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NOTE!

Weassumethat you arethoroughly familiar with 32-bit Microsoft®
Windows® usage and terminology. If you are not fully acquainted
with the Windows environment, including the use of the mouse, we
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; for
example, <F1>. For key combinations, the key labels are
joined by a+ within the angle brackets; for example,

<Alt + 2>.
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INSTALLATION

If you are installing a new multichannel buffer (MCB) in
addition to MAESTRO-32, or if your MCB and/or new
MAESTRO-32 is accompanied by a CONNECTIONS-32
Driver Update Kit (Part No. 797230), follow the installation
Instructions that accompany the driver update Kit.

For information on installation and configuration, hardware
driver activation, network protocol configuration, and
building the master list of instruments accessible within
MAESTRO-32, see Chapter 2 (page 5) and the
accompanying ORTEC MCB CONNECTIONS-32 Hardware
Property Dialogs Manual.

Xii



1. INTRODUCTION

Welcome to MAESTRO-32 version 6. This latest rel ease extends the capabilities of the world's
most popular multichannel analyzer (MCA) emulation software with the addition of a command
that gives you the option of using a multi-detector interface that lets you view up eight MCA
windows and eight buffer windows at atime, or using the “classic,” single-window interface. In
addition, the revised installation wizard provides more guidance in selecting the instrument
drivers you will need. MAESTRO-32 v6 uses the GammaVision library editor so you can now
create, modify, and use both . LI B- and . MdB-format (NuclideNavigator®) libraries. This release
of MAESTRO also supports our new ASPEC™-927, aswell as our DSPEC®-, Detective®-,
Detective-EX®-, and trans-SPEC™- instrument families.

1.1. MCA Emulation

AnMCA, initsmost basic form, is an instrument that sorts and counts eventsin real time. This
sorting is based on some characteristic of these events, and the events are grouped together into
bins for counting purposes called channels. The most common type of multichannel analysis,
and the one which is of greatest interest to nuclear spectroscopists, is pulse-height analysis
(PHA). PHA events are signal pulses originating from a detector.* The characteristic of interest
Isthe pulse height or voltage, which is proportional to the particle or photon energy. An analog-
to-digital converter (ADC) 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 not necessarily identical, height). This distribution, arranged in order
of ascending energies, is commonly referred to as a spectrum. To be useful, the acquired
spectrum must be available for storage and/or analysis, and is displayed on a graph whose
horizontal axis represents the height of the pulse and whose vertical axis represents the number
of pulses at that height, also referred to as a histogram.

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

The MAESTRO-32 MCA emulation continuously shows the spectrum being acquired, the
current operating conditions, and the available menus. All important operations that need to be

!In this manual “Detector” (capitalized) means the transducer (high-purity germanium, sodium iodide, silicon
surface barrier, or others) plus al the electronics including the ADC and histogram memory. The transducers are
referenced by the complete name, e.g., high-purity germanium (HPGe) detector.
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performed on the spectrum, such as peak location, insertion of regions of interest (ROIls), and
display scaling and sizing are implemented with both the keyboard (accel erators) and mouse
(toolbar and menus). Spectrum peak searching, report generation, printing, archiving,
calibration, and other analysistools are available from the menus. Some menu functions have
more than one accelerator so that both new and experienced users will find the system easy to
use. Thisversion of MAESTRO continues to offer the flexibility of constructing automated
sequences or “job streams.”

Buffers are 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 spectrumis collected in
the 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 the
Detector hardware memory, as well as stored directly from the Detector to disk. This release of
MAESTRO allows you to open up to eight Detector windows and eight buffer windows
simultaneously.

MAESTRO-32 uses the network features of Windows so you can use and control ORTEC MCB
hardware anywhere on the network.

1.2. About This User Manual

This manual isintended to be used in conjunction with the ORTEC MCB CONNECTIONS-32
Hardware Property Dialogs Manual (Part No. 931001, hereinafter called the MCB Properties
Manual) included with MAESTRO. The hardware property dialogs manual contains the
hardware setup information for our CONNECTIONS-compliant MCBs (these dialogs are discussed
in more detail in Section 4.2.7). In addition, it provides detailed instructions on installing
CONNECTIONS software, building the Master Instrument List of all ORTEC MCBs connected to
your PC locally and across a network, and selecting the proper protocol for communicating with
networked ORTEC instruments.

1.3. PC Requirements

MAESTRO-32 (A65-B32) is designed for use on PCs that run Microsoft Windows 2000
Professional and XP Professional. For PCs with a memory-mapped MCB interface, no other
interface can use memory mapped into page D of the PC memory map (see the MCB Properties
Manual). Data can be saved or retrieved from any number of removable or fixed drives.
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1.4. Detectors

Front-end acquisition hardware supported includes ORTEC's CONNECTIONS-32-compliant
MCBs interfaced to the computer with an appropriate adapter card and cable, or using the
printer-port adapter. In anetwork, the ORSIM ™ I11 can also be used to connect MCBs directly to
the Ethernet.

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: ASPEC™-927; instrumentsin the
DSPEC, Detective, Detective-EX, and trans-SPEC series; digiBASE®; DSP-Scint™;
digiDART®; Models 916A; 917; 918A; 919; 920; 921; 926; 919E; 920E; 921E; 92X; 92X-II;
NOMAD™ Plus; NOMAD; microBASE™: MicroNOMAD®; OCTETE® PC; TRUMP™;
MicroACE™: DART®: MatchMaker™: M3CA; MiniMCA-166; and other new modules.
MAESTRO-32 will correctly display and store a mixture of different sizes of spectra. Multiple
MAESTRO windows can be open at one time, displaying Detectors, buffers, spectrum files from
disk, and data analyses. The larger and higher-resolution your monitor, the more windows you
can comfortably view.

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, the
system can also be expanded using the internal multiplexer/router. In the Model 920 or
OCTETE PC, the MCB memory is divided into segments so that each input has an equal share of
the MCB memory, the size of which matches the conversion gain or maximum channel number
of the ADC. Note that in the multiple-input MCBs like the Model 919 or Model 920, all inputs
are treated as different Detectors. Therefore, all CONNECTIONS software will address one
physical 919 unit as four distinct Detectors.

1.5. 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 is
set, no application can start, stop, clear, change presets, change ROIs, or perform any command
that affects the datain the detector if the password is not known. The current spectrum and
settings for the locked device can be viewed read-only. The password is required for any
destructive access, even on a network. This includes changing instrument descriptions and IDs
with the MCB Configuration program.
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2. INSTALLING MAESTRO-32

If your MAESTRO CD is accompanied by a CONNECTIONS-32 Driver Update Kit (Part No.
797230), follow the installation instructions that accompany the update kit, which supersede the
instructions below.

NOTE For systems using Windows 2000 or XP, ORTEC CONNECTIONS-32 software products

are designed to operate correctly only for users with full Administrator privileges.
Limiting user privileges could cause unexpected results.

. Insert the MAESTRO-32 CD. If it does not autorun, go to the Windows Taskbar and click on
Start, then Run.... Inthe Run dialog, enter D: \ Di sk 1\ Set up. exe (use your CD-ROM
drive designator instead of D: ), then click on OK. Thiswill start the installation wizard; click
on Next and follow the wizard prompts.

. On the Instrument Setup page, mark the checkbox(es) that corresponds to the instrument(s)
installed on your PC, as shown in Fig. 1. To see more information on each instrument family,
click on the family name and read the corresponding Item Description on the right side of
the dialog.

If thisisaMAESTRO upgrade and not afirst-time installation, you probably already have
ORTEC CONNECTIONS-32 instruments attached to your PC. If so, they will be included on
the Local Instrument List at the bottom of the dialog, along with any new instruments.
Existing (previously configured before this upgrade) instruments do not have to be powered
on during this part of the installation procedure.

NOTE You can enable other device drivers later, as described in Section 2.2.

. If you want other computers in a network to be able to use your MCBs, |eave the Allow
other computersto use this computer’sinstruments marked so the MCB Server program
will beinstalled. Most users will leave this box marked for maximum flexibility.

NOTE If your PC uses Windows XP and you wish to use or share ORTEC MCBs across a
network, be sureto read Section 2.1.

. Click on Done.

. At the end of the wizard, restart the PC. Upon restart, remove the MAESTRO CD from the
drive.

. After all processing for new plug-and-play devices has finished, you will be ready to
configure the MCBs in your system. Connect and power on all local and network ORTEC
instruments that you wish to use, as well as their associated PCs. Otherwise, the software will

5
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Instrument Setup

= 20 Instrument Farilies Please check all iterms in this

IJ5B-bazed instruments list that are connected ta or
O Dual Part Memary plug-in cards - 154 slot installed in this computer.
O Dual Part Memary plug-in cards - PCI slot Click Done when you are
O TRUMP-PCI cards [ -
O DART or any other printer-port bazed device
O DSP'SCi”t ~ Item Description
O microBASE Click on any item in the list
O SBS-60or SBS-E5 to get more information

O tiniature MCA [minitd Ca-16E]

O maca

O digDART [R5232)
[ DSPEC j [R5232)

Local Instrument lizt
1 GRAY_GC MCE 134 SHATF7

v illow ather computers ko use this computer's instruments

Fig. 1. Choosethelnterfacefor Your Instruments.

not detect them during installation. Any instruments not detected can be configured at alater
time.

7. If any of the components on the network isa DSPEC Plus, ORSIM Il or 11l, MatchMaker,
DSPEC, 92X-11, 919E, 920E, 921E, or other module that uses an Ethernet connection, the
network default protocol must be set to the | PX/SPX Compatible Transport with NetBIOS
selection on all PCs that use CONNECTIONS hardware. For instructions on making this the
default, see the network protocol setup discussion in the MCB Properties Manual..

8. To start the MCB Configuration program on your PC, click on Start, Programs,
MAESTRO 32, and M CB Configuration. Alternatively, you can gotoc: \ Progr am
Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ Unthi and run MCBCON32. EXE. The MCB
Configuration program will locate all of the (powered-on) ORTEC MCBs attached to the
local PC and to (powered-on) network PCs, display the list of instruments found, allow you
to enter customized instrument numbers and descriptions, and optionally write this
configuration to those other network PCs, as described in detail in the software installation
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chapter of the MCB Properties Manual. If thisisthe first time you have installed ORTEC
software on your system, be sure to refer to the MCB Properties Manual for information on
initial system configuration and customization.

MAESTRO-32 isnow ready to use, and its MCB pick list can betailored to a specific list of
Instruments (see Section 4.4.5).

2.1. If You Have Windows XP Service Pack 2 and Wish to Share
Your Local ORTEC MCBs Across a Network

NOTE If you do not have instruments connected directly to your PC or do not wish to share
your instruments, this section does not apply to you.

If you have installed Windows XP Service Pack 2 and have fully enabled the Windows Firewall,
as recommended by Microsoft, the default firewall settings will prevent other computers from
accessing the CONNECTIONS-32 M CBs connected directly to your PC. To share your locally
connected ORTEC instruments across a network, you must enable File and Printer Sharing on
the Windows Firewall Exceptionslist. To do this:

1. From the Windows Control Panel,

access the W|nd0WS F”.elva“ entl’y Fil=  Edit “iew Favortes Toolz Advanced Help
Depending on the appearance of your Sl ol S e
Control Panel, there are two ways to BRI Netvok Connectans
. . ! . LAN or High-5peed Internet
do this. Either open the Windows Network Tasks B
Firewall item (if displayed); or open 5] Creste anew connestion ] el e et
the Networ k Connections item then 2] g:t.;gg: Windows Fireﬁll T Broadeom 440 107100 Inteara...
choose Change Windows Firewall
Settings, asillustrated in Fig. 2. This Fig. 2. Changethe Firewall Settings.

will open the Windows Firewall dialog.
2. Go to the Exceptions tab, then click to mark the File and Printer Sharing checkbox (Fig. 3).
NOTE Thisaffectsonly the ability of other users on your network to access your MCBs.
You are not required to turn on File and Printer Sharing in order to access

networked MCBs (as long as those PCs are configured to grant remote access).

3. To learn more about exceptions to the Windows Firewall, click on the What are the risks of
allowing exceptions link at the bottom of the dialog.

4. Click on OK to closethedialog. No restart is required.
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% Windows Firewall

General Exceptions I Advanced I

Windowsz Firewall iz blocking incoming netwark. connections, except for the
programz and zervices selected below. Adding exceptionz allows zome programs
to work, better but might increase pour zecunty gk,

Programz and Services:

M arne |
File and Printer Sharing

[ Remate Assistance

[ Remate Deskiop

[ UPrP Framewark,

Add Progranm... Add Part.. Edit... [NE[ERE

v Display a notification when Windows Firewall blocks a program

What are the risks of allowing exceptions?

(1] 4 I Cancel

Fig. 3. Turnon Fileand Printer Sharing.

2.2. Enabling Additional ORTEC Device Drivers

Y ou can enable other device driverslater with the Windows Add/Remove Programs utility on
the Control Panel. Select Connections 32 from the program list, choose Add/Remove, then
elect to M odify the software setup. Thiswill reopen the Instrument Setup dialog so you can
mark or unmark the driver checkboxes as needed, close the dialog, then re-run the MCB

Configuration program as described in Step 8 on page 6.



3. DISPLAY FEATURES

This chapter tells how to start MAESTRO, explainsits display features, discusses the role of the
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.

3.1. Startup

To start MAESTRO, click on Start on the Windows Taskbar, then on Programs,

MAESTRO 32, and MAESTRO for Windows (see Fig. 4). You can also start MAESTRO by
clicking on Start, Run..., and entering a command line in the Run dialog, with or without
arguments, as described in Section A.1.

AllPrograms B | B MAESTRO 32 +.* MAESTRO For Windows

ﬁg MCE Configurakion
,E Muclide Library Editor

:., start ttt WinPloks

Fig. 4. Starting MAESTRO.

3.2. Screen Features
Figure 5 shows MAESTRO'’s principal screen features:

1. Titlebar, showing the program name and the source of the currently active spectrum
window. Thereis also atitle bar on each of the spectrum windows showing the source of the
data: either the Detector name or the word “Buffer” with the spectrum name. On the far right
are the standard Windows 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 4.

3. Toolbar, beneath the Menu Bar, containing icons for recalling spectra, saving them to disk,
starting and stopping data acquisition, and adjusting the vertical and horizontal scale of the
active spectrum window.

4. Detector List, onthe Toolbar, displaying the currently selected Detector (or the buffer).
Clicking on thisfield opens alist of al Detectors currently on the PC's MAESTRO Detector
pick list, from which you can open Detector and/or buffer windows. When you select the
buffer or a Detector from the list, a new spectrum window opens, to alimit of eight. If you
selected a Detector, the spectrumin its memory (if any) is displayed.
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+-* Maestro - Global Service_ MCB 1 Input 2 oillﬁ. -4500 BUS ] H=] E3
File Acquire Calculate  Services BOl Display  wWindow P b arking 8
||| @| || || ey 2| 2[@|1] [eorr o & Jice T w1 ]

" Mcb - Global Service, MCB 1 Input 1 riuse il dralss—
Start;  2:51:52 PM
2418/03

Real 6,989 58
Live: B.B03.26
Dead: 4

— Prezet Limitz—
Real: 10,000

Live:
Peal:

Inta:
“iyMchb - Global Service_ MCB 1 Input 2 [ P41570A -4500%¥ BUS ) Unct: A
Mda:

Ll ROl £|
Ll Peak él
ll Libram il

S 0ORTEC
1:42:13 PM
Tue 11/28/2006

Marker:  BO7 101.81 kev

0 Cnts

A

Calib.Lib: 1408 Bytes; 3 Muclides /13 Allac; 14 Peaks / 20 Alloc. | 11 ).
T

Fig. 5. Main MAESTRO Screen Features.

5.

10

Spectrum Area, which displays multiple spectrum windows — up to eight Detector
windows and eight buffer windows simultaneously. When you attempt to open a ninth
spectrum or buffer window, MAESTRO will ask if you wish to close the oldest window of

that type. Alternatively, you can turn off the Multiple Windows feature and run in the
original one-window-at-a-time mode.

Spectrum windows can be moved, sized, minimized, maximized, and closed with the mouse,
aswell astiled horizontally or vertically from the Window menu. When more than one
window is open, only oneis active — available for data manipulation and analysis— at a
time. The title bar on the active window will normally be a brighter color than those on the
Inactive windows (the color scheme will depend on the desktop colors you have selected in
Windows Control Panel). Detector windows or buffer windows containing a spectrum from
an MCB will list the Detector name on the title bar. If you have opened a spectrum file into a
buffer window, thetitle bar will display the filename. To switch windows, click on the
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10.

11.

window that you wish to activate, use the Window menu (see Section 4.7), or cycle between
windows by pressing <Ctrl + Tab>.

Each spectrum window contains an Expanded Spectrum View and a Full Spectrum View
(seeitems 6 and 7 below).

The Expanded Spectrum View shows all or part of the full histogram; this allows you to
zoom in on a particular part of the spectrum and see it in more detail. Y ou can change the
expanded view vertical and horizontal scaling, and perform a number of analytical
operations such as peak information, marking ROIs, or calibrating the spectrum. This
window contains avertical line called a marker that highlights a particular position in the
spectrum. Information about that position is displayed on the Marker Information Line (see
item 10 below).

The Full Spectrum View showsthe
full histogram from thefile or the
Detector memory. The vertical scaleis
aways logarithmic, and the window can
be moved and sized (see Section 3.5.4).
The Full Spectrum View contains a
rectangu|ar window that marks the Flg 6: Cont(_ents of Expanded Spectr um View are
portion of spectrum now dISpIayed in Highlighted in Full Spectrum View.

the Expanded Spectrum View (see Fig. 6).

To quickly move to different part of the

spectrum, just click on that areain the Full Spectrum View and the expanded display updates
immediately at the new position.

ROI Status Area, on the right side of the menu bar, indicates whether the ROl marking
mode is currently Mark or UnMark. This operates in conjunction with the ROl menu
commands and arrow keys (see Section 4.5).

Status Sidebar, on the right side of the screen, provides information on the current Detector
presets and counting times, the time and date, and a set of buttons for moving easily between
peaks, ROIs, and library entries (see Section 3.6).

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

Supplementary Information Line, below the Marker Information Line, used to show
library contents, the results of certain calculations, warning messages, or instructions.

11



MAESTRO-32° v6 (A65-B32)

3.3. Spectrum Displays

The Full and Expanded Spectrum Views 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 View shows the
entire data memory of the Detector as defined in the configuration. In addition, it has a marker
box showing which portion of the spectrum is displayed in the Expanded Spectrum View.

The Expanded Spectrum View contains a reverse-color marker line at the horizontal position of
the pixel representing the marker channel. This marker can be moved with the mouse pointer, as
described in Section 3.5.1, and with the <~>/<-> and <PgUp>/<PgDn> keys.

Note that in both spectrum windows the actual spectrum is scaled to fit in itswindow as it
appears on the display. Also, since both windows can be arbitrarily resized (afeature of
Windows), it follows that the scaling is not always by powers of two, nor even integral
multiples. Therefore, MAESTRO uses algorithmsto scale the window properly and maintain the
correct peak shapes regardless of the actual size of the window. The vertical scale in the Full
Spectrum View is always logarithmic. In the Expanded Spectrum View, use the menus, right-
mouse-button menu, accelerator keys, and Toolbar to choose between logarithmic and linear
scales, change both axis 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
using the Zoom In and Zoom Out features.? Zooming in and out can be performed using the
Toolbar buttons, the Display menu commands, or the rubber rectangle (see Section 3.5.3). The
rubber rectangle allows the spectrum to be expanded to any horizontal or vertical scale. The
baseline or “zero level” at the bottom of the display can also be offset with thistool, allowing
the greatest possible flexibility in showing the spectrum in any detail.

The Toolbar and Display menu zoom commands offer a quick way to change the display. These
change both the horizontal and vertical scales at the same time. Zoom I n decreases the
horizontal width by about 6% of full width (ADC conversion gain) and halves the vertical scale.
The Zoom In button and menu item zoom to a minimum horizontal scale of 6% of the ADC
conversion gain. 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 changed. K eypad<+> and K eypad<->, respectively, duplicate
the Zoom In and Zoom Out Toolbar buttons and Display menu commands. The <F5>/<F6>

*These replace the Narrower /Wider and Shorter/Taller commandsin older versions of MAESTRO.

12
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and <! >/<1> keys change the vertical scale by afactor of two without changing the horizontal
scale. The <F7>/<F8> and keyboard <->/<+> keys change the horizontal scale by afactor of
two without changing the vertical scale.

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

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

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

3.4. 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. Thisis the equivalent of selecting
File/Recall from the menu.

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

File/Save or 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 last save).

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

13
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| Stop Acquisition stops data collection. This duplicates Acquire/Stop and <Alt + 2>,

@ Clear Spectrum clears the detector or file spectrum from the window. This duplicates
Acquire/Clear and <Alt + 3>.

ﬂ Mark ROI automatically marks an ROI in the spectrum at the marker position, according
to the criteriain Section 4.5.4. This duplicates ROI/Mark Peak and <Insert>,

f‘{‘| Clear ROI removes the ROI mark from the channels of the peak currently selected with
the marker. This duplicates ROI/Clear and <Delete>.

The next section of the Toolbar (Fig. 7) contains the buttons that control the |Los & |
spectrum’s vertical scale. These commands are also on the Display menu. In - i 7. vertical
addition, vertical scale can be adjusted by zooming in with the mouse (see Scaling Section of
Fig. 13). Toolbar.

ﬂ 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 duplicate is K eypad</>.

ﬂ Vertical Auto Scale turns on the autoscale mode, a linear scale that automatically adjusts
until the largest peak shown is at its maximum height without overflowing the display. Its
keyboard duplicate is Keypad<*>.

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

The horizontal scaling section (Fig. 8) follows next. It includes a '@|/9|$Iﬁ

field that shows the current window width in channels, and the _ : :
Zoom In, Zoom Out, Center, and Baseline Zoom buttons. These g'e%ti%n"'mf’%glngi Scaling
commands are also on the Display menu. In addition, horizontal '

scale can be adjusted by zooming in with the mouse (see Fig. 13).

ﬂ Zoom | n decreases the horizontal full scale of the Expanded Spectrum View according to
the discussion in Section 3.3, so the peaks appear “magnified.” This duplicates
Display/Zoom In and Keypad<+>.

14
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ﬂ Zoom Out increases the horizontal full scale of the Expanded Spectrum View according

Rl

_ﬂ| Baseline Zoom keeps the baseline of the spectrum set to zero counts.

to the discussion in Section 3.3, so the peaks appear reduced in size. This duplicates
Display/Zoom Out and Keypad<->.

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

The right-most part of the Toolbar is adrop-down list of the available Detectors (Fig. 9). To
select a Detector or the buffer, click in the field or on the down-arrow beside it to open the list,

then click on the desired entry. The sidebar will register your selection.

Finally, note that as you pause the mouse pointer over the center of a Toolbar button, a pop-up

tool tip box opens, describing the button’s function (Fig. 10).

[106 DART Portable unit2 = |

Buffer
01 REKE MCE 1
02 RKE 919E Input 1
03 RKE 919E Input 2
05 SIMGLEY DSPEC
106 DART Portable gt 2
109 82« 02MCALLISTER_DOR

Fig. 9. Drop-Down
Detector List.

3.5. Using the Mouse

|étn:||:| acquizition|

Fig. 10. Tool Tip.

The mouse can be used to access the menus, Toolbar, and sidebars; adjust spectrum scaling;
mark and unmark peaks and ROI's; 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.

15
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3.5.1. Moving the Marker with the Mouse

To position the marker with the mouse, move the pointer to the desired channel in the Expanded
Spectrum View and click the left mouse button once. This will move the marker to the mouse
position. Thisis generally a much easier way to move the marker around in the spectrum than
using the arrow keys, athough you might prefer to use the keys for specific motions (such as

moving the marker 1 channel at atime).

3.5.2. The Right-Mouse-Button Menu

Figure 11 shows the right-mouse-button menu. To open it, position the
mouse pointer in the spectrum display, click the right mouse button, then
use the left mouse button to select from itslist of commands. Not al of the
commands are available at all times, depending on the spectrum displayed
and whether the rubber rectangle is active. Except for Undo Zoom In, all
of these func-tions are on the Toolbar and/or the Menu Bar (Peak I nfo
and Sum are only on the Menu Bar, under Calculate). See Section 4.8 for
more information on the commands.

3.5.3. Using the “Rubber Rectangle”

The rubber rectangleis 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. 11 for many functions. To draw arubber rectangle:

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

2. Drag the mouse diagonally across the area of interest. Asyou do this,
the mouse will be drawing areverse-color rectangle bisected by the
marker line. Note that when drawing a rubber rectangle, the marker
line combines with a horizontal line inside the rectangle to form
crosshairs (Fig. 12). They make it 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
apeak for which you want detailed information.

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

16
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4. Click the right mouse button to open its menu, and select one of the available commands.
Once an areais selected, the commands can also be issued from the Toolbar, Menu Bar,
Status Sidebar, or keyboard.

Asan example, Fig. 13 illustrates the process of marking aregion with arubber rectangle and
zooming in using the right-mouse-button menu.

I-Marker: 5343 = 131.24 KEV

Marker: 5343 = 131.24 KEV 5 Cnts

Fig. 13. Zooming In Using the Rubber Rectangle and Right-M ouse-
Button Menu.

17
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3.5.4. Sizing and Moving the Full Spectrum View

To change the horizontal and vertical size of the es ROl Display

Full Spectrum View, move the mouse pointer onto % [tes 4 | Ble|@|[ s

the side edge, bottom edge, or corner of the window
until the pointer changes to a double-sided arrow
(see Fig. 14). Click and hold the left mouse button,
drag the edge of the window until it is the size you
want, then release the mouse button.

To move the Full Spectrum View to adifferent part
of the screen, move the mouse pointer onto the top
edge of the window until the pointer changesto
afour-sided arrow (see Fig. 14). Click and hold the
left mouse button, drag the window to its new
location, and rel ease the mouse button.

Fig. 14. Two-Sided Pointer for Sizing Full
Spectrum View, and Four-Sided Pointer for

Moving Window.

3.6. Buttons and Boxes

This section describes MAESTRO' s radio buttons, indexing buttons, & 2ve File Format
and checkboxes. To activate abutton or box, just click onit. | o s

™ Integer SPC Data

Radio buttons (Fig. 15) appear on many MAESTRO dialogs, and  Floating point SPC Data

allow only one of the choices to be selected.

Fig. 15. Radio Buttons.
Checkboxes (Fig. 16) are another common feature, allowing one or
more of the options to be selected at the same time.

The ROI, Peak, and Library indexing buttons on the Status Sidebar

are useful for rapidly locating ROIs or peaks, and for advancing between
entriesin the library. When the last item in either direction is reached,
the computer beeps and MAESTRO posts a*“no more” message on the Fig. 16. Checkboxes.
Supplementary Information Line. If alibrary file has not been loaded or

the Detector is not calibrated, the Library buttons are disabled and shown

ingray.

[ Frint to file
V¥ PFrint to dizplay

The indexing buttons are displayed in two different ways, depending on whether MAESTRO is
in Detector or buffer mode. Thisisshownin Fig. 17.

18
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In Detector mode, the buttons appear at the bottom of the Status Sidebar.

In buffer mode, the buttons are overlaid where the Presets and indexing i RO
buttons are displayed in Detector mode. 4. Peak g

| Librane gt
The ROI, Peak, and Library buttons function the same in both modes. In ——
buffer mode, the additional features are the ability to insert or delete an
ROI with the Ins and Del buttons, respectively (located between the ROI
indexing buttons); and to display the peak information for an ROI with the Al
| nfo button (located between the Peak indexing arrows).

.

The Library buttons are useful after a peak has been located to advance H Del | ﬂ
forward or backward through the library to the next closest library entry.
Each button press advances to the next library entry and moves the marker Peak
to the corresponding energy. el o | 2
Instead of using the Peak buttons to index from a previously identified
peak, position the marker anywhere in the spectrum and click on the fi| Libray g
Library buttons to locate the entries closest in energy to that point. If a —

warning beep sounds, it means that all library entries have been exhausted  Fig. 17. Indexing
in that direction, or that the spectrum is not calibrated. In any case, if an Buttons (Detector
appropriate peak is available at the location of the marker, data on the peak ~ M0d®: top; buffer
are displayed on the Marker Information Line at the bottom of the screen. mode, bottom).

The ROI and Peak indexing buttons are duplicated by <Shift+ «>/

<Shift+ »> and <Ctrl+ >/ <Ctrl+ ->, respectively. The Library buttons are duplicated by
<Alt+ «>/<Alt+ ->. The Del button function is duplicated by the <Delete> key and Clear ROI
on the menus and Toolbar. The I ns button has the same function as the <l nsert> key and Mark
ROI on the menus and Toolbar. The I nfo button duplicates the Calculate/Peak 1 nfo command,
Peak I nfo on the right-mouse-button menu, and double-clicking in the ROI.

3.7. Opening Files with Drag and Drop

Several types of files can be selected and loaded into MAESTRO using the Windows drag-and-
drop feature. Thefile types are: spectra (. SPC, . AN1, . CHN), library (. LI B), and region of
interest (. RO).

The drag-and-drop file is handled the same as aread (recall) operation for that type of file. For
spectra, this means a buffer window is opened, the file isloaded into it, and the spectrumis
displayed. Library files become the working library files. The ROIssavedinan . RO fileare
read and the regions set.
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To drag and drop, open MAESTRO and Windows Explorer, and display both together on the
screen. Locate afilein Explorer such as DEMO. CHN. Now 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 asif you had recalled it from within MAESTRO.

3.8. Associated Files

When MAESTRO isinstalled, 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 icon (¥¢) in the Explorer display. The
.JoBfiles (=) are aso registered, and open in Windows Notepad.

3.9. 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 copy cu

text from field to field with ease, as well as from program to program. Position E:p ’

the mouse pointer in the text field and click the right mouse button to open the Paste

menu shown in Fig. 18. Select a function from the menu with the left mouse Delete

button.

Select Al

Fig. 18. Right-
M ouse-Button
Menu for
Dialogs.
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This chapter describes the MAESTRO-32 menu commands and their associated dialogs. Asis
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 the <Alt> key for quick accessin the menu. (So, for example, the Compare...
dialog under File can be reached with the key sequence <Alt + F>, <Alt + C>.) The dlipsis(...)
following a menu selection indicates that adialog is displayed to complete the function. Finaly,
asmall 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 menu
bar, are:

Eile (page 23)
Settings...
Recall...
Save
Save As...
Export...
Import...
Print...
RQOI Report...
Compare...
Exit
About MAESTRO...

Acquire (page 38)
Start Alt+1
Stop Alt+2
Clear Alt+3
Copy to Buffer Alt+5
Download Spectra
View ZDT Corrected F3
MCB Properties...

Calculate (page 82)
Settings...
Calibration...
Peak Search
Peak Info
Input Count Rate
Sum
Smooth
Strip...

21
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Services

JOB Control...

Library file »
Select Peak
Select File

Sample Description...

Lock/Unlock Detector...

Edit Detector list...

ROI

Off

Mark
UnMark
Mark Peak
Clear

Clear All
Auto Clear
SaveFile...
Recdl File...

Display

Detector...
Detector/Buffer
Logarithmic
Automatic
Baseline Zoom
Zoomln
Zoom QOut
Center
Full View
| sotope Markers
Preferences »
Points
Fill ROI
Fill All

Spectrum Colors...
Peak Info Font/Color...

Window

22

Cascade

Tile Horizontally
TileVertically
Arrange lcons
Auto Arrange
Multiple Windows

F2 or Alt+O
F2 or Alt+M
F2 or Alt+U
Insert
Delete

Ctrl+<Fn>

F4 or Alt+6
Keypad( /)
Keypad(* )

Keypad( +)
Keypad( -)
Keypad( 5)

[List of open Detector and buffer windows]

(page 90)

(page 95)

(page 98)

(page 103)
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Right-M ouse-Button Menu
Start
Stop
Clear
Copy to Buffer
Zoom In
Zoom Out
Undo Zoom In
Mark ROI
Clear ROI
Peak Info
Input Count Rate
Sum
MCB Properties

4.1. File

The Filemenuisshownin Fig. 19.

4.1.1. Settings...

The File Settings dialog allows you to specify how the spectrum data
are saved, exported, and imported; and to set the directoriesfor file
types used by MAESTRO.

41.1.1. General

The entries on this tab (Fig. 20) control the default spectrum file
format and sample description to be saved with the spectrum. You
can also activate the ask-on-save feature for the sample description
so it can be modified before the spectrum is saved.

(page 104)

| Eile

Settings. .

Becall..
Save

Save bz
Export...
Irport...
Frint_..

ROl Repart...
LCompare. .

E xit
About MAESTRO...

Fig. 19. FileMenu.

When you finish setting the parametersin this dialog and click on OK, these settings will be

used until changed.

Thefiletypes are integer . CHN, integer. SPC floating-point . SPC, and ASCII . SPE. The. CHNfile
format isthe format used by al versions of MAESTRO. It isthe simplest format and, therefore,
the easiest to read with other programs. It does not contain the analysis parameter data, the
complete calibration, or other data needed for the nuclide analysis. The format is described in the
ORTEC Software File Sructure Manual for DOS and Windows® Systems (Part No. 753800,

hereinafter called the File Structure Manual).
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Thetwo . SPC formats, integer and
floating-point, are identical except for
the format of the spectrum data. The
integer . SPC format should be used
unlessthefiles are to be used by earlier
versions of ORTEC programs. The

. SPC files written by MAESTRO con-
tain the energy calibration data and
the hardware parameters. The integer
format stores the spectrum as 4-byte
integers and the floating-point format
uses the 4-byte exponential format
used in the hardware math coprocessor
(e.g., 80387) and most languages for
the PC. The analysis and calibration

formats are defined in the File Sructure

Manual.

File Settings EE

General | E:-cpu:urtl Impork I Direu:tu:uriexl

Save File Format
" Integer .Chn

" Integer Spe Data

& Floating-point Spe Dats
 ASCH .Spe Data

Azl On Save Optionz
[~ Sample Description: |Calibration source 1714

(] 4 I Cancel

Fig. 20. General Tab.

Sample Description allows you to designate the default sample description to be saved with the
spectrum (128-character maximum for . SPCfiles; 63 charactersfor . CHNfiles). If you also mark
the corresponding Ask on Save checkbox, this description will be presented for acceptance or
modification when the spectrum is saved. Thisis atime-saver that lets you enter the common
descriptors for a group of samples ahead of time then add the unique descriptors on a

sample-by-sample basis after acquisition.

4.1.1.2. Export

Click on the Export tab to display the screen shown in Fig. 21. The program, arguments, and
file directory to be used when the Export function is selected are specified here.
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Choose any program? that can accept File Settings HE
the SpeCtrum fl I ename as an argument General Export l Irnpart ] Direu:tu:uriex]

on the command line. Use the

Browse... button to automatically Export Program: [CUAEAVSPEDACKACe_spe exe Browse..
select the compl ete proper path for the
program.

Arguments: |$[FuIIF'ath] $[ShortB ase). asc

ttt

Initial Drirectary: |$[EurDir]

Arguments

The Arguments to the program
can be specified as directly entered
character strings or you can select
from thelist of “macros’ shown in
Fig. 22. Thelist is displayed by B[ e
clicking on the arrow button Fig. 21. Export Tab.

to the right of the Argumentsfield.

Entries (macros or direct) must be separated by spaces to be read as separate arguments.

Fun Dptiong
* Minimized " Marimized " Momal ‘Window

File Path Name

Thiswill insert the complete file pathname (e.g., c: \ user\ spect rum t est . chn) into the dialog
box. The filename is the name selected in the filename entry dialog.

File Base Name

Thiswill insert the file path name without the extension (e.g., File Path Mame
c:\user\spectrumtest) into the dialog box. The filename isthe File Base Name
name selected in the filename entry dialog. The extension can be Shart Name
entered manually after the macro (e.g., $( Ful | Base) . CHN) into the Sl Bese
dialog box. Note that the “ dot” ( . ) must also be entered. Related _ e Eutension
filenames can also be made by adding characters before the “dot” Fig. 22. Export

(e.g., $(Ful | Base) A. CHN). Argument Macros.

Short Name

Thiswill insert the filename (e.g., t est . CHN) into the dialog box. The filename is the name
selected in the filename entry dialog. File names can be constructed as $(fil e
base). $(fil e extension).

3Any executable program that can be executed from the Windows Run command can be selected, including DOS
batch commands.
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Short Base

Thiswill insert the base filename (e.g., t est ) into the dialog box. The file base name is the name
selected in the filename entry dialog.

File Extension

Thiswill insert the file extension (e.g., CHN) into the dialog box. The file extension is the name
selected in the filename entry dialog. Note that the “ dot” is not included. Any manually inserted
input of the macro form ($( xxx) ) will be included in the argument list without changes.

Initial Directory

Theinitial directory for the program to use can be specified as directly File Directary
entered character strings or the user can select from the list of macrosin Program Directary
Fig. 23. Thelist isdisplayed by clicking on the arrow button to the right MAESTRO Directorny
of the I nitial Directory field. Curent Dirsctory

Fig. 23. Thelnitial
File Directory Character Macros.

Thisisthe directory selected in the filename selection dialog when the
export fileis selected (e.g., c: \ user\ spect rum).

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

MAESTRO Directory

Thisisthe directory where the MAESTRO program is stored. By default, thisisc: \ Progr am
Fi | es\ MAESTRO.

Current Directory
Thisisthe current default directory for Windows.

Run Options

These three radio buttons (Minimized, M aximized, and Nor mal 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 inputs, Normal Window should be selected.
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4.1.1.3. Import

Click on the Import tab to display the
dialog shown in Fig. 24. The program
to be executed and the default file
extension when the Import function is
selected can then be specified. Y ou

can select any program that can accept
the spectrum filename on the command
line. Use the Browse... button to auto-
matically 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

File Settings HE
General] Export  Import lDirectDriex]
Irpart Pragram: |E:\I.-'l'-.E.-'-‘-.HSF'ED.-'l'-.I:'xSpe_ace.e:-:e Browsze. ..
Arguments: |$[FuIIF'ath] $[ShortB aze).chn ﬂ
InMaIDhectDw:|$[EurDh] __!_J
Default ﬁ;r_____
Fun Dptiong
i Minimized " b awimized " Marmal Window

Cancel |

Fig. 24. Import Tab.

of macros shown in Fig. 25. Thelist is displayed by clicking on the arrow button to the right of
the Argumentsfield. The entries (macros or direct) must be separated by spaces to be read as

separate arguments.

File Path Name

Thiswill insert the complete file path name (e.g., c: \ user\ spect rum
\t est . t xt) into the dialog box. The filename is the name selected

in the filename entry dialog.

File Base Name

Thiswill insert the file path name without the extension (e.g.,

File Path Mame
File Base Mame
Short M amme
Short Baze

File Extenzion

Fig. 25. Import
Arguments.

c:\user\spectrumtest) into the dialog box. The filenameisthe

name selected in the file name entry dialog. The extension can be entered manually after the
macro (e.g., $( Ful | Base) . CHN) into the dialog box. Note that the “ dot” (. ) must also be
entered. Related filenames can aso be made by adding characters before the “dot” (e.g.,

$( Ful | Base) A. CHN).

Short Name

Thiswill insert the filename (e.g., t est . TXT) into the dialog box. The filename is the name
selected in the filename entry dialog. File names can be constructed as $(fil e

base). $(fil e extension).
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Short Base

Thiswill insert the base filename (e.g., t est ) into the dialog box. The file base name is the name
selected in the filename entry dialog.

File Extension

Thiswill insert the file extension (e.g., TXT) into the dialog box. The file extension is the name
selected in the filename entry dialog. Note that the “ dot” is not included. Any manually entered
input of the macro form ($( xxx) ) will be included in the argument list without changes.

Initial Directory
Specify theinitia directory for the program to use either with directly

File Director
entered character strings or by selecting from the list of macros shown in Program Di;ctw
Fig. 26. Thelist isdisplayed by clicking on the arrow button to the right MAESTRO Directorny
of the I nitial Directory field. Curent Dirsctory

Fig. 26. Import
M acr os.

File Directory

Thisisthe directory selected in the filename selection dialog when the
import fileis selected (e.g., c: \ user\ spect rum).

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

MAESTRO Directory

Thisisthe directory where the MAESTRO program is stored. Usually thisisc: \ Progr am
Fi | es\ MAESTRO.

Current Directory
Thisisthe current default directory for Windows.

Default

The default extension entered here is used as the extension for the filename in the filename entry
dialog. For example, if you enter TXT, the name list in the entry dialog will be *. TXT.
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Run Options

These three radio buttons (Minimized, M aximized, and Nor mal 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 inputs, Normal Window should be selected.

4.1.1.4. Directories

Use thistab (Fig. 27) to select the default file directories for libraries, calibrations, . JOB files,
and other GammaVision file types.

To change the path (L ocation) of a particular File Type, click on the desired file type to
highlight it, then click on M odify.... Thiswill open a standard file-recall dialog. Choose a
new path and click on Open. When all path changes have been completed, click on OK to use
them or Cancel to retain the previous settings.

File Settings [ 7]

File Types Location

Start Up C:AUSERS
Contest Files CAUSERM st
Spectra CAUSERY
Rl Files CAUSERY
Libraries CAUSERY
Job Filez CAUSERY
Reparts C:HAUSERS

h odify...
Ok | Cancel

Fig. 27. Directories Tab.

4.1.2. Recall...

This function reads an ORTEC . CHN or . SPC spectrum file into a new buffer window. It opens a
standard Windows file-open dialog (Fig. 28), allowing you to select the file to be recalled.

Note the Show Description checkbox on the lower left of the Recall Spectrum File dialog. Use
this to display the sample description, format, and spectrum size of each file without having to
openit.
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If the maximum eight buffer windows
are currently open, MAESTRO will ask
If you wish to close the oldest buffer.
Answering No will cancel the recall
operation and the oldest buffer will
remain onscreen. Answering Y es will
close the oldest buffer and open a new
buffer containing the recalled file. If the
oldest buffer contains data that have not
been saved, awarning dialog will first
ask if the data should be saved. Click on
Y esto save and No to close without
saving.

When the spectrum is successfully
recalled, MAESTRO loads its
descriptors (e.g., start time, live time,

Recall Spectrum File EE3
Lookjn: |23 User - =S
File name:  |3H4275.Chin Open |
Filez of twpe: |Integer CHH ﬂ Cancel
v Shaw Description: CHM Farmat 8192 Channels

MBS SRM 4275-24 SM:1141 MIED CLE SOURCE

Fig. 28. Recall Spectrum Dialog.

real time, Detector and sample description) and displays the filename on the Title Bar. If the
spectrum file has calibration information, it is used to set the calibration for this buffer.

4.1.3. Save and Save As...

These functions save the current
spectrum to disk. The Save Spectrum
Filedialog (Fig. 29) opens when Save
As... is selected, when Save is selected
for a spectrum that has no previous
filename associated with it, or after any
operation is performed that can alter the
spectrum.

Enter any valid filename (consisting of
an optional drive and directory, a

filename, and an optional extension) in
the File namefield and click on Save.

Save Spectrum File
Save i | 5 Usger ﬂ 55 E i
|1 Cwt
Fly BH4275.Chn
Fly BchSd324.Chn
File narne: | Save |
Save at type: |Integer CHM ﬂ Cancel

Fig. 29. Save Spectrum File 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 cancel the
operation. Clicking on OK will completely overwrite the existing file.

After the disk file has been written, its filename will be displayed on the Title Bar.
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The format is specified on the General tab under File/Settings... (Section 4.1.1.1), so thefile
extension should be |eft at the default setting to avoid operator confusion. Thisis especially true
If the spectra are to be used in non-ORTEC programs.

The. cHNfile format stores the following information along with the spectrum: live time, real
time, acquisition start time, Detector and sample descriptions, and calibration (if any). Thefile
structure of all thefilesis givenin the File Structure Manual.

Much more information can be saved in the . SPC format, which is used primarily in
GammaVision. MAESTRO does not have the ability to generate all of thisinformation, so
certain parts are not filled. However, MAESTRO does have the ahility to generate ROI records
and alist of hardware parameters.

4.1.4. Export...

The Export... function is used to write Export Spectrum File
spectrain formats other than the usual Lookin: |23 User ~] ==
formats, or to perform other functions Crow

such as plotting or printing the spectrum [y 8H4275.Chn

directly. The export program is specified g Sr e

on the Export tab under File/Settings..., [ LsFID32: Chin

asdiscussed in Section 4.1.1.2. The

program can be one of the programs

supplied or can be user-supplied. When Fie name: | Dpen_|
EXpOft... iS SEIGCted, the EXport SpeC‘ Files of type: |Integer CHM ﬂ Cancel

trum File dialog (Fig. 30) opens. Choose
the filename of the spectrum to be
exported and click on Open.

v Show Description: << nknown: > Format Channelz

The currently displayed spectrum must Fig. 30. The Export Spectrum File Dialog.

be saved to disk before it can be exported.

If the currently displayed spectrum has already been stored to disk, that filename is the default.
Any file can be selected. Thefile isthen read and the output file is written by the program.

The Export... function is not available for a second file until the first file has been exported and
the export program has 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. When Export... has been selected,
the WINPLOTS program will be executed. If the - P switch is specified on the command line
(see Sections 4.1.1.2 and 7.1.3), the program will plot the spectrum and exit automatically.
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4.1.5. Import...

The Import function is used to read
spectrum files that are not in one of the
usual formats (i.e., . CHNor . SPC). The
import program is specified on the Import
tab under File/Settings..., asdiscussed in
Section 4.1.1.3. The program can be one
of the programs supplied or can be user-
supplied. When selected, the Import File
dialog (see Fig. 31) opens so that you can
select the filename. Thefileisthen read

Import File

Look i | 3 User

- ﬂ ei 8

| Cat

=] Lib0.Tat
=] Lib1.Tat
=] Lib2 Tat
=] Libd. Tut

File name: |

Files of type: [Tt Files

and a spectrum file is written to the
specified directory. MAESTRO attempts
to read thisfile (in. CHN or . SPC format)
and displays the spectrum in the buffer.

Fig. 31. Thelmport File Dialog.

If the import program does not produce afile that MAESTRO can read, the buffer is not

changed.

4.1.6. Print...

The Print... function does one of the following:

e |f the marker isin an ROI, the data contents of the ROI channels are printed.
e |f the marker is not in an ROI, the contents of channelsin the expanded view are printed.

Usethe Print dialog (Fig. 32) to print the
output or save it inadisk file (click on Print
to fileto 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.

The data are formatted at seven channels per
line with the channel number on the | eft.
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Print

Frirter

Marne: |HF' Lazerlet 4

Status: Feady

Type: HF Lazerlet 4
Where:  WWSrad_printerihpd
Cormmert:

[ Print ta file

ak Cancel

ﬂ Cancel

Fig. 32. Print Spectrum.
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4.1.7. ROl Report...

The ROI Report... function creates areport describing acquisition conditions and contents of all
ROIs, and sends the complete report to the printer (the default choice) and/or to adisk file (Print
tofile). In addition, you can select Print to display to show on-screen asimilar report only for
the ROl s currently displayed in the Expanded Spectrum View.

The ROI Report dialog, shown in ROI Report
Fig. 33, opensfirst. It allows you to select Printer

afile, preview it on-screen or send the Name:  [HP Laserdet 4 =] Propetiss
report to the printer (via Windows), and Status:  Rieady

select one of two output formats, Type:  HPLaserlet 4

Where:  “WSrad_printershpd

Caomment:

Par agraph or Column.

[ Print to digplay

Both report formats supply the same Format
information. If the spectrum is not Paragraph & € Column ok | Cancal
calibrated, the following are reported
for each ROI: Fig. 33. ROI Report Dialog.
1. ROI number and Detector number.
2. Start channel of the ROI.
3. Stop channel of the ROI.
4. Gross area of the peak.
5. Net areaof the peak, as calculated in Calculate/Peak I nfo.
6. Error in net area, as calculated in Calculate/Peak Info.
7. Centroid channel of peak, as calculated in Calculate/Peak | nfo.
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 amatch isfound 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.
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4.1.7.1. PrintingtoaPrinter and/or File

To print an ROl Report, leave both the
Print to file and Print to display boxes Look |3 User R el e N

unmarked. Click on either the Paragraph lﬁlacxt o

or Column radio button to select an output 18pgil

format. Make sure the correct printer is iy

listed in the Printer Name field; to select

another printer, click on the Name field and

choose from the droplist. Click on OK. o | -
To write an ROl Report to an ASCI| file, Flesofyee: [P Fies =l e |

follow the same steps but click on the Print
to file box to mark it. Then click on OK.

Fig. 34. Report Filename Selection.

Thiswill open the Report File dialog (see Fig. 34). Enter the desired File name: and click on
Open. Thisfile can then be viewed and printed from ASCII-text handlers such as Windows

Notepad.

Examples of the Par agraph- and Column-style reports are shown in Figs. 36 and 35,

respectively.

Det ect or #65537 ACQ 07-Jun-91 at 0:37:33 RT = 4219.8
No detector description was entered
M xed ganmma Marinelli on endcap of P40268A

LT = 3600.0

RO # 1 RANGE: 332 = 57.12keV to 360 = 61.64keV
AREA : Gross = 224820 Net = 123784 + - 714
CENTRO D: 346.17 = 59. 40keV
SHAPE: FWHM = 0. 93 FW2M = 1. 45
No close library match.
RO # 2 RANGE: 509 = 85.70keV to 537 = 90.22keV

AREA : Gross = 449680 Net = 334221 +/- 881
CENTRO D: 522.55 = 87.89%eV

SHAPE: FWHM = 0. 93 FW2M = 1. 44

No close library match.

Fig. 35. Paragraph-Style ROl Report.
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Det ect or #65537 ACQ 07-Jun-91 at 0:37:33 RT = 4219.8 LT = 3600.0
No detector description was entered
M xed gamma Marinelli on endcap of P40268A

RO#  RANGE (ke\/) GROSS NET +/- CENTROD FWHM FW2M LI BRARY (keV) Bqg + -
1 57.12 . 224820 123784 714  59.40 0.93 1.45 No close |ibrary match.
2 85.70 90. 22 449680 334221 881  87.89 0.93 1.44 No close |ibrary match.
3 119.62 124.14 310370 223053 746 121.91 0.95 1.51 No close |ibrary match.
4 133.99 138.52 101242 29253 552 136.33 0.97 1.55 No close |ibrary match.
5 163.39 167.91 251299 176085 681 165.70 1.00 1.56 No close |ibrary match.
6 252.54 257.39 62742 7728 486 254.90 1.02 1.65 No close |ibrary match.
7 276.44 281.29 67265 21006 462 278.98 1.09 1.65 No close |ibrary match.
8 388.85 394.02 217548 177819 597 391.48 1.20 1.86 No close |ibrary match.
9 658.57 667.62 646572 590536 1032 661.39 1.39 2.15 No close library match.

Fig. 36. Column-Style ROl Report.

4.1.7.2. Print todisplay

Figures 37 and 38 show the ROl Report displayed on-screen in Column and Par agraph style.
Remember that this report includes only the ROIs currently displayed in the Expanded Spectrum
View.

) X

Detector #12592 ACQ 07-Jun-1991 at 10:37:33 RT = 4219.8 LT = 3e00.0
122

Hized gamma marinelli on endcap of P402638

ROT# RANGE( Le=V) GROSS HET +-— CENTROID FWHH FH(l/E)H LIBRARY { LeW¥)
1 729.00 737.00 228412 45536 370 733.00 21.07 0.79 Ho close librarvy ma
2 Bl18.00 826.00 48527 5571 164 g822.00 6.13 2.38 Ho close library ma
3 1000.00 10085.00 150674 32715 326 1004.00 Z20.35 1.51 HNHo close librarvy ma
4 1553.00 1561 .00 22308 1290 108 1557.00 1.1% 2.69 Ho close library ma
5 1701.00 1709.00 31471 3017 131 1705.00 4 .48 2.56 HNHo close librarv ma
& 2398.00 2406.00 158807 22421 301 2402.00 18.57 1.99 Ho close library ma
7 4070.00 4073.00 465112 50710 507 4074.00 30.20 0.13 Ho close librarv ma

l | 2

Fig. 37. Column-Style ROl Report On-Screen.
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Detector #12592 ACQ 07-Jun-1331 2t 1003733 AT =4219.8 LT = 3600.0
122

l'l_.

Mined gamma marinelli on endcap of P40268

RO 1T  RAMGE: 729 = 729.00keV to 737 = 737.00keV
AREA: Grozz = 228412 Net=48R36 +/- 370
CENTROID: 733.00
SHAPE: Pa/HM = 21.07  Pw/(1/5M =079
Ma close library match,

ROI# 2 RAMGE: 818 = 818.00keY to 826 = 826.00keV
AREA: Grozz = 48027 Net=8571 +/- 164
CENTROID: 822.00
SHAPE: Pa/HM =613 Pw1/5)M = 238
Mo close library match,

RON# 3 RAMGE: 1000 =1000.00keY to 1008 = 1008, 00keY
AREA : Grozz = 180678 Net=32715 +/- 326
CENTROID: 1004.00
SHAPE: Pw/HM = 2035 Pw/([1/5M =151
Mo cloge ibrary match,

-
ol H A DARKICC- 1ER2Y _ARRE2 N0~ b~ 1RCT — 1RCT Ok -4 7 J

Fig. 38. Paragraph-Style ROl Report On-Screen.

To close the report display window, click on its Close button (%), or click on the control icon
on the left of thetitle bar and select Close from the drop-down menu.

4.1.8. Compare...

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 spectrumfileis
selected, the Expanded Spectrum View shows both spectra, asillustrated in Fig. 39.

Note that the spectrain thisillustration are displayed in Fill All mode, in which all of the area
under the peaksisfilled with a color different from the background (see Display/Pr efer ences/
Fill All, Section 4.6.11.1).

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 both spectra can be simultaneously changed with <1>/<1>. Note that the Compare spectrum’s
ROIs (if any were saved with the file) are not marked in this mode.
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==* Maestro -- 003 RMK236.5 19-Jan-01 8.17.02 AM Spc

File Acquire Calculate  Services BOl Dizplay

(8| ||| 4| (o5 ][ws 4 B L[S [ oo

— Pulze Ht. &nalysiz—

Start: 10:37:33 Abd
B/7/91

Feal; 4.219.80
Linve: 3.600.00

Dead: 1469 %

ROl

3l o

Peal:

3] o | o]
E Library ﬂ

= ORTEC
21710 Ak
Mon  22-Jan-01

Marker: 1311 = 1.211.00 ke 2406 Chts
COMPARE - Shift-Lp or Shift-Diown changes offset, ESC cancels.

Fig. 39. Compare M ode Screen.

Figure 40 is a zoomed-in portion of Fig. 39. In thisillustration, the
starting spectrum is displayed in color (1), 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 isindicated by color (4). These colors— called
Foreground, Compare, ROI, and Composite, respectively — are
chosen on the Color Preferences dialog discussed in Section 4.6.11.2.

Press <Esc> to |leave Compare mode.

4.1.9. Exit

Thisexits 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.

(2)
(1) B3

Fig. 40. Spectrum
Colorsin Compare
Mode.
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4.1.10. About MAESTRO...

Figure 41 shows the About box for MAESTRO. It provides software version information that
will be useful should you need customer support.

About MAESTRO for Windows E3
MAESTRO far Windows Model AB5-B32
Wersion B.06

UMCEI Kemel Version B.03 Connections-32 Yerzion £.09

MAESTRO provides advanced Multi-Channel Analpzer capahilities
and supportz DSPEC®, ADCAME zeries and SPECTR UM
MASTER® hardware. DSPEC, ADCAM and SPECTRUM MASTER ¢
are trademark.s of Advanced Measurement Technaology, [nc. :

Thiz product is licenzed to:

Prefermed Customer
ORTEC

Copyright € 2004 Advanced Meazurement Techhology, Inc, All Rights Rezerved.

Fig. 41. About MAESTRO.

e mm— If you are connected to the Internet, click on the Visit ORTEC On-Line button
& @RTEC| o browse our website which, in addition to our product catal og, includes

: Y application notes, technical papers, information on training courses, and access
to our Global Service Center.

4.2. Acquire
The Acquire menu is shown in Fig. 42. Access to the various | Aequite
functions depends on whether the a Detector or buffer window is Start Alt+1
currently active. For example, if a buffer window is active, Clear sl Alt+2
is the only active Detector control and M CB Properties... is read- gf;; o Buffer i:::;
only. If aDetector window is active, M CB Properties... isinter- —
active. The Download Spectra and View ZDT Corrected com- Download Spectia
mands are available only for supported hardware (which is listed Wiew ZDT Corrected F3
in the discussion for each of these functions). MCE Propetties

. . Fig. 42. AcquireMenu.
NOTE In some cases, a Detector option might be grayed because

it isdisabled for the current Detector (while it might still
be valid for some other Detector in the system, or for this Detector
under different conditions).
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4.2.1. 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 Information
Line at the bottom of the display. The Detector can also be started with the <Alt + 1>
accelerator, the Start Acquisition button on the Toolbar, or the Start command on the right-
mouse-button menu. If the Detector is already started or if a buffer isthe active window, this
entry is grayed.

4.2.2. Stop

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

4.2.3. Clear

Clear erasesthe spectral data and the descriptors (e.g., real time, live time, start time) for the
currently active Detector or buffer window. The presets are not altered. (This function might not
operate on some types of Detectors when they are collecting data.) The data can also be cleared
with <Alt+ 3>, the Clear Spectrum button on the Toolbar, or the Clear command on the right-
mouse-button menu.

4.2.4. Copy to Buffer

The Copy to Buffer function transfers the data and descriptors (e.g., live time, real time), from
the selected Detector to a new buffer window. This function can also be performed with

<Alt + 5>, the Copy Spectrum to Buffer Toolbar button, or the Copy to Buffer command on
the right-mouse-button menu.

4.2.5. Download Spectra...

This command supports the Detective, trans-SPEC, digiDART, and DART, and is used to
download the spectra from the MCB to the computer disk. The files are stored in the directory
and format specified in the dialog under File/Settings (Section 4.1.1), and are named according
to this format:

SSSs iiiiiiii ddddddddd ttttttttt. ext
where

sss IS the sequence number as shown on the digiDART spectrum list display
or the storage sequence in the DART.
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Pidiiiii iIsthe 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.
ttttttttt IS the time the spectrum was collected, as recorded in the MCB.
ext Isthe extension for the file type selected.

If any Ask on Save Options are set in the File Settings dialog, they will be asked for each
spectrum individually. Note that if you cancel an ask-on-save prompt for a particular spectrum,
any remaining ask-on-save prompts for that spectrum are not displayed, and the spectrum is not
saved to disk.

The spectra are not erased from the MCB after download.

4.2.6. View ZDT Corrected

This command is active only for a Detector that supports Zero Dead-Time (ZDT) Mode’* and that
hasaZDT mode enabled on the ADC tab under Acquire/M CB Properties.... When the
Detector isin aZDT mode, two spectra are collected: either live-time corrected (LTC) and ZDT;
or uncertainty (ERR) and ZDT (see Fig. 43 and the discussion in Section ?). The spectrumis
labeled in the upper-right corner of the Full Spectrum View. When you choose ZDT Display
Select, the ZDT spectrumis displayed, the ZDT label appearsin the Full Spectrum View, and
this command has a checkmark beside it on the menu. This function is duplicated by <F3>.

4.2.7. MCB Properties...

ORTEC CONNECTIONS-32 applications now use a uniform data-acquisition setup dialog called
Properties. In MAESTRO, the Properties dialog opens when you select the Acquire/MCB
Properties... command. Two of our most commonly used Detectors — the DSPEC Pro and
digiDART — are described here. To see the Properties dialogs for our other CONNECTIONS-
compliant MCBs, see the MCB Properties Manual.

Depending on the currently selected MCB, the Properties dialog displays several tabs of
hardware controls including ADC setup parameters, acquisition presets, high-voltage controls,
amplifier gain 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

“Patent number 6,327,549.
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Fig. 43. Comparison of Uncertainty and ZDT Spectra Showing Labelsin
Full Spectrum View.

batteries, and the number of 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, then click on Close. 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 |apsed
since a character was last entered. During the time the entry is underlined, no other program or
PC on the network can modify this value.

If the Detector islocked (see Section 4.4.4), you must know the password before you can modify
its MCB properties. To view alocked Detector’ s properties in read-only mode, click on Cancel
when the Unlock Password dialog opens.

4.2.7.1. DSPEC Pro

Amplifier

Figure 44 shows the Amplifier tab. This tab contains the controls for Gain, Baseline Restor e,
Preamplifier Type, Input Polarity, and Optimize.

NOTE Besurethat al of the controls on the tabs have been set before clicking the Start Auto
(optimize) button. The changes you make on most property tabs take place
immediately. Thereisno cancel or undo for these dialogs.
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Gain
Set the amplifier coarse gain by
selecting from the Coar se droplist,

Properties for: RANDT266 MCB 132 x|

High “oltage I About I Status I Fresetz I b0, Preset

then adjust the Fine gain with the Amplfier | amplfier2 | AmpifierPRO | ADC | Stabilizer
horizontal slider bar or the edit box, _ _ -

) —Gain: 1.00 — Bazeline Restare — Optimize

in the range of 0.45to 1.00. The G 100 | o - "
resulting effective gain is shown at e , g —Ismp oo |
the top of the Gain section. The 'F'—, _ -~ Preamplifier Type

two controls used tOgether cover |ne: I 0.5000 IFiesish:ur Feedbackj — Input Polarity —
the entire range of amplification Costse: NN ~ | 165 O

from 0.45 to 32.

Meeds Auto Opti

I nput Polarity

The Input Polarity radio buttons
select the preamplifier input signal Fig. 44. DSPEC Pro Amplifier Tab.
polarity for the signal from the detector.

Normally, GEM (p-type) detectors have

apositive signal and GMX (n-type) have a negative signal.

Cloze |

Basaline Restore

The Baseline Restor e is used to return the baseline of the pulsesto the true zero between
incoming pulses. Thisimproves the resolution by removing low frequency noise from dc shifts
or mains power ac pickup. The baseline settings control the time constant of the circuit that
returns the baseline to zero. There are three fixed choices (Auto,® Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
DSPEC Pro even when the power is off. The time constant can be manually set on the InSight
display (seethe discussion in Section 4.2.7.3).

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, page 73). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 65). For alow-count-rate system, the value will remain at about 90.

Preamplifier Type
Use the Preamplifier Type section to choose Transistor Reset or Resistive Feedback

preamplifier operation. Y our choice will depend on the preamplifier supplied with the
germanium detector being used.

SPatent number 5,912,825.
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Optimize

The DSPEC Pro is equipped with both automatic pole-zero logic® and automatic flattop logic.’
The Start Auto (optimize) button uses these features to automatically choose the best pole zero
and flattop tilt settings. Note that if you selected Transistor Reset as the Preamplifier Type for
this DSPEC Pro, the optimize button does not perform the pole zero.

Aswith any system, the DSPEC Pro should be optimized any time the detector is replaced or if

the flattop width is changed. For optimization to take place, the DSPEC Pro 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 rate causes a dead time

of ~5%. Dead time is displayed on the DSPEC Pro front panel and on the Status Sidebar during
data acquisition.

Select either the Resistive Feedback or Transistor Reset option and click on Start Auto. The
optimize command is sent to the DSPEC Pro at thistime and, if the DSPEC Pro is able to start
the operation, a series of short beeps sounds to indicate that optimization isin progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC Pro
is cycled through all the rise time values for the determination of the optimum tilt values. As all
of the values for all the combinations are maintained in the DSPEC Pro, the optimize function
does not need to be repeated for each possible rise time. The optimization can take from 1 to 10
minutes depending on count rate.

Y ou should repeat the optimization if you change the flattop width.

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 notice
achange in the shape of the spectrum peaks.) The most visible effect of incorrect settingsis
high- or low-side peak tailing or poor resolution.

Amplifier 2
Figure 45 shows the Amplifier 2 tab, which accesses the advanced DSPEC Pro shaping controls
including the InSight Virtual Oscilloscope mode.

Patent number 5,872,363.

"Patent number 5,821,533.
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The many choices of Rise Time allow Properties for: RANDT266 MCB 132 x]
yOU to premsely_ COﬂthl the tradGOff High ‘foltage | Abowt I Stati I Presetz I kDA Preset
between resolution and throughput. Amplifier  Amplifier 2 | Amplfier PRO | ADC | Stabilizer

The value of the rise time parameter in

. ] Rize Time — Flattop
the DSPEC Pro is roughly equivalent ( , ‘
. ) S =1 | | width |0.80 :
to twice the integration time set on a 2o = ffj ¥ :I
conventional analog spectroscopy Tit [0.00000

amplifier. Thus, a DSPEC Pro value
of 12 pscorrespondsto 6 usina
conventional amplifier. Starting with
the nominal value of 12.0, you should
increase values of therise time for
better resolution for expected lower _ Do |
count rates, or when unusualy high Fig. 45. DSPEC Pro Amplifier 2 Tab.

count rates are anticipated, reduce the

rise time for higher throughput with

somewhat worse resol ution.

— Paole £ero

InSight : :
’V Start | Stop | jlm

Use the up/down arrows to adjust the Rise Time within the range of 0.8 to 23.0 ps. After al the
controls have been adjusted, return to the Amplifier tab and click on Start Auto. The most
recent settings are saved in the DSPEC Pro firmware even when the power is turned off.

For the more advanced user, the InSight mode allows you to directly view all the parameters and
adjust them interactively while collecting live data. To access the InSight mode, go to the

I nsight section on the Amplifier 2 tab and click on Start. The InSight mode is discussed in more
detail in the following section.

Note that the Amplifier 2 tab graphically presents a modeled shape. Thisis not a sampled
waveform of the actual pulse shape, only amodel based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top may be adjusted by the controlsin this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 pus). The Tilt adjustment varies the “flatness’ of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop 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
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best 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
pole-zero setting.

The dead time per pulseis (3 X Rise Time) + (2 x Flattop Width).

In the Pole Zer o section, the Start button performs a pole zero at the specified rise time and
other shaping values. Unlike the optimize feature, it performs a pole zero for only the onerise
time. The pole-zero Stop button aborts the pole zero, and is normally not used.

When you are satisfied with the settings, Close the Properties dialog and prepare to acquire data.

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

Amplifier PRO
Thistab (Fig. 46) contains the controls

for the I_‘OW Frequency Rej ector High ‘foltage I Abowt | Status | Presetz I kDA Preset
(LFR) filter, Resolution Enhancer, Amplfier | Amplfier2  Amplfier PRO | ADC | Stabilizer
and Enhanced Through-put Mode.

To enable a particular feature, mark the

Properties for: RANDTZ266 MCB 132 5[

7 Low Frequency Rejecter

1 Resolution Enhancer

Correspondi ng CheCkbOX' Any or a” Of E nables rezolution enhancement
these features can be used at one time, for the Gain Stablilzer
however, the LFR and enhanced

throughput modes must be set up before T~ Enhanced Throughput Made —
the resolution enhancer is configured, Protection Time ] 12600 45
as discussed below. Note that once an

MCB is“trained” for the Resolution
Enhancer (seethe following section), &l
it must be “retrained” if any settings Fig. 46. DSPEC Pro Amplifier PRO Tab.

are changed that can affect peak shape

or position (e.g., bias, gain, rise time,

flattop, PZ).

L ow Frequency Rejector® — See the DSPEC Pro hardware user’s manual for a discussion of
thisfeature. Y ou cannot optimize or pole-zero the DSPEC Pro whilein LFR mode. The
Optimize feature should be used with the LFR filter off. Subsequent measurements can then

8pPatent pending.
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be taken with the LFR filter on. Also, LFR mode affects the available range of protection times
in Enhanced Throughput Mode, as discussed in the next paragraph.

Enhanced Throughput M ode — See the DSPEC Pro hardware user’s manual for a discussion
of thisfeature. The valid Protection Time settings, in 25-nsincrements, are:

® | FR mode off 1.1 usto48.4 us
® | FR modeon 3.0 usto 145.2 us

Turning on this feature automatically sets the minimum protection time (highest throughput rate)
based on your current Rise Time and Flattop settings, however, you can adjust this value at any
time. Each time you change the rise time or flattop, the DSPEC Pro will automatically set itself
to the new minimum protection time.

“Training” the Resolution Enhancer

The resolution enhancer can help alleviate the low-side peak tailing that results from increased
charge trapping; see the discussion in the DSPEC Pro hardware manual. This function will not
improve low resolution due to other causes (and might exacerbate the problem).

1. Setthebias, gain, rise time, flattop, and PZ as you would for data collection.
2. If youwishto use LFR Mode, turnit on.

3. If you wish to use Enhanced Throughput Mode, turn it on and either accept the automatically
calculated, highest-throughput protection time, based on the current rise time and flattop; or
enter the desired setting. (The latter might require one or more data acquisitions. When
finished, proceed to Step 4).

4. Clear the MCB and acquire awell-isolated peak.

5. You will now use the gain stabilization section of the Stabilizer tab to configure the
resolution enhancer. (The gain stabilizer and resolution are somewhat similar in function,
and only one of these features can be used at atime.) Enter the Center channel and Width of
the peak acquired in Step 4; the maximum Width is 255 channels. If you wish, use the
Suggest button.

6. If you have already used the resolution enhancer, you can either use the previously
established settings (which will go into effect when you turn on the enhancer in Step 7), or
click on Initialize to clear all settings. Initialization does not change the current Center
channel and Width.
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7. Returnto the Amplifier PRO tab and turn on the resolution enhancer.

8. Clear the MCB, re-start acquisition, and monitor the FWHM of the target peak until it no
longer changes. Typically, the more charge trapping exhibited by the detector, the longer the
data collection time.

9. When you are satisfied that the FWHM has reached the best possible value, clear the MCB
and collect another spectrum for confirmation.

10. At this point, the resolution enhancer is now “trained” for the current peak shape parameters
and can be turned off. (You can leaveit on, if you wish, but you might notice some peak
broadening.)

11. If you change any parameters that affect peak position and/or shape, you must repeat this
“training” procedure.

ADC

Thistab (Fig. 47) contains the Gate, Properties for: RANDTZ66 MCB 132 x|
ZDT M Ode’ C_Onverson Galn’ L ower High “oltage I About I Status I Fresetz | b0, Preset

L evel Discriminator, and Upper L evel Ampliier | Amplfier2 | Amplifier RO ADC | Stabilizer
Discriminator controls. In addition, the Gate Comversion Garn [T i
current real time, live time, and count [ = :
rate are monitored at the bottom of the E—— Lowes Level Disc [50 =
dlalog ||:|f|= j Upper Level Disc I'IESEE :I
Gate

The Gate control allows you to select a Real Time Live Time

logic gating function. With this function 533382 2753.18 Count Rate [12102

Off, no gating is performed (that is, all Cose |
detector signals are processed); with the

function in Coincidence, agating input ~ Fig- 47. DSPEC Pro ADC Tab.

signal must be present at the proper time

for the conversion of the event; in Anticoincidence, the gating input signal must not be present
for the conversion of the detector signal. The gating signal must occur prior to and extend 500 ns
beyond peak detect (peak maximum).

ZDT Mode

Use this droplist to choose the ZDT Mode to be used for collecting the zero dead time
(corrected) spectrum (see Section 4.2.7.6). The three modes are Off (LTC only),
NORM_CORR (LTC and ZDT), and CORR_ERR (ERR and ZDT). If one of the ZDT
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modes is selected, both spectra are stored in the same spectrum (. SPC) file. If you do not need
the ZDT spectrum, you should select Off.

In MAESTRO, the display can show either of the two spectra. Use <F3> or Acquire/

ZDT Display Select to toggle the display between the two spectra. In the Compare mode, <F3>
switches both spectra to the other type and <Shift+F3> switches only the compare spectrum.
This allows you to make all types of comparisons.

Conversion Gain

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

Upper- and Lower-Level Discriminators

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

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

Stabilizer

The DSPEC Pro has both again Properties for: RANDT266 MCB 132 x|
Stabll \zer and azero Stabl Ilzer (See High ‘foltage I Aot I Statuz I Presets I kD& Preset |
Sections 4.2.7.4 and 4.2.7.5). The amplier | Amplier 2 | Amplfier PRO | ADC  Stabilizer
Stabilizer tab (Fig. 48) showsthe S BT T 7o Stabfamton Enbied —
current Va| UeSfor the Stablllzers Han 5ta ||2..at||:-n nable ero Ska ||2..at||:|n nable
Thevaluein each Adj ustment Center Char: II:I Center Char: II:I

section shows how much adjustment width: |1 width: [1

is currently applie_:d. The Initialize ezl | Suggest Region |
buttons set the adjust-ment to 0. If the adustment addiustment

value approaches 90% or above, the { Initialize | +0% { Initiize | +0%

amplifier gain should be adjusted so

the stabilizer can continue to function

— when the adjustment value reaches _ Cose |
100%, the stabilizer cannot make Fig. 48. DSPEC Pro Stabilizer Tab.

further correctionsin that direction.
The Center Channel and Width
fields show the peak currently used for stabilization.
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To enable the stabilizer, enter the Center Channel and Width values manually or click on the
Suggest Region button. Suggest Region reads the position of the marker and inserts values into
the fields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in

an RO, the center channel is the marker channel and the width is 3 times the FWHM at

this energy. Now click on the appro-priate Enabled checkbox to turn the stabilizer on. Until
changed in this dialog, the stabilizer will stay enabled even if the power isturned off. When

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

High Voltage
Figure 49 shows the High Voltage Propetties for: RANDT266 MCB 132 x|
tab, which allows you to turn t_he high dmplifier | Amplfier 2 | Amplfier PRO | ADC | Stabilizer
voltage on or off; set and monitor the HighVotage | about | Ststus | Pressts | MDA Preset
voltage; and choose the Shutdown
mode. The polarity is set in the DIM ~ o I Ve
module. 0if Actual 0 ‘ol Shutdown

|TTL [~
The high voltage is overridden by the ot lodide b -
detector bias remote shutdown signal elum fodce Detector
from the detector; high voltage cannot ‘ ‘
be enabled if the remote shutdown or Off Overload
overload signals prevent it. Enter the
detector high voltage in the Tar get _ Cose |
field, click On, and monitor the Fig. 49. DSPEC Pro High Voltage Tab.

voltage in the Actual field. Click the
Off button to turn off the high voltage.

The shutdown can be ORTEC, TTL, or SMART. The ORTEC modeisused for all ORTEC
detectors except SMART-1 detectors. Use the SMART option for those detectors. Check with
the detector manufacturer for other detectors. The TTL modeis used for most non-ORTEC
detectors.

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

To use a Sodium | odide Detector, mark the checkbox. This changes the gain and zero
stabilizers to operate in afaster mode. For the DIM-296, the HV is controlled by the adjustment
in the Model 296 and not here.
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About

Thistab (Fig. 50) displays hardware
and firmware information about the
currently selected DSPEC Pro as well
asthe data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password (see Section 4.4.4). Read/
Write indicates that the Detector is
unlocked; Read Only meansitis
locked.

Status

Figure 51 shows the Status tab. There
are 21 values monitored at all times.

Y ou can select any six of these to be
displayed simultaneously on the Status
tab. The parameters you choose can be
changed at any time, so you can view
them as needed. Two types of values
are presented: OK or ERR, and
numeric value. The state-of-health
(SOH) parameters are all OK or

ERR. If the state is OK, the parameter
stayed within the set limits during the
spectrum acquisition. If the parameter
varied from the nominal value by more
than the allowed limit, the ERR is set
until cleared by the program. The

Properties for: RANDT266 MCB 132 x|

Amplifier 2 | Amplfier PRO | ADC | Stabilizer
| Status I Presets I MDA Preset

amplifier
High “altage About
R&AMDT 266 MCE 132

Sample

Aoquizition Start Time
|'| 5:09.06 Monday, September 22, 2003

Aooess
| Readwrite

Firrmware Bevizion Senal Humber Acquizition Mode

| DSPR-001 I | PHA

LClaze |

Fig. 50. DSPEC Pro About Tab.

Properties for: RANDT266 MCB 132 x|

Amplifier | Amplifier2 | Amplfier PRO | ADC | Stabilizer
High “altage I About Statusz I Frezets I MDA Preset

Detectar State OF Healtk |EHH - Power Failure Errar

| =] DIM+24v State Of Health  [ERR

|| DIM+12 State Of Health  ERR

| =] DIMA2State Of Healh  [ERR

|¥|  DIM-24v State Of Healh  ERR

Ij of Temperature State OF Health |E RR

LClaze |

Fig. 51. DSPEC Pro Status Tab.

numeric values are displayed in the units reported by the DSPEC Pro. Security, Detector
temperature, and Live detector temperature are available only for SMART-1 detectors. For

non-SMART-1 detectors, they show N/A.
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The parameters displayed are:

Detector State of Health
ThisisOK if all the SOH are OK and ERR if any oneis ERR.

DIM +24V State of Health
Thisis 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
Thisis 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
Thisis 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 -24V State of Health
Thisis 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.

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

High Voltage State of Health
ThisisOK if the HV supply in the DIM has stayed within 200 V of specified bias voltage
since the last time the SOH was cleared.

Shutdown State of Health
Thisis OK if the detector shutdown has not activated since the last time the SOH was
cleared.

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

Security State of Health

Thisis OK if the security test was passed at the end of the last spectrum acquisition. Thisis
available only for SMART-1 detectors.
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Power State of Health
Thisis OK if the power to the DIM was constant during the last spectrum acquisition.

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

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

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

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

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

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

Live detector temperature
Thisisthe detector temperature at the current time. Thisis available only for SMART-1
detectors.

Battery voltage
Thisis not used in the DSPEC Pro.

Battery % full
Thisis not used in the DSPEC Pro.

Battery timeremaining
Thisis not used in the DSPEC Pro.
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Presets

Figure 52 shows the Presets tab. MDA Properties for: RANDT266 MCB 132 x|

presets are shown on a separate tab. Amplifier | Amplifier2 | Amplfier PRO | ADC | Stabilizer
High *faltage I Abot I Status Presets | kDA Preset

The presets can only be set on a T

Detector that is not acquiring data [ Real Time o

(during acquisition the preset field _— Presetin% |

backgrounds are gray indicating that StatChan: [0

they areinactive). Y ou can use any | ROIPesk widn [

or all of the presets at onetime. To

disable a preset, enter avalue of zero. | HolliEe Suggest Region |

If you disable all of the presets, data [ Oveiflow

acquisition will continue until

manually stopped. _ Cese |

_ Fig. 52. DSPEC Pro Presets Tab.
When more than one preset is enabled

(set to anon-zero value), the first

condition met during the acquisition causes the Detector to stop. This can be useful when you
are analyzing samples of widely varying activity and do not know the general activity before
counting. For example, the Live Time preset can be set so that sufficient counts can be obtained
for proper calculation of the activity in the sample with the least activity. But if the sample
contains a large amount of this or another nuclide, the dead time could be high, resulting in a
long counting time for the sample. If you set the ROl Peak preset in addition to the Live Time
preset, the low-level sampleswill be counted to the desired fixed live time while the very active
samples will be counted for the ROI peak count. In this circumstance, the ROl Peak 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 place
only when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the Detector clock
increments by 20 ms. Real time means elapsed time or clock time. Live time refers to the amount
of time that the Detector is available to accept another pulse (i.e., is not busy), and is equal to the
real time minus the dead time (the time the Detector is not available).

Enter the ROI 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.
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Enter the ROI Integral preset value in counts. With this preset condition, the Detector stops
counting when the sum of all countsin all channelsfor this Detector marked with an ROI
reaches 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. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. You
have complete control over the selected peak region. The region must be at least 7 channels wide
with 3 channels of background on each side of the peak. Asthe uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
lower than the preset value.

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

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

Marking the Over flow checkbox terminates acquisition when datain any channel exceeds 23'- 1
(over 2x10°) counts.

MDA Preset

The MDA preset (Fig. 53) can monitor up to 20 nuclides at one time, and stops data collection
when the values of the minimum detectable activity (MDA) for all of the user-specified MDA
nuclides reach the needed value. The MDA preset isimplemented in the hardware. The formula
for calculating the MDA can be generally represented as follows:

a+/b+cxCounts
Livetime + (Eff  Yield)

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from external programs. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, Live time, and Yield. The

54



3. MENU COMMANDS

calculated value is compared with the Properties for: RANDT266 MCB 132 x|

_M DA value on _the d'_amg and when it smplfier | Amplfier2 | Ampifier PRO | 4DC | Stabiizer |

islower, acquisition is StOpped High Yaltage I dbaut I Statuz I Presets MDA Preset
.. Sdd

Coefficients A, B, and C can be e o = =

entered as numbers for the MDA [ Update |

calculation desired. Delete |

MDA Prezet Coefficiants

Select the Nuclide and Ener gy from Correction cé. a: [0.00000g

the droplists. The Nuclide list contains Nugiide: [ 1104 -] B: |0.000000 Sliggest |

al the nuclidesin the working library. Energy: | - | kev C: |0.000000

The Energy list shows all the gamma-

ray energies for the selected nuclide in ﬂl

the library. Fig. 53. DSPEC Pro MDA Preset Tab.

The MDA field islabeled Correction because MAESTRO does not use efficiency. In this case,
the Eff valueis set to 1.0. The Yield value is taken from the library. If the Correction value
entered isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

4.2.7.2. digiDART

Amplifier

Figure 54 shows the Amplifier tab.
ThISt_ab contains the COﬂtf‘O'lslfOf Ga‘ln’ Field Drata | About I Skatuz I Fresets I MDA Preset I MNuclide Report I
Baseline Restore, Preamplifier Type, ampliier | Ampifier2 | ADC | Stabiieer | HighVolage

! nput POla”ty’ and optimization. Be — Gain: 1.87 — Baseline Restare — Optimize:

sure that all of the controlg, on the tabs 0.45 100 | o =] StartAuto_|
have been set before clicking the Start Stop Auto |

— Preamplifier Type

IHesistDr Feedl:uau:lej — Input Palarity——
[+ )

Auto (optimize) button.

NOTE The changesyou make on this
tab take place immediately.
Thereisno cancel or undo

for thisdialog.
Cloze |

Gain Fig. 54. digiDART Amplifier Tab.

Set the amplifier coarse gain by
selecting from the Coar se droplist, then adjust the Fine gain with the horizontal slider bar or the
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edit box, in the range of 0.45 to 1.00. The resulting effective gain is shown at the top of the Gain
section. The two controls used together cover the entire range of amplification from 0.45 to 100.

I nput 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 a
negative signal.

Basaline Restore

The Baseline Restor e is used to return the baseline of the pulsesto the true zero between
iIncoming pulses. Thisimproves the resolution by removing low frequency noise such as dc
shifts or mains power ac pickup. The baseline settings control the time constant of the circuit
that returns the baseline to zero. There are three fixed choices (Auto,” Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
digiDART even when the power is off. The time constant can be manually set on the InSight
display (seethe discussion in Section 4.2.7.3).

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, page 73). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 65). For alow-count-rate system, the value will remain at about 90.

Preamplifier Type
Use the Preamplifier Type section to choose Transistor Reset or Resistive Feedback

preamplifier operation. Y our choice will depend on the preamplifier supplied with the type of
germanium detector being used.

Optimize

The digiDART is equipped with both automatic pole-zero logic® and automatic flattop logic.’
The Start Auto optimization button uses these features to automatically choose the best pole
zero and flattop tilt settings. Note that if you selected Transistor Reset as the Preamplifier
Typefor thisdigiDART, the Start Auto button does not perform the pole zero.

Aswith any system, the digiDART should be optimized any time the detector isreplaced or if
the flattop width is changed. For optimization to take place, the digiDART must be processing
pulses. The detector should be connected in its final configuration before optimizing is started.
There should be a radioactive source near the detector so that the count rate causes a dead time
of ~5%. Dead time is displayed on the digiDART front panel and on the Status Sidebar during
data acquisition.
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Select either the Resistive Feedback or Transistor Reset option and click on Start Auto. The
optimize command is sent to the digiDART at thistime and, if the digiDART is able to start
the operation, a series of short beeps sounds to indicate that optimization isin progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the digiDART is
cycled through al the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the digiDART, the optimize function does
not need to be repeated for each possible rise time. The optimization can take from 1 to 10
minutes depending on count rate.

Y ou 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 settings
is high- or low-side peak tailing or poor resolution.

Amplifier 2
Fi gure 55 showsthe Ampl ifier 2 Properties
tab’ which aCCG$SES the adva_nced . Field Data I About | Status I Presets I MDA Preset I Muclide R eport I
digiDART shaping controlsincluding smplfier  Amplifier2 | 4DC | Stabiizer | HighVolage

the InSight Virtual Oscilloscope mode,

. . . . . Rize Time — Flattop
which is discussed in Section 4.2.7.3. ( om ] | | win T
The many choices of Rise Time alow Tiit [-0.03306 =
you to precisely control the tradeoff - Pale Zera

between resol ution and throughput.
Section 4.2.7.7 discusses this tradeoff
and contains a guide to choosing rise
time according to count rate. The value
of the rise time parameter in the _ Cose |
digiDART isroughly equivalent to Fig. 55. digiDART Amplifier 2 Tab.

twice the integration time set on a

conventional analog spectroscopy

amplifier. Thus, adigiDART value of 12 corresponds to 6 in a conventional amplifier. Starting
with the nominal value of 12.0, you should increase values of the rise time for better resolution
for expected lower count rates, or when unusually high count rates are anticipated, reduce the
rise time for higher throughput with somewhat worse resolution.

InSight H :
’7 Start | _Stop | [2084 =
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Use the up/down arrows to adjust the rise time within the range of 0.2 to 23.0. After all the
controls have been adjusted, return to the Amplifier tab and click on Start Auto. The most
recent settings are saved in the digiDART firmware even when the power is turned off.

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

Note that the Amplifier 2 tab graphically presents a modeled shape. Thisis not a sampled
waveform of the actual pulse shape, only amodel based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controlsin this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 us). The Tilt adjustment varies the “flatness’ of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop 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
best 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
pole-zero setting.

The dead time per pulseis (3 X Rise Time) + (2 x Flattop Width).

In the Pole Zer o section, the Start button performs a pole zero at the specified rise time and
other shaping values. Unlike the optimize feature, it performs a pole zero for only the onerise
time. The pole-zero Stop button aborts the pole zero, and is normally not used.

When you are satisfied with the settings, Close the Properties dialog and prepare to acquire data.
Once data acquisition is underway, the advanced user might wish to select MCB Properties...

and click on the InSight section’s Start button to adjust the shaping parameters interactively
with a“live” waveform showing the actual pulse shape, or just to verify that al iswell.
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ADC

Thistab (Fig. 56) contains the Gate, Properties
C.On\/.er.SIOH Galn’ L ower Le\/el Figld Data I Abot I Statuz | Prezets | kDA Preset I Muclide Report I
Discriminator, and Upper L evel smplfier | Ampifier2  ADC | Stabiizer | HighVolage
Discriminator cont_rols.- In addition, the Gate Comversion G [T =]
current real time, live time, and count [o =] | ‘
rate are monitored at the bottom of the Lower Level Disc: [0 =
dlalog Upper Level Disc |‘|I3383 j
Gate

The Gate control allows you to select a Real Time Live Time

logic gating function. With this function 304.92 235,40 Count Rate |301

Off, no gating is performed (that is, all Cose |
detector signals are processed); with the =

function in Coincidence, agating input ~ Fig. 56. digiDART ADC Tab.

signal must be present at the proper time

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

Conversion Gain

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

Upper- and Lower-Level Discriminators

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

The Upper Level Discriminator setsthe level of the highest amplitude pulse that will be stored.
Thislevel establishes an upper-level cutoff, by channel number, for ADC conversions.
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Stabilizer
The digiDART has both a gain stabilizer and a zero stabilizer (see Sections4.2.7.4 and 4.2.7.5).

The Stabilizer tab (Flg 57) showsthe Properties
Current va UeSfOTI' the Stablllzer.S. The Field Data I & bout I Skabuz I Presets | MDA Preset | Muclide Repart I
value in each Adjustment section Amplifier | Amplifier2 | ADC Stabilizer High Yaltage

shows how much ad] ustment is Currently T iGain Stabilization Enabled—— [T Zem Stabilization Enabled——
applied. The Initialize buttons set the 'Eemer chan [ Corte Chan [T
adjustment to 0. If the value approaches ' '

90% or above, the amplifier gain should Width: [’ Wit [1

be adjusted so the stabilizer can continue S e | el

to function — when the adjustment Adiustment Adiustment

value reaches 100%, the stabilizer { Iniislize | +0% { Iniislze | +0%

cannot make further correctionsin that

direction. The Center Channel and

Width fields show the peak currently _ Cose |
used for stabilization. Fig. 57. digiDART Stabilizer Tab.

To enable the stabilizer, enter the Center

Channel and Width values manually or click on the Suggest Region button. Suggest Region
reads the position of the marker and inserts values into the fields. If the marker isin an ROI, the
limits of the ROI are used. If the marker is not in an ROI, the center channel is the marker
channel and the width is 3 times the FWHM at this energy. Now click on the appropriate
Enabled checkbox to turn the stabilizer on. Until changed in this dialog, the stabilizer will stay
active even if the power is turned off. When the stabilizer is enabled, the Center Channel and
Width cannot be changed.

High Voltage

Figure 58 shows the High Voltage tab, which allows you to turn the high voltage on or off, set
and monitor the voltage, and choose the ShutDown mode.

The high voltage is overridden by the detector bias remote shutdown signal from the detector;
high voltage cannot be enabled if the remote shutdown or overload signals prevent it. Enter the
detector high voltage in the Tar get field, click On, and monitor the voltage in the Actual field.
Click the Off button to turn off the high voltage.
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The shutdown can be ORTEC, TTL
or SMART. The ORTEC modeis
used for all ORTEC detectors except
SMART-1 detectors; use the SMART
option for those detectors. Check with
the detector manufacturer for other
detectors. The TTL modeis used for
most non-ORTEC detectors.

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

Properties

Field Drata ] Ahout ] Statuz ] Presets ] kD Prezet ] Muclide Fepart ]

Amplfier | Amplfier2 | ADC | Stabiizer  HighVoltage
Target | -3500 ol
0 Actual: -3520 Vaolts Shutdown
ORTEC =]
On

Cloze

Fig. 58. digiDART High Voltage Tab.

correct voltage. The polarity is determined by the DIM or SMART-1 module.

Field Data

Thistab (Fig. 59) is used to view the
digiDART spectracollected in Field
Mode, that is, in remote mode, detached
fromaPC. The digiDART isawaysin
Field Mode when disconnected from the
PC. The spectrum can then be viewed as
the “active” spectrum in the digiDART.
The active spectrum is the spectrum
where the new data are collected. The
current active spectrum is lost.

The lower left of the tab shows the
total number of spectra (not counting
the active spectrum) stored in the
digiDART memory. The spectrum ID
of the active spectrum is shown in the

Properties

Amplfier | amplfier2 | ADC | Stabiizer | HighVoltage |
Field Data l.-’-‘-.l:u:uut ] Status] F'resets] FADE F'reset] Muclide Hepu:urt]

tove Spectra

i —
Muove

123657

Cloze

9 Stored Spectra

Fig. 59. ThedigiDART Field Mode Spectrum Tab.

lower right. The spectrum ID is the eight-character al phanumeric value stored with the spectrum.
The stored spectra cannot be viewed or stored in the PC until they are moved to the active

spectrum position.

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

The Acquire/Download Spectra command can also be used to download all the stored spectra
and save them to disk automatically. They can then be viewed in a buffer window.

About
Thistab (Fig. 60) displays hardware Propetties K|

and firmware information about the e Wl W e

. . mphher mphtier abilizer igh Yoltage
Currently SeIeCted dlngA RT aswe” Field Data  About | Statuz I Preszets I pADA Preset I Muclide Report
asthe data Acquisition Start Time digDART +/n 241
and Sample description. In addition,
the Access field shows whether the

MCB is currently locked with a SEETE'E -
_ —
password (see Section 4.4.4). Read/ ICalbration souce 1714
. . . . Acquizition Start Tirme Ancess
Write indicates that the M CB_ '? [11:17:51 Tuesday, January 09, 2001 | Fieadfwrite
unlocked; Read Only meansitis . » :
Firmware Rewvizsion Sernial Humber Acquizition Mode
locked. | DD&R-00Z | P23 | FHA

Cloge |

Fig. 60. digiDART About Tab.

Status

FI gure 61 ShOWS the StatUS tab Properties for: ORTEC-5HOW1 MCB 131
Twenty-one parameters are monitored Amplfier | Amplfier2 | ADC | Stabiizer | HighValtage

at al times. Usethe drop”sts to select Field Data I About Status | Presets I MD& Preset I MNuclide Bepart

any six parameters to be displayed
simultaneously on the Status tab
(normally these would be the six that

Detectar State Of Health |E RR - Securty Yerfication Emror

[DIM +24v State OfHealth =] DK

are most important to you). Theitems |DIM +124 State Of Healh 7] 10K
you select can be changed at any time. [DIM -12v State OF Healh =] 1BK
[DIM 24V State Of Healh =] 0K
TWO typeS of status responses are _ IDetectDr Temperature State OF j |EHH
displayed: OK or ERR, and a numeric
value. The state-of-health (SOH) Coee |

parameters all respond with OK or

Fig. 61. digiDART Status Tab.
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ERR. If the state is OK, the parameter stayed within the set limits during the spectrum
acquisition. If the parameter varied from the nominal value by more than the allowed limit, the
ERR isset until cleared by the program. The numeric values are displayed in the units reported
by the digiDART. Security, Detector temperature, and Live detector temperature are
available only for SMART-1 detectors. For non-SMART-1 detectors, they respond with N/A.

The parameters are:

Detector State of Health
ThisisOK if all the SOH are OK and ERR if any oneis ERR.

DIM +24V State of Health
Thisis 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
Thisis 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
Thisis 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 -24V State of Health
Thisis 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.

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

High Voltage State of Health
Thisis 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.

Shutdown State of Health

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

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

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

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

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

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

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

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

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

Live detector temperature
Thisisthe detector temperature at the current time. Thisis available only for SMART-1
detectors.

Battery voltage
Thisisthe present voltage of the internal battery.

Battery % full
Thisis an estimate of the amount of power remaining in the battery.
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Battery timeremaining
Thisis an estimate of the time remaining when using the internal battery and the digiDART
operating in the present mode.

Presets

Figure 62 shows the Presets tab. MDA

presets are snown on a separate tab. dmpliier | Amplfier2 | ADC | Stabiizer | HighVoltage
Field [1ata I Ahbout I Statuz  Presets | D& Preset I Muclide Feport

The presets can only be set on an i

MCB that is not acquiring data [ fee] T .

(during acquisition the preset field [ -

backgrounds are gray indicating that StatChan: [0

they are inactive). Y ou can use any [ ROI Peak widh [T

or al of the presets at onetime. To [ ROl lnsga

disable a preset, enter avalue of zero. Suggest Region |

If you disable all of the presets, data L

acquisition will continue until manually
stopped.

||D
(w]
5
m

Fig. 62. digiDART Presets Tab.
When more than one preset is enabled
(set to anon-zero value), the first condition met during the acquisition causes the MCB to stop.
This can be useful when you are analyzing samples of widely varying activity and do not know
the general activity before counting. For example, the Live Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the
least activity. But if the sample contains alarge amount of this or another nuclide, the dead time
could be high, resulting in along counting time for the sample. If you set the ROI Peak preset in
addition to the Live Time preset, the low-level sampleswill be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a “safety valve.”

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

Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the MCB clock
increments by 20 ms. Real time means elapsed time or clock time. Live time refers to the amount
of time that the MCB is available to accept another pulse (i.e., is not busy), and is equal to the
real time minus the dead time (the time the MCB is not available).
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Enter the ROI Peak count preset value in counts. With this preset condition, the MCB stops
counting when any ROI channel reaches this value unless there are no ROIs marked in the MCB,
in which case that MCB continues counting until the count is manually stopped.

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al countsin all channels for this MCB marked with an ROI reaches
thisvalue, 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. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The rangeisfrom 99% to 0.1% in 0.1% steps. Y ou
have complete control over the selected peak region. The region must be at least 7 channels wide
with 3 channels of background on each side of the peak. Asthe uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better than the preset value.

Usethe Start Channel and Width fields to enter the channel limits directly, or click on Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 4.3.4. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain any channel exceeds 23'-1
(over 2x10°) counts.

MDA Preset

The MDA preset (Fig. 63) 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 isimplemented 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+cxCounts
Livetime = Eff * Yield

MDA =
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The coefficients a, b, and c are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA value is calculated in the MCB given the values a, b, ¢, Live time, Eff, and Yield.
The calculated value is compared with the M DA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be Properties
entered as numbers. If the application, ampifier | Ampifier 2 | ADC | Stabiizer | High'valtage
such as GammaVISon’ SupportS Field Data | About | Status I Fresets I MDA Prezet I MHuclide Feport
MDA cal CUlaIIOHS, youcan click on MDA Preset Huclide | Energy Add Hew |
the Suggest button to enter (from an 1200000 Ce_104 TIED
internal table) the values for the MDA 150.0000 Co—el | 1173 24 Update |
type selected. The MDA type should _ Dekte |
be chosen before the preset is selected b2 P, Ellvels
here. Crrrertinn |'|5|:|.|:||:|:||:| iy o {1, 000000

Mucide: IED-EIII TI E: III.IIIIIIIZIIZI[IEI 0 [ |
the droplists. The Nuclide list contains
all the nuclides in the working library. _ Uose |

The Energy list showsall thegamma-  Fig 63. digiDART MDA Preset Tab.
ray energies for the selected nuclide in

the library.

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

Nuclide Report

Figure 64 shows the Nuclide Report tab. The Nuclide Report displays the activity of up to 9
user-selected peaks. Once the report is set up you can view the Nuclide Report at any time on the
digiDART display. The peak area calculations in the hardware use the same methods as the
MAESTRO Peak I nfo calculation described in Section 4.3.4, so the Nuclide Report display is
the same as the Peak I nfo display on the selected peak in the spectra stored in the PC. The
calculated value is computed by multiplying the net peak count rate by a user-defined constant.
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If the constant includes the efficiency and branching ratio, the displayed value is the activity.
Y ou enter the nuclide label and the activity units.

Properties |

e L . .
N e e e e

Amplfier | amplfier2 | ADC | Stabiizer | HighVolage |
Field Data I Abat I Statusl Presets I MDA Prezet Muclide Repart

Add Mew |
IIpdate |
] 2] _ et |

Library Report

Muclide: IE"H R4 TI Nuu:li-:le:IEu-'l 54 Factar: I1.DDDEIE+EIEIEI
Low ROI: [543 Units: |

Energy: 12314 jv High HDI:IEEE CreElec rom TR

LCloze |

E53 = 12323 keV 1,762 Cnts
Fig. 64. Nuclide Report Setup Tab.

The report has this format:
Nuclide keV uCi/m2 +%
CO-60 13325 1.21E+01 10.2
CO-60 11732 1.09E+01 12.3
CO-57 122.1 1.48E+00 86.2
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Calculations

These are the calculations used to generate the Activity, Uncertainty, and Peak valuesfor the
Nuclide Report.

1. Activity
Activity is calculated as follows:

NetCounts - NucCoef
LiveTime

Activity=

where:
NucCoef is normally the inverse of the product of the efficiency and the branching ratio.
Note that the efficiency is the absolute counting efficiency for the source-detector
geometry being used. Thus, in order to get meaningful activity results, asin any counting
situation, you need to have efficiency factors which are appropriate to the actual counting
geometry. If NucCoef is set to 1, you will get peak count rate on the display.

LiveTimeisthe current live time.

NetCounts is computed with the following equation:

NetCounts = GrossCounts - Background

GrossCounts is the sum of the countsin the ROI, excluding the first and last 3 channels
of the ROI.

Background is:

AvgCount first 3 chan + AvgCount last 3 chan
2

Background = - ROIWidth
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ROIWidth is:
ROIWidth = EndChannel - SartChannel +1-6

2. Uncertainty

Uncertainty (in percent) is calculated as follows:

\J GrossCounts + Background - Xodth

Uncertainty = *100

NetCounts

3. Peak
Peak isthe position of the maximum count and is computed with the following equation:
Peak = MaximumROIChan * EnergySope + Energylntercept

where:
MaximumROI Chan is the channdl in the ROI with the most counts. If there are no data,
the center channel of the ROI is used.

EnergySope and Energylntercept are the energy calibration values as entered on the
digiDART keypad or by software. If the values are not present, the result isgivenin
channels.

Add New

Manual Add — Nuclides can be added to the list using the library to assist in the region
definition or manually. To add a nuclide manually, enter the nuclide name, ROI start and end
channels, multiplicative factor and units in the Report section. Now press Add New to add
this nuclide to the list. The units need only be entered once, since they are the same for all
nuclidesin the table.

Library Add — To usethelibrary to aid in the definition, select the nuclide from the library
nuclide drop down list. Now select the gamma-ray energy from the Energy drop down list.
This defines what gammaray to use. Now Press the Select from Lib button in the Report
section. Thiswill update all the entries in this section and show (as a yellow band) the region
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to be used in both the expanded spectrum and the full window. Now click on Add New to
add this nuclide to the list.

Edit

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

Delete
To remove an entry, select the entry and press Delete.

When you close the Properties dialog, all the values entered are written to the digiDART and are
used when you view the Nuclide Report on the digiDART display.

4.2.7.3. InSight Mode

The InSight display (Fig. 65) shows the actual sampled waveform in the digital processing units
on areference graticule. The Properties dialog remains active and can be used to change settings
while viewing the pulses. As none of the traditional analog signals are available in digital

MCBs, this mode is the only way to display the equivalent amplifier output pulse. Note that at
the bottom of the window the marker channel is displayed in units of time.

Exiting InSight Mode

To exit the InSight mode and return to the PHA display, press <Esc> or go to the I nsight section
on the Amplifier 2 tab and click on Stop. The PHA mode is set to STOP when in the InSight
mode.

InSight Mode Controls

The Status Sidebar changes from the PHA mode controls to the InSight controls for adjusting
the peak display (Fig. 65) On the left isavertical 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.
Thisisto conveniently zoom in on a particular part of the waveform (such asthe tail for pole-
zeroing).

In the Auto trigger mode, the display is updated every time a new pul se exceeds the trigger

level. To keep asingle pulse displayed, select Single. Click on Reset to refresh the display to see
the next pulse. There will usually be one or two pulsesin the “pipeline” that will be displayed
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«-* InSight -- DSJR =/n 241 [ Calibration zsource 1714 ]

File Acoure Calculate  Servicez BOl Dizplay
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" Single Hesetl
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[Mch Model Mo, DSJR-002 4
Fig. 65. ThelnSight Mode Display.

before any change entered will be seen. If the trigger is turned off, the display will be redrawn
periodically, even if no pulseisthere.

The Delay setting is the time delay between the pulse shown on the display and the trigger level
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
adjustments. The display can be set to L og mode, but the peak shapes do not have afamiliar
shape in this display. The Auto mode will adjust the vertical scale for each pulse. The pulseis
shown before the amplifier gain has been applied, so the relation between channel number and
pulse height is not fixed.
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The horizontal scale extends from 16 to 256 channels. The display is expanded around the
marker 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 most recent mode (PHA or InSight). The buffer will always be
shown in PHA mode. When you return to the current MCB, the display will return to the InSight
mode. This also holds trueif you exit MAESTRO while in InSight mode; on next startup, this
MCB will still bein InSight mode.

The display can include a Mark to indicate one of the other signals shown in <hones |
Fig. 66. The Mark is a solid-color region displayed similarly to that of an nones 5
ROI in the spectrum. This Mark can be used to set the timing for the gate et
. . egBLDizc
pulse. It can also be used to set the shaping times and flattop parameters to BazelineR
get the best performance. EﬂsﬂLDiSE
Ly
Hate
For example, suppose it is necessary to get the best resolution at the highest Peak

throughput possible. By viewing the pulses and the pileup reject marker, the Fig. 66. Mark

rise time can be increased or decreased to obtain a minimum of pileup reject Display
pul ses Selection.

Mark Types

For the Mark, choose either “points’ or “filled” (to the zero line) display. Thisis controlled by
the selection in the Display/Pr efer ences menu item. That choice does not affect the PHA mode
choice. The colors are the same as for the PHA mode. (Not all DSP MCBs support al marks.)

None No channels are marked in the display.

PileUpRegect The region marked indicates when the PUR circuit has detected pileup and
Is rejecting the marked pul ses.

NegBLDisc  Thisshows 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.

BaselL ineR This shows when the baseline restorer is actively restoring the baseline.
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PosBL Disc 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.

Busy When the busy signal is active, Busy shows in the Mark box. It represents
the dead time.
Gate This shows when the gate signal is present on the gate input connector. If

the Gate mode on the ADC tab (see Fig. 65) is set to Off, then all regions
are marked. If the mode is set to Coincidence, 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
Is set to Anticoincidence, then the marked region will show the pulses that
are accepted. That is, the rejected peaks will not be marked. Simply put, in
all modes the accepted peaks are marked.

Peak Thisisthe peak detect pulse. It indicates when the peak detect circuit has
detected avalid pulse. The Mark occurs about 1.5 us after the pulse
maximum on the display.

On the lower right of the InSight display are the shaping parameter controls. The controls are
split into two groups, and the other controls... button switches between them. (Not all DSP
MCBs support all of the controls.)

One group includes Rise Time, Flattop, Tilt, and the Optimize button. The Rise Timevalueis
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. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 pus). The Tilt adjustment varies the “flatness’ of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, Optimize can set
thetilt value automatically. This value is normally the best for resolution, but it can be changed
on this dialog and in the InSight mode to accommodate particular throughput/resolution
tradeoffs. The Optimize button also automatically adjusts the pole-zero setting.

4.2.7.4. Gain Stabilization

Y ou can control the gain stabilizer on Detectors so equipped. The gain stabilizer requires a peak
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:

74



3. MENU COMMANDS

Channel number = Intercept + Gain * pulse height

where:
Intercept = The channel number of the zero-height input pulse
Gain = Therelation 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
monitored 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 peaksin
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 the
higher channels of the spectrum. The ROI should be about twice the FWHM of the peak. If the
region istoo large, counts not in the peak will have an effect on the stabilization. The ROI can
be cleared after the Peak command so that peak count preset can be used on another peak.

The coarse and fine gains should be set to the desired values, both stabilizersinitialized, and the
pole zero triggered before setting either stabilization peak. For example, on the 92X thisis done
with the Acquire/M CB Properties... dialog; on the Model 919 it is done externally.

The Initialize 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
ROI for the peak because the initialization might move the peak in the spectrum, and because it
ensures that the maximum range is available for the stabilization process. If the peak is moved
by this command, use the amplifier fine gain control (<Alt + -> 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
the gain stabilization.

The Suggest button is used to set the peak center and peak width of the peak area used by the
stabilizer. Before selecting this command, the ROI 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
been 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.
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The Gain Stabilizer Enabled checkbox enables or disables the gain stabilization. It can only be
turned on after the Suggest button has been used to select a working peak.

4.275. 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
changesin the zero level of the system amplifier. The zero stabilizer controls the offset bias level
so the peak will be maintained initsoriginal position. The input pul se-hei ght-to-channel-number
relationshipis:

Channel number = Intercept + Gain * pulse height

where:
Intercept = The channel number of the zero-height input pulse
Gain = Therelation 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 peaksin 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
stabilization are separate functions in the MCB but both will affect the position of the peaksin
the 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 FWVHM of the peak. If the
region istoo large, counts not in the peak will have an effect on the stabilization. The ROI can
be cleared after the PEAK command so that peak count preset can be used on another peak.

The zero stabilization dialog I nitialize 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 for
the peak because the initialization might move the peak in the spectrum, and because it ensures
that the maximum range is available for the stabilization process.

The Suggest button is used to set the peak center and peak width of the peak area used by the
stabilizer. Before selecting this command, the ROI 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
been 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.
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The Zer o Stabilizer Enabled checkbox enables or disables the zero stabilization. It can only be
turned on after the Suggest button has been used to select a working peak.

4.2.7.6. 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 asthe live time, is then used to determine the net peak count rates necessary
to determine nuclide activities.

As an example, consider the case where the spectrometry amplifier and ADC are 60% dead
during the acquisition. the elapsed real time will be:
Live Time
1-0.60

Real Time =

Live Time x 100%
100% - % Dead Time

If the N counts in the gamma-ray peak in the spectrum are divided by the elapsed live time, the
resulting counting rate, N/ Live Time,is now corrected for dead-time losses. The standard

deviation in that counting rateis /N / Live Time.

Unfortunately, extending the counting time to make up for losses due to system-busy resultsin
an incorrect result if the gamma-ray flux is changing as a function of time. If an isotope with a
very short half-life is placed in front of the detector, the spectrometer might start out with avery
high dead time, but the isotope will decay during the count and the dead time will be zero by the
end of the count. If the spectrometer extends the counting time to make up for the lost counts, it
will no longer be counting the same source as when the losses occurred. As aresult, the number
of countsin the peak will not be correct.

When a DSPEC Pro or other supported ORTEC MCB operatesin ZDT® mode, it adjusts for the
dead-time losses by taking very short acquisitions and applying a correction in real time — that
IS, asthe data are coming in — to the number of countsin the spectrum. This technique allows
the gamma-ray flux to change while the acquisition isin progress, yet the total counts recorded
In each of the peaks are correct. The resulting spectrum has no dead time at all — in ZDT mode,
the data are corrected, not the acquisition time. Thus, the net countsin a peak are divided by the
real time to determine the count rate.

SPatent number 6,327,549.
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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. Therefore,
supported MCBs allow you to choose between three ZDT M ode settings on the ADC tab under
MCB Properties.... Off, NORM_CORR, and CORR_ERR (see page 47).

Off — Uncorrected Spectrum Only

In this mode, only the uncorrected spectrum (live time and real time with dead-time losses)
— also called the live-time-corrected or LTC spectrum — is collected and stored in the .SPC
file. The 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 peak if the system were free of dead-time effects.
The uncertainty spectrum can be used to calculate the counting uncertainty, channel by
channel, in the corrected spectrum.

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

NORM_CORR — ZDT and Uncorrected Spectra Stor ed

When the ZDT mode is set to NORM _CORR, the two spectra stored are the LTC spectrum
and the ZDT spectrum (corrected for the dead-time losses; real time only). Unfortunately, in
the analysis of the ZDT spectrum, the uncertainty of the measurement cannot be determined
using either spectrum.

NOTE Thismodeis not useful for quantitative analysisif the counting rate varies
significantly during the measurement time, particularly if the user desires an accurate
counting rate and standard deviation cal culation. When you select the NORM_CORR
mode, GammaVision ignores the ZDT spectrum and analyzes the LTC spectrum as it
would for the Off ZDT mode.

CORR_ERR — ZDT and Error Spectra Stored

78

In the CORR_ERR mode, the estimation of the statistical uncertainty is stored in place of
the LTC spectrum, and isreferred to as the error spectrum (ERR). In this mode, the ZDT
spectrum is used to measure the counts in a peak, and the error spectrum is used to determine
the uncertainty of the measurement made in the corrected spectrum.

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 countsin
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channel i can be expressed as N (i) + / V(i) with a1-sigma confidence limit, where N isthe
corrected spectral dataand V isthe variance (error) spectral data.

Thelivetimeis set to the real time within the analysis engine during the analysis of ZDT
spectra.

Table 1 shows which spectra are collected in the three possible ZDT modes.

Tablel. ZDT Modes.

Mode Uncorrected  ZDT Corrected ZDT Error

Spectrum Spectrum Spectrum
Off (ZDT Disabled) Yes No No
NORM_CORR (ZDT-LTC Mode) Yes Yes No
CORR_ERR (ZDT-ERR Mode) No Yes Yes

Choosinga ZDT Mode

When the counting rate is essentially constant during the time required to acquire the spectrum,
the standard mode — ZDT Off — isthe preferred mode; only the uncorrected spectrumis
collected and stored in the spectrum file. But, if the counting rate varies significantly during the
measurement time, the standard mode will not yield the proper dead-time-corrected counting
rate. This can be most easily understood by noting that the uncorrected mode compensates for
dead-time losses by extending the real counting time. Hence a sample containing both a
short-lived high-activity isotope and along-lifetime lower-activity isotope will experience very
high dead-time losses during the first few seconds of the measurement, as the short-lifetime
Isotope decays rapidly. This high dead time will cause the counting time to be extended after the
short-lived isotope has decayed to zero activity, and the system will count the low-activity
isotope for the extratime. Consequently, the average activity of the short-lived isotope will be
underestimated.

If you anticipate significantly varying counting rates during the time taken to acquire the
spectrum, the CORR_ERR ZDT mode should be used. The CORR_ERR mode corrects for
dead-time losses over minuscule time intervals by adding counts to the ZDT spectrum in
proportion to the instantaneous ratio of real timeto live time. Thus, the dead-time correction can
correctly track rapidly changing counting rates. The CORR_ERR mode should be used
whenever the counting rate may change significantly during the measurement time. In addition
to the rapidly-decaying isotope example above, the CORR_ERR mode should be used when
monitoring cooling water flow from a nuclear reactor. The CORR_ERR mode accommodates
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brief bursts of high-activity in the water flowing past the gamma-ray detector. Both the corrected
and error spectra are stored in the resulting spectrum file.

Note that the countsin the ZDT spectrum must be divided by the elapsed REAL time to compute
the dead-time corrected counting rate. It isimportant to note that the standard deviation in the

Npr countsin agammarray peak in the ZDT spectrumisnot /N, . Instead the standard
deviation is obtained from the Nz, counts in the same peak ROI in the accompanying error
spectrum. The standard deviation in this case is,/ N, - And the standard deviation in the

computed counting rate, /N, / Real Time, is /N, / Live Time.

The NORM_CORR Diagnostic Mode

Why isthereaNORM _CORR mode, and why should you avoid using it? This mode
simultaneously collectsthe ZDT spectrum and the conventional uncorrected spectrum. It is
useful for demonstrating that the counts in the uncorrected spectrum divided by the livetimeis
the same counting rate as the counts in the ZDT spectrum divided by the real time, in the specia
case of constant counting rate. Because the error spectrum is not collected in NORM_CORR
mode, the standard deviation in the ZDT counts cannot be calculated if the counting rateis
varying. GammaVision provides some protection for usersif the ZDT-LTC modeis
inadvertently selected. In this case, GammaVision v6.06 ignores the ZDT spectrum and
presumes you intended to use the uncorrected spectrum in a constant-counting-rate application.

To summarize:

e Usethe ZDT Off mode when the counting rate is expected to be constant during the time
taken to acquire the spectrum.

® UsetheZDT CORR_ERR mode when the counting rate is expected to change or might
change significantly during the time required to acquire the spectrum.

® Avoid using the NORM _CORR mode because GammaVision v6.06 will default to
analyzing the LTC spectrum and will ignore the ZDT spectrum.

Mor e I nfor mation
Visit our website or contact your ORTEC representative for more detailed information:

® Application note AN56, “Loss Free Counting with Uncertainty Analysis Using ORTEC's
Innovative Zero Dead Time Technique,” (http://www.ortec-online.com/pdf/an56.pdf)
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® General gamma spectroscopy technical papers (http://www.ortec-online.com/papers/
reprints.htm#General)

4.2.7.7. SettingtheRise Timein Digital MCBs

To achieve the best results for your application, when using adigital spectrometer, such asa
DSPEC-series instrument, 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.

12
10 |- —
8_ —

Throughput cps
(thousands)
(2]

1

1

0 | | 1 1 1 1 1 1 1 1 | 1 1

1 5 9 15 20 30 50 75 95 105 120 130 140
Count Rate (kcps)

Fig. 67. An Example of the Tradeoff Between Throughput and Count
Rate.

The pulserise 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 detectors

are often specified at a 6-p1s time constant; this setting is equivalent to 12-ps peaking (rise) time
inour digital spectrometers.

Up to some value of rise time, one can expect improved resolution with increasing rise time;
there will, however, be atradeoff in maximum throughput to memory. Figure 67 illustrates

an example of thistradeoff. ORTEC digital spectrometers operate well above the peak of the
throughput curve. Operating there allows these instruments to handle an 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 the 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.
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Table 2 isaguide to choosing a count rate Table2. RiseTime Selection Guide.
that will ensure that the most efficient
operation of your digital spectrometer over Input Count Rate | Maximum | RiseTime
the range of anticipated input count rates for DynamicRange | Throughput | (1)
your application — that is, at or below the 0--->20000 9000 12
throughput peak — while achieving the best 0--->50000 12500 3
resol ution obtainable from the detector 0--->75000 23500 4
consistent with that requirement. Enter the 0--->100000 37000 24
rise time that best matches your dynamic 0--->150000 50000 16
range of count rate (note that the available 0>200K 20000 08
rise-time settings will vary by instrument; '
this chart isa general guide only). 0-->220k 85000 0.6
0--->250k 100000 04
The longest rise time shown in thetableis 0--->300k 120000 0.2

12 ps, even though some digital instruments

can be set for risetimes aslong as 23 us. If

throughput is not an issue because all samples are low rate, increasing the rise time beyond 12 us
might achieve a small improvement in resolution. For planar detectors, such as ORTEC's GLP,
Si(Li), IGLET, and IGLET-X Series, operating at longer rise times frequently gives improved
resolution.

4.3. Calculate

The Calculate menu (Fig. 68) provides useful analytical toolsfor | Calculate
spectrum manipulation. Smooth and Strip... are only available in buffer Settings...
mode. Peak Info and Sum are not available if the Detector is acquiring Lalibration...
data. Peak Search
Feak Infao
4.3.1. Settings... [nput Count Bate
Sum
Thisdiaog, shown in Fig. 69, allows you to set the FW(1/x)M and the Smaoth
peak search sensitivity factor. Stip..
Fig. 68. Calculate
4.3.1.1. “x” for FW(Ux)M= Menu.

Thisisthe x-factor used in the full-width-at-1/x-maximum calculation in

the Peak Info calculation for the ROI peak marked by the cursor. This number isretained and
used until changed. The dialog prompts you to enter the x-factor, which is an integer from 2 to
99. Peak Info always prints the FWHM, so an x of 2 is not needed.
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4.3.1.2. Sensitivity Factor

Suspected peaks in a spectrum must pass a sensitivity Calculation Settings HE
test to be accepted. This test compares the magnitude =

: , , "y for P14 =[E oK.
of the second difference with the weighted error of the =
channel counts. If the second difference is greater than Sensitivity Factor : |3 j Cancel
the weighted error, the peak is accepted. The Sensitivity
Factor isamultiplicative factor in the weighting factor. Fig. 69. The Calculation Settings
This peak-search sensitivity can set from 1to 5, with 1 Dialog.

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
al the big peaks, but might miss some of the smaller ones. The middie value of 3 isagood
choiceto start with.

Enter the integer value or use the up/down buttons to the right of the field. The current valueis
shown on the dialog.

4.3.2. Calibration...

4.3.2.1. General

The Calibrate dialog (Fig. 70) is used to establish a Calibrate 7]
multi-point calibration for the data memory such that S i charrel 38400
channel position and peak parameters are reported in sakmEnanns,.

the specified units as well as channels. If two points Calbration [Energy) [122816 _ Caneel |
are entered, alinear calibration is done. When three or Destray Calibration |
more points are entered, a quadratic fit to the entered : : .

points (up to 96 points) is automatically performed. Fig. 70. The Calibrate Dialog.

The default units are keV but can be any units that you
supply (as discussed in Section 4.3.2.2). The peak shape is measured and stored for later usein
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 so
that the calibration is automatically restored. Recalling a spectrum will also recall 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 aunit is calibrated, all CONNECTIONS
programs on al PCsin the network use the same calibration.
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Calibration... internally maintains atable 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
been entered in the table. The tableis reset to zero entries whenever (1) the Destroy Calibration
button is activated; or (2) another window is selected, in which case only the computed quadratic
calibration coefficients are retained for the currently active display.

NOTE With thislatter 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
described in case (2) above, the old calibration is retained until after the second new point has
been entered. Thisfacilitates recalibration, since the previous calibration values can ssimply be
adjusted rather than entered from scratch for the first two points. (Of course, if you want a
complete new recalibration, you can click on the Destroy Calibration button.)

4.3.2.2. How to Calibrate

The calibration is done by first marking well-separated clean peaks with ROIs. The object isto
supply the energies for these peaks. (Thisis not absolutely necessary, since if no ROI is present
at the marker, the marker channel itself will be used. However, that is less accurate than using
the ROI method.)

1. Place the marker on one of the peaks.

2. Press<lnsert>toinsert an ROI on the peak.

3. Select Calculate/Calibration... to choose the marked peak and calculate the centroid of the
peak. If thereisan ROI at the marker and the marked peak is good (that is, if it can be used
in the calculation), the program will ask for the energy of the peak (see Fig. 70). If thereisno
ROI at the marker, awarning will appear at the bottom of the screen (see Fig. 71), 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.

5. After the second peak value is entered, the program will ask for up to four characters for the
units (see Fig. 72).

The system is now calibrated and the marker location is shown in both channels and the input

units. Y ou might continue to add peaks (up to 96) for a better quadratic fit to the data. Thefitis
automatically redone after each point is entered.
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hhljlarllilelirl:l f ?E,f = I?EEHDD knla"v" . _ %,483 Chitz Calibration Units

o ound - using single-channel calibration point.

Entering Calibration for point number 1... Y

Fig. 71. Calibration with No ROI M
Fig. 72. Calibration Units

I nputs.

4.3.3. Peak Search

This function initiates a Mariscotti'°-type 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,
the 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
close peaks might have contiguous ROIs. Existing ROl s are not cleared.

The ROI Report command (see Section 4.1.7) can be used with this function to produce a semi-
guantitative nuclide list for the spectrum.

4.3.4. Peak Info

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

® |f the spectrumisnot calibrated, the channel centroid, FWHM, FW1/xM (all in channels),
gross area, net area, and net-area uncertainty are displayed for the ROI peak marked by the
marker.

e |f 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.

Thisinformation is displayed beneath the Spectrum Window on the Supplementary Information
Line and/or in atext box inside the Expanded Spectrum View, at the top of the peak. Both
displays areillustrated in Fig. 73. To remove the text, press <Esc>.

The program subtracts the cal culated 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

1M A. Mariscotti, “A Method for Automatic Identification of Peaks in the Presence of Background and its
Application to Spectrum Analysis,” Nuclear Instruments and Methods 50, 309- 320 (1967).
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widths are linearly interpolated between the

background-subtracted channels. Peak: 4073.43 = 4073.43 ke
Fu/HM: 365 Fw/(1/51M: 13.38

. Grozs Area: 634163
The background on the low channel side of the Net Area: BODGES +573

peak isthe average of the first three channels of
the ROI (see Fig. 74).

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
Isthe average of the last three channels of the

ROI. The channel number for this background Pl 407545 = 407343 ke No closs fbray match
pointis alsothemi dC_“ e channel Of_the three Gross Arear 634163 Net Avea: BO0GGS £673

points. These two p0|_nts on each S".je of Fhe Fig. 73. Peak Info Beneath Marker and at Top
peak form the end points of the straight-line of Peak

background.

1 1 h

Fig. 74. Background Calculation Details.

The background is given by the following:

(2)
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where:
B = thebackground area
| = theROI low limit
h = theROI high limit
C, = thecontentsof channel i
6 = thenumber of data channels used (three on each end)

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

h
A, = Zl C. (3)
i -
where:
A, = thegrosscountsinthe ROI
| = theROI low limit
h = theROI high limit
C, = thecontentsof channel i

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 = C (4)
i=1+3
where:
A,, = theadjusted grosscountsin the ROI
I = theROI low limit
h = theROI high limit
C. = thecontentsof channel i

The net areais the adjusted gross area minus the adjusted cal culated background, as follows:

B(h-1-5)

Ao BT T

(5)

The uncertainty in the net areais the square root of the sum of the squares of the uncertainty in
the adjusted gross area and the weighted error of the adjusted background. The background
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uncertainty is weighted by the ratio of the adjusted peak width to the number of channels used to
calculate the adjusted background. Therefore, net peak-area uncertainty is given by:

h-1-5)( h-1-5
JA B( : )(h_M) ®
where:
A,, = theadjusted grossarea
A, = thenetarea
B = thebackground area
I = the ROI low limit
h = theROI high limit

4.3.5. Input Count Rate

This command is supported by most modern MCBs (the Input Count Rats: 244 cps
menu itemis gray/ inactive for unsupported units), and T —————
displays or hides the input count rate indicator (Fig. 75) in Fig. 75. Input Count Rate

the upper left corner of the spectrum window (thisisthe 5:251 ay in Expanded Spectrum
Input count rate, not the number of processed pulses). Note '

that if the full spectrum view is positioned in the same corner,

it can obscure the Input Count Rate box. This command is a so on the right-mouse-button menu.

4.3.6. Sum

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

1. If the marker isnot 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 themarker isin an ROI, the sum of the data channels in the ROI is shown on the display.
Thisisthe same as the gross counts in the Peak Info display, but can be used on wider ROISs.

4.3.7. Smooth

The Smooth command is available in buffer windows only. It transforms the data in the buffer
according to afive-point, area-preserving, binomial smoothing algorithm; that is, the existing
datais replaced, channel-by-channel, with the averaged or smoothed data as follows:
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g - (O, + 40, + 60,+ 40, + O,,,)

\ 16 @)
where:
S = the smoothed datain channel i
O, = theorigina datain channel i
4.3.8. Strip...

This command (Fig. 76) strips the specified disk spectrum from the spectrum in the buffer and
stores the result in the buffer. Select a File name and Stripping Factor, and click on OK.

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

The strip factor isarea number that is multiplied, channel by channel, by the disk spectrum
before being subtracted from the buffer. If the Use Ratio of Live Times box is marked, the strip
factor is calculated as the ratio of the live time of the buffer spectrum divided by the live time of
the disk spectrum. Unmarking the Use Ratio box allows you to enter a factor, which can be
negative, in which case the spectra are added.

Strip Spectrum File EE3
Lok ir: |E| User j ﬂ e E
L Cut
thr BchSd32%. Chin
File name:  |3H4275.Chin Open |
Files of twpe: |Integer CHM ﬂ Cancel

Stripping Factor

Factor by which file data will be multiplied before being zubtracted fom
spectium in memaory.

[+ Use Ratio of Live Times

Fig. 76. The Strip Spectrum File Dialog.
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NOTE Thelivetimesand 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.
4.4. Services
The Services menu (Fig. 77) contains several functions and | Services
utilities. Job Conbral...
Library 3
4.4.1. Job Control... Zample Description. .
Most of the functions under the various MAESTRO menus can Lock/Uniock Detector...
.. . . Edit Detector List...
be automated by writing a JOB, which consists of one or more

Fig. 77. The Services

commands written in ASCI| text (see Chapter 6 for an in-depth Menu

discussion). JOBs allow you to easily perform repetitive tasks
and/or defineinitial conditions at Detector startup. These files are
given afilename extension of . JOB. To start aJOB or edit a. JOB file, select Services/Job
Controal... to display the dialog shown in Fig. 78.

Torun aJOB, select a. JOB filename and click on Open. The contents of the selected file can be
displayed at the bottom of the dialog by using the mouse to mark the Show Contents checkbox.

Note that displaying the file contents (RunJOBFile _____ HEH
will slow down the accessing of files, Look i | =3 User = =
eSpeCI_aI ly when browsing through a Rox B askvars.jo 25, 451 b %, FIELDSAY
long list. Scx = % BEEP.OB 3 fiter1 0ok
temp ﬁ Autof.job ﬁ Beeps.job ‘% filkerS.job
. Trpl 2, autoga.job 2% Beepss.job 22, fred job
Once a JJOB Is star Fed, most menu =3 weterd % ko ob % potloioh % e
functions will be disabled (grayed) to  ASKEM.job 7, autoga2.job %=, 01832 job % lter2.job
prevent interference with JOB asit p I N
runs. The . JOB filename will be T — :
displayed on the Title Bar. e ame: —Jaskars o [ Oeen |
Filez of type: I.J.:.I:. Files j Cancel |
If you try to start another JOB while W Show Contents:

Bisalr running, the di k - itFie |
aJo .S al eady U. g, the d aIOg iagzp_;pectrum 2| Edit File
shown in Fig. 79 will open, showing wait 10
the name of the current JOB. In this save "$iShanBase]1${loop] {FiicE "

" En0_I00p
case, the options available are to
f of

Fig. 78. . JOB File Selection and Execution.
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terminate execution of the running JOB (click on Terminate Job) or allow the JOB to continue
(click on Close or press <Esc>).

To edit a. JOB file from the Run JOB File dialog (whether or not Show Contentsiis activated),
select afile from thelist and click on the Edit File button. Thiswill open Windows Notepad
with the . J0B file loaded.

NOTE When editing is complete, the file must be saved in JOB Control K E3
Notepad (select Save or Save As under the File 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’'s Show Contentslist box.

Running: Mga.job

Terminate Job |

Fig. 79. Dialogif JOB is

If aJOB isterminated prematurely because of some error Already Running.

condition, 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.

4.4.2. Library

The commands on this submenu (Fig. 80) allow | Services

you to select the nuclide library to be used and Job Contral... |

display the peaks list. MAESTRO V6 uses the Select Peak...
GammaVision Library Editor (supplied; see 2ample Descriptiarn. . Select File..
Section 7.2 for a detailed discussion), so you can Lock/Unlock Detector..

now use. LI B- or . MDB-type (NuclideNavigator) Edit Detectar List...

libraries.™ Fig. 80. TheLibrary Submenu.

4.4.2.1. Select Peak...

This opens awindow containing alist of the library peaksin energy order (Fig. 81). Thislist
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, energy, percent, or half-life by clicking on the desired
column header.

“The old MAESTRO library format (. MCA) is no longer supported.
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¢ Library List HEA
Librany: GwDemo. Lib

Huclide Energy | Percent Half-1Life
Zd-109 22 .16 g6 . 0000 136 Davs
Zd-109 24 .94 17.0000 136 Davs
Am—241 59 .54 36 .3000 432 YVr=.
Hg-203 70.83 3.5200 46 .59 Davs=
Hg-203 72.87 G.4000 46 .59 Davs=
Zd-109 a8.03 3.6100 436 Davs=
Co-57 122.07 a5 . 6000 272 .4 Davs
Co-57 136.43 10.6000 272 .4 Davs
Ce—139 165 .85 79,9500 137 .7 Davs
Hg-203 279 .17 g1.5000 46 .59 Davs=
Sn—-113 391 .69 64.1600 115.1 Days=
C=—137 BEl. 66 g5 .2100 n. 17 ¥r=.
¥—-88 398 .02 95 . 0000 106 .7 Davs
Co—a1 1173.24 999000 1925 Davs=
Co—hl] 1332 50 99 9824 1925 Days

Fig. 81. Peak List Dialog Box.

4.42.2. Select File...

A nuclide library is used by the Peak Search and report functions for semi-quantitative
Identification and activity calculations for spectral components according to calibrated peak

energy.

At startup, MAESTRO automatically
attemptsto load the library last loaded. This
working library stays resident in memory
after it has been loaded. Thereafter, it can be
replaced at any time using the Select File...
command, which displays the dialog shown
in Fig. 82. Either . LI B-type or . NDB-type
libraries can be used. When alibrary is
loaded, and if the spectrum is calibrated, the
Library indexing buttons on the Status
Sidebar are enabled (black).

4.4.3. Sample Description...

This command opens the dialog
shown in Fig. 83 for reading,

Load Library File

Look, in:

|a Uszer

[ICat
Lib.Mcb
Lib0.Mch
LibT.Mch
Libz.Mch
Libd.Mch

File name:

| Defaul Lib

Open |

Filez of type: |Maestm Library

ﬂ Cahicel

Fig. 82. ThelLoad Library File Dialog.

Sample Dezcription

2] %]

editing, or entering the Sample

Mixed gamma marinelli on endcap of P40268A

Cancel

Description of the displayed
spectrum. This description can
be up to 128 charactersin length,

92

Fig. 83. Sample Description Entry.
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and automatically accompanies the spectrum when it is subsequently copied or saved to afile.
This description also appears in the title bar at the top of the window while the spectrumis
displayed. For filesin the . CHN format, only the first 63 characters are saved in the spectrum file.

4.4.4. Lock/Unlock Detector...

Thisfacility enables you to protect a Detector from destructive access (e.g., Start, Stop, Clear)
by any program on the PC or network. While any program can view the data and read the
contents on any Detector in the system — locked or unlocked — the contents of alocked
Detector cannot be changed without knowing the password.

NOTE Thereisno master password. If the password islost, contact ORTEC Customer
Service for assistance in unlocking the detector.

If the Detector is currently unlocked, selecting L ock/Unlock will show the dialog displayed in
Fig. 85. Enter the Owner name. Then enter a password in the Password field, and re-enter it in
the Verify field (the two entries must agree). Click on OK. The password is not case-sensitive
(that is, uppercase and lowercase |etters are treated the same).

Lock Detector Locked Detector
Cwrer: IFreu:I Bloggs OF. I . 4
Pazsword: | Cancel | e I Cancel |
izt Fig. 84. Password for Accessing L ocked
Fig. 85. Entering Name/Password to Detector.
Lock a Detector.
If the Detector is currently locked, selecting L ock/ Unlack Detector
Unlock will display the dialog in Fig. 86. Enter the
correct password to unlock the Detector. Password: |
Cancel |
Each time destructive access to a Detector is Fig. 86. Unlocking a Detector.
attempted while it is locked, the L ocked Detector
dialog (see Fig. 84) will ask for the password.
In addition, the owner of the Detector will be displayed on Marker: 1452 = E70.83 keV

the Supplemental Information Line, as shown in Fig. 87.
Detectar Locked by Fred Bloggs!

Fig. 87. Name of Person Who
L ocked Detector.
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If you enter the incorrect password in either the Unlock or L ocked Detector dialog, the dialog
will reopen and wait for the correct password. If you do not know the password, click on Cancel
to close the dialog (you will still have read-only access).

4.45. Edit Detector List...

This function allows you to select the Detectors that will be available to MAESTRO on this PC.
Other applications (e.g., ScintiVision-32™, AlphaVision-32®, GammaVision) on the same PC
can have their own lists. In thisway, the different Detectors on the network can be segregated by
function or type.

NOTE When you invoke this command, all Detector windows close without warning, all
buffer windows close with awarning, and a buffer window opens. The buffer window
remains open after you have closed the Detector List Editor dialog.

Figure 88 shows the Detector List Editor dialog. On the left isthe Master Detector List of al
Detectors on the system.

Detector List Editor EE
M azter D etectar List hCA, Pick. List

HO0aET RONALDEE MCE 0000001 ROMALDKE MCE 1 QK

0000002 ROMALDEE MCE 2 0000002 ROMALDEE MCE 2

0000003 SINGLEYO! 319 input 1 0000004 SINGLEYO! S13input2 .

0000004 SINGLEYO! 19 input 2 0000006 SIMGLEYO! 919 input 4 ance

0000005 SINGLEYO! 19 input 3 Q000106 DART Portable unit 2

0000006 SINGLEYO1 319 input 4 0000109 92« 02MCALLISTER_DO

0000017 DART Portable unit 2
0000106 DART Portable unit 2
0000109 32x 02MCALLISTER_DO

-k

Add - Al

Remowve <-- Hew

i

Jd | ] Jl | ]
Fig. 88. Detector List Editor Dialog.

This master list is created by the MCB Configuration program (which is discussed in detail in
the MCB Properties Manual) and is the same for all ORTEC programs (e.g., MAESTRO,
GammaVision, ScintiVision) running on all PCs connected to the workgroup. The default
description for each instrument is derived from the hardware and can be changed within the
configuration program.
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The MAESTRO M CA Pick List initially contains all of the instruments in the master list.

To add a Detector to the MAESTRO Pick List for this PC, click on the name in the Master list,
then click on Add. To add all the Detectors on the M aster Detector List, click on All.

To remove a Detector from thislocal pick list, click on the namein the Pick List and click on
Remove. To remove all the Detectors, click on New.

When Detector selection is complete, click on OK. These selections will be saved to disk and
used by MAESTRO until changed on this screen or until the entire network is reconfigured.
CONNECTIONS-32 programs such as MAESTRO can have more than one Detector pick list on
the PC. For more information on creating and using alternate pick lists, seethel i st nanme
discussion on page 155.

4.5. ROI

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

The ROI menu is shown in Fig. 89. Its functions are availablein | RO

both buffer and Detector windows. See Section 3.5.3 for ROI e (ff F2 or Alt+0

operations performed with the mouse. Mark F2 or All+M
Unbdark, Fz or A+l

45.1. Off Mark Peak Insert
Clear [relete

This setsthe ROI statusto Off. In this state, the ROI bit for the Clear Al

channels will not change as the cursor moves. Thisfunction is Auto Clear

duplicated by <Alt + O> and by <F2> (which toggles between Off, S ave File._

Mark, and UnMark). Recall Fis...

_ Fig. 89. ROI Menu.
The usual ROI statusis Off so the marker can be moved on the

display without changing any of the ROI hits.

45.2. Mark

This setsthe ROI status to the Mark or set condition. In this state, the cursor channels are
marked 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 duplicated

<Alt + M> and by <F2> (which toggles between Off, Mark, and UnM ark).
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ROl s can also be marked with the rubber rectangle and right-mouse-button menu (see
Sections 3.5.3 and 4.8.8), and as described in Section 4.5.4.

45.3. UnMark

This sets the ROI status to the unmark or reset condition. In this state, the channels are

unmarked 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 duplicated by

<Alt + U> and by <F2> (which toggles between Off, Mark, and UnM ark).

4.5.4. Mark Peak

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

e |f the spectrumis calibrated, the region is centered on the marker with awidth of three times
the calibrated FWHM. There does not need to be a peak at the marker position.

e |f the spectrumisnot 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 not
well-formed, no ROI is marked. Thereis no limit on the size of a peak or ROI; therefore, in
some uncalibrated spectra, large ROIs might be marked.

ROIs can also be marked this way with the ROI I ns button on the Status Sidebar, the Mark
ROI button on the Toolbar, Keypad<Ins>, and <lnsert>. See also Mark ROI on the right-
mouse-button menu, Section 4.8.8.

455. Clear

This clears the ROI bits of all ROI channels contiguous to the channel containing the marker.
Thisisduplicated by the ROI Del button on the Status Sidebar, K eypad<Del>, the <Delete>
key, and the Clear ROI Toolbar button. See also Clear ROI on the right-mouse-button menu,
Section 4.8.9.

45.6. Clear All

Thisresets all the ROI bitsin the displayed spectrum (i.e., removes all ROl markings from the
spectrum). However, it does not affect the ROI status of Mar k/Unmar k/Off.

45.7. Auto Clear

When this option is active (click to display a checkmark beside it) and you perform a peak
search (see Section 4.3.3), al existing ROIs are cleared from the spectrum before the search is
performed.
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45.8. Save File...

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

Selecting Save File... opens a standard file- Save ROI File
open dialog (Fig. 90). Enter the File name. Savein | User = & el [ &=
The. RO file extension is recommended, Alpha % Trop Nmaaag.mi
. . . cit] waterford MH30201b.roi
gnd is used_ by default. Aninvalid or null i ] Blark o (] Stabs o
filename will abort the Save operation. Mg loa.rci Testroi
pins tmebdern . roi T estume. roi
Scx Mmebderno.moi

If the file already exists, the system will
display a warning message asking if you

want to overwrite the datain the existing Flegare 1 __ [
file or cancel the save. Click on OK to Baies | R =l cacal |
overwrite thefile. Fig. 90. Save ROI File Dialog.

45.9. Recall File...

Recall File... setsthe ROIsin the buffer or Recall ROI File
active Detector to the table in the disk file Lockjn: | 3 User =l B e =
created by ROI/Save File... (Section 4.5.8), Alpha O T ] N11083ag 1ci

or from the table stored in an . SPCfile. i ;“I:t:gf;'f ;*;?ff;?m'

This command opens the dialog shown in Mga loa.oi Test.oi

Fig. 91, prompting you to select a filename. e v—

When afileis selected, the ROIsin the
buffer or active Detector are set to conform

to the table in the file. The previous ROls | [_goen |
are cleared. The data contents of the buffer Feiles NI R

or Detector are not altered by thisoperation,  Fig 91. ROI File Recall Dialog.
only the ROI bitsin the buffer or Detector.

In. RO 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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4.6. Display

Two of the most important functions of MAESTRO are to
display the spectrum data and to provide an easy and straight-
forward way to manipulate the data. Thisis accomplished
using the Display menu functions, shown in Fig. 92, and their
associated accelerators. The Display functions are available in
both the Detector and buffer modes.

4.6.1. Detector...

Selecting this function opens the Pick Detector list shownin
Fig. 93. Click on a Detector on thislist to display its memory in
the Full and Expanded Spectrum Views. The Pick Detector list
shows the available Detectors, listed by Detector number, and a
brief description.

Thisis duplicated by the Detector droplist on the Toolbar (see

| Drizplay

Dretectar... Chrl+<Fr
Detector/Butfer  F4 or Alt+E

v Logarithmic K.evpad( /]
Autarmatic Kevpad] |
B azeline Zoom

Zaom [n Keppad| + |
<oom Ot K.eypad| - |
Center K.eypad[ 5]
Eull i Alt+F 7

|zotope M arkers

Preferences k

Fig. 92. Display Menu.

page 15). In addition, the first 12 Detectors on the list can be selected by pressing <Ctrl + F1>
for the first Detector in the pick list, <Ctrl + F2> for the second Detector, and so on,

through <Ctrl + F12> (see Section 5.4.8).

The current pick list is selected from the Master Detector
List using Services/Edit Detector List..., asdiscussed in
Section 4.4.5.

4.6.2. Detector/Buffer

This command switches the active window spectrum and
Status Sidebar displays between the last active Detector and
the last active buffer. The Full and Expanded Spectrum Views
display the data in histogram form. This function is duplicated
by the accelerators <F4> and <Alt + 6>. Y ou can also use the
Toolbar’s Detector droplist.

4.6.3. Logarithmic

i Pick Detector Ed |

00000071, DAPED - 452 e

00o0daoz ORSIMP4 MCE 2318
0000003 ORSIMP4 MCE 4
0000004 ORSIMP4 913 input 1
0000005 ORSIMP4 313 input 2
0000006 ORSIMP4 913 input 3
0000007 ORSIMP4 913 input 4
0000002 92« 02HATT

Fig. 93. Detector Selection List.

L ogarithmic toggles the vertical scale of the Spectrum display between the logarithmic and
linear modes. This function is duplicated by Keypad</> and the L og/L inear Display button on

the Toolbar.
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4.6.4. Automatic

Automatic switches the Expanded Spectrum View to alinear scale that is automatically adjusted
until the largest peak shown is at its maximum height without overflowing the display. It a'so
toggles the vertical scale of the spectrum display between the automatic and manual modes. If
the logarithmic scale was enabled, the display is switched to linear. This function is duplicated
by Keypad<*> and the Vertical Auto Scale Toolbar button.

4.6.5. Baseline Zoom

When you select Baseline Zoom, the baseline of the spectrum displayed in the expanded view is
always zero counts. In this mode, a checkmark is displayed beside the item name on the menu.
When Baseline Zoom is off (no checkmark beside the item name), the baseline can be offset to a
higher value. Thisis useful to show small peaks on a high background. When the baseline is
offset, the box in the Full Spectrum View israised above the baseline to show the offset. Thisis
duplicated on the toolbar and right-mouse-button menu.

4.6.6. Zoom In

Zoom | n adjusts the horizontal and vertical scalesin the oo & ﬁ'| ,EJ|
Expanded Spectrum View to view a smaller portion of _ . _
Fig. 94. Vertical and Horizontal Full-

the spectrum. The vertical scaleisdivided by two and :

the horizontal scaleis reduced by about 6% of the full Scale Setting on the Toolbar.
horizontal scale. The current horizontal and vertical full-
scale values are shown on the Toolbar (see Fig. 94). This command is duplicated by
Keypad<+>, the Toolbar’s Zoom In button, and Zoom I n on the right-mouse-button menu.

4.6.7. Zoom QOut

Zoom Out adjusts the horizontal and vertical scalesin the Expanded Spectrum View to view a
larger portion of the spectrum. The vertical scale is doubled and the horizontal scaleisincreased
by about 6% of the full horizontal scale. This command is duplicated by K eypad<->, the
Toolbar’'s Zoom Out button, and Zoom Out on the right-mouse-button menu.

4.6.8. Center

This function forces the marker to the center of the screen by shifting the spectrum without
moving the marker from its current channel. This function is only required when moving the
marker with the mouse; the keyboard functions for moving the marker automatically shift the
spectrum to center the marker when the marker travels past the end of the current expanded
display. Center is duplicated by Keypad<5> and the Center button on the Toolbar.
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4.6.9. Full View

This function sets the Expanded Spectrum View to the maximum number of channelsin the
spectrum (the ADC conversion gain).

4.6.10. Isotope Markers

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 thisway, you can easily seeif the
selected nuclideis present by comparing the
spectrum peaks with the displayed markers. The
marker isasolid color rectangle placed at the
energy of the gammaray, with the nuclide name
shown above the top of the rectangle (Fig. 95).
The markers are shown in both the full view and
the expanded view (Fig. 96). The base of the
rectangle is positioned at the level of the
background for the peak.

The amplitude of the marker for the selected Fig g'émfsotkgge Markers —

peak is normally proportional to the peak area. o '

However, the amplitude can be changed by placing

the mouse in the rectangle, where it will become a double-sided arrow. While the double arrow
is displayed, press and hold the left mouse button and move the pointer higher or lower on the
y-axisto make the rectangle larger or smaller. The amplitude of the marker for the other peaksis
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 change proportionally.

The markers are shown in one of two colors. If the peak area, calculated in the same manner as
for Peak Info, is positive (indicating the peak was found), then the rectangle is one color
(normally green). If the peak areais negative or zero (indicating the peak was not found), then
the rectangle is another color (normally blue).
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+-* Maestro -- digiDART =/n 241 [ Calibration zource 1714 ]

Eile Acoure Calculate  Servicez BOl  Dizplay

D] 8] | CoE ] [res | B| 2| @i | 2dabarT sma =]

=5

— Pulze Ht. Analyziz —
Start:  1:17:52 P
1530 ap-99
Fieal: 17282
Live: 167.40
Dead: 4

— Prezet Limitz——
Eieal:

Live:  300.00
EEal:
[t
el 4
Mda: 1.0 o

LI ROI £|
LI Peak EI
m Libray EI

= 0ORTEC
11:40:57 Apd
Tue 09-lan-01

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

| 4
Fig. 96. Isotope Markers, Expanded View.

4.6.11. Preferences...

This displays the options available for selecting the screen colors Points
and spectrum display options. The submenu is shown in Fig. 97. Fill RO
» Fill &
4.6.11.1. Pointg/Fill ROI/Fill All Spectum Colors...
Feak. |nfo Font/Calar....

Use these functions to select the histogram display mode for both
spectrum windows.

Fig. 97. Display
Pr efer ences Submenu.

In Points mode, the data are displayed as points or pixels on the
screen, in the colors chosen for Foreground and ROI under
Display/Pr efer ences/Spectrum Colors... (see Section 4.6.11.2).
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In Fill ROl mode, the unmarked regions of the spectrum
are displayed as points, while the ROIs are filled from the ~
baseline to the data point with the ROI spectrum color. oy -

In Fill All mode, all the data points are filled from the g
baseline to the data point with the For eground and ROI .
spectrum colors.

Figure 98 shows a comparison of the three display modes. P "

Note that the point/pixel size in the Point- and Fill ROI - S = .
mode illustrations has been exaggerated to make them i, S IR
easier to see.

4.6.11.2. Spectrum Colors...

Usethisdialog (see Fig. 99) to select colors for various
features in the two spectrum windows. Each scroll bar
controlsthe color of a different feature. The vertical
colored stripes behind the scroll bars show the available
colors.

Fig. 98. Comparison of the Points,

Fill ROI, and Fill All Display
The Background scroll bar controls the background color M odes.

of the spectrum window, Foreground determines the color
of the spectrum points or fill, ROI governs the color of the ROI points or fill. The points/fill of a
compared spectrum (File/Compare...) use the Compar e color, unless they overlap with the

original spectrum, in which case the Composite color is used.

To change a color, click and hold the left mouse button
on the scroll bar button and drag it slowly across the Seska —:-—%JJ -——
different colors. When the desired color is displayed in Foreground - B
the box beside the OK button, release the mouse button. ful) ] ] : ’
The spectrum window will immediately change color. ol o] | »
(full) _s I :
To cancel acolor change, return the slider button to its EE;EES{E . =1 —*:J
starting color, or close the Spectrum Colors... palette . . __j =
C L . ut Peaks 4] ]
by clicking on Cancel or pressing <Esc>. Special ¢ »
y 0K | Defaults| Cancel
To reset the color valuesto the original MAESTRO colors, - e | i |

click on Defaults. Fig. 99. Display Color Selections.
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To accept the color changes, click on OK. These color changes will be recalled the next time

MAESTRO is started.

NOTE The Spectrum Colors... affect only the spectrum windows. The colors of the
remaining features on the screen must be changed using the Windows Control Panel
(which will aso, of course, affect the appearance of all other Windows applications on

this PC).

4.6.11.3. Peak Info Font/Color

This function opens the Font dialog (see Font
Fig. 100). It allows you to select the font type,

Font style: Size:

size, and color used to display Peak | nfo data
in the text box in the spectrum windows (see
Section 4.3.4, Fig. 73).

H Times New Foman
Werdana

Effects

[~ Stikeout

[ Underline

Calor:

|
=

I T eal -

|F| eqular

18
24
1 =
Sample
AaBbyysz
Script:
['wrestem =]

Fig. 100. Peak Info Font Selection.

4.7. Window

This menu contains standard Windows commands for controlling
the display of the spectrum windows (Fig. 101). In addition to the
spectrum window display mode (Cascade, Tile Horizontal, Tile

Vertical, etc.), thelist of open buffer and Detector windows is shown.

The currently active spectrum is checkmarked.

MAESTRO now has a Multiple Windows command that lets you
choose between the newer multiple-detector-window mode and the
original single-detector-window mode.

In single-window mode (no checkmark beside M ultiple Windows),
to make another window the active window, click on its entry in the
list. Thisis especially useful if one window has been enlarged and
has obscured other windows.

| wafindion

LCazcade
Tile Honizontally
Tile Vertizally
Arrange lcong

v Auto Arrange

v Multiple Windows

1 Butfer(1] - Buffer
2 Meh - WwWBC Hal 2
v 3hch-'WBC Hal 3

Fig. 101. Window
Menu.
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4.8. Right-Mouse-Button Menu

Figure 102 shows the right-mouse-button menu. To open it, position the Start
mouse pointer anywhere in the desired spectrum window, and click the Stop
right mouse button, then use the left mouse button to select from its list Clear
of commands. ey
Zoarm |
Zoom Out
4.8.1. Start Ui Simars [
Thisinitiates data collection in the selected Detector. Any warnings Mark ROl
arising from problems detected at the hardware level will appear in a e RO
message box or on the Supplemental Information Line at the bottom of Peak Info
the display. The Detector can also be started with the <Alt + 1> Lt Lo, £ <z
accelerator, the Start Acquisition button on the Toolbar, or the Start 2u
command on the right-mouse-button menu. If the Detector is already L [P
started or if abuffer window is active, this entry is grayed. Fig. 102. Right-
M ouse-Button
4.8.2. Stop Menu for Spectra.

The Stop command is available only in Detector windows, and terminates

data collection in the active Detector. If the Detector is not active, the entry is grayed. The
Detector can also be stopped with the accelerator <Alt+ 2>, the Stop Acquisition button on the
Toolbar, and the Stop command on the right-mouse-button menu.

4.8.3. Clear

Clear erasesthe spectral data and descriptors (e.g., real time, live time, start time) in the active
Detector or buffer window. The presets are not altered. (This function might not operate on some
types of Detectors when they are collecting data.) The data can also be cleared with <Alt+ 3>,
the Clear Spectrum button on the Toolbar, or the Clear command on the right-mouse-button
menul.

4.8.4. Copy to Buffer

The Copy to Buffer function transfers the data and descriptors (e.g., live time, real time), from
the active Detector window to a new buffer window. This function can also be performed with
<Alt + 5>, the Copy Spectrum to Buffer Toolbar button, or the Copy to Buffer command on
the right-mouse-button menu.

4.85. Zoom In

Zoom | n adjusts the horizontal and vertical scales in the Expanded Spectrum View to view a
smaller portion of the spectrum. If the rubber rectangle is not being used, the vertical scaleis
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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 current
horizontal and vertical full-scale values are shown on the Toolbar.

This command (not using the rubber rectangle) is duplicated by Keypad<+>, the Toolbar’s
Zoom | n button, and Zoom In on the Display menu.

4.8.6. Zoom Out

Zoom Out adjusts the horizontal and vertical scalesin the Expanded Spectrum View to view a
larger portion of the spectrum. The vertical scale is doubled and the horizontal scaleisincreased
by about 6% of the full horizontal scale.

This command is duplicated by K eypad<->, the Toolbar’s Zoom Out button, and Zoom Out
on the Display menu.

4.8.7. Undo Zoom In

Thiswill undo or reverse the last Zoom I n operation done with the rubber rectangle. It restores
the display to the horizontal and vertical expansion before the Zoom In. It is not the same as
Zoom Out.

4.8.8. 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 3.5.3 and 4.5.4.

4.8.9. Clear ROI

This clears the ROI bits of all channelsin the rubber rectangle or all ROI channels contiguous to
the channel containing the marker. See also Section 4.5.5.

4.8.10. Peak Info

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

e |f the spectrumisnot calibrated, the channel centroid, FWHM, and FW(1/x)M, in channels,
are displayed.

e |f calibrated, the channel centroid, FWHM, and FW(1/x)M, in channels and energy, the
gross and net area, and the library “best match” are displayed.
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The x-factor is determined in Calculate/Settings.... The peak information is displayed in a pop-
up box at the top of the peak (Fig. 73). Thisis duplicated by double-clicking the mouse in the
ROI or with Calculate/Peak I nfo. To close the box, left-click on it or press <Esc>.

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

See Section 4.3.4 for peak calculation detalils.

4.8.11. Input Count Rate

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

4.8.12. Sum

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

e |f the marker isnot 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.

e |f the marker isin an ROI, the sum of the data channelsin the ROI is shown on the display.
Thisis the same as the gross counts in the Peak | nfo display, but can be used on wider
ROls.

4.8.13. MCB Properties
This displays the MCB Properties as described in Section 4.2.7 for the selected Detector.
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This chapter describes the MAESTRO keyboard commands. The keys described in this section
are grouped primarily according to location on the keyboard and secondarily by related function.

5.1. Introduction

Table 3 provides a quick referenceto all of the MAESTRO keyboard and keypad functions.
These accelerators are also illustrated in Fig. 103, and discussed in more detail in the remainder
of the chapter.

The accelerators are available only in the MAESTRO window. The Title Bar must be
highlighted with the active title bar color (as set up in Windows Control Panel). In addition, the
active cursor — 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, pressing <Alt + Tab>, or, if theinactive
window is visible, pointing with the mouse at some spot in the inactive window and clicking.

The multi-key functions, such as <Alt + 1> or <Shift + ->, are executed by holding down the
first key (e.g., <Alt>, <Shift>, or <Ctrl>) while pressing the key that followsthe “+” signin the
brackets, then releasing both keys simultaneously. Functions that use the keypad keys begin with
the word Keypad, e.g., Keypad<5>.

As usual for any Windows application, the menus are accessed by clicking on them with the
mouse, or by using the Alt key plus the key that matches the underlined letter in the menu item
name. For example, the multi-key combination to activate the File menu is <Alt + F>.

Note that the MAESTRO accelerator keys do not interfere with Windows menu operations or
task switching. For example, when amenu is active (i.e., pulled down), the <~>/<-> and
<1>/<|> keysrevert to their norma 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
MAESTRO accelerators again.

5.2. Marker and Display Function Keys

5.2.1. Next Channel <->[<e>

The right and left arrow keys move the marker by one displayed pixel in the corresponding
direction. This might represent ajump of more than one spectral data memory channel,
especially if the horizontal scale in channelsis larger than the width in pixels of the window (see
the discussion in Section 3.3).
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Table3. Quick Referenceto MAESTRO Keyboard Commands.

Key

<l>or <F5>
<t>or <F6>
<->

<>

<->or <F7>
<+>or <F8
<Ctr| + ->
<Ctr| + «>
<Shift + ->
<Shift + <>
<Alt + ->
<Alt + «>

<PageUp>
<PageDown>
<Home>
<End>

<Ctrl + Fi>
<F2>

<F3>

<Shift + F3>

<F4> or <Alt + 6>
<F5>or <l>
<F6>or <1>
<F7>o0r <->
<F8> or <+>
<Alt + F7>
Keypad<->
Keypad<+>

K eypad<t>
Keypad</>
Keypad<*>
Insert<ins>
Ddete<Dd>
<Shift + 1>
<Shift + |>

<Alt + 1>

<Alt +2>

<Alt +3>

<Alt +5>

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

<Shift + Alt + ->
<Alt + +>

<Shift + Alt + +>
<PrintScreen>

Function

Change vertical scae so spectrum pesks are smdler.

Change vertical scale so spectrum pesks are larger.

Move marker to higher channdl.

Move marker to lower channd.

Narrow the horizontd scale.

Widen the horizontal scale.

Jump to next higher pesk.

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 channdl number in 1/16th-screen-width increments.
Jump to first channe of the full spectrum.

Jump to last channd of the full spectrum.

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

Switch ROI bit control from OFF to SET to CLEAR.

In MCBs that support ZDT mode, switch between the two spectrastored in ZDT
mode.

In MCBs that support ZDT mode, switch the disk spectrum to compare normd to
disk ZDT spectrumor ZDT spectrum to disk norma spectrum.
Switch between displaying selected Detector and buffer.

Change vertica scae so that spectrum pegks are smdller.

Change verticd scae so that spectrum peeks are larger.

Narrow the horizontal scale.

Widen the horizontal scale.

Sets the Expanded Spectrum View to the full spectrum.

Zoom out.

Zoomin,

Center expanded display on cursor.

Switch to logarithmic verticd scale.

Switch to auto vertical scae.

Mark the peak region around the cursor as an ROI.

Clear the ROI.

Shift the compare spectrum upwards.

Shift the compare spectrum downwards.

Sat acquisition in sdected Detector.

Stop acquisition in sdlected Detector.

Clear detain sdected Detector.

Copy daain the sdlected Detector to the buffer.

Switch between displaying sdected Detector and buffer.

Decrease amplifier fine gain by smalest increment (where supported).
Decrease amplifier fine gain by severa increments.

Increase amplifier fine gain by smalest increment.

Increase amplifier fine gain by severd increments.

Capture screen to Windows Clipboard.
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If the horizontal scale is expanded, when the marker reaches the edge of the spectrum window,
the next key press past the edge shifts the window to the next block of channelsin that direction
such that the marker is now in the center of the display.

When the ROI modeis set to Mark, the <->/<«-> keys cause the channels to be marked as the
marker moves. Similarly, they clear the ROI bits while the ROl modeisUnMark (see
Section 4.5).

5.2.2. Next ROI <Shift + ->/<Shift + «>

The <Shift + -> or <Shift + <> move the marker to the beginning of the next higher channel
ROI, or the end of the preceding ROI, respectively, of the displayed spectrum. These functions
are duplicated by the ROI indexing buttons on the Status Sidebar.

5.2.3. Next Peak <Ctrl + ->/<Ctrl + «>

The <Ctrl+ -> and <Ctrl+ <> keys perform a peak search on the spectrum in the higher or
lower channel direction, respectively, and move the marker to the first peak found. If no peak is
found, the program displays the “No M or e Peaks’ message and the marker does not move. If
the spectrum is energy-calibrated and the library loaded, the system displays the best match from
the library within two FWHMSs of the peak centroid. If there is no match within this range, the
“No Close Library Match” message is displayed. These functions are duplicated by the Peak
indexing buttons on the Status Sidebar.

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

These keys move forward or backward through the nuclide library to the next closest library
entry. Each button press advances to the next library entry and moves the marker to the
corresponding energy. Also, instead of indexing from a previously identified peak, the marker
can be positioned anywhere in the spectrum and these keys used to locate the entries closest in
energy to that point. If awarning beep sounds, it meansthat all library entries have been
exhausted in that direction, or that the spectrum is not properly calibrated for reaching the
energy with the marker. In any case, if an appropriate peak is available at the location of the
marker, data on the peak activity are displayed on the Marker Information Line. These functions
are duplicated by the Library indexing buttons on the Status Sidebar.

5.2.5. First/Last Channel <Home>/<End>

These keys move the marker to the first or last channel of the spectrum.
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5.2.6. 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 atered when the marker is moved with these
keys, that is, the Mark/UnM ar k/Off stateisignored. The marker channel contents and Marker
Information Line are continuously updated as the marker jumps, so when the jump is complete,
the marker information is up-to-date for the current channel.

5.2.7. 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 awidth of three times
the calibrated FWHM. There does not need to be a peak at the marker position.

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

These accelerators duplicate the function of the Mark ROI Toolbar button and the ROI/Mark
Peak menu selection (see Section 4.5).

NOTE <Insert>and Keypad<Ins>work conveniently in combination with <Ctrl| + <> and
<Ctrl + ->to rapidly set peak ROIs.

5.2.8. Clear ROI <Delete> or Keypad<Del>

<Delete> and K eypad<Del> clear the ROI bits of all ROI channels contiguous to the channel
containing the marker. These accelerators duplicate the function of the Clear ROI button on the
Toolbar and the ROI/Clear menu selection (see Section 4.5).

5.2.9. Taller/Shorter <1>/<>

The <1> and <!> keys decrease or increase the vertical full scale of the displayed spectrum so
the peaks appear taller or shorter, respectively. The minimum s 16 counts-full-scale; the
maximum is 1024 million counts. Each successive key press doubles or halves the full scale
until the maximum or minimum is reached. Whenever the maximum full-scale value is reached,
the next <1> key press switches to logarithmic scale. If the display is already in logarithmic
scale, the display switchesto linear scale. In either case, the vertical full-scale value is aways
shown on the Toolbar.
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Note that if the number of counts exceeds the full-scale value, the data points will be displayed
at the full-scale value.

These keys duplicate the function of the <F6>/<F5> keys.

5.2.10. Compare Vertical Separation <Shift+1>/<Shift+!>

In Compare mode, the <Shift + 1> or <Shift + | > keys decrease or increase the vertical
separation between the two spectra. Each successive key press will increase or decrease the
separation by moving the spectrum read from disk. The spectrum from disk can be moved below
the first spectrum if it has fewer counts.

5.2.11. Zoom In/Zoom Out Keypad<+>/<->

K eypad<+> increases the scale of both axes in the Expanded Spectrum View so the peaks
appear larger, while K eypad<-> does the opposite, making the peaks look smaller. The scale
value for both axes is always shown on the Toolbar.

These functions are duplicated by the Zoom In/Zoom Out buttons on the Toolbar and Zoom In
and Zoom Out under the Display menu. See Section 3.3 for a more detailed discussion.

5.2.12. 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 on
the Supplemental Information Line at the bottom of the screen. If the gain stabilizer is active, the
display of the histogram data might not change.

Thefinegain canasobeset with Acquire/Adjust Controls... (Section 3.2.3), <Shift + Alt + +>/
<Shift + Alt + ->onthekeyboard, and K eypad<Alt + +>/ <Alt + ->.

5.2.13. 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 alarge increment of fine gain. If the gain
stabilizer is active, the display of the histogram data might not change.

Thefinegain canasobeset usng Acquire/Adjust Controls... (Section 3.2.3), <Alt+ +>/ <Alt+ ->
onthekeyboard, and K eypad<Alt + +>/ <Alt + ->,
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5.2.14. Screen Capture <PrintScreen>

The <PrintScreen> key captures the entire monitor display to the Windows Clipboard, where it
isavailable for usein other applications such as word processors, Windows Paint. Some older
keyboards require <Alt + PrintScreen> or <Shift + PrintScreen>.

A typical usage would be to set up the display as desired for the snapshot (you might wish to use
Display/Pr efer ences/Spectrum Colors... to select black or white for al areas rather than colors,
since they produce clearer printouts), then press <PrintScreen>. Start the desired graphics or
word processing application. Copy the image from the Clipboard with <Ctrl| + 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.

5.3. Keyboard Number Combinations

NOTE Only the keyboard numbers will function in the following combinations. The keypad
number keys will not perform these functions.

5.3.1. Start <Alt + 1>

<Alt + 1> starts the acquisition in the selected Detector. Any presets desired must be entered
before starting acquisition. This accelerator duplicates the Start Toolbar button, the Start
command on the right-mouse-button menu, and Acquir e/Start.

5.3.2. Stop <Alt + 2>

<Alt + 2> stops acquisition in the selected Detector. This duplicates the Stop Toolbar button,
the Stop command on the right-mouse-button menu, and Acquire/Stop.

5.3.3. Clear <Alt + 3>

<Alt + 3> clears the displayed Detector’ s histogram data and its descriptors (e.g., rea time, live
time). This accelerator duplicates the Clear Spectrum Toolbar button, the Clear command on
the right-mouse-button menu, and Acquire/Clear.

5.3.4. 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
duplicates the Copy to Buffer Toolbar button, the Copy to Buffer command on the right-
mouse-button menu, and Acquire/Copy to Buffer.
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5.3.5. Detector/Buffer <Alt + 6>

<Alt + 6> switches the display between the histogram of the spectrum in the selected Detector
and 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 the presets for the displayed data. This duplicates <F4> and

Display/Detector /Buffer.

5.3.6. Narrower/Wider <+>[<->

The <+> key increases the horizontal scale of the Expanded Spectrum View 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>.

5.4. Function Keys

5.4.1. ROI <F2>

The <F2> key switches the ROl marker status among the Mark, UnMark, and Off conditions,
So you can use the marker to set or clear the ROI bits for particular channels or groups of
channels, or return the marker to normal usage. The current ROl marking status (M arking,
Unmarking) is shown in at the extreme right of the Menu Bar (Off mode is shown as blank).
ROI bits are changed by using the keyboard to move the marker to a channel, asfollows:

® Mark The channel is marked (set) as an ROI with the marker.
® UnMark Thechannel isremoved fromthe ROI (reset) with the marker.
o Off The ROI statusis unchanged with the marker.

5.4.2. ZDT/Normal <F3>

For the DSPEC Plusin ZDT mode, the <F3> key switches between the normal (LTC) or
uncertainty (ERR) spectrum and the ZDT corrected spectrum. It duplicates the Acquire/ZDT
Display Select command.

5.4.3. ZDT Compare <Shift+F3>

For the DSPEC Plus in Compare mode, this accelerator switches the compare spectrum between
the ZDT spectrum and its accompanying LTC or ERR spectrum. Used in combination with
<F3> or Acquire/ZDT Display Select, it allows you to display the normal-to-ZDT, uncertainty-
to-ZDT, ZDT-to-normal, or ZDT-to-uncertainty comparisons.
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5.4.4. Detector/Buffer <F4>

The <F4> key switches between the display of the data in the Detector and the data in the buffer.
It duplicates the function of <Alt + 6> and Display/Detector/Buffer; see Section 5.3.5.

5.4.5. Taller/Shorter <F5>/<F6>

These keys decrease or increase the vertical full scale of the displayed spectrum so the peaks
appear taller or shorter, respectively. They duplicate the function of the <1> and <!> keys. The
vertical scale value is always shown on the Toolbar.

5.4.6. 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.

5.4.7. Full View <Alt + F7>

Full View adjusts the horizontal and vertical scaling to display the entire spectrum in the
Expanded Spectrum View. This duplicates Display/Full View; see Section 4.6.9.

5.4.8. Select Detector <Ctrl + F1> through <Ctrl + F12>

These keys open a new window and display the spectrum for the specified Detector n (wheren =
1to 12, corresponding to <Ctrl+ Fn>, in the order that the Detectors are defined in the Detector
pick list; see Section 4.6.1). The selected Detector name (or the buffer) is shown on the Toolbar.

These keys duplicate the function of the Detector pick list on the Toolbar, and the Detector ...
dialog under the Display 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
Detector isinvalid. In systems with more than 12 Detectors, use Display/Detector ... or the
Detector droplist on the Toolbar.

5.5. Keypad Keys

5.5.1. Log/Linear Keypad</>

K eypad</> toggles the active spectrum window between logarithmic and linear vertical display.
Thisisduplicated by the L og Toolbar button. The vertical scale can be controlled with the
Zoom In/Zoom Out Toolbar buttons, K eypad<+>/<->, the<1> and <!> keys, and <F7/F8>.
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5.5.2. Auto/Manual Keypad<*>

K eypad<*> switches the spectrum window between automatic and manual vertical full scale
(seethe discussion in Section 4.6.4). Thisis duplicated by the Vertical Auto Scale button on the
Toolbar.

5.5.3. Center Keypad<5>

K eypad<5> forces the marker to the center of the screen by shifting the spectrum without
moving the marker from its current channel. Thisis duplicated by the Center button on the
Toolbar. For more information, see Section 4.6.8.

5.5.4. Zoom In/Zoom Out Keypad<+>/<->

K eypad<+> increases the scale of both axes in the Expanded Spectrum View so the peaks
appear larger, while K eypad<-> does the opposite, making the peaks look smaller. The scale

value for both axesis always shown on the Toolbar. These functions are duplicated by the Zoom
In/Zoom Out Toolbar buttons.

5.5.5. 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 on
the Supplemental Information Line at the bottom of the screen. If the gain stabilizer is active, the
display of the histogram data might not change.

Thefine gain can aso be set with Acquire/Adjust Controals... (Section 3.2.3), keyboard
<Alt + +>/<Alt + ->, and <Shift + Alt + +>/<Shift + Alt + ->,
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The MAESTRO . 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 details
of the commands and the required syntax are given in this chapter. A . J0B file can be dispatched
from the Run JOB File dialog accessed viathe Services/Job Control... menu selection, or by
including the name of the . J0B file on the command line when MAESTRO isfirst started (e.g.,
MCA32 DEMO. JOB).

. JOB files are used for the following types of functions:

1. Performing arepetitive task, such as running a sequence of experiments without user
intervention.

2. Defininginitial conditions at startup (useful in preloading presets after a power loss for the
916/916A/917/918/918A each time MAESTRO isrun).

6.1. Job Command Functionality

. JOB files written for previous versions of MAESTRO (e.g. MAESTRO |l or MAESTRO-PM)
can be used. The text versions of these files will work on new Detectors as well as older models,
with the exception of new commands and deleted commands.

6.1.1. Loops

MAESTRO has the ability to run repetitive loops. Furthermore, the current loop count can be
included as a variable in any string, including filenames, program parameters, and text. Data can
thus be stored with unique filenames and label ed with unique descriptions.

6.1.2. Errors

If an error is encountered in running a. JOB file, the execution of the file stops and control
returnsto MAESTRO. An error code appearsin the JOB Controal.... dialog box, as described in
Section 4.4.1.

6.1.3. Ask on Save

If the Ask on Save (see File/Settings...) fields are turned on, MAESTRO will ask the
corresponding questions when SAVE commands are executed in the . J0B file. This means that
execution of the . J0B file will stop until the entry is made.

The ASK commands will also stop the . J0B file and prompt you to enter the requested
information. The . JOB file will continue when you click on OK or press <Enter > on the dialog.
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Theinput is used or stored immediately, before the next JOB instruction, except for the
ASK_SPECTRUM command.

NOTE Asisthe case when saving with the menu or toolbar commands, if you choose Cancel
when responding to an ask-on-save prompt, the entire save operation is canceled for
that particular spectrum.

6.1.4. Password-Locked Detectors

When . JOB files are used with locked Detectors, the first time a destructive command is used on
the locked Detector, you will be prompted for the password. Alternatively, you can use the
ASK_PASSWORD command at the beginning of the JOB. From then on whilethe. J0Bfile
executes,the password is retained and you will not receive a prompt. When the . J0B file quits,
the password is forgotten.

6.1.5. .JOB Files and the New Multiple-Detector Interface

This release of MAESTRO allows you to open eight Detector windows and eight buffer
windows at one time. However, asin previous MAESTRO releases, thereis no limit on the
number of Detectors that can be operated using . JOB files, and only one JOB at atime can runin
asingle instance of MAESTRO. The only differencein MAESTRO V6 is that a Detector
window will open for each SET_DETECTOR command in the JOB, to a maximum of eight, and
these windows will function as follows:

® JOB streamsusethe SET _DETECTOR command to open Detector windows. If eight
Detector windows are already open and SET _DETECTOR isissued to open a ninth window,
the oldest displayed Detector window will be closed without prompting.

® Once a Detector window is open, it cannot be closed within a JOB except by exceeding the
eighth window open.

e On startup, MAESTRO will attempt to open with all Detector windows that were open the
last time the program was shut down. Therefore, when running a JOB from the command
line, if you wish to see only the Detector window(s) called from the JOB stream, use "-b" on
the command line to force MAESTRO to open in a buffer window (see Section A.1). When
running MAESTRO in interactive mode, be sure to close any windows you do not wish to
see during the JOB execution.

® The same buffer window is aways selected by the commandsin a JOB, therefore, a JOB
does not open multiple buffer windows.
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® When you start a JOB, a Detector window will open for each Detector called by the . J0B
file. The JOB filename will be echoed on the main MAESTRO title bar aswell as on thetitle
bars of all open spectrum windows.

6.2. Summary of JOB Commands

This section provides a quick reference to the JOB commands; for more detailed information,
see Section 6.5. In the following descriptions, a variable filename or text isenclosed in “...” and
avariable number is enclosed in <...>; anything enclosed in square brackets[...] isoptional.

ASK _PASSWORD
Asks for password (used to lock Detectors).

BEEP <freg>,<duration>
Produces an audible sound of <freg> Hz, lasting <duration> milliseconds.

BEEP ID
A numerical ID isgiven based on a desired system event.

BEEP “String”
String can be a. WAV file or any event defined in the Registry.

CALL “filejob”
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.
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IMPORT “filename”
This command executes the Import function with the filename specified.

LOAD_LIBRARY *“filename.extension”
Loads anuclidelibrary.

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”.

LOOP <reps>...END_LOOP
Executes al 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 peaksin the active Detector or buffer window.

QUIT
Terminates this copy of MAESTRO.

RECALL “file.chn”
Reads the spectral datafile to the buffer.

RECALL_CALIB “file.chn”
L oads the calibration data from the spectrum in the disk file to the buffer calibration
parameters. The spectrum is not changed.

RECALL_ROI “fileroi”
Setsthe ROIs from the table in the file.

REM [Text]
Thislineisacomment (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 (. EXE by default).
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RUN_MINIMIZED *program”
Same as the RUN command above, except that the application isruninitially as anicon
(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 “fileroi”
Saves the table of ROIs in the active Detector or the buffer in the disk file.

SEND MESSAGE “text”
Sends the text as a command to the Detector.

SET BUFFER
Selects the buffer; ssmeas SET_DETECTOR 0.

SET_DETECTOR <number>
Selects the Detector or buffer (0).

SET_NAME_STRIP “file.chn”
Setsthe strip file.

SET PRESET_CLEAR
Clears all presetsin 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.
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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.

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 “i”
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
counting (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.
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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.

6.3. .JOB File Variables

Variables have been added to the . J0B 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
anywherein the. JoBfile.

For example:

$( Ful | Pat h) = D:\USER\ SO L\ SAMD01. SPC
then:

$( Ful | Base) = D:\ USER\ SO L\ SAMD0O1

$(Fil eExt) = SPC

$(FileDir) = D\ USER SO L

$( Shor t Pat h) = SAMDO1. SPC

$( Shor t Base) = SAMDO1

The following variables are expanded in . JOB file strings:

$( Ful | Pat h) Full pathname of the spectrum file

$( Ful | Base) Full pathname of the spectrum without the “.” and
extension

$(Fil eExt) File extension of the spectrum file without the* . “

$(FileDir) Directory of the spectrum file without the last backslash
(\)

$(Mcabir) 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

$(FF) ASCII form feed character
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$(LF) ASCII line feed character

$( ESQ) ASCI| escape character

$( Short Pat h) Relative pathname of the spectrum file

$( Shor t Base) Relative pathname of the spectrum without the* . “ and
extension

$( Passwor d) Value entered in ASK_PASSWORD command

$( Omner) Valueentered in ASK_PASSWORD command

The filename variables are updated each time a READ operation is performed. The READ
operations are:

LOAD

RECALL
RECALL_CALIBRATION
RECALL_ROI

STRIP

6.4. JOB Programming Example

A common operation that isideal for a. JOB file is the collection of many consecutive sample
spectra without user intervention. An example of thisisthe collection of a series of spectrato
show the radioactive decay in a particular sample.

This process can be described as follows:

Set the Detector parameters, such aslive 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

ok wWNE

By looking at the list of steps above and the explanations below, the necessary commands can be
determined and written down.

Thefirst step in the processisto initialize the Detector to the condition needed of 1000 seconds
livetime. These are:

SET_DETECTOR 1
SET_PRESET CLEAR
SET_PRESET LI VE 1000
CLEAR
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Note that all the presets were cleared before setting the live-time preset. Thisisto ensure that no
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
VWAI'T

During this time the display manipulation keys are active so that the spectrum can be studied
while collection is taking place.

Now move the spectrum from the Detector to the MAESTRO buffer. Select the buffer for the
computational step.

FI LL_BUFFER
SET_DETECTOR 0O

In this step, the nuclide peak of interest is being marked by reading in an ROI file. ThisROI file
has been previoudly defined by looking at the spectrum and marking the peak (or the region
around the peak). This ROI datais saved on the disk under the name DECAYPK. RO . This. JOB
filewill work on different peaks or nuclides just by changing the ROI file.

RECALL_RO “ DECAYPK. RO "

The peak areas of the marked peak or peaks s printed on the printer by this command:

REPCORT “ PRN’

Thisgivesalist of the peak areas and count rates for the marked peak. If the library (LI B. MCB)
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 to
make the process repeat itself for a series of samples. The first and hardest isto write one set of
the above instructions for every sample in the series. A much more efficient way is to use the

L OOP command. To use this, put LOOP before CLEAR and END_L OOP after REPORT. The
whole. JOB file now looks like this:

SET_DETECTOR 1
SET_PRESET CLEAR
SET_PRESET LI VE 1000
LOOP 10
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CLEAR
START

WAl T

FI LL_BUFFER
SET_DETECTCR 0
RECALL_RO “ DECAYPK. ROl ”
REPORT “ PRN'
SET_DETECTCR 1

END_LOOP

Note that an additional SET_DETECTOR 1 has been inserted after REPORT, so the loop will
operate on the desired Detector.

Now select Services/Job Control. Click once on an existing . JOB filename then click the Edit
File button. Thiswill display the contents of that file in Windows Notepad. Y ou can then
overwrite the existing instructions with the above set of commands. However, save the new
Instructions to a new file named SAMPDATA. JOB using the File/Save As function (do not use
Save or the original file will be lost).

Thisnew . JOB file can then be executed in MAESTRO from the Ser vices menu by selecting
Job Controal... to display the Run JOB File dialog. Select SAMPDATA. JOB from the list of files
and click on Open.

6.4.1. Improving the JOB

This. J0B file can be improved by adding a save step for each spectrum collected. Thisis done
by inserting the SAVE command in the . JOB file. The spectrum sample description is also
entered here. This sample description is saved with the spectrum and is printed by the REPORT
command. Note that the loop counter (the ???inthe. J0B file text) isused in the SAVE and
DESCRIBE_SAMPLE commands.

Thenew . JOBfileis:

SET_DETECTOR 1
SET_PRESET_CLEAR

SET_PRESET LI VE 1000

LOOP 10

CLEAR

START

WAl T

FI LL_BUFFER

SET_DETECTCR 0

DESCRI BE_SAMPLE “This is sanple 222.”
SAVE “ DECAY???. CHN'

RECALL_RO “ DECAYPK. ROl ”
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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.

NOTE All of theanalysisis performed on the buffer spectrum so the Detector spectrum can
be erased and the next one started.

Insert CLEAR and START after FILL_BUFFER, as shown here:

SET_DETECTOR 1
SET_PRESET_CLEAR
SET_PRESET_LI VE 1000
CLEAR

START

LOOP 10

VWAI T

FI LL_BUFFER

CLEAR

START

SET_DETECTOR O

DESCRI BE_SAMPLE “This is sanple ??27?”
SAVE *“ DECAY???. CHN’
RECALL_RO *“ DECAYPK. RO ”
REPCORT “ PRN’
SET_DETECTOR 1

END_LOOP

These few examples have shown some of the possibilities of the JOB language in MAESTRO.

6.5. JOB Command Details

ASK_PASSWORD
Thisis used to define the password and owner to be used in the . JOB file. 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 variable, $( PASSWORD) , to the user input so the

password will be available for use in the JOB. The $( OANER) variableis only used when
locking detectors. Following is an example:
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ASK_PASSWORD
LOCK $(password), $(owner) [, ” Nanme”]

BEEP <freg>, <duration>
This command produces an audible tone at a pitch of <freq> Hertz, lasting for <duration>
milliseconds. For example, BEEP 1000,1000 is a nicely annoying alarm, while BEEP 50,50
Isashort “burp.”

This command is disabled by Windowsiif any “sound” softwareis used. It should be used
with caution if other sound-producing software is running.

BEEP ID
A numerical ID is given based on adesired system event. For example, BEEP 7 will exit
Windows.

O

Event

Beep Speaker
Default Beep
Start Windows
Asterisk
Exclamation
Critical Stop
Question

Exit Windows

\IOUT-POOI\)HO|

BEEP “String”
String can be a. WAV file or any event defined in the Registry.

CHANGE_SAMPLE
This command is used to control the CHANGE SAMPLE output and SAMPLE READY
input BNC signals on the rear panel of MCBs with sample-changer control (e.g., DSPEC,
919E), and isintended to initiate a hardware handshake sequence for advancing a sample
changer. The SET_OUTPUT_HIGH command is sent to the currently selected Detector, then
the sample-ready status is monitored (for at least 120 seconds) until the input islow, and
finally the SET_OUTPUT_LOW command is sent and input is monitored until it returns to
the high level again before proceeding.
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Note that if the sample changer controls are not able to make the SAMPLE READY input
go high very soon after the CHANGE SAMPLE signal is set (i.e., the normal state of the
SAMPLE READY islow; it is expected to go high immediately after the CHANGE
SAMPLE condition is set and remain high while the sample changer is moving, and returns
to low when the sample changer is at its new position), it might be necessary to use the
SEND_MESSAGE command to send aSET_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:

SET DETECTOR 1

LOOP 5

CLEAR

START

VWAl T

FI LL_BUFFER

SEND MESSAGE “ SET_OUTPUT_H GH’
SET Detector O
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 function as the Clear
function under the Acquire 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
in the REPORT printout. This performs the same function as the Sample Description...
function under the Services menu.

The loop count value can be included in any text by typing three question marks (???) in the
text where the loop count isto be inserted. The loop count replaces “???” wherever it

appears.
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EXPORT “filename”
This command executes the Export function with the filename specified. The remainder of
the options are defined on the Export tab under File/Settings.... The filename can include
any of the variables defined in Section 6.3.

FILL BUFFER
This command transfers the active Detector data to the buffer. This command has the same
function as Copy to Buffer under Acquire.

IMPORT “filename”
This command executes the Import function with the filename specified. The remainder of

the options are defined on the Import tab under File/Settings.... The filename can include
any of the variables defined in Section 6.3.

LOAD_LIBRARY *“filename.extension”
This command loads the specified . LI B or . MDB nuclide library, and duplicates the function
of Library File under the Services menu. The old MAESTRO library format (. MCA) isSno
longer supported.

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 isretained in the . J0B file and used with any JOB commands (except
SEND_MESSAGE) so the operator does not need to reenter the password.

L OOP <repetitions> ... END_LOOP
This command pair executes multiple times all the commands between LOOP and
END_LOOP. The number of execution timesis specified by <repetitions>. Each command
must be given on a separate line. A value of 0 executes once. A LOOP with no END_L OOP
statement executes once.

The loop count value can be included in any text by typing three question marks (???) in the
text where the loop count isto be inserted. The loop count replaces “???’ the first time the
question marks appear.

NOTE Spaces should beincluded only in the text and not in the filename. Filenames with
spaces cannot easily be used by DOS commands.
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The following is an example:

SET _DETECTOR 1
SET_PRESET_LI VE 20
LOOP 3

SET Detector 1
CLEAR

START

VWAI T

FI LL_BUFFER
SET_DETECTOR O
SAVE “TEST???. CHN’
END_LOOP

The above commands run three 20-second acquisitions and store the dataon adisk in files
TEST001. CHN, TEST002. CHN and TEST003. CHN.

LOOP SPECTRA...END_LOOP
This command executes the commands within the loop once for each spectrum stored in the
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 active Detector or
buffer window, and duplicates the Calculate/Peak Search command. The peak-search
sensitivity is selected in Calculate/Settings.... 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 peak. If
the buffer is not calibrated, the width of the ROI equals the width of the peak as determined
by Peak Search. Overlapping or close peaks might have contiguous ROIs. Existing ROIs are
not cleared, therefore, you might wish to clear them before performing this analysis. This
command has the same function as Peak Sear ch in the Calculate menu.

Thefollowing 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, aslisted in the
library currently in memory, then writesto disk an ROl Report for the peaks found.
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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 created
by SAVE. Any DOS filename, including the drive and subdirectory, can be used. The
resulting memory size of the buffer is the same as the memory size of thefile. Thefile, 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 function as Recall... under the File menu.

The loop count value can be included in the above filename, asin any text, by typing three
guestion marks (?7??) in the text where the loop count isto 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.
The following is an example:

RECALL_CALI B “ CALI BOO1. CHN'
MARK _PEAKS
REPORT “ NEWDATA. RPT”

The report NEWDATA. RPT includes isotope identification using the energy calibration
contained in CALI BOO1. CHN.

RECALL_ROI “filerai”
This command marks the ROI channelsin the buffer or Detector to conform to the table in
the disk file, created by SAVE _ROI or Save File... under the ROl 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 function as Recall File... under ROI. 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 containing >’Co and **’Cs, and ROIs
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marked on the 122-keV and 662-keV peaks. The calibration is saved as spectrum file
COBCS. CHN and as ROl file COBCS. RO .

The command sequenceis:

i?ECALL_CALI B “ COBCS. CHN’
RECALL_RO “COBCS. RO "
REPORT “ COBCS. RPT”

These commands report the values only for the 122-keV and 662-keV peaks. Compare with
the example for MARK_PEAKS.

As usual, the loop count value can be included in any text by typing three question marks
(???) in the text where the loop count isto be inserted. The loop count replaces “ 7?77’
wherever it appears.

REM [Text]
Thislineisacomment (remark) and isignored during command processing. The REM
command allows entering descriptive comments into script files or disabling commands
during testing of scripts.

REPORT *“filename”
This command produces a list of areas, activities, and peak shapes for all the ROIs marked in
the spectrum. See File/ROI Report (Section 4.1.7) for more information on the report
format and contents. The ROI datais presented in either columns or paragraphs, according to
the format most recently selected in the ROI Report dialog (therefore, you can choose a
format before executing the JOB file). If you do not specify afilename, the report will be
sent to the default Windows printer for this PC. If you specify afilename, the report will be
sent to an ASCI| text file that can be used by other programs or printed later. The loop count
value can be included in the filename by typing three question marks in the text where the
loop count is to be inserted. The loop count replaces “???’ in the filename. The filename can
include any of the variables defined in Section 6.3.

RUN “program”
This command executes an application named “program”. Thisistypically an. EXEor . PI F
filename. Note that the program might not run to completion before the . J0B file exits,
unlessitisrun at higher priority or the WAIT “program” command is used.
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RUN_MINIMIZED “program”
Same as the RUN command above, except that the application isruninitially asanicon
(minimized), rather than as a normal window.

SAVE “[d:][\path\]fil€[.chn]”
This command, which has the same function as Save As... under the File menu, saves the
currently active buffer to adisk file. The disk filename (in quotation marks) can be any valid
filename; the drive [d: ], path [\ pat h\ ] and extension [. CHN] are optional. If an extension is
not supplied, the default extension is automatically . CHN. 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 (?7??) in the text
where the loop count isto be inserted. The loop count replaces “???’ wherever it appears.

Any Ask on Save questions defined in File/Settings... are asked each time a SAVE
command is executed. This stops execution of the . JOB file until the question is answered.
Note that if you choose Cancel for an ask-on-save prompt, the entire save operation is
canceled for that particular spectrum.

Thereal 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\]fil€][.roi]”
This command, which has the same function as Save File... under the ROl menu, saves a
table of channel numbers that have the ROI set for the active Detector or buffer in adisk file.
The contents of the spectrum are not altered by this operation. The disk filename (in
guotation marks) can be any valid filename, with optional elements as described for the
SAVE command, above. The default extension is. RO . The loop count value can be
included in the filename by typing three question marks (???) in the text where the loop
count isto be inserted. The loop count replaces “???” wherever it appears.

SEND_MESSAGE “command”
This command is used to send NIM-488 commands to the active Detector. This can be used
to 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 command will exit with error.

If auser attempts to use this command to send destructive commands to alocked Detector,

the JOB will fail. Use UNLOCK to unlock the Detector before using SEND _MESSAGE,
and LOCK afterward.

134



6. JOB FILES

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

STCOP

CLEAR

SEND_MESSAGE “ SET_GAI N_FI NE 2048”
SEND_MESSAGE “ SET_GAlI N_COARSE 100"

SET BUFFER
Selects the buffer; sasmeas SET _DETECTOR 0.

SET_DETECTOR <number>
This selects the active Detector or the buffer. The Detector number can be 1 to 999
according to the Detector configuration, or O for the buffer. Also, SET_DETECTOR without
an argument is used to switch to the previously selected Detector. If a Detector is selected
that does not exist, no change is made. The Detector number is the number shown on the
Toolbar and the Detector pick list.

The JOB processor expects one or more numerals as the argument to this command, entered
with or without quotation marks (e.g., you can enter the numerals 1000 or the string “1000").
The JOB processor will also accept the loop counter as an argument to the function as long
asitisset in quotation marks. For example, you could use "$(loopl)" to sequence through
the detector list, provided the detector list isin numerical sequence.

This command (for values 1 to 12) has the same function as <Ctr |+ F1> through
<Ctrl+ F12>. For value 0 or no argument at all, it duplicates the Detector/Buffer toggle
under the Display menu, <F4>, and <Alt+ 6>.

See also the notes on SET_DETECTOR and the new MAESTRO multi-detector interface in
Section 6.1.5.

SET_NAME_STRIP “file.chn”
This command can be used before STRIP to select adisk filename to be used subsequently
by the STRIP command. (It is not necessary to use this command because the filename can
be supplied as part of the STRIP command itself; however, the command isincluded in the
repertoire for backward compatibility with MAESTRO || command files.) No other action is
performed by this command.
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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.
Presets can only be changed when an MCB is not counting.

The Detector and Detector should be selected by the SET _DETECTOR commands before
the SET_PRESET CLEAR command isgiven, asin 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 the
entered value. With this preset condition, the Detector stops counting when any ROI
channel’s content reaches this value. If no ROIs are marked in the Detector, that Detector
never meets this condition. This command has the same function as the ROl Peak field on
the Presets tab under Acquire/M CB Properties; refer to Section 4.2.7 for additional
information.

The JOB processor expects one or more numerals as the argument to this command, entered
with or without quotation marks (e.g., you can enter the numerals 1000 or the string “1000”).
The JOB processor will also accept the loop counter as an argument to the function aslong
asitisset in quotation marks. For example, you could use the loop counter to collect a series
of spectrawith increasing ROI peak counts by appending zeroes to the loop counter to
obtain 1000 counts, then 2000, and so on.

SET PRESET_INTEGRAL <counts>
This command sets the ROI Integral count preset value for the active Detector. The preset is
set to the entered value. With this preset condition, the Detector stops counting when the
sum of all countsin 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
function as the ROI Integral field on the Presets tab under Acquire/M CB Properties; refer
to Section 4.2.7 for additional information.
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The JOB processor expects one or more numerals as the argument to this command, entered
with or without quotation marks (e.g., you can enter the numerals 1000 or the string “1000”).
The JOB processor will also accept the loop counter as an argument to the function aslong
asitisset in quotation marks. For example, you could use the loop counter to collect a series
of spectrawith increasing ROI integral counts by appending zeroes to the loop counter to
obtain 1000 counts, then 2000, and so on.

SET PRESET_LIVE <seconds>
This command setsthe 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
this limit, unless some other preset condition occursfirst. Thelive timeistherea time minus
the dead time. This command has the same function as the Live Time field on the Presets tab
under Acquire/M CB Properties; refer to Section 4.2.7 for additional information.

The JOB processor expects one or more numerals as the argument to this command, entered
with or without quotation marks (e.g., you can enter the numerals 1000 or the string “1000”).
The JOB processor will aso accept the loop counter as an argument to the function aslong
asit isset in quotation marks. For example, you could use the loop counter to collect a series
of spectrawith increasing ROI integral counts by appending zeroes to the loop counter to
obtain 1000 counts, then 2000, and so on.

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
same function as the Real Time field on the Presets tab under Acquire/M CB Properties;
refer to Section 4.2.7 for additional information.

The JOB processor expects one or more numerals as the argument to this command, entered
with or without quotation marks (e.g., you can enter the numerals 1000 or the string “1000”).
The JOB processor will aso accept the loop counter as an argument to the function aslong
asitisset in quotation marks. For example, you could use the loop counter to collect a series
of spectrawith increasing ROI integral counts by appending zeroes to the loop counter to
obtain 1000 counts, then 2000, and so on.

SET_PRESET_UNCERTAINTY <uncert limit>,<low chan>,<high chan>
For the DSPEC only, this sets the statistical preset to the uncertainty based on the countsin
the region between the low and high channels. See Section 4.2.7 and Eq. 7, page 78, for the
details of the calculation.
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SMOOTH
This command smooths the data in the active buffer window. Its function is the same as
Smooth under 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 as
Start under the Acquir e menu.

START_OPTIMIZE
For the DSP-type only, this starts the optimize function for the detector.

START _PZ
This starts the pole-zero function for the detector. It is automatically included in the optimize
function. (Not supported on al MCBs.)

STOP
This command stops data collection in the active Detector. If the Detector has already been
stopped, no operation occurs. This command has the same function as Stop under the
Acquire menu.

STOP_Pz
This stops the pole-zero function for the detector. Note that the pole-zero function is not
complete when thisis used. The pole-zero function should be alowed to complete
automatically. (Not supported on al 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) from
the spectrum in the buffer and stores the results in the buffer. The disk and buffer spectra
must be the same size. The disk spectrum can be scaled up or down by <factor> (a constant)
or, if <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 “i”
This command moves the “i”th stored spectrum to position 0.
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WAIT [<seconds>]
This command suspends execution of the JOB until either the active Detector stops counting
(in the case where the <seconds> argument is not included), or for afixed number of seconds
(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
(i.e., if acquisition proceeds indefinitely).

WAIT “program’
This command suspends execution of the JOB until the named program stops execution. |f
the program does not stop, the JOB will not continue.

WAIT_AUTO
For the DSPEC only, this waits until the optimize function is complete.

WAIT_CHANGER
For MCBs with sample-changer controls (e.g., DSPEC, 919E), this waits until the sample-
ready signal on the rear panel is present. It is 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
Thiswaits until the pole-zero function is complete. (Not valid on al 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 on Taskbar)
0 = Normal (size determined by last use)
+1 = Maximize (full screen)
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ZOOM: <x,y,w,h>
Changes the position and size of the MAESTRO window. The arguments are:

> s< X

X position of upper left corner of window (0 isleft)

y position of upper left corner of window (0 istop)
width of window in pixels, starting at x and going right
height in pixels, starting at y and going down

Since these arguments are in pixels, experimentation is the best way to determine the desired

Slze.

140



/. UTILITIES

7.1. WINPLOTS

This program makes a hardcopy output of any type of ORTEC spectrum file in afixed format
with many user-set optional variations (such as grid lines) available. The plotting output devices
include 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 interactive 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 channels or energy range for the plot, the printer to be used, whether the plot will bein
logarithm mode or linear mode, and whether to specify the scale maximum in linear mode or use
automatic scaling. If acolor 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. ROIs
can be plotted when stored in the spectrum (. SPC) file or in a separate .RO file.

To start WINPLOTS, click on Start on the Windows Taskbar, then Programs, MAESTRO 32,
and WinPlots (see Fig. 104). WINPLOTS can also be run in command-line mode for usein

. JOB files, or directly from other Windows programs (see Section 7.1.3). In this mode, the
settings can be specified or the defaults can be used.

AllPrograms B | [ MAESTRO 32 N ZF MAESTRO For Windows
"33 MCE Canfiguration

E Muclide Libraty Editor
m WinPloks

74 start

Fig. 104. Starting WINPLOTS.

The spectrum files are associated with WINPLOTS by the installation program, so double-
clicking on a spectrum filename within Windows Explorer will start WINPLOTS and display
that spectrum.

The main WINPLOTS display is shown in Fig. 105.
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™ wWinPlots -- N¥1calb_spc _ [O] x|
File Optionz Help

N1 calb

Mxzd Canma calbalon Foarce , onerd o .

1
o = EL]II d+d100

uled: 1SN 1582 120551 FM Real Time: i01+1255=. Uue Time:5ed3.45=.
Flle: CAUZERNT 1=alb spc Chanrels: 1533+
DeEECks: H12552

Fecall a spectrum file far plotting 02-Jun-97 9:57:09 Akd

Fig. 105. TheMain WINPLOTS Display.

7.1.1. File
Figure 106 shows the File menu. These menu items select the spectrum
and ROI to be displayed, read and write the settings file, and actually Recall Spectrum...
make the plot. iz VR,
Erint Pliat. .
Once afile has been selected using the Recall Spectrum... function Fiecall Settings..
(see thefile-recall dialog shown in Fig. 107), it is automatically Save Settings As...
previewed using the current settings. This is the exact plot that will be Exit AlleFd

pri CInteoll There are minor differences between display and printer fonts 9. 106. The FileMenu.
and colors.

The sample description, format, and number of channels are shown at the bottom of the dialog to
aid in selecting the correct file.
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Recall a spectrum file for plotting EE |
Loak ir: I {3 User j £ |is =
{hr Mantlel spe: M7 1back.spc ttl: PE0419071 2pc ttl: Testl.spc
{x Mcbdemo.spe Floalb spo ttl: pa23mlB.Spo ttl: Test zpc
Hhp Mk40.spc Mpnal00305pc ¥y Qedigmespe Hiy TestZiobes
i MnaZ2 spe ttl: nail0031.5pc ttl: Qedlamyl.spe ttl: uran]Bh.sp
A M1108%acspe PR P10633abspe fp Gedimgy.spe
e M30201 b spo tl:t p2066Rac. =pc tl:t Testzpo
4] 1
File name: IN?1 calb.zpe Open I

Files of type: ISF'I: Format Spectra

[ Show Description:

Integer SFC Format

j Cahcel |

16384 Channels

tixed Gamma calbration source, on endcap.

Fig. 107. The Recall Spectrum Filefor Plotting Dialog.

Figure 108 shows the Recall a settings
filediaog. All of the settings specified on
the Options/Plot... dialog can be saved in
the settingsfile. Thefileis saved inthe
Save Settings menu 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.

ThePrint Plot... dialog is shown in
Fig. 109. The printer can be selected here

from the list of available Windows printers.

The Properties button displays adialog
for setting the printer properties, and is
different for each printer. The number of
copies can be selected to make multiple
copies. This number isreset to 1 after each
print session.

Recall a settings file E E |
Lookjr: | Tmpl BN N=E
RedPlot.zet
File name: Open I
Files of type: ISetting& Files ﬂ Cancel |

Fig. 108. The Recall a Settings File Dialog.

Print Plot ]|
— Printer

Marne: IHF' Drezk et BROC Printer

Status Default printer; Ready

Type: HF DeskJet BROC Printer

Where:  LPTT:

Comment: Humber of copies: |1 3:

QK. | Cancel |

Fig. 109. The Print Plot Dialog.
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7.1.2. Options
The Options menu is shown in Fig. 110. These menu items control the Optians
plot settings and WINPLOTS operation. Plat...

Save Settings on Exit
7.1.2.1. El ot... Alwayz an Top
The Plot Options dialog is shown in (F)igt'iiﬁleTeTmeu
Fig. 111. These settings are all stored '

In the default settings file and rel oaded
when WINPLOTS is next started. The PlotOptions [
'(IintIeai‘E pri ntﬁd at theI todp of every )pl ot Tite:  [Manal Demo

ust apbove the sample aescription). " : co
If no title s specified, a default title Priier[HP Desket 0L Pt =] | Gl |
composed of the spectrum and ROI _HBD' & F _Tj”_t ok & Dot
file names is generated. The Printer i C e S
is selected from the list of available ~ Harizontal ~ Vertical
pri nters. Energy ' " Channels Log = 0 Linear

TicMaks ¥ [T Grd Lines Tic Marks [ GridLines

If the pr| nter supports color printing, Full Scale Fange... fto Scale W Range. .. |
the Colors... button will be enabled.
Clicking on it will display the Color ok | Cancl |
Options dialog (Fig. 112). If you want

monochrome prints from acolor printer, ~ ''9- 111. ThePlot Options Dialog.

mark the M onochrome box. The five
different plot areas can have different
colors. Select the desired color from the droplist for each area. Color Options
These are the Windows colors defined for the selected printer
and might not duplicate the actual colors printed.

—

Grid and Tics: | R

-
—
-

ROI Spectum D ata: [ =

The ROIs can be Boxed, that is, represented as “boxes’ drawn RoiBoxorFil: | I Blue v|

from the start to the stop channel (or energy) and from the base- Ausis Labels: B -

line to above the spectrum. The Filled selection will “fill” the —
. . . Other Text: Bl Green ™

region under the spectrum data with a cross hatch. It is not —

completely filled in and does not extend above the data. ok | Concel

Fig. 112. The Color Options
Text Dialog.

The Axis Labels and the text Description from the file can be
printed. The description includes the sample, detector, and acquisition description.
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Horizontal

If the spectrum to be plotted is calibrated, the plot can be either in Energy 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 readable. Grid 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 part
of the spectrum. Unmarking Full Scale will enable

the Range button. Selecting Range will open the dialog
shown in Fig. 113 so you can set the limits for the plot.
The range of the plot can be either in Channels or

Ener gy (independent of the plot labeling). In order to
easily compare spectra, the energy can be set to values
below the first channel in the spectrum. In this case the
data below channel 0 are plotted as 0.

Vertical

Horizontal Bange Options

Enter the Range for the Honzontal dais:

]|

Aty ————
Fror: | XANANIN { =

Tar IE'I 2.000000

Channelz

r
0

ok

Caricel

Fig. 113. Horizontal Range Options

Dialog.

One of the two choices, Log and Linear, can be selected by clicking on the appropriate radio

button. The linear scaleis set by clicking on Range....

Tic Marks (small lines indicating the scale on the axes) can be included. Including them makes

the plot more readable. Grid Lines can also be included. The grid lines are lines across the

complete height of the plot at the major tic marks.

When Auto Scaleis selected, the plot vertical axisis adjusted so that the largest count in the

spectrum is near the top of the plot region.

When Auto Scaleis clicked off, the Range button is
enabled. Clicking on Range will display the dialog
shown in Fig. 114. The value entered will be the
value for the top of the plotted region. Any counts
above this value will be plotted at this value.

Yertical Hange Ophions |

Enter the b aximum Y alue for the Vertical deis:

k. I Cancel

Fig. 114. Vertical Range Options Dialog.
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7.1.3. Command Line Interface

The WINPLOTS Command Line Interface will support options available in the interactive mode
as shown below:

W NPLT32<spectrunm -R <roi _file> -S <set _file> -P

where:
<spectrunp Specifies the spectral datafile (. SPC, . An1, or . CHN). The extension
must be included.

-R <roi _file> Specifiesthe. RO file. The extension must be included.
-S <set _file> Specifiesthe settingsfile. 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.

7.2. Nuclide Library Editor

MAESTRO V6 now uses the GammaVision Library Editor to create and edit library files, which
are used in the peak search and report functions for the quantitative identification of and activity
calculations for spectral components according to calibrated peak energy.

The new library editor allows you to work with both the MAESTRO/GammaVision . LI B format
and with . MDB-format libraries created by ORTEC’ s NuclideNavigator products. (The old
MAESTRO library format [. MCA] is no longer supported.) The library files are organized by
nuclide, then by the nuclide' s peaks. Library data include the nuclide name, half-life, and half-
life uncertainty. Nuclide names can be any combination of eight characters, but must be
consistent throughout al files. The library peak datainclude the energies and branching ratio or
gammag/disintegration for each energy. The default file extensionis. LI B.

At startup, MAESTRO automatically attempts to load the library last loaded. Thereafter, this
working library can be replaced at any time with Library/Select File.... The library stays
resident in memory after it has been |oaded.

In the analysis report, the nuclides are listed in the order they arein the library. The size of a
working library is limited to 65,000 bytes for any combination of nuclides and peaks (e.g., about
100 nuclides with 1900 peaks or 200 nuclides with 1600 peaks). Master or reference libraries
(e.g., MASTER LI B from A53-BI or MASTER. MDB from NuclideNavigator), from which the
working libraries are built, can be any size.
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NOTE Someold libraries might need to be rebuilt by copying the complete library to a new
library as described in the following section. If you receive a‘Can’t read library”
error, the library should be rebuilt.

Figure 115 shows the library Editing dialog.

! Editing: G¥Demo. Lib

Creation: 4/13/88 105804 4 [ Cd-103 [Cadmium]
Edition: 4/5/95 8:13:53 AM Half Life: | 436 Days
CoR7 Uncertainty: | 54000
Co-BD MHuclide Flags: l—
-0a
Edit Cd-109... |
Sh-113
03137 Peaks
Ce-133 Peak Flags: [Focc=c-
Hg-203
- 241
A4 ] 0 o b A= 0
24 94 (1. 7000E. .
Inzert... | Cut | Edit... Cuit
lhsert Comp | Paste Inzert... Easte
Fig. 115. Editing Library Dialog.
The control menu is shown in Fig. 116; click on the Title Bar 1]
icon to open it. This menu contains severa of the commands Move
necessary to create and edit library files. X Close Alt+F4
) ] ) ] Show b aster Libram...
7.2.1. Copying Nuclides From Library to Library ¥
Bl
To copy nuclides from one library to another library — for Restare
example, to make aworking library from a master library — Sart...
click on the Edit window’s control menu and select Show Load Library...
Master Library.... Thiswill open a standard file-open dialog. Save Library As...
Choose the desired file and click on Open. Both libraries will Pririt Library...
be displayed side by side, asillustrated in Fig. 117. About..

Fig. 116. Library Edit Dialog
Control Menu.
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Lib0_Lib ! Editing: GyDemo.Lib

Te7 . Rb-8d  we131M ‘w | Creation: 4413788 1058044 [ Cad-103 [Cadmium]

Nazd 5191  e133M A | Edition: 4/5/95 219:53 Ak Half Life: | 436 Days
EEM $g18h,.| izlgg ': Co-57 Uncertainty: | B 4000
4l Ze95 Cel3s T CORD Muclide Flags: | --------
k-40  Nb-34  Cz13 P LG :

K42 Npg9s  Cs137 P fReAES Edit Cd-104...
Sod6 Mo93  Ce138 P RN Poks

Cr51 To99M La1d40 B | & _

Mn54 Ru103 EBal40 B | [E2133 Peak Flags: | G------
Mn5E  Rh-106M Ba139 B Egg'iﬁ — - -
Fefd  AglD8 Cel3d R PMS
CoBE  Ag110M Ceddl A [End- 88 03 3 B100E.
Co&7 Cd109 Cel43 4 2 22 16 |8.6000E. |
CoB8  Sni112 Celdd T 3 1 7000E.
CoB0  Sb122 Pridd T

CuBd  Sh124 Nd147 P

FrE5 Sb125 Eu152 U

4576 Sh126 Eu-d54 U

Se75  Te131 Eul155 N

Br82  Tel3? Gd153 N

EEEM j-1| 312 LE-} gg E Inzert. .. Cut Edi... Cut

se i || )
Rb-86  J43%  Tal182

1 ||

Fig. 117. TheMaster Library (left) and Library Editing Dialog (right).

To copy anuclide from the master library to the working library:

1. Gotothe master library list and click once on the nuclide of interest. Thiswill activate the
gray Insert Copy button at the bottom of the Editing dialog’s nuclide list, and change its
label to Insert plus the name of the nuclide.

2. Now, in the Editing dialog, locate the nuclide immediately below the desired insertion
position, click on it once, then click on Insert [nuclide name]. Thiswill insert the nuclide
and display its peak list on the right.

3. Double-clicking on anuclide in the master library will add it to the working library,
inserting it immediately above the currently highlighted nuclidein the list.

7.2.2. Creating a New Library Manually

Open the control menu and click on New. Thiswill clear the Editing dialog so nuclides can be
entered manually. Click on the I nsert... button to open the Insert Library Nuclide dialog, shown
in Fig. 118. Enter the Nuclide Name and Half Life and click on OK.
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Now, at the bottom of the (right-hand) peak list, click on
Insert... to open the Edit Library Peak dialog (Fig. 122).
Enter the energy of the gamma ray and the branching ratio
of the peak.

7.2.3. Editing Library List Nuclides

To edit the information about a nuclide in the working
library:

1. Click onthe nuclide to highlight it. The Edit... button
(in the upper right of Fig. 115) will change to Edit
plus the name of the nuclide, as shownin Fig. 119.

2. Click on Edit [nuclideg].... Thiswill open the Edit
Library Nuclide dialog (Fig. 120). The Nuclide Name,
Half Life, Uncertainty, and Nuclide Flags will
aready be listed.

Insert Library Nuclide [ =] |
Muclide Mame: ||
HEI“: LIfE II:I IDa-IrIS J
IIncertainty: ||:|_|:||:||:||:|
MHuclide Flags
[T Themnal Meutron Activation [T]
[T Fast Meutron Activation [F]
[ Fission Product il
[ Maturally Oecuring lzatope [M]
[T Phaton Reaction (F]
[T Charged Particle Feaction (C)
[T Mo MDA Calculation (]
[T Activity Mot in Total ]
OE. I Cancel

Fig. 118. Insert a Nuclideinto a
Library.

The Uncertainty is asingle number that represents the uncertainty Edit Cd-109.

(2 sigma or 95% confidence level) in the values entered for this

nuclide. It is added in quadrature to form the total uncertainty onthe ~ Fig- 119. Ready to

final report. The Uncertainty value should be taken from the nuclear

Edit this Nuclide.

data sheet for this nuclide. The default is zero, but 2% isarealistic

number.

Thefirst six Nuclide Flags are used to show how the
nuclide was produced. For example, Ther mal
Neutron Activation (T) indicates that this nuclideis
produced when the parent nuclide absorbs a slow
neutron. This can be helpful in organizing reports by
nuclide category. More than one flag can be checked.
Libraries produced with NuclideNavigator Il or |ater
will already have these flags set. For other libraries,
consult areference for the proper settings.

The No MDA Calculation and Activity Not in Total
flags are not used in MAESTRO. The No MDA
Calculation flag indicates that the nuclide will not be
reported unless present in the spectrum. If thisis not
checked, the MDA value will be printed if the nuclide
IS not present in the spectrum.

Edit Library Nuclide 1=
Muclide Marme: |[ERIE
Half Life: |1 2410 IYrs_ J
I nertainty: |5_|:||:||:||:|
MHuclde Flags
[T Themal Meution Activation [T)
[™ Fast Meuton Activation IF)
[ Fizzion Product 1
[T Maturally Oceuring lsotope 4]
[T Photon Reaction [P
[ Charged Particle Fleaction 1]
[T Mo MDa Calculation [M]
[ Activity Mot in Taotal ]
k. I Cancel

Fig. 120. Edit or Manually Add
Nuclide Name.
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The Activity Not in Total flag indicates that the activity for this nuclide will not be
included in the total activity for this sample.

7.2.3.1. Manually Adding Nuclides
To manually add a nuclide to the library list:

1. Locate the nuclide immediately below the desired insertion position, and click once to
highlight it.

2. Next, click on the manual Insert... button to open the Edit Library Nuclide dialog. The
dialog will be blank.

3. Fill inthe name and half life as well as any other inputs and click on OK.

7.2.3.2. Deleting Nuclidesfrom theLibrary

To remove anuclide from the library, click on the nuclide, then

on Cut. Thiswill remove the nuclide from the list. In addition, nsert. — Em ____________
it will activate the gray Paste button at the bottom of the Paste Eulad
nuclide list, and change its label to include the name of the cut Fig. 121. Cut Nuclideis Ready
nuclide. Thisisillustrated for **Euin Fig. 121. t0 Pagdie.

7.2.3.3. RearrangingtheLibrary List

The order of the nuclides in the library is the order in which they are listed on the report.
Nuclides can be rearranged in the library file list by cutting and pasting them into a different
location. To move a nuclide to anew position in the list, highlight the nuclide to be moved; Cut
it from the list; locate the nuclide immediately below the desired new position and click once on
that nuclide to highlight it; then click on the Paste button (which will be labeled with the name
of the Cut nuclide). The Cut nuclide will be inserted in the space above the highlighted nuclide.

Several nuclides can be cut at one time from the list, then pasted back into the list into a different
order. Cut nuclides remain queued up for pasting, last one first, according to the nuclide name
on the Paste button.

To move anuclide to the end of the library list, Cut the nuclide from the list, highlight the --
end-- entry, and click on the Paste button.
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7.2.3.4. Editing Nuclide Peaks

When anuclide is selected in the working library file, the right half of the Editing dialog shows
the peak list. Note the column headers, Rank, Ener gy, and Percent. To sort the peak list by a
particular parameter in thelist, 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
click on the Edit button. Thiswill open the Edit Library Peak dialog (Fig. 122). The Energy
(keV), Gammas per 100 Disintegrations, Photon Flags, and Peak Flags will already be listed.

The Photon Flags and Peak Flags are not used in Edit Library Peak
MAESTRO. The Photon Flags are used to show the Associated Nuclide: | 4109
origin of the peak. Only one can be selected at atime. Eneray (kev): (IR
Gamma Ray (G) and X-Ray (X) mean the peak ener g ons: [FE100
iIsdueto a nzc(lea)lr or atomi cytr(an?siti on, respgctively. Y ammas per 160 D'::tegra;:m 3610
Positron Decay (P) is used for the 511-keV peak.  Gamma Ray elon e ]
Single-Escape (S) peaks are peaks for which asingle " %Fay )
511-keV photon has escaped the detector. This can only ™ Positron Decay P
occur for full-energy peaks above 1.022 MeV. Double- (" Single-Escape [S]
Escape (D) peaks are peaks for which two 511-keV f" Double-Escape 0]
photons have escaped the detector. Both single- and Peak Flags
double-escape peaks are broader than gamma-ray pesks. | KepLine ()
Neither can be used for activity calculations because the | NotinAverage 1A
intensity of the peak is not related directly to the e Carcel
intensity of the full-energy peak. Nonetheless, these can

be included in the library to account for the peak in the Fig. 122. Edit or Manually Add
spectrum. Library Peak Values.

The Not In Average (A) flag in the Peak Flags section

of the dialog should be set for these peaks. All the peaks marked as Key Line (K) must be
present before the nuclide will be listed as present on the report. If no lines are marked as key
lines, the nuclide will be listed as present if the first lineis in the spectrum.

7.2.3.5. Adding Nuclide Peaks

To add a peak, click on the peak just below the desired insertion point in the peak list, then click
on Insert.... Thiswill open the Edit Library Peak dialog; all the fields will be blank. Enter the
necessary information for the peak and click on OK.

7.2.3.6. Rearrangingthe Peak List

The entriesin the peak list can be rearranged with the Cut and Paste buttons. Several peaks can
be cut at one time from the list, then pasted back into the list into adifferent order. Cut peaks
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remain queued up for pasting, last one first. Each relocated nuclide will retain its energy and
counts/sec values, but will be assigned a Rank number according to its new position. Click on
the peak just below the desired insertion point in the peak list, then click on Paste.

7.2.3.7. Saving or Canceling Changesand Closing

To save thismodified library file, click on the control menu, then Save Library As.... Either use
the current filename (which will overwrite the previous values) or assign a new filename, then
click on Save. The Library Editor will assign the default . LI B extension. To save thisas an

. MDB-format library, select the . MDB format from the File Type droplist at the bottom of the
dialog. To exit the edit session, click on the control menu, then Close.

To abandon any changes and restore the library file to its condition before editing, click on the
control menu, then Close. A dialog will open asking if the changes should be saved; select No.

7.2.4. Print Library

This feature allows you to print out the ListLibrary Peaks . @&HA|
library contents from the Services menu. Printer
The dialog shown in Fig. 123 will prompt Mame:  [PEX NG Propaities |
you to choose whether the printout is Status.  Default printer. Fleady
ordered by Nuclide or by Ener ay, and Type:  HF Desklet 550C Printer
whether the output will go to aPrinter or ‘é‘::::;m_ ol —
to File. If the output is directed to a printer, ' :
ou can click on Setup... to display the e
>s;tandard printer select?on and thui; dialog el 1 Every [ o e

(see Section 4.1.6). Answer the prompts Fig. 123. Print Library.
and click on OK. For output to afile, you
are asked for afile name for the output.

7.2.5. Close

This closes the GammaVision Library Editor and returns control to Windows. If the library has
been changed but not saved, a warning message will be displayed. To abandon any changes and
restore the library to the condition before editing, exit without saving.
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7.2.6. About...
This displays a window (Fig. 124) containing general

information about the library editor that will be of use
should you need technical support.

LibE dit Gamma Library E ditor
Verzion: 1.00

Copyright @ 2002 Advanced Measurement Technology, Inc.
&ll Rights Reserved

Fig. 124. About LibEdit.

7.3. TRANSLT

The TRANSLT program (TRANSLT. EXE, located in c: \ Progr am Fi | es\ MAESTRO) translates
severa different text filesto and from. SPC or . CHNfiles. All operation is controlled from the
command line. The command lineis:

TRANSLT [-type] innane [[-type] outnane] [-W] [-nc] [-col n] [-ni] [-nh] [-1]

where;

type

i nnane

chn Thei nnane fileisin CHN format.
spc Thei nnane fileisin SPC format.
t xt Thei nnane fileisin ASCII text format.

The default is based on the filename extension and thei switch. Both chn and
spc cannot be used together.

The input spectrum file, no default; default extension is SPC. If theinput fileisa
. TXT file, it must contain the live and real time in the following format:

Real Time 240
LiveTime 120

Both values are in seconds.
The header information in the . TXT file will be converted and stored in the . SPC

fileif itisin the correct format. The correct format for the . TXT input fileisthe
same asthe . TXT format created as the output file.
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type

out nane

nc

col n

ni

nh

Anexampleis:

chn The out nane fileisin CHN format.
spc Theout nane fileisin SPC format.
t xt The out nane fileisin ASCII text format.

The output spectrum file. The default isthei nname with the extension changed.
If the out name 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
next 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 isto print the channel
number. The channel number is followed by acolon ( : ) to separateit from the
data.

Number of data columnsisn; default is5. Error returned if line width will
exceed available space.

Do not write acquisition or analysis information in output file; default isto write
thisinformation.

Do not write header information in output file; default isto write this
information.

Import atext file and save as. SPC (or . CHN) file. If one filenameis given,
default isto convert that file to the other format, i.e., for AAA. SPC; the output
will be AAA. TXT. If two filenames are given, the default isto convert the
spectrum to text. The . TXT file will be overwritten even if the . SPCfileis not
located.

TRANSLT - SPC GOODSPEC - TXT TEXTSPEC -ni -nh -col 1

Thiswill make atext file of one column with no header, no analysis information, and one

channel per line.

For more comprehensive file-tranglation capabilities, use our DataM aster Spectrum File Format
Trandglator for Microsoft Windows 95/98/2000/NT (B48-B32), which allows you to import 16
spectrum file formats (including . CHN and . SPC) and translate them into 10 formats.
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To start MAESTRO from the
Windows Taskbar, click on Start, % MCB Configuration
Programs, MAESTRO 32, and BB nucide Library Editor
MAESTRO for Windows (see £ start i WirFlots

Fig. 125). You can also start it by =
clicking on Start, Run..., and Fig. 125. Starting MAESTRO.
entering acommand line in the

Run dialog, with or without

arguments as described below.

AllPrograms B | [ MAESTRO 32 - -* MAESTRO For Windows

A.1l. Command Line Options

The form of the command line for invoking MAESTRO is:

MCA32.exe -P listnane -L file.lib file.job -B

All of the arguments are optional; one or more can be omitted. Thus, at aminimum, MAESTRO
can be executed without any arguments at all, in which case certain defaults apply for the
Detector list and nuclide library, as described below. As shown, there are three possible
command line arguments:

-P listnanme  Optionally uses listhname as the Detector pick list name. The pick list name
must be 5 characters or less. If apick list isnot specified, MB2MCA is used
by default. The current pick list nameis displayed above the Pick List
column in the Detector List Editor dialog (ServicedEdit Detector List...).
If the pick list name specified by pi ck does not exist then oneis created.
Thisnew list will contain all available detectors included in the Master
Detector List. If the pick list already exists, only the detectors defined in
that list are displayed in the Detector droplist on the Toolbar. Changes
made to the pick list with the Edit Detector List... command are stored
with the active pick list filename. Therefore, to create multiple pick lists,
use the - P option with the pick list name and then edit the list to contain
only the desired Detectors. 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 thisinstance of MAESTRO isrun.

-L file.lib Preloadsthe nuclidelibrary “file.lib” instead of the default library
LI B. I'i b. This can include a path specification, which will override the
library path specified on the Directories tab under File/Settings... (see
Section 4.1.1.4).
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file.job Begins execution of thejob “fi | e. j ob” immediately.
-B Starts up with an open buffer window rather than searching for avalid
Detector.

Certain defaults apply if any one or more of these argumentsis omitted. Theinitial Detector list
Isnamed MB2MCA. CFG. The nuclide library isassumed to be LI B. | i b by default, or the last
library used. And no JOB is automatically executed unlessthe “FI LE. JOB” argument is
included.
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This appendix describes the file structure for the MAESTRO program files. See the ORTEC
Software File Sructures Manual for DOS and Windows® Systems for compl ete descriptions of
the formats for these files, including . SPC 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

B.1.3.

.LIB

. RPT

. TXT

.JOB

B.1. MAESTRO File Types

Detector Files

“ConFiGuration”; System Detector configuration information used by MCA32. EXE;
binary format.

“ConteXT”; For each Detector/Device a context file is automatically created to
remember all extrainformation required for analyses, calibration, and other calculations,;
binary format.

Spectrum Files

“CHaNnels’; MAESTRO-style spectral datafile; binary format.

“SPeCtrum”; Spectrum with full analysis settings, calibration, descriptions, and other
parameters; “Inform” type binary format.

“ROI”; channel pairs created by the ROI/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 by File/Print....

ASCII text providing commands for the Services/JOB Controal... function.

B.2. Program Examples

The following examples show how to read . CHN datafilesand . RO 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 access the . CHN files and one to accessthe . RO files.

B.2.1.1. .CHN Files

C This programprints the header data froma GammaVi sion data file
C and the contents of a channel.

C
| NTEGER* 2 TYPE, MCA, SEG, STRTCH, LNGTDT, SPCOUI ( 64)
| NTEGER* 2 BEGREC, ENDREC
| NTEGER*2 TLRTYP, | S
| NTEGER* 4 SPCI N( 32) , LVETME, RLTI ME
REAL*4 ENG 2), FW2), X1
CHARACTER*1 SRTTME( 4), SRTSEC( 2) , SRTDTE( 8) , OUTPUT( 30)
C
C  START
C

V\RI TE( 0, 100)
100 FORMAT( 29X, " SPECTRUM PRI NT ROUTINE ,//)
C Open the spectrumfile
OPEN( 1, FILE=" *, STATUS=" OLD , ACCESS=" DI RECT’ , RECL=32)
C Read the first 32 bytes (first record) fromthe file
READ( 1, REC=1) TYPE, MCA, SEG SRTSEC, RLTI ME, LVETME,
1 SRTDTE, SRTTME, STRTCH, LNGTDT
Check to see if the first word is a nuneric -1, if not
then quit
| F(TYPE. NE. -1) GO TO 1000
It’s good, so wite out all the data fromthe header,
note that the start tinme is split into tw parts
VWRI TE( 0, 150) TYPE, MCA, SEG, RLTI ME/ 50,
1 LVETME 50, SRTTME, SRTSEC, ( SRTDTE, STRTCH, LNGTDT
150 FORMAT(* TYPE = *,14,” MCA# ',12,” SEGVENT # *,
1 13,/,” REALTIME = *,110,’ SECONDS, LIVETIME = *,
2 110, SECONDS ,/,’ DATA COLLECTED AT ‘,2A1,’':’, 2A1,
3 ":7,2A1, ON ‘,2A1,’-",3A1,’-",2A1,/,
4 ' STARTING CHANNEL = *,16,” NUMBER OF CHANNELS = *,
5 16,//)
The first trailer record is after the | ast 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 dumrys nmaintain the position
inthe file.
READ( LUN, REC=LREC, ERR=100) TLRTYP, | S, EN& 1) , ENJ 2),
1 X1,FW1), FW2)
WRI TE( O, 160) ENG, FW
160 FORMAT(* ENERGY ZERO = ‘,E14.8,/,’ ENERGY SLOPE = °‘,
1 E14.8,/,’ FWHM ZERO = ‘', E14.8,/,’ FWHM SLOPE = ‘, E14. 8)

o0 00

OO0 000
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C Ask the user for the channel nunber to print out
V\RI TE( 0, 200)
200 FORVAT(* Enter channel nunber: *,\)
C Get the channel nunber
READ( 0, 210) | . CHNNL
210 FORMAT( | 5)
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.

C This is only one record in this exanple, but could be any
C nunber of records. The 2 is the offset past the header
C and the records start at 1. So the first data record is 2.
DO 450 | =BEGREC+2, ENDREC+2
C Read the 8 channels
READ( 1, REC=1) (SPCI N(K), K=1, 8)
C Print the 8 channels along with the channel nunber of
C the first channel
VWRI TE( 0, 410) 1+8*(1-2), (SPCl N(K), K=1, 8)
410 FORMAT( 1X, 15, 81 9)
450 CONTI NUE
CLOSE( 1)
1000 STOP
END

B.2.1.2. .ROI Files

| NTEGER*2 LUNRO , LSTREC, | BEG N, | END
C
V\RI TE( 0, 100)
100 FORMAT( 29X, RO PRINT ROUTINE ,//)
C Open the RO file
OPEN( 1, FILE=" *, STATUS=" OLD , ACCESS='" DI RECT’ , RECL=2)
C Read the ROs
| =0
| RO =1
C Add 2 to skip past the header
200 READ( 1, REC=1 +2) I BEG N
C If the entry is O then this is the end of the |ist
| F(1 BEG N. LE. 0) GO TO 1000
C If the beginning is there then the end is al so
READ( 1, REC=I +3) | END
C But its one too many
| END=I END- 1
C Wite themall out
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VWRI TE(0, 220) RO, 1 BEG N, | END
220 FORMAT(* RO # ',13,” START ‘,16,’ STOP ‘',16,)
C Add 2 to | to advance past the begin and end nunbers

| =1 +2
| RO =1 RO +1
C Keep going until we run out of nunbers
GO TO 200
1000 STOP
END

B.2.2. C Language:

/************************************************************/

/* Sanpl e program conpatible with Mcrosoft and Borland C */
/* to read header and channel data froma .CHN data file. */

/************************************************************/

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

#define . CHN -1
mai n(argc, argv)

int argc;
char *argv[];

{

char acq_tine[8], [/* buffer for time, date */
nont h[ 4] ; /* buffer for nonth string */

short f _type; /[* .CHN file type */

unsi gned short chan_offset, /* beginning channel nunber */
count, /* 1 oop counter */
nca_num /* MCA nunber */
num chans, /* no. of data channels */
numwit, /* no. of bytes witten out */
segnent /* segment nunber */
year, /* acquisition year */
day, /* acquisition day */
hour, /* acquisition hour */
m nut e, /* acquisition mnute */
second, /* acquisition second */

| ong i nt livetine, /[* 20nms tics of livetime */
real tine, [* 20ms tics of realtinme */
chan_dat a; /* stores channel data */

FI LE *f _pointer;

if ( argc !'=2)

{

printf("USAGE: readchn filenane.chn\n");
exit(1);
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f_pointer = fopen( argv[1l], "rb" );

/********************************************************/

/* Header Data
/* Qut put header info from.CHN file

*/
*/

/********************************************************/

/* 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(&rma_num
fread( &segnent,
fread(acq_ti ne,

si zeof (nca_num, 1,
si zeof (segnent), 1, f_pointer);
si zeof (char), 2, f_pointer);

acq_tinme[2] = 0;
seconds = (short)atoi( acq_tine );

f _pointer); /*
/* seg # */
/[* start tinme */

MCA # */

fread(&ealtine, sizeof(realtine), 1, f_pointer); /* 20 nms tics */
fread(& ivetine, sizeof(livetinme), 1, f_pointer); /* 20 nms tics */
fread(acq_time, sizeof(char), 3, f_pointer); /* start day */
acq_tine[2] = 0;
day = (short)atoi( acq_time );
fread(nonth, sizeof(char), 4, f_pointer); /* start nmonth */
mont h[ 3] = O;
fread(acqg_time, sizeof(char), 2, f _pointer); /* start year */
acq_tinme[2] = 0;
year = 1900 + (short)atoi (acq_tine);
fread(acqg_tinme, sizeof(char), 1, f_pointer); /* century */
if ( acq_tine[0] >='0" )
{
year = year + (acq_tinme[0] - "0") * 100;
}
fread(acq_tine, sizeof(char), 3, f_pointer); [* hour */
acq time[2] = 0;
hour = (short)atoi (acq_tinme);
fread(acq_tine, sizeof(char), 2, f_pointer); /[* mnute */
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acq_tinme[2] = 0;
m nute = (short)atoi (acq_tine);

fread(&chan_of fset, sizeof(chan_offset), 1, f_pointer); /* offset */

fread( &um chans, sizeof (nuM.chans), 1, f_pointer); /* # chans */
printf("FILE TYPE: %, MCA# %%d\n", f _type, nta_nun);

printf (" SEGVENT: %\ n", segnent);

printf("REALTI ME: %l SECONDS\n", realtinme / 50);
printf("LIVETI ME: %l SECONDS\n", livetinme / 50);

printf("DATA COLLECTED AT: 9%u: %u: %2u ON %u- %s- %lu\ n",
hour, mnute, second, day, nonth, year);

printf (" STARTI NG CHANNEL: %\ n", chan_offset);
printf("NUMBER OF CHANNELS: %\ n", num chans);

/********************************************************/

/* Channel Data */
/* Qut put 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%d", count); /* with channel nunber */

fread(&chan_data, sizeof(chan_data), 1, f_pointer );
printf("%d1d", chan_data);

}

fcloseall ();

exit(0);



APPENDIX C. ERROR MESSAGES

Errors are displayed in warning boxes, or in some cases in the information line at the bottom of
the window.

Acquisition failure.
For some reason an acquisition function failed froma. JoBfile.

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-zer oed.
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 (by <Esc>).

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
0, negative, or greater than 100 units per channel.

Can’t Find Any More ROl s.
Attempting to index to the next ROI in adirection for which no more ROIs 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. Thisis 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 wasignored.
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 of
too few counts, too narrow or non-Gaussian peak shape, or bad statistics such as
calculated 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 to 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
shown, together with the macro and micro error codes. If the error persists, the error codes
should 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
time 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 Detector
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 error
condition.

Disk, network or firmwarel/O error.
An /O error was detected.

Detector locked by ??7.
An attempt to modify the contents of alocked Detector was made. The person named (?7?7?)
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 openingfile.
If trying to write afile, thiswould indicate adisk controller problem such as afull disk. If
trying to read afile, thiswould indicate that the filename specified could not be found.

Error readingfile-- STRIP aborted.
Could not read the file requested for stripping.

Error readingfile.
Fileread error is usually aresult of damaged media.

Error writing file.
File write error is usually aresult 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 of the Calibration... function)
when the Marker is not placed in a channel with an ROI bit set (and if apeak 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 afile with the same name as another file
that already exists, you are prompted for confirmation of the operation by this warning.
See also “OK To Overwrite Existing File?’

Fileiswrongsize-- Can’t STRIP.
The STRIP function requires a compatible file for stripping from the spectrum in memory;
I.e., must contain the same number of channels.

File not found.
The requested file could not be found. Thisis Windows Error 2.

Finegainisat limit of ...
This message appears in the Marker Information Line when an attempt is made to change
the gain setting in some MCBs (e.g., 92X) with the keyboard function, but gain cannot be
decreased or increased any further.

Firmwar e communication failure.

Firmwarereported error.
The MCB firmware did not respond or responded with an error. See hardware manual for
meaning of message.

Hardwarefailure!
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.

Illegal Detector.

The Detector number for the requested function was not identifiable as part of the active
configuration.
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[llegal entry.
The input to adialog box is not correct.

Incorrect Windows version.
The version of Windows does not support this program; use a later version of Windows.

I nsufficient memory for detector descriptions.

I nsufficient memory for buffer.
The memory buffer could not be created due to insufficient available memory in the
system. Sometimes this error can be eliminated by attempting the buffer operation again,
but this is not recommended due to the marginal state of the system, which might result in
other errors.

Invalid EXE file.
The requested filewasinvalid. Thisis Windows Error 11.

Invalid command or missing argument.
An incorrect command was entered ina. JOB file. Thisis JOB Error 4.

Invalid Detector input selection.
The specified Detector number isincorrect. That is, there is no corresponding Detector for
that number.

Invalid File For mat!
A function to recall afile could not obtain datain the proper format.

Invalid library file.
An attempt was made to load a nuclide library from afile that was not in the proper
format.

Invalid Start Record.
No valid Start Record file could be found to provide the start date/time for the Detector.

Invalid loop count.
Anincorrect loop count was entered ina. JOB file. Thisis JOB Error 7.

Invalid start date/time.
The start date and time returned from the MCB hardware was incorrect. This might be due
to aloss 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 a
command from the executing . JOB file. Thisis JOB Error 1.

Job Error.
A generic error message indicating that an error was encountered while executing a. JOB
file. Usually some explanatory phraseis given.

Job waiting for end of acquisition.
The JOB iswaiting for a Detector to stop counting.

Job waiting for completion of program ???.
The JOB iswaiting for the stated program to end.

Library requires separate.....
Thisis Windows Error 6.

Library too largeto load.
An attempt was made to use alarge library for the working library. Use the Nuclide
Library Editor program, (Start, Programs, MAESTRO 32, Nuclide Library Editor; see
Section 7.2), to make a smaller working library. A large library can be used as the master
library in the edit function to create aworking library.

MCBCIO error.
This error indicates a software problem.

Must choose separ ated 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 avalid ROI at the desired peak.

No buffer torestorefrom!
There is no data in the buffer to use.

No close library match.
The REPORT function could not obtain alibrary entry close enough the located peak.

No File Name.
A file function was requested without specifying the filename adequately.

No mor e 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 ThereTo 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 isin progress.

Not Allowed During Current Mode!
An execution error arising from the Detector (micro 136), indicating that the Detector
command attempted is not alowed 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 that
Detector.

Not enough memory -- STRIP aborted.
The STRIP function temporarily allocates enough memory to read the file, but the
allocation failed in this case, probably due to insufficient available memory in the system.
The STRIP function is discontinued.
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Not enough memory for COM PARE.
The Compare mode could not be executed due to insufficient memory for the second
spectrum.

OK tooverwrite‘...” ?
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. Thisis Windows Error O.

Path not found!
The specified path for the file was not found. Thisis Windows Error 3.

Peak rgected for asymmetry.
Peak statistics could not be obtained for the function due the cal culated 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 time
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 the
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.
Changesin 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
much time before SAMPLE READY is obtained.

Thereareno stored spectrato view (Job Error 20)
An attempt was made to execute the LOOP_SPECTRA or VIEW command on a Detector
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.

Unableto CALL.
A JOB error resulting from a problem with the CALL function (usually because the file
does not exist).

Unable to COMPARE files of different sizes.
The COMPARE function requires compatible files.

Unableto open file-- STRIP aborted.
The STRIP function is aborted if the file cannot be read.

Unableto open filefor COMPARE.
The COMPARE function is aborted if the second spectrum cannot be read.
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Unableto read specified file.
A JOB error resulting from a problem with the RECALL function (usually because the file
does not exist). JOB Error 3.

Unableto 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 a. JOB file. Check spelling. JOB Error 5.

Unknown error from MCBCIO.
An error occurred with the MCB communications, but the error was not recognized.

Unableto 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 and
are hardware-dependent.

Warning: Buffer was modified.
When the MAESTRO program is being closed, this message appearsif the buffer
spectrum has been modified but not yet saved to disk. This gives you the option of saving
the buffer (instead of losing it) before closing the application.
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