;
range of amplification from 0.33 to 100. | Resistor Feedbact ] [ SInput Falriy ==
Coarze: Im vI [+iF [

Input Polarity

The Input Polarity radio buttons select
the preamplifier input signal polarity for Close_|
the signal from the detector. Normally,
GEM (p-type) detectors have a positive Fig. 55. DSPEC Plus Amplifier Tab.
signal and GMX (n-type) have a negative

signal.

Meeds Auto PE

Baseline Restore

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed chose® (° Fast, andSlow). The fast setting is used
for high count rates, the slow for low count ra#gto adjusts the time constant as appropriate for
the input count rate. The settingsu{o, Fast, or Slow) are saved in the DSPEC Plus even when
the power is off. The time constant can be manually set on the InSight display (see

Section 3.2.7.3).

You can view the time when the baseline restorer is active on the InSight displsiads a
region (see the discussion on Marks, p. 63). In the automatic mode, the current value is shown
the InSight sidebar (Fig. 63). For a low-count-rate system, the value will remain at about 90.

Preamplifier Type

Use thePreamplifier Type section to choos€&ransistor Resetor Resistive Feedback
preamplifier operation. Your choice will depend on the preamplifier supplied with the type of
germanium detector being used.
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Optimize

The DSPEC Plus is equipped with both automatic pole-zerd lagit automatic flattop logic.

The Start Auto optimization button uses these features to automatically choose the best pole ze
and flattop tilt settings. Note that if you selecladnsistor Resetas thePreamplifier Type for

this DSPEC Plus, th8tart Auto button does not perform the pole zero.

As with any system, the DSPEC Plus should be optimized any time the detector is replaced or
the flattop width or cusp parameter is changed. For optimization to take place, the DSPEC Plus
must be processing pulses. The detector should be connected in its final configuration before
optimizing is started. There should be a radioactive source near the detector so that the count |
causes a dead time of ~5%. Dead time is displayed on the DSPEC Plus front panel and on the
Status Sidebar during data acquisition.

Select either th&esistive Feedbaclor Transistor Resetoption and click orstart Auto. The
optimize command is sent to the DSPEC Plus at this time and, if the DSPEC Plus is able to sta
the operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC Pl
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 DSPEC Plus, the optimize function doe
not need to be repeated for each possible rise time. The optimization can take from 1 to 10
minutes depending on count rate.

You should repeat the optimization if the flattop width or the cusp settings are changed.

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 pulse shape may not change enough for you to see. (In this situation, you also may not noti
change in the shape of the spectrum peaks.) The most visible effect of incorrect settings is higl
low-side peak tailing or poor resolution.

Amplifier 2

Figure 56 shows the Amplifier 2 tab, which accesses the advanced DSPEC Plus shaping contr
including the InSight Virtual Oscilloscope mode (see Section 3.2.7.3).

The many choices d&tise Timeallow you to precisely control the tradeoff between resolution and
throughput. Section 3.2.7.6 discusses this tradeoff and contains a guide to choosing rise time
according to count rate. The value of the rise time parameter in the DSPEC Righlig ro
equivalent to twice the integration time set on a conventional analog spectroscopy amplifier. Th
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a DSPEC Plus value of 12 corresponds [
to 6 in a conventional amplifier. Starting g | ETE | e
with the nominal value of 12.0, you fmplifies Arnplifier 2 | ADC | Stabiizer | HighVoltage
should increase values of the rise time

x|

for better resolution for expected_ lower H% 1 E:EPIW =|
count rates, or when unusually high - }
count rates are anticipated, reduce the ~Cusp Titfo.0o7s =
rise time for higher throughput with [oe0 = | ~Polezer
somewhat worse resolution. IrSight _Stat | Step |
Use the up/down arrows to adjust the S| 5o | E.

rise time within the range of 0.2 to 23.0.
After all the controls have been adjusted, ﬂl
return to the Amplifier tab and click on  Fig. 56. DSPEC Plus Amplifier 2 Tab.

Start Auto. The most recent settings are

saved in the DSPEC Plus firmware even

when the power is turned off.

For the more advanced user, the InSight mode allows you to directly view all the parameters ar
adjust them interactively while collecting live data. To access the InSight mode, gdnSi¢fs
section on the Amplifier 2 tab and click &tart.

Note that the Amplifier 2 tab graphically presenta@leled shap€This isnota sampled

waveform of the actual pulse shape, only a model based on the current parameters. The mode
shape is nominally a quasi-trapezoid whose sides and top may be adjusted by the controls in t
dialog. While a particular control is being adjusted, the model is updated to represent the chang
made.

The Rise TimeandCusp values are for both the rise and fall times; thus, changing the rise time
has the effect of spreading or narrowing the quasi-trapezoid symmetricallgusheralue

controls the curvature of the “sides” with larger values (approaching 1.00) giving a nearly
straight-line shape for the rise and fall. The cusp value can range from 0.99 to 0.5. Under norm
conditions, the cusp value will be in the upper part of the range.

TheFlattop controls adjust the top of the quasi-trapezoid. Whdth adjusts the extent of the
flattop (from 0.3 to 2.4 us). THEIt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; 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 bes
for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
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particular throughput/resolution tradeoffs. The optimize feature also automatically adjusts the pc
zero setting.

In thePole Zerosection, théStart button performs a pole zero at the specified rise time and othel
shaping values. Unlike the optimize feature, it performs a pole zero for only the one rise time. T
pole-zeroStop button aborts the pole zero, and is normally not used.

When you are satisfied with the settinGépsethe Properties dialog and prepare to acquire data.

Once data acquisition is underway, the advanced user may wish to réflCBtBroperties...

and click on thénSight section’sStart button to adjust the shaping parameters interactively with
a “live” waveform showing the actual pulse shape, or just to verify that all is well. Section 3.2.7.
provides detailed instructions on using the InSight mode.

ADC
This tab (Fig. 57) contains tlégate, __ x|
ZDT MOde’ C.0nverS|0n Galn Lower About I Presets I MDA Freset
Level Disaiminator, andJpper Level dmplfisr | Amplfisr2  ADC | Stabiizer | HighVoltage
Discriminator controls. In addition, the Gt Corvmsion Gar, [T N
current real time, live time, and count o S '
rate are monitored at the bottom of the DT Mode Lower Level Disc [110 —
dialog. IEDHH_EHH j Upper Level Disc Wj
Gate
The Gate control allows you to select a Fieal Time Live Time
logic gating function. With this function 10.00 10.00 Count Rate |0
Off, no gating is performed (that is, all

! . ! Cloze
detector signals are processed); with the —I

function inCoincidence a gating input  Fig. 57. DSPEC Plus ADC Tab.

signalmust bepresent at the proper time

for the conversion of the event;Amticoincidence, the gating input signahust not bgoresent for
the conversion of the detector signal. The gating signal must occur prior to and extend 500
nanoseconds beyond peak detect (peak maximum).

ZDT Mode

Use this droplist to choose tE®T Mode to be used for collecting the zero dead time (corrected)
spectrum (see Section 3.2.7.6). The three modedfad.TC only), NORM_CORR (LTC and
ZDT), andCORR_ERR (ERR and zZDT). If one of the ZDT modes is selected, both spectra are
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stored in the same spectrurgAC) file. If you do not need the ZDT spectrum, you should
selectOff.

In MAESTRO, the display can show either of the two spectra<B8e or Acquire/

ZDT Display Selectto toggle the display between the two spectra. In the Compare ricgte,
switches both spectra to the other type «8dift+F3> switches only the compare spectrum. This
allows you to make all types of comparisons.

Conversion Gain

The Conversion Gainsets the maximum channel number in the spectrum. If set to 16384, the
energy scale will be divided intc6384 channels. The conversion gain is entered in powers of 2
(e.g., 8192, 4096, 2048, ...). The up/down arrow buttons steggthtie valid settings for the
DSPEC Plus.

Upper- and Lower-Level Discriminators

In the DSPEC Plus the lower- and upper-level discriminators are under computer control. The
Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored. This
level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting that lev
above random noise increases useful throughgeduse the MCB is not unproductively occupied
processing noise pulses.

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

Stabilizer

The DSPEC Plus has both a gain stabilizer and a zero stabilizer. These are discussed in detalil
Sections 3.2.7.4 and 3.2.7.5, respectively.

The Stabilizer tab (Fig. 58) shows the current values for the stabilizers. The value in each
Adjustment section shows how much adjustment is currently appliedinitiize buttons set

the adjustment to 0. If the value approaches 90% or above, the amplifier gain should be adjust:
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
stabilizer cannot make further corrections in that direction.Cdwer Chamel andWidth fields
show the peak currently used for stabilization.

To enable the stabilizer, enter Benter ChannelandWidth values manually or click on the
Suggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts values into
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the fields. If the marker is in an ROI, the
limits of the ROI are used. If the marker About | Prasets | MDA Presat

is not in an RO, the center channel is the  &mpifier | Ampifier2 | ADC Stabiizer | High Voltage
marker channel and the width is 3times | — gsmreeey Oo o on Ensbled—

the FWHM at this energy. Now click on Certes Chare [ Certer Chare [0
the appropriat&nabled checkbox to turn _ _

the stabilizer on. Until changed in this widte 100 Wi 2
dialog, the stabilizer will stay active even Suggest Region | Suggest Region |
if the power is turned off. When the Adjustment ————————— Adjustment
stabilizer is enabled, téenter Chamel {Initielizel +0% {Initielizel +0%

andWidth cannot be changed.

LCloze |

High Voltage Fig. 58. DSPEC Plus Stabilizer Tab.

Figure 59 shows the High Voltage tab,

which allows you to turn the high voltage

on or off; set and monitor the voltage; selectRinarity ; and choose th8hutDown mode.

The high voltage is overridden by the [T x|
detector bias remot_e shutdown signal bout | S | MDA Proset |
from the detector; high voltage cannot tmplier | Amplifier2 | ADC | Stabiizer  HighValtage
be enabled if the remote shutdown or
overload signals prevent it. Enter the [(oc T eee IR V2
detector high voltage in thEarget Oft Aetual ] F““‘dc'“"”
field, click On, and monitor the voltage |TTL [
in the Actual field. Click theOff button
to turn off the high voltage. _
Polarity

. . | ‘ Off ‘ Slaal
The Polarity selection determines
which of the two rear-panel HV
connectors have power. The blue or ﬂl
negative connector only has high Fig. 59. DSPEC Plus High Voltage Tab.

voltage wher(-) is selected, and the red
or positive connector only has high voltage whens selected. Choose tRolarity with the(+)
and(-) radio buttons (the high voltage is disabled when the polarity is being changed).
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About
This tab (Fig. 60) displays hardware Properties x|
and firmware information about the mmplier | Ampifier2 | ADC | Stebiizer | HighVolage
currently selected DSPEC Plus as well About | Presets | MDA Preset
as the datécquisition Start Time and DSPP-PO00G
Sampledescription. In addition, the
Accessfield shows whether the
. . Sample

Detector is currently locked with a e
passworq (S.ee.SeCtlon 344)’ : Acquizition Start Time Access
Read/Write indicates that the MCB IS 143317 Thursday, August 17, 2000 [ Read/wite
unlocked and?eadonly means It IS Firmware Revizion Sernial Mumnber Acguigition b ode
locked. [ DSPP-007 [ POOG | PHA

Cloze |

Presets

Figure 61 shows the Presets tab. MDA
presets are shown on a separate tab.

Fig. 60. DSPEC Plus About Tab.

The presets can only be set on an MCB thabiscquiring data (during acquisition the preset

field backgrounds are gray indicating that they are inactive). You can use any or all of the prese
at one time. To disable a preset, enter a value of zero. If you disable all of the presets, data
acquisition will continue until manuallysped.

When more than one preset is enabled
(set to a non-zero value), the first ampifier | Amplfier2 | ADC | Stabiizer | High Voltage
condition met during the acquisition About Fresets | MO Preset
causes the MCB to stop. This can be _ _ Unesttainty
useful when you are analyzing samples = [100000 | RealTine R
of widely varying activity and do not [fooo0  Live Time °
know the general activity before Stat Chan: [150
counting. For example, théve Time | ADI Peak o
preset can be set so that sufficient [ Rlintega
counts can be obtained for proper Suggest Region |

. . e [ Overflow
calculation of the activity in the sample
with the least activity. But if th_e sample Cose |
contains a large amount of this or

another nuclide, the dead time could be Fig. 61. DSPEC Plus Presets Tab.

high, resulting in a long counting time

for the sample. If you set thROI Peak preset in addition to thieive Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
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counted for the ROI peak count. In this circumstanceRfbePeak preset can be viewed as a
“safety valve.”

The values of all presets for the currently selected MCB are shown on the Status Sidebar. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

Enter theReal TimeandLive Time presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the MCB clock
increments by 20 m&eal timemeans elapsed time or clock timhéze timerefers to the amount

of time that the MCB is available to accept another pulse (i.e., is not busy), and is equal to the |
time minus thalead timeg(the time the MCB is not available).

Enter theROI 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 MC
in which case that MCB continues counting until the count is manually stopped.

Enter theROI Integral preset value in counts. With this preset condition, the MCB stops countin
when the sum of all counts in all channels for this MCB marked with an ROI reaches this 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 you have entered. Eftezdbtin % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. YoL
have complete control over the selected peak region. The region must be at least 7 channels w
with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
better than the preset value.

Use theStart Channel andWidth fields to enter the channel limits directly, or click ®mggest
Region If the marker is positioned in an ROI around the peak of int&eaggest Regiomeads

the limits of the ROI with the marker and display those limits irSttaet Chan andWidth fields.

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.3.4. Note that ti&iggest Regiorbutton is not displayed during data acquisition.

Marking theOverflow checkbox terminates acquisition when data in any channel excéetls 2
(over 2x16) counts.
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MDA Preset

The MDA preset (Fig. 62) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

a+/b+c*Counts
Live timex Eff = Yield

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from the calibration. T¥ield (branching ratio) is read from the working
library using the nuclide and energy specified. WH2A value is the one you have entered in the
dialog. Countsis the gross counts in the specified regionlawd timeis the live time. ThiDA
value is calculated in the MCB given the valaeb, c, Live time Eff, andYield The calculated
value is compared with tHdDA value on the dialog and when it is lower, acquisition is stopped.

Coefficients A B, andC can be Properties X
entered as numbers. If the application, Amplfier | Ampifier2 | ADC | Stabiizer | HighVoltage |
such as GammaVision, supports MDA Abaut | - MDA Preset
calculations, you can click on the T S e " addNew |
Suggestbutton to enter (from an TIo0 0000 Cd10d 33 1f nite|
internal table) the values for the MDA | 150.0000 31.82 e
type selected. The MDA type should be _ Dekte |
chosen before the preset is selected MDA Preset Cosflicients
here P AL, |'|2EI.EIEIEIEI Bqg A IEI.EIEIEIEIEIEI

. MHuchde: IE::I-'I 09 TI B: IEI.EIEIEIEIEIEI Suggest |
Select théNuclide andEnergy from the Energy [2210 =] kev || E:[21.700000
droplists. TheNuclide list contains .
all the nuclides in the working library. _Cese |

The Energy list shows all the gamma-  Fig. 62. DSPEC Plus: The MDA Preset Tab.
ray energies for the selected nuclide in
the library.

If the application supports efficiency calibration and the DSPEC Plus is efficiency calibrated, the

MDA is entered in the units selected in the application. If the unit is not efficiency calibrated (e.
in MAESTRO, which does not support efficiency calibration),NH2A field is labeled
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Correction, the efficiency Eff) is set to 1.0 and the preset operates as before.Tiaiection
factoris the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.7.3. InSight Mode

The InSight display (Fig. 63) shows the actual sampled waveform in the digital processing units
on a reference graticule. The Properties dialog remains active and can be used to change setti
while viewing the pulses.

«-* InSight -- DSJR =/n 241 [ Calibration source 1714 ]

File  Acquire Calculate Services BOl Display

eal=l || 2| | ] oo & | i) @ 2[4 [ 2050 sin 221 =]

bl ark

IF'eak VI

Trigaer
ILLD "I

[~ Single Hesetl
Delay:l 7960 :’

— Baseline Restarer—

At (¥ IEE Bs.

Fast & Slow

o ;o 4

Pole Zero

Other Cantrols... |

= ORTEC
11:00: 45 Abd
“Wed  10-Jan-01

Marker, 500 = 50.00 ps.

[Mcb Model No. DSJR-002 .
Fig. 63. The InSight Mode Display.

As none of the traditional analog signals are available in digital MCBs, this mode is the only wa
to display the equivalent amplifier output pulse. Note that at the bottom of the window the mark
channel is displayed in units of time.
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To exit the InSight mode and return to the PHA display, prEss>or go to thdnsight section
on the Amplifier 2 tab and click datop. The PHA mode is set to STOP when in the InSight
mode.

The Status Sidebar changes from the PHA mode controls to the InSight controls for adjusting tt
peak display (Fig. 63) On the left is a vertical scrollbar for adjusting the vertical offset of the
waveform. The value of the offset is shown on the display. Double-clicking the mouse in the
scrollbar will set the vertical offset to the vertical value of the channel at the marker position. Th
is to conveniently zoom in on a particular part of the waveform (such as the tail for pole-zeroing

In the Auto trigger mode, the display is updated every time a new pulse exceeds the trigger leve
To keep a single pulse displayed, sefiogle Click onResetto refresh the display to see the

next pulse. There will usually be one or two pulses in the “pipeline” that will be displayed before
any change entered will be seen. If the trigger is turned off, the display will be redrawn
periodically, even if no pulse is there.

The Delay setting is the time delay between the pulse shown on the display and the trigger leve
crossing. The value of the time delay is shown on the display.

Just as for the PHA mode display, the vertical scale can be adjusted with the vertical adjustmel
The display can be set t@g mode, but the peak shapes do not have a familiar shape in this
display. TheAuto mode will adjust the vertical scale feach pulse. The pulse is shown before the
amplifier gain has been applied, so the relation between channel number and pulse height is nc
fixed.

The horizontal scale extends from 16 to 256 channels. The display is expanded around the ma
position which means that in some cases the peak will disappear from the display when it is
expanded.

The display can be switched from the current MCB to another Detector or the buffer. The other
Detector will be shown in its mosteent mode (PHA or InSight). The buffetlhwalways be

shown in PHA mode. When you return to the current MCB, the display will return to the InSight
mode. This also holds true if you exit MAESTRO while in InSight mode; on next startup, this
MCB will still be in InSight mode.

The display can includeMark to indicate one of the other signals shown in Fig. 64. The Mark is
a solid-color region displayed similarly to that of an ROI in the spectrum. This Mark can be use
to set the timing for the gate pulse. It can also be used to set the shaping times and flattop
parameters to get the best performance.
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For example, suppose it is necessary to get the best resolution at the highgskare: =]
throughput possible. By viewing the pulses and the pileup reject marker, thefihfs :

rise time can be increased or decreased to obtain a minimum of pileup rejegyieUpf=iect

egBLDisc
pulses. BaselineR
PozBLDizc
Mark Types — For theMark, choose either “points” or “filled” (to the zero gifﬁ
line) display. This is controlled by the selection inEhgplay/Preferences Peak
menu item. That choice does not affect the PHA mode choice. The colors drig- 64. Mark
the same as for the PHA mode. Display
Selection.
None No channels are marked in the display.

PileUpReject

NegBLDisc

BaseLineR

PosBLDisc

Busy

Gate

Peak

64

The region marked indicates when the PUR circuit has detected pileup and i
rejecting the marked pulses.

This shows when the negative baseline discriminator has been triggered.
Typically this signal only marks the TRP reset pulse. The signal is used
internally in the live-time correction, baseline restoration, and pile-up
rejection circuits.

This shows when the baseline restorer is actively restoring the baseline.

This shows when the positive baseline discriminator has been triggered. The
signal is used internally in the live-time correction, baseline restoration, and
pile-up rejection circuits.

When the busy signal is actiiBusy shows in thévlark box. It represents
the dead time.

This shows when the gate signal is present on the gate input connector. If th
Gate mode on the ADC tab (see Fig. 63) is seDfb, then all regions are
marked. If the mode is set @oincidence then the marked region must
overlap the pulse peak (that is, must start before the beginning of the flattop
and stop after the end of the flattop) for the pulse to be counted. If the mode
set toAnticoincidence, then the marked region will show the pulses that are
accepted. That is, the rejected peakknot be marked. Simply put, in all
modes the accepted peaks are marked.

This is the peak detect pulse. It indicates when the peak detect circuit has
detected a valid pulse. The Mark occurs about 1.5 ps after the pulse
maximum on the display.
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On the lower right of the InSight display are the shaping parameter controls. The controls are s
into two groups, and thather controls... button switches between them.

One group includeRise Time Flattop, Tilt, and theDptimize button. TheRise Timevalue is
for 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. Whdth adjusts the extent of the
flattop (from 0.3 to 2.4 ps). THEIt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; choosing a negative value gives an upward slope. Alterna@gdigmize can set the

tilt value automatically. This value is normally the best for resolution, but it can be changed on t
dialog and in the InSight mode to accommodate particulanghput/resolution tradeoffs. The
Optimize button also automatically adjusts the pole-zero setting.

3.2.7.4. Gain Stabilization

You can control the gain stabilizer on Detectors so equipped. The gain stabilizer requires a pe
in the spectrum to monitor the changes in the gain of the system amplifier. The gain stabilizer
controls the amplification factor of a separate amplifier so that the peak will be maintained in its
original position. The input pulse-height-to-channel-number relationship is:

Channel number= Intercept+ Gain * pulse height

where:
Intercept = The channel number of the zero-height input pulse
Gain = The relation between pulse height and channel number (slope of the curve)

Changes in either the intercept or gain can affect the positions of all the peaks in the spectrum.
When used with the zero stabilizer, both the zero intercept and the gain (slope) will be monitore
to keep all the peaks in the spectrum stabilized. The zero stabilization and gain stabilization are
separate functions in the MCB, but both will affect the position of the peaks in the spectrum.

The stabilization operates by keeping a peak centered in an ROI you have defined. The ROI
should be made symmetrically about the center of a peak with reasonably good count rate in th
higher channels of the spectrum. The ROI should be about twice the FWHM of the peak. If the
region is too large, counts not in the peak will have an effect on the stabilization. The ROI can t
cleared after thPeakcommand so that peak count preset can be used on another peak.
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The coarse and fine gains should be set to the desired values, both stabilizers initialized, and tl
pole zero triggered before setting either stabilization peak. For example, on the 92X this is don
with the Acquire/MCB Properties... dialog; on the Model 919 it is done externally.

TheInitialize dialog button sets the gain on the stabilization amplifier to its midpoint (that is,
halfway between minimum gain and maximum gain). This should be done before selecting the F
for the peak because the initialization might move the peak in the spectrum, and because it ens
that the maximum range is available for the stabilization process. If the peak is moved by this
command, use the amplifier fine gain controAlt + -> or <Alt + +>) to move the peak to the
desired channel.

When starting a new system, the zero-initialize command should also be given before starting t
gain stabilization.

The Suggestbutton is used to set the peak center and peak width of the peak area used by the
stabilizer. Before selecting this command, the ROl must be marked and the marker put in the
region to be used. When operating, the peak will be centered in the ROI. After the region has b
recorded, the stabilization is turned on. If the stabilization is turned on when this command is
executed, the old stabilization region is replaced by the new peak defined by the marker, and
stabilization continues using the new peak.

The Gain Stabilizer Enabledcheckbox enables or disables the gainiktabion. It can only be
turned on after th8uggestbutton has been used to select a working peak.

3.2.7.5. Zero Stabilization

The Zero Stabilizer function enables you to control the zero-level (or offset) stabilizer on
Detectors so equipped. The zero-level stabilizer uses a peak in the spectrum to monitor the
changes in the zero level of the system amplifier. The zero stabilizer controls the offset bias lev
so the peak will be maintained in its original position. The input pulse-height-to-channel-number
relationship is:

Channel number= Intercept+ Gain = pulse height

where:
Intercept= The channel number of the zero-height input pulse
Gain = The relation between pulse height and channel number (slope of the curve)

Changes in either the zero intercept or gain can affect the positions of all the peaks in the
spectrum. When used with the gain stabilizer, both the zero intercept and the gain (slope) are
monitored to keep all the peaks in the spectrum stabilized. The zero stabilization and gain
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stabilization are separate functions in the MCB but both will affect the position of the peaks in tf
spectrum.

The stabilization operates by keeping a peak centered in an ROI you have defined. The ROI
should be set symmetrically about the center of a peak with reasonably good count rate in the
lower channels of the spectrum. The ROI should be about twice the FWHM of the peak. If the
region is too large, counts not in the peak will have an effect on the stabilization. The ROI can t
cleared after the PEAK command so that peak count preset can be used on another peak.

The zero stabilization dialdgitialize button sets the zero offset to its midpoint (that is, halfway
between minimum offset and maximum offset). This should be done before selecting the ROI fo
the peak because the initialization might move the peak in the spectrum, and because it ensure
that the maximum range is available for the stabilization process.

The Suggestbutton is used to set the peak center and peak width of the peak area used by the
stabilizer. Before selecting this command, the ROl must be marked and the marker put in the
region to be used. When operating, the peak will be centered in the ROI. After the region has b
recorded, the stabilization is turned on. If the stabilization is turned on when this command is
executed, the old stabilization region is replaced by the new peak defined by the marker, and
stabilization continues using the new peak.

The Zero Stabilizer Enabledcheckbox enables or disables the zeroilstation. It can only be
turned on after th8uggestbutton has been used to select a working peak.

3.2.7.6. ZDT (Zero Dead Time) Mode

An extended live-time clock increases the collection time (real time) of the acquisition to correct
for input pulse train losses incurred during acquisition due to system dead time. This corrected
time value, known as the “live time,” is then used to determine the net peak count rates necess
to determine nuclide activities. As an example, consider the case where the spectrometry ampl
and ADC are 25% dead during the acquisition. If a live-time preset of 100 seconds is selected,
spectrometer counts for a total of 133.33 seconds (real time). The extra 33.33 seconds make L
the gamma rays lost due to system-busy time. The total counts in a peak can then be divided b
100 to determine the number of gamma rays per second recorded in the spectrum.

Unfortunately, extending the counting time to make up for losses due to system-busy results in
incorrect resulif the gamma-ray flux is changing as a function of tithan isotope with a very
short half-life is placed in front of the detector, the spectrometer may start out with a very high
dead time, but the isotope wikday during the count and therél Wwe no dead time. If the
spectrometer extends the counting time to make up for the lost counts, it will no longer be coun
the same source as when the losses occurred. As a result, the number of counts in the peak w
be correct.
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When the DSPEC Plus operates in ZDode, it adjusts for the dead-time losses by taking very
short acquisitions and applying a correctioneal time— that is, as the data are coming in — to
the number of counts in the spectrum. This technique allows the gamma-ray flux to change whil
the acquisition is in progress, yet the total counts recorded in each of the peaks are correct. Th
resulting spectrum has no dead time at all — in ZDT modejdtseare corrected, not the
acquisition time. Thus, the net counts in a peak are divided by the real time to determine the cc
rate.

ZDT mode has a unique feature in that it can store both the corrected spectrum and the
uncorrected spectrum, or the corrected spectrum and the uncertainty spectrum.

The uncorrected spectrum (also called the live-time-corrected [LTC] spectrum) can be used to
determine exactly how many pulses at any energy were processed by the spectrometer. The
corrected spectrum gives the best estimate of the total counts that would have been in the pea
the system were free of dead-time effects. The uncertainty spectrum can be used to calculate t
counting uncertainty, channel by channel, in the corrected spectrum.

NOTE When the spectrometer is placed in ZDT mode, theugfimout of the instrument is
reduced somewhat as extra processing must be done on the spectrum; therefore, if th
gamma-ray flux is not changing as a function of time, but absolute highest throughput i
desirable, you may wish to store only the LTC spectrum in the DSPEC Plus memory.

When ZDT counting is enabled (in modeZT Mode field set toNORM_CORR on the ADC

tab), the two spectra stored are the LTC spectrum (live time and real time with dead-time losse
and the spectrum corrected for the dead-time losses (real time only). Unfortunately, in the analy
of the ZDT spectrum, the uncertainty of the measurement cannot be determined using either
spectrum.

In the second ZDT mod&DT Mode field set torCORR_ERR on the ADC tab), the estimation

of the statistical uncertainty is stored in place of the LTC spectrum, and is referred teragrthe
spectrum(ERR). In this mode, the corrected spectrum is used to measure the counts in a peak
the error spectrum is used to determine the uncertainty of the measurement made in the correc
spectrum. Table 1 shows which spectra are collected in the three possible DSPEC Plus modes

For example, if the area of a peak is measured in the corrected spectrum by summing channels
1000 to 1100, the variance of the measurement can be determined by summing the counts in
channels 1000 to 1100 in the error spectrum. Or, shown another way, the counts inidzannel
be expressed a8(i) A/(i)  with a 1-sigma confidence limit, wkésehe corrected spectral
data and/ is the variance (error) spectral data.
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Table 1. DSPEC Plus ZDT Modes.

Mode Uncorrected ZDT Corrected ZDT Error
Spectrum Spectrum Spectrum
ZDT Disabled Yes No No
ZDT-LTC Mode Yes Yes No
ZDT-ERR Mode No Yes Yes

3.2.7.7. Setting the Rise Time in Digital MCBs

To achieve the best results for your application, when using a digital spectrometer, such as the
DSPEC jr, digiDART, DSPEC Plus, or DSPEC, we recommend that you set the rise time of the
pulses being processed by the digital filter to the minimum value for the resolution needed.

The pulse rise time (and also fall time) is based on the time required for each pulse to reach its
peak value. This “peaking time” is about twice that indicated by the conventional time constants
displayed on the front panel of commercial analog amplifiers. For example, germanium detector
are often specified at a 6-us time constant; this setting is equivalent to 12-us peaking (rise) tim
our digital spectrometers.

—_
]

Up to some value of rise

time, one can expect

improved resolution with
increasing rise time; there

will, however, be a tradeoff

in maximum throughput to
memory. Figure 65 illustrates a
example of this tradeoff. 2 |- .
ORTEC digital spectrometers ol
operate well above the peak 1 5 9 15 20 30 50 75 95 105 120 130 140
of the throughput curve. Count Rate (kcps)

Operating there allows these

instruments to handle an Fig. 65. An Example of the Tradeoff Between Throughput and Count
even higher rate of incoming &€

counts, but with less data into

memory and, therefore, longer counting time to the same detection limit. It is possible to move t
peak of the curve to the right (more counts to memory with higher input count rate) by reducing
the pulse rise (and fall) time, thereby trading off resolution for maximum count rate.

—
(=]
1
1

Thtoughput cps
(thousands)
[=2]

1
1

Table 2 is a guide to choosing a count rate that will ensure that the most efficient operation of y
digital spectrometer over the range of anticipated input count rates for your application — that i
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at or below the throughput peak — while achieving the best resolution obtainable from the
detector consistent with that requirement. Enter the rise time that best matches your dynamic r:
of count rate (note that the available rise-time settings will vary by instrument; this chart is a
general guide only).

Table 2. Rise Time Selection Guide.

Input Count Rate Maximum Rise Time
Dynamic Range | Throughput (us)

0--->20000 9000 12
0--->50000 12500 8
0--->75000 23500 4
0--->100000 37000 2.4
0--->150000 50000 1.6
0--->200k 70000 0.8
0--->220k 85000 0.6
0--->250k 100000 0.4
0--->300k 120000 0.2

The longest rise time shown in the table is 12 us, even though some digital instruments can be
for rise times as long as 23 ps. If throughput is not an issteube all samples are low rate,
increasing the rise time beyond 12 us might achieve a small improvement in resolution. For plal
detectors, such as ORTEC's GLP, Si(Li), IGLET, and IGLET-X Series, operating at longer rise
times frequently gives improved resolution.

3.3. Calculate
The Calculate menu (Fig. 66) provides useful analytical tools for spectrlifulzulats
manipulation.SmoothandStrip... are only available in buffer mode. Settings...
Peak Info andSum are not available if the Detector is acquiring data. Lalibration. .
Peak Search
3.3.1. Settings... Peak Info

Input Count Bate

This dialog, shown in Fig. 67, allows you to set the FW(1/x)M and the S
peak search sensitivity factor. Srmooth
Strip...

Fig. 66. Calculate
Menu.
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3.3.1.1. “X" for FW(1/x)M=

This is the x-factor used in the full-width-at-1/x-maximum
calculation in thd?eak Info calculation for the ROI peak =

: : : " for FWwi(1/)M =[E ok,
marked by the cursor. This number is retained and used =l
until changed. The dialog prompts you to enter the Sensitivity Factor ;|3 ]' Cancel
x-factor, which is an integer from 1 to 99%eak Info
always prints the FWHM, so an x of 2 is not needed. Fig. 67. The Calculation Settings

Dialog.

3.3.1.2. Sensitivity Factor:

The peak searcBensitivity Factor can be changed from 1 to 5, with 1 being 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 big peaks, but might miss some of the smaller peaks. The
middle value of 3 is a good choice to start with.

You can enter the integer value as shown in Fig. 67, or use the scaling buttons to the right of th
field. The current value is shown on the screen.

Suspected peaks in a spectrum must pass a sensitivity test to be accepted. This test compare:
magnitude of the second difference with the weighted error of the channel counts. The second
difference must be greater than the weighted error to be accepted. The input sensitivity is a
multiplicative factor in the weighting factor.

3.3.2. Calibration...
3.3.2.1. General

The Calibrate dialog (Fig. 68) is used to establish a multi-point calibration for the data memory
such that channel position and peak parameters are reported in the specified units as well as
channels. If two points are entered, a linear calibration is done. When three or more points are
entered, a quadratic fit to the entered points (up to 96 points) is automatically performed. The
default units are keV but can be any units that you supply (as discussed in Section 3.3.2.2). Th
peak shape is measured and stored for later use in functions such as marking ROIs.

The calibration is stored with the spectrum when you use the Save command. The calibration
values are also saved when the program is exited and are read when the program is started sc
the calibration is automatically restored. Recalling a spectrum will etsdl its associated
calibration.

Detectors can be calibrated directly when they are not acquiring data. Each Detector and the

buffer can have separate calibration values and units. Once a unit is calibr&tedNaltTIONS
programs on all PCs in the network use the same calibration.
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Calibration... internally maintains a table of the entered points. As each new point is entered, a
notation at the bottom of the spectrum window is displayed to indicate how many points have b
entered in the table. The table is reset to zero entries whenever PBstin@y Calibration button

is activated; or (2) the display is switched between Detector and buffer, in which case only the

computed quadratic calibration coefficients are retained for the currently active display.

NOTE With this latter case in mind, you should be careful to perform the calibration in the
Detector or the buffer with an uninterrupted series of points before switching to the
other display; otherwise, the table will be cleared. Terminating and restarting the
application will also clear the table.

When recalibrating a previously calibrated spectrum, such as after resetting the table as descril
in case (2) above, the old calibration is retained until after the second new point has been entel
This facilitates ecalibration, since the previous calibration values can simply be adjusted rather

than entered from scratch for the first two points. (Of course, if a complete new recalibration is

desired, you can click on ttigestroy Calibration button.)

3.3.2.2. How to Calibrate

The calibration is done by first marking well-separated clean peaks with ROIs. The object is to
supply the energies for these peaks.

1. Place the marker on one of the peaks.

2. Presxinsert> to insert an ROI on the peak. (This is not absolutely necessary, since if no R(
is present at the marker, the marker channel itself will be used. However, thatisclasse
than using the ROI method.)

3. SelectCalculation/Calibration... to choose the Calibrate HE
marked peak and calculate the centroid of the peak. _
If there is an ROI at the marker and the marked peak " cremet 38400
is good (that is, if it can be used in the calculation), ~ Cabrstion Enerai: [122876 _ Cancel |
the program will ask for the energy of the peak (see Destroy Calibration |
Fig. 68). If there is no ROI at the marker, a warning
will appear at the bottom of the screen (see Fig. 69),F19- 68. The Calibrate Dialog.
and the marker channel will be used instead of the
peak centroid.

4. Now move the marker to the second
peak and repeat the process.

Marker 708 = 7800 ke 2483 Cnts
Mo RO found -- uging zingle-channel calibration point,

Enterinig Calibration for point nummber 1...

Fig. 69. Calibration with No ROI.
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5. After the second peak value is entered, the program will ask for up to four characters for the
units (see Fig. 70).

The system is now calibrated and the marker location is shown {0

both channels and the input units. You might continue to add peaks

(up to 96) for a better quadratic fit to the data. The fit is

automatically redone after each point is entered. _Cancel |
Fig. 70. Calibration Units

3.3.3. Peak Search Inputs.

This function initiates a Mariscdtitype peak search on the spectrum in the Detector (when the
Detector is not collecting data) or the buffer. The peak search sensitivity is selected in the
Settings...item of this menu. Each peak found is marked as an ROI. If the system is calibrated,
width of the ROI is three times the calculated FWHM of the peak. If not calibrated, the width of
the ROI is based on the width of the peak as determined by the peak search. Overlapping or c
peaks might have contiguous ROIs. Existing ROIs are not cleared.

The Report function (see Section 3.1.7) can be used with this function to produce a semi-
guantitative nuclide list for the spectrum.

3.3.4. Peak Info

This command displays one of the following for the marker in an ROI:

1. If the spectrum is not calibrated, the channel centroid, FWHM, FW1/xM (all in channels),
gross area, net area, and net-area uncertainty are displayed for the ROl peak marked by th
marker.

2. If the spectrum is calibrated, the channel centroid, 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 marked by the marker.

This information is displayed beneath the Spectrum Window on the Supplementary Information
Line and/or in a text box inside the Expanded Spectrum Window, at the top of the peak. Both
displays are illustrated in Fig. 71. To remove the text, prEss>

The program subtracts the calculated background, channel by channel, and attempts a least-
squares fit of a Gaussian function to the remaining data. If unsuccessful, it displays “Could Not
Properly Fit Peak.” If successful, the centroid is based on the fitted function. The reported widtf

8M.A. Mariscotti, “A Method for Automatic Identification of Peaks in the Presence of Background and its
Application to Spectrum AnalysisNuclear Instruments and Metho88, 309-320 (1967).
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are linearly interpolated between the background-

subtracted channels. Peak: 407343 = 4073.43 keW/
Fu/Hh: 865 Fu/(1/5M: 1338

. Eross Area: 53163
The background on the low channel side of the Net Area: EODBEE £873

peak is the average of the first three channels of
the ROI (see Fig. 72).

The channel number for this background point is
the middle channel of the three points. The
background on the high channel side of the peak
is the average of the last three channels of the
ROI. The channel number for this background Marker. 4074 = 407400 kev B4.255 Cnts
pOint iS also the mlddle Channel Of the three Peak: 4073.43 = 4073.43 ket Mo close libramy match.

. . . Grozs Area: B34163 Met Area: BO0BES 273
points. These two points on each side of the peak-
form the end points of the straight-line Fig. 71. Peak Info Beneath Marker and at Top

background. of Peak
The background is given by the following:
| +2 h
B[ZCi+ ci)—h“l @
i i~h-2 6
where:
B = the background area

I the ROI low limit

h the ROI high limit

C. = the contents of channel

6 = the number of data channels used (three on each end)

The gross area is the sum of all the channels marked by the ROI according to the following:

h
Ay= 2. C 0
where:
A, = the gross counts in the ROI
I = the ROI low limit
h = the ROI high limit
C. = the contents of channel
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1

Fig. 72. Background Calculation Details.

The adjusted gross area is the sum of all the channels marked by the ROI but not used in the
background according to the following:

h-3

Ay~ 2 G 3)
i=1+3
where:
A,, = the adjusted gross counts in the ROI
I = the ROI low limit
h = the ROI high limit
C, = the contents of channel

The net area is the adjusted gross area minus the adjusted calculated background, as follows:

. B(-1-5
A, = Ay “h D (4)

The uncertainty in the net area is the square root of the sum of the squares of the uncertainty ir
adjusted gross area and the weighted error of the adjusted background. The background
uncertainty is weighted by the ratio of the adjusted peak width to the number of channels used
calculate the adjusted background. Therefore, net peak-area uncertainty is given by:
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h-1-5)( h-1-5
= A + B 5
ou = {Ae o) (1Y ®

where:
A, = the adjusted gross area
A, = the netarea
B = the background area
I = the ROI low limit
h = the ROI high limit

3.3.5. Input Count Rate

This enables the display (upper left corner of spectrum) of the input count rate meter for those
MCBs that have one (e.g., DSPEC, digiDART). The input count rate is the total count rate into
input and is higher than the total number of counts in the spectrum divided by the real time. It is
the count rate used in the dead-time calculation.

3.3.6. Sum

The Sum function performs its calculation in one of two ways, depending on the position of the
marker:

1. If the marker is not in an ROI, the sum of the data channels in the buffer is shown on the
display. The complete channel width (e.g., 1 to 16384) is summed.

2. If the marker is in an ROI, the sum of the data channels in the ROI is shown on the display.
This is the same as the gross counts in the Peak Info display, but can be used on wider RC

3.3.7. Smooth_

The Smoothfunction transforms the data in the buffer (and only the buffer) according to a five-
point, area-preserving, binomial smoothing algorithm; that is, the existing data is replaced,
channel-by-channel, with the averaged or smoothed data as follows:

S = (Oi*2+ 4Oi*l+ 6()I + 4Oi+1+ Oi+2)
! 16

(6)
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where:
S = the smoothed data in channel
O, = the original data in channel
3.3.8. Strip....

This command strips the specified disk spectrum from the spectrum in the buffer and stores the
result in the buffer. Whe8trip... is selected, the dialog box shown in Fig. 73 opens. Selatd a
name andStripping Factor, and click orOK.

NOTE Any valid spectral data file can be selected, but it must contain the same number of
channels as the buffer.

Strip Spectrum File [ 7] x|
Loak in: |a User j ﬂ E =
[ Ct
{hx Ech5d32:.Chn
File name:  [3H4275.Chn Open |
Files of type: |Integer CHM ﬂ Cancel

Stripping Factor

Factar by which file data will be multiplied befare being subtracted from

spechium in memary.
[+ Use Ratio of Live Times

Fig. 73. The Strip Spectrum File Dialog.

The strip factor is a real number that is multiplied, channel by channel, by the disk spectrum be
being subtracted from the buffer. If thise Ratio of Live Timesbox is checked, the strip factor

is calculated as the ratio of the live time of the buffer spectrum divided by the live time of the dis
spectrum. The factor can be negative, in which case the spectra are added.

NOTE The live times and real times are not changed by any strip operation. The peak

uncertainty does not include the stripped areas and might not represent the true
uncertainty.
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3.4. Services

The Services menu (Fig. 74) contains several functions and utilities| Serices

3.4.1. Job Control...

Most of the functions under the various MAESTRO menus can be

automated by writing &0OB, which consists of one or more
commands written in ASCII text (see Section 5 for an in-depth
discussion). JOBs allow you to easily perform repetitive tasks and/Qyjen..

define initial conditions at Detector startup. These files are given a

Job Contral...

Librar

Sample Dezcrptian...

Lock/Unlock Detector...
Edit Detector List...

Fig. 74. The Services

filename extension ofOB. To start a JOB or edit.30B file, selectServices/Job Control...to

display the dialog shown in Fig. 75.

To run a JOB, select.a0B filename

and click onOpen. The contents of the
selected file can be displayed at the
bottom of the dialog by using the mouse
to mark theShow Contentscheckbox.
Note that displaying the file contents will
slow down the accessing of files,
especially when browsing through a long
list.

Once a JOB is started, most menu
functions will be disabled (grayed) to
prevent interference with JOB as it runs.
The .JOB filename will be displayed on
the Title Bar.

If you try to start another JOB while a

JOB is already running, the dialog shownFig. 75. .JOB File Selection and Execution.

in Fig. 76 will open, showing the name of

the current JOB. In this case, the options available are to terminate execution of the running JC
(click onTerminate Job) or allow the JOB to continue (click @loseor press<Esc>).

Run JOB File HE|
Look in: | ‘3 User = i =)=
R b5 ackvars job 2, 451 Job 72 FIELDSAY
Scu F= autocal job Z= BEEP.JOB &2 filter10.job
temp 2 Autof job 7% Beeps.job 2 filterS. job
Trnpl F%; autoga.job 7% Beepsz.job % fred.job
waterford F&) autogal.job ZE bottle.job &2 liter] job
P ASKER. job F&) autogal.job ZE 0183200k =2 liter2.job
. | i
File name: |askvars.iu:ul:u Open I
Filez of type: |.J|:.I:. Filez j Cancel |
¥ Show Contents:
azk_spectum ;l Edit File |
loop &
wait 10
zave ""$[ShartB aze]1 $loop). $[FileE «t]"
end_loop
K ;IJ

To edit aJOB file from the Run JOB File dialog (whether or &tow Contentsis activated),

select a file from the list and click on t&elit File button. This will open Windows Notepad with

the .JOB file loaded.
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NOTE When editing is complete, the firustbe saved in JOB Control 7] x]
Notepad (selecbaveor Save Asunder theFile menu)
for the changes to be effective. When Notepad is closed
(File/Exit), the newly edited file will be shown in the
Run JOB File dialog’'Show Contentslist box.

Running: Mga.job

Terminate Job I

Fig. 76. Dialog if JOB is

i - ._Already Running.
If a JOB is terminated prematurely because of some error condition, oY o9

a message box briefly explaining the cause of the error will be
displayed. More details on the error can be found by cross-referencing with the error message
directory in Appendix C.

3.4.2. Library

On this submenu (Fig. 77) you can select the library| Sermices

to be used and display the peaks list. The library can Jah Cantral.. |

be edited using the program described in Section 6. I  Gc=ctFeak.
Sample Description... Select File...

3.4.2.1. Select @ak... Lock/Unlock Detectar. .

Edit Detector Ligt...
Fig. 77. The Library Submenu.

This opens a window containing a list of the library
peaks in energy order (Fig. 78). This list shows the
nuclide name, energy, gammas/100 disintegrations,
and half life. Clicking on any field moves the marker line to that energy in the spectrum.

The Library List can be sorted by nuclide, : Library List EI
energy, percent, or half-life by clicking on Uy B Digria Ll
: Huclide Energw | Percent Half-Life
the desired column header. T it ont 136 Days
Cd-109 24 .94 17.0000 436 Davs=
Am—241 £9 G4 36,3000 132 Yre=.
3.4.2.2. Selectie... Hg-203 70.83 | 3.5200 46 .59 Days
. . . Hg-203 72.87 6.4000 46 .59 Dav=
A nuclide libraryis used by the Peak Search |cd-109 88.03 | 3.6100 436 Days
; i ; H Co-57 122.07 a5 . 6000 272 .4 Davs
funct!o_ns _and Report_ fpr semi qu_antltatlve o5 136 43 | 10 foo0 575 4 Daye
identification and activity calculations for C=-139 | 1ee.85 | 79,5500 137,7 Days
spectral components according to calibrated |co 113 | 3a1 €5 | £1 1600 115 1 Daye
peak energy_ At Startup’ MAESTRO C=—137 661 .66 a5 .2100 I0.17 Yr=.
. . Y-8 a9a.02 95 . 0000 106 .7 Davs
automatically attempts to load the library Co—60  |1173.24 | 99.9000 1925 Days
in use when MAESTRO was last exited. R I AR - 1925 Davs
Thereafter, the library can be replaced | REkMS KT M MK MR LI 11
using theSelect File...command, which Fig. 78. Peak List Dialog Box.

displays the dialog shown in Fig. 79. This
is a typical file selection dialog, with features as discussed in Section 2.7. Either MAESTRO-tyy
libraries or GammaVision-type libraries can be used. When a library is loaded, and if the spectt
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is calibrated, the Library indexing Load Library File
buttons on the Status Sidebar are enabled Lookjn.  [SUser
(black). e

8] Lib.Mch
A standalone library editing program, t:Esz

Gamma Library Editor, is supplied with [ Lib2 et
MAESTRO, and is discussed in detail in |=]tb4Meb

Section 6.2.
o File name: |Default.Lib Open |
3.4.3. Sample Description... Fies of ype: [Wamsro Ly <] .

This command opens the dialog
shown in Fig. 80 for reading, editing,
or entering the Sample Description of
the displayed spectrum. This descrip-
tion can be up to 128 characters in

Fig. 79. The Load Library File Dialog.

length, and automatically accompanies
iti 0K

the _SpeCtrum When It I_S SUbsequently Mixed gamma marinelli on endcap of P402684 -

copied or saved to a file. This Cancel

description also appears in the title bar
at the top of the window while the
spectrum is displayed. For files in the
.CHN format, only the first 63 characters are saved in the spectrum file.

Fig. 80. Sample Description Entry.

3.4.4. Lock/Unlock D etector...

This facility enables you to protect a Detector from destruaieess (e.gStart, Stop, Clear)

by any program on the PC or network. While any progranvieamthe data and read the contents
on any Detector in the system — locked or unlocked — the contents of a locked Detector cann
be changed without knowing the password.

NOTE There is no master passwarlf the password is lost, contact ORTEC Customer
Service for assistance in unlocking the detector.

If the Detector is currently unlocked, selecting Lock Detector 7]
Lock/Unlock will show the dialog displayed in Fig. 81. Quner. [Fred Biagas T
Enter theOwner name. Then enter a password in the

Passwordfield, and re-enter it in theerify field (the Passward [ _Cancel |
two entries must agree). Click @K. The password is Veiiy: [

not case-sensitive (that is, uppercase and lowercase Fig g1, Entering Name/Password to
letters are treated the same). Lock a Detector.
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If the Detector is currently locked, selecting Unlock Detector HE
Lock/Unlock will display the dialog in Fig. 82. Enter
the correct password to unlock the Detector. Password; [+

Cancel I

Each time destructive access to a Detector is attemptagly. 82. Unlocking a Detector.
while it is locked, the_ocked Detectordialog (see
Fig. 83) will ask for the password. In addition, the

owner of the Detector will be displayed on the Locked Detector 3
Supplemental Information Line, as shown in Fig. 84.
Pazsword: I’“"“‘ ool

If you enter the incorrect password in eitherthdock
or Locked Detectordialog, the dialog will reopen and Fig. 83. Password for Accessing Locked
wait for the correct password. If you do not know the Detector.

password, click o€ancelto abort the access attempt.

3.4.5. Edit Detector List... Alethicth - TASE = B0.ES ke
This allows you to select those Detectors on the system _Detestar Lacked by Fred Blaggs!
that are to be available in MAESTRO on this PC. Other Fig. 84. Name of Person Who
applications (e.g., GammaVision, AlphaVision, Locked Detector.
ScintiVision") on the same PC can have their own lists.

In this way, the different Detectors on the network can

be segregated by function or type.

Figure 85 shows thBetector List Editor dialog. On the left is thilaster Detector List of all
Detectors on the system. This is created by the MCB Configuration program, which is discusse
the ORTEC MCBCONNECTIONS-32 Hardware Property Dialogs Manual'he default

descriptions are derived from the hardware and can be changed by running the configuration
program.

On a single-PC system, the MAESTRO Iinstallation program initially sets the available Detector
list identical to the master list. On a networked system, the system configuration program sets t
Detector list identical to the master list. TWMaster Detector List, including the Detector
descriptions, are the same for all ORTEC programs (e.g., MAESTRO, GammaVision) running c
all PCs connected to the workgroup. SeeQRTEC MCBCONNECTIONS-32 Hardware Property
Dialogs Manualfor instructions on defining the Detector list names.

To add a Detector to the MAESTR®K List for this PC, click on the name in the Master list,
then click onAdd. To add all the Detectors on thaster Detector List, click onAll.
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Detector List Editor EHE
b azter Detectar List MICA Pick, List
antn e P T RE G 0000001 DSPEC - 45% G 0K
0000002 ORSIMP4 MCE 2918 0000004 ORSIMP4 919 input 1
0000003 ORSIMP4 MCE 4 also 97! 0000005 ORSIMP4 919 input 2 —
0000004 ORSIMP 919 input 1 0000007 ORSIMPE 919 input 4 ance
0000005 ORSIMPA 919 input 2 0000008 92x O2HATT

0000008 ORSIMP4 319 input 3
Q0oooo? ORSIMPA 919 input 4
0000008 92« D2HATT

add - Al

Remove <-- MHew

J | 2] ‘ | 2]

Fig. 85. Detector List Editor Dialog.

To remove a Detector from this local pick list, click on the name iRitleList and click on
Remove To remove all the Detectors, click biew,

When Detector selection is complete, click@k. These selections will be saved to disk and
used by MAESTRO until changed on this screen or until the entire network is reconfigured.

3.5. ROI

An ROI —region of interest— is a way to denote channels or groups of channels in the spectru
as having special meaning. An ROI can be used to mark peak areas for the printout or to mark
peak to stop acquisition when that peak reaches a preset value. Channels marked as ROI cha
are displayed in a different color than the unmarked channels.

The ROI menu is shown in Fig. 86. Its functions are available for | B0l

both the buffer and Detector(s). See Section 2.5.3 for ROl operations O F2 or Alt+0

performed with the mouse. Mark F2 or Alt+M
nbdark, F2 or Alt+L

3.5.1. Off Mark Peak  Insert
Clear Delete

This sets the ROI status to Off. In this state, the ROI bit for the Clear Al

channels will not change as the cursor moves. This function is Save File..

duplicated by<Alt + O> and by<F2> (which toggles betwee@ff, Eecal File..

Mark, andUnMark ). Fig. 86. ROl Menu.
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The usual ROI status is Off so the marker can be moved on the display without changing any o
the ROI bits.

3.5.2. Mark

This sets the ROI status to the Mark or set condition. In this state, the cursor channels are mar
with the ROI bit as the cursor is moved with> or <~> into the channel. Moving the marker

with the mouse does not change the ROI in this mode. This function is dupfiédtedM> and

by <F2> (which toggles betwee@ff, Mark , andUnMark).

ROIs can also be marked with the rubber rectangle and right-mouse-button menu (see
Sections 2.5.3 and 3.7.8), and as described in Section 3.5.4.

3.5.3. UnMark

This sets the ROI status to the unmark or reset condition. In this state, the channels are unmar
with the ROI bit as the cursor is moved with> or <-> into the channel. Moving the marker

with the mouse does not alter the ROI in this mode. This function is duplicatgsltby U> and

by <F2> (which toggles betwee@ff, Mark , andUnMark).

3.5.4. Mark Peak

This function marks an ROI in the spectrum, at the marker position, in one of two ways.

1. If the spectrum is calibrated, the region is centered on the marker with a width of three time
the calibrated FWHM. There does not need to be a peak at the marker position.

2. If the spectrum is not calibrated, the region is centered on the peak located within two
channels of the marker and as wide as the peak. If the peak search fails, or if the peak is n
well-formed, no ROI is marked. There is no limit on the size of a peak or ROI; therefore, in
some uncalibrated spectra, large ROIs might be marked.

ROls can also be marked this way with R@I! Ins button on the Status Sidebar, Mark ROI
button on the ToolbaKeypad<Ins>, and<Insert>. See alsdMark ROl on the right-mouse-
button menu, Section 3.7.8.

3.5.5. Clear

This clears the ROI bits of all ROl channels contiguous to the channel containing the marker. T
is duplicated by th&OI Del button on the Status SidebKieypad<Del>, the<Delete>key, and

the Clear ROI Toolbar button. See al€dlear ROI on the right-mouse-button menu,

Section 3.7.9.
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3.5.6. Clear All

This resets all the ROI bits in the displayed spectrum (i.e., removes all ROl markings from the
spectrum). However, it does not affect the ROI stathdaok /Unmark/Off.

3.5.7. Save File...

This allows you to save to disk a table of the channel numbers, for the current spectrum, that h
the ROI set. The contents of the spectrum are not changed.

SelectingSave File.. displays the dialog in

Save ROI File HE|

Fig. 87 (refer to Section 2.7 for tips on using = Saein [ user ENclN=E
this dialog). Enter th&ile name The.ROI Alpha 1 Tropl (] N11083ag r0i
file extension is recommended, and is used  {5qn Duastod N2t
by default. An invalid or null filename will Maa e [ Testroi
abort theSaveoperation. pre amoseelia ] Testanme e
If the file already exists, the system will _
display a warning message asking if you Flenane: | | see |
want to overwrite the data in the existing file == Ifo s ol el |
or cancel the save. Click @K to overwrite  Fig. 87. Save ROI File Dialog.
the file.
3.5.8. Recall File...
Recall File...sets the ROIs in the buffer or L - 11
active Detector to the table in the disk file Lockjn: | =3 User =l B e = =
created byROI/Save File...(Section 3.5.7), Alpha O Tropl ] N11083ag 1o
or from the table stored in a®PC file. This o ”B“fa‘:gf;f' giii”rllbm'
command opens the dialog shown in Fig. 88, [Haa (8] lo 1o (8] Testrai
. . ping 8] Mmncbdern roi T et roi
prompting you to select a filename (refer to 5o p——
Section 2.7 for tips on using this dialog).
When a file is selected, the ROIs in the
buffer or active Detector are set to conform | e%ne  [Hncbdenero | Oeen |
to the table in the file. The previous ROIs are ™ [0 thenre ol el |

cleared. The data contents of the buffer or
Detector are not altered by this operation,
only the ROI bits in the buffer or Detector.

Fig. 88. ROI File Recall Dialog.

In .ROI and spectrum files, the ROIs are saved by channel number. Therefore, if the spectrum
peaks have shifted in position, the ROIs in the file will not correspond exactly to the spectrum

data.
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3.6. Display

Two of the most important functions of the MAESTRO program | Dizplay
are to display the spectrum data and to provide an easy and Detector... Ctrl+<Fri>
straight-forward way to manipulate the data. This is accomplished P=testarBuifer 4 or Alt+
using theDisplay menu functions, shown in Fig. 89, and their v Logaithmic  Keypad( /)
associated accelerators. Thisplay functions are available in Automatic Keypad( * ]
both the Detector and buffer modes. Bassline Zoom

Zoom |n Feppad] + ]
3.6.1. Detector... Zoom Dt Keypad( -]

Center Feppad[ 5]
Selecting this function opens tRéck Detector list shown in Eull View Al
Fig. 90. Click on a Detector on this list to display its memory in |satope Markers
the full and expanded spectrum windows. Piek Detector list P ,

shows the available Detectors, listed by Detector number, and a

brief description. Fig. 89. Display Menu.

This is duplicated by the drop-down list on the Toolbar (see [ iPickDetector |
page 12). In addition, the first 12 Detectors on the list can be L DAt h et Bl
selected by pressimeCtrl + F1> for the first Detector in the 2000004 ORSimPd 3 ot 1

pick list, <Ctrl + F2> for the second Detector, and so on, D00000E OReivibd a1 ok 5
through<Ctrl + F12> (see Section 4.4.5). 0000007 DFISIMPS 319 input 4

The current pick list is selected from the Master Detector List
usingServicesEdit Detector List..., as discussed in Section 3.4.5.
Whenever the system is reconfigured, Fig. 91 will be displayed so
you can remake the lisYés), leave it as isNo), or cancel the
Detector selection procesgsgnce).

Fig. 90. Detector Selection

Clicking onYeswill open theDetector List Editor dialog List.

(Fig. 92), the same dialog accessedughfervicegEdit

Detector List.... Follow the instructions in Section 3.4.5. Pick List is Outdated!
& 0K to edit Pick Ligt now?

Mo | Cancel ‘

Fig. 91. Detector List Warning.
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Detector List Editor HE
Master D etectar List WA Pick List
naHonT RONALDEE MCE 0000001 ROMALDKE MCE 1 ak, |
gonoo0z  ROMALDEE MCE 2 0000002 ROMALDKE MCE 2
0000003 SIMNGLEY DSPEC 01 0000003 SIMGLEY DSPEC 01 —
0000004 SINGLEY DSPEC 02 0000005 SIMGLEY DSPEC 03 ance
0000005 SINGLEY DSPEC 03 0000105 DART Partable unit 2
0000011 DART Portable unit 3 0000103 92« 02MCALLISTER_DO
0000106 DART Portable unit 2
0000103 92« 02MCALLISTER_DO
Add - Al
Remowve <-- MHew
1 | | |

Fig. 92. Detector List Selection.

3.6.2. Detector/Buffer

This command switches the source of the spectrum and Status Sidebar displays between the
selected Detector and the buffer. The Full and Expanded Spectrum Windows display the data i
histogram form. The source of the displayed spectrum (Detector or buffer) is shown on the
Toolbar and Title Bar. The corresponding descriptors (live time, real time, dead time, and start
time) as well as the presets are shown in the Status Sidebar. The marker remains in the same
channel when switching between Detector and buffer modes unless the Detector and buffer do
have the same memory size. The horizontal and vertical scales remain the same in both views.
This function is duplicated by the acceleratogl> and<Alt + 6>. The Toolbar’'s Detector list

can also be used.

3.6.3. Logarithmic

Logarithmic toggles the vertical scale of the Spectrum display between the logarithmic and line
modes. This function is duplicated Kgypad</>and theLog/Linear Display button on the
Toolbar.

3.6.4. Automatic

Automatic switches the Expanded Spectrum Window to a linear scale that is automatically
adjusted until the largest peak shown is at its maximum height without overflowing the display. |
also toggles the vertical scale of the spectrum display between the automatic and manual mode
the logarithmic scale was enabled, the display is switched to linear. This function is duplicated |
Keypad<*> and theVertical Auto ScaleToolbar button.
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3.6.5. Baseline Z oom

When you seledBaseline Zoom the baseline of the spectrum displayed in the expanded window
Is always zero counts. In this mode, a checkmark is displayed beside the item name on the me
When Baseline Zoom is off (no checkmark beside the item name), the baseline can be offset tc
higher value. This is useful to show small peaks on a high background. When the baseline is
offset, the box in the Full Spectrum Window is raised above the baseline to show the offset.

This is duplicated on the toolbar and right-mouse-button menu.

3.6.6. Zoom |n

Zoom In adjusts the horizontal and vertical scales in the ™ e )’f’| =
Expanded Spectrum Window to view a smaller portion of — _
ig. 93. Vertical and Horizontal Full-

the_spectrum. The vertical scale is divided by two and thgcaIe Setting on the Toolbar.
horizontal scale is reduced by about 6% of the full
horizontal scale. The current horizontal and vertical full-
scale values are shown on the Toolbar (see Fig. 93).

This command is duplicated Ieypad<+>, the Toolbar'sZzoom In button, andZzoom In on the
right-mouse-button menu.

3.6.7. Zoom O ut

Zoom Out adjusts the horizontal and vertical scales in the Expanded Spectrum Window to view
larger portion of the spectrum. The vertical scale is doubled and the horizontal scale is increase
by about 6% of the full horizontal scale.

This command is duplicated yeypad<->, the Toolbar'sZzoom Out button, andZoom Out on
the right-mouse-button menu.

3.6.8. Center

This function forces the marker to the center of the screen by shifting the spectrum without mov
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 expandedGispays
duplicated byKeypad<5>and theCenter button on the Toolbar.
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3.6.9. Full View

This function sets the expanded spectrum window to the maximum number of channels in the
spectrum (the ADC conversion gain).

3.6.10. Isotope M arkers

The isotope markers are used to locate other gamma
rays of the same nuclide (from the library) when any
one of the gamma rays from that nuclide is selected.

In this way, you can easily see if the selected nuclide
Is present by comparing the spectrum peaks with the
displayed markers. The marker is a solid color
rectangle placed at the energy of the gamma ray, with
the nuclide name shown above the top of the
rectangle (Fig. 94). The markers are shown in both
the full view and the expanded view (Fig. 95). The
base of the rectangle is positioned at the level of the
background for the peak.

The amplitude of the marker for the selected peak is

1.004.73 keV 80 Cnis
normally proportional to the peak area. However, t 94 Isotope Markers,
amplitude can be changed by placing the mouse in

the rectangle, where it will become a double pointed

arrow. When it is the double arrow, press the left mouse button and raise or lower the pointer t
make the rectangle larger or smaller. The amplitude of the marker for the other peaks is
proportional to the amplitude of the first peak and the branching ratio. As the amplitude of the
peak is changed with the mouse, all the other rectangles will chasgmtponally.

The markers are shown in one of two colors. If the peak area, calculated in the same manner ¢
Peak Info, is positive (indicating the peak was found), then the rectangle is one color (normally
green). If the peak area is negative or zero (indicating the peak was not found), then the rectan
is another color (normally blue).
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- * Maezstro -- digiDART s/n 241 [ Calibration source 1714 )

File  Acquire Calculate Services BOl Display

D] || CmoE ] fees A ] B\ 2| it | 2dabart sman =]

=

— Pulzse Ht. Analysiz —
Start:  1:17:52 P
13-b ap-99

Real: 17282
Live: 167.40
Dead: x

—— Prezet Limits
Eieal:

Live:  300.00
Eeak:

[t
it 4
Mda: 1.0 ch

LI ROI £|
y Peak £|
m Libramy il

2 0RTEC
11:40:51 Ak
Tue 09-lan-01

Marker 3003 = BEE.42 kel
Mest librany match: Eu-152 at BEE 42 ; 0.00 cd

| Z
Fig. 95. Isotope Markers, Expanded View.

3.6.11. Preferences...

This displays the options available for selecting the screen colors and Faints

spectrum display options. The submenu is shown in Fig. 96. Fill BOI
® Fill &l
3.6.11.1. Bints/Fill ROI/Fill A ll Spectrurn Colors. .

Peal: |nfo Font/Color. .

Use these functions to select the histogram display mode for both

spectrum windows. Fig. 96. Display

Preferences Submenu.

In Points mode, the data are displayed as points or pixels on the screen,
in the colors chosen féroreground andROI underDisplay/Preferences Spectrum Colors...
(see Section 3.6.11.2).
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In Fill ROl mode, the unmarked regions of the spectrum are displayed as points, while the ROI
are filled from the baseline to the data point withRi& spectrum color.

In Fill All mode, all the data points are filled from the
baseline to the data point with tRereground andROI -
spectrum colors. .

Figure 97 shows a comparison of the three display modes. R
Note that the point/pixel size in tioint- andFill ROI - .
mode illustrations has been exaggerated to make them easier
to see.

3.6.11.2. _Bectrum Colors... S -

Use this dialog (see Fig. 98) to select colors for various .,
features in the two spectrum windows. Each scroll bar .
controls the color of a different feature. The vertical colored
stripes behind the scroll bars show the available colors.

The Background scroll bar controls the background color of
the spectrum windowsoreground determines the color of
the spectrum points or filROI governs the color of the ROI
points or fill. The points/fill of a compared spectrum Fig. 97. Comparison of the Points,
(File/Compare..) use theCompare color, unless they Fill RO, and Fill All Display
overlap with the original spectrum, in which case the Modes.

Compositecolor is used.

To change a color, click and hold the left mouse button on

the scroll bar button and drag it slowly across the different Eac“gf”;ﬂlﬂ

starting color, or close tHgpectrum Colors...palette by

clicking onCancelor pressingcEsc>. Special ¢ | 3

L. k. Defaultz | Cancel
To reset the color values to the original MAESTRO colors, - | |
click on Defaults. Fig. 98. Display Color Selections.

colors. When the desired color is displayed in the box Foreground < -
beside théOK button, release the mouse button. The [full] ¢ :
spectrum window will immediately change color. ROl _s _
[full) _s
. . Compare _I
To cancel a color change, return the slider button to its Composite T~ 1—1
Mult. Peaks _*__! __] :
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To accept the color changes, click@HK. These color changes will becalled the next time
MAESTRO is started.

NOTE TheSpectrum Colors...affect onlythe spectrum windows. The colors of the remaining
features on the screen must be changed using the Windows Control Panel (which will
also, of course, affect the appearance of all other Windows applications on this PC).

3.6.11.3. Peak Info Bnt/Color

This function opens thieont dialog (see Font
Fig. 99). It allows you to select the font type,
size, and color used to displBgak Info data

Faont shyle: Size:

|F!egulal |8 ak., |

in the text box in the spectrum windows (see 10 Cancel
. . Small Fonts Bald 12
Section 3.3.4, Fig. 71). %?iﬁzma Bold Itslic 14
Times Mew R 24
T Vgﬁ;n:w e j J J
Effectz Sample
[ Shikeout
[ Underine AdBbY)iZz
LCalar:
|-Teal ﬂ Script:
|Westem ﬂ

Fig. 99. Peak Info Font Selection.

3.7. Right-Mouse-Button Menu

Figure 100 shows the right-mouse-button menu. To open it, position the Start
mouse pointer in the spectrum display, click the right mouse button, then use®®

. . Cl
the left mouse button to select from its list of commands. Cors o Bulfer

Zoom |n

3.7.1. Start Zoom Out

IUnda £oom [n

This initiates data collection in the selected Detector. Any warnings arising . -,
from problems detected at the hardware level will appear in a message boX ciex Rl

or on the Supplemental Information Line at the bottom of the display. The — pei 1ris
Detector can also be started with #fdt + 1> accelerator, th&tart Input Count R ate
Acquisition button on the Toolbar, or tf&tart command on the right-mouse-__ ™

button menu. If the Detector is already started or if MAESTRO is in buffer__ MEE Fropeties

mode, this entry is grayed. Fig. 100. Right-
Mouse-Button

Menu for Spectra.
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3.7.2. Stop

Stop terminates data collection in the selected Detector. The display must be in Detector mode
the Detector is not active, the entry is grayed. The Detector can also be stopped with the
acceleratorAlt+ 2>, the Stop Acquisition button on the Toolbar, and tl&#op command on the
right-mouse-button menu.

3.7.3. Clear

Clear erases the Detector spectral data and the descriptors (real time, live time, start time, etc.
the selected Detector. The presets are not altered. (This function might not operate on some ty
of Detectors when they are collecting data.) The data can also be clearsAlwitB>, the

Clear Spectrumbutton on the Toolbar, or tglear command on the right-mouse-button menu.

3.7.4. Copy to B uffer

The Copy to Buffer function transfers the data and descriptors (live time, real time, etc.), from th
selected Detector to the buffer. This function can also be performedAlitts 5>, theCopy
Spectrum to Buffer Toolbar button, or th€opy to Buffer command on the right-mouse-button
menu.

3.7.5. Zoom In

Zoom In adjusts the horizontal and vertical scales in the Expanded Spectrum Window to view &
smaller portion of the spectrum. If the rubber rectangle is not being used, the vertical scale is
divided by two and the horizontal scale is reduced by about 6% of the full horizontal scale. If the
rubber rectangle is being used, the display shows only the contents of the rectangle. The minirnr
display is 6% of the horizontal full scale. The current horizontal and vertical full-scale values are
shown on the Toolbar.

This command (not using the rubber rectangle) is duplicaté&eyyad<+>, the Toolbar'sZzoom
In button, andZzoom In on theDisplay menu.

3.7.6. Zoom Out

Zoom Out adjusts the horizontal and vertical scales in the Expanded Spectrum Window to view
larger portion of the spectrum. The vertical scale is doubled and the horizontal scale is increase
by about 6% of the full horizontal scale.

This command is duplicated eypad<->, the Toolbar'sZzoom Out button, andZoom Out on
the Display menu.
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3.7.7. Undo Zoom In

This will undo or reverse the ladbom In operation done with the rubber rectangle. It restores the
display to the horizontal and vertical expansion befor&tiwen In. It is not the same aoom
Out.

3.7.8. Mark ROI

This function marks an ROI in the spectrum for the total width of the rubber rectangle. All
channels are marked. See also Sections 2.5.3 and 3.5.4.

3.7.9. Clear ROI

This clears the ROI bits of all channels in the rubber rectangle or all ROI channels contiguous t
the channel containing the marker. See also Section 3.5.5.

3.7.10. Peak Info

If the marker is in an ROI, this displays one of the following:

1. If the spectrum is not calibrated, the channel centroid, FWHM, and FW(1/x)M, in channels,
are displayed.

2. If calibrated, the channel centroid, FWHM, and FW(1/x)M, in channels and energy, the gros
and net area, and the library “best match” are displayed.

The x-factor is determined {Balculate/Settings... The peak information is displayed in a pop-up
box at the top of the peak (Fig. 71). This is duplicated by double-clicking the mouse in the ROI
with Calculate/Peak Infa To close the box, left-click on it or presEsc>

If the Detector is acquiring data, the values displayed are continuously updated with new value:
based on the new data.

See Section 3.3.4 for peak calculation details.

3.7.11. Input Count Rate

This enables the display (upper left corner of spectrum) of the input count rate meter for those
MCB'’s that have one (e.g., DSPEC, digiDART). The input count rate is the total count rate into
the input and is higher than the total number of counts in the spectrum divided by the real time.
is the count rate used in the deadtime calculation.
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3.7.12. Sum

The Sum function performs its calculation in one of two ways, depending on the position of the
marker:

1. If the marker is not in an ROI, the sum of the data channels of the Detector is shown on the
display. The complete channel width (e.g., 1 to 16384) is summed.

2. If the marker is in an ROI, the sum of the data channels in the ROI is shown on the display.
This is the same as the gross counts irPak Info display, but can be used on wider ROIs.

3.7.13. MCB Properties

This displays the MCB Properties as described in Section 3.2.7 for the selected MCB.
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4. ACCELERATOR KEYS

This chapter describes the MAESTRO accelerator keys. The keys described in this section are
grouped primarily according to location on the keyboard and secondarily by related function.

4.1. Introduction

Table 3 provides a quick reference to all of the MAESTRO keyboard and keypad functions. The
accelerators are aldtustrated in Fig101, and discussed in more detail in the remainder of the
chapter.

The accelerators are available only inBMESTRO window. The Title Bar must be highlighted
with the active title bar color (as set up in Windows Control Panel). In addition, the active curso
— or input focus— must be in the spectrum window. Similar to other Windows applications, the
input focus can be switched between MAESTRO and other applications by clicking on the
Windows Taskbar, pressirtflt + Tab>, or, if the inactive window is visible, pointing with the
mouse at some spot in the inactive window and clicking.

The multi-key functions, such &\t + 1> or <Shift + ->, are executed by holding down the first
key (e.g.<Alt>, <Shift>, or <Ctrl>) while pressing the key that follows the “+” sign in the
brackets, then releasing both keys simultaneously. Functions that use the keypad keys begin w
the wordKeypad, e.g.,Keypad<5>.

As usual for any Windows application, the menus are accessed by clicking on them with the
mouse, or by using th&lt key plus the key that matches the underliedtgr in the menu item
name. For example, the multi-key combination to activat€&illeanenu is<Alt + F>.

Note that the MAESTRO accelerator keys do not interfere with Windows menu operations or te
switching. For example, when a menu is active (i.e., pulled downy-the-> and<1>/<|>

keys revert to their normal Windows functions of moving across the menu bar and scrolling
up/down within a menu, respectively. As soon as the menu is closed, they behave as MAESTR
accelerators again.

4.2. Marker and Display Function Keys

4.2.1. Next Channel < ->[<e>

The right and left arrow keys move the marker by one displayed pixel in the corresponding
direction. This might represent a jump of more than one spectral data memory channel, especic
if the horizontal scale in channels is larger than the width in pixels of the window (see the
discussion in Section 2.3).
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Table 3. Quick Reference to MAESTRO Keyboard Commands.

Key

<|> or <F5>
<1> or <F6>
<-=>

<>
<->or<F7>
<+> or <F8>
<Ctrl + ->
<Ctrl + >
<Shift + ->
<Shift + «>
<Alt + ->

<Alt + >
<PageUp>
<PageDown>
<Home>
<End>

<Ctrl + Fi>
<F2>

<F4> or <Alt + 6>
<F5>or <>
<F6> or <t>
<F7>or <->
<F8> or <+>
<Alt + F7>
Keypad<->
Keypad<+>
Keypad<5>
Keypad</>
Keypad<*>
Insert<ins>
Delete<Del>
<Shift + 1>
<Shift + 1>
<Alt + 1>

<Alt + 2>

<Alt + 3>

<Alt + 5>

<Alt + 6> or <F4>
<Alt + ->
<Shift + Alt + ->
<Alt + +>
<Shift + Alt + +>
<PrintScreen>

Function

Change vertical scale so spectrum peaks are smaller.
Change vertical scale so spectrum peaks are larger.
Move marker to higher channel.

Move marker to lower channel.

Narrow the horizontal scale.

Widen the horizontal scale.

Jump to next higher peak.

Jump to next lower peak.

Jump to next higher ROI.

Jump to next lower ROI.

Jump to next library entry.

Jump to previous library entry.

Jump to higher channel number in 1/16th-screen-width increments.
Jump to lower channel number in 1/16th-screen-width increments.
Jump to first channel of the full spectrum.

Jump to last channel of the full spectrum.

Select Detector i (i = 1 to 12, in pick list order).

Switch ROI bit control from OFF to SET to CLEAR.
Switch between displaying selected Detector and buffer.
Change vertical scale so that spectrum peaks are smaller.
Change vertical scale so that spectrum peaks are larger.
Narrow the horizontal scale.

Widen the horizontal scale.

Sets the expanded spectrum window to the full spectrum.
Zoom out.

Zoomin.

Center expanded display on cursor.

Switch to logarithmic vertical scale.

Switch to auto vertical scale.

Mark the peak region around the cursor as an ROI.
Clear the ROL.

Shift the compare spectrum upwards.

Shift the compare spectrum downwards.

Start acquisition in selected Detector.

Stop acquisition in selected Detector.

Clear data in selected Detector.

Copy data in the selected Detector to the buffer.

Switch between displaying selected Detector and buffer.
Decrease amplifier fine gain by smallest increment (where supported).
Decrease amplifier fine gain by several increments.
Increase amplifier fine gain by smallest increment.
Increase amplifier fine gain by several increments.
Capture screen to Windows Clipboard.
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>
Head Areiqi| 19yBiy 3xaN| = yead Aleiql 1smo| 1XaN -4 sdays Auew ureb auy aseaou| W
IO JouBIy 3xaN 2 I0Y Jomo| 3xoN| £ days | ureb suy aseasou]| =

yead 1aybiy 3xsN M yead Jamo| 1XaN m 19pIpn | +

[puueys 19yBIY IXoNle« UMOp wnnoads THYAWOD m [SUUBYD JoMO] 1X3N|=> »
sspoys|p 7

. sda)s Auew ujeb auly asealdsqg m

10Y Yie| suj dn wnpd3ds IHYAINOD)| 3 deys | uleb auy aseardsq|
I0Y Je315|12a seleLly somoLie|-

Uy
o /

1Hy sny £ A, —>
/ - [ [l4] I [l\-4 [[e]
[ i,
o A. " l—‘ [T 4 1INk
dajs | uteb auly asealou| = g : ¢ | ' i < B 0] a A a ¥ z
— — :
u] wooz |+ ~ Jows . : Waa sden
/ ] y B P / 1 M r Hl o El a 5 |
dnb
nibA F oy | H""c oton \ [ \ L
+ 3 8 ; 5 | { 4 Q I n A L y al o o
yaen il Lasu ] n L] [ I3 u Y * 3 £ |
days | uieb suy aseaoaq|z o e o : P N _ . . g s ] ,x . . - _ )

Qo wooz

[enuep/BlEIS0)NY

M/// 14 uid il il il 2l 44 k- (] &l /r 233

=

leaul/bon \\ \

/ / f \ \ A\ Ho

[puueyo 3sayBiy oy dwinp|pug |0Y Y1ep| 1osU| P84 JolEL[9d  Mewun
0 [2uuey> oy dwnp|awoH 10y Jes||a1919g emoueN|z4 Jauoys|gd 10M el zd 19yng o} o g + Iy
9O 13D ¢ + 1V
dos|g + IV
L ) Hels| L +3v

(ua312s g1/}) |uueyd JaMo| 0} dwnr|ugbd ug 1039938 199195/ (Z} 03 1) Y4 + 18D

(usalos g|f1) [puueys 1aybiy o} dunp|dnbd

97

Fig. 101. MAESTRO Keyboard and Keypad Accelerators.



MAESTRO-32 V5.34 (A65-B32)

If the horizontal scale is expanded, when the marker reaches the edge of the spectrum window
next key press past the edge shifts the window to the next block of channels in that direction st
that the marker is now in the center of the display.

When the ROI mode is set bbark , the<->/<-> keys cause the channels to be marked as the
marker moves. Similarly, they clear the ROI bits while the ROl modahdark (see
Section 3.5).

4.2.2. 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 th&®Ol indexing buttons on the Status Sidebar.

4.2.3. Next Peak <Ctrl + ->/<Ctrl + <>

The<Ctrl+ ->and<Ctrl+ > keys perform a peak search on the spectrum in the higher or lowe
channel direction, respectively, and move the marker to the first peak found. If no peak is founc
the program displays thé&\o More 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 t
library within two FWHMSs of the peak centroid. If there is no match within this rangeNibe “
Close Library Match” message is displayed. These functions are duplicated Retie

indexing buttons on the Status Sidebar.

4.2.4. Next Library Entry <Alt+ ->/<Alt+ >

These keys move forward or backward through the nuclide library to the next closest library ent
Each button press advances to the next library entry and moves the marker to the correspondir
energy. Also, instead of indexing from a previously identified peak, the marker can be positione
anywhere in the spectrum and these keys used to locate the entries closest in energy to that p
If a warning beep sounds, it means that all library entries have been exhausted in that direction
that the spectrum is not properly calibrated for reaching the energy with the marker. In any case
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 hipthey

indexing buttons on the Status Sidebar.

4.2.5. First/Last Channel <Home>/<End>

These keys move the marker to the first or last channel of the spectrum.
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4.2.6. 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, thtMark/UnMark/Off state is ignored. The marker channel contents and Marker
Information Line are continuously updated as the marker jumps, so when the jump is complete,
marker information is up-to-date for the current channel.

4.2.7. Insert ROI <Insert> or Keypad<Ins>

These keys mark an ROI in the spectrum, at the marker position, in one of two ways:

1. If the spectrum is calibrated, the region is centered on the marker with a width of three time
the calibrated FWHM. There does not need to be a peak at the marker position.

2. If the spectrum is not calibrated, the region is centered on the peak, if any, located within tw
channels of the marker and is as wide as the peak. If the peak search fails, or if the peak is
well-formed, no ROI is marked. There is no limit on the size of a peak or ROI; therefore, in
some uncalibrated spectra, large ROIs could be marked.

These accelerators duplicate the function oMlaek ROl Toolbar button and theOl/Mark
Peakmenu selection (see Section 3.5).

NOTE <lInsert> andKeypad<Ins>work conveniently in combination witCtrl + <> and
<Ctrl + -> to rapidly set peak ROIs.

4.2.8. Clear ROI <Delete> or Keypad<Del>

<Delete>andKeypad<Del>clear the ROI bits of all ROI channels contiguous to the channel
containing the marker. These accelerators duplicate the function@leiaieROI button on the
Toolbar and th&kOl/Clear menu selection (see Section 3.5).

4.2.9. Taller/Shorter < 1>/<>

The<1> and<!> keys decrease or increase the vertical full scale of the displayed spectrum so 1
peaks appear taller or shorter, respectively. The minimum is 16 counts-full-scale; the maximum
1024 nillion counts. Each stcessive key press doubles or halves the full scale until the maximun
or minimum is reached. Whenever the maximum full-scale value is reached, tkié né&rty

press switches to logarithmic scale. If the display is already in logarithmic scale, the display
switches to linear scale. In either case, the vertical full-scale value is always shown on the
Toolbar.
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Note that if the number of counts exceeds the full-scale value, the data pibinésdisplayed at
the full-scale value.

These keys duplicate the function of #f€6>/<F5> keys.

4.2.10. Compare Vertical Separation <Shift+ 1>/<Shift+ |>

In Compare mode, theShift + 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 belo
the first spectrum if it has fewer counts.

4.2.11. Zoom In/Zoom Out Keypad<+>/< ->

Keypad<+> increases the scale of both axes in the Expanded Spectrum Window so the peaks
appear larger, whilkeypad<-> 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 #wom In/Zoom Out buttons on the Toolbar a@om In
andZoom Out under theDisplay menu. See Section 2.3 for a more detailed discussion.

4.2.12. Fine Gain <Alt + +>/<Alt + ->

These accelerators step the internal amplifier up or down by one increment of fine gain on the
selected Detector, if it has a software-controlled amplifier. The new fine gain setting is shown ol
the Supplemental Information Line at the bottom of the screen. If the gain stabilizer is active, th
display of the histogram data might not change.

The fine gain can also be set wkbquire/Adjust Controls... (Section 3.2.3xShift + Alt + +>/
<Shift + Alt + ->on the keyboard, aifeypad<Alt + +>/ <Alt + ->.

4.2.13. Fine Gain (Large Move) <Shift + Alt + +>/<Shift + Alt+ ->

<Shift+Alt+ +> and<Shift+Alt+ -> step the internal amplifier of the selected Detector (if it has a
software-controlled amplifier) up or down by a large increment of fine gain. If the gain stabilizer
active, the display of the histogram data might not change.

The fine gain can also be set ushagjuire/Adjust Controls... (Section 3.2.3xAlt+ +>/ <Alt+ ->o0n
the keyboard, andeypad<Alt + +>/ <Alt + ->.
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4.2.14. Screen Capture <PrintScreen>

The <PrintScreen> key captures the entire monitor display to the Windows Clipboard, where it
is available for use in other applications such as word processors, Windows Paint, etc. Some C
keyboards requirgAlt + PrintScreen> or <Shift + PrintScreen>.

A typical usage would be to set up the display as desired for the snapshot (you might wish to u:
Display/PreferencegSpectrum Colors...to select black or white for all areas rather than colors,
since they produce clearer printouts), then pr&gmtScreen>. Start the desired graphics or

word processing application. Copy the image from the Clipboard<@tH + V> or Edit/Paste

(refer to the documentation for the graphics or word processing program). See the Inbit™
FullShot™ manual for other screen-capture and screen-printing methods.

4.3. Keyboard Number Combinations

NOTE Only the keyoard numbers will function in the following combinations. The fag
number keys wilhot perform these functions.

4.3.1. Start <Alt + 1>

<Alt + 1> starts the acquisition in the selected Detector. Any presets desired must be entered
before starting acquisition. This accelerator duplicateSthed Toolbar button, th&tart
command on the right-mouse-button menu, Aoquire/Start.

4.3.2. Stop <Alt + 2>

<Alt + 2> stops acquisition in the selected Detector. This duplicate3toiper oolbar button, the
Stop command on the right-mouse-button menu, Aoduire/Stop.

4.3.3. Clear <Alt + 3>

<Alt + 3> clears the displayed Detector’s histogram data and its descriptors (real time, live time
etc.). This accelerator duplicates Bkear Spectrum Toolbar button, th€lear command on the
right-mouse-button menu, aAdaquire/Clear.

4.3.4. Copy to Buffer <Alt + 5>

<Alt + 5> copies the histogram data from the selected Detector to the buffer, along with its
descriptors (e.g., live time, real time), and displays the spectrum in a new window. This duplica
the Copy to Buffer Toolbar button, th€opy to Buffer command on the right-mouse-button

menu, andAcquire/Copy to Buffer.
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4.3.5. Detector/Buffer <Alt + 6>

<Alt + 6> switches the display between the histogram of the spectrum in the selected Detector
the spectrum in the buffer. The buffer will have the memory size of the spectrum that was last
transferred from Detector or disk file. The Detector list on the right side of the Toolbar indicates
whether the buffer or a particular Detector is currently displayed, and the Status Sidebar shows
presets for the displayed data. This duplicaté4> andDisplay/Detector/Buffer.

4.3.6. Narrower/Wider <+>/< ->

The<+> key increases the horizontal scale of the Expanded Spectrum Window so the peaks
appear wider, while the-> key decreases 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>.

4.4. Function Keys

4.4.1. ROI <F2>

The <F2> key switches the ROI marker status amongMaek , UnMark , andOff conditions, so
you can use the marker to set or clear the ROI bits for particular channels or groups of channel
or return the marker to normal usage. The current ROI marking dtéaukirig , Unmarking) is
shown in at the extreme right of the Menu Baff(mode is shown as blank). ROI bits are

changed by using the keyboard to move the marker to a channel, as follows:

® Mark The channel is marked (set) as an ROI with the marker.

e UnMark The channel is removed from the ROI (reset) with the marker.

o Off The ROI status is unchanged with the marker.

4.4.2. Detector/Buffer <F4>

The<F4> key switches between the display of the data in the Detector and the data in the buffe
It duplicates the function &fAlt + 6> andDisplay/Detector/Buffer; see Section 4.3.5.

4.4.3. 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 ef thand<!> keys. The
vertical scale value is always shown on the Toolbar.
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4.4.4. 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 always shown on the Toolbar.

4.4.5. Select Detector <Ctrl + F1> through <Ctrl + F12>

These keys open a new window and display the spectrum for the specified De{adieren =
1 to 12, corresponding &Ctrl+ Fn>, in the order that the Detectors are defined in the Detector
pick list; see Section 3.6.1). The selected Detector name (or the buffer) is shown on the Toolbe

These keys duplicate the function of the Detector pick list on the Toolbar, abdtdetor...

dialog under th®isplay menu. However, you should be aware of which Detector numbers are
available when using the function keys. An error message box will appear if the selected Detec
is invalid. In systems with more than 12 Detectors,Display/Detector...or the drop-down list

on the Toolbar.

4.5. Keypad Keys

4.5.1. Log/Linear Keypad</>

Keypad</>toggles the active spectrum window between logarithmic and linear vertical display.
This is duplicated by thieog Toolbar button. The vertical scale can be controlled witlZ doen
In/Zoom Out Toolbar buttonsKeypad<+>/<->, the<1> and<!> keys, anckF7/F8>.

4.5.2. Auto/Manual Keypad<*>

Keypad<*> switches the spectrum window between automatic and manual vertical full scale (s
the discussion in Section 3.6.4). This is duplicated by#récal Auto Scalebutton on the
Toolbar.

4.5.3. Center Keypad<5>

Keypad<5>forces the marker to the center of the screen by shifting the spectrum without movir
the marker from its current channel. This is duplicated by #mer button on the Toolbar. For
more information, see Section 3.6.8.

4.5.4. Zoom In/Zoom Out Keypad<+>/< ->

Keypad<+> increases the scale of both axes in the Expanded Spectrum Window so the peaks
appear larger, whilgeypad<-> does the opposite, making the peaks look smaller. The scale
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value for both axes is always shown on the Toolbar. These functions are duplicateddonhe
In/Zoom Out Toolbar buttons.

4.5.5. Fine Gain Keypad<Alt + +>/<Alt + ->

These accelerators step the internal amplifier up or down by one increment of fine gain on the
selected Detector, if it has a software-controlled amplifier. The new fine gain setting is shown ol
the Supplemental Information Line at the bottom of the screen. If the gain stabilizer is active, th
display of the histogram data might not change.

The fine gain can also be set witbquire/Adjust Controls... (Section 3.2.3), keyboard
<Alt + +>/<Alt + ->, and<Shift + Alt + +>/<Shift + Alt + ->.
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The MAESTROQ.JOB file consists of one or more lines of ASCII text representing a series of
commands that can automate most of the functions described earlier in this manual. The detail
the commands and the required syntax are given in this chapieB Aile can be dispatched

from theRun JOB File dialog accessed via ti&ervicegJob Control... menu selection, or by
including the name of theoB file on the command line when MAESTRO is first started (e.g.,
MCA32 DEMO.JOB.

JOB files are used for the following types of functions:

1. Performing a repetitive task, such as running a sequence of experiments without user
intervention.

2. Defining initial conditions at startup (useful in preloading presets after a power loss for the
916/916A/917/918/918A each time MAESTRO is run).

.JOB files written for previous versions of MAESTRO (e.g. MAESTRO Il or MAESTRO-PM)
can be used. The text versions of these files will work on new Detectors as well as older model
with the exception of new commands and deleted commands.

MAESTRO has the ability to run repetitiveolps. Furthermore, the current loop count can be
included as a variable in any string, including filenames, program parameters, and text. Data ca
thus be stored with unique filenames and labeled with unique descriptions.

If an error is encountered in runningi@B file, the execution of the file stops and control returns
to MAESTRO. An error code appears in fii@B Control.... dialog box, as described in
Section 3.4.1.

When.JOB files are used with locked Detectors, the first time a destructive command is used ol
the locked Detector, you will be prompted for the password. From then on whil@ghéle
executes,the password is retained and you willewdive a prompt. When th#B file quits, the
password is forgotten.

In the following descriptions, a variable filename or text is enclosed.irahd a variable number
is enclosed in <>; anything enclosed in square bracket§if optional.

5.1. Summary of JOB Commands

This section provides a quick reference to the JOB commands; for more detailed information, s
Section 5.4.
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ASK_PASSWORD
Asks for password (used to lock Detectors).

BEEP <freg>,<duration>
Produces an audible sound of <freq> Hz, lasting <duration> milliseconds.

BEEP ID
A numerical ID is given based on a desired system event.

BEEP “String”
String can be avAV file or any event defined in the Registry.

CALL *“file.job”
Executes another Job file as a subroutine.

CHANGE_SAMPLE
Provides sample changer hardware handshake.

CLEAR
Clears the data and descriptors in the active Detector.

DESCRIBE_SAMPLE “text”
Enters the text into the sample description to be saved with the spectrum.

EXPORT “filename”
This command executes the Export function with the filename specified.

FILL BUFFER
Transfers the data from the active Detector to the buffer.

IMPORT *“filename”
This command executes the Import function with the filename specified.

LOAD_LIBRARY “lib.mcb”
Loads a nuclide library.

LOCK “Pwd’["Name’]

This command locks the current Detector using “Pwd” as the password. If the optional
“Name” parameter is missing, the Locked name defaults to “Job”.
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LOOP <reps>...END_LOOP
Executes all the commands between LOOP and END, <reps> number of times.

LOOP SPECTRA...END_LOOP
This command executes the commands within the loop once for each spectrum stored in the
Detector hardware.

MARK_PEAKS
Sets ROIs on all peaks in the buffer.

QUIT
Terminates this copy of MAESTRO.

RECALL *“file.chn”
Reads the spectral data file to the buffer.

RECALL_CALIB “file.chn”
Loads the calibration data from the spectrum in the disk file to the buffer calibration
parameters. The spectrum is not changed.

RECALL_ROI “file.roi”
Sets the ROIs from the table in the file.

REM [Text]
This line is a comment (remark) and is ignored during command processing.

REPORT “filename”
Writes the ROI-marked peak report to the disk filename or to the printer (PRN:).

RUN “program”
Executes an application program|XE by default).

RUN_MINIMIZED *“program”
Same as the RUN command above, except that the application is run initially as an icon
(minimized), rather than as a normal window.

SAVE “file.chn”
Saves the spectrum in the active Detector or the buffer in the disk file.

SAVE_ROI “file.roi”
Saves the table of ROIs in the active Detector or the buffer in the disk file.
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SEND_MESSAGE"“text”
Sends the text as a command to the Detector.

SET_BUFFER
Selects the buffer; same as SET_DETECTOR 0.

SET_DETECTOR <number>
Selects the Detector or buffer (0).

SET_NAME_STRIP “file.chn”
Sets the strip file.

SET PRESET _CLEAR
Clears all presets in active Detector.

SET _PRESET _COUNT<n>
Sets the ROI Count preset to <n> counts.

SET PRESET_INTEG<n>
Sets the ROI Integral preset to <n> counts.

SET PRESET_LIVE <t>
Sets the live-time preset to <t> seconds.

SET PRESET_REAL<t>
Sets the real-time preset to <t> seconds.

SET_PRESET_UNCERTAINTY <uncertainty limit>,<low channel>,<high channel>
Sets the statistical preset (DSPEC only) to the uncertainty.

SMOOTH
Smooths the spectrum in the buffer.

START
Starts the active Detector.

START_OPTIMIZE
Starts the optimize function for the detector (DSPEC only).

START _PZ
Starts the pole-zero function for the detector.
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STOP
Stops the active Detector.

STOP_PZ
Stops the pole-zero function for the detector (DSPEC only).

STRIP <factor>,["file”]
Strips a spectrum file from the buffer.

UNLOCK “Pwd”
Unlocks the current Detector using “Pwd” as the password.

VIEW "
This command moves the “i"th stored spectrum to position O.

WAIT [<seconds>]
Waits a fixed number of seconds (can be fractional) or until the active Detector stops countil
(if no seconds specified).

WAIT “program”
Waits until the named program stops execution.

WAIT_AUTO
Waits until the optimize function is complete (DSPEC only).

WAIT_CHANGER
Waits until the sample-ready signal on the rear panel is present.

WAIT_PZ
Waits until the pole-zero function is complete (DSPEC only).

ZOOM <i>
Changes the size of the MAESTRO window to minimized, normal, or maximum.

ZOOM: <x,y,w,h>
Changes the position and size of the MAESTRO window to the stated values.
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5.2. .JOB File Variables

Variables have been added to th@B file features to allow more flexibility and control of the
JOBS. These variables are defined by the program or by operator entries. They can be used
anywhere in theJOB file.

For example:
$(FullPath) = D:\USER\SOIL\SAMO001.SPC
then:
$(FullBase) = D:\USER\SOIL\SAMO001
$(FileExt) = SPC
$(FileDir) = D:\USER\SOIL
$(ShortPath) = SAMOO01.SPC
$(ShortBase) = SAMO001

The following variables are expandedJdoB file strings:

$(FullPath) Full pathname of the spectrum file

$(FullBase) Full pathname of the spectrum without the “.” and
extension

$(FileExt) File extension of the spectrum file without the * . “

$(FileDir) Directory of the spectrum file without the last backslash (\)

$(McabDir) MAESTRO directory without the last backslash

$(CurDir) Starting (current) directory of MAESTRO

$(Loop) Current value of the loop counter (zero based)

$(Loopl) Loop counter plus 1

$(Bel) ASCII bell character

$(CR) ASCII carriage return character

$(FF) ASCII form feed character

$(LF) ASCII line feed character

$(ESC) ASCII escape character

$(ShortPath) Relative pathname of the spectrum file

$(ShortBase) Relative pathname of the spectrum without the “ . * and
extension

$(Password) Value entered in ASK_PASSWORD command

$(Owner) Value entered in ASK_PASSWORD command
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The filename variables are updated each time a READ operation is performed. The READ
operations are:

LOAD

RECALL
RECALL_CALIBRATION
RECALL_ROI

STRIP

5.3. JOB Programming Example

A common operation that is ideal forJ@B file is the collection of many consecutive sample
spectra without user intervention. An example of this is the collection of a series of spectra to
show the radioactive decay in a particular sample.

This process can be described as follows:

Set the Detector parameters, such as live time
Start the acquisition

Wait for the acquisition to stop

Integrate the nuclide peak

Record the peak area

Repeat this for the required number of samples

oOhWNE

By looking at the list of steps above and the explanations below, the necessary commands can
determined and written down.

The first step in the process is to initialize the Detector to the condition needed of 1000 second
live time. These are:

SET _DETECTOR 1
SET_PRESET_CLEAR
SET_PRESET_LIVE 1000
CLEAR

Note that all the presets were cleared before setting the live-time preset. This is to ensure that
previous presets (left over from other users) will interfere with this analysis.

Now start the acquisition and wait for completion of the live time.

START
WAIT
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During this time the display manipulation keys are active so that the spectrum can be studied w
collection is taking place.

Now move the spectrum from the Detector to the MAESTRO buffer. Select the buffer for the
computational step.

FILL_BUFFER
SET_DETECTOR 0O

In this step, the nuclide peak of interest is being marked by reading in an ROI file. This ROI file
has been previously defined by looking at the spectrum and marking the peak (or the region
around the peak). This ROI data is saved on the disk under thebaEamePK.ROL This.JOB

file will work on different peaks or nuclides just by changing the ROI file.

RECALL_ROI “DECAYPK.ROI”

The peak areas of the marked peak or peaks is printed on the printer by this command:

REPORT “PRN”

This gives a list of the peak areas and count rates for the marked peak. If thelibrsiGs()
has a peak near this energy then the peak identity will also be printed.

The set of instructions, as written so far, will only collect and report once. There are two ways t
make the process repeat itself for a series of samples. The first and hardest is to write one set
the above instructions for every sample in the series. A much more efficient way is to use the
LOOP command. To use this, put LOOP before CLEAR and END_LOOP after REPORT. The
whole .JOB file now looks like this:

SET _DETECTOR 1
SET_PRESET_CLEAR
SET_PRESET_LIVE 1000
LOOP 10

CLEAR

START

WAIT

FILL_BUFFER
SET_DETECTOR 0
RECALL_ROI “DECAYPK.ROI”
REPORT “PRN”

SET _DETECTOR 1
END_LOOP
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Note that an additional SET_DETECTOR 1 has been inserted after REBORIE, loop will
operate on the desired Detector

Now selectServicegJob Control. Click once on an existingoB filename then click th&dit

File button. This will display the contents of that file in Windows Notepad. You can then
overwritethe existing instructions with the above set of commands. However, save the new
instructions to a new file name&AMPDATA.JOBUsIng theFile/Save Asfunction (do not us&ave
or the original file will be lost).

This new.JOB file can then be executed in MAESTRO from 8ervicesmenu by selectingob
Control... to display theRun JOB File dialog. SelecsAMPDATA.JOBrom the list of files and
click onOpen.

5.3.1. Improving the JOB

This .JOB file can be improved by adding a save step for each spectrum collected. This is done
inserting the SAVE command in thrB file. The spectrum sample description is also entered
here. This sample description is saved with the spectrum and is printed by the REPORT comm
Note that the loop counter (tR€7? in theJOB file text) is used in the SAVE and
DESCRIBE_SAMPLE commands.

The new.JOB file is:

SET_DETECTOR 1
SET_PRESET_CLEAR
SET_PRESET_LIVE 1000
LOOP 10

CLEAR

START

WAIT

FILL_BUFFER
SET_DETECTOR O
DESCRIBE_SAMPLE “This is sample ???.”
SAVE “DECAY???.CHN"
RECALL_ROI “DECAYPK.ROI"
REPORT “PRN”
SET_DETECTOR 1
END_LOOP

Spooling the report might take some time. To overlap the data collection with the analysis, the

logic of the.JOB file needs to be modified to restart the acquisition after the data have been
moved to the buffer.
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NOTE All of the analysis is performed on the buffer spectrum so the Detector spectrum can |
erased and the next one started.

Insert CLEAR and START after FILL BUFFER, as shown here:

SET_DETECTOR 1
SET_PRESET_CLEAR
SET_PRESET_LIVE 1000
CLEAR

START

LOOP 10

WAIT

FILL_BUFFER

CLEAR

START

SET_DETECTOR O
DESCRIBE_SAMPLE “This is sample ??7?”
SAVE “DECAY???.CHN”"
RECALL_ROI “DECAYPK.ROI”
REPORT “PRN”
SET_DETECTOR 1
END_LOOP

These few examples have shown some of the possibilities of the JOB language in MAESTRO.

5.4. JOB Command Details

ASK _PASSWORD
This is used to define the password and owner to be used.Jothdile. Passwords can be
used to lock an unlocked detector, unlock and use one that is locked, or lock one for the
duration of the job and then unlock it. The actual lock/unlock is done with LOCK and
UNLOCK, respectively.

This command is to set the internal password varigt#a,SSWORD) to the user input so the

password will be available for use in the JOB. $t®WNER)variable is only used when
locking detectors. Following is an example:

ASK_PASSWORD
LOCK $(password),$(owner) [,"Name”]
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BEEP <freqg>, <duration>
This command produces an audible tone at a pitch of <freq> Hertz, lasting for <duration>
milliseconds. For example, BEEPO00,1000 is a nicely annoying alarm, while BEEP 50,50 is
a short “burp.”

This command is disabled by Windows if any “sound” software is used. It should be used w
caution if other sound-producing software is running.

BEEP ID
A numerical ID is given based on a desired system event. For ex&BHe, 7 will exit
Windows.

Event

Beep Speaker
Default Beep
Start Windows
Asterisk
Exclamation
Critical Stop
Question

Exit Windows

BEEP “String”
String can be avAV file or any event defined in the Registry.

CHANGE_SAMPLE
This command is used to control BelANGE SAMPLE output andSAMPLE READY
input BNC signals on the rear panel of the 92X and 919, and is intended to initiate a hardwz
handshake sequence for advancing a sample changer. The SET_OUTPUT_HIGH comman
sent to the currently selected Detector, then the sample-ready status is monitored (for at lez
120 seconds) until the input is low, and finally the SET_OUTPUT_LOW command is sent at
input is monitored until it returns to the high level again before proceeding.

Note that if the sample changer controls are not able to makAMELE READY input go

high very soon after theHANGE SAMPLE signal is set (i.e., the normal state of the
SAMPLE READY is low; it is expected to go high immediately after GH¢ANGE

SAMPLE condition is set and remain high while the sample changer is moving, and returns
low when the sample changer is at its new position), it might be necessary to use the
SEND_MESSAGE command to send a SET_OUTPUT_HIGH command, then pause (with
WAIT or some other time-consuming command), and then send the CHANGE_SAMPLE
command. The following example demonstrates this:
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SET _DETECTOR 1
LOOP 5

CLEAR

START

WAIT

FILL BUFFER
SEND_MESSAGE “SET_OUTPUT_HIGH”
SET_Detector 0

SAVE “MONTE???.CHN”"
SET _DETECTOR 1
CHANGE_SAMPLE
END_LOOP

CLEAR
This command clears (erases) the spectral data, real time, and live time for the selected
Detector. The presets are not changed. This command has the same functi@iess the
function under thécquire menu. The command would logically be preceded by the
SET_DETECTOR commands as follows:

SET_DETECTOR 1
CLEAR

DESCRIBE_SAMPLE “description”
This command accepts a 63-character description of the sample being analyzed. This
description is saved with the spectrum using the SAVE command function, and is included i
the REPORT printout. This performs the same function aSahgple Description.. function
under theServicesmenu.

The loop count value can be included in any text by typing three question f2Pk#n(the
text where the loop count is to be inserted. The loop count replag@swherever it appears.

EXPORT “filename”
This command executes the Export function with the filename specified. The remainder of tt
options are defined on tlexport property page undéiile/Settings... The filename can
include any of the variables defined in Section 5.2.

FILL BUFFER
This command transfers the active Detector data to the buffer. This command has the same
function asCopy to Buffer underAcquire.
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IMPORT “filename”
This command executes the Import function with the filename specified. The remainder of tt
options are defined on the Import property page uRdetSettings... The filename can
include any of the variables defined in Section 5.2.

LOAD LIBRARY “lib.mcb”
This command loads the nuclide library specified, and duplicates the functidmwaofy File
under theServicesmenu. Either MAESTRO- or GammaVision-type libraries can be loaded.

LOCK “Pwd’[,“"Name”]
This command locks the current Detector using “Pwd” as the password. If the optional
“Name” parameter is missing, the Locked name defaults to “Job”.

This password is retained in th®B file and used with any JOB commands (except
SEND_MESSAGE) so the operator does not need to reenter the password.

LOOP <repetitions>... END_LOOP
This command pair executes multiple times all the commands between LOOP and
END LOOP. The number of execution times is specified by <repetitions>. Each command
must be given on a separate line. A value of O executes once. A LOOP with no END_LOOF
statement executes once.

The loop count value can be included in any text by typing three question 2Pk#n(the
text where the loop count is to be inserted. The loop count replaeg@sthe first time the
guestion marks appear.

NOTE Spaces should be included only in the text and not in the filename. Filenames with
spaces cannot easily be used by DOS commands.

The following is an example:

SET _DETECTOR 1
SET_PRESET LIVE 20
LOOP 3

SET Detector 1
CLEAR

START

WAIT

FILL BUFFER
SET_DETECTOR 0O
SAVE “TEST???.CHN”
END_LOOP
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The above commands run three 20-second acquisitions and store the data on a disk in files
TESTO001.CHN, TEST002.CHN andTEST003.CHN.

LOOP SPECTRA...END_LOOP
This command executes the commands within the loop once for each spectrum stored in th
Detector hardware. This command only works for hardware that supports Field Mode.

MARK_ PEAKS
This command does a Mariscotti-type peak search on the spectrum in the buffer. The peak-
search sensitivity is selected in fBalculate menu. Each peak found is marked as an ROI. If
the buffer is calibrated, the width of the ROI is three times the calculated FWHM of the peal
If the buffer is not calibrated, the width of the ROI equals the width of the peak as determine
by thePeak Searchfunction. Overlapping or close peaks might have contiguous ROls.
Existing ROIls are not cleared. This command has the same funcB@alsSearchn the
Calculate menu.

The following is an example of the MARK_PEAKS command used with REPORT:

MARK_PEAKS
REPORT “TESTDAT.RPT”

The above procedure does a peak-search-directed report of nuclides found, as listed in the
library currently in memoryL{B.MCB by default).

QUIT

This command unconditionally terminates the MAESTRO program and returns control to
Windows.

RECALL *“file.chn”
This command reads a disk filename to the buffer. The disk file must be in the format create
by SAVE. Any DOS filename, including the drive and subdirectory, can be used. The resulti
memory size of the buffer is the same as the memory size of the file. The file, live time, and
real time are restored. If the spectrum file has calibration information, the calibration
parameters are used to set the calibration for the buffer.

This command has the same functiofrRasall... under tha=ile menu.
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The loop count value can be included in the above filename, as in any text, by typing three
guestion marks (??7?) in the text where tdmplcount is to be inserted. The loop count replaces
“???” wherever they appear.

RECALL_CALIB “file.chn”

This command loads only the buffer calibration parameters from the calibration data stored
with a spectrum.

This command can be used in generating reports that include library isotope identification. T
following is an example:

i?ECALL_CALIB “CALIBO01.CHN”
MARK_PEAKS
REPORT “NEWDATA.RPT”

The reporNEWDATA.RPTNcludes isotope identification using the energy calibration containec
in CALIBOO1.CHN .

RECALL_ROI “file.roi”
This command marks the ROI channels in the buffer or Detector to conform to the table in ti
disk file, created by SAVE_ROI @ave File.. under theROl menu. The data contents of the
Detector or buffer are not altered by this operation. The previous ROIs are cleared.

This command has the same functiofRasall File.. underROI. It can be used in generating
reports that look for specific isotopes (library-directed as opposed to peak-search-directed).
For example, a calibration spectrum is run contaifidg and*’Cs, and ROIs marked on the
122-keV and 662-keV peaks. The calibration is saved as spectr@o#ites.CHNand as ROI

file COBCS.ROL

The command sequence is:

RECALL_CALIB “COBCS.CHN"
RECALL_ROI “COBCS.ROI”
REPORT “COBCS.RPT"
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These commands report the values only for the 122-keV and 662-keV peaks. Compare witl
the example for MARK PEAKS.

As usual, the loop count value can be included in any text by typing three question?®@yks (
in the text where the loop count is to be inserted. The loop count repksvherever it
appears.

REM [Text]
This line is a comment (remark) and is ignored during command processing. The REM
command allows entering descriptive comments into script files or disabling commands duril
testing of scripts.

REPORT “filename”
This command prints the sample and Detector descriptions, the MCA number, real time anc
live time, the start date and time of the buffer. The format of the report is described in the
discussion of the FILE menu for tReport... function. This command has the same function
asReport... underFile.

The output can be printed on the printer (PRN), or sent to a disk file that can be used by ott
programs or printed later. The loop count value can be included in the filename by typing thr
guestion marks (??7?) in the text where tdmplcount is to be inserted. The loop count replaces
“??7?” in the filename.

RUN “program”
This command executes an application named “program”. This is typicaltxaror .PIF
filename. Note that the program might not run to completion beforeaBefile exits, unless
it is run at higher priority or the WAIT “program” command is used.

RUN_MINIMIZED “program”
Same as thRUN command above, except that the application is run initially as an icon
(minimized), rather than as a normal window.

SAVE “[d:][\path\]file[.chn]”
This command, which has the same functioBage As.. under thé=ile menu, saves the
buffer to a disk file. The disk filename (in quotation marks) can be any valid filename; the
drive [d: ], path jpath\ ] and extension.HN] are optional. If an extension is not supplied,
the default extension is automaticatiydN. Also, the current drive and directory are used by
default when the optional path specification is not supplied. The loop count value can be
included in the filename by typing three question marks (???) in the text wheveptwmunt
is to be inserted. The loop count replacg®?” wherever it appears.
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The real time, live time, start of acquisition, and, if available, calibration data, Detector
description, and sample description, are stored with the spectrum.

SAVE_ROI “[d:][\path\Jfile[.roi]”
This command, which has the same functioBage File.. under theROI menu, saves a table
of channel numbers that have the ROI set for the active Detector or buffer in a disk file. The
contents of the spectrum are not altered by this operation. The disk filename (in quotation
marks) can be any valid filename, with optional elements as described for the SAVE
command, above. The default extensio®@l . The loop count value can be included in the
filename by typing three question marks (???) in the text wheredpebunt is to be inserted.
The loop count replace®??” wherever it appears.

SEND_ MESSAGE“command”
This command is used to send NIM-488 commands to the active Detector. This can be use
perform any operations of the Detector that are desired. The text must be in the syntax
expected by the Detector. If the response from the Detector does not end with a command-
accepted message, this commaritiexit with error.

If a user attempts to use this command to send destructive commands to a locked Detector
JOB will fail. Use UNLOCK to unlock the Detector before using SEND_MESSAGE, and
LOCK afterward.

The following is an example of using this command to set the fine and coarse gain to a total
value of 50 (the product of the fine [= 0.5] and coarse [= 100] gains):

SET _DETECTOR 1

STOP

CLEAR

SEND_MESSAGE “SET_GAIN_FINE 2048
SEND_MESSAGE “SET_GAIN_COARSE 100"

SET_BUFFER
Selects the buffer; same as SET_DETECTOR 0.

SET_DETECTOR <number>

This command selects the active Detector or the buffer. The Detector number can be any
number according to the Detector configuration, or O for the buffer. Also, “SETEDTOR”
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without an argument is used to switch to the Detector previously selected. If a Detector is
selected that does not exist, no change is made.

The Detector number is the number shown on the MCA display in the upper-right corner. It |
also shown in the detector pick list.

For values 1 to 12, this command has the same functie@talst F1> through
<Ctrl + F12>, and for value 0 or no argument at all, duplicates functions provided by the
Detector/Buffer toggle under th®isplay menu,<F4>, and<Alt + 6>. For all values, this has
the same function as selecting from the Detector pick list on the Toolbar.

SET_NAME_STRIP “file.chn”
This command can be used before STRIP to select a disk filename to be used subsequentl
the STRIP command. (It is not necessary to use this command, because the filename can
supplied as part of the STRIP command itself; however, the command is included in the
repertoire for backwards compatibility with MAESTRO Il command files.) No other action is
taken by this command.

SET_PRESET_CLEAR
This command clears the presets for the active Detector. The clearing should be done to
ensure that unwanted presets are not used by the Detector when the Detector is started. P
can only be changed when an MCB is not counting.

The Detector and Detector should be selected by the SET_DETECTOR commands before
SET_PRESET_CLEAR command is given, as in the following:

SET_DETECTOR 1
STOP
SET_PRESET_CLEAR
START

SET _PRESET COUNT<counts>
This command sets the ROI peak count preset for the active Detector. The preset is set to
entered value. With this preset condition, the Detector stops counting when any ROI chann
content reaches this value. If no ROIs are marked in the Detector, that Detector never mee
this condition. This command has the same function as the ROI Peak field on the Presets tz
underAcquire/MCB Properties; refer to Section 3.2.7 for additional information.
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SET _PRESET_INTEGRAL <counts>
This command sets the ROI Integral count preset value for the active Detector. The preset |
set to the entered value. With this preset condition, the Detector stops counting when the si
of all counts in all channels marked with an ROI reaches this limit. If no ROIs are marked in
the Detector, the Detector never meets this condition. This command has the same functior
the ROI Integral field on the Presets tab unsiequire/MCB Properties; refer to
Section 3.2.7 for additional information.

SET PRESET_LIVE <seconds>
This command sets the Live Time preset for the active Detector. The preset is set to the
entered value. With this condition, the Detector stops counting when the live time reaches ti
limit, unless some other preset condition occurs first. The live time is the real time minus the
dead time. This command has the same function as the Live Time field on the Presets tab
underAcquire/MCB Properties; refer to Section 3.2.7 for additional information.

SET PRESET_REAL <seconds>
This command sets the Real Time preset for the active Detector. The preset is set to the
entered value. With this preset condition, the Detector stops counting when the real time
reaches this limit, unless some other preset condition occurs first. This command has the s:
function as the Real Time field on the Presets tab uhdguire/MCB Properties; refer to
Section 3.2.7 for additional information.

SET_PRESET_UNCERTAINTY <uncert limit>,<low chan>,<high chan>
For the DSPEC only, this sets the statistical preset to the uncertainty based on the counts i
region between the low and high channels. See Section 3.2.7.1, 3.2.7.2 and Eq. 6, page 7¢
the details of the calculation.

SMOOTH
This command smooths the data in the buffer; its function is the samecadhunder the
Calculate menu. A five-point, area-preserving, binomial smoothing algorithm is used. The
original contents of the buffer are lost.

START
This command initiates data collection in the selected Detector. This function is the same a:
Start under theAcquire menu.

START_OPTIMIZE
For the DSP-type only, this starts the optimize function for the detector.
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START_PZ

This starts the pole-zero function for the detector. It is automatically included in the optimize
function. (Not supported on all MCBs.)

STOP

This command stops data collection in the active Detector. If the Detector has already beer

stopped, no operation occurs. This command has the same func@itap asder theAcquire
menu.

STOP_PZ

This stops the pole-zero function for the detector. Note that the pole-zero function is not
complete when this is used. The pole-zero function should be allowed to complete
automatically. (Not supported on all MCBs.)

STRIP <factor>, ["file.chn”]

This command strips the disk spectrum specified in the SET_NAME_STRIP command or in
the command itself (either way is acceptable; the filename is optional in this command) frormr
the spectrum in the buffer and stores the results in the buffer. The disk and buffer spectra nr
be the same size. The disk spectrum can be scaled up or down by <factor> (a constant) or.
<factor> is zero, by the ratio of the live times of the two spectra.

UNLOCK “Pwd”
Unlocks the current Detector using “Pwd” as the password.

VIEW V"
This command moves the “i"th stored spectrum to position O.

WAIT [<seconds>]

This command suspends execution of the JOB until either the active Detector stops countin
(in the case where the <seconds> argument is not included), or for a fixed number of secon
(which can be fractional).

NOTE The “wait for end of acquisition” form of the command (i.e., no argument) will
suspend the JOB indefinitely if there are no preset conditions that can be satisfied
(.e., if acquisition proceeds indefinitely).

WAIT “program”

This command suspends execution of the JOB until the named program stops execution. If
program does not stop, the JOB will not continue.

124



5. JOB FILES

WAIT_AUTO
For the DSPEC only, this waits until the optimize function is complete.

WAIT_CHANGER
For the DSPEC only, this waits until the sample-ready signal on the rear panel is present. It
used in conjunction with the SEND MESSAGE function for more control over the sample
changer than is provided by the CHANGE _SAMPLE command.

WAIT_PZ
This waits until the pole-zero function is complete. (Not valid on all MCBs.)

ZOOM <i>
Changes the size of the MAESTRO window. Selects one of icon, normal, or maximum
according to the argument. The arguments are:

-1 = Minimize (icon)
0 = Normal (size determined by last use)
+1 = Maximize (full screen)

ZOOM: <x,y,w,h>
Changes the position and size of the MAESTRO window. The arguments are:

X position of upper left corner of window (O is left)

y position of upper left corner of window (O is top)
width of window in pixels, starting at x and going left
height in pixels, starting at y and going down

> s < X

Since these arguments are in pixels, experimentation is the best way to determine the desir
size.
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6.1. WINPLOTS

This program makes a hardcopy output of any type of ORTEC spectrum file in a fixed format wi
many user-set optional variations (such as grid lines) available. The plotting output devices inclt
the full range of graphics-capable printing devices supported by Windows (i.e., hardcopy is not
limited only to plotters). WINPLOTS allows you to select and set up the printer. In the interactiv
mode, a preview of the spectrum plot is automatically displayed on the screen and updated as
changes are made to the display parameters. The operator can select the start and stop chanr
energy range for the plot, the printer to be used, whether the plot will be in logarithm mode or
linear mode, and whether to specify the scale maximum in linear mode or use automatic scaling
a color printer is used, the colors of the different parts of the plot can be selected.

The sample, detector, and acquisition descriptions in the file can be plotted or suppressed. RO
can be plotted when stored in the spectrnamq) file or in a separataROl file.

To start WINPLOTS, click ostart on
the Windows Taskbar, thétrograms,
MAESTRO 32, andWinPlots (see

Fig. 102). WINPLOTS can also be run
in command-line mode for use.lOB
files, or directly from other Windows
programs (see Section 6.1.3). In this
mode, the settings can be specified or
the defaults can be used.

Accessones 4
k M5-DO05 Prompt
> 3y Windows Explorer —

& MAESTRO 32 4 7= MAESTRO for Windows
Documerts Y '35 MMCE Configuration

% Muclide Library Editar
Settings L m wWwiinPlots

al
[}
=
=}
T
o

Iz T
[ =
o o

-

|1
=
=

Log OFff
The spectrum files are associated with &) ShutDown

WINPLOTS by the installation program e
so double-clicking on a spectrum e _
filename within Windows Explorer will '9: 102 Starting WINPLOTS.
start WINPLOTS and display that

spectrum.

The main WINPLOTS display is shown in Fig. 103.
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™ winPlots -- N71calb_spc
File  Optionz  Help

N calh

Mzd Camma callbalon source , onerd o .

oo =Hm EL]II s 4000

Acuired: 15-Ho-1B2E2 120551 PM Redl TIme: 101+1255 =, U Time:S4223.45 5,
Flle: CaOU=ER'NT 1ab =pc Chanrels: 1832+
DE e 252

Fecall a spectrum file for plotling 02-Jun-97 9:57:09 Ahd
Fig. 103. The Main WINPLOTS Display.

6.1.1. File

Figure 104 shows tHeile menu. These menu items select the spectrul
and ROI to be displayed, read and write the settings file, and actually Fecal Spectrurn...

make the plot. Recall AOL..
Frint Flat. ..
Once a file has been selected usingRkeall Spectrum...function Pl Bl
(see the file-recall dialog shown in Fig. 105), it is automatically Save Settings 3.
previewed using the current settings. This is the exact plot that will be g, A4

prirc}tedl. There are minor differences between display and printer fontgy 104, The File Menu.
and colors.

The sample description, format, and number of channels are shown at the bottom of the dialog
aid in selecting the correct file.
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Recall a spectrum fle for plotting

Lonk in: I £ User j =

fhx Mantlel.spc fheM7lbackspc  Phy PS041907.5pc

(e Mecbdemo. zpe il 7 lcalb spe 1‘11 pa234mlB.Spo 1‘11 Test? spc
Py Mk40.spe Wenaitoozospe BeOedigmvspe P TestPiobs
th Mna22 spo tt[ nail 0031.5pc 1‘11 Qedlagmed spo 1‘11 uranBh. g
b M1108%acspe fRpP10633abspe flp Dedimgy.spe

(e M 30207 buspo: tl:; pZ066Bac. spo 1‘]1 Test.zpc
Kl — 1
File name: IN?'I calb.spe Open I

Filez af type: ISF'I: Format 5 pectra

V' Show Description;

Integer SPC Format

j Cancel |

16384 Channels

Mixed Gamma calibration zource, on endcap.

Fig. 105. The Recall Spectrum File for Plotting Dialog.

Figure 106 shows tHeecall a settings

file dialog. All of the settings specified on
the Options/Plot... dialog can be saved in
the settings file. The file is saved in the
Save Settingsmenu item. Various groups
of settings can be saved and recalled here
to make the desired plots or to be used In
the command line mode.

The Print Plot... dialog is shown in

Fig. 107. The printer can be selected here
from the list of available Windows printers.
The Properties button displays a dialog

for setting the printer properties, and is
different for each printer. The number of
copies can be selected to make multiple
copies. This number is reset to 1 after each
print session.

Recalla seings fle G|
Look jr: Ia Tropl ﬂ gl B

RedPlot. set

Fle e _ Oen |
Files af wpe: ISetting& Files j Cancel |

Fig. 106. The Recall a Settings File Dialog.

Print Plot E|
— Printer
Hame: IHF' DreszkJet BROC Printer
Status Drefault printer; Ready
Type: HF Deskdet BR0OC Printer
Wwhere:  LPTT:
Cormment: Mumber of copies: |1 5:

] I Cancel I

Fig. 107. The Print Plot Dialog.
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6.1.2. Options

The Options menu is shown in Fig. 108. These menu items control the pl@ZEE
settings and WINPLOTS operation. Plat...

Save Settings on Exit

6.1.2.1. _ot...

The Plot Options dialog is shown in

Fig. 109. These settings are all stored in
the default settings file and reloaded
when WINPLOTS is next started. The
Title is printed at the top of every plot
(just above the sample description). If no
title is specified, a default title composed
of the spectrum and ROI file names is
generated. ThBrinter is selected from
the list of available printers in Windows.

If the printer supports color printing, the
Colors... button will be enabled. Clicking
on it will display the Color Options dialog
(Fig. 110). If you want monochrome
prints from a color printer, mark the
Monochrome box. The five different plot

Abwayz: on Top

Fig. 108. The
Options Menu.

Plot Options E |
Title: IM anual Dema

Frinter; IHP‘ DreskJet 550C Printer

j Colars... |

—ROl — Text
Boxed & " Filled Buiz Label: W W Description
— Hornizantal — Wertical
Erergy & " Channels Log = 0 Linear
Tic Marks W [ Grid Lines Tic Marks ¥ [ Grid Lines
FulScale W Fange Auto Scale W Range... |
ok I Cancel |

Fig. 109. The Plot Options Dialog.

areas can have different colors. Select the

desired color from the droplist for each area. These are the Windg

colors defined for the selected printer and might not duplicate

the actual colors printed.

ROI

The ROIs can bBoxed, that is, represented as “boxes” drawn

from the start to the stop channel (or energy) and from the baseline

to above the spectrum. Thdled selection will “fill” the region
under the spectrum data with a cross hatch. It is not completely
filled in and does not extend above the data.

Text

Color Options

Grid and Tics: Bl -

Spectum [ ata; Bl e t
Rai Box or Fill: Blcu: j
Axiz | abels: Blca: -

Other Texst: Bl Green T

ITI Caticel

The Axis Labels and the texDescription from the file can be
printed. The description includes the sample, detector, and

acquisition description.
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Dialog.
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Horizontal

If the spectrum to be plotted is calibrated, the plot can be eitkgeirgy or Channel numbers. If
the spectrum is not calibrated, this value is set to channel and cannot be altered.

Tic Marks (small lines indicating the scale on the axes) can be included. Including them makes
the plot more readabl&rid Lines can also be included. The grid lines are lines across the
complete width of the plot at the major tic marks.

The plot can either be the complete spectrum or any parjiFEEELE I =]

of the spectrum. Unmarkirfeull Scalewill enable
the Rangebutton. SelectingRangewill open the dialog
i Ei i Unitz—————
shown in Fig. 111 so you can set th_e limits for the plot. = ¢ [0.cooooc e, -
The range of the plot can be eitheChannelsor @
- : Te: [s1z000000 | Channels
Energy (independent of the plot labeling). In order to

Enter the B ange for the Horizontal deis:

easily compare spectra, the energy can be set to values ok, Cancel

below the first channel in the spectrum. In this case the

data below channel 0 are plotted as 0. Fig. 111. Horizontal Range Options
Dialog.

Vertical

One of the two choice&0g andLinear, can be selected by clicking on the appropriate radio
button. The linear scale is set by clickingkange...

Tic Marks (small lines indicating the scale on the axes) can be included. Including them makes
the plot more readabl&rid Lines can also be included. The grid lines are lines across the
complete height of the plot at the major tic marks.

WhenAuto Scaleis selected, the plot vertical axis is adjusted so that the largest count in the
spectrum is near the top of the plot region.

WhenAuto Scaleis clicked off, theRangebutton is Vertical Range Options ]|
enabled. CIICkIng ORangeWi” dlsplay the dlalog Enter the Maximum Yalue for the Yertical Axis:
shown in Fig. 112. The value enteretl e the value
for the top of the plotted region. Any counts above
this value will be plotted at this value.

k. I Cancel

Fig. 112. Vertical Range Options Dialog.
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6.1.3. Command Line Interface

The WINPLOTS Command Line Interfacelvgupport options available in the interactive mode
as shown below:

WINPLT32<spectrum> -R <roi_file> -S <set_file> -P

where:

<spectrum> Specifies the spectral data filS#C, .An1 , or .CHN). The extension must be
included.

-R <roi_file> Specifies theROI file. The extension must be included.

-S <set_file> Specifies the settings file. The extension must be included.

-P Causes the program to print the plot and exit automatically. Used mainly in

.JOB files or the Export function.

6.2. Nuclide Library Editor

6.2.1. Introduction

This section describes the Gamma Library Editor program, LibEodidit.EXE ). LibEdit

allows you to select, display, create, edit, and print the nuclide library files used in MAESTRO.
such functions aBeak SearchandReport, MAESTRO uses these nuclide libraries for
guantitative identification of and activity calculations for spectral components according to
calibrated peak energy.

The data for each nuclide include the nuclide name, half-life, and half-life uncertainty. The librar
is organized by nuclide, then by peaks for each nuclide. The nuclide names can be any
combination of eight characters, but must be consistent throughout all files. The library peak da
include the energies and branching ratio or gammas/disintegration for each energy. The library
be in either the GammaVision or Nuclide Navigator format.

A nuclide library stays resident in memory after it has been loaded. At startup, MAESTRO
automatically attempts to load the library last loaded (the very first time MAESTRO runs, the
library DEFAULT.LIB is used). Thereatfter, the library can be replaced at any time using of the
Services/Library File... command.
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NOTE Some old libraries might need to be rebuilt by copying the complete old library to a nev
library within LibEdit. The appearance of @4n’t read library ” error means this
should be done.

6.2.2. Starting the Library Editor

To start the editor, click oftart on the Windows Taskbar, th&mograms, MAESTRO 32, and
Nuclide Library Editor , as shown in Fig. 113.

Accessones »

E d #5 Ms-005 Prompt
- . QJ "Windows E splorer
F I L o
U IS N MAESTRO for Windows
@ Documerts 2 ‘;‘;E MCE Configuration
MBS Muclide Library E ditor
% Seftings 4 W winPlats
@ Find 5
& 1o
00
@ Bun...
-§ @) Log Off
L}
g Shut Down...

Fig. 113. Start Gamma Library Editor.

6.2.2.1. _Hlit...

Use this command to create a new library file or change the contents of an existing library file.
Figure 114 shows the Nuclide Library Editing dialog.
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{ Editing: G¥Demo_Lib

Creation: 4/13/38 10:58:04 AM
Edition; 4/5/95 8:19:53 Ak

Co57
Co-G0
-28

Sn-113
Cz137
Ce-139
Hg-203
Am-241
- end -

Inzert. .. |

Cut

[ Feert By |

Easte

Cd-109 [Cadrmiurm]

Half Life: 436 Days
IJncertainty: 5. 4000

Edit Cd-1049... |

Peaks

24 .94 |1 .7000E. .

Edit... Cut

Inzert... Faste

Fig. 114. Editing Library Dialog.

The control menu is shown in Fig. 115 (click on the Title Bar icon Move

to open it); it contains several of the commands necessary to X Close Alt+F4
create and edit thelB files. Show tazter Libram. .
: : : . M
6.2.2.2. Copying Nuclides From Library to Library H:::me
To copy nuclides from one library to another library — for st
example, to make a working library from a master library — Load Library...
click on theEdit window’s control menu and seleghow Sawiz L, A
Master Library . This will open a file selection dialog. Choose Print Libraiy...
the desired disk and file and click @pen. Both libraries will About.

be displayed side by side, as illustrated in Eig.

Fig. 115. Library Edit Dialog
Control Menu.

To copy a nuclide from the master library to the working library:

Go to the master library list and click once on the nuclide of interest. This will activate the gray

Insert Copy button at the bottom of the Editing dialog’s nuclide list, and change its |almesleid
plus the name of the nuclide. Now, in the Editing dialog, locate the nuclide immebeitakthe
desired insertion position, click on it once, then clickrgert [nuclide name]. This will insert
the nuclide and display its peak list on the right.
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Lib0_Lib ﬂﬂ - Editing: GyDemo.Lib

Fb-89  He-131M w | Creation: 4/13/88 10:58:04 AM Cd-103 [Cadmium]

531 Xe133M 4| Edition 4/5/35 £:15:53 AM HalfLie: [ 435 Daps
b re 1 Co-&7 Uncertainty: | 5 4000

Y91 =e-138 o . .

s Ce14 Muclide Flags: | --------
e
Mo-99  Cz-138
Tec-99M  La-140
Ru-103 EBa-140
Rh-106k Ba-139
Ag-108 Ce139
Ag-110M Ce-141
Cd-109 Ce-143
Sn-113  Ce-144
Sb-122  Pr-144

Sb-124  MNd-147
Sb-125  Euw-152
Sb-126  Euw-154
Te-131  Eu-155
Te-132 Gd-153
J-13 Th-180
J-132 Yh-175
j;%i Eﬁ?gﬁ [FsertEamEy Haste Insert... RS

J-135 Ta182
| ol

Fig. 116. The Master Library (left) and Library Editing Dialog (right).

Peaks
Peak Flags: | G------

Fercent

_____ A BI00E .
22.16 |8 . 6000E. .
24 .94 11 . 7000E. .

FIOZZZCCUOAA -1 mm T TN AT =

Inzert... Cut Edit... Cut

Double-clicking on a nuclide in the master library will add it [T R 1|
to the working library, inserting it immediately above the Nuclide Name: |
currently highlighted nuclide in the list. Half Life: [q Das ]
U ncertainty: ||:|_|:||:||:||:|

6.2.2.3. Creating a New Library Manually Nucide Flags
Open the control menu and click biew. This will clear Ll el s )
the Editing dialog so nuclides can be entered manually. W IF

. . [ Fiszion Product (1
Click on thelnsert... button to open the Insert Library N .

) ) ] . . aturally decurning |zotope [M]
Nuclide dialog, shown in Fig. 117. Enter tHaclide ™ Photon Reaction ]
NameandHalf Life and click onOK. [T Charged Particle Feaction (C]

[ Mo MDé Calculation (k]
Now, at the bottom of the (right-hand) peak list, click on I~ Activity Notin Total 2]
Insert... to open the Edit Library Peak dialog (Fig. 121). [OK ] Concs
Enter the energy of the gamma ray and the branching ratio i
of the peak. Fig. 117. Insert a Nuclide into a
Library.
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6.2.2.4. Editing Library List Nuclides

To edit the information about a nuclide in the working library:

Click on the nuclide to highlight it. THedit... button (in the upper right of

Fig. 116) wil change toEdit plus the name of the nuclide, as shown in

Figure 118. Fig. 118. Ready to
Edit this Nuclide.

Edit Cd-1013...

Click onEdit [nuclide].... This will open the Edit Library Nuclide dialog
(Fig. 119). TheNuclide Name Half Life , Uncertainty, andNuclide Flagswill already be listed.

TheUncertainty is a single number that represents the FIET L
uncertainty (2 sigma or 95% confidence level) in the values e name: [FEEGE
entered for this r_1uc|ide. It is_added in quadrature_ to form Hallie: [roen [ ]
the total uncertainty on the final report. Thecertainty Uncensit: [Fap07—
value should be taken from the nuclear data sheet for this -
nuclide. The default is zero, but 2% is a realistic number. | - Hucl Flags.
Thermnal Meutran Activation (T]

. [T Fast Meutron Activation [F]
The first sixNuclide Flagsare used to show how the ™ Fizsion Product (]
nuclide was produced. For exampléermal Neutron ™ Maturally Decuring lsotope N)
Activation (T) indicates that this nuclide is produced when | "' Photon Reaction [F]
the parent nuclide absorbs a slow neutron. This can be I™ Charged Particle Reaction [C]
helpful in organizing reports by nuclide category. More B o Y D4 = st (M)
than one flag can be checked. Libraries produced with B e e -
NuclideNavigator Il or later versions will already have oKk | cance
these flags set. For other libraries, it will lassary to
consult a reference for the proper settings. Fig. 119. Edit or Manually Add

Nuclide Name.

The No MDA Calculation flag indicates that the nuclide
will not be reported unless present in the spectrum. If this is not checked, the MDA value will be
printed if the nuclide is not present in the spectrum.

The Activity Not in Total flag indicates that the activity for this nuclide will not be included in the
total activity for this sample. These flags are not used in MAESTRO.

Manually Adding Nuclides

To manually add a nuclide to the library list, locate the nuclide immedtz&dywthe desired
insertion position, and click once to highlight it. Next, click on the mamnsalt... button to open
the Edit Library Nuclide dialog. The dialog will be blank. Fill in the name and half life as well as
any other inputs and click dDK .
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Deleting Nuclides from the Library

To remove a nuclide from the library, click on the nuclide, then Isert Cut
on Cut. This will remove the nuclide from the list. In addition, it — :
will activate the grayastebutton at the bottom of the nuclide aste Eula2

list, and change its label to include the name of the cut nuclide.,:ig 120. Cut Nuclide is Ready
This is illustrated fof**Eu in Fig. 120. to Paste.

Rearranging the Library List

The order of the nuclides in the library is the order in which they are listed on the report. Nuclid
can be rearranged in theB file list by cutting and pasting them into a different location. To
move anuclide to a new position in the list, highlight the nuclide to be mavatjt from the list;
locate the nuclide immediatehelowthe desired new position and click once on that nuclide to
highlight it; then click on th&astebutton (which will be labeled with the name of tbet

nuclide). TheCut nuclide will be inserted in the ape above the highlighted nuclide.

Several nuclides can be cut at one time from the list, then pasted back into the list into a differe
order. Cut nuclides remain queued up for pasting, last one first, according to the nuclide name
the Pastebutton.

To move a nuclide to the end of the library I8tt the nuclide from the list, highlight theend--
entry, and click on thBastebutton

Editing Nuclide Peaks

When a nuclide is selected in the working file, the right half of the Editing dialog shows the
peak list. Note the column headeRank, Energy, andPercent To sort the peak list by a
particular parameter in the list, click on the appropriate header.

To edit a peak, either double-click on the peak in the right-hand list, or click once on it, then clic
on theEdit button. This will open the Edit Library Peak dialog (Rigl). TheEnergy (keV),
Gammas per 100 DisintegrationsPhoton Flags andPeak Flagswill already be listed.

The Photon Flagsare used to show the origin of the peak. Only one can be selected at a time.
Gamma Ray (G)andX-Ray (X) mean the peak energy is due to a nuclear or atomic transition,
respectivelyPositron Decay (P)is used for the 511-keV pedRingle-Escape (Speaks are

peaks for which a single 511-keV photon has escaped the detector. This can only occur for full
energy peaks above 1.022 MdYuble-Escape (D)peaks are peaks for which two 511-keV
photons have escaped the detector. Both single- and double-escape peaks are broader than
gamma-ray peaks. Neither can be used for activity calculations because the intensity of the pe:
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not related directly to the intensity of the full-energy Edit Library Peak EHE
peak. Nonetheless, these can be included in the library to b ssociated Nuclide: | Cd-103
account for the peak in the spectrum. e =
nergy [kel]: | EEaue

TheNot In Average (A)flag in thePeak Flagssection Gammas per 100 Disintegrations: 36100
of the dialog should be set for these peaks. All the peaks | Gammaﬂjﬂtm eze -
marked a¥ey Line (K) must be present before the %Ry i
nuclide will be listed as present on the report. If no lines " Pasitron Decay P)
are marked as key lines, the nuclide will be listed as " SingleE scape 5]
present if the first line is in the spectrum. These flags are | ¢ DoubleEscape (D)
not used in MAESTRO. Peak Flagz

[ FeyLine (K]
Some old libraries might have these flags set in an M st seeme &)
unwanted manner. These libraries should be checked
before use. o Cancel

Fig. 121. Edit or Manually Add

Adding Nuclide Peaks Library Peak Values.

To add a peak: Click on the peakt belowthe desired
insertion point in the peak list, then click msert.... This will open the Edit Library Peak dialog;
all the fields will be blank. Enter thecessary information for the peak and clickQif.

Rearranging the Peak List

The entries in the peak list can be rearranged witthe@ndPastebuttons. Several peaks can
be cut at one time from the list, then pasted back into the list into a different order. Cut peaks
remain queued up for pasting, last one first. Each relocated nuclide will retain its energy and
counts/sec values, but will be assigndglaaak number according to its new position. Click on the
peakjust belowthe desired insertion point in the peak list, then clickPaste

Saving or Canceling Changes and Closing

To save this modified.IB file and use it as the working file, click on the control menu, 8sere
Library As.... Either use the current filename (which will overwrite the previous values) or assig
a new filename, then click dave (LibEdit will assign the defaultiB extension.) To exit the

edit session, click on the control menu, tkdose

To abandon any changes and restoreLtBe file to its condition before editing, click on the
control menu, theflose A dialog will open asking if the changes should be saved; $étect
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6.2.2.5. _Rint

This feature allows you to print out the ey T
library contents from th&ervicesmenu. Printer

The dlalog Shown in Flg 122|Mpr0mpt Marme: HPF Desklet 550C Printer Properties |
the user to choose whether the printout Status.  Default printer: Fleady

is orderedby Nuclide or by Energy, and Type:  HP Dissklst 550C Printer

whether the output will go tofrinter: or ‘é"he'e: \ LPT1: I

to File. If the output is directed to a printer, L e

you can click orSetup...to display the - rder

standard printer selection and setup dialog | *M# © * Erew || =

(see S_ection 3.1.6). Answer the prompts Fig. 122. Print Library.
and click onOK. For output to a file, you
are asked for a file name for the output.

6.2.2.6. Ex

This terminates the editor and returns control to Windows. If the library has been changed but r
saved, a warning message will be displayed. To abandon any changes and restore the library t
condition before editing, exit without saving.

6.2.2.7. Alout

About displays a window (Fig. 123) containing general PopUp Library Editor for Windows
information about the editor including the version number,
release date, and copyright information.

LibEdit Gamma Library Editor
Yergion: 1.00

Copyright @ 2001 PerkinElmer Instruments
All Rights Rezerved

Fig. 123. About LibEdit.

6.3. TRANSLT

The TRANSLT programTRANSLT.EXE, located inc:\Program Files\MAESTRO ) translates
several different text files to and frasPC or .CHN files. All operation is controlled from the
command line. The command line is:

TRANSLT[-type]  inname [[-type] outname] [w] [nc] [-col n] [-ni]  [-nh]  [-]
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where:

type

inname

type

outname

nc

coln

ni

140

chn Theinname file is in CHN format.
spc Theinname file is in SPC format.
txt Theinname file is in ASCII text format.

The default is based on the filename extension and $atch. Bothchn and
spc cannot be used together.

The input spectrum file, no default; default extensiagsPis If the input file is a
TXT file, it must contain the live and real time in this format:

Real Time 240
Live Time 120

Both values are in seconds.
The header information in thexT file will be converted and stored in tlsPC

file if it is in the correct format. The correct format for th®T input file is the
same as th@XxT format created as the output file.

chn Theoutname file is in CHN format.
spc Theoutname file is in SPC format.
txt Theoutname file is in ASCII text format.

The output spectrum file. The default is theame with the extension changed.

If the outname is not given, the spectrum file will not be overwritten by the
default name. The length of the spectrum file converted from text will be the nex
higher power of two with the surplus channels set to 0.

Set the format output to 128 characters per line; default is 70 characters per line
Do not print channel as first number in line; default is to print the channel numbe
The channel number is followed by a colan)(to separate it from the data.

Number of data columns is default is 5. Error returned if line width will esed
available space.

Do not write acquisition or analysis information in output file; default is to write
this information.
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nh Do not write header information in output file; default is to write this information.

i Import a text file and save &&PC (or .CHN) file. If one filename is given, default
Is to convert that file to the other format, i.e., A&A.SPC; the output will be
AAA.TXT. If two filenames are given, the default is to convert the spectrum to
text. The.TXT file will be overwritten even if thesPC file is not located.

An example is:

TRANSLT -SPC GOODSPEC -TXT TEXTSPEC -ni -nh -coll

This will make a text file of one column with no header, no analysis information, and one chann
per line.
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APPENDIX A. STARTUP

To start MAESTRO from the

@ Accessones *
Windows Taskbar, click oStart, U 4 @5 15 D05 Prompt
- . &| Windows E=plorer
Prog rams’ MAESTRO 32’ and i] el g E MAESTRO E.:_" oo MAESTRO for Windows
MAESTRO for WIndOWS (See @ Documents v ‘3? MCE Configuration
Fig. 124). You can also start it by | ' B Wuciide Library Editor
clicking onStart, Run..., and Ty setia I winPlots
entering a command line in thaun A End ’
dialog, with or without arguments & tep
as described below. gé B
-E @) Log Off
.E q‘l Shut Dowr...
Mstart ||

Fig. 124. Starting MAESTRO.

A.1l. Command Line Options

The form of the command line for invoking MAESTRO is:

MCA32.exe -p listname -L file.lib file.job

All of the arguments are optional; one or more can be omitted. Thus, at a minimum, MAESTRO
can be executed without any arguments at all, in which case certain defaults apply for the Dete

list and nuclide library, as described below. As shown, there are three possible command line
arguments:

-p listname Uses listname for the Detector list. The default3gMCA.CFG The
contents of the list can be overridden with the Edit Detector list
function. The new list will be stored for use the next time this
instance of MAESTRO is run.

-L file.lib Pre-loads the nuclide libraryilé.lib ” instead of the default
library LIB.lib . This can include a path specification, in which case
the MCBPATH environment variable is ignored.

file.job Begins execution of the johilé.job  ” immediately.
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Certain defaults apply if any one or more of these arguments is omitted. The initial Detector list
namedv32MCA.CFG The nuclide library is assumed tolbB.lib by default on MCBPATH, or

the last library used. And no JOB is automatically executed unlessitiEIOB ” argument is
included.

A.2. Programs
MCA32.EXEis the main program for the MAESTRO application.

MCBCON32.EXHs the Detector configuration and Detector description edit program for the local
PC and the entire network. In a non-networked PC it will be installed; in a networked PC it will
not be installed. MCBCONS32 is not installed on a network system, isugtill run during
installation. It only needs to be run manually if MCBs have been added to the network
configuration since MAESTRO was installed. All machines to be included in a network
configuration should have MCBSER32 runnimzZBCON32.EXEcan be found on the

Configuration Disk.

MCBSER32.EXESs the communications link between the network and the local Detectors. It is nof

installed or used on a non-networked PC. It must be running in a networked PC for MAESTRO
other PCs to have access to these Detectors.
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This appendix describes the file structure for the MAESTRO program files. SORTeC
Software File Structures Manual for DOS and Windo®gstem$or complete descriptions of the
formats for these files, includingPC and.CHN files. Section B.2 includes two program examples
that show how to access the spectrum files.

B.1.1.

.CFG

CXT

B.1.2.

.CHN

.SPC

.ROI

B.1.3.

.LIB

RPT

TIXT

.JOB

B.1. MAESTRO File Types

Detector Files

“ConFiGuration”; System Detector configuration information useoy32.EXE binary
format.

“ConteXT”; For each Detector/Device a context file is automatically created to remembe
all extra information required for analyses, calibration, etc.; binary format.

Spectrum Files

“CHaNnels”; MAESTRO-style spectral data file; binary format.

“SPeCtrum”; Spectrum with full analysis settings, calibration, descriptions, etc; “Inform”
type binary format.

“ROI”; channel pairs created by tROIl/Save File...function; binary format.

Miscellaneous Files

“LIBrary”; nuclide library; “Inform” style binary format.
“RePorT”; output of analysis engine; ASCII text.
“TeXT”; general ASCII text files used Wyile/Print....

ASCII text providing commands for tt&ervices/JOB Control...function.

B.2. Program Examples

The following examples show how to readiN data files andrROI region-of-interest files. These
are simple program segments to illustrate the programming details needed.
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B.2.1. FORTRAN Language

This section contains two routines; one to acces<tine files and one to access tiRol files.

B.2.1.1. .CHN Files

C This program prints the header data from a GammaVision data file
C and the contents of a channel.
C
INTEGER*2 TYPE,MCA,SEG,STRTCH,LNGTDT,SPCOUI(64)
INTEGER*2 BEGREC,ENDREC
INTEGER*2 TLRTYP,IS
INTEGER*4 SPCIN(32),LVETME,RLTIME
REAL*4 ENG(2),FW(2),X1
CHARACTER*1 SRTTME(4),SRTSEC(2),SRTDTE(8),0UTPUT(30)
C
C START
C
WRITE(0,100)
100 FORMAT (29X, SPECTRUM PRINT ROUTINE’,/)
C Open the spectrum file
OPEN(1,FILE="*,STATUS="OLD’,ACCESS="DIRECT’,RECL=32)
C Read the first 32 bytes (first record) from the file
READ(1,REC=1) TYPE,MCA,SEG,SRTSEC,RLTIME,LVETME,
1 SRTDTE,SRTTME,STRTCH,LNGTDT
C Check to see if the first word is a numeric -1, if not
C then quit
IF(TYPE.NE.-1) GO TO 1000
C It's good, so write out all the data from the header,
C note that the start time is split into two parts
WRITE(0,150) TYPE,MCA,SEG,RLTIME/50,
1 LVETME/50,SRTTME,SRTSEC, (SRTDTE,STRTCH,LNGTDT
150 FORMAT(' TYPE =",14," MCA # 12, SEGMENT # *,
13,/ REALTIME = ,110,” SECONDS, LIVETIME =",
110, SECONDS’,/,” DATA COLLECTED AT ‘,2A1,:",2A1,
“7,2A1,” ON ‘,2A1,-,3Al,-",2A1,/,
‘ STARTING CHANNEL =16, NUMBER OF CHANNELS =",
16,//)
The first trailer record is after the last channel data.
Divide the length by 8, because there are 8 channels per
record.
LREC=3+(.CHNLEN-1)/8
Read the first trailer record. TLRTYP is the record type
The variables IS and X1 are dummys maintain the position
in the file.
READ(LUN,REC=LREC,ERR=100)TLRTYP,IS,ENG(1),ENG(2),
1 X1,FW(1),FW(2)
WRITE(0,160) ENG,FW
160 FORMAT(' ENERGY ZERO ='E14.8,/, ENERGY SLOPE =",
1 E14.8,/ FWHM ZERO =*E14.8,/, FWHM SLOPE = ‘,E14.8)

O WNPE

OO0 000
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C Ask the user for the channel number to print out
WRITE(0,200)
200 FORMAT(* Enter channel number: *,\)
C Get the channel number
READ(0,210) I.CHNNL
210 FORMAT(I5)
C Calculate the block of 8 channels that this one is in.
C There are 8 channels in a record of 32 bytes.
CHANEL=I.CHNNL-1
ENDREC=CHANEL/8.
BEGREC=CHANEL/8.
This is only one record in this example, but could be any
number of records. The 2 is the offset past the header
and the records start at 1. So the first data record is 2.
DO 450 I=BEGREC+2,ENDREC+2
Read the 8 channels
READ(1,REC=I) (SPCIN(K),K=1,8)
Print the 8 channels along with the channel number of
the first channel
WRITE(0,410) 1+8*(1-2),(SPCIN(K),K=1,8)
410 FORMAT(1X,15,819)
450 CONTINUE
CLOSE(1)
1000 STOP
END

OO O 000

B.2.1.2. .ROI Files

INTEGER*2 LUNROI,LSTREC,IBEGIN,IEND
C
WRITE(0,100)
100 FORMAT(29X,’ROI PRINT ROUTINE",//)
C Open the ROI file
OPEN(1,FILE="",STATUS="OLD’,ACCESS="DIRECT’,RECL=2)
C Read the ROIs
=0
IROI=1
C Add 2 to skip past the header
200 READ(1,REC=I+2) IBEGIN
C If the entry is 0 then this is the end of the list
IF(IBEGIN.LE.O) GO TO 1000
C If the beginning is there then the end is also
READ(1,REC=I+3) IEND
C But its one too many
IEND=IEND-1
C Write them all out
WRITE(0,220) IROI,IBEGIN,IEND
220 FORMAT(* ROl # 13, START ,16, STOP ',16,)
C Add 2 to | to advance past the begin and end numbers
=1+2
IROI=IROI+1
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C Keep going until we run out of numbers
GO TO 200

1000 STOP
END

B.2.2. C Language :

/************************************************************/

[* Sample program compatible with Microsoft and Borland C */
/* to read header and channel data from a .CHN data file. */

/************************************************************/

#include <stdio.h>
#include <stdlib.h>

#define .CHN -1

main(argc,argv)
int argc;
char *argv[];
{
char acq_time[8], /* buffer for time, date */
month[4];  /* buffer for month string */
short f_type; /* .CHN file type */
unsigned short chan_offset, /* beginning channel number */
count, /* loop counter */
mca_num, /* MCA number */
num_chans, /* no. of data channels */
num_writ,  /* no. of bytes written out */
segment, /* segment number */

year, [* acquisition year */

day, [* acquisition day */

hour, [* acquisition hour */

minute, [* acquisition minute */

second, [* acquisition second */
long int livetime, /* 20ms tics of livetime */

real_time, /*20ms tics of realtime */
chan_data; /* stores channel data */
FILE *f_pointer;
if (argc!=2)
{

printf("USAGE: readchn filename.chn\n");
exit(1);
}

f_pointer = fopen( argv[1], "rb");

/********************************************************/

I* Header Data */
I* Output header info from .CHN file */

/********************************************************/
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/* Read fileype -1 (.CHN) */

fread( &f _type, sizeof(f_type), 1, f_pointer);
if (f_type !=.CHN)

printf("Not a valid file\n");

exit(1);
}
fread(&mca_num, sizeof(mca_num), 1, f_pointer); /* MCA # */
fread(&segment, sizeof(segment), 1, f_pointer); /* seg # */
fread(acq_time, sizeof(char), 2, f_pointer); /* start time */

acq_time[2] = 0;
seconds = (short)atoi( acq_time );

fread(&realtime, sizeof(realtime), 1, f_pointer); /* 20 ms tics */
fread(&livetime, sizeof(livetime), 1, f_pointer); /* 20 ms tics */
fread(acq_time, sizeof(char), 3, f_pointer);  /* start day */

acq_time[2] = 0;
day = (short)atoi( acq_time );

fread(month, sizeof(char), 4, f_pointer); [* start month */
month[3] = 0;
fread(acq_time, sizeof(char), 2, f_pointer);  /* start year */

acq_time[2] = 0;
year = 1900 + (short)atoi(acq_time);

fread(acq_time, sizeof(char), 1, f_pointer);  /* century */
if (acqg_time[0] >="0")
{

year = year + (acq_time[0] - '0") * 100;
}

fread(acq_time, sizeof(char), 3, f_pointer);  /* hour */

acq_time[2] = 0;
hour = (short)atoi(acq_time);

fread(acq_time, sizeof(char), 2, f_pointer);  /* minute */

acq_time[2] = 0;
minute = (short)atoi(acq_time);

fread(&chan_offset, sizeof(chan_offset), 1, f_pointer); /* offset */
fread(&num_chans, sizeof(nuM_chans), 1, f_pointer); /* # chans */

printf("FILE TYPE: %d, MCA# %6d\n", f_type, mca_num);
printf("SEGMENT: %d\n", segment);
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printf("REALTIME: %d SECONDS\n", realtime / 50);
printf("LIVETIME: %d SECONDS\n", livetime / 50);

printf("DATA COLLECTED AT: %2u:%2u:%2u ON %2u-%s-%4u\n",
hour, minute, second, day, month, year);

printf("STARTING CHANNEL: 9%d\n", chan_offset);
printf("NUMBER OF CHANNELS: %d\n", num_chans);

/********************************************************/

I* Channel Data */
I* Output channel data from .CHN file *

/********************************************************/

printf("CHANNEL DATA:\n");
for (count = 0; count < num_chans; count++)

if ((count% 6 ==0)) /* 6 channels per line */
printf("\n%7d", count); /* with channel number */

fread(&chan_data, sizeof(chan_data), 1, f_pointer);
printf("%211d", chan_data);
}

fcloseall();
exit(0);
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Errors are displayed in warning boxes, or in some cases in the information line at the bottom of
window.

Acquisition failure.
For some reason an acquisition function failed fronoa file.

Already started.
Detector already active when a START acquisition command was issued.

Altering Detector data.
Restoring data to a Detector would destroy the data already there.

Amplifier not pole-zeroed.
Warning from a 92X indicating that the Detector should be pole zeroed.

Attempt to dynamically link to a task.
The Windows Error 5 was detected.

Auto PZ aborted.
The 92X Auto PZ function was aborted (B¢sc>).

Buffer and Detector not same size.
Buffer and Detector memory incompatible.
Error when trying to restore data which does not match the Detector configuration.

Calibration per channel wrong.
Error when trying to calibrate spectrum, arising whenever the calibration slope would be C
negative, or greater than 100 units per channel.

Can’'t Find Any More ROIs.
Attempting to index to the next ROI in a direction for which no more ROIls can be located.

Can’t load/read library file.
Attempt to open or read the library file resulted in some kind of file I/O error, usually
because the file doesn’t exist, but also possibly because the disk is defective.

Can’t run protected mode application in real mode.
The Windows Error 18 was detected.
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Can't run second instance of this program.
The Windows Error 16 was detected. This is due to using non-shareable DLLs.

Can'’t get valid spectrum data.
The system could not supply valid data. Detector communication failure, most likely
resulting from a timeout (the Detector failed to respond within a reasonable period of time

Command was ignored.
The MCB ignored the command. This might be a valid response depending on the MCB

type.

Could not properly fit the peak.
Function requiring a fitted peak could not obtain an acceptable peak, probably because o
too few counts, too narrow or non-Gaussian peak shape, or bad statistics such as calcul:
sigma-squared less than zero.

Couldn’t get background subtracted ROI.
A function requiring a background subtracted ROI couldn’t obtain such, probably because
there was no ROI at the point specified, or mightbe because there weren't statistically
significant counts above background.

Default Printer Failure
The REPORT or PRINT function was aborted because the default system printer has not
been properly setup. Go Windows/Control Panel/Printers, install the appropriate
printer, and select it as outlined in the Microsoft Windows documentation.

Detector #.. ; ......... ; Error ... (Macro) ... (Micro)
An unresolved error originating in the Detector. The offending Detector command is show
together with the macro and micro error codes. If the error persists, the error codes shoul
be recorded and the factory should be contacted.

Detector busy with other tasks, not responding.
This indicates the Detector was unable to respond within a certain time limit due to other
activities, such as multiple instances of MAESTRO accessing the Detector at the same il
or otherwise heavy use of the Detector interface.

Detector does not support Field Mode (Job Error 19)

An attempt was made to execute the LOOP_SPECTRA or VIEW command on a Detecto
that does not support Field Mode.
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Detector Error!
The selected Detector could not be STARTed or STOPped due to some unresolved errol
condition.

Disk, network or firmware /O error.
An 1/O error was detected.

Detector locked by ??7?.
An attempt to modify the contents of a locked Detector was made. The person named (?*
has locked the Detector.

Do you want to save buffer?
A function that would destroy the buffer (such as COPY or EXIT) queries you unless the
buffer has not been modified since last being saved.

DOS Application.
The Windows Error 13 was detected. An attempt was made to run a DOS application in
Windows.

Error modifying ROI on this Detector.
The ROI cannot be modified on locked Detectors or on Detectors that are collecting data

Error opening file.
If trying to write a file, this would indicate a disk controller problem such as a full disk. If
trying to read a file, this would indicate that the filename specified could not be found.

Error reading file -- STRIP aborted.
Could not read the file requested for stripping.

Error reading file.
File read error is usually a result of damaged media.

Error writing file.
File write error is usually a result of damaged media or full disk.

EXE for an earlier version of Windows.
The Windows Error 15 was detected.
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Failure obtaining ROI (or Peak).
A function that requires a defined ROI (or peak, in the case @dhleration... function)
when the Marker is not placed in a channel with an ROI bit set (and if a peak is not very
close by).

Failure of Detector function.
This error arises from a JOB that encounters an error when trying to access an Detector.

File already exists!
If the file output function requested would write a file with the same name as another file
that already exists, you are prompted for confirmation of the operation by this warning. Se
also “OK To Overwrite Existing File?”

File is wrong size -- Can't STRIP.
The STRIP function requires a compatible file for stripping from the spectrum in memory;
l.e., must contain the same number of channels.

File not found.
The requested file could not be found. This is Windows Error 2.

Fine gain is at limit of ...
This message appears in the Marker Information Line when an attempt is made to chang
the gain setting in some MCBs (e.g., 92X) with the keyboard function, but gain cannot be
decreased or increased any further.

Firmware communication failure.

Firmware reported error.
The MCB firmware did not respond or responded with an error. See hardware manual for
meaning of message.

Hardware failure!
This message appears as the result of an Detector execution error with microcode 137,
indicating a hardware failure. See hardware manual for more details.

High voltage not enabled.
START was attempted on a MCB while the high voltage was not enabled.

lllegal Detector.

The Detector number for the requested function was not identifiable as part of the active
configuration.
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lllegal entry.
The input to a dialog box is not correct.

Incorrect Windows version.
The version of Windows does not support this program; use a later version of Windows. /
the time of this printing, the current Windows version was Windows 95/Windows NT V4.x

Insufficient memory for detector descriptions.

Insufficient memory for buffer.
The memory buffer could not be created due to insufficient available memory in the systel
Sometimes this error can be eliminated by attempting the buffer operation again, but this |
not recommended due to the marginal state of the system, which might result in other errc

Invalid EXE file.
The requested file was invalid. This is Windows Error 11.

Invalid command or missing argument.
An incorrect command was entered id@B file. This is JOB Error 4.

Invalid Detector input selection.
The specified Detector number is incorrect. That is, there is no corresponding Detector fo
that number.

Invalid File Format!
A function to recall a file could not obtain data in the proper format.

Invalid library file.
An attempt was made to load a nuclide library from a file that was not in the proper forma

Invalid Start Record.
No valid Start Record file could be found to provide the start date/time for the Detector.

Invalid loop count.
An incorrect loop count was entered in@B file. This is JOB Error 7.

Invalid start date/time.
The start date and time returned from the MCB hardware was incorrect. This might be du
to a loss of battery power in the MCB.

Invalid start record.
The start record for this Detector contained invalid information.
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Job Aborted or Premature EOF.
A JOB was aborted by the user, or an end-of-file was encountered while trying to obtain &
command from the executingpB file. This is JOB Error 1.

Job Error.
A generic error message indicating that an error was encountered while execldig a
file. Usually some explanatory phrase is given.

Job waiting for end of acquisition.
The JOB is waiting for a Detector to stop counting.

Job waiting for completion of program ?7??.
The JOB is waiting for the stated program to end.

Library requires separate ....
This is Windows Error 6.

Library too large to load.
An attempt was made to use a large library for the working library. Use the Gamma Librat
Editor, LibEdit (Section 6.2), to make a smaller working library. A large library can be uset
as the master library in the edit function to create a working library.

MCBCIO error.
This error indicates a software problem.

Must choose separated peaks!
This error arises when a calibration is attempted using two identical or too-closely-
positioned peaks.

Must have a value greater than zero!
The input value must be positive and non-zero.

Must select 92X-type Detector!
This error results from an attempt to perform a function available only for 92X-type
Detectors.

Must select OCTETE-type Detector!

This error results from an attempt to perform a function available only for OCTETE-type
Detectors.
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Need an ROI at the desired peak location.
The Stabilizer function requires a valid ROI at the desired peak.

No buffer to restore from!
There is no data in the buffer to use.

No close library match
The REPORT function could not obtain a library entry close enough the located peak.

No File Name.
A file function was requested without specifying the filename adequately.

No more peaks, or can't reach.
A peak search was attempted in a direction where no more can be found.

No peaks found.
The peak search function could not find any valid peaks in the spectrum.

No ROI There To Clear.
The ROI/Clear function &Delete> requires at least one channel at the marker with the
ROI bit set.

Not Allowed During Acquisition!
An execution error (micro 135) arising from the Detector, indicating that the Detector
command is not allowed while acquisition is in progress.

Not Allowed During Current Mode!
An execution error arising from the Detector (micro 136), indicating that the Detector
command attempted is not allowed in the current mode of operation.

Not Allowed while Job running!
An attempt was made to execute a function on a Detector while a JOB was running on th
Detector.

Not enough memory -- STRIP aborted.
The STRIP function temporarily allocates enough memory to read the file, but the allocatic
failed in this case, probably due to insufficient available memory in the system. The STRIF
function is discontinued.
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Not enough memory for COMPARE.
The Compare mode could not be executed due to insufficient memory for the second
spectrum.

OK to overwrite *..." ?
A file output function discovered that the specified filename already exists, and will only
overwrite the file after you confirm your intentions. See also “File already exists!”

Out of memory
There is not enough memory in the PC to perform this function. This is Windows Error 0.

Path not found!
The specified path for the file was not found. This is Windows Error 3.

Peak rejected for asymmetry.
Peak statistics could not be obtained for the function due the calculated non-Gaussian
asymmetry of the obtained peak.

Pick list is outdated!
The Master Detector List has been changed by someone on the network since the last tir
the Detector pick list on this copy of MAESTRO was edited.

Preset already reached.
Acquisition START was attempted on a Detector or Segment that had already satisfied th
preset condition(s) in some way.

Presets not programmed to Detector correctly.
The program attempted to change the presets in the Detector but was unable to verify the
changes.

Presets can’t be changed during acquisition.
Changes in the preset condition(s) are not allowed while the Detector is actively acquiring

Problem with Buffer.
A JOB error resulting from some problem with the buffer, usually indicating insufficient
memory to create or enlarge the buffer as needed.

Problem with Calculation.
A JOB error resulting from a problem with a calculation.
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Problem with File.
A file input/output error encountered while executing a JOB.

Problem with LOOP.
The LOOP statement could not be executed properly in a JOB.

Problem with RECALL.
The RECALL statement could not be executed in a JOB.

Problem with REPORT.
The REPORT function could not be exercised in a JOB.

Problem with RUN.
The specified program could not be RUN from a JOB.

Problem with SAVE.
The SAVE function could not be executed in a JOB.

Sample Changer Hardware Failure.
The sample changer hardware handshake failed in some way; usually the result of too mt
time before SAMPLE READY is obtained.

There are no stored spectra to view (Job Error 20)
An attempt was made to execute the LOOP_SPECTRA or VIEW command on a Detecto
that does not have any stored spectra.

The WAIT program was not started by MAESTRO (Job Error 23)
All programs waited for have to be started by MAESTRO.

Unable to CALL.
A JOB error resulting from a problem with the CALL function (usually because the file doe
not exist).

Unable to COMPARE files of different sizes.
The COMPARE function requires compatible files.

Unable to open file -- STRIP aborted.
The STRIP function is aborted if the file cannot be read.

Unable to open file for COMPARE.
The COMPARE function is aborted if the second spectrum cannot be read.
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Unable to read specified file.
A JOB error resulting from a problem with the RECALL function (usually because the file
does not exist). JOB Error 3.

Unable to RUN non-EXE file.
An attempt was made to execute a non-executable file. JOB Error 6.

Unknown command.
An unrecognized command was found in@B file. Check spelling. JOB Error 5.

Unknown error from MCBCIO.
An error occurred with the MCB communications, but the error was not recognized.

Unable to strip Detector memory.
The stripping function must be performed in the buffer.

Warning 128.

Warning 64.

Warning 8.
All three of the above messages are the result of Detector START or STOP warnings anc
are hardware-dependent.

Warning: Buffer was modified.
When the MAESTRO program is being closed, this message appears if the buffer spectrt
has been modified but not yet saved to disk. This gives you the option of saving the buffel
(instead of losing it) before closing the application.
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