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NOTE!

We assume that you are thoroughly 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>.




1. INTRODUCTION

This reference manual contains the information you will need to set up your ORTEC
multichannel buffers (MCBs) for data acquisition in CONNECTIONS-32 programs such as
MAESTRO®-32, GammaVision®-32, Renaissance®-32, ScintiVision™-32, ISOTOPIC-32, and
AlphaVision®-32." Use this manual in conjunction with the user manuals for your particular
CONNECTIONS application and hardware.

The individual application software manuals contain the MCB Property dialogs for the one or
two MCBs most commonly used with that application. However, all CONNECTIONS-32
applications can use any of our more than 35 CONNECTIONS-32 MCBs, therefore, this reference
manual is intended to provide complete acquisition-setup information for all supported MCBs in
production at the time this manual was published.

In addition to the MCB Properties setup information that comprises most of this manual,
Chapter 2 contains general information on adding new CONNECTIONS-32 software and hardware
to your system, including driver updates that enable you to use our newest instruments. In
addition, Chapter 2 tells how to select the proper network protocol for using CONNECTIONS
systems over a network and how to build the master list of MCBs available to your PC, from
which you can then select the specific MCBs to be used in your application.

1.1. Setting the Data Acquisition Parameters

The MCB properties are generally set in x|
a dialog with multiple tabs, as shown in power | bowt | Stews | Presats

Fig. 1. The number of tabs and the con- Amplier | ADC | Stabiizer | HighVokage | Fisld Data
tents of the tabs are controlled by the i 995 I PaleZers
capabilities of both the MCB and the 030 100 | o0y - Start Ao |
application program. The MCBs have e . — = StomAutn |

a feature status which the CONNECTIONS 71% "P’Eém”"f'er Type )
software reads. Only those features i |Resistor Feedback 7| | | 2213 ~
supported by the hardware (such as Coasei [ 20 7] ~ Input Polarity —
high-voltage polarity) are shown. The #6E O
application software can suppress or Pile-up Reiection ¥
add tabs. Support for the MDA preset

depends on the application. Chapter 3 ﬂl

shows the basic Properties dialogs; the

o ! Fig. 1. Example Properties Dialog.
common variations are described.

'For the purposes of this manual, when we refer to MAESTRO, we intend it as a generic reference to your
particular ORTEC CONNECTIONS-32 application software.
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To use this manual for setting your MCB properties, simply find your instrument’s setup section
in the table of contents or index, click on Acquire/MCB Properties..., move from tab to tab and
set your hardware parameters, then click on Close — it's that easy.

Note that as you enter characters in the data-entry fields, the characters will be underlined until
you move to another field or until 5 seconds have lapsed since a character was last entered.
During the time the entry is underlined, no other program or PC on the network can modify this
value.

1.2. CONNECTIONS Programmer’s Toolkit

Most users communicate with their MCBs through ORTEC software applications such as
MAESTRO, so direct interaction with the CONNECTIONS software layer” is not necessary.
However, we offer the CONNECTIONS Programmer's Toolkit with Microsoft ActiveX® Controls
(A11-B32) for those who wish to write customized applications in Microsoft Visual Basic®,
Microsoft Visual C++*, and National Instruments LabVIEW® that directly control ORTEC
MCBs.

2Also called the Universal Multichannel Buffer Interface or UMCBI.

2



2. SOFTWARE INSTALLATION AND
CONFIGURATION

This chapter discusses the general workflow for installing CONNECTIONS-32 software and
hardware, including:

® Choosing the correct protocol for communicating with ORTEC MCBs over a network.

® Adding new CONNECTIONS-32 software, hardware, and driver updates to your system.

® Building the Master Instrument List from which you will select the MCBs to be used by your
application(s).

Note that as of September 2004, ORTEC has discontinued support for Windows 95, the
original release of Windows 98 (as distinguished from Windows 98 Second Edition, which is
still supported), and NT. ORTEC gives no assurance that our new CONNECTIONS-32 software
or hardware will install and/or function correctly on PCs using these operating systems.

Appendix A contains additional setup and configuration notes for special cases including some
laptops and older PCs; and, for older systems, the network protocol setup for Windows NT
(Windows 95 setup is the same as setup for Windows 98 SE; see Section 2.1.1).

2.1. Setting Up the Network Protocol

This section describes how to select the right Windows 98 SE, 2000, and XP protocols for
CONNECTIONS-32 operation on a network. ORTEC CONNECTIONS software will use all of the
network “languages” — called protocols — supported by 32-bit Windows. If multiple protocols
are installed on the various PCs in the network, only those PCs with compatible protocols will
be able to communicate with one another. No special settings are required in that case. However,
CONNECTIONS products with built-in Ethernet adapters, such as the DSPEC Plus™, DSPEC®,
ORSIM™ II or ITI, OCTETE Plus™, 919E, 920E, 921E, MatchMaker™, and 92X-II,
communicate directly with the PCs on the network. The PCs and these “direct-connect” units
must “speak the same language” (i.e., use the same protocol) in order to understand each other.
If you are connected to instruments via a network and one or more of the MCBs on the network
has a built-in Ethernet adapter, the network default protocol must be set to the following
protocols on all PCs that use CONNECTIONS hardware:

® Windows 98 SE IPX/SPX Compatible Transport with NetBIOS (page 4)
® Windows 2000 NWLink IPX/SPX/NetBIOS Compatible Transport Protocol (page 7)
® Windows XP NWLink IPX/SPX/NetBIOS Compatible Transport Protocol (page 11)

In addition, in a network that has both 16-bit (e.g., Windows 3.x) and 32-bit Windows systems
on it, the 32-bit systems must use the I[PX/SPX protocol before they can communicate with any
16-bit system.
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2.1.1. Windows 98 SE Network Setup

To use direct-connect MCBs, Windows 98 SE must use
the IPX/SPX Compatible Transport with NetBIOS protocol.
As noted above, systems without any direct-connect Ethernet B9 Coniol Pane

i : (] Printers
devices can use any protocol. Q , oo
- .. , 1| & tep
To check to see if the IPX/SPX protocol is installed, add it, =
or set it as the default, click on Start from the Windows E "
Taskbar. Next select Settings, then Control Panel as shown £ Suspend
].n Flg. 2 g Shut Down...
il Start
msd  When the Control Panel opens, double-click on the g;gn ezl. Starting the Control
B Network icon to open the Network dialog (Fig. 3). )
Metwarl.
Metwork

Configuration l Identificatian] Access D:nntn:nl]

The fallowing netwark, components are installed:

Client for Microsaft Metwaorks
Client for Metw'are Metworks
28 3Com Etkerlink, 111 PCMClA, [3C589/3C5898)

H A5 P -compatible Protocol
4 METEIOS suppoart for IF/S5F-compatible Protocol
E_': File and printer sharing for Microsaft Metworks

Prirnary Metwark, Logon:
Client far Mizrozaft Metworks ﬂ

File and Frint Sharing. .. |

Dezcription

The IF/5F-compatible pratocal iz a protocaol Metware and
Windows NT servers, and Windows 35 computers use to
communicate.

(1] Cancel

Fig. 3. The Network Dialog.



2. SOFTWARE INSTALLATION AND CONFIGURATION

2.1.1.1. Adapter

Make sure the Ethernet adapter is on the list of Select Network Component Type 2] x]
installed Components. If nOt, 1t must be added. Click the type of netwark component pou want b install:

To add the Ethernet adapter to the list, click on
the Add... button. This will open the Select
Network Component Type dialog (Fig. 4). Select
Adapter and click on Add.... Add the adapter
according to the hardware instructions. When
adapter setup is complete, click on OK to return
to the Network dialog.

Fig. 4. Select Network Component.

2.1.1.2. Protocol

If IPX/SPX-compatible Protocol is not listed, Select Network Protacol
it needs to be added. To do so, click on Add.... Y atabaion o (o 4s davich. ek e Do vt
This will again open the Select Network Com-

ponent Type dialog. Click on Protocol and click Manufacturers Network Protocals:

¥ |PH/SP-compahible Protocol
4 Microgaft 32-bit DLC

4 Microsaft DLC

g WetBEUI

g TCPAP

on Add.... The Select Network Protocol dialog
(Fig. 5) will open.

Under Manufacturers, click on Microsoft. e -
Under Network Protocols, click on IPX/

SPX-compatible Protocol. Click OK to add o ] s |
the protocol to the list and return to the

Network dialog. Fig. 5. Select IPX/SPX-Compatible Protocol.
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On the Network dialog, click once on
IPX/SPX-compatible Protocol to highlight it,
then click on Properties. This will open the
IPX/SPX-compatible Protocol Properties dialog
shown in Fig. 6. Click on the NetBIOS tab,
then check the option I want to enable
NetBIOS over IPX/SPX.

Next, click on the Advanced tab as shown in

Fig. 7. In the Property: box, click once to select
Frame Type. Open the Value: field pull-down
list (double-click on the field or click once on the
down arrow) and select Ethernet 802.3. Check
the option Set this protocol to be the default
protocol. Click on OK to return to the Network
dialog (Fig. 3).

H E

IP=/5P¥-compatible Protocol Properties

Bindings] Advanced MetBIOS l

MetBlI0S5 suppaort allowes pou to run MetBI0S applications over
the IF¥/5F compatible protocol.

{1 want to enable MetBIOS over [P SR

0k | Cancel

Fig. 6. Enable NetBIOS over IPX/SPX.

IPX/S5P¥-compatible Protocol Properties
Bindings Advanced | NetBIOS |
Click the zetting you want to change on the left, and then
zelect itz new value on the right.
Property: Walue:
Force Ewven Lenith Pack.ets |Ethernel 8023 |E|

M aximurn Connections
M awimurn Sockets
Metwork Address
Source Bouting

Ok | Cancel

Fig. 7. Advanced Protocol Setup.
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2.1.1.3. Network Client

If Client for Microsoft Networks is not on the Select Network Client
1 1 Click the Network, Client that I to install, then click 0. IF vou h
list of currently installed network components, o S o o L v B S 1 v bave
click on Add... to open the Select Network
Component Type dlalog Select Client and Manufacturers: Metwork, Clients:
: Banyan & Client for Microsoft Networks
click on Add... to open the Select Network TTT———

Client dialog (Fig. 8).

Click on Microsoft in the list of Manu-

facturers, and Client for Microsoft Net- _ Hoveisk. |
works under Network Clients. Next, click on

OK to return to the Select Network Client T
dialog. Finally, click on Add to finish the Fig. 8. Select Client for Microsoft Networks.

operation and return to the Network dialog.

Click OK again to close the Network dialog and finish the operation. If changes were made, you
must restart the PC so the changes will be applied to Windows. This is necessary before direct-
connect MCBs can be used.

2.1.2. Windows 2000 Setup
To determine whether the NWLink

IPX/SPX/NetBIOS Compatible Transport resrems '
Protocol is installed, to add it, or to select E ﬁ Dacuments 4
it as the default, go to the Taskbar and . S (%0 Control Panel
click on Start/Settings/Network and ﬂ TSR —
Dial-up Connection as shown in Fig. 9. E @ S=arch T
This will open the Network and Dial-up : @ Help M Taskbar & Start Menu...
Connections dialog shown in Fig. 10. § _
L4 Run...
§ Qa Eject PC
E 1 Shut Do, ..

Fig. 9. Starting Network and Dial-up Connection..



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

This dialog displays the existing connections. If no network entry is shown, install the hardware

and follow the instructions for new hardware, then return to this screen.

1 Network and Dial-up Connections - 0| x|
J File Edit ‘iew Faworites Tools Advanced  Help |
J 4=Fack ~ = - | ‘Qhsearch [YFolders £ #History | e LE K | £~
J Address I Mebwark, and Dial-up Connections j ran
Mame | Tvpe | Skatus
Make Mew Connection
== | ocal Area Connection LA Enablzd
|3C|:|m EtherLink III ISA (3C509/3C509b) in Legacy mode o

Fig. 10. Network and Dial-up Connections.

Double-click on the Local Area Connection Local Area Connection 3 Status d |
entry to display the status dialog as shown in General
Fig.11.
— Conhection
Status: Connected
Diuration: 01:4312
Speed: 10.0 Mbpz
— Activity
Sent —— 'l —— Received
L4
Packets: 3246 | 3444
Froperties Dizable |

Cloze |

Fig. 11. LAN Connection.
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Click on the Properties button to open the
Local Area Connection Properties dialog
shown in Fig. 12.

To add the NWLink IPX/SPX/NetBIOS

Compatible Transport Protocol, click on the

Install... button. This will open the Select
Network Component Type dialog (Fig. 13).
Click on Protocol to display the Select
Network Protocol dialog shown in Fig. 14.

Local Area Connection Properties 7] x|

General |

Connect using:

I ACam EtherLink 11 154 [3C509/3C5096] in Leqacy mode

Configure |

Componentz checked are uzed by this connection:
. Client for Microgoft Mebworks

File and Frirter Sharing for Microsoft Metwarks
T Internet Pratocal [TCPAP)

| Install... I Ininztall Froperties

— Descrption

Allowez pour computer o access resources on a Microzoft
network.

[~ Show icon in taskbar when connected

k. Cancel

Fig. 12. LAN Properties.

Select Network Component Ty 2] x|

LClick the type of network. compaonent you want to install;

Cliert
Service

— Description

A protocol iz & language your computer uzes o
communicate with other computers.

Add... Cancel

Fig. 13. Add a New Protocol.
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Click on NWLink IPX/SPX/
NetBIOS Compatible Transport
Protocol, then click on OK to
return to the Local Area Connection
Properties dialog. (Fig. 15).

Select NWLINK IPX... as shown, then
click on Properties to open the dialog
shown in Fig. 16.

10

Select Metwork Protocol

~—

M etwark, Protocal;

Click the Mebwork Pratocaol that you want to inzstall, then clhick OF. IF you have
an ingtallation dizk for thiz component, click Hawe Digk.

AppleT alk Protocol
DLC Protocol

MHetBEU! Pratacal
Metwork, bonitar Driver

Tranzport Protocol

‘MetBl05S Compatible

Have Dizk...

Fig. 14. Choose the Protocol.

Local Area Connection Properties

General |

Connect using:

I ACom EtherLink I 154 [3C503/3C5036] in Legacy mode

Configure |

Componentz checked are uged by thiz connection:

' File and Printer Sharing for Microsoft Metworks
U Internet Protocol [TCPAP)

[

An implementation of the [P and SF protocalz, which are
uzed by Metware nebworlkz.

™ Show izon in taskbar when connected

MhwiLink [Fe/SF:M
T Internet Pratocal [TCPAP) il
1 | »
| [nztall... I [rinztall | Froperties |
— Description

] Canicel

Fig. 15. LAN Properties.
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Set the Frame type to 802.3 as shown, then NWLink IPX,/SP¥/NetBIOS Compatible Trai 20 x|
click on OK and return to the Windows General
desktop.

Specify an intermal network, nurber if pow plan ko wn File and
Print Services for Mefw are, [P routing, ar any other et ae

NOTE Should vou experience difficulties zervice that reliez on the SAP Agent. This number appliez to all
y. ) p . connections on this computer that use such services.
communicating with network MCBs,
return to this dlalOg and make sure Internal mebwark mumber: Im

the Frame type setting was saved.

— &dapter
|n most cazes, you should chooze Auto Detect. Y'ou should
ranually confiqure the Frame twpe and Mebwark, number
arly if Auto Detect does ot wark in your envirament.

Frame type: IEthernet a0z2.a j

Metwark number; IDUUDDDDD

k. I Cancel

Fig. 16. Choose the Correct Frame Type.

2.1.3. Windows XP Setup

To determine whether the NWLink IPX/SPX/NetBIOS Compatible Transport Protocol is
installed, to add it, or to select it as the default, go to the Taskbar and click on Start, then
Control Panel. In the Control Panel under “Pick a Category,” choose Network and Internet
Connections (Fig. 17).

!" Cankral Panel D

i? Metwork and Internet Connections

All Programs D

Fig. 17. Opening the Control Panel, then Network and Internet Connections.

Under “Pick a Control Panel Icon,” click on Network Connections
(Fig. 18). This will display the LAN or High-Speed Internet

connections, as shown in Fig. 19. Fig. 18. Network
Connections.

5 Metwork Connections

11
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Address ﬂ__, Metwark Connections

LAMN or High-Speed Internet

Metwork Tasks

! Local Area Connection 2
Creake a new conneckion Enahled

# Set up a home or small LMW 3Com 3C905TH-based Ethern. ..
~ office network,

Fig. 19. Existing Network Connections.

If no network entry is shown, install the hardware and follow the instructions for new hardware,
then return to this screen.

Double-click on the existing LAN entry to -+ Local Area Connection 2 Status |E||E|

display the status dialog shown in Fig. 20. i R

Click on Properties to open the LAN |

properties dialog (Fig. 21). Cannection
Status: Connected
Duration: 1 day 18:54:1
Speed: 100.0 Mbps

Activity -
Sent — % ——  Received

FPackets: 1.714 | 1.230
Properties ] [ Dizable ]

Fig. 20. LAN Connection Status.

12
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To add the NWLink IPX/SPX/NetBIOS -4- Local Area Connection 2 Properties |E|rz|
Compatible Transport Protocol, click on
the Install... button. This will open the
Select Network Component Type dialog Connect using:

(Fig. 22). ES 3Com 3CI05T based Ethemnet Adapter [Generic] #2

General | Authentication | Advanced

Thiz connection uses the following items:

L= Client for Microzsoft Metworks
.@ File and Printer Sharing for Microsoft Wetwaorks
.QEJDS Packet Scheduler

S Internet Protocal [TCPAP]

[ Inztall... ] [ [ rinztall ] [ Froperties

Dreszcription

Allowss vour computer o access resources on a Microzoft
network.

[ 5how icon in notification area when connected

s ] [ Cancel

Fig. 21. LAN Properties.

Click on Protocol to display the Select Network T ——— @
Protocol dialog shown in Fig. 23. /L)

Click the type of netwark, component pou want ta install

18] Client
.@. Service
L Frotocol |

Drezcription

A protocol is & language your computer uzes o
communicate with other computers.

| add. | | Ccancel

Fig. 22. Add a New Protocol.
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NetBIOS Compatlble Transl)ort Click the Metwaork Pratocal that b to inztall, then click OF. If h
. ick. the Metwork. Protocol that you want to install, then clic - |F you have
Pl'OtOCOl, then click on OK to E an inztallation disk for thiz component, click Have Disk.

return to the Local Area Connection
Properties dialog (Fig. 24).

Metwork, Protocal:

[k This driver iz digitally signed.

Tell me why driver signing is imporkant

[ ]S H Cancel ]

Fig. 23. Choose the Correct Protocol.

SéleCt NWLINK IPX... as ShOWQ, then - Local Area Connection 2 Properties |?|§|
click on Properties to open the dialog R
shown in Fig. 25.

General | Authentication | Advanced

Connect using:

B8 3ICom 3CI0ETH-bazed Ethermet Adapter [Generic) #2

Thiz connection uses the following items:

.@ (oS Packet Scheduler
% MWW Link NetBIOS

[

% Internet Protacal [TCP AP b
< | =

[nztall... ] [ Uninztall ] [ Froperties
Dreszcription

Animplementation of the 1P and 5P protocalz, which are
Lzed by Metwfare nebworkz.

[ 5how icon in notification area when connected

Cloze

Fig. 24. LAN Properties.
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Set the Frame type to 802.3 as shown, then NWLink IPX/SPX/NetBIOS Compatible Transp... [ |[X
click on OK, Close, and Close to return to

the Windows desktop.

eneral

Specify an internal netwark, number if you plan to wn File and
Print Services for Hefwiare, [P routing, ar any other Netware
zervice that relies on the SAP Agent. This number applies to all
connections on this computer that use such services.

Internal nebwark, number; 000aaaaa

Adapter

|n miozt cages, pou should chooze Auto Detect. Y'ou should
marally configure the Frame twpe and Metwork, number
anily if Auta Detect daoes ot wark: in your envirament.

Frame type: Ethernet 802.3

M etwork number; 00oooaan

[ Ok l [ Cancel

Fig. 25. Choose the Correct Frame Type.

2.2. Adding New CONNECTIONS-32 Software, Hardware, and
Driver Updates to Your System

The instructions in this section are generalized and will apply in most cases. However, to
guarantee best results, use the installation instructions provided with your software or hardware
product.

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.

2.2.1. Installing a New Software Application

1. Insert the application CD. If it does not autorun, go to the Windows Taskbar and click on
Start, then Run.... In the Run dialog, enter D:\disk1\setup.exe or the path provided in the
software user’s manual (use your CD-ROM drive designator), then click on OK. This will
start the installation wizard. Click on Next and follow the wizard prompts.

15
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2. If your new software is accompanied by a CONNECTIONS-32 Driver Update Kit (Part No.
797230), skip to Step 5 for now. You will be directed later to return to this section to select
your instrument drivers.

If your new software application is not accompanied by a Driver Update Kit, the application
is already using the most current CONNECTIONS-32 driver. In this case, you will proceed with
instrument setup now; go to Step 3.

3. On the Instrument Setup page, mark the checkbox(es) that corresponds to the instrument(s)
physically attached to your PC; an example Instrument Setup dialog is shown in Fig. 26. 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.

Instrument Setup

= [ Instrument Families Fleaze check all items in this
IJ5B-bazed instruments list that are cannected to ar
O Dual Part Memary plug-in cards - 154 ghat installed in this computer.
O Dual Part Memony plug-in cards - PCI glot Click Done when you are
O TRUMP-PCI card: finished.
O DART or aty ather printer-port bazed device
O D_SF"SCi”t [tern Description
O microBASE Click on ary item in the list
O sB5-60 or SES-65 bo get rore information
[ Hiriature MCa [minitCA-166]
O Maca

O digDaRT [RS232)
[ DSPEC i (R5232)

¥ F [+ =

Local Instrument list
1 GRAY_GCMCE 134 SM:AT77

[vw Allove other computers to use this computer's instruments

Fig. 26. Choose the Interface for Your Instruments.

If you already have an ORTEC CONNECTIONS-32 application installed on this PC, you
probably already have ORTEC CONNECTIONS-32 instruments attached to it. If so, they will

16
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be included on the Local Instrument List at the bottom of the dialog, along with any new
instruments. Existing instruments (those previously configured before this installation) do
not have to be powered on during this part of the installation procedure.

. If you want other computers in a network to be able to use your MCBs, leave the Allow
other computers to use this computer’s instruments marked so the MCB Server program
will be installed. 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 sure to read Section 2.2.3.

Click on Done.

If your PC is operating under Windows 2000 or XP, the installation wizard will resume
copying files.

If your PC uses Windows 98 SE, there
are two additional dialogs that might be
displayed. The first, shown in Fig. 27,
might ask you to insert the “ORTEC
CONNECTIONS-32 Driver Update CD”.
Ignore this message and click on OK. Fig. 27. Window Menu.

Q Fleaze inzert the dizk labeled '0RTEC Installation CD', and then click Ok

The second additional dialog

could request a specific file (see Insert izt X
the example in Fig. 28). Browse to ) Inmaaion S5 et be o
the c:\Program Files\ Common Cancel |
) Insert DRTEC Installation CD in the

Files \ORTEC Shared\UMCBI fOlder selected drive, and click OK.

(not to the update CD), then click on Skip File |
OK. The installation wizard will o o T Details |
resume copying files. = Browse |

. At the end of the wizard, restart the PC Fig. 28. Window Menu.

to complete software installation. Upon
restart, remove the update 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
not detect them during installation. Any instruments not detected can be configured at a later
time.

[
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8. If any of the components on the network is a DSPEC Plus™, ORSIM™ II or III,
MatchMaker, DSPEC®, 92X-II, 919E, 920E, 921E, or other module that uses an Ethernet
connection, the network default protocol must be set to the IPX/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
Section 2.1.

9. To start the MCB Configuration program on your PC, click on Start, Programs, [the name
of your application], and MCB Configuration. Alternatively, you can go to c¢: \Program
Files\Common Files\ORTEC Shared\Umcbi 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. See Section 2.3 for instructions on customizing
instrument numbers and descriptions. If this is the first time you have installed ORTEC
software on your system, be sure to read the information on initial system configuration in
Section 2.3.

If you did not receive a CONNECTIONS-32 Driver Update Kit (Part No. 797230), your system is
now ready to use. If you received the driver update kit, go to Section 2.2.2.

NOTE You can enable other device drivers later with the Windows Add/Remove
Programs utility on the Control Panel. Select Connections 32 from the program
list, choose Add/Remove, then elect to Modify the software setup. This will reopen the
Instrument Setup dialog so you can mark or unmark the driver checkboxes as needed,
after which you must re-run the MCB Configuration program as described above.

2.2.2. Installing a CONNECTIONS-32 Driver Update Kit Included with an ORTEC
Software or Hardware Product

This section assumes that an ORTEC software application is already installed on your PC; if not,
begin with Section 2.2.1. If you have received a CONNECTIONS-32 Driver Update Kit, it is
because:

® ORTEC has updated the CONNECTIONS-32 driver since the release date of the ORTEC
software product(s) you installed in Section 2.2.1.

or

® You have purchased a recently released ORTEC CONNECTIONS-32 MCB that requires the
installation of a CONNECTIONS-32 driver update before you can access your new instrument
with ORTEC software applications.

18
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To install the CONNECTIONS-32 Driver Update:

1. Insert the CONNECTIONS-32 Driver Update CD, then go to the Windows Taskbar and click
on Start, and Run.... In the Run dialog, enter D:\ConnectionsSetup.exe (use your CD-ROM
drive designator), then click on OK. This will start the installation wizard. Click on Next and
follow the wizard prompts.

2. Return to Step 3 in Section 2.2.1 and follow the instrument setup and subsequent software
installation steps.

After completion of the wizard, restart, and MCB configuration steps described in the preceding
section, your system will be ready to use.

2.2.3. 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 mby Microsoft, the default firewall settings will prevent other computers from
accessing the CONNECTIONS-32 MCBs 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 Exceptions list. To do this:

1. From the Windows Control Panel,
access the Windows Firewall entry File Edit iew Fawoites Tool:  Advanced  Help
' . O Back » ) - ¥ | Seach [ Fold 2
Depending on the appearance of your ﬁd s = 2. 2 olders | ]
ddiess [ Metwork Connecti
Control Panel, there are two ways to = Metwork bonnestions

LAN or High-5peed Internet

do this. Either open the Windows Network Tasks _

Firewall item (lf dlsplayed), or opcn the 5] Create a new connection ,: étﬂﬁileﬂiﬂfcﬁgfjffdn

Network Connections item then choose @ Change Windows Firewsll T Broadeom 4402 10100 Inteara...
settings § ]

Change Windows Firewall Settings, as
illustrated in Fig. 29. This will open the  Fig. 29. Change the Firewall Settings.
Windows Firewall dialog.

2. Go to the Exceptions tab, then click to mark the File and Printer Sharing checkbox
(Fig. 30).
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%= wWindows Firewall

General Exceptions I Advanced I

Windows Firewall iz blocking incoming netwark, connections, except for the
programs and services selected below, Adding exceptions allows zome programs
to wiork. better but might increaze your zecurity nsk.

Proagramz and Services:

M arne |
File and Printer Sharing

[ Remate Assistance

[ Remate Deskiop

O UPrP Framewark:

Add Program... Add Part.... Edit... [ElEtE

¥ Dizplay a notification when Windows Firewall Blocks a program

What are the risks of allowing exceptions?

OF. I Cancel

Fig. 30. Turn on File and Printer Sharing.

NOTE This affects only 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 close the dialog. No restart is required.

2.3. Configuration of the Master MCB List

The initial master list of MCBs available to the ORTEC programs on your PC is determined by
the MCB Configuration program, which you run as part of software installation or update, or
after installing a new MCB. piece of hardware (see Section 2.2).

When MCB Configuration runs, it searches the PC and the network (if any) for MCBs, then
displays a master list of the instruments found (Fig. 31).

20
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Configure Inzgtruments Yerzion 5.10

Humber & Dezcription Close |
1 COLE_DOYLE MCE 1 =
2 DSPE-393 Cancel
3 BAMBAMZ MCB 17
4 DSFP-140
5 DSPP-PO00G Help
i b [ctete-Plus Group 1 Detector 1 E
7 Octete-Plus Group 1 Detector 2
e Octete-Plus Group 1 Detectar 3
9 Octete-Plus Group 1 Detector 4 e e
10 Octete-Plus Group 2 Detector 1
1 Octete-Plus Group 2 Detector 2 Renurmber Mew
12 Octete-Plus Group 2 Detectar 3

13 Octete-Plus Group 2 Detector 4 =l
[ Update instrument list on all spstems

Izt Input  Sweztem
| 1 OCTE-0000

Fig. 31. MCB Numbering.

Note that you can change the instrument numbers and descriptions at any time by double-
clicking on an instrument entry in the Configure Instruments dialog. This will open the Change
Description or ID dialog (Fig. 32). It shows the physical detector location (read-only) and allows
you to change the ID and Description. Make the desired changes and click on Close.

Change Description or D

|natrumett; [nput: Systen: |C: Cloze
9 1 OCTE-0000 B

.. Cancel
Description;

Fig. 32. Change MCB Number or Description.

If you or another user have already assigned a description to a particular instrument, you can
restore the default description by deleting the entry in the Description field. Then, the next time
you run MCB Configuration (see Section 2.4), the default description will be displayed.

When MCB Configuration runs, the resulting MCB configuration list is normally broadcast to
all PCs on the network. If you do not want to broadcast the results, unmark the Update detector
list on all systems checkbox under the instrument list (see Fig. 31) so the configuration will

be saved only to the local PC.
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The first time the system is configured, Fig. 33 will be displayed to remind you that all new
instruments must be assigned a unique, non-zero 1D number.

Thiz iz the first time pou have configured these detectors.

Al detectors must have an 1D number. Since none of your detectars have (D
numbers, it iz recommended that pou prezz Benumber Al to establish initial 1D
numberz for pour detectors.

Fig. 33. MCB Numbering First Time.

You can change all the instrument numbers by clicking on Renumber All to assign new
numbers in sequence; or click on Renumber New to renumber just the new instruments.
Figure 34 will be displayed if the list is a mixture of old and new numbers.

NOTE Remember that some applications use the instrument number to refer to a specific MCB
or device (e.g., the . JoB file command SET DETECTOR 5). Therefore, you might
want to subsequently avoid changing its number so all defined processes will still
operate. See your application software manual for additional information.

Y'ou have chozen to Benumber &l of your detectars even though at least one
detector already has a number. [ wow want pour detector numbers ta remain
unchanaged for wour existing detectors pou should press Cancel then choose
Renumber Mew.

Prezz OF. o continue renumbering or Cancel to abandon this operatian.

Cancel

Fig. 34. Renumbering Warning.

Click on the Help button on the Configure Instruments dialog to display a detailed help screen.

When you have completed all changes to the instrument list, click on Close to close the
Configure Instruments dialog. At this point, MAESTRO and other CONNECTIONS applications
can be run on any PC, and the MCB pick list for each program on each PC can be tailored to a
specific list of instruments.

22



2. SOFTWARE INSTALLATION AND CONFIGURATION

2.4. Re-Running the MCB Configuration Program to Update the
Master Instrument List

When an MCB is added to the system, or if you change total memory size and number of
segments for a multi-input MCB such as the Model 920 or a member of the OCTETE instrument
family, you can’t communicate with the new input(s) until you have (1) enabled its
CONNECTIONS-32 driver, if the appropriate driver is not already active; and (2) re-run the MCB
Configuration program to add the new device to the Master Instrument List. To do this:

Open the Windows Add/Remove Programs utility on the Control Panel. Select

Connections 32 from the program list, choose Add/Remove, then elect to Modify the software
setup. This will reopen the Instrument Setup dialog (Fig. 26) so you can mark or unmark the
driver checkboxes as needed. Close the dialog, then re-run the MCB Configuration program
according to the instructions beginning on page 16.

2.5. Detector Security

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

3.1. Introduction

ORTEC CONNECTIONS-32 applications now use a uniform data-acquisition setup dialog called
Properties. The Properties dialog opens when you select the appropriate command in the
application. This chapter covers the Properties dialog for all CONNECTIONS-compliant MCBs.
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. The Status tab for certain MCBs monitors
conditions such as alpha chamber pressure, detector status, and charge remaining on batteries. In
addition, portable MCBs have a Field Data tab that provides information about the number of
spectra currently stored in memory, and some support an in-field Nuclide Report (see

Section 3.9).

The following MCBs are listed with the newest first. Use the table of contents or index to find
the setup section for your MCB, 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 lapsed 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.

3.2. MCB Properties Dialogs

3.2.1. trans-SPEC
3.2.1.1. Amplifier

Figure 35 shows the Amplifier tab. This  [F ST
tab displays the controls for the Coarse
and Fine Gain.

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Amplfier | Amplfier 2 | Amplfier PRO | ADC | Stabilizer | High Vokage |

Gain: 1.50 Bazeline Restare O ptimize
045 10| [ =
| T T T T T T T T | 1 S tl:ll:l .lll".utl:l

Preamplifier Type

Fire: | 07500 |\ Resistor Feedback = |
Coarze: m

Cloge

Fig. 35. trans-SPEC Amplifier Tab.

25



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

3.2.1.2. Amplifier 2

Figure 36 shows the Amplifier 2 tab,
which displays the trans-SPEC Rise
Time and (fixed) Flattop Width
settings. You can also use the InSight
Virtual Oscilloscope mode (see
Section 3.3) to view the digital signal
processor’s actual sampled waveform
on a reference graticule.

3.2.1.3. Amplifier PRO

Figure 37 shows the Amplifier PRO tab,
which contains the Low Frequency
Rejector (LFR) filter control.’ This
control is always on and cannot be
changed.

’Patent pending.
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Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Ampifier  Amplfier 2 | Ampifier PRO | ADC | Stabilizer | High Vottage |

Rise Time Flattap
340 = || width =
Tiit[0.00000 <
Pole Zera
InSight _Start | Stop |
Stat | Stop ||| = 24

Cloze

Fig. 36. trans-SPEC Amplifier 2 Tab.

Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Ampifier | Ampifier 2 Amplfier PRO IADC | Stabilizer | High Votage |

v Low Frequency Rejecter

Close

Fig. 37. trans-SPEC Amplifier PRO Tab.
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3.2.14. ADC

This tab (Fig. 38) allows you to view the
conversion gain, lower- and upper-level
discriminator settings; and monitor the
current real time, live time, and count
rate. The trans-SPEC operates at a fixed
conversion gain of 32768 channels, and
the LLD and ULD cannot be adjusted.

3.2.1.5. Stabilizer

The trans-SPEC has both a gain
stabilizer and a zero stabilizer.

The Stabilizer tab (Fig. 39) shows

the current values for the stabilizers.
The value in each Adjustment section
shows how much adjustment is cur-
rently applied. The Initialize buttons
set the adjustment to 0. If the value
approaches 90% or above, the amplifier
gain should be adjusted so the stabilizer
can continue to function — when the
adjustment value reaches 100%, the
stabilizer cannot make further correc-
tions in that direction. The Center
Channel and Width fields show the
peak currently used for stabilization.

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

Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Ampifier | Ampifier 2 | Ampifier PRO ADC | Stabilizer | High Vottage |

Corversion Gain  |L=eEE il
Lower Lewel Disc |50 :I
Upper Level Disc [16383 :I

Feal Time Live Time
0.00 0.o0 Count Rate 727

Close

Fig. 38. trans-SPEC ADC Tab.

Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Amplifier | Ampifier 2 | Amplifier PRO | ADC  Stabilizer ] High Voltage |

[ Zero Stabilization Enabled

Center Chan: |5
Width: |B

Suggest Reqgion |

[ iZain Stabilization Enabled

Center Chan: |5
Wwidth: |E‘-

Suggest Region |

Adjustrment

|nitialize +%E

Adjustment

Initialize +0%E

Close

Fig. 39. trans-SPEC Stabilizer Tab.

values into the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel 1s the marker channel and the width 1s 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 enabled even if the power is turned off. When the
stabilizer is enabled, the Center Channel and Width cannot be changed.
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3.2.1.6. High Voltage
Figure 40 shows the High Voltage tab,

which allows you to monitor the Actual

bias. You cannot adjust the bias voltage
or turn it on and off; these functions are
factory set. The Shutdown is fixed as
SMART (for more information on
SMART-1, see the ORTEC catalog or
visit www.ortec-online.com) and
cannot be changed.

3.2.1.7. Field Data

This tab (Fig. 41) is used to view

the trans-SPEC spectra collected in
Field Mode, that 1s, in remote mode,
detached from a PC. The trans-SPEC
is always in Field Mode when discon-
nected from the PC. The spectrum
can then be viewed as the “active”
spectrum in the trans-SPEC.

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
trans-SPEC memory. The spectrum ID
of the active spectrum is shown in the
lower right. The spectrum ID is the
eight-character alphanumeric 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

Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Ampifier | Ampifier 2 | Amplifier PRO | ADC | Stabiizer High Voltage

On | Target | -2600  “aolz

2603 Waolkz Shutdown

SMART |

n]i; Actual

On

Close

Fig. 40. trans-SPEC High Voltage Tab.

Properties for: transSPEC

Amplifier | Ampifier 2 | Amplifier PRO | ADC | Stabilizer | High Voltage |
Field Data l About ] Status ] Presets ] MDA Preset ] Muclide Report ]

Mowve Spectra

A
Mo |

4 Stored Spectra Cal

Close

Fig. 41. trans-SPEC Field Data Tab.

number and click on Move. Use the up/down arrow buttons to scroll through the list of spectra.
The label on the lower right does not update until a spectrum is moved. The numbers are the
same as the numbers shown on the trans-SPEC display in the stored spectrum list. Note that this
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only moves the spectrum inside the trans-SPEC. 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.

3.2.1.8. About

This tab (Fig. 42) displays hardware and
firmware information about the trans-
SPEC as well as the data Acquisition
Start Time (Sample description is not
used). In addition, the Access field
shows whether the Detector is currently
locked with a password; Read/Write
indicates that the Detector is unlocked
and Read Only means it is locked.

3.2.1.9. Status

Figure 43 shows the Status tab. Nine
parameters are continuously monitored
in real time.

Satisfactory status is reported as OK or
a numerical value. A failure is reported
as ERR or a descriptive message. Use
the droplists to select any six parameters
to be displayed simultaneously on the
Status tab. You can change the selected
parameters at any time.

Properties for: transSPEC

Amplifier | Ampifier 2 | Amplifier PRO | ADC | Stabilizer | High Voltage |
Field Data  About l Status ] Presets ] MDA Preset ] Muclide Report ]
tranzSPEC

Sample

Aocess
Read Mrite

Acquizition Start Time
12:00:00 Thurzday, June 17, 2004

Firrware Revizion Serial Murmber Acguizition Mode
TSPE-100 229 FH2

Close

Fig. 42. trans-SPEC About Tab.

Properties for: transSPEC

Amplifier | Ampifier 2 | Amplifier PRO | ADC | Stabilizer | High Voltage |

Field Data ] Bbout  Status l Presets ] MDA Preset ] Nuclide Report ]
B State Of Healh  OK

|j Detector Temperature DK

|j Battery Woltage [ 16.41 Valts

|j Battery Time Remaining 170 Min

|ﬂ Cooler Body Temperature  [OK

Cooler Drive Yaoltage LS

Close

Fig. 43. trans-SPEC Status Tab.

29



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

The monitored parameters are:

Detector State of Health — reported as OK or ERR.
Detector Temperature — reported as OK or ERR.
Battery Voltage — reported in volts.

HYV Bias — in volts.

Battery Time Remaining — in minutes.
Cooler Body Temperature — OK or ERR.
Cooler Drive Voltage — OK or ERR.
Cold-Tip Temperature — OK or ERR.

To resolve status problems, refer to the troubleshooting list in the hardware manual. For further
assistance, contact your ORTEC representative or our Global Service Center.

3.2.1.10. Presets

Figure 44 shows the Presets tab. The
presets can only be set when the
trans-SPEC is not acquiring data
(during acquisition the preset field
backgrounds are gray indicating that
they are inactive). You can use any or
all of the presets at one time. To
disable a preset, enter a value of zero.
If you disable all of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first con-
dition met during the acquisition causes
the Detector to stop. This can be useful
when you are analyzing samples of

Properties for: transSPEC

Amplifier | Ampifier 2 | Amplifier PRO | ADC | Stabilizer | High Voltage |
Field Data | About | Status  Presets | MDA Preset | Nucide Report |
I taink
Feal Time Aables
Freset in %
Live Time
Start Chan: |0
ROl Peak
= width: [10
ROl Integral
Suggest Reqion |
[ Overflow
Close

Fig. 44. trans-SPEC Presets Tab.

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 ROI Peak preset in addition to the Live Time preset, the low-level samples will
be counted to the desired fixed live time while the very active samples will be counted for the
ROI peak count. In this circumstance, the ROI Peak preset can be viewed as a “safety valve.”
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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 presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the Detector clock
increments by 20 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.

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

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.1.11. MDA Preset

The MDA preset (Fig. 45) 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 is implemented in the hardware. The formulas
for the MDA are given in various textbooks and in the “Analysis Methods” chapter in the
GammaVision user manual and can be generally represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.
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Coefficients A, B, and C can be
entered as numbers. If the application,
such as GammaVision, supports
MDA calculations, you can click on
the Suggest button to enter (from an
internal table) the values for the MDA
type selected. The MDA type should
be chosen before the preset is selected
here.

Select the Nuclide and Energy from
the droplists. The Nuclide list contains
all the nuclides in the working library.
The Energy list shows all the gamma-
ray energies for the selected nuclide in
the library.

Properties for: transSPEC

Amplifier | Ampifier 2 | Amplifier PRO | ADC | Stabilizer | High Voltage |
Field Data ] About ] Status ] Presets MDA Prasst l Muclide Report ]
MDA Pres=t | Hucl Energy Add New
MDA Preset Coefficients

Carrection ch. A 13.000000

Muclide: |Ag-110M - B: |2.000000

Energy: |446.80  w | ket C: |3.000000
Close

Fig. 45. trans-SPEC MDA Preset Tab.

If the application supports efficiency calibration and the MCB 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will

function normally.

3.2.1.12. Nuclide Report

Figure 46 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
trans-SPEC display. The peak area
calculations in the hardware use the
same methods as the MAESTRO Peak
Info calculation (see Section 3.7), so
the Nuclide Report display is the same
as the Peak Info 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. If the constant
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Properties for: trans5PEC

Ampiifier | Ampifier 2 | Amplifier PRO | ADC | Stabiiizer | High Voltage |
Field Data | About | Status | Presets | MDAPreset MNuclide Report

Hucl Low High Factor Add Mew
Libramn Report
Muclide: [6g110M Huclide: Factar:
Low RO itz [LICIA 2
Energy: [44680 7| || iy o Select from Lib |

Close

Fig. 46. trans-SPEC Nuclide Report Tab.
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includes the efficiency and branching ratio, the displayed value is the activity. You enter the
nuclide label and the activity units.

The report format and calculations are discussed in detail in Section 3.9.

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 nuclides in the
table.

Library Add
To use the library 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 gamma ray to use. Now Press the Select from Lib button in the Report section. This
will update all the entries in this section and show (as a yellow band) the region to be used in
both the expanded spectrum and the full window. Now press 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 bars if
needed). This will show the current settings for this nuclide. Make any changes needed. Any
or all of the entries can be changed. When finished with the changes, click 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 trans-SPEC and
are used when you view the Nuclide Report on the trans-SPEC display.

33



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

3.2.2. Detective-EX

3.2.2.1. Amplifier

Figure 47 shows the Amplifier tab. This
tab displays the controls for the Coarse
and Fine Gain, which are factory preset
and cannot be changed. The fine gain is
changed when the recalibration is redone.

3.2.2.2. Amplifier 2

Figure 48 shows the Amplifier 2 tab,
which displays the Detective-EX fixed
Rise Time and Flattop Width settings.
You can also use the InSight Virtual
Oscilloscope mode (see Section 3.3)

to view the digital signal processor’s
actual sampled waveform on a reference
graticule; however, the shaping settings
cannot be adjusted.
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Properties for: Detective-ExX MCB 133
High “Yoltage I Field Drata I Abowt I Statuz I Prezets
Amplier | amplfier2 | AmplfierPRO | ADC
Gain: 1.20
Firue: I 0.s00d
Coarze: |>< 2 vI
Cloze |
Fig. 47. Detective-EX Amplifier Tab.
Properties for: Detective-EX MCB 133
High “oltage | Figld Data | Abot I Statuz I Prezetz
Arnplifier Anplifier 2 | Amplifier PRO I ADC
Flattop

Rize Time
’7 |3.4E1

"idth IEI. a0
Tilt I-EI.EIEI?E‘I

InSight
’V Start | Stop |

Close |

Fig. 48. Detective-EX Amplifier 2 Tab.
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3.2.2.3. Amplifier PRO

Figure 49 shows the Amplifier PRO
tab, which contains the Low Fre-
quency Rejector (LFR) filter control.’
This control is always on and cannot
be changed.

3.2.24. ADC

This tab (Fig. 50) allows you to

view the conversion gain, lower- and
upper-level discriminator settings; and
monitor the current real time, live time,
and count rate. The Detective-EX
operates at a fixed conversion gain of
8192 channels, and the LLD and ULD
cannot be adjusted.

Properties for: Detective-EX MCB 133
High “oltage I Field Data I Abot | Statuz I Prezetz
Arnplifier I Amplifier 2 Arnplifier PRO | ADC

W iLow Frequency Fejacter

Close |

Fig. 49. Detective-EX Amplifier PRO Tab.

Properties for: Detective-EX MCB 133
High “oltage I Field Data I Abot I Statuz | Prezetz |
Amplfier | Amplier2 | Ampliier PRO ADC

Converzion Eain IB'IE!E j
Lower Lewel Dizc IBﬂ j
Upper Level Dizc IB'IEH :I

Feal Time Live Time
0.00 0.00

Count Rate (0
Close |

Fig. 50. Detective-EX ADC Tab.
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3.2.2.5. High Voltage

Figure 51 shows the High Voltage

tab, which allows you to monitor the
Actual bias. You cannot adjust the
bias voltage or turn it on and off; these
functions are factory set.

The Shutdown is fixed as SMART
(a reference to the Detective-EX
SMART-1™ detector technology;
for more information on SMART-1,
see the ORTEC catalog or visit
www.ortec-online.com) and cannot
be changed.

3.2.2.6. Field Data

This tab is not used because there are
no spectra stored in the MCB memory.

3.2.2.7. About

This tab (Fig. 52) displays hardware
and firmware information about the
Detective-EX as well as the data
Acquisition Start Time (Sample
description is not used). In addition,
the Access field shows whether the
Detector is currently locked with a
password; Read/Write indicates that
the Detector is unlocked and Read
Only means it is locked.
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Properties for: Detective-EX MCB 133
Amplfir | Amplfier2 | Amplifier PRO | ADC
High/altage Field D ata I &bout I Statusz I Presets

T arget Iﬁ Waolts
0if Actual 2500 Walks Shutdowvin
ﬁsmm =]

On

Palarity
[T

LCloze |

Fig. 51. Detective-EX High Voltage Tab.

Properties for: Detective-EX MCB 133
Amplfier | Amplifier2 | AmpifierPRO | &DC
High “oltage I Figld Data | . About Statusz I Fresets
Detective-Ex MCE 133

Sample

Acquizition Start Time Aocess

[15:55:49 Tuesday, April 13, 2004 | Readwirite
Firrmware Bevizion Senal Humber Acquizition Mode

| DETA-OD2 | 0 | PHA,

LCloze |

Fig. 52. Detective-EX About Tab.
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3.2.2.8. Status

Figure 53 shows the Status tab. Nine
parameters are continuously monitored
in real time. Satisfactory status is re-
ported as OK or as a numerical value.
A failure is reported as ERR or a
descriptive message. Use the droplists
to select any six parameters to be
displayed simultaneously on the Status
tab. You can change the selected
parameters at any time.

The monitored parameters are:

® Detector State of Health —
reported as OK or ERR.

Properties for: Detective-EX MCB 133
Amplfir | Amplfier2 | Amplifier PRO | ADC
High “oltage I Field Data I & bout Statusz | Presets

|

Led Led Led Led L

LCloze |

Fig. 53. Detective-EX Status Tab.

® Gamma Dose Rate — reported in mrem/h or pSv/h, depending on user-selected dose units
and indicating whether this reading was made with the detector (Ge for low dose rates) or the
Geiger-Miiller tube (M for high dose rates); see the hardware manual for discussion of the

two dose-rate meters.

® Detector Temperature — reported as OK or ERR.

® Battery Voltage — reported in volts.

® Battery Time Remaining — in minutes.

® C(Cooler Body Temperature — OK or ERR.

® Cooler Drive Voltage — OK or ERR.

® C(Cold-Tip Temperature — OK or ERR.

® HYV Bias — in volts.

To resolve status problems, refer to the troubleshooting list in the hardware manual.
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3.2.2.9. Presets

Figure 54 shows the Presets tab. The Properties for: Detective-EX MCB 133
presets can only be set when the amplifier | Amplfier2 | awpiferPRD | aDc |
Detective-EX 1s not acquiring data High “/oltage I Field D ata I &bout I Statusz Presets

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

Real Time

Live Time

ROl Peak

1

ROl Integral

NOTE The presets on this tab do not ﬂl
affect the Detective-EX when Fig. 54. Detective-EX Presets Tab.
the instrument is operating in
standalone configuration
(disconnected from the PC). When operating as a standalone identifier all presets are
cleared. When the Identify button is pressed, the Detective-EX will always continue to
take data until the Stop button is pressed.

When more than one preset is enabled (set to a non-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 ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstance, the ROI 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 Cloese 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 a resolution 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).
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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.

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

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.3. Detective
3.2.3.1. Amplifier

Figure 55 shows the Amplifier tab. Properties for: SINGLEY_LIZ MCB 130
This tab dlsple.lys the .COIltI'O'IS for the High “oltage ] Field Drata ] About ] Status ] Fresetz ]
Coarse and Fine Gain, which are Emiplifier ] Amplfier 2 | amplfierPRO | 4DC ]
factory preset and cannot be changed. —

ain: 1.

Fine: | 0.5198

Coarse: [RENE ~

Cloze

Fig. 55. Detective Amplifier Tab.
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3.2.3.2. Amplifier 2

Figure 56 shows the Amplifier 2 tab,
which displays the Detective’s fixed
Rise Time and Flattop Width settings.
You can also use the InSight Virtual
Oscilloscope mode (see Section 3.3)

to view the digital signal processor’s
actual sampled waveform on a reference
graticule; however, the shaping settings
cannot be adjusted.

3.2.3.3. Amplifier PRO

Figure 57 shows the Amplifier PRO
tab, which contains the Low Fre-
quency Rejector (LFR) filter control.
This control is always on and cannot
be changed.
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Properties for: SINGLEY_LIZ MCB 130
High “foltage ] Field Data ] Abot ] Statuz ] Preszetsz ]
Arnplifier Amplifier 2 l Amnplifier PRO ] ADC
Rize Time Flattop
taficth |0.80
Tile | 0. 00000

InSight

Start Stop

Cloze

Fig. 56. Detective Amplifier 2 Tab.

Properties for: SINGLEY_LILZ MCB 130
High “foltage ] Field Data ] Abowt ] Statuz ] Preszetsz ]
Arnplifier ] Armplifier 2 Amplifier PRO l ADC ]

v i ow Frequency Rejecter

Close

Fig. 57. Detective Amplifier PRO Tab.
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3.2.3.4. ADC

This tab (Fig. 58) allows you to

view the conversion gain, lower- and
upper-level discriminator settings;
and monitor the current real time, live
time, and count rate. The Detective
operates at a fixed conversion gain of
8192 channels, and the LLD and ULD
cannot be adjusted.

3.2.3.5. High Voltage

Figure 59 shows the High Voltage
tab, which allows you to monitor the
Actual bias. You cannot adjust the

bias voltage or turn it on and off; these

functions are factory set.

The Shutdown is fixed as SMART
(a reference to the Detective’s
SMART-1™ detector technology;
for more information on SMART-1,
see the ORTEC catalog or visit
www.ortec-online.com) and cannot
be changed.

3.2.3.6. Field Data
Use this tab (Fig. 60) to view and/or

Properties for: SINGLEY_LIZ MCB 130
High “oltage ] Figld Data ] Abot ] Statuz ] Prezetz ]
Amplfier | Amplier2 | Amplifier PRO ADC

Corverzion Gain

=
Lower Lewel Dizc [0 :I

Upper Level Disc (2152 :I

Feal Time Live Time

209.38 199.26 Count Rate 154

Close

Fig. 58. Detective ADC Tab.

Properties for: SINGLEY_LIZ MCB 130

Amplfier | Amplifier2 | AmpifierPRO | ADC
High %'altage Field [1ata ] &baut ] Statusz ] Fresets ]
Target | -2200 ‘ol
0 Actual 2200 Yaoltz Shutdown
SMART [~
Palarity
On G

Cloze

Fig. 59. Detective High Voltage Tab.

save the spectra in the Detective’s live- and stored-spectrum memory. When you connect to the
PC, start MAESTRO or another ORTEC application, and select the Detective from the detector
droplist within the software, the spectrum in the Detective’s live-spectrum memory will be

displayed. If you do not save this spectrum, it will be lost (overwritten) when you start the next
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data acquisition within the software application or use the Move button to read a spectrum from
the Detective’s stored-spectrum memory to the live-spectrum memory.

NOTE Moving and viewing stored spectra does not erase or overwrite these spectra. They are
retained in the Detective memory until you delete them with the Erase All Stored
Spectra command under the Detective’s Administrative Menu, as described in the
Detective Administrator’s manual.

The lower left of the tab shows the Properties for: SINGLEY_LIZ MCB 130
total number of spectra (not counting smplifer | Amplifier2 | ampifirPRO | ADC |
the current live spectrum) stored in the High Voltage FieldData | bout | Status | Pressts |
Detective memory. The spectrum 1D

. . . towe Spectra
of the active spectrum is shown in the =
lower right (either IDENT or SEARCH). »
The spectrum ID is the eight-character M

alphanumeric value assigned by the

Detective when you store the spectrum

(see the Detective Administrator’s

Manual for more information on this 4 Stored Spectra SEARCH

format).
Close

There are two ways to store a Detective  gjg_ g0, Detective Field Mode Spectrum Tab.
spectrum on disk. The first is to use the

Move button to read one or more

spectra, one-at-a-time, into MAESTRO or other application buffer windows (after which you

can save them to individual disk files). The other is to download all stored spectra in a single

operation using the Acquire/Download Spectra command, after which you can view them in
buffer windows within your ORTEC CONNECTIONS application.

To move a spectrum from the stored memory to the active memory, enter the spectrum number
or use the up/down arrow buttons to scroll through the list of spectra. When the correct spectrum
number is displayed, click on Move. The spectrum ID in the lower right will not update until a
spectrum is moved. Note that this only moves the spectrum inside the Detective memory. To save
the current active spectrum to the PC disk, use the File/Save commands in the software
application.
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3.2.3.7. About

This tab (Fig. 61) displays hardware
and firmware information about the
Detective as well as the data
Acquisition Start Time (Sample
description is not used). In addition,
the Access field shows whether the
Detector is currently locked with a
password; Read/Write indicates that
the Detector is unlocked and Read
Only means it is locked.

3.2.3.8. Status

Figure 62 shows the Status tab. Nine
parameters are continuously monitored
in real time. Satisfactory status is

Properties for: SINGLEY _LLZ MCB 130
gmplfier | Amplfier2 | aAmplfierPRO | aDC |
High “foltage ] Field D ata About Statusz ] Fresetz ]

..............................

SIMGLEY_LIZ MCE 130

Sample

Aocess
Read Mnte

Aoquizition Start Time
13:46:33 Monday, December 15, 2003

Firrmware Revizion Serial Murmber Acquizition Mode
DETA-001 G FH2,

Close

Fig. 61. Detective About Tab.

reported as OK or a numerical value. A failure is reported as ERR or a descriptive message. Use
the droplists to select any six parameters to be displayed simultaneously on the Status tab. You
can change the selected parameters at any time.

The monitored parameters are:

® Dectector State of Health — reported
as OK Or ERR.

® Gamma Dose Rate — reported
in mrem/h or uSv/h, depending
on user-selected dose units (see the
Detective Operator Manual) and
indicating whether this reading was
made with the detector (Ge for low
dose rates) or the Geiger-Miiller tube
(eM for high dose rates); see Gamma
Dose-Rate Determination in the
Detective Operator Manual for
further discussion of the two dose-
rate meters.

Properties for- SINGLEY_LIZ MCB 130
dmpliier | Ampliier2 | AmpliierPRO | aDC |
High %faltage ] Field D ata ] About Status l Prezets
| State OF Health | oK
|Gamma Doze Rate ﬂ 0.04 pSwih [Ge]
| Detectar Temperature j K.
| Batten Vaoltage j 15.82 Wolts
|Eatter_l,l Time Remaining ﬂ 143 Min
|HY Bias | [ea0v

Fig. 62. Detective Status Tab.

® Detector Temperature — reported as OK or ERR.
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® Battery Voltage — reported in volts.

® Battery Time Remaining — in minutes.

® C(Cooler Body Temperature — OK or ERR.

® Cooler Drive Voltage — OK or ERR.

® C(Cold-Tip Temperature — OK or ERR.

® HYV Bias — in volts.

To resolve status problems, refer to the troubleshooting list in the hardware manual.

3.2.3.9. Presets

Figure 63 shows the Presets tab. Properties for: SINGLEY_LIZ MCB 130
The presets can only be set when smplifer | Amplifier2 | ampifirPRO | ADC |
the Detective is not acquiring data High “oltage ] Field Data ] About ] Status Fresets
(during acquisition the preset field
backgrounds are gray indicating that 300.00 Fieal Time
they are inactive). You can use any o
. Live Timne
or all of the presets at one time. To
disable a preset, enter a value of zero. ROI Peak
If isable all of the presets, dat
you _d.sab © all OF Thc presets, data [ ROllntegal
acquisition will continue until
manually stopped. B Oeeriay

NOTE The presets on this tab do

not affect the Detective when Fig. 63. Detective Presets Tab.

the instrument is operating in

standalone configuration

(disconnected from the PC). When operating as a standalone identifier and the ID
button is pressed, the Detective will always continue to take data until the Stop button
1s pressed.

When more than one preset is enabled (set to a non-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
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sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstance, the ROI 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 presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the Detector clock
increments by 20 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.

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

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.

3.2.4. DSPEC Pro
3.2.4.1. Amplifier

Figure 64 shows the Amplifier tab. This tab contains the controls for Gain, Baseline Restore,
Preamplifier Type, Input Polarity, and Optimize.

NOTE Be sure that all 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. There is no cancel or undo for these dialogs.

Gain
Set the amplifier coarse gain by selecting from the Coarse droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting effective
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gain is shown at the top of the Gain Properties for: RANDT266 MCB 132 : x|
section. The ‘FWO controls used_ togej[her High “foltage I About I Statusz I Fresetz I kDA Preset
cover the entire range of amplification Arplifier | Amplier2 | Amplfier PRO | ADC | Stabiiesr
from 0.45 to 32.
—Gain: 1.00———— —Bazeline Restare — Optimize
045 1.00 I.-'i'-.utn j Start Auto |
. L I O R Y Y O I B | 1 St '{u" t
Illpllt Polarlty el — — Preamplifier Type S I
. . Fire: | 0.5000 . :
The Input Polarity radio buttons | Fesistor Feedback | |~ Input Polariyy—
select the preamplifier input signal Cosrse: RN~ | [ OO
polarity for the signal from the detector.
Normally, GEM (p-type) detectors have R

a positive signal and GMX (n-type)

have a negative signal. Close |

Fig. 64. DSPEC Pro Amplifier Tab.
Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise from dc shifts
or mains power ac pickup. The baseline settings control the time constant of the circuit that
returns the baseline to zero. There are three fixed choices (Auto,* Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
DSPEC Pro even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your choice will depend on the preamplifier supplied with the
germanium detector being used.

*Patent 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.

As with 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 this time and, if the DSPEC Pro is able to start

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

optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC 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.

You 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
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.

Figure 65 shows the Amplifier 2 tab, which accesses the advanced DSPEC Pro shaping controls
including the InSight Virtual Oscilloscope mode (which is discussed in Section 3.3).

The many choices of Rise Time allow you to precisely control the tradeoff between resolution
and throughput. The value of the rise time parameter in the DSPEC Pro is roughly equivalent

‘Patent number 5,372,363

Patent number 5,821,533.
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to twice the integration time set on a Properties for: RANDT266 MCB 132 x|
conv§nt10nal analog SpCCtI'OSCOpy High ‘foltage | Abowt I Status I Presetz I kDA Preset
amphﬁer. Thus, a DSPEC Pro value Arnplifier tumplifier 2 | Amplfier PRO | 4DC | Stabilizer

of 12 us corresponds to 6 us 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.

Rize Time — Flattop
{ 200 = widh [080 =
Tilk [0.00000 :|

— Paole Zero

InSight : :
’V Start | Stop | :"W
Close |

Use the up/down arrows to adjust the Fig. 65. DSPEC Pro Amplifier 2 Tab.

Rise Time within the range of 0.8 to

23.0 ps. After all the controls have

been adjusted, return to the Amplifier tab and click on Start Auto. The most recent settings are
saved in the DSPEC 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
Insight section on the Amplifier 2 tab and click on Start. The InSight mode is discussed in more
detail in Section 3.3.section.

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

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 ps). The Tilt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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.
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The dead time per pulse is (3 X Rise Time) + (2 x Flattop Width).

In the Pole Zero 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 one rise
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 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 all 1s well.

3.2.4.2. Amplifier PRO

This tab (Fig. 66) contains the Properties for: RANDT266 MCB 132 x|
COI’{tI’OlS for the Low F;requenc?f High “Yoltage I About | Status | Fresets I MDA Preset
Rejector (LFR) filter,” Resolution Amplier | Amplfier2  Amplfier PRO | aDC | Stabilizer

Enhancer, and Enhanced Through-

. [ Low Frequency Fejecter
put Mode. To enable a particular

1 Resolution Enhancer

feature, mark the corresponding :

E nables rezolution enhancemernt
checkbox. Any or all of these features for the Gain Stablilzer
can be used at one time, however,
the LFR al’ld enhanced throughput -r Enhanced Throughput Mode —
modes must be set up before the Protection Time | 12800 us
resolution enhancer is configured, as

discussed below. Note that once an
MCB is “trained” for the Resolution _ Dose|
Enhancer (see the following section),  Fig. 66. DSPEC Pro Amplifier PRO Tab.

it must be “retrained” if any settings

are changed that can affect peak shape

or position (e.g., bias, gain, rise time, flattop, PZ).

Low Frequency Rejector — This feature is discussed in detail in the DSPEC Pro hardware
manual. You cannot optimize or pole-zero the DSPEC Pro while in LFR mode. The Optimize
feature should be used with the LFR filter off. Subsequent measurements can then 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 Mode — See the hardware manual for a discussion of this feature. The
valid Protection Time settings, in 25-ns increments, are:
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® LFR mode off 1.1 pus to 48.4 us
® LFR mode on 3.0 us to 145.2 ps

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. Set the bias, gain, rise time, flattop, and PZ as you would for data collection.
2. If you wish to use LFR Mode, turn it 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 a well-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 a time.) Enter the Center channel and Width of
the peak acquired in Step 4; the maximum Width 1s 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.

7. Return to the 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.
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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 leave it 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.

3.2.4.3. ADC

This tab (Fig. 67) contains the Gate, ZDT Mode, Conversion Gain, Lower Level
Discriminator, and Upper Level Discriminator controls. In addition, the current real time, live
time, and count rate are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select a Properties for: RANDT266 MCB 132 |
IOgIC gatmg fUIjIC'[lOl’l. With this fl,}l’lC'[lOl’l High Waolkage I About I Status I Presets | MDA Preset
Off, no gating is performed (that is, all Ampliier | Amplfier2 | AmplfierPRO ADC | Stabilizer
detecj[or s.1gna1.s ar.e proc:essed)f w1‘Fh the Gate Comversion Gain =
function in Coincidence, a gating input ||;.H: |

signal must be present at the proper —— Lower Level Disc. [50 =
time for the conversion of the event; in [ =] Upper Level Disc [16383 -

Anticoincidence, the gating input signal

must not be present for the conversion

of the detectOf signal. The gating signal e T Lie T

must occur prior to and extend 500 ns £33367 275916 Count Rate [12102

beyond peak detect (peak maximum).
Cloze |

ZDT Mode Fig. 67. DSPEC Pro ADC Tab.

Use this droplist to choose the ZDT

Mode to be used for collecting the zero dead time (corrected) spectrum (see Section 3.6). The
three modes are Off (LTC only), NORM_CORR (LTC and ZDT), and CORR_ERR (ERR and
ZDT). If one of the ZDT 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 CONNECTIONS applications, 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
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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 sets the level of the lowest amplitude pulse that will be stored. This
level establishes a lower-level cutoff by channel number for ADC conversions.

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

3.2.4.4. Stabilizer

The DSPEC Pro has both a gain Properties for: RANDT266 MCB 132 X|
stabilizer and a zero stabilizer. The

. . High Yoltage I Ahout I Statuz I Prezets I kMDA Preset I
Stabilizer tab (Fig. 68) ShQV}’S the Amplier | Amplfier2 |  Amplfier PRO | &DC Stabilizer
current values for the stabilizers. _

. R 1 iGain Stabilization Enabled—— [ Zem Stabilization Enabled——
The value in each Adjustment

: : Center Chan: | Center Chan: |
section shows how much adjustment entet Lhan: |0 sntet Lhan: |0
is currently applied. The Initialize width: |1 width [1
buttons set the adjustment to 0. If the Suggest Region | Suggest Region |

0
value approaches 90% or above, the adustment—————————— adiustment
amplifier gain should be adjusted so { Initialize |~ +0% { Initialize | +0%
the stabilizer can continue to function

— when the adjustment value reaches
100%, the stabilizer cannot make Cloze |

further corrections in that direction. Fig. 68. DSPEC Pro Stabilizer Tab.
The Center Channel and Width

fields show the peak currently used

for stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in
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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 enabled even if the power is turned off. When the stabilizer
is enabled, the Center Channel and Width cannot be changed.

3.2.4.5. High Voltage

Figure 69 shows the High Voltage tab, Properties for: RANDT266 MCB 132 x|
which allows you to turn the high amplifier | Amplier2 | AmpifiertPRO | ADC | Stabilizer
Voltage on or Off; set and monitor the High /aoltage | About I Status I Presets I kDS Preset

voltage; and choose the Shutdown

mode. The polarity is set in the DIM =~ 5 Taget | 0 Vels
module 0 Litual 0 ‘ol "Shutdnwn
|

TTL =]

Sodium lodide Detector [

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 Off Overload

overload signals prevent it. Enter the

detector high voltage in the Target _ Cose|
field, click On, and monitor the Fig. 69. 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 mode i1s 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 mode is 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 lIodide Detector, mark the checkbox. This changes the gain and zero
stabilizers to operate in a faster mode. For the DIM-296, the HV is controlled by the adjustment
in the Model 296 and not here.
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3.2.4.6. About

This tab (Fig. 70) displays hardware
and firmware information about the
currently selected DSPEC Pro as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password; Read/Write indicates that
the Detector is unlocked; Read Only
means it is locked.

3.2.4.7. Status

Figure 71 shows the Status tab. There
are 21 values monitored at all times.
You 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: RANDT 266 MCE 132 il
Amplifier | Amplifier2 | Amplfier PRO | ADC | Stabilizer
High “oltage About Statusz I Fresetz I MDA Preset

RaMDT266 MCE 132
Sample
Aoquizition Start Time Aooess
[15:03:06 Monday. September 22, 2003 | Readdwrite
Firrnware Rewvizion Serial Mumber Acquizition Mode
| DSPR-0M | 00123 | PHA

Lloze |

Fig. 70. DSPEC Pro About Tab.

Properties for: RANDT266 MCB 132

Amplifier | Amplifier 2 | Amplfier PRO | &DC
High “oltage I Bbout

Statuz I Presets I MO Preset

e

| Stabilizer

- Detector State OF Health |EF|H - Power Failure Ermor
| x| DIM +24v State Of Health  [ERR
|*|  DIM+12v State Of Health  [ERR
| =] DIM-12vState Of Health ERR
| x| DIM-24v State Of Health  [ERR
Ijn:-r Temperature State Of Health |EHH

Lloze |

Fig. 71. 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
This is OK if all the SOH are OK and ERR if any one is ERR.

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

DIM +12V State of Health
This 1s OK if the +12 volt supply in the DIM has stayed within 200 mV of +12 volts since
the last time the SOH was cleared.

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

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

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

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

Shutdown State of Health
This 1s OK if the detector shutdown has not activated since the last time the SOH was
cleared.

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

Security State of Health

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

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

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

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

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

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

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

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

detectors.

Battery voltage
This 1s not used in the DSPEC Pro.

Battery % full
This 1s not used in the DSPEC Pro.

Battery time remaining
This is not used in the DSPEC Pro.
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3.2.4.8. Presets

Figure 72 shows the Presets tab. MDA Properties for: RANDT266 MCB 132 x|
presets are shown on a separate tab. amplfier | Amplier2 | Ampifisr PRO | ADC | Stabilizer
High “oltage I Bbout I Statusz Frezets | MDA Preset

The presets can only be set on a

Detector that is not acquiring data [ RealTime _Ume”am_ty ]

(during acquisition the preset field T LveTine Presetin |
backgrounds are gray indicating that StChan [0
they are inactive). You can use any [ ROIPeak v | —

or all of the presets at one time. To Ol e

disable a preset, enter a value of zero. I e Suggest Region |

If you disable all of the presets, data I Oveiflow

acquisition will continue until

manually stopped. Close |

. Fig. 72. DSPEC Pro Presets Tab.
When more than one preset is enabled

(set to a non-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 ROI Peak preset in addition to the Live Time
preset, the low-level samples will be counted to the desired fixed live time while the very active
samples will be counted for the ROI peak count. In this circumstance, the ROI 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 Cloese 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 a resolution 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 counts in all channels for 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. As the 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 Info command (see Section 3.7).

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.

3.2.4.9. MDA Preset

The MDA preset (Fig. 73) 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 is implemented in the hardware. The formulas
for the MDA are given in various textbooks and in the “Analysis Methods™ chapter in the
GammaVision user manual and can be generally represented as follows:

a+/b+cxCounts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 1s the gross counts in the specified region and Live time is the live
time. The MDA value is calculated in the MCB given the values a, b, ¢, Live time, Eff, and Yield.
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The calculated value is compared with the MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on the Suggest button to enter (from an internal table)
the values for the MDA type selected. The MDA type should be chosen before the preset is
selected here.

Select the Nuclide and Energy from the droplists. The Nuclide list contains all the nuclides in
the working library. The Energy list shows all the gamma-ray energies for the selected nuclide
in the library.

If the application supports efficiency Properties for: RANDT266 MCB 132 =]
calibration and the MCB is efficiency Ampliier | Amplfier2 | &mpifier PRO | ADC | Stabiieer |
calibrated, the MDA is entered in the High Yoltage I About I Statuz I Presets MDA Fresst
units selected in the application. If the MDA Prosst | Naol | Encray | Sl |
unit is not efficiency calibrated (e.g., in i |
MAESTRO, which does not support

efficiency calibration), the MDA field — — tﬁl
is labeled Correction, the efficiency _ i AETTIEE

(Eff) is set to 1.0 and the preset Conection [ a [omooom

operates as before. If the Correction Nucide: [2T101 -] B 0000000 Suces |
factor is the actual MDA times the Energy [z C: [0.000000

efficiency (known from other sources), Cloce |
the MDA preset will function =
normally. Fig. 73. DSPEC Pro MDA Preset Tab.

3.2.5. DSPEC jr 2.0
3.2.5.1. Amplifier

Figure 74 shows the Amplifier tab. This tab contains the controls for Gain, Baseline Restore,
Preamplifier Type, Input Polarity, and Optimize.

NOTE Be sure that all 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. There is no cancel or undo for these dialogs.

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

59



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

gain is shown at the top of the Gain Properties for: RANDT266 MCB 132 |
section. The ‘FWO controls used. togej[her High “foltage I About I Statusz I Fresetz I kDA Preset
cover the entire range of amplification Arnplifier | Amplier2 | Amplfier PRO | ADC | Stabiiesr
from 0.45 to 32. —Gain: 1.00————— —Bazeline Restare — Optimize
045 1.00 I.-'i'-.utn j Stark Auto |
. L T O T I I R I B | 1 St '{u" t

Illpllt Polarlty el — — Preamplifier Type S I

R . Fine:l 0.5000 . - ~ rout Polarity——
The Input Polarity radio buttons select | Fresistor Feedback ¥ | |~ Input Polarity
the preamplifier input signal polarity for Coarse: | ~ | v e
the signal from the detector. Normally,
GEM (p-type) detectors have a positive el e (@570

signal and GMX (n-type) have a negative

signal.  Dose |

Fig. 74. DSPEC jr 2.0 Amplifier Tab.
Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise from dc shifts
or mains power ac pickup. The baseline settings control the time constant of the circuit that
returns the baseline to zero. There are three fixed choices (Auto,* Fast, and Slow). The fast
setting 1s 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 jr 2.0 even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your choice will depend on the preamplifier supplied with the
germanium detector being used.

Optimize
The DSPEC jr 2.0 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 jr 2.0, the optimize button does not perform the pole zero.
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As with any system, the DSPEC jr 2.0 should be optimized any time the detector is replaced or if
the flattop width is changed. For optimization to take place, the DSPEC jr 2.0 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 jr 2.0 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 jr 2.0 at this time and, if the DSPEC jr 2.0 1s able to
start the operation, a series of short beeps sounds to indicate that optimization is in progress.
When optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the

DSPEC jr 2.0 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 jr 2.0, 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.

You 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
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.

3.2.5.2. Amplifier 2

Figure 75 shows the Amplifier 2 tab, :
which acpesses the advanch DSPEC JT High “foltage | About I Status I Fresetz I b0, Preset
2.0 shaping controls including the amplfier  Ampliier2 | Ampifier PRO | ADC | Stabilizer
InSight Virtual Oscilloscope mode (see
Section 3.3).

Properties for: RANDT266 MCB 132 x|

— Flattop

Rize Time
( [zo0 = | | wadh [(E—
Tilt [0.00000 :|

— Pale Zera

The many choices of Rise Time allow
you to precisely control the tradeoff
between resolution and throughput.
The value of the rise time parameter in
the DSPEC jr 2.0 is roughly equivalent
to twice the integration time set on a
conventional analog spectroscopy ﬂl
amplifier. Thus, a DSPEC jr2.0 value  gjg 75, DSPEC jr 2.0 Amplifier 2 Tab.

InSight : !
’V Start | Stop | :"W
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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.

Use the up/down arrows to adjust the Rise Time within the range of 0.8 to 23.0 ps. After all the
controls have been adjusted, return to the Amplifier tab and click on Start Auto. The most
recent settings are saved in the DSPEC jr 2.0 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. The InSight mode is discussed in more
detail in the following section.

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

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 ps). The Tilt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 pulse is (3 X Rise Time) + (2 x Flattop Width).
In the Pole Zero 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 one rise

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.
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Once data acquisition is underway, the advanced user may wish to return to 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 all is well.

3.2.5.3. Amplifier PRO

This tab (Fig. 76) contains the LFR filter [y e v i R x|
COl’ltI‘Ol, which is discussed in detail in High “oltage I About | Status | Presets I MO Preset
the hardware manual. To enable Low amplfier | Ampifier2  Amplifier PRO | ADC | Stabilizer

Frequency Rejector mode, mark the
checkbox. Unmark the checkbox to turn
off the LFR filter.

I iLow Frequency Pejecter

NOTE You cannot optimize or pole-
zero the DSPEC jr 2.0 while
in LFR mode. The Optimize
feature should be used with
the LFR filter off. Subsequent
measurements can then be Cose |

taken with the LFR filter on.

Fig. 76. DSPEC jr 2.0 ADC Tab.

3.2.5.4. ADC

This tab (Fig. 77) contains the Gate, Properties for: RANDT266 MCB 132 x|
ZDT MOde’_ C'onversmn Galll, Lower High ‘foltage I Abot I Status I Presetz | kDA Preset
Level Discriminator, and Upper Level amplfier | Ampliier2 | Amplfier PRO ADC | Stabilieer
Dlscrlmmato.r cont.rols.. In addition, the Giate Corversion Giain e
current real time, live time, and count [of =]

rate are monitored at the bottom of the DT Mode Lower Level Disc. [50 =

dialog. I 0if j Upper Level Disc |1 F383 :I

Gate
Real Time Live Time
The Gate control allows you to select E33362 S7RA1R Count Rate 12102
a logic gating function. With this
function Off, no gating is performed ﬂl
(that 1s, all detector signals are Fig. 77. DSPEC jr 2.0 ADC Tab.

processed); with the function in

Coincidence, a gating input 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).
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ZDT Mode

Use this droplist to choose the ZDT Mode to be used for collecting the zero dead time
(corrected) spectrum (see Section 3.6). The three modes are Off (LTC only), NORM_CORR
(LTC and ZDT), and CORR_ERR (ERR and ZDT). If one of the ZDT 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 CONNECTIONS applications, 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 maxi-mum 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 jr 2.0.

Upper- and Lower-Level Discriminators

In the DSPEC jr 2.0, the lower- and upper-level discriminators are under computer control. The
Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored. This
level establishes a lower-level cutoff by channel number for ADC conversions.

The Upper Level Discriminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level

cutoff by channel number for storage. Properties for: RANDT266 MCB 132 =]
High ‘foltage I Abowt I Statu I Presetz I kDA Preset |

3.2.5.5. Stabilizer Amplifier | Amplifier2 | Ampifier PRO | ADC Stabilizer
The DSPEC jr 2.0 has both a gain 1~ iGain Stabiization Enabled—— 1 Zero Stabilization Enabled ——
stabilizer and a zero stabilizer. The Center Chan: [0 Center Chan: [0
Stabilizer tab (Fig. 78) shows the widh [T widbe [T
current values for the stabilizers. _ _
The value in each Adjustment Segzeriezan S st |

. . Adustment——— Adjustrment
section shows how much adjustment
. . NIRT Initializel +0E Initializel +0%E
is currently applied. The Initialize
buttons set the adjustment to 0. If the

value approaches 90% or above, the Close |

amplifier gain should be adjusted so

the stabilizer can continue to function Fig. 78. DSPEC jr 2.0 Stabilizer Tab.
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— when the adjustment value reaches 100%, the stabilizer cannot make further corrections in
that direction. The Center Channel and Width fields show the peak currently used for
stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in

an ROI, the center channel is the marker 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 enabled even if the power is turned off. When the stabilizer
is enabled, the Center Channel and Width cannot be changed.

3.2.5.6. High Voltage

Figure 79 shows the High Voltage Properties for: RANDT266 MCB 132 x|
tab, which allows you to turn the high Amplier | Amplfier2 | Amplfier PRO | ADC | Stabilizer
voltage on or off; set and monitor the HighYoltage | fbout | Status | Pressts | MDA Preset

voltage; and choose the Shutdown

mode. The polarity is set in the DIM =~ : Taget | 0 Vels
module 0 Litual 0 ‘ol "Shutdnwn
|

TTL =]

Sodium lodide Detector [

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 Off Overload

overload signals prevent it. Enter the

detector high voltage in the Target _ Cose|
field, click On, and monitor the Fig. 79. DSPEC jr 2.0 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 mode 1s 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 mode is used for most non-ORTEC
detectors.

The high voltage in the DSPEC jr 2.0 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.
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To use a Sodium Iodide Detector, mark the checkbox. This changes the gain and zero
stabilizers to operate in a faster mode.” For the DIM-296, the HV is controlled by the adjustment

in the Model 296 and not here.

3.2.5.7. About

This tab (Fig. 80) displays hardware
and firmware information about the
currently selected DSPEC jr 2.0, as
well as the data Acquisition Start
Time and Sample description. In
addition, the Access fiecld shows
whether the Detector is currently
locked with a password; Read/Write
indicates that the Detector is unlocked;
Read Only means it is locked.

3.2.5.8. Status

Figure 81 shows the Status tab. There
are 21 values monitored at all times.
You can select any six of these to be
displayed simultaneously on the Status
tab. You would normally pick the six
that are most important to you. The
values you select can be changed at
any time, so you can view any of them
as needed. Two types of values are
presented: OK or ERR, and numeric
value. The state-of-health (SOH) are
all OK or ERR. If the state is OK, the
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 numeric values are
displayed in the units reported by the
DSPEC jr 2.0. Security, Detector

Properties for: RANDT266 MCB 132 il

Amplfier 2 | Amplier PRO | ADC | Stabilizer
Status I Fresets I MDA Preset

Amplifier
High “altage Abaut
RAMDT 266 MCE 132

Sample

Acquizition Start Time
|1 5:09.06 Monday, September 22, 2003

Aocess
| Readwirite

Firrmware Bevizion Senal Humber Acquizition Mode

[ DSJz-o0 [ omz3 | PHA,

LCloze |

Fig. 80. DSPEC jr 2.0 About Tab.

Properties for: RANDT266 MCB 132 il

gmplifier | Amplfier2 | Amplfier PRO | ADC | Stabilizer
High altage I About Statuz Frezets I MDA Preset

|EHF| - Power Failure Error

Detector State Of HealtkH

Ij Dt +244 State OF Health |EHH

| =] DIM+12v State Of Health  [ERR

|| DIMA2vState Of Health [ERR

|v| DM -24v State Of Health ERR

Ij of Temperature State OF Health |E RR

LCloze |

Fig. 81. DSPEC jr 2.0 Status Tab.

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
This is OK if all the SOH are OK and ERR if any one is ERR.

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

DIM +12V State of Health
This 1s OK if the +12 volt supply in the DIM has stayed within 200 mV of +12 volts since
the last time the SOH was cleared.

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

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

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

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

Shutdown State of Health
This 1s OK if the detector shutdown has not activated since the last time the SOH was
cleared.

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

Security State of Health

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

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

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

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

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

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

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

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

Battery voltage
This is not used in the DSPEC jr 2.0.

Battery % full
This is not used in the DSPEC jr 2.0.

Battery time remaining
This is not used in the DSPEC jr 2.0.

3.2.5.9. Presets

Figure 82 shows the Presets tab. MDA presets are shown on a separate tab. The presets can only
be set on a Detector that is not acquiring data (during acquisition the preset field backgrounds
are gray indicating that they are inactive). You can use any or all of the presets at one time. To
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disable a preset, enter a value of zero. Properties for: RANDT266 MCB 132 x|
[f you disable all of the presets, data smplier | Amplfier2 | AmplifierPRO | ADC | Stahilizer
achISltlon will continue until High “oltage I About I Status Frezets | MDA Preset
manually stopped.

y PP ; — Uncertainty

I Real Time
: Preset in % |
When more than one preset is enabled T e Tine e
(set to a non-zero value), the first StatChare [0
cond1t1i)ﬁ1 rrIl)ettdutrmgtg th:: acc!l?ﬁ.smon | ROI Peak win [
causes the Detector to stop. This can
P . I ROl Integral

be useful when you are analyzing Suggest Region |
samples of widely varying activity and [ Overflow

do not know the general activity before
counting. For example, the Live Time
preset can be set so that sufficient Fig. 82. DSPEC jr 2.0 Presets Tab.

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

Cloze

i

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 presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the Detector clock
increments by 20 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.

Enter the ROI Integral preset value in counts. With this preset condition, the Detector stops

counting when the sum of all counts in all channels for this Detector marked with an ROI
reaches this value. This has no function if no ROIs are marked in the Detector.
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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. As the 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 Info command (see Section 3.7).

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.5.10. MDA Preset

The MDA preset (Fig. 83) 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 is implemented in the hardware. The formulas
for the MDA are given in various textbooks and in the “Analysis Methods” chapter in the
GammaVision user manual and can be generally represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.
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Coefficients A, B, and C can be Properties for: RANDT266 MCB 132 x|
entered as numbers. If the application,

amplifier | Amplfier2 | amplfierPRO | &DC | Stabilizer |

such as Gammngon, SllppOI:tS High “foltage I About I Statusz I Fresetz MDA Prezet
MDA calculations, you can click on

the Suggest button to enter (from an MDA Preset |Nucl | Energy | iz |
internal table) the values for the MDA Updete_|
type selected. The MDA type should Defete |
be chosen before the preset is selected MD Freset Coefficients

here. Correction I— (e i IW

Muclide: Im B: IW Sugmest |
Select the Nuclide and Energy from Energy: [ <] ke C:[oooooo0
the droplists. The Nuclide list contains

all the nuclides in the working library. Close |
The Energy list shows all the gamma-
ray energies for the selected nuclide in
the library.

Fig. 83. DSPEC jr 2.0 MDA Preset Tab.

If the application supports efficiency calibration and the MCB 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.6. digiBASE
3.2.6.1. Amplifier

Figure 84 shows the Amplifier tab. This [FE AL NS M TR
tab contains the controls for Gain and P

. . out I Status I Fresets
Shaping Time. amplfier | Ampliier2 | ADC | Stabiizsr | HighVoltage

: : : Gain: 060 [~ Shaping Ti

Set the amplifier coarse gain by setting . :‘; (3 ’7 e

.. ) ) - ||:|_?5 us j
the gain jumper described in the I —— "
hardware manual to 1, 3, or 9, then '—F,' IW
adjust the Fine gain with the horizontal =t

slider bar or the edit box, in the range
of 0.4 to 1.2. The resulting effective
gain is shown at the top of the Gain
section. The two controls used together
cover the entire range of amplification Llose |
from 0.4 to 10.8.

Fig. 84. digiBASE Amplifier Tab.
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In almost all cases, the default Shaping Time, 0.75 us, is the preferred setting. However, the
digiBASE supports shaping times from 0.75 us to 2 us in steps of 0.25 us.

3.2.6.2. Amplifier 2

Figure 85 shows the Amplifier 2 tab, Properties for: SINGLEY_LIZ MCB 129
which accesses the InSight Virtual pr— ] T | — ]
Oscilloscope mode (see Section 3.3). dmplifier  Ampliier2 | ADC | Stabilesr | HighVokage |

For the more advanced user, the
InSight mode allows you to directly

the digiBASE’s advanced shaping para-
meters and adjust them interactively
while collecting live data. To access
the InSight mode, click on Start.

When you are satisfied with the settings,
Close the Properties dialog and prepare
to acquire data. Once data acquisition is ﬂ
underway, the advanced user might wish  gjg. 85. digiBASE Amplifier 2 Tab.

to select MCB Properties... and switch

to the Insight mode to adjust the shaping

parameters interactively with a “live” waveform showing the actual pulse shape, or just to verify
that all is well.

3.2.6.3. ADC

This tab (Fig. 86) contains the Gate, Properties
Lower Level Discriminator, and

) o About ] Status ] Prezets ]
Upper Level Discriminator controls. smpliier | Amplfier2  ADC | Stsbiizer | HighVohage |
In addition, the current real time and
. . ’ . Gate Converzion Gain | :l
live time are monitored at the bottom -
Enable J -
Of the dl&lOg Lawer Level Disc |'| 1] Il

Upper Level Disc |1 023 il

The Gate control allows you to select
a logic gating function. With this
function Off, no gating is performed
(that 1s, all detector signals are
processed).

Fieal Time Live Time
0.00 0.00

Cloze

When the Gate is set to Enable, if the
ENABLE INPUT is low (<0.8V), real

time, live time, and data acquisition are

Fig. 86. digiBASE ADC Tab.
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stopped. When the ENABLE INPUT is left open or forced high (>2.0V), real time, live time, and
data acquisition are enabled.

If set to Coincidence, when the ENABLE INPUT is low, real time and live time operate
normally, but no counts are stored in memory. If the ENABLE INPUT is high, normal
acquisition occurs.

If set to Event, rising edges are counted by a 32-bit event counter. The contents of this counter
can be monitored in the Enable Counter field on the Status tab (Section 3.2.6.7). The input
impedance is 5-k€ to +3.3V, protected to +10 V.

The digiBASE operates at a Conversion Gain of 1024 only.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff by channel number for ADC conversions.

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

3.2.6.4. Stabilizer

The digiBASE has both a gain stabilizer and a zero stabilizer; their operation is discussed in
more detail in Sections 3.4 and 3.5.

The Stabilizer tab (Flg 87) shows the Properties
current values for the stabilizers. The e | - ] E— |
value in each Adjustment section Amplifier | Amplfier 2 | ADC Stabilizer ] HighVoltage |
shows how much adjustment is _— e -

. eie 1o [ iGain Stabilization Enabled [ Zero Stabilization Enabled
currently applied. The Initialize
buttons set the adjustment to 0. If the enter Chan: |0 Center Chart [0
value approaches 90% or above, the width: |1 width: |1
amplifier gain should be adjusted so Suggest Fiegion | Suggest Region |
the stabilizer can continue to function Adiustment Adiustment
— when the adjustment value reaches nitiaize | +0% nitialize | +0%
100%, the stabilizer cannot make
further corrections in that direction.

The Center Channel and Width fields Close
show the peak currently used for Fig. 87. digiBASE Stabilizer Tab.
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 is in an ROI, the limits of the ROI are used. If the marker is not in

an ROI, the center channel is the marker channel and the width 1s 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 enabled even if the power is turned off. When the stabilizer
is enabled, the Center Channel and Width cannot be changed.

3.2.6.5. High Voltage

Figure 88 shows the High Voltage tab,
which allows you to turn the high
voltage on or off; and set and monitor
the voltage.

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

3.2.6.6. About

This tab (Fig. 89) displays hardware
and firmware information about the
currently selected DSPEC Plus as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password. Read/Write indicates that
the Detector is unlocked; Read Only
means it is locked.
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Properties
Aot ] Status ] Presetz ]
dmplifier | Amplfier2 | ADC | Stablizer  HighVoltage
T arget ﬁ Yol
0if Achual: 0 “alks
Off

Cloze

Fig. 88. digiBASE High Voltage Tab.

Properties

Amplifier | Amplifier2 | ADC | Stabiizer | HighVolage |
bt l Statuz ] Fresets ]
MaIN_LAR MCE 130

Sample

Acquisition Start Time
10:53:35 Friday, December 08, 2002

Aooess
Read afrite

Firmware Revizion Senal Mumber Acquisition Mode
DEAS-007 a PHA,

Close

Fig. 89. digiBASE About Tab.



3. MCB PROPERTIES DIALOGS

3.2.6.7. Status

Figure 90 shows the Status tab. The Properties
Aux0 and Aux1 counters are reserved tmplifier | Amplier2 | ADC | Stabiizer | HighVohage |
for future use. The Enable Counter Al Siafis ] T ]
functions when the Gate function on
the ADC tab is set to Event and the
digiBASE is actively acquiring data in
a spectrum. Under these conditions, Al Counter |0
the Enable Counter accrues the
number of events at the ENABLE
INPUT since the Start command was
issued. To clear this counter, click on
the Clear Spectrum button on the
application toolbar or issue Acquire/ ﬂ

Clear. Fig. 90. digiBASE Status Tab.

Enable Counter |0

Avsl Counter |0

3.2.6.8. Presets

Figure 91 shows the Presets tab. The presets can only be set on a Detector that is not acquiring
data (during acquisition the preset field backgrounds are gray indicating that they are inactive).
You can use either or both presets at one time. To disable a preset, enter a value of zero. If you
disable both presets, data acquisition will continue until manually stopped.

When more than one preset is enabled Properties
(set to a non-zero value), the first amplier | Amplier2 | ADC | Stabiizer | HighVoltags |
condition met during the acquisition Abaut ] Status Presets :
causes the Detector to stop. This can
be useful when you are analyzing 500.00 Real Time
samples of widely varying activity and

P y varying Y 500.00 Live Time

do not know the general activity before
counting.

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 Sl
on the Presets tab; the changes take
place only when you Close the
Properties dialog.

Fig. 91. digiBASE: The Presets Tab.
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Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the Detector clock
increments by 20 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).

3.2.7. DSP-Scint

3.2.7.1. Amplifier

Figure 92 shows the Amplifier tab,
which contains the Gain control.

Properties

Arnplifier l.-'l'-.DE ] Stal:uilizer] High "-.-"u:ultage] Abaout ] F'resets]

Set the amplifier coarse gain by Gain: 5.00 Pole Zero
selecting from the Coarse droplist (5 G 2R 0 =
to 910x), then adjust the Fine gain e e o) el
with the horizontal slider bar or the Fine: | 04333 e O]
edit box, in the range of 0.5 to 2.00. Coarse: [ 10 +|

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 2.5 Close
to 1820.

Fig. 92. DSP-Scint Amplifier Tab.

The Input Polarity radio buttons select

the preamplifier input signal polarity for the signal from the detector. Normally, preamplifiers
used with Nal(T1) detectors have a negative signal. Occasionally, a preamplifier with a positive
output polarity might be encountered; check the specifications for the PMT base and
preamplifier you have chosen.

Pole Zero Adjustment

To maintain optimum energy resolution and peak position stability to high counting rates, it is
important to enter the correct value for the pole-zero cancellation. As a starting point, use the
exponential decay time constant that is appropriate for the preamplifier supplying the signal to
the DSP-Scint input. This initial value can be obtained from the preamplifier manufacturer’s
data sheet, or by measuring the exponential decay time constant of the preamplifier output with
an oscilloscope. The exponential decay time constant is the time taken for the pulse at the
preamplifier output to decay to 1/e = 0.368 of its initial value. This known or measured value for
the decay time constant must be converted to the corresponding pole-zero value to be entered in
the Pole Zero field. Compute the value to be entered from the following equation:
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Pole Zero = 42.53 x1 - 158.44

where 1 is the exponential decay time constant in microseconds.

Enter a number between 0 and 4095, which will correspond to decay time constants from
3.725 us to 100 ps according to the relationship:

Tt = 0.02351 * Pole Zero + 3.725

Example: For a typical 50-us decay time constant, you will enter the number 1968.

To make a fine adjustment of the Pole Zero setting:

l.

Use a radioactive source that produces a well-defined peak near the upper limits of the
energy spectrum. At low counting rates, note the symmetry of the peak.

Move the source closer to the detector to achieve much higher counting rates. If the peak
maintains the symmetry observed at low counting rates no further adjustment of the Pole
Zero is needed. If high counting rates generate a tail on the high energy side of the peak,
slightly decrease the pole-zero value until the tail disappears. If high counting rates generate
a tail on the low-energy side of the peak, slightly increase the pole-zero value until the tail
disappears.

Make a final adjustment to balance the symmetry of the peak as closely as possible to the
symmetry observed at low counting rates. This will result in the optimum pole-zero
adjustment.

3.2.7.2. ADC Properties [E|
This tab (Flg 93) contains the Gate’ amplifier  ADC l Stabilizer] High ‘-.-’u:ultage] About ] F'resets]
Conversion Gain, and Lower L s -

. o Gate Conversion Gain  |EEE :I
Level and Upper Level Discriminator oif =i
controls. In addition, the current real Loz Levellis | =
time, live time, and count rate are Upper Level Disc 2047 o

monitored at the bottom of the dialog.

The Gate control allows you to select

. . . ) . Real Timne Live Time
a logic gating function. With this 535 00 3300 Count Rate |0
function Off, no gating is performed
(that 1s, all detector signals are Close
processed). In Coincidence mode, a Fig. 93. DSP-Scint ADC Tab.
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gating input signal must be present at the proper time for the conversion of the event. In
Anticoincidence mode, 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).

NOTE The DSP-Scint ensures that the minimum length of the gating signal is 4 us.

The Conversion Gain sets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided into 2048 channels. The conversion gain is entered in powers of 2
(e.g., 2048, 1024, 512, 256). The up/down arrow buttons step through the valid settings.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This establishes a lower-level cutoff, by channel number, for ADC conversions. Set this level
low enough to see the lowest-energy feature of interest. However, avoid setting it so low that it
generates a high dead time by accepting noise. The Upper Level Discriminator sets the level of
the highest amplitude pulse that will be stored. This level establishes an upper-level cutoff, by
channel number, for storage.

3.2.7.3. Stabilizer

current value for the gain stabilizer. —
) i : amplfier | ADC Stabilizer | High Voltage | About | Presst
The value in the Adjustment section e | Highotage | About | Prsets|

shows how much adjustment is currently [~ iain Stabiization Enabied
applied. The Initialize buttons set the Center Char: [0
adjustment to 0. If the value approaches widh [0

90% or above, the amplifier gain should
be adjusted so the stabilizer can continue
to function — when the adjustment value
reaches 100%, the stabilizer cannot make
further corrections in that direction. The
Center Channel and Width fields show Des
the peak currently used for stabilization.

Suggest Region |

Adjustment

Initialize | -100%

Fig. 94. DSP-Scint 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. The center channel is
the marker channel and the width is 4 times the FWHM at this energy. Now click on the Gain
Stabilization Enabled checkbox to turn the stabilizer on. The stabilizer will stay enabled,
even if the power is turned off, until changed in this dialog. When the stabilizer is enabled,

the Center Channel and Width cannot be changed.
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3.2.7.4. High Voltage

Figure 95 shows the High Voltage
tab, which allows you to turn the high
voltage on or off. Enter the detector
high voltage in the Target field, click
On, and monitor the voltage in the
Actual field. Click the Off button to
turn off the high voltage.

3.2.7.5. About

This tab (Fig. 96) displays hardware
and firmware information about the
currently selected DSP-Scint as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password. Read/Write indicates that
the Detector is unlocked; Read Only
means it is locked.

Properties
Amplfier | ADC | Stabiizer High Voktage | About | Presets |
A Target 0 Wols

0 “als

0ff Actual:

Off

3

Cloze

Fig. 95. DSP-Scint High Voltage Tab.

&

Properties
amplfier | ADC | Stabilizer | High Voktage  About | Presets |
MCE 512
Sample
I
Acquisition Start Time Arccess
IInkriowmn ReadAsfrite
Firmware Rewvizion Senal Mumber Acquisition Mode
dSCI-001 00402595 PHA,
LCloze

Fig. 96. DSP-Scint About Tab.
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3.2.7.6. Presets

Figure 97 shows the Presets tab. A
preset can only be set on a Detector
that is not acquiring data (during
acquisition the preset field back-
grounds are gray indicating that they
are inactive).

Enter either the Real Time or Live
Time preset in units of seconds and
fractions of a second. This value is
stored internally with a resolution

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

X

Properties

amplfier | ADC | Stabilizer | Highokage | about Presets |

Real Time
Live Time

Close

Fig. 97. DSP-Scint Presets Tab.

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).

To disable a preset, enter a value of zero. If both presets are disabled, data acquisition will
continue until manually stopped. The values of all presets for the currently selected Detector are

shown on the application’s Status Sidebar.

3.2.8. microBASE

3.2.8.1. Amplifier

Figure 98 shows the Amplifier tab,
which contains the Gain control.

The amplifier coarse gain is auto-
matically set by the PMT being used.
This tab allows you to adjust the Fine
gain with the horizontal slider bar or the

edit box, in the range of 0.7224 to 1.625.

The resulting effective gain is shown at
the top of the Gain section and depends
on the PMT.

For Nal detectors, the observed

spectrum gain depends in part on
the detector/PMT pair and will vary
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Close |

Fig. 98. microBASE Amplifier Tab.
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depending on the individual components. If necessary, the gain can also be adjusted by varying
the HV applied to the PMT. In some cases, the HV will have to be adjusted to set the spectrum

gain to the desired level.

3.2.8.2. ADC

This tab (Fig. 99) contains the Lower
Level and Upper Level Discriminator
controls. In addition, the current real
time, live time, and count rate are
monitored at the bottom of the dialog.
The Lower Level Discriminator sets
the level of the lowest amplitude

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

3.2.8.3. Stabilizer

The Stabilizer tab (Fig. 100) shows the
current value for the gain stabilizer.
The value in the Adjustment section
shows how much adjustment is
currently applied. The Initialize
buttons set the adjustment to 0. If the
value approaches 90% or above, the
amplifier gain should be adjusted so
the stabilizer can continue to function
— when the adjustment value reaches
100%, the stabilizer cannot make
further corrections in that direction.
The Center Channel and Width
fields show the peak currently used
for stabilization.

Properties e EI
Amplifier  A0C |Stal:ui|izer| High "v"u:ultagel About I F"resetsl

Corverzion Gain ﬂ

Lower Level Dizc I'IE—:I

pper Level Dizc IV:I

Feal Time Live Time

32,36 .92 Count Hate 199
Cloze |

Fig. 99. microBASE ADC Tab.

Properties il
.-’-'-.mplifierl ADC  Stabilizer | High "-.-’u:ultagel Aot I Presetsl

Iv Gain Stabilization Enabled——

Center Chan:  |EkE
width: IEE

Suggest Reqgion |

".ﬁ.diustment

|nitialize | 0%

Cloze |

Fig. 100. microBASE 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
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the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is not in

an ROI, the center channel is the marker channel and the width 1s 3 times the FWHM at this
energy. Now click on the Gain Stabilization Enabled checkbox to turn the stabilizer on. The
stabilizer will stay enabled, even if the power is turned off, until changed in this dialog. When
the stabilizer is enabled, the Center Channel and Width cannot be changed.

3.2.8.4. High Voltage

Figure 101 shows the High Voltage
tab, which allows you to turn the high
voltage on or off. The maximum
voltage for the microBASE is +1200 V.

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 Target
field, click On, and monitor the voltage
in the Actual field. Click the Off
button to turn off the high voltage.

3.2.8.5. About

This tab (Fig. 102) displays hardware
and firmware information about the
currently selected microBASE as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password. Read/Write indicates that
the Detector is unlocked; Read Only
means it is locked.

3.2.8.6. Presets

Figure 103 shows the Presets tab. A
preset can only be set on a Detector
that is not acquiring data (during
acquisition the preset fields are
inactive/gray).
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Amplifier | ADC | Stabilzer HighVoltage | bout | Presets |
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L Actual: 1193 Vaolts

Cloze |

Fig. 101. microBASE High Voltage Tab.

Properties : . El

BarBAM MCE 513

Sample
fi

Acquizition Start Time
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Access
R ead it

Serial Murnber Acquizition kMode
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Cloze |

Firrware Revizion
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Fig. 102. microBASE About Tab.
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Enter either the Real Time or Live
Time preset in units of seconds and
fractions of a second. This value is
stored internally with a resolution 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).

To disable a preset, enter a value of

Propetties . x|

Ampliier | DC | Stabilizer | HighWoltage | About F'resets|

|| Feal Time
|1 00.00 Live Time

Cloze |

Fig. 103. microBASE Presets Tab.

zero. If both presets are disabled, data acquisition will continue until manually stopped. The
values of all presets for the currently selected Detector are shown on the application’s Status

Sidebar.

3.2.9. DSPEC jr

3.2.9.1. Amplifier

Figure 104 shows the Amplifier tab.
This tab contains the controls for Gain,
Baseline Restore, Preamplifier Type,
Input Polarity, and Optimize. Be sure
that all of the controls on the tabs have
been set before clicking the Start Auto
(optimize) button.

NOTE The changes you make on
most property tabs fake place
immediately. There is no cancel
or undo for these dialogs.

Gain

Set the amplifier coarse gain by

About ] Status ] Fresets ] MDA Preszet ]
Ampliier | Amplfier2 | ADC | Stabiieer | Highotage |
Gain: 1.00 Bazeline Restare Optimize
045 1.00 |.-“-‘-.utu:| j Start Auto |
0000000000 1 Stl:l .lll".utI:I
. Preamplifier Typpe #
Fine: |~ 0.5000 |Hesistnr Feedbaclﬂ Input Polarity
Coarse: | 2 - FY LI
Needs Auto Opti

Close

Fig. 104. DSPEC jr Amplifier Tab.

selecting from the Coarse droplist, then adjust the Fine gain with the horizontal slider bar or the
edit box, in the range of 0.45 to 1.00. The resulting 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.
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Input Polarity

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

Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc
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 jr even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your choice will depend on the preamplifier supplied with the
germanium detector being used.

Optimize

The DSPEC jr 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 Type for
this DSPEC jr, the Start Auto button does not perform the pole zero.

As with any system, the DSPEC jr should be optimized any time the detector is replaced or if the
flattop width 1s changed. For optimization to take place, the DSPEC jr 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 jr 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 DSPEC jr at this time and, if the DSPEC jr is able to start

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

During optimization, pole zeroes are performed for several rise-time values and the DSPEC jr 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 jr, 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.

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

The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.
Note, however, that if the settings were close to proper adjustment before starting optimization,
the pulse shape might not change enough for you to see. (In this situation, you also might not
notice a change in the shape of the spectrum peaks.) The most visible effect of incorrect settings
is high- or low-side peak tailing or poor resolution.

3.2.9.2. Amplifier 2

X

which accesses the advanced DSPEC jr =
About ] Statuz ] Frezetz ] MDA Preszet ]

l

shaping controls including the InSight Amplier  Amplifier2 | ADC | Stabiizer | HighVoltage

Virtual Oscilloscope mode, which is

discussed in Section 3.3. Rizelne fon
flzon = | | widh =

The many choices of Rise Time allow Tit[0.00000 =

you to precisely control the tradeoff T

between resolution and throughput.

Section 3.8 discusses this tradeoff and Ingiah ] By

contains a guide to choosing rise time _Start | _Stop | I

according to count rate. The value of

the rise time parameter in the DSPEC jr e

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

Fig. 105. DSPEC jr Amplifier 2 Tab.
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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 DSPEC jr 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. This is not a sampled
waveform of the actual pulse shape, only a model based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controls in this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 ps). The Tilt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 pulse is (3 X Rise Time) + (2 x Flattop Width).

In the Pole Zero 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 one rise
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 all is well.
Section 3.3 provides detailed instructions on using the InSight mode.
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3.2.9.3. ADC

This tab (Fig. 106) contains the Gate, Conversion Gain, Lower Level Discriminator, and
Upper Level Discriminator controls. In addition, the current real time, live time, and count rate
are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select a logic gating function. With this function Off, no gating
is performed (that is, all detector signals are processed); with the function in Coincidence, a
gating input 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

mum channel number in the spectrum.

If set to 16384, the energy scale will about l i Statlle JD - P’TSE“ - l MBS crel |
be divided into 16384 channels. The Amplifier ] Amplifier 2 Stabilizer ] High *altage ]
conversion gain is entered in powers el Conversion Gain - [ILEE —
of 2 (e.g., 8192, 4096, 2048). The o B I

up/down arrow buttons step through

Upper Level Di :
the valid settings for the DSPEC jr. fa i e =

Upper- and Lower-Level Real Time Live Time
Discriminators 1497212 1497662 Count Rate |0
In the DSPEC jr, the lower- and upper- Ches

level discriminators are under computer
control. The Lower Level Discriminator Fig- 106. DSPEC jr ADC Tab.

sets the level of the lowest amplitude

pulse that will be stored. This level establishes a lower-level cutoff by channel number for ADC
conversions.

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

The DSPEC jr has both a gain

stabilizer and a zero stabilizer. These
are discussed in detail in Sections 3.4 Ao l st | =] D Rreeet ]
and 3.5, respectively. See also Sodium Gl A i e DT
TIodide Detector (page 89) on the ngh [ Gain Stabilization Enabled [ Zero Stabilization Enabled
Voltage tab. Center Chan: |0 Center Char: |0

width: [1 width: |1
The Stabilizer tab (Fig. 107) shows _ i
the current values for the stabilizers. _ Suggestfegion | _ Suggest Reion |
The value in each Adjustment section ﬁqles_tmem - ﬁqles_tmem :
shows how much adjustment is cur- I L] o
rently applied. The Initialize buttons
set the adjustment to 0. If the value Close
approaches 90% or above, the amplifier

gain should be adjusted so the stabilizer ~ ¥ig 107. DSPEC jr Stabilizer Tab.

can continue to function — when the
adjustment value reaches 100%, the stabilizer cannot make further corrections in that direction.
The Center Channel and Width fields show the peak currently used for stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in

an ROI, the center channel is the marker 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 enabled even if the power is turned off. When the stabilizer
is enabled, the Center Channel and Width cannot be changed.

3.2.9.5. High Voltage

Figure 108 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 polarity is set in the DIM
module.

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 Target field, click On, and monitor the 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 mode is used for all ORTEC
detectors except SMART-1 detectors; use the SMART option for those detectors. Check with
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detectors. The TTL mode is used for

most non-ORTEC detectors. ﬁmﬁ;: l me"ﬁi:azmsl ,JD,: Prlesegstabmzl, Mﬁﬂhﬁige ]
The high voltage in the DSPEC jr is L.On Target 0 Volts

supplied by the SMART-1 module or 0 Actual 0 ‘ols Shutdown

in a separate DIM. The recommended TTL |
HV for SMART-1 is displayed on the

dialog. For other detectors, see the Sodium lodide Detector [

detector manual or data sheet for the
correct voltage. The polarity is
determined by the DIM or SMART-1

module. Close

Fig. 108. DSPEC jr High Voltage Tab.

Off Overload

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

3.2.9.6. About

This tab (Fig. 109) displays hardware

and firmware information about the

currentlv selected DSPEC it as well smplfier | Ampifier2 | ADC | Stabiizer | HighVolkage |

as the dZta Acquisition StzJirt Time i [ [ [ ey |
WILMAZ MCE 129

and Sample description. In addition,

the Access field shows whether the

MCB is currently locked with a Sample
password. Read/Write indicates that |
the MCB is unlocked; Read Only Acquisition Start Time hocess
means it is locked 18:31:14 Friday, July 12, 2002 Eeadfwrite
Firrmware Rewizion Senal Mumber Acquisition Mode
DSJR-005 P2 PHE

3.2.9.7. Status

Figure 110 shows the Status tab. ﬂ
Twenty-one parameters are monitored Fig. 109. DSPEC jr About Tab.

at all times. Use the droplists to select

any six parameters to be displayed simultaneously on the Status tab (normally these would be
the six that are most important to you). The items you select can be changed at any time.

Two types of status responses are displayed: OK or ERR, and a numeric value. The state-of-
health (SOH) parameters all respond with OK or ERR. If the state is OK, the parameter stayed
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spectrum acquisition. If the parameter
varied from the nominal value by Amplfier | Amplfier2 | ADC | Stabiieer | HighVolkage |
more than the allowed limit, the ERR fha e l BB SR

is set until cleared by the program. Detector State Of Health IS
The numeric values are displayed in | =] DIM +24v State Df Health 0K
the units reported by the DSPEC jr. (<] DIM+12v State Of Heath [OK

Security, Detector temperature,

. | ~|  DIM 12V State Of Healh DK
and Live detector temperature are

available only for SMART-1 detectors. =] DIM-24v State Of Heakt [OK
For non-SMART-1 detectors, they |~ lor Temperature State Of Health 0K
respond with N/A.

LCloze

The parameters are:
Fig. 110. DSPEC jr Status Tab.
Detector State of Health
This is OK if all the SOH are OK and ERR if any one is ERR.

DIM +24V State of Health
This 1s OK if the +24 volt supply in the DIM has stayed within 200 mV of +24 volts since
the last time the SOH was cleared.

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

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

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

Temperature State of Health
This is OK if the detector temperature has stayed below the high temperature limit set in the
detector since the last time the SOH was cleared. This is available only for SMART-1
detectors.
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High Voltage State of Health
This is OK if the HV supply in the DIM has stayed within 200 V of specified bias voltage
since the last time the SOH was cleared.

Shutdown State of Health
This 1s OK if the detector shutdown has not activated since the last time the SOH was
cleared.

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

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

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

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

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

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

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

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

Detector temperature

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

Battery voltage
This is not used in the DSPEC jr.

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

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

3.2.9.8. Presets

MDA presets are shown on a separate

tab. Amplfier | Amplfier2 | ADC | Stabiizer | HighVoltage |
About ] Status Fresets l MOA Preset ]

The presets can only be set on an [ RealTime Lleiet sl

MCB that is not acquiring data Preset in %

(during acquisition the preset field Ll Tine .

backgrounds are gray indicating that B ey = _an'

they are inactive). You can use any Sl

or all of the presets at one time. To Rl lntegral Suggest Region |

disable a preset, enter a value of zero. [ Overflow

If you disable all of the presets, data

acquisition will continue until Claze

manually stopped.

Fig. 111. DSPEC jr Presets Tab.

When more than one preset is enabled

(set to a non-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 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 ROI Peak preset in
addition to the Live Time preset, the low-level samples will be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a “safety valve.”

92



3. MCB PROPERTIES DIALOGS

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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value. This has no function if 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 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.
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3.2.9.9. MDA Preset

The MDA preset (Fig. 112) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual, and can be generally represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be

entered as numbers. If the applica-

tion, such as GammaVision, supports Amplfir | Amplfier2 | ADC | Stabiieer | HighVokage |
MDA calculations, you can click on e o L i
the Suggest button to enter (from an LIk Saseine e Bresey
internal table) the values for the MDA
type selected. The MDA type should

A

be chosen before the preset is selected MD# Preset Cosiias
here. Comection cd, & |0.000000
Nuclide: |  ~] B: |0.000000 |
Select the Nuclide and Energy from Energy: [ | ke C: [0.000000
the droplists. The Nuclide list contains
all the nuclides in the working library. Close

The Energy list shows all the gamma-
ray energies for the selected nuclide in
the library.

Fig. 112. DSPEC jr MDA Preset Tab.

If the application supports efficiency calibration and the MCB 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.10. digiDART

3.2.10.1. Amplifier

Figure 113 shows the Amplifier tab. Properties

This tab contains the controls for Galn’ Field Data | Abot I Statuz I Prezets I kDA Preset I Muclide Report I

Baseline Restore, Preamplifier Type, Arnplifier | amplfier2 | ADC | Stabiizer | HighValtage
Input Polarity, and optimization. Be —Gain: 1.87 ———— [~ Bazeline Restore — Optimize
sure that all of the controls on the tabs 045 100 |y =] Start Auto |

: ’ ¥ {n] e

have been set before clicking the Start
Auto (optimize) button.

Stop Auto |

— Preamplifier Type

IHesistDr Feedbachj — Input Palarity——
[+ )

NOTE The changes you make on this
tab take place immediately.
There is no cancel or undo
for this dialog.

Cloze |

Gain Fig. 113. digiDART Amplifier Tab.
Set the amplifier coarse gain by selecting from the Coarse droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting 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.

Input Polarity

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

Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc
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 1s 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
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digiDART even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your 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
Type for this digiDART, the Start Auto button does not perform the pole zero.

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

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

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

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

3.2.10.2. Amplifier 2

Figure 114 shows the Amplifier 2 Properties
tab’ which accesses the advapced . Field Data I About | Statuz I Prezets I kDA Preset I Muclide Feport I
digiDART shaping controls including Amplifier Amplifier 2 | ADC | Stabiizer | HighVolage
the InSight Virtual Oscilloscope mode,
which is discussed in Section 3.3.

Rize Time — Flattop
( [2on =] | | widh ==
Tt [-0.03306 :|

— Pale Zern

The many choices of Rise Time allow
you to precisely control the tradeoff
between resolution and throughput.
Section 3.8 discusses this tradeoff and
contains a guide to choosing rise time
according to count rate. The value of
the rise time parameter in the digiDART &l
is roughly equivalent to twice the Fig. 114. digiDART Amplifier 2 Tab.

integration time set on a conventional

analog spectroscopy amplifier. Thus, a

digiDART value of 12 ps corresponds to 6 ps 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 i :
( Start | _Stop | ET

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. This is not a sampled
waveform of the actual pulse shape, only a model based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controls in this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

97



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

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

The Flattop controls adjust the top of the quasi-trapezoid. 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 a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 pulse is (3 X Rise Time) + (2 x Flattop Width).

In the Pole Zero 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 one rise
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 all is well.
Section 3.3 provides detailed instructions on using the InSight mode.

3.2.10.3. ADC

This tab (Fig. 115) contains the Gate, Properties

Conversion Galn’ Lower Level Field Data I About I Status | Presets | kDA Preset I Muclide Feport I

Discriminator, and Upper Level drplfier | Amplisr2  ADC | Stabilzer | HighVolsgs

Discriminator controls. In addition, the G L -
. . R ate Coreersion Gain :I

current real time, live time, and count [ =

rate are monitored at the bottom of the Lower Level Disc [50 =

dialog. pper Lewvel Dizc I‘I E383 j

Gate
Real Time Live Time
The Gate control allows you to select a 304,92 [235.40 Count Rate 901
logic gating function. With this function
Off, no gating is performed (that is, all _ Cose|

detecj[or s_ignalos ar.e processed)g Wi'Fh the Fig. 115. digiDART ADC Tab.
function in Coincidence, a gating input
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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 sets the level of the lowest amplitude pulse that will be stored. This
level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting that
level above random noise increases useful throughput because the MCB is not unproductively
occupied processing noise pulses.

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

3.2.10.4. Stabilizer

The digiDART has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 116) shows the Properties
curren.t values fOI‘ the Stablhzer's' The Field Data I Abot I Statuz I Prezets | kDA Preset | Muclide Beport I
value in each Adjustment section amplifies | amplfier2 | ADC Stabilizer HighWollags

shows how much adjustment is currently s -

) e as T~ iGain Stabilization Enabled—— [T Zemo Stabilization Enabled——
applied. The Initialize buttons set the _ _
adjustment to 0. If the value approaches Cente Chan [0 Center Char [0
90% or above, the amplifier gain should width: [T width [1
be adjusted so the stabilizer can continue s ez | EE—|
to function — when the adjustment value T T —— Adiustment
reaches 100%, the stabilizer cannot make {mitianzﬂ 0% {mma"zﬂ 0%
further corrections in that direction. The

Center Channel and Width fields show
the peak currently used for stabilization. Cloze |

Fig. 116. digiDART Stabilizer Tab.
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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 is in an ROI, the limits of the ROI are used. If the marker is not in an
ROI, the center channel is the marker channel and the width 1s 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.

3.2.10.5. High Voltage

Figure 117 shows the High Voltage [ e |
tab’ which allows you to turn the hlgh Field D1ata I About I Statuz I Preszets I MDA Prezet | Huclide Report |
voltage on or off, set and monitor the amplifier | Amplifier2 | ADE | Stabiizer High Valtage

voltage, and choose the ShutDown
mode.

Targetl -3800 | Yalks

0 Actual: -3520 Walks " Shutdamwn

|ORTEC =l

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 ‘ on ‘
overload signals prevent it. Enter the

detector high voltage in the Target
field, click On, and monitor the voltage _ Cose |
in the Actual field. Click the Off Fig. 117. digiDART High Voltage Tab.

button to turn off the high voltage.

The shutdown can be ORTEC, TTL or SMART. The ORTEC mode is 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 mode is used for most non-ORTEC
detectors.

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

detector manual or data sheet for the correct voltage. The polarity is determined by the DIM or
SMART-1 module.

3.2.10.6. Field Data

This tab (Fig. 118) is used to view the digiDART spectra collected in Field Mode, that is, in
remote mode, detached from a PC. The digiDART is always in Field Mode when disconnected
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from the PC. The spectrum can then be
viewed as the “active” spectrum in the

dlngART The active spectrum 1s the spectrum Field Data | Abaut I Statuz I Presets I kDA Preset I Muclide Report

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 lower right.
The spectrum ID is the eight-character
alphanumeric 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.

smplfier | Amplifier2 | A4DC | Stabiizer | HighVoltage

Move Spectra

-
Move |

123657

Cloze |

Fig. 118. The digiDART Field Mode Spectrum Tab.

9 Stored Spectra

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 buttons to scroll through the list of spectra. The label
on the lower right does not update until a spectrum is moved. The numbers are the same as the
numbers 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.

3.2.10.7. About

This tab (Fig. 119) displays hardware
and firmware information about the
currently selected digiDART as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
MCB is currently locked with a
password. Read/Write indicates that
the MCB is unlocked; Read Only
means it is locked.

N |
amplfier | amplfier2 | ADC | Stabilizer | High Volage
Field Data  About | Statuz I Preszets I kDA Preset I Muclide Repart

digiDART 2/ 241
Sample
IEaIiI:uratiu:un source 1714]
Acquizition Start Time Aoocesz
[11:17:51 Tuesday. January 09, 2001 | Readfwrite

Firrmweare Rewvizion Sernial Murnber Acquigition Mode
|  DDAR-002 | P23 | PHA

Cloze |

Fig. 119. digiDART About Tab.
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3.2.10.8. Status

Figure 120 shows the Status tab. Properties for: ORTEC-SHOW1 MCB 131
Twenty-one parameters are monitored Amplfies | Amplfier2 | ADC | Stabiizer | HighVohage
at all times. Use the drophSts to select Field Data I About Status | Presets I DA Preset I Muclide Report

any six parameters to be displayed

Simultaneously on the Status tab Detectar State Of Health |EHH - Security Yerfication Error
(normally these would be the six that [DIM +28 State Of Heath ] |OK
are most important to you). The items [DIM 12y State OfHealth =] 0K
you select can be changed at any time. [DIM 12V State Of Heath =] JOK

[DIM -24 State Of Healh =] |OK

Two types of status responses are
displayed: OK or ERR, and a numeric
value. The state-of-health (SOH)
parameters all respond with OK or _ Close |

IDetectDr Temperature State OF j |EF|F|

ERR. If the state is OK, the parameter Fig. 120. digiDART Status Tab.

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 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
This is OK if all the SOH are OK and ERR if any one is ERR.

DIM +24V State of Health
This 1s OK if the +24 volt supply in the DIM has stayed within 200 mV of +24 volts since
the last time the SOH was cleared.

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

DIM -12V State of Health

This is OK if the - 12 volt supply in the DIM has stayed within 200 mV of - 12 volts since
the last time the SOH was cleared.
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DIM -24V State of Health
This is OK if the -24 volt supply in the DIM has stayed within 200 mV of -24 volts since
the last time the SOH was cleared.

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

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

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

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

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

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

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

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

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

-24 volts
This is the current value of the —24 volt supply in the DIM as delivered to the detector.
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High Voltage
This is the current value of the high-voltage bias supply in the DIM as delivered to the
detector.

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

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

Battery voltage
This is the present voltage of the internal battery.

Battery % full
This is an estimate of the amount of power remaining in the battery.

Battery time remaining
This is an estimate of the time remaining when using the internal battery and the digiDART
operating in the present mode.

3.2.10.9. Presets

Figure 121 shows the Presets tab. MDA Properties

presets are shown on a separate tab. amplier | Amplfier2 | ADC | Stabiizer | HighVohage |

Field [rata ] About ] Statuz  Presets l MDA Prezet ] Muclide Fepaort ]

The presets can only be set on an e
MCB that is not acquiring data Freel T T
(during acquisition the preset field T e
backgrounds are gray indicating that Start Char: [0
they are inactive). You can use any ROl Peak widh [T
or all of the presets at one time. To " ROl Itegrs
disable a preset, enter a value of zero. Suggest Region |
If you disable all of the presets, data uoc
acquisition will continue until manually

Cl
stopped. i

Fig. 121. digiDART Presets Tab.
When more than one preset is enabled

(set to a non-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
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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 ROI Peak preset in
addition to the Live Time preset, the low-level samples will be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this 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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
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is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.

3.2.10.10. MDA Preset

The MDA preset (Fig. 122) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be

entered as numbers. If the application,

e amplifier | Amplfier 2 | ADC | Stabiizer | High'voltage
such as Gammngon, suppoﬁs Field Drata | About | Status I Presets I MDA Preset I Muclide Report
MDA calculations, you can click on :

MDA Presst Nuclide | Energwy Add Hew |
the Suggest button to enter (from an 120 .0000 —e—109 T T |
internal table) the values for the MDA 150.0000 Cozel | 1173.24 pols
type selected. The MDA type should _ Dekte |

b 208 P sl Coellier s

be chosen before the preset is selected

here. Crrmarting I'IEI:I.EII:I:II:I il A |1.000000
Mucide; IED-EEI TI E: III.EIEIEIEIIIIEI Slgeest |

Select the Nuclide and Energy from Eneray: [117324 ] ke C: [21.700001
the droplists. The Nuclide list contains

p . . . . Lloze
all the nuclides in the working library. _I
The Energy list shows all the gamma-  pjg. 122. digiDART MDA Preset Tab.
ray energies for the selected nuclide in
the library.
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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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.10.11. Nuclide Report

Figure 123 shows the Nuclide Report Properties
tab: The Nuclide Report displays the Amplfier | émplier 2 | ADC | Stabilizer | HighVolage |
activity of up to 9 user-selected pe?'ks- Figld Data ] About ] Status ] Presets ] DA Preset  Muclide Report
Once the. report 1s set up you can view Huclide| Lo ROI | Hi ROI | Factor Add New

the Nuclide Report at any time on the Eu-154 543 663 1. 0000E+000

digiDART display. The peak area Eu-lod 643 o 663 1 O000EX]00 m
calculations in the hardware use the ! 2| _ Dekte |
same methods as the MAESTRO Peak Library Report

Info calculation (see Section 3.7), so Nuclides [Fu-54 | || Muclider|[Eu154  Fastor: |T.0000+000
the Nuclide Report display is the same ey [I577 5] Law RO {843 "'”'ts —

as the Peak Info display on the selected o R High ROI: 653 | Belecthiom b |
peak in the spectra stored in the PC.

The calculated value is computed by ﬂ

multiplying the net peak count rate by Fig. 123. digiDART Nuclide Report Tab.
a user-defined constant. If the constant

includes the efficiency and branching
ratio, the displayed value is the activity. You enter the nuclide label and the activity units.

The report format and calculations are discussed in detail in Section 3.9.

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 nuclides in the table.

Library Add

To use the library 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
gamma ray to use. Now Press the Select from Lib button in the Report section. This will update
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all the entries in this section and show (as a yellow band) the region to be used in both the
expanded spectrum and the full window. Now press 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 bars if

needed). This will show the current settings for this nuclide. Make any changes needed. Any or
all of the entries can be changed. When finished with the changes, click 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.

3.2.11. DSPEC Plus
3.2.11.1. Amplifier

Figure 124 shows the Amplifier tab. Properties x|
This tab contains the controls for Gain, e | Prosets | MDA Prost |
Baseline Restore, Preamplifier Type, Ampliier | Amplfier2 | 4DC | Stabilzer | Highakage
InPUt Polarlty, and OptlIIllZElthIl. Be — Gain: 10.00 — Baseline Restare — Optimize
sure that all of the controls on the tabs 0.33 100 | [ =] Start Auto_|
. . [¥iu} e
have been set before clicking the Start T \ Stop Auto |
<. —_— — Preamplifier Type
Auto (optimize) button. Fine: [ 05000
’ : IHesistnr Feedbackj — Input Palarity——
. Coarse; Imi- TI 4| (= :
NOTE The changes you make on this A
tab take place immediately.
There is no cancel or undo Needs Auto P2
for this dialog.
Close |
Gai Fig. 124. DSPEC Plus Amplifier Tab.
ain

Set the amplifier coarse gain by selecting

from the Coarse droplist, then adjust the Fine gain with the horizontal slider bar or the edit box,
in the range of 0.33 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 0.33 to 100.
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Input Polarity

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

Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc
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 Plus even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your choice will depend on the preamplifier supplied with the type of
germanium detector being used.

Optimize

The DSPEC Plus 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
Type for this DSPEC Plus, the Start Auto button does not perform the pole zero.

As with any system, the DSPEC Plus should be optimized any time the detector is replaced or if
the flattop width or cusp parameter is changed. For optimization to take place, the DSPEC Plus
must be processing pulses. The detector should be connected in its final configuration before
optimizing is started. There should be a radioactive source near the detector so that the count
rate causes a dead time of ~5%. Dead time is displayed on the DSPEC Plus 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 DSPEC Plus at this time and, if the DSPEC Plus is able to start
the operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC Plus
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 Plus, 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.

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

The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.
Note, however, that if the settings were close to proper adjustment before starting optimization,
the pulse shape 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.

3.2.11.2. Amplifier 2

Figure 125 shows the Amplifier 2 tab, Propetties x|
which accesses the advanced DSPEC p— | e | MDA Proect |
Plus shaping controls including the ampliier  Amplfier2 | ADC | Stabiizer | HighVolage
InSight Virtual Oscilloscope mode (see e i .

Section 3.3). o widn[im =]

~ Cusp Tit[o.00781 =

ID-EEI ﬁ — Pale Zern
~ InSight _Start | _Stop |

Start | _Stop | [2188 :|

The many choices of Rise Time allow
you to precisely control the tradeoff
between resolution and throughput.
Section 3.8 discusses this tradeoff and
contains a guide to choosing rise time

according to count rate. The value of
the rise time parameter in the DSPEC &l
Plus is roughly equivalent to twice the  gjg, 125. DSPEC Plus Amplifier 2 Tab.

integration time set on a conventional

analog spectroscopy amplifier. Thus, a

DSPEC Plus 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.
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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 DSPEC Plus firmware even when the power is turned off.

For the more advanced user, the InSight mode allows you to directly view all the parameters 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. This is not a sampled
waveform of the actual pulse shape, only a model based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controls in this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

The Rise Time and Cusp values are for both the rise and fall times; thus, changing the rise time
has the effect of spreading or narrowing the quasi-trapezoid symmetrically. The Cusp value
controls the curvature of the “sides” with larger values (approaching 1.00) giving a nearly
straight-line shape for the rise and fall. The cusp value can range from 0.99 to 0.5. Under normal
conditions, the cusp value will be in the upper part of the range.

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 a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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.

In the Pole Zero 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 one rise
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 all is well.
Section 3.3 provides detailed instructions on using the InSight mode.
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3.2.11.3. ADC

This tab (Fig. 126) contains the Gate, Properties x|
ZDT Mode, Conversion Gain, Lower e | E—— | T |
Level Discriminator, and Upper Level dmplifier | Amplfier2  ADC | Gtabilzer | Highakage
Discriminator cont'rols.' In addition, the Gate Comversion Gan =
current real time, live time, and count [ =
rate are monitored at the bottom of the — Lower Level Disc. [110 —
dialog. IEDHH_EHH j Upper Lewel Disc I‘IEEBE j
Gate

Real Time Live Time
The Gate control allows you to select a 10,00 .00 Count Rate |0
logic gating function. With this function
Off, no gating is performed (that is, all _ Cose|

detector signals are processed); with the Fig. 126. DSPEC Plus ADC Tab.

function in Coincidence, a gating input

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).

ZDT Mode

Use this droplist to choose the ZDT Mode to be used for collecting the zero dead time
(corrected) spectrum (see Section 3.6). The three modes are Off (LTC only), NORM_CORR
(LTC and ZDT), and CORR_ERR (ERR and ZDT). If one of the ZDT 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 CONNECTIONS applications, 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 Plus.
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Upper- and Lower-Level Discriminators

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

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

Stabilizer

The DSPEC Plus has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 127) shows the
current values for the stabilizers. The Abaut ] Presets ] MDA Praset ]
value in each Adjustment section smplier | Amplfier2 | ADC Stabiizer | Highokage |
shows how much adjustment is currently [ i Stsbiiation Enabied ¥ Zero Stabilization Enabled
applied. The Initialize buttons set the Center Char: [700 Certer Chare 10—
adjustment to 0. If the value approaches

90% or above, the amplifier gain should Width: {100 Width: 20

be adjusted so the stabilizer can continue Suggest Region | Suggest Region |

to function — when the adjustment value Adjustment Adjustment

reaches 100%, the stabilizer cannot make Iritialize | 03 Iritialize | +0%

further corrections in that direction. The

Center Channel and Width fields show
the peak currently used for stabilization. R

Fig. 127. DSPEC Plus 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 is in an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel 1s the marker channel and the width 1s 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.

3.2.11.4. High Voltage

Figure 128 shows the High Voltage tab, which allows you to turn the high voltage on or off; set
and monitor the voltage; select the Polarity; and choose the ShutDown mode.
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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 Target field, click On, and monitor the voltage in the Actual field.
Click the Off button to turn off the high voltage.

The Polarity selection determines
which of the two rear-panel HV
connectors have power. The blue or
negative connector only has high
voltage when (-) is selected, and the
red or positive connector only has high
voltage when (+) is selected. Choose
the Polarity with the (+) and (-) radio
buttons (the high voltage is disabled
when the polarity is being changed).

3.2.11.5. About

This tab (Fig. 129) displays hardware
and firmware information about the
currently selected DSPEC Plus as well
as the data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the MCB
is currently locked with a password.
Read/Write indicates that the MCB is
unlocked; Read Only means it is
locked.

3.2.11.6. Presets

Figure 130 shows the Presets tab. MDA
presets are shown on a separate tab.

The presets can only be set on an MCB
that is not acquiring data (during
acquisition the preset field back-
grounds are gray indicating that they

Properties x|
Abot I Preszets I kDA Preset |
smplfier | Amplfier2 | 4DC | Stabiieer  HighVoltage

On | Targetl 2000 MWalks
i .-’-‘-.n::tual:l 0 “aolts "5hutdnwn—

TTL =]

o of

Polarity
[+ ()

Cloze |

Fig. 128. DSPEC Plus High Voltage Tab.

Properties x|

Amplfier | Amplfier2 | 4DC | Stabilizer | HighVolkage |

About I Fresets I MDA Preset
DSPP-FO00G

S ample

|zample #153

Acguigition Start Time Acocess

[14:32:17 Thursday, August 17, 2000 | Read?wiite

Firrware Revizion Serial Murnber Acquizition kMode

|  DSPP-007 | PODOG | PHA

Close |

Fig. 129. DSPEC Plus About Tab.

are inactive). You can use any or all of the presets at one time. To disable a preset, enter a value
of zero. If you disable all of the presets, data acquisition will continue until manually stopped.
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When more than one preset is enabled
(set to a non-zero value), the first Amplfier | Amplifier2 | ADC | Stabilizer | HighVokags |
condition met during the acquisition About Presets MDA Preset
causes the MCB to stop. Thls can be —— — Uncattainty
usefgl when you are gnglyzmg samples Frosetnz [
of widely varying activity and do not T Live Time
know the general activity before Start Char: [150
counting. For example, the Live Time ROT Peak \width: [100
preset can be set 50 that sufficient T ROl Integral
counts can be obtained for proper Suggest Region |
. c e [ Dwverflow

calculation of the activity in the sample
with the least activity. But if the sample

. Y . P Cloze
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 ROI Peak preset in addition to the Live Time preset, the low-
level samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstance, the ROI Peak preset can be viewed as a
“safety valve.”

Fig. 130. DSPEC Plus Presets Tab.

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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-

selected net peak reaches the value you have entered. 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
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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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.11.7. MDA Preset

The MDA preset (Fig. 131) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on the Suggest button to enter (from an internal table)
the values for the MDA type selected. The MDA type should be chosen before the preset is
selected here.
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Select the Nuclide and Energy from Properties x|
the drophstg. Th? Nuclide 1.15'[ contains amplifies | Amplfier2 | ADC | Stabilizer | Highokage |
all the nuclides in the working library. Abaut | Presets MD& Preset

The Energy list shows all the gamma- MDA Preset | Huclide Energy _ AddNew |

ray energies for the selected nuclide in RELIGCLLG
the library. 150.0000 Update |
I [elete |

kD Preset

b Ot |1 20.0000 Bg
Huclide: IE::I-'I 09 vI
Energw: |22_1E| vI A=1

Cd—109

Coeffizients

A ID.DDEIEIEIEI
B: IEI.EIEIEIEIEIEI Suggest |
C: |21.?EIEIEII:IEI

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

Close |

Fig. 131. DSPEC Plus MDA Preset Tab.

3.2.12. DSPEC
3.2.12.1. Amplifier

Figure 132 shows the Amplifier tab.
This tab contains the controls for Gain,

Properties X|

. . About I Fresets I MDA Preset I
Baseline Restore, Preamplifier Type, amplfier | Amplifier2 | ADC | Stabiizer | HighVoltage
Input Polarity, and optimization. Be — Gain: 0.93 —Baseline Restare Optirize
sure that all of the cont.rolg on the tabs 033 100 | oo =] Start Auto |
have been set before clicking the Start P 50000000 . Stop Auto |
Auto (optimize) button. n - Preampliier Type

Fine: IW
Coarse: IE vI

ITransistDr Reszet j

NOTE The changes you make on this
tab take place immediately.
There is no cancel or undo for
this dialog.

Cloze |

Gain Fig. 132. DSPEC Amplifier Tab.

Set the amplifier coarse gain by selecting
from the Coarse droplist, then adjust the Fine gain with the horizontal slider bar or the edit box,

in the range of 0.33 to 0.99. 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 0.33 to 99.99.
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Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc
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 even when the power is off.

You can view the time when the baseline restorer is active on the InSight display as a Mark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For a low-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. Your choice will depend on the preamplifier supplied with the type of
germanium detector being used.

Optimize
The DSPEC 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, the optimization buttons do not perform the pole zero.

As with any system, the DSPEC should be optimized any time the detector is replaced or if the
flattop width or cusp parameter is changed. For optimization to take place, the DSPEC 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 front panel and on the Status Sidebar
during data acquisition.

Select either the Resistive Feedback or Transistor Reset option and click on Start Auto
(optimize). This optimize command is sent to the DSPEC and, if the DSPEC is able to start the
operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is complete, the beeps stop.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC is
cycled through all the rise time values for the determination of the optimum tilt values. As all of
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the values for all the combinations are maintained in the DSPEC, 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.

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

The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.
Note, however, that if the settings were close to proper adjustment before starting optimization,
the pulse shape 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.

3.2.12.2. Amplifier 2

Figure 133 shows the Amplifier 2 tab, Properties x|
which accesses the advanced DSPEC g | Er— | T |
resolution, throughput, and shaping amplfisr  Amplfier2 | ADC | Stabiizer | HighVolage
controls including the InSight Virtual R e

Oscilloscope mode (see Section 3.3).

[z =] | |wah[os =
s it [-0.38282 =]
[0 = | ~Poezem
- InSight Stert | _Stop |

The Rise Time field allows you to
precisely control the tradeoff between
resolution and throughput. Section 3.8
discusses this tradeoff and contains a
guide to choosing rise time according to
count rate. The value of the rise time
parameter in the DSPEC is roughly ﬂl
equivalent to twice the integration time  pjg. 133. DSPEC Amplifier 2 Tab.

set on a conventional analog spectro-

scopy amplifier. Thus, a DSPEC 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.

Use the up/down arrows to adjust the rise time within the range of 0.8 to 25.6. After all the
controls have been adjusted, go to the Amplifier tab and click on Start Auto. The most recent
settings are saved in the DSPEC 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 of the tab and click on Start.
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Note that the Amplifier 2 tab graphically presents a modeled shape. This is not a sampled
waveform of actual pulse shape(s), only a model based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controls in this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

The Rise Time and Cusp values are for both the rise and fall times; thus, changing the rise time
has the effect of spreading or narrowing the quasi-trapezoid symmetrically. The Cusp value
controls the curvature of the “sides” with larger values (approaching 1.00) giving a nearly
straight-line shape for the rise and fall. The cusp value can range from 0.99 to 0.5. Under normal
conditions, the cusp value will be in the upper part of the range.

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.8 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 a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 Pole Zero 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 one rise 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 Start button to adjust the shaping parameters interactively with a “live”
waveform showing the actual pulse shape, or just to verify that all is well. Section 3.3 provides
detailed instructions on using the InSight mode.

3.2.12.3. ADC

This tab (Fig. 134) contains the Gate, Conversion Gain, and Lower Level Discriminator
controls. In addition, the current real time and live time are monitored at the bottom of the
dialog.

Gate

The Gate control allows you to select a logic gating function. With this function Off, no gating
is performed (that is, all detector signals are processed); with the function in Coincidence, a
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gating input signal must be present at Properties x|

the proper .tlme f(.)r th.e C'Ol’lVCI‘SIOI’I of p— | — | T |

the event; in Anti-coincidence, the Ampliier | Ampliier2  ADC | Stabiizer | HighVolage
ating input signal must not be present -

g g1np g p K Late Corverzion Gain :I

for the conversion of the detector signal. [on =]

The gating signal must occur prior to Lower Level Disc [0 —

and extend 500 nanoseconds beyond
peak detect (peak maximum).

Conversion Gain Real Time Live Time
_ .40 |5.36
The Conversion Gain sets the maxi-
mum channel number in the spectrum. _ Cose |
If set to 16384, the energy scale will Fig. 134. DSPEC ADC Tab.

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.

Lower-Level Discriminator

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
In the DSPEC this is under computer control; in older systems it was implemented via a hard-
ware potentiometer adjustment. This level establishes a lower-level cutoff, by channel number,
for ADC conversions. Setting that level above random noise increases useful throughput because
the MCB is then not unproductively occupied processing noise pulses.

3.2.12.4. Stabilizer

The DSPEC has both a gain stabilizer S

and a zero stabilizer. These are discussed Abaut | Presets | MDAPreset I

in detail in Sections 3.4 and 3.5 Amnplifier I Amplifier 2 I ADLC Stabilizer | High “cltage

respectively. T Gain Stabilization Enabled—— [T Zera Stabilization Enabled——
Center Char; IEI Center Char; |2335

The Stabilizer tab (Flg 135) shows the WwWidth |1-_9 Width: |23

current values for the stabilizers. The _ _

value in each Adjustment section Suggest Regon | Suggest Fogon |

X . Adi — Adj

shows how much adjustment is current- % _';Tment » % _';Sl_tment »

ly applied. The Initialize buttons set [iters] <6 Dot <2

the adjustment to 0. If the value

approaches 90% or above, the amplifier Close |

gain should be adjusted so the stabilizer
Fig. 135. DSPEC Stabilizer Tab.
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can continue to function — when the adjustment value reaches 100%, the stabilizer cannot make
further corrections in that direction. The Center Channel and Width fields show the

peak currently used for stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in an
ROI, the center channel is the marker 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.

3.2.12.5. High Voltage

Figure 136 shows the High Voltage
tab. The On and Off buttons apply and
remove the high voltage. This function
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. The
Target voltage level is displayed on
this tab but cannot be modified from
the dialog. It is controlled by the
hardware and can be adjusted by a rear-
panel potentiometer. High-voltage
polarity is set with an internal jumper.
See the DSPEC hardware manual for
more information.
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Fig. 136. DSPEC High Voltage Tab.
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3.2.12.6. About

This tab (Fig. 137) displays hardware Propetties x|
and firmware information about the

Amplfier | Amplfier2 | 4DC | Stabilizer | HighVolkage |
currently selected DSPEC, as well as About | Presets | MO, Preset
the data Acquisition Start Time and DSPE-EFE
Sample description. In addition, the
Access ficld shows whether the MCB
is currently locked with a password. ITE:::;TE :
Read/Write indicates that the MCB is ecuisiion Start Tie posmcs
unlocked; Read Only means it is [08:51.08 Thursday, August 17, 2000 [ Readfwite
locked. Firrware Revizion Serial Murnber Acquizition kMode

| DSPE-004 | EFE | PHA,

3.2.12.7. Presets

Figure 138 shows the Presets tab. The
presets can only be set on an MCB that
is not acquiring data. You can use any
or all of the presets at one time. To disable a preset, enter a value of zero. If you disable all of the
presets, data acquisition will continue until manually stopped.

Close |

Fig. 137. DSPEC About Tab.

When more than one preset is enabled
(set to a non-zero value), the first ampifies | Amplfier2 | ADC | Stabilizer | Highakage |
condition met during the acquisition About Fresets | MDA Preset
causes the MCB to stop. Th}S can be | — _ Uncertainty
useful when you are analyzing samples | Pesstinz [
of widely varying activity and do not 195,95 Live Time
know the general activity before Start Chan: [0
counting. For example, the Live Time | R0 s width: [T6384
preset can be set so that sufficient [ ROlineoml
counts can be obtained for proper Suggest Region |

[ Overflow

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 Fig. 138. DSPEC Presets Tab.

time could be high, resulting in a long

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

d

Cloze
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.
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3.2.12.8. MDA Preset

The MDA preset (Fig. 139) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be x|
entered as numbers. If the application, smplier | Amplfier2 | ADC | Stabilzer | HighVohage |
such as GammaVision, supports MDA About | Presets MDA Preset
calculations, you can click on the
Suggest button to enter (from an
internal table) the values for the MDA
type selected. The MDA type should be Delete
chosen before the preset is selected KDY e Lozl ezt

here. Eu:urreu:tlnnl A, A IEI.EEIEIEIEIEI
Huclide: I.ﬁ.g-'I'IEIM vI B: IEI.EEEIEIEIEI Suggest |

Properties

MDA Preset | Huclide | Energy | Add Mew |

|Ipdate

|

Select the Nuclide and Energy from Erergy: 44580 v ke C: |2 000u0g

the droplists. The Nuclide list contains

all the nuclides in the working library. _ Clse|
The Energy list shows all the gamma- Fig. 139. DSPEC MDA Preset Tab.

ray energies for the selected nuclide in

the library.

If the application supports efficiency calibration and the DSPEC 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.13. 92X
3.2.13.1. Amplifier

Figure 140 shows the Amplifier tab. Properties x|
This tab contains the controls for Gain,

) . : amplifier I.i'-.DE I Stal:uilizerl High "-.-’u:ultagel Aot I Presetsl (01 F'resetl
Shaping Time, Preamplifier Type,

— Gain: 5.00 —Shaping Time Pole Zero
and Pole Zero. Be sure that all of the . - Foys 5 | e
controls on the tabs have been set o . Al g _StartAuto |
before clicking the Start Auto (pole ——+——— | [-Preamplifier Type
zero) button. | Resistor Feedback ~ |

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

this dialog. Close |

Needs Auto PE

Fig. 140. 92X-II Amplifier Tab.
Gain
Set the amplifier coarse gain by selecting from the Coarse droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.3 to 1.0. 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 3.0 to 1000.0.

Shaping Time

Use the Shaping Time droplist to select the 92X-II amplifier pulse shaping-time constant. The
displayed values are the values available for this 92X-II. The selections are 2 ps and 6 ps.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The 92X-II amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset Preamplifier is selected for this 92X-II, the pole zero is not needed.

When the Resistive Feedback option is selected, you must set the pole zero. To do this, go to
the Pole Zero section of the dialog and click on Start Auto. If the 92X-I1 is able to start the
pole-zero, a series of short beeps will sound, indicating that the pole zero is in progress. When
the pole zeroing is finished, the beeps will stop.
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As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is started.
There should be a radioactive source near the detector so that the count rate will be high enough
(about 5 to 10% dead time) to accomplish the pole zero in the proper time.

Without an oscilloscope connected to the amplifier output to display the pulse shape, the effect
of the pole zero operation is not always easy to see. The most common effect of an incorrect
pole-zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally
high counts on either side of the peak. If the amplifier was close to the proper pole zero setting
before the operation, the spectrum peak shape might not change enough to be seen.

3.2.13.2. ADC

This tab (Fig. 141) contains the Gate and Conversion Gain controls. In addition, the current
real time and live time are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select Properties x|
a logic gating function. With this func-
tion Off, no gating is performed (that is,
all detector signals are processed); with
the function in Coincidence, a gating
input 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 Close |
detect (peak maximum).

Amplifier  A0C |Stal:ui|izer| High "v"u:ultagel About I F"resetsl bA D F'resetl

Late Corversion Gain  |EINEE ﬂ
Anticoincidence j

Real Time Live Time
11.00 10.86

Fig. 141. 92X-II ADC Tab.

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.

3.2.13.3. Stabilizer

The 92X-II has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.
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The Stabilizer tab (Fig. 142) shows the
current values for the stabilizers. The
value in each Adjustment section

X

Properties
.-’-'-.mplifierl A0C 5tflt'”iZETl High "-.-’u:ultagel Aot I Presetsl (01 F'resetl

shows how much adjustment is currently T~ Gain Stabilization Enabled—— T~ Zera Stabiization Enabled —
applied. The Initialize buttons set the CenterChare [25 Certer Char: [25
adjustment to 0. If the value approaches widh [0 widh [51
90% or above, the amplifier gain should

be adjusted so the stabilizer can continue Suggest Region | Suggest Region |

to function — when the adjustment value i s S PR

reaches 100%, the stabilizer cannot make {Ml % {MI 0

further corrections in that direction. The
Center Channel and Width ficlds show Close |

the peak currently used for stabilization.
Fig. 142. 92X-II 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 is in an ROI, the

limits of the ROI are used. If the marker is not in an ROI, the center channel is the marker

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 143 shows the High Voltage
tab. The On and Off buttons apply and
remove the high voltage. This function
is overridden by the detector bias _on | Taet] 0 veks
remote shutdown signal from the Ot
detector; high voltage cannot be

enabled if the remote shutdown or

overload signals prevent it. The Target

voltage level is displayed on this tab Off
but cannot be modified from the dialog.
It is controlled by the hardware and is
adjusted by a rear-panel potentiometer. Close |

Properties |

amplfier | ADC | Stabilzer High'oltage | about | Presets | MDA Freset |

High-voltage polarity is set with an Fig. 143. 92X-II High Voltage Tab.
internal jumper. See the hardware

manual for more information.
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3.2.13.4. About

This tab (Fig. 144) displays hardware 3
and firmware information about the dmpliier | ADC | Stabilizsr | High'olkags About | Presets | MDA Preset |
currently selected 92X-1I, as well as R0 G|

the data Acquisition Start Time and

Sample description. In addition, the

Propetties x|

Access field shows whether the MCB Sl

1s currently locked with a password. IM'”E_E'_’“_‘““"E'E |

Read/ Write indicates that the MCB is SRS St i Aecess
locked: Read Onl it i |22:45:'|EWednesday,January 2B, 2000 | Fead/aHte

iln 1({)(: c6 Hea Ny means itis Firrware Revizion Serial Murnber Acquizition Mode

ocked. [ 9242001 | 2EP | PHA

3.2.13.5. Presets Close |

Figure 145 shows the Presets tab. The Fig. 144. 92X-II About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can .
be useful when you are analyzing Preset in %

. . .. Live Time
samples of widely varying activity

S
and do not know the general activity [ ROl Peak
S

Properties EI
Amplifier | ADC | Stabillzer | High'oltage | About  Presets | MDA Freset |

. — nicertaint
Feal Time v

Start Chan: 414
Width: |229

11

before counting. For example, the
Live Time preset can be set so that
sufficient counts can be obtained for [~ Overflow
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 ROI Peak preset in addition to the Live Time preset, the low-
level samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstance, the ROI Peak preset can be viewed as a
“safety valve.”

ROl Integral

\:
(]
=
]

Fig. 145. 92X-II Presets Tab.
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.
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3.2.13.6. MDA Preset

The MDA preset (Fig. 146) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are
determined by the MDA formula to be

Properties EI

used. The Eff (detector efficiency) is Ampliier | DT | Stabilizer | HighWoltage | About | Presets MDA Preset
determined from the calibration. The MDA Preset | Nuclide | Energy | _ AddNew |
Yield (branching ratio) is read from the Update_ |
working library using the nuclide and Delete |
cnergy SpCCiﬁCd. The MDA value is MDA Preset Craaificizis

the one you have entered in the dialog. Comection|  cA a 0050000

Counts 1s the gross counts in the Nuclide: [ 110M | B:[27000000  Guggest |
specified region and Live time is the Energy: [445.80 =] keV C:[oooooza

live time. The MDA value is calculated

in the MCB given the values a, b, c, Close |

Live time, Eff, and Yield. The calculated
value 1s compared with the MDA value
on the dialog and when it is lower,
acquisition is stopped.

Fig. 146. 92X-II MDA Preset Tab.

Coefficients A, B, and C can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on the Suggest button to enter (from an internal table)
the values for the MDA type selected. The MDA type should be chosen before the preset is
selected here.

Select the Nuclide and Energy from the droplists. The Nuclide list contains all the nuclides in
the working library. The Energy list shows all the gamma-ray energies for the selected nuclide
in the library.

If the application supports efficiency calibration and the 92X-II 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.14. DART
3.2.14.1. Amplifier
Figure 147 shows the Amplifier tab. Properties
This tab contains the controls for Gain, Power | Abou | stws | Presets |
Shaping Time, Preamplifier Type, amplfier | aDC | Stablicer | HighVoltage | FieldData |
Pole Zero, InPUt Polarity, and Plleup Gain: 13.46 Shaping Tirme Faole Zera
Rejection. Be sure that all of the 030 i =] Statuta |
controls on the tabs have been set 0000000003 \ s

- Freamplifier Type m

before clicking the Start Auto (pole
zero) button.

Fire: | 03364 | Resistor Feedback = | |2345 :I

Coarse: [S4EN

Input Palarity
NOTE The changes you make on this +6 Cf
tab take place immediately. Flzup Feeaior I

There is no cancel or undo

for this dialog. Close

Fig. 147. DART Amplifier Tab.
Gain
Set the amplifier coarse gain by selecting from the Coarse droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.3 to 1.0. 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 3.0 to 1000.0.

Shaping Time
Use the Shaping Time droplist to select the DART amplifier pulse shaping-time constant. The

displayed values are the values available for this DART. The selections are usually either 1 and
6 us, or 1 and 2 ps.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The DART amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset is selected for this DART, the pole zero is not needed.
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When the Resistive Feedback option is selected, you must set the pole zero. To do this, go to
the Pole Zero section of the dialog and click on Start Auto. The pole-zero command will be
sent to the DART and if the DART is able to start the pole-zero, a series of short beeps will
sound to indicate that the pole zero is in progress. When the pole zeroing is finished, the beeps
will stop.

As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is started.
There should be a radioactive source near the detector so that the count rate will be high enough
(about 5 to 10% dead time) to accomplish the pole zero in the proper time. If the detector does
not pole zero in a few minutes, there might be some problem with the detector or cables. Click
on Stop Auto to halt the pole-zeroing operation.

By entering a value in the Pole Zero field, you can set the pole-zero value to any value you wish
much the same as with the old-fashioned screwdriver potentiometer, but with much greater
reproducibility. The setting has no units. This gives you the ability to exactly set the pole zero
for any detector to the value used previously, ensuring data quality and reproducibility.

Without an oscilloscope connected to the amplifier output to display the pulse shape, the effect
of the pole zero operation is not always easy to see. The most common effect of an incorrect
pole-zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally
high counts on either side of the peak. If the amplifier was close to the proper pole zero setting
before the operation, the spectrum peak shape might not change enough to be seen.

Input Polarity

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

Pileup Rejection

Pileup Rejection (PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned off
for special detectors.

3.2.14.2. ADC

This tab (Fig. 148) contains the Gate, Conversion Gain, Lower Level Discrim-inator, Upper
Level Discriminator and Zero Adjustment controls. In addition, the current real time and live
time are monitored at the bottom of the dialog.
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Gate

The Gate control allows you to select Properties
a logic gating function. With this func- Power | dbot | S | Pessts |
tion Off, no gating is performed (that is, srpifir ADC | Stabiizer | MighVolsgs | FieldData |
all detector signals are processed); with Gate Commversion Gain TR =
the function in Coincidence, a gating o =] |
input signal must be present at the Lower Level Dise |50 —
proper time for the conversion of the UpperLevelDise [0 =
event; in Anticoincidence, the gatin : oo =
input signal must not be preseniz:g for tflgle Zerofdustment 23000 =
conversion of the detector signal. The e T L T

gating signal must occur prior to and 5 8 5 8

extend 500 nanoseconds beyond peak
detect (peak maximum). An external _ Cose |

oscilloscope 1s needed to check this Fig. 148. DART ADC Tab.
timing.

Conversion Gain

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

Upper- and Lower-Level Discriminators
In the DART the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pulses.

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

The lower- and upper-level discriminators are used in the multichannel scaler (MCS) mode as

the single-channel-analyzer settings. Only the pulses between these two settings will be counted
in the MCS spectrum. (See the DART-MCS [A71-B32] Software User’s Manual.)
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Zero Adjustment

The Zero Adjustment is used to set the dc offset voltage on the preamplifier input. The control
ranges plus and minus, with 2048 being 0 V offset. The setting is normally 0 V or slightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the
live time stops and the real time continues to count. The full range of offset is £125 mV.
Therefore, a setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.14.3. Stabilizer

The DART has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 149) shows Properties
the current values for the stabilizers. Powsr | Abou | staws | Pessts |
The value in each Adjustment section amplfier | ADC Stabilizer ] HighVokage | FieldData |
shows how much adjustment is currently I -

. e . [ iGain Stabilization Enabled [ Zero Stabilization Enabled
applied. The Initialize buttons set the Canter Chom [ Conter Chan [
adjustment to 0. If the value approaches ' '

90% or above, the amplifier gain should wigs - Bl votels | Bp

be adjusted so the stabilizer can continue Suggest Region | Suggest Region |

to function — when the adjustment value T BT

reaches 100%, the stabilizer cannot make Initigize | +0% Initighze | +0%

further corrections in that direction. The

Center Channel and Width fields show

the peak currently used for stabilization. ﬂ

Fig. 149. DART 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 is in an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel is the marker 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.

If the Sodium lIodide Detector box is marked on the High Voltage tab, the gain stabilizer
adjusts the amplifier fine gain. For germanium detectors the amplifier superfine gain is adjusted.
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3.2.14.4. High Voltage

Figure 150 shows the High Voltage Properties
tab, which allows you to turn the high Power | dbowt | S | Pesets |
voltage on or off; set and monitor the amplfir | 4DC | Stsbiizer  High¥okage | FieldData |

voltage; select the Polarity; choose the
Shutdown mode, and indicate whether
this is a Sodium Iodide Detector.

i T arget 2700 Yol
0f Actual: 0 “olt= Shutdawn

ORTEC |

Sodium lodide Detector [

The high voltage is overridden by the
detector bias remote shutdown signal
from the detector; high voltage cannot Off
be enabled if the remote shutdown or
overload signals prevent it. Enter the
detector high voltage in the Target _ Cese |

Folarity
[+f €[

field, click On, and monitor the voltage  Fig. 150. DART High Voltage Tab.
in the Actual field. The limit is £5000
for Ge detectors and 1500 for Nal detectors. Click the Off button to turn off the high voltage.

Choose the Polarity with the (+) and (-) radio buttons (the high voltage is disabled when you
change the polarity). In Nal mode, this selection is disabled.

3.2.14.5. Field Data

This tab (see Fig. 151) 1s used to Enter and Exit the Field Mode (remote operation detached
from a PC) or to view the DART spectra collected in field mode. The DART can only be set in
Field Mode by clicking on the Enter button on this tab, and remains in Field Mode unit you
return to this tab and click on Exit. It cannot be removed from Field Mode when disconnected
from the PC. The spectrum can then be viewed in the application as the “active” spectrum in the
DART. The active spectrum is the spectrum where the new data are collected. The current active
spectrum is lost.

When the DART is in field mode, the spectrum is collected in the active spectrum position until
the preset is met, then it is stored as the next stored spectrum. The DART waits until the next
trigger and then starts the collection of the new spectrum. The trigger is either the trigger signal
on the back of the DART or input from the barcode reader connected to the DART.

NOTE Ifthe DART is in field mode and you attempt to access it within a CONNECTIONS
application, the following message will be displayed at the bottom of the program
window: “Start [or Stop] Error: Not Allowed During Current Mode.” Go to the
Field Data tab and exit field mode.
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The lower left of the tab shows the total Properties
nurpber of spectra (not C{ounting the Power | Abowt | St | Pressts |
active spectrum) stored in the DART smplier | ADC | Stsbiizer | HighVokage  Field Data
memory. The spectrum ID of the active

. . . Move Spectra Erter
spectrum is shown in the lower right. A
The stored spectra cannot be viewed or
stored on the PC until they are moved —I
to the active spectrum position.
To move a spectrum from the stored
memory to the active memory, enter the 0 Stored Spectra
spectrum number and click on Move.
Use the up/down arrow buttons to scroll _ Cose |

through the list of spectra. The label on Fig. 151. DART Field Mode Tab.

the lower right does not update until a

spectrum is moved. Note that this only

moves the spectrum inside the DART. To save the stored spectrum to the PC disk, move it to the
active position and use the File/Save commands in your application.

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

3.2.14.6. Power

The Power tab is shown in Fig. 152. Properties
This tab displays information about amplfies | ADC | Stabiizer | Highokage | FieldData |
the DART’s current power source, its Power | abou | staus | Presets |
power mode, and voltage of the two Mo Source D

batteries. The power Source can be B S =] n

Battery 1, Battery 2, or External. The

DART internal hardware automatically Battery 1 Yoltage 0.03 Off Delay

switches from a discharged battery to [

the good battery. The dlscharg§d Battery 2 Voltage 053 Conserve Detay
battery can then be replaced without

turning off the power or stopping L

operation.

Cloze

DART’s advanced power management Fig. 152. DART Power Tab.

allows you to set the unit for automatic

shutdown when it is not being used. The power Mode droplist lets you manually switch the
DART between the always-On and Conserve modes. Use the delay fields to set the time delays,
from 0 to 65535 seconds, before the unit switches to Conserve mode or to complete power-off.
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In the example shown, the DART will go from On mode to Conserve mode 100 seconds after
the last command, when not in active data-acquisition mode. It will then power off 600 seconds
later if no commands are sent to it.

Start Delay is used in Field Mode and is the wait time between the barcode reading and the start
of the data acquisition.

3.2.14.7. About

This tab (Fig. 153) displays hardware Properties
and firmware information about the

smplfier | 4DC | Stabiizer | Highvokage | FieldData |
currently selected DART as well as Power hout ] Staus | Pressts |
the data Acquisition Start Time and R0 Dart on HAYWOOD_SUSAN
Sample description. The Access field
shows whether the MCB is currently _—

locked with a password. Read/Write
indicates that the MCB is unlocked;

Calibration for P41015a - Dart for b1 test

Read Only means it is locked. ?:C:unmztgw;nsc::; l.l:geust 23, 2002 H:ac;ﬁfite
Firmnware Revizion Sernial Mumnber Acguizition Mode

This screen displays the DART’s serial DART-012 P26 PHA

number; all DARTSs have a unique

serial number which is read by the ﬂ

software and stored in the spectrum file  Fig. 153. DART About Tab.
for verification of the spectrum. The
PC to which the DART is attached is shown at the top of the dialog.

3.2.14.8. Status

The DART can monitor a thermistor, usually located on a Nal detector. The Thermistor reading
shown on the Status tab (Fig. 154) is in ohms. This can be used by other programs to monitor the
gain of the photomultiplier tube.

3.2.14.9. Presets

Figure 155 shows the Presets tab. The presets can only be set on an MCB that is not acquiring
data. Use any or all of the presets at one time. To disable a preset, enter a value of zero. If you
disable all of the presets, data acquisition will continue until manually stopped.
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When more than one preset is enabled Properties
(set to a non-zero value), the first amplfier | ADC | Stsbiizer | HighVokage | FieldData |
condition met during the acquisition Power | About USR] Presets |

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 a large amount of this or ﬂ
another nuclide, the dead time could be  gjg. 154. DART Status Tab.

high, resulting in a long counting time

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

Therrmigtor (2100 Ohms

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 Properties
presets in units of seconds and ampifir | ADC | Stabilzer | HighVokage | FieldData |
fractions of a second. These values are Power | About | Status [ Pressls
stored internally with a resolution of -
g1 . . RCENaIn

20 milliseconds (ms) since the MCB 3600.00 Real Time g

. . Freset in %
clock increments by 20 ms. Real time [ LiveTime
means elapsed time or clock time. Live StantChan: [0
time referg to the amount of time that ROI Peak wh [
the MCB is available to accept another ROl Inegi

. . . ntegral
pulse (i.e., is not busy), and is equal to : Suggest Region |
the real time minus the dead time (the B Oy

time the MCB is not available).

Cloze

Enter the ROI Peak count preset value Fig. 155. DART Presets Tab.
in counts. With this preset condition,
the MCB stops counting when any
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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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.

3.2.15. 92X, NOMAD, and NOMAD Plus

3.2.15.1. Amplifier

Figure 156 shows the Amplifier tab. This tab contains the controls for Gain, Shaping Time,
Preamplifier Type, and Pole Zero. The Start Auto (pole zero) buttons should only be clicked
after all of the controls on the tabs have been set.

NOTE The changes you make on this tab take place immediately. There is no cancel or undo
for this dialog.
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Gain
Set the amplifier coarse gain by selecting [[aiaie x|

from the Coarse droplist, then adjust the
Fine gain with the horizontal slider bar or

&mplifier I.-'l‘-.DI: I Stahilizerl High "v"u:ultagel Abaut I F"resetsl

. . —Gain: 00— ~Shaping Time Pole £ero
the edit qu, in the range Qf Q.4 to 1.0000. 0.4 10 | o - | StattAuto |
The resulting effective gain is shown at o ,

the top of the b———— | Preamplifier Type
I Resistar Feedbachj

Gain section. The two controls used
together cover the entire range of
amplification from 4.0 to 1000.0.

Needs Auto PE

Shaping Time Close |

Use the Shaping Time droplist to select 0 =50 v "SOMAD, NOMAD Plus Amplifier Tab.
the amplifier pulse shaping-time constant.

The available values, Short and Long, cover the time constants needed for high count-rate and
high-resolution systems.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The MCB amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset Preamplifier is selected for this MCB, the pole zero is not needed.

When the Resistive Feedback option is selected, you must set the pole zero. To do this, go to
the Pole Zero section of the dialog and click on Start Auto. The pole-zero command will be
sent to the MCB. If the instrument is able to start the pole-zero, a series of short beeps will
sound to indicate that the pole zero is in progress. When the pole zeroing is finished, the beeping
stops.

As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is started.
There should be a radioactive source near the detector so that the count rate will be high enough
(about 5 to 10% dead time) to accomplish the pole zero in the proper time.

Without an oscilloscope connected to the amplifier output to display the pulse shape, the effect
of the pole zero operation is not always easy to see. The most common effect of an incorrect
pole-zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally
high counts on either side of the peak. If the amplifier was close to the proper pole zero setting
before the operation, the spectrum peak shape might not change enough to be seen.
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3.2.15.2. ADC

This tab (Fig. 157) contains the Gate and [Jinaie x|
Conversion Gain controls. In addition,

the current real time and live time are o
. . ate
monitored at the bottom of the dialog. T =
Gate
The Gate control allows you to select a
logic gating function. With this function
. . . Real Time Live Time
Off, no gating is performed (that is, all
: : £0.00 £0.00
detector signals are processed); with the

function in Coincidence, a gating input Close |

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).

Fig. 157. 92X, NOMAD, NOMAD Plus ADC Tab.

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.

3.2.15.3. Stabilizer

The 92X, NOMAD, and NOMAD Plus
have both a gain stabilizer and a zero
stabilizer. Gain and zero stabilization
are discussed in detail in Sections 3.4 T Gain Stabilization Enabled—— [T Zemo Stabilization Enabled——
and 35, respectively. Center Char: |25— Center Char: |25—

“afidth: IEEI ficdth; |51

Properties

.-’-'-.mplifierl A0C 5tflt'”iZETl High "-.-’u:ultagel Aot I Presetsl

The Stabilizer tab (Fig. 158) shows the

L Suggest Reqgion | Suggest Reqgion |
current values for the stabilizers. The adisstment Adiustment
value in each Adjustment section { ritlze | +0% { rifalize | +0%

shows how much adjustment is currently
applied. The Initialize buttons set the
adjustment to 0. If the value approaches Close |

! . .
90% or above, the amplifier gain should ™56 ™97 % "NOMAD, NOMAD Plus Stabilizer Tab.
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be adjusted so the stabilizer can continue to function — when the adjustment value reaches
100%, the stabilizer cannot make further corrections in that direction. The Center Channel and
Width fields show the peak currently used for stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in an
ROI, the center channel is the marker channel and the width 1s 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.

3.2.15.4. High Voltage

Figure 159 shows the High Voltage
tab. The On and Off buttons apply and
remove the high voltage. This function
is overridden by the detector bias _on | Tage[ m00 voks
remote shutdown signal from the aff

detector; high voltage cannot be

enabled if the remote shutdown or

overload signals prevent it. The

Target voltage level is displayed on ‘ Off ‘

this tab but cannot be modified from

the dialog. It is controlled by the
hardware and can be adjusted by a rear- Close |
panel potentiometer. High-voltage
polarity is set with an internal jumper.
See the MCB hardware manual for
more information.

Properties EI

Amplifier | ADC | Stabilzer HighVoltage | about | Presets |

Fig. 159. 92X, NOMAD, NOMAD Plus High Voltage Tab.
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3.2.15.5. About

This tab (Fig. 160) displays hardware i
and firmware information about the Amplifer | ADC | Stabilizer | Higholkage About | Presets |
currently selected 92X, NOMAD, or INFUT 1

NOMAD Plus, as well as the data

Acquisition Start Time and Sample

description. In addition, the Access 5 ample
field shows whether the MCB is l

Properties EI

currently locked with a password. l’:;q;n's:frftaz T'm; —— . ’E‘Zﬁ?t

R . . Rall§ uesday, August 22, ea rite:
Read/Write indicates that the MCB - o ol Nt At Mo
. . o« . Irmware mevizon enal Numoer CEILIISI'IIEII"I ode
is unlocked; Read Only means it is T aapean? " Urknown | A

locked.

Cloze |

3.2.15.6. Presets Fig. 160. 92X, NOMAD, NOMAD Plus About Tab.

Figure 161 shows the Presets tab. The

presets can only be set on an MCB that is not acquiring data. You can use any or all of the
presets at one time. To disable a preset, enter a value of zero. If you disable all of the presets,
data acquisition will continue until manually stopped.

When more than one preset is enabled Properties X|
(set to a non-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 [ ROI Peak
——

Feal Time

Live Time

before counting. For example, the

Live Time preset can be set so that ROl Infegeal

sufficient counts can be obtained for I~ Overflow

proper calculation of the activity in the

sample with the least activity. But if the Close |

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

Fig. 161. 92X, NOMAD, NOMAD Plus Presets Tab.
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.16. MatchMaker ADC Interface

3.2.16.1. ADC

The MatchMaker ADC interface

is used to interface standalone ADCs
from different manufacturers to the
CONNECTIONS-32 software. The ADC
tab (Fig. 162) contains the Gate and
Conversion Gain controls. In addition,
the current real time and live time are

apc I.-i'-.bu:uut I Presetsl (01 F'resetl

Converzion Gain

. . ADC Tope
monitored at the bottom of the dialog. [SILENS =
. R . Real Time Live Time
The Conversion Gain set here is the 2o fres

number of channels that will be
displayed when this ADC is selected. Close |
It is also the number of channels stored
in the spectrum on disk. Normally this is
set to the ADC conversion gain selected
in the hardware unit, but can be different depending on the options available in the ADC
hardware itself.

Fig. 162 . MatchMaker ADC Tab.
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The ADC Type can be (1) ORTEC, (2) Canberra 26-pin, (3) Canberra 34-pin (including the
S100), or (4) Silena. For these ADC:s, all of the controls (such as conversion gain or amplifier
settings) are in the hardware.

3.2.16.2. About

This tab (Fig. 163) displays hardware Properties x|
and firmware information about the

ADC  About IF'resetsI MDA Preset
currently selected MatchMaker, as well Matchmaker 4P

as the data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the SHITEL

MatchMaker is currently locked with |

a password. Read/Write indicates that Acquisiion Start Time Access
" locked: Read Onl " [10:04:13 Wednesday, January 25, 2000 | Readfwrite
11 1S unlocked, nea nly means 1t 1S

’ y Firrnware Rewvizion Senal Murmber Acquizition Mode
locked. [ MATC-O03 | 4P | PHA
3.2.16.3. Presets _ Clse |
Figure 164 shows the Presets tab. The Fig. 163. MatchMaker About Tab.

presets can only be set on an MCB that

1s not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled Properties x|
(set to a non-zero value), the first

.. . e abc I Ahout  Fresets I kD& Preset
condition met during the acquisition

causes the MCB to stop. This can be [f0000  Real Time -~ Uncertainty
useful when you are analyzing samples e Presetin % |
of widely varying activity and do not J200.00 e e o _
.. art Chan: IEI

know the general activity before [ ROIPesk it [

: . . | . I
counting. For example, the Live Time

. ROl Integral

preset can be set so that sufficient | Suagest Fegion |
counts can be obtained for proper I~ Dverflow

calculation of the activity in the sample
with the least activity. But if the sample

\:
(]
]
a1}

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 ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be

Fig. 164. MatchMaker Presets Tab.
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.
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3.2.16.4. MDA Preset

The MDA preset (Fig. 165) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be Properties x|
entered as numbers. If the application,
such as GammaVision, supports

&0C I Ahbout I Presetz MDA Preset |

MDA calculations, you can click on MDA Preset | Wuclide |Energy | _ AddNew |
the Suggest button to enter (from an Updete |
internal table) the values for the MDA Delete |
type selected. The MDA type should MO Preset Coefficients

be chosen before the preset is selected Conection | ch. - [2.710000

A

here. Muclide: I.-’-\-.g-'HEIM vI E: IEI.EIEIEIEIEIEI Suggest |
Enery: [446.80 =] keV C: [21.700000

Select the Nuclide and Energy from

the droplists. The Nuclide list contains M

all the nuclides in the working library.  gjg 165, MatchMaker MDA Preset Tab.
The Energy list shows all the gamma-

ray energies for the selected nuclide in
the library.

If the application supports efficiency calibration and the MatchMaker 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.17. 919 and 919E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.17.6.

3.2.17.1. ADC

This tab (Fig. 166) contains the Gate Properties __ X
and'(.Jonversion Gain coqtrols. In . ADC | stabilizer | About | Presets |
addition, the current real time and live o

. . ale 1 I 2 =
time are monitored at the bottom of the [oi =] Conversion Gain —
dialog.
3.2.17.2. Gate
The Gate control allows you to select a
logic gating function. With this function Real Time Live Time
Off, no gating is performed (that is, all 15.86 1258
detector signals are processed); with the Close |
function in Coincidence, a gating input

signal must be present at the proper Fig. 166. 919 and 919E ADC Tab.

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.

3.2.17.3. Stabilizer

The 919 and 919E have both a gain stabilizer and a zero stabilizer on input 1 only. Gain and zero
stabilization are discussed in detail in Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 167) shows the current values for the stabilizers. The value in each
Adjustment section shows how much adjustment is currently applied. The Initialize buttons set
the adjustment to 0. If the value approaches 90% or above, the amplifier gain should be adjusted
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
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stabilizer cannot make further correc- Properties x|

tions in that diref:tion. The Center ADC  Stabilzer | About | Presets |

Channel and Width fields show the _ - -

peak currently used fOI‘ stabilization. 1T Gain Stabilization Enabled—— [T Zemo Stabilization Enabled——
Center Chan: |25 Center Char: |25

To enable the stabilizer, enter the Width: [50 Wwidth: [51

Center Channel and Width values g . :

. uggest Region | Suggeszt Region |

manually or click on the Suggest tdiustment Adiastment

Region button. Suggest Region reads ’VInitiaIizel 0% ’VInitiaIizel e

the position of the marker and inserts

values into the fields. If the marker is

in an ROI, the limits of the ROI are Close |

used. Ifthe marker is not in an ROL Fig. 167. 919 and 919E Stabilizer Tab.

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.

3.2.17.4. About

This tab (Fig. 168) displays hardware Properties x|
and firmware information about the

ADC | Stabilizer About I Presets |
Currently selected 919 or 919E, as well ORSIMP4 919 input 1

as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the SHITEL

MCB is currently locked with a |

password. Read/ Write indicates that l’::q;n's'ztg;m?t T';"E — . ﬂ";ﬁs_t
. 230 unday, August 09, eadwrite
the MCB is unlocked; Read Only _ B _ -
it is locked Firmware Revizion Senal Humber Acquizition Mode
means 1t 1s locked. [ 0919006 [ Unknown | PHA

3.2.17.5. Presets Clase |

Figure 169 shows the Presets tab. The Fig. 168. 919 and 919E About Tab.

presets can only be set on an MCB that

1s not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled (set to a non-zero value), the first condition met during
the acquisition causes the MCB to stop. This can be useful when you are analyzing samples of
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widely varying activity and do not Properties x|
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

ADC | Stabiizer | About  Presets

—
—
—
—

Feal Time

Live Time

ROl Peal

this or another nuclide, the dead time RO! Integral

could be high, resulting in a long [~ Overflow

counting time for the sample. If you

set the ROI Peak preset in addition to Close |
the Live Time preset, the low-level Fig. 169. 919 Presets Tab.

samples will be counted to the desired

fixed live time while the very active

samples will be counted for the ROI peak count. In this circumstance, the ROI Peak preset can
be viewed as a “safety valve.”

The values of all 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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches

this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.
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3.2.17.6. 919E: Uncertainty Preset

The 919E includes an Uncertainty preset on the Presets tab (see Fig. 164, page 146, for an
example of this preset’s data fields). 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.
As the uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

3.2.17.7. 919E: MDA Preset Tab

The MDA preset (Fig. 170) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+cxCounts
Live time * Eff = Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 1s the gross counts in the specified region and Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.
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Coefficients A, B, and C can be
entered as numbers. If the application,
such as GammaVision, supports MDA

Properties EI

&0C Stal:uilizerl &bt I Presets MDA Preset |

calculations, you can click on the MDA Preset | Nuclide | Energy | _ AddNew |
Suggest button to enter (from an Update |
internal table) the values for the MDA Delete |
type selected. The MDA type should be MO Preset Coefficients

chosen before the preset is selected Conection | ch. #: [0.050000

here. Muclide: I.-’-\-.g-'HEIM vI E: IEF.EIEIEIEIEIEI Suggest |
Enery: [446.80 =] keV C: [0.000020

Select the Nuclide and Energy from

the droplists. The Nuclide list contains _ Oose |
all the nuclides in the working library. Fig. 170. 919E MDA Preset Tab.

The Energy list shows all the gamma-

ray energies for the selected nuclide in

the library.

If the application supports efficiency calibration and the 919E 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.18. 921 and 921E
The Model 921E has more features than the 921, as explained beginning in Section 3.2.18.5.

3.2.18.1. ADC

This tab (Fig. 171) contains the Gate and
Conversion Gain controls. In addition,

ADC | Stabilizerl About I F'resetsl

the current real time and live time are Gate Canversion Gain

monitored at the bottom of the dialog. [0 i

Gate

The Gate control allows you to select a

logic gating function. With this function Real Time Live Time

Off, no gating is performed (that is, all L A

detector signals are processed); with the Dose |

function in Coincidence, a gating input

Fig. 171. 921 and 921E ADC Tab.
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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.

3.2.18.2. Stabilizer

The 921 and 921E have both a gain stabilizer and a zero stabilizer. Gain and zero stabilization
are discussed in detail in Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 172) shows
the current values for the stabilizers. DL Stabilzer | About | Pressts |

The value in each Adjustment R — -

section shows how much adjustment [ Gain Stabilization Enabled [ Zemo Stabilization Enabled

is currently applied. The Initialize center Bhan: 0 Center Ehan: |0

buttons set the adjustment to 0. If the il WEi |

value approaches 90% or above, the Suggest Region | Suggest Region |
amplifier gain should be adjusted so Adiustment Adiustment

the stabilizer can continue to function nitializa | 0% nitializa | +0%

— when the adjustment value reaches

100%, the stabilizer cannot make further

corrections in that direction. The Center ﬂ
Channel and Width fields show the Fig. 172. 921 and 921E Stabilizer Tab.

peak currently used for

stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in

an ROI, the center channel is the marker channel and the width 1s 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.
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3.2.18.3. About

This tab (Fig. 173) displays hardware
and firmware information about the
currently selected 921 or 921E, as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
MCB is currently locked with

a password. Read/Write indicates that
the MCB is unlocked; Read Only
means it is locked.

3.2.18.4. Presets

Figure 174 shows the Presets tab. The
presets can only be set on an MCB that

Properties =

&0C ] Stabilizer  About l Presets ]
ORSIMP4 MCE 3 921

S ample
I

Acquizition Start Time Arccess
18:17. 250 Wednesday, Apnl 17, 2019 Read ke

Serial Murnber Acquizition kMode
Inknown PHA

Cloze

Firrmware Revizion
09:21-004

Fig. 173. 921 and 921E About Tab.

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled
(set to a non-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 a large amount of this
or another nuclide, the dead time could
be high, resulting in a long counting

Properties =

ADC | Stabilizer | About Fresets |

100.00 Feal Time

Live Time
ROl Peak.
ROl Integral

[w Clverflow

Cloze

Fig. 174. 921 and 921E Presets Tab.

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

“safety valve.”
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.18.5. 921E: Uncertainty Preset

The 921E includes an Uncertainty preset on the Presets tab (see Fig. 164, page 146, for an
example of this preset’s data fields). 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.
As the uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.
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3.2.18.6. 921E: MDA Preset

The MDA preset (Fig. 175) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on the Suggest button to enter (from an internal table)
the values for the MDA type selected. The MDA type should be chosen before the preset is
selected here.

Select the Nuclide and Energy from
the droplists. The Nuclide list contains ADC | Stabiizer | About | Pressts MDA Preset |

all the nuclides in the working library.
The Energy list shows all the gamma-
ray energies for the selected nuclide in

MDA Preset | Huclide Energy

i

the library.

kDA Preszet Coefficients
If the application supports efficiency ':E'”EC_“'“‘ cA. A |2.710000
calibration and the 921E is efficiency Nuglide: [ B: |0.000000
calibrated, the MDA is entered in the Energy: o e C: |21.700000

units selected in the application. If the
unit is not efficiency calibrated (e.g., in
MAESTRO, which does not support Fig. 175. 921E MDA Preset Tab.

efficiency calibration), the MDA field

is labeled Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the
Correction factor is the actual MDA times the efficiency (known from other sources), the MDA
preset will function normally.

Cloze

b |
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3.2.19. TRUMP-PCI
3.2.19.1. ADC

This tab (Fig. 176) contains the Gate,
Conversion Gain, Lower Level ADC ]gt..;.ut | Presets | MDA Preset |
Discriminator, Up[fer Level Discrimi- Gate Corversion ain 4
nator and Zero Adjustment controls. [ B
In addition, the current real time and live Lowis Lizyiz/ Dise |8 3
time are monitored at the bottom of the Upper Level Dize [500 4
dialog.

g Zero Adiustment [-0.0055 4
Gate Feal Time Live Time

101.00 101.00

The Gate control allows you to select a
logic gating function. With this function Close

Off, no gating is performed (that is, all Fig. 176. TRUMP-PCI ADC Tab.

detector signals are processed); with the

function in Coincidence, a gating input

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). An
external oscilloscope is needed to check this timing.

Conversion Gain

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

Upper- and Lower-Level Discriminators
In the TRUMP-PCI the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pulses.

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

The Zero Adjustment is used to set the dc offset voltage on the preamplifier input. The control
ranges plus and minus, with 2048 being 0 V offset. The setting is normally 0 V or slightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the
live time stops and the real time continues to count. The full range of offset is £125 mV.
Therefore, a setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.19.2. About
This tab (Fig. 177) displays hardware

and firmware information about the DT About | Presets | MDA Preset |

currently selected TRUMP-PCI as well LAE 03 MCE 25

as the data Acquisition Start Time and

Sample description. The Access field

shows whether the MCB is currently lSampIe

locked with a password. Read/Write st St T .

indicates that the MCB is unlocked; Ucium e e e o Zﬁs
. gl Attt} =E| L=

Read Only means it is locked. Firrmware Revizion Serial Murnber Acquizition kMode

PTRU-001 0005 PHA,

This screen displays the TRUMP-PCI’s
serial number; all TRUMP-PCIs have a
unique serial number which is read by
the software and stored in the spectrum
file for verification of the spectrum. The PC to which the TRUMP-PCI is attached is shown at
the top of the dialog.

Cloze

Fig. 177. TRUMP-PCI About Tab.

3.2.19.3. Presets

Figure 178 shows the Presets tab. The
presets can only be set on an MCB that ADC | About Presets | MDA Preset
1s not acquiring data. You can use any eertait
or all of the presets at one time. To I Real Time e am_ya
disable a preset, enter a value of zero. — et Fresetin %
If you disable all of the presets, data ' StatCher: [
acquisition will continue until [ ROIPesk W —
manually stopped.

Ii ROl Integral

Suggest Reqgion |

When more than one preset is enabled B Cioizile
(set to a non-zero value), the first
condition met during the acquisition Lo

causes the MCB to stop. This can be

Fig. 178. TRUMP-PCI Presets Tab.
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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 ROI Peak preset in addition to
the Live Time preset, the low-level samples will be counted to the desired fixed live time while
the very active samples will be counted for the ROI peak count. In this 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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. 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. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better 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
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uncertainty are calculated in the same manner as for the MAESTRO Peak Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.19.4. MDA Preset

The MDA preset (Fig. 179) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+cxCounts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 1s the gross counts in the specified region and Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be
entered as numbers. If the application, ADC | About | Presets MDA Preset |

such as GammaVision, supports MDA
calculations, you can click on the
Suggest button to enter (from an
internal table) the values for the MDA

MDA Preset | Huclide Energy

i

type selected. The MDA type should be | MDA Preset Coefficients
chosen before the preset is selected Carrection ch. A 2.710000
here. Nuclide: B: [0.000000

Energy: A= C: |21.700000

Select the Nuclide and Energy from
the droplists. The Nuclide list contains
all the nuclides in the working library. Fig. 179. TRUMP-PCI MDA Preset Tab.
The Energy list shows all the gamma-

ray energies for the selected nuclide in the library.

bl |

Cloze
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If the application supports efficiency calibration and the TRUMP-PCI 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.20. TRUMP and 926
3.2.20.1. ADC

This tab (Fig. 180) contains the Gate
and Conversion Gain controls. In ADC | about | Pressts|
addition, the current real time and live o Corversion Bar
time are monitored at the bottom of the [of r
dialog.
Gate
The Gate control allows you to select a _ -
. . . . . . Real Time Live Time
logic gating function. With this function c -

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

fl_mctlon in Coincidence, a gating 1nput Fig. 180. TRUMP and 926 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 8192, the
energy scale will be divided into 8192 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.
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3.2.20.2. About

This tab (Fig. 181) displays hardware
and firmware information about the
currently selected TRUMP or 926, as
well as the data Acquisition Start
Time and Sample description.

3.2.20.3. Presets

Figure 182 shows the Presets tab. The
presets can only be set on an MCB that
is not acquiring data. You can use any
or all of the presets at one time. To
disable a preset, enter a value of zero.
If you disable all of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-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 a large amount of this or
another nuclide, the dead time could be
high, resulting in a long counting time

Properties =

ADC | About l F'resets]

LAB_Z224 MCE 7

Acauigition Start Time
07:44:36 Friday, July 21, 2000

Serial Murnber Aoquizition kMode
Ink o PHA

Cloze

Firmnware Revizion
TRKP-001

Fig. 181. TRUMP and 926 About Tab.

Properties = |
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5.00 Live Time
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ROl Integral

[ Owerflow

Cloze

Fig. 182. TRUMP and 926 Presets Tab.

for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this 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.
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Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These
values are stored internally with a resolution of 20 milliseconds (ms) since the MCB clock
increments by 20 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'-1
(over 2x10%) counts.

3.2.21. 918
3.2.21.1. ADC

The 918 does not have computer- Properties x|
adjustable ADC controls. The current
instrument’s real time and live time are
monitored at the bottom of the ADC
tab (Fig. 183).

A0C |.-'1'-.I:u:|ut I F'resetsl

Real Time Live Time
.00 n.00

Cloze |

Fig. 183. 918 ADC Tab.
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3.2.21.2. About

This tab (Fig. 184) displays hardware
and firmware information about the
currently selected 918, as well as the
data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the MCB
is currently locked with a password.
Read/Write indicates that the MCB is
unlocked; Read Only means it is
locked.

3.2.21.3. Presets
Figure 185 shows the Presets tab. The

presets can only be set on an MCB that

Properties

ADC  About IF'resetsI
ORSIMP4 MCE 2 915

Sample

| Thiz iz a testf.job function.

Acquizition Start Time

Acocess

|'| 4:30:07 Sunday, August 09, 2020

Firrware Revizion Serial Murnber

| ReadMwiite
Acquizition kMode

| 0918-074 | k.o

| PHA

Cloze |

Fig. 184. 918 About Tab.

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled
(set to a non-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 a large amount of
this or another nuclide, the dead time
could be high, resulting in a long

Properties

ADC | About F'reset3|

Feal Time
Live Time

ROl Peal

111

ROl Integral

[T Overflaw

Cloze |

Fig. 185. 918 Presets Tab.

counting time for the sample. If you set the ROI Peak preset in addition to the Live Time
preset, the low-level samples will be counted to the desired fixed live time while the very active
samples will be counted for the ROI peak count. In this circumstance, the ROI Peak preset can

be viewed as a “safety valve.”
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.22. 916, 916A, ACE, and Spectrum ACE
3.2.22.1. ADC

This tab (Fig. 186) contains the
Conversion Gain control. In addition, 4DC | about | Presets|

the current real time and live time are
monitored at the bottom of the dialog.

Corverzion G ain

Conversion Gain

The Conversion Gain sets the maximum
channel number in the spectrum. If set to

Real Ti Live Ti
2048, the energy scale will be divided DEDBD i DIEE e

into 2048 channels. The conversion gain

is entered in powers of 2 (e.g., 2048, Close
1024, 512, ...). The up/down arrow Fig. 186. 916, 916A, ACE, and Spectrum ACE ADC Tab.

buttons step through the valid settings
for each instrument type.
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3.2.22.2. About

This tab (Fig. 187) displays hardware
and firmware information about the ADC  About | Presets|
currently selected instrument, as well SINGLEY_LIZ MCE 1

as the data Acquisition Start Time

and Sample description. In addition,

the Access field shows whether the Tmple
MCB is currently locked with a

AT il Eert T A
password. Read/ Write indicates that Uz?:::ﬂ A e He;ﬁite
the MC.B. is unlocked; Read Only - oria Hurmbor Soauiston Mods
means it is locked. 0916002 Unknown PHA
3.2.22.3. Presets Close
Figure 188 shows the Presets tab. The Fig. 187. 916, 916A, ACE, and Spectrum ACE About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled

(set to a non-zero value), the first ADC | About Presets |

condition met during the acquisition

causes the MCB to stop. This can be [ RealTime

useful when you are analyzing samples -

of widely varying activity and do not v Time

know the general activity before [ ROIPesk

counting. For example, the Live Time

preset can be set so that sufficient RO! Integral

counts can be obtained for proper [ Overflow

calculation of the activity in the sample

with the least activity. But if the sample Close

contains a large amount of this or Fig. 188. 916, 916A, ACE, and Spectrum ACE Presets
another nuclide, the dead time could be Tab.

high, resulting in a long counting time

for the sample. If you set the ROI Peak

preset in addition to the Live Time preset, the low-level samples will be counted to the desired
fixed live time while the very active samples will be counted for the ROI peak count. In this
circumstance, the ROI Peak preset can be viewed as a “safety valve.”
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.23. 917

3.2.23.1. ADC

The 917 does not have computer-
adjustable ADC controls. The current CEBE™) sbout | Pressts |

instrument’s real time and live time are
monitored at the bottom of the ADC
tab (Fig. 189).

Real Time Live Time
0.00 0.00

Cloze

Fig. 189. 917 ADC Tab.
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3.2.23.2. About

This tab (Fig. 190) displays hardware
and firmware information about the 4DC  EBboit | Presets |
currently selected 917, as well as the ORSIMP4 MCE 1 Input 4

data Acquisition Start Time and

Sample description. In addition, the

Access field shows whether the MCB lsample
is currently locked with a password.

s o g . Acquizition Start Time Arccess
Read/Write indicates that the MCB 1s .
T Ik rion Read Mt
unlocked; Read Only means 1t 18 Firrmware Revizion Serial Murnber Acquizition kMode
locked. 0917-002 Unknawn PH:

3.2.23.3. Presets Close

Figure 191 shows the Presets tab. The Fig. 190. 917 About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first 4DC | mbout {Preseis]
condition met during the acquisition
causes the MCB to stop. This can be Real Time
usefgl when you are gnglyzmg samples M Live Tine
of widely varying activity and do not
know the general activity before ROl Peak
counting. For example, the Live Time
. RO Integral
preset can be set so that sufficient e
counts can be obtained for proper o
calculation of the activity in the sample
with the least activity. But if the sample ﬂ
contains a large amount of this or Fig. 191. 917 Presets Tab.

another nuclide, the dead time could be

high, resulting in a long counting time

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

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.24. MicroNOMAD

3.2.24.1. Amplifier

Figure 192 shows the Amplifier tab, Properties

which contains the Gain control. amplifier | ADC | Stabilizer | Field Data | About | Presets |

NOTE The changes you make on this EGDE'I']” 150 -
tab take place immediately. e — o
There is no cancel or undo —
for this dialog. Fine: [ 15,0024

Gain

Set the amplifier Gain with the hori-
zontal slider bar or the edit box, in the Close |
range of 5.00 to 25.00. The resulting
effective gain is shown at the top of the
Gain section.

Fig. 192. MicroNOMAD Amplifier Tab.
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3.2.24.2. ADC
This tab (Fig. 193) contains the Gate Properties

and.(;‘onversion Gain COl’}tI'OlS. In . Amplifier  A0C |Stal:ui|izer| Field Datal About I F'resetsl
addition, the current real time and live o
. . ale | |
time are monitored at the bottom of the — =] Conversion Gain
dialog.
Gate
The Gate control allows you to select a oot e
logic gating function. With this function n?n e DIT:E e
Off, no gating is performed (that is, all ' :
detector signals are processed); with the Close |

function in Coincidence, a gating input
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).

Fig. 193. MicroNOMAD ADC Tab.

NOTE The Gate should be left Off because the MicroNOMAD gate control input is normally
not accessible.

Conversion Gain

The Conversion Gain sets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided into 2048 channels. The conversion gain is entered in powers of 2
(e.g., 2048, 1024, 512, ...). The up/down arrow buttons step through the valid settings for the
MicroNOMAD.

3.2.24.3. Stabilizer
The MicroNOMAD has a gain stabilizer. Gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 194) shows the current gain stabilizer setting. The value in the
Adjustment section shows how much adjustment is currently applied. The Initialize button sets
the adjustment to 0. If the value approaches 90% or above, the amplifier gain should be adjusted
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
stabilizer cannot make further corrections in 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 [Zf iy
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. Center Chan: |7

If the marker is in an ROI, the limits of widthe [T
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 Close |

Amplifier | ADC Stabillzer | Field Data | About | Presets |

T iGain Stabilization Enabled——

Suggest Reqion |

".ﬁ.diustment

|nitialize | +%

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.

Fig. 194. MicroNOMAD Stabilizer Tab.

3.2.24.4. Field Data

This tab (Fig. 195) is used to Enter and Properties
Exit the Field Mode (remote operation

_ amplfier | ADC | Stabilizer Field Data | about | Presets |
detached from a PC) or to view the

MicroNOMAD spectra collected in field Mave Spectia—
mode. The MicroNOMAD can only be [ =
set in Field Mode by clicking on the iz |

Enter button on this tab, and remains in
Field Mode unit you return to this tab and
click on Exit. It cannot be removed from

Field Mode when disconnected from the 0 Stored Spectra
PC. The spectrum can then be viewed in
the application as the “active” spectrum Close |

in the MCB. The active spectrum is the
spectrum where the new data are
collected. The current active spectrum is
lost.

Fig. 195. MicroNOMAD Field Data Tab.

When the MicroNOMAD is in field mode, the spectrum is collected in the active spectrum
position until the preset is met and then it is stored as the next stored spectrum. The
mictoNOMAD waits until the next trigger and then starts the collection of the new spectrum.
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NOTE If the MicroNOMAD is in field mode and you attempt to access it within a
CONNECTIONS application, the following message will be displayed at the bottom of the
program window: “Start [or Stop] Error: Not Allowed During Current Mode.” Go
to the Field Data tab to exit field mode.

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

To move a spectrum from the stored memory to the active memory, enter the spectrum number
and click on Move. Use the up/down arrow buttons to scroll through the list of spectra. The label
on the lower right does not update until a spectrum is moved. Note that this only moves the
spectrum inside the MicroNOMAD. To save the stored spectrum to the PC disk, move it to the
active position and use the File/Save commands in your application.

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

3.2.24.5. About

This tab (Fig. 196) displays hardware Properties
and firmware information about the ampifier | ADC | Stabilizer | Field Data #bout | Pressts |
Currently selected MICI'ONOMAD, as SINGLEY _LIZ MCE 9

well as the data Acquisition Start

Time and Sample description. In

addition, the Access field shows EEIEC

whether the MCB is currently locked !

with a password. Read/Write indicates l’:;l“ﬂ'*;?';?a':'m; - T ﬁZﬁS}
] gl uraday, Movemnber 07, ead \Write
that the MCB is unlocked; Read Only _ N _ N
it is locked Firrmware Revision Sernal Hurmnber Acguizition Mode
means 1t 1s locked. [ uNOM-003 | Unknown | PHA

3.2.24.6. Presets Close |

Figure 197 shows the Presets tab. The Fig. 196. MicroNOMAD About Tab.

presets can only be set on an MCB that

1s not acquiring data. You can use any

or all of the presets at one time. To disable a preset, enter a value of zero. If you disable all of the
presets, data acquisition will continue until manually stopped.

When more than one preset is enabled (set to a non-zero value), the first condition met during
the acquisition causes the MCB to stop. This can be useful when you are analyzing samples of
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widely varying activity and do not Properties
know the general activity before
counting. For example, the Live Time
preset can be set so that sufficient Real Time
counts can be obtained for proper
calculation of the activity in the sample

——
with the least activity. But if the sample | ROI Peak
—

Amplifier | ADC | Stabilizer | Field Data | &bout Presets |

Live Time

contains a large amount of this or

another nuclide, the dead time could be ROl ntegral

high, resulting in a long counting time I~ Overflow

for the sample. If you set the ROI Peak

preset in addition to the Live Time Close |
preset, the low-level samples will be Fig. 197. MicroNOMAD Presets Tab.

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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches

this value, unless no ROIs are marked in the MCB.

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.
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3.2.25. MicroACE
3.2.25.1. Amplifier

Figure 198 shows the Amplifier tab.
This tab contains the fine Gain control. Amplfier | ADC | Stabilizer | About | Presets |
Gair: 10.84

NOTE The changes you make on this E_SIDH 25 0

tab take place immediately. CUTTTTTTT "

There is no cancel or undo T :

Fine: I )

for this dialog. ==
Adjust the Fine gain with the horizontal
slider bar or the edit box, in the range
of 5.00 to 25.00.
3.2.25.2. ADC Fig. 198. MicroACE Amplifier Tab.

This tab (Fig. 199) contains the Gate
and Conversion Gain controls. In addition, the current real time and live time are monitored at
the bottom of the dialog.

Gate

The Gate control allows you to select a Properties x|
logic gating function. With this function
Off, no gating is performed (that is, all -
detector signals are processed); with G;: =] Conversion Gain
the function in Coincidence, a gating
input 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

Amplifier  ADC |Stal:ui|izer| Aot I F'resetsl

. . . Real Time Live Time
of the detectOf signal. The gating signal o o
must occur prior to and extend 500
nanoseconds beyond peak detect (peak Close |

maximum). Fig. 199. MicroACE ADC Tab.

Conversion Gain

The Conversion Gain sets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided into 2048 channels. The conversion gain is entered in powers of 2
(e.g., 2048, 1024, 512). The up/down arrow buttons step through the valid settings.
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3.2.25.3. Stabilizer

The MicroACE has a gain stabilizer; gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 200) shows the
current values for the stabilizer. The
value in the Adjustment section shows
how much adjustment is currently
applied. The Initialize button sets the
adjustment to 0. If the value approaches
90% or above, the amplifier gain should
be adjusted so the stabilizer can continue
to function — when the adjustment
value reaches 100%, the stabilizer
cannot make further corrections in that
direction. The Center Channel and
Width fields show the peak currently
used for stabilization.

.-’-'-.mplifierl ADC  Stabilizer I.-'-‘-.I:u:uut I F'resetsl

T iGain Stabilization Enabled——

Center Chan: II:I
Width: |1

Suggest Region |

|nitialize | +%

".ﬁ.diustment

Cloze |

Fig. 200. MicroACE 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 is in an ROI, the limits of the ROI are used. If the marker is not in an
ROI, the center channel is the marker 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.

3.2.25.4. About

This tab (Fig. 201) displays hardware
and firmware information about the
currently selected MicroACE, as well
as the data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
MCB is currently locked with a
password. Read/Write indicates that
the MCB is unlocked; Read Only
means it is locked.
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amplfier | ADC | Stabilzer About | Presets |
BAMBAM MCE 1

Sample

Acquigition Start Time

Aooess

[k

Firrnware Rewvizion Senal Murmber

| Readfwrite
Acquizition Mode

| wACE-002 | Urknown

| PHA

Close |

Fig. 201. MicroACE About Tab.
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3.2.25.5. Presets

Figure 202 shows the Presets tab. The Propetties x|
presets can only be set on an MCB that
is not acquiring data. You can use any
or all of the presets at one time. To
disable a preset, enter a value of zero.
If you disable all of the presets, data

Ampliier | ADC | Stabilizer | About  Presets

—
—
—
—

Feal Time

Live Time

acquisition will continue until manually ROl Peak
stopped.
ROl Integral
When more than one preset is enabled [~ Overflow
(set to a non-zero value), the first
condition met during the acquisition Close |

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

Fig. 202. MicroACE Presets Tab.

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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.
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Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.26. 920 and 920E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.26.4.

3.2.26.1. ADC

This tab (Fig. 203) contains the Gate,
Conversion Gain and Digital Offset 4DC | about | Presets|
controls. In addition, the current real

: . ’ : Gate C ion Gain | =
time and live time are monitored at the [of r SRR A 3
bottom of the dialog. Digital Offset |0 4
Gate
The Gate control allows you to select a . o

. . . . . . Real Tirme Live Time

logic gating function. With this function 0 6
Off, no gating is performed (that is, all
detector signals are processed); with Close
the function in Coincidence, a gating Fig. 203. 920 and 920E ADC Tab.

input 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 and Digital Offset

The Digital Offset and Conversion Gain are used to control the starting energy and

energy range of the spectrum collected. In many cases the low-energy portion of the spectrum
contains no data of interest and can be discarded. The 920 and 920E use digital offset in the
MCB to accomplish this. The conversion gain is the number of channels corresponding to a
full-scale input of 10 V. In the 920 and 920E, the amplifier gain is set at the factory so that a
10-MeV alpha particle corresponds to a 10-V output. All amplifier connections are internal
to the system.
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Table 1 shows the offset and gain settings, with the spectrum size’ set to 512 channels, for some
commonly used spectrum energy ranges. The energy range can be the same for all inputs,
different for all inputs, or any combination in between. Each input has its own energy calibration
in the system. These are only examples; any other combination can be used.

Table 1. Offset and Conversion Gain Settings.

Starting Ending Offset Conversion
Energy Energy Gain
(MeV) (MeV)

3.0 5.5 600 2048

3.0 8.0 300 1024

4.0 6.5 800 2048

4.0 9.0 400 1024

5.0 7.5 1000 2048

6.0 8.5 1200 2048

Spectrum size is 512 channels.

3.2.26.2. About

This tab (Fig. 204) displays hardware
and firmware information about the ADC  About | Presets |
currently selected 920 or 920E, as well Counting Lab 920 (MCB 1)

as the data Acquisition Start Time and

Sample description. In addition, the

Access field shows whether the MCB IT il
is currently locked with a password.

T . Acquizition Start Time Arccess
Read/Write indicates that the MCB is 18:17.25 Wednesday, April 17, 2019 | Readfwite
unlocked, Read Only means 1t 18 Firrmware Revizion Serial Murnber Acquizition kMode
locked. | 0920-006 | Unknown | PH:

3.2.26.3. Presets Close |

Fig. 204. 920 and 920E About Tab.

Figure 205 shows the Presets tab. The
presets can only be set on an MCB that
is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter

"The total memory size and number of segments in the 920 and 920E can be changed. See the hardware manual
and the SET920 program for details. After any changes to these settings, you must run the MCB Configuration
program to register the changes (see Section 2.4).
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a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first ADC | About Pressts |
condition met during the acquisition
causes the MCB to stop. This can be Real Time
usefql when you are gn'fllyzmg samples [ Live Tine
of widely varying activity and do not
know the general activity before ROI Peak
counting. For example, the Live Time
) RO Integral
preset can be set so that sufficient e
counts can be obtained for proper u
calculation of the activity in the sample
with the least activity. But if the sample ﬂ
contains a large amount of this or Fig. 205. 920 and 920E Presets Tab.

another nuclide, the dead time could be

high, resulting in a long counting time

for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this 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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.
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Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.26.4. 920E: Uncertainty Preset

The 920E includes an Uncertainty preset on the Presets tab (see Fig. 164, page 146, for an
example of this preset’s data fields). 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.
As the uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

3.2.26.5. 920E: MDA Preset

The MDA preset (Fig. 206) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+cxCounts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 1s the gross counts in the specified region and Live time is the live
time. The MDA value is calculated in the MCB given the values a, b, ¢, Live time, Eff, and Yield.
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The calculated value is compared with
the MDA value on the dialog and when ADC | About | Pressts MDA Preset |

it is lower, acquisition is stopped. :
MDA Preset | Huclide Energy

Coefficients A, B, and C can be
entered as numbers. If the application,

L

such as GammaVision, supports MDA MDA Preset Coefficients
calculations, you can click on the Comection o, a [2 710000
Suggest button to enter (from an Nuclide: B: [0.000000

internal table) the values for the MDA Energy: | kev -
type selected. The MDA type should be
chosen before the preset is selected

bl |

Cloze

here. Fig. 206. 920E MDA Preset Tab.

Select the Nuclide and Energy from
the droplists. The Nuclide list contains all the nuclides in the working library. The Energy list
shows all the gamma-ray energies for the selected nuclide in the library.

If the application supports efficiency calibration and the 920E 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 is labeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor is the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.27. OCTETE PC and OCTETE Plus

The OCTETE Plus has more features than the OCTETE PC, as explained beginning in
Section 3.2.27.6.

3.2.27.1. ADC

This tab (Fig. 207) contains the Gate, Conversion Gain, and Digital Offset controls. In
addition, the current real time and live time are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select a logic gating function. With this function Off, no gating
is performed (that is, all detector signals are processed); with the function in Coincidence, a
gating input 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
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signal. The gating signal must occur
prior to and extend 500 nanoseconds
beyond peak detect (peak maximum).
An external oscilloscope is needed to
check this timing.

Conversion Gain and Digital Offset

The Digital Offset and Conversion
Gain are used to control the starting
energy and energy range of the
spectrum collected. In many cases

x|

Properties

ADC | High "-.-"u:ultagel About I Statusl F"resetsl

Late Conwerzion Gain et ﬂ
O -

| [ Digital Offset [300 —
Real Time Live Time

G04807.20 E04200.00

Cloze |

the low-energy portion of the spectrum
contains no data of interest and can be
discarded. The OCTETE PC uses digital

Fig. 207. OCTETE PC and OCTETE Plus ADC Tab.

offset in the MCB to accomplish this. The conversion gain is the number
of channels corresponding to a full-scale input of 10 V. In the OCTETE PC, the amplifier gain is
set at the factory so that a 10-MeV alpha particle corresponds to a 10-V output. All amplifier

connections are internal to the system.®

Table 2 shows the offset and gain settings,
with the spectrum size set to 512 channels,
for some commonly used spectrum energy
ranges. The energy range can be the same
for all inputs, different for all inputs, or any
combination in between. Each input has its
own energy calibration in the system. These
are only examples; any other combination
can be used.

3.2.27.2. High Voltage

Figure 208 shows the High Voltage tab,
which allows you to turn the MCB bias on
or off, and monitor the MCB voltage
(Actual) and leakage Current.

Table 2. Offset and Conversion Gain Settings.

Starting Ending Offset Conversion
Energy Energy Gain
(MeV) (MeV)

3.0 5.5 600 2048

3.0 8.0 300 1024

4.0 6.5 800 2048

4.0 9.0 400 1024

5.0 7.5 1000 2048

6.0 8.5 1200 2048
Spectrum size is 512 channels.

$To change the total memory size or enable the second set of eight inputs in the OCTETE Plus, see the hardware
manual and the SET920 program for details. After any changes to these settings, you must run the MCB
Configuration program to register the changes (see Section 2.4).
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The OCTETE PC has a rear-panel
Vacuum/Bias Interlock switch that
can disabled the bias when chamber

Properties x|

ApC  HighVaolage I.-'l‘-.l:ucuut I Statusl F"resetsl

pressure rises above the cutoff value. _on | et E0 voks
When the cutoff value is exceeded and Off
the interlock shuts off the bias, the Current: | 45 ndy

dialog’s On button remains in the on
(depressed) position. In this condition,
bias will be automatically reapplied O

when the vacuum improves sufficiently ‘ n ‘
or the interlock switch is set to off.

Cloze |

When the bias is on, the detector Fig. 208. OCTETE PC and OCTETE Plus High Voltage
leakage current is shown in the Tab.

Current field. The leakage current is
detector dependent and will be near
zero when the bias is turned off.

While the Properties dialog is open, the computer monitors the OCTETE PC in real time,
continuously updating the Actual voltage, leakage Current, and chamber pressure information.

3.2.27.3. About

This tab (Fig. 209) displays hardware Properties x|
and firmware information about the ADC | HighVikage About | Status | Presets |
currently selected OCTETE as well OCTE-133 Input 1

as the data Acquisition Start Time
and Sample description. The Access

field shows whether the MCB is 3ample
currently locked with a password. Ia””b_a_':_k _
Read/Write indicates that the MCB is l’:;q;f;“fftaz T'”‘; o T ’E‘Zﬁ?t
.. b . Lesday, sUgus " ed Nnee
unlocked; Read Only means it is _ _ _y 2 _ o
locked Firrware Revizion Serial Murnber Acquizition kMode
ocked. [ OCTE-003 | 113 | PHA,
This screen displays the OCTETE’s _ Close |
serial number; all OCTETEs have a Fig. 209. OCTETE PC and OCTETE Plus About Tab.

unique serial number which is read by

the software and stored in the spectrum

file for verification of the spectrum. The OCTETE input currently being monitored is shown at
the top of the dialog.
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3.2.27.4. Status

The Status tab (Fig. 210) monitors the
currently selected OCTETE chamber’s
pressure. Chamber pressure is
displayed in millitorr (mT). If the
pressure is above the range of the
vacuum gauge (about 1000 mT), the
Vacuum is displayed as OVER.

The cutoff pressure can be set to either
100 mT or 500 mT (see the hardware
manual for the factory setting and how
to change it). The vacuum is controlled
by the valve on the front of the unit.
The computer continuously monitors
the vacuum whenever this dialog is
open.

3.2.27.5. Presets

Figure 211 shows the Presets tab. The
presets can only be set on an MCB that
is not acquiring data. You can use any
or all of the presets at one time. To
disable a preset, enter a value of zero.
If you disable all of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-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

Properties x|

ADC | HighVoltage | About  Status | F"resetsl

PEE |2 T

Cloze |

Fig. 210. OCTETE PC and OCTETE Plus Status Tab.

Properties EI
ADC | HighVolage | About | Status  Presets

Feal Time

Live Time

400.00

ROl Peal

11

ROl Integral

[T Overflaw

Cloze |

Fig. 211. OCTETE Presets Tab.

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 ROI Peak preset in
addition to the Live Time preset, the low-level samples will be counted to the desired fixed live
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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 a resolution 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).

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 all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

3.2.27.6. OCTETE Plus: Uncertainty Preset

The OCTETE Plus includes an Uncertainty preset on the Presets tab (see Fig. 164, page 146,
for an example of this preset’s data fields). 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.
As the uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better 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 Info command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

186



3. MCB PROPERTIES DIALOGS

Marking the Overflow checkbox terminates acquisition when data in any channel exceeds 2°'- 1
(over 2x10%) counts.

3.2.27.7. OCTETE Plus: MDA Preset

The MDA preset (Fig. 212) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods” chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c*Counts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formula to 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 Live time is the live
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 MDA value on the dialog and when it is lower,
acquisition is stopped.

Coefficients A, B, and C can be
entered as numbers. If the application,
such as GammaVision, supports MDA
calculations, you can click on the

Properties El

ADC | High "-.-"u:ultagel About I Statusl Presets MDA Preset |

MD& Preset | Nuclide | Energy | &dd Hew |

Suggest button to enter (from an Update |
internal table) the values for the MDA Delete |
type selected. The MDA type should be MO Preset Coefficients

chosen before the preset is selected Conection | ch. :[2710000

A
here. Muclide: I.-’-\-.g-'HEIM vI E: IEI.EIEIEIEIEIEI Suggest |
Enery: [446.80 =] keV C: [21.700001
Select the Nuclide and Energy from

the droplists. The Nuclide list contains M
all the nuclides in the working library. Fig. 212. OCTETE Plus MDA Preset Tab.

The Energy list shows all the gamma-

ray energies for the selected nuclide in

the library.

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

3.2.28. M°CA

3.2.28.1. Amplifier

Figure 213 shows the Amplifier tab.
This tab contains the controls for Gain,

Properties x|

Amplifigr I.i'-.DE I High Vultagel F'u:uwerl Ahowt I F'resetsl

Baseline Restore, Preamplifier Type,
Input Polarity, and Pileup Rejection | Gain: 4.0 elEging Tine Input Polarity
> 0.00 100 | [hon ] [ mE O ;‘
NOTE The changes you make on this _—.‘_ ~ Bassline Restore
tab take place immediately. Fine: | 0.5001 |Fast =
There is no cancel or undo for Coarse: [x8 ~]
this dialog.
Pile-up Fejection [

Gain Cloze |

Set the amplifier coarse gain by Fig. 213. M°CA Amplifier Tab.
selecting from the Coarse droplist, then

adjust the Fine gain with the horizontal

slider bar or the edit box, in the range of 0.00 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 0.00 to 64.00.

Shaping Time
Use the Shaping Time droplist to select the amplifier pulse shaping-time constant. The available

values, Short and Long, cover the time constants needed for high-count-rate and high-resolution
systems.

Input Polarity

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

188



3. MCB PROPERTIES DIALOGS

Baseline Restore

The Baseline Restore is used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc
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 1s 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
M3CA even when the power is off.

Pileup Rejection

Pileup Rejection (PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned off
for special detectors.

3.2.28.2. ADC

This tab (Fig. 214) contains the Con- Properties E x|
version Gain, Lower Level Discrimi-
nator, and Upper Level Discriminator

Amplifier  A0C | High Vultagel F'u:uwerl About I F'resetsl

I C ion Gain  [4096 -
controls. In addition, the current real FIVETEIEn 2ain =
time and live time are monitored at the Lower Level Disc [100 —
bottom of the dialog. Upper Level Disc. [4095 e

Conversion Gain
Real Time Live Time

The Conversion Gain sets the maxi- G T

mum channel number in the spectrum.
If set to 4096, the energy scale will be Close |
divided into 4096 channels. The conver-
sion gain is entered in powers of 2 (e.g.,
4096, 2048, 1024, ...). The up/down arrow
buttons step through the valid settings for the M°CA.

Fig. 214. M’CA ADC Tab.

Upper- and Lower-Level Discriminators

In the M’CA the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pulses.
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The Upper Level Discriminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff, by channel number, for ADC conversions.

3.2.28.3. High Voltage

Figure 215 shows the High Voltage
tab, which allows you to turn the high
voltage on or off, set and monitor the
voltage, and select the Polarity. _on [ Temet] 0 vok
i Actual ﬁ Yolts

Properties

.-'f-.mplifierl A0C  HighYoltage | F'u:uwerl About I F'resetsl

Enter the detector high voltage in the

Target field, click On, and monitor the

voltage in the Actual field. Click the

Off button to turn off the high voltage. ‘ Off ‘ Folariy

The high voltage is overridden by the mE
detector bias remote shutdown signal
from the detector; high voltage cannot _ Close |
be enabled if the remote shutdown or Fig. 215. M°CA High Voltage Tab.

overload signals prevent it.

The Polarity selection determines the output polarity on the rear-panel connector.

3.2.28.4. Power

The Power tab is shown in Fig. 216.
This tab displays information about the amplfier | ADC | High Voltage {F5ier] about | Presets|

M3CA’s current power source and the o

battery voltage. The power Sources are BT

Battery 1 or External.
Battery Yaltage |'|'|.'||:|

Cloze |

Fig. 216. M’CA Power Tab.

190



3. MCB PROPERTIES DIALOGS

3.2.28.5. About

This tab (Fig. 217) displays hardware Properties x|
and firmware information about the .-'f-.mplifierl ADC I High Yoltage | Power  About I F'resetsl
currently selected M’CA as well as BETTY M3CA Mok 18

the data Acquisition Start Time

and Sample description. In addition,

the Access field shows whether the ST

MCB is currently locked with a !

password. Read/ Write indicates that Acquisition Start Time hcess
the MCB i locked: Read Onl |'| 4:02-59 Tuesday, August 29, 2000 | Read it
e 1s unlocked; Read On
it is locked ’ y Firrmware Revision Sernal Hurnber Acquizition kMode
means 1t 1s locked. [ M3cA028 17638423  PHA
3.2.28.6. Presets Close |
Figure 218 shows the Presets tab. The Fig. 217. M°CA About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, enter
a value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first amplfier | ADC | High'Voltage | Power | About  Fresets |

condition met during the acquisition
causes the MCB to stop. This can
be useful Whgn you are.analyz.m.g [ Live Tine
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 _ Cose |
sample contains a large amount of this Fig. 218. M’CA Presets Tab.

or another nuclide, the dead time could

be high, resulting in a long counting

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

Feal Time

I ROl Integral
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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 a resolution 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).

The ROI Integral preset operates differently than in ORTEC MCBs. In the M’CA, this preset is
maintained separately for each distinct ROI. Up to 29 ROIs can be marked. When the integral of
all counts in any single region reaches the preset value, acquisition is stopped. Note, however,
that this “variable-integral-count” feature can only be activated by issuing the

SEND MESSAGE command as part of a . JoB file. The M’CA hardware manual contains the
necessary command details. Entering an ROI Integral preset on the Acquisition Presets dialog
sets the preset the same for all regions.

3.2.29. MiniMCA-166 Portable MCA
3.2.29.1. Amplifier

Figure 219 shows the Amplifier tab.
This tab contains the controls for Gain, Pawer ] Abaut ] Presets ]
Shaping Time, Pole Zero, Input Ampliier | amplfier2 | ADC | Stabilesr | HighVokage |
Polarity, and Pileup Rejection. Gain: 1000.00 Shaping Time Pole Zera
) — |

NOTE The changes you mak? on this REERK EEK ' ot Polay

tab take place immediately. Fine: [ 7.0000 B &

T h.ere_zs no cancel or undo for Comse 7000 1]

this dialog.

. Pile-up Rejection W

Gain
Set the amplifier coarse gain by _ Cse |

selecting from the Coarse droplist, then  Fig. 219. MiniMCA-166 Amplifier Tab.

adjust the Fine gain with the horizontal

slider bar or the edit box, in the range of

0.5 to 1.50. 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 1.0 to 1000.0.
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Shaping Time
Use the Shaping Time droplist to select the amplifier pulse shaping-time constant. The available

values, Short and Long, cover the time constants needed for high count-rate and high-resolution
systems. See the hardware manual for the specific time constants used.

Input Polarity

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

Pole Zero

This field allows you to set the Pole Zero to any value you wish much the same as with the old-
fashioned screwdriver potentiometer, but with much greater reproducibility. This gives you the
ability to exactly set the pole zero for any detector to the value used previously, ensuring data
quality and reproducibility. To see if the pole zero is correctly set, collect a spectrum and
observe the peak shape. When the high-energy side is Gaussian and the width is minimized, the
pole zero is correct.

Without an oscilloscope connected to the amplifier output to display the pulse shape, the effect
of the pole zero operation is not always easy to see. The most common effect of an incorrect
pole-zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally
high counts on either side of the peak. If the amplifier was close to the proper pole zero setting
before the operation, the spectrum peak shape might not change enough to be seen.

Pileup Rejection

Pileup Rejection (PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned off
for special detectors.
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3.2.29.2. Amplifier 2

The Amplifier 2 tab (Fig. 220) contains
the Signal Routing and Analog
Threshold controls.

The Signal Routing droplist allows you
to route the detector input signal directly
to the ADC as positive (Direct [0 to
+3V]), negative (Direct [0 to -3V]), or
Through Amplifier.

The Analog Threshold can be 2—-60%
of full scale. Pulses below the threshold
do not contribute to ADC dead time.

3.2.29.3. ADC

This tab (Fig. 221)contains the Con-
version Gain, Lower Level Discrimi-
nator, and Upper Level Discriminator
controls. In addition, the current real
time, live time, and count rate are
monitored at the bottom of the dialog.

Conversion Gain

The Conversion Gain sets the maximum
channel number in the spectrum. If set to
4096, the energy scale will be divided
into 4096 channels. The conversion gain
is entered in powers of 2 (e.g., 4096,
2048, 1024, ...). The up/down arrow
buttons step through the valid settings.

Upper- and Lower-Level Discriminators

: X
Foweer | About I Fresetz I
Arnplifier Amplifier 2 | 4DC | Stabiizer | HighVoltage
Signal Routing Analog Threghald
[ [Direct (00 +3v) =l [ E

Close |

Fig. 220. MiniMCA-166 Amplifier 2 Tab.

Foweer I About I Fresetz I
Arnplifier Arnplifier 2 ADC I Stabilizer I High *foltage

Lower Level Disc IEI :I
Ilpper Level Dizc IEIEH j

Conversion Gain

Feal Time Live Time

100.00 100.00 Count Rate |0
Cloge |

Fig. 221. MiniMCA-166 ADC Tab.

In the MiniMCA-166 the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pulses.
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The Upper Level Discriminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff, by channel number, for ADC conversions.

3.2.29.4. Stabilizer

The Stabilizer tab (Fig. 222) allows Properties X
you to control the MiniMCA-166 gain — | p— | — |
stabilizer. Gain stabilization is discussed mmpliier | Amplfier2 | ADC Stabiizer | HighWoltage
in detail in Section 3.4. o
T Gain Stabilization Enabled——
The value in the Adjustment section Certer Chan: [25
shows how much adjustment is currently Width: [50
applied. The Initialize button sets the Suggest Region |
adjustment to 0. If the value approaches AR
90% or above, the amplifier gain should ’7|nitia|izel o0z
be adjusted so the stabilizer can continue

to function — when the adjustment value
reaches 100%, the stabilizer cannot make _ Cose |
further corrections in that direction. The Fig. 222. MiniMCA-166 Stabilizer Tab.

Center Channel and Width fields show

the peak currently used for stabilization.

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 is in an ROI, the limits of the ROI are used. If the marker is not in an
ROI, the center channel is the marker 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 P— x|
the stabilizer is enabled, the Center '

. Fawer I About I Fresetz I
Channel and Width cannot be drplfier | Amplfier2 | ADC | Stabilzer  HighVolage
changed.
On | T arget I_EI Yol
3.2.29.5. High Voltage O Actual | 0 Walts (Shutdnwn—
- : | TTL ~
Figure 223 shows the High Voltage curent i ! =

tab, which allows you to turn the high
voltage on or off; set and monitor the

Palarity
voltage, monitor the leakage Current, ‘ Off ‘ HE O

show the Polarity, and select the

Shutdown mode. Clase |

Fig. 223. MiniMCA-166 High Voltage Tab.
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Enter the detector high voltage in the Target field, click On, and monitor the voltage in the
Actual field. Click the Off button to turn off the high voltage.

The Polarity selection is an indicator. To change polarity, see the hardware manual.

3.2.29.6. Power

The Power tab (Fig. 224) displays the
MiniMCA-166's current battery
voltage.

3.2.29.7. About

This tab (Fig. 225) displays hardware
and firmware information about the
currently selected MiniMCA-166, as
well as the data Acquisition Start
Time and Sample description. In
addition, the Access field shows
whether the MCB is currently

locked with a password; Read/Write
indicates that the MCB is unlocked;
Read Only means it is locked.
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Amplfier | Amplfier2 | ADC
Power About

B attery Yoltage |?.E|E|

x|

| Stabilzer | HighVollage |

Preszetz

Close |

Fig. 224. MiniMCA-166 Power Tab.

Properties : El
Arnplifier dmplier2 | ADC | Stabiizer | HighVoltage |
Pawer About I Fresetz
BAEAM MCE 17
S ample
|
Acguigition Start Time Acocess
[19:12:18 Thursday, March 23, 2000 | Read?wiite
Firrware Revizion Serial Murnber Acquizition kMode
| mMMCA-302 | 243 | PHA

Close |

Fig. 225. MiniMCA-166 About Tab.
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3.2.29.8. Presets

Figure 226 shows the Presets tab. The presets can only be set on an MCB that is not acquiring
data. You can use any or all of the presets at one time. To disable a preset, enter a value of zero.
If you disable all of the presets, data acquisition will continue until manually stopped.

When more than one preset is enabled Properties x|
(set to a non-zero value), the first amplfies | Ampifier2 | ADC | Stabilzer | HighVokags |
condition met during the acquisition Pawer | About Presets

causes the MCB to stop. This can be
useful when you are analyzing samples

——
of widely varying activity and do not e
——

Real Time

Live Time

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 &l
another nuclide, the dead time could be Fig. 226. MiniMCA-166 Presets Tab.

high, resulting in a long counting time

for the sample. If you set the ROI

Integral preset in addition to the Live Time preset, the low-level samples will be counted to the
desired fixed live time while the very active samples will be counted for the ROI total count. In
this circumstance, the ROI Integral preset can be viewed as a “safety valve.”

ROl Integral

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 a resolution 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).

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops

counting when the sum of all counts in all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.
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3.3. Using the InSight Virtual Oscilloscope

To assist in setting up ORTEC digital MCBs, advanced users can return to the Amplifier 2 tab
under Acquire/MCB Properties..., go to the InSight section, and click on the Start button to
adjust the shaping parameters interactively with a “live” waveform showing the actual pulse
shape, or just to verify that the settings are correct. The InSight display (Fig. 227) shows the
actual sampled waveform in the digital processing units on a reference graticule. The Properties
dialog remains active and can be used to change settings as you view the pulses. Because none
of the traditional analog signals are available in digital spectrometers such as our DSPEC Pro,
DSPEC jr 2.0, DSPEC jr, digiDART, 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.

+:* InSight -- digiDART s/n 241 [ Calibration source 1714 ]

File Acquire Calculate Services ROl Display

w H| @ 2[4 & T e a | T ] 8|2 d |8 | 2 diabarT sim s =]

b k.

I Peak - l

Trigger
I LLD - I

" Single Hesetl
Dela_l,l:l 7960 ﬂ

— Bazeline Restarer—

Lt % IEE ns.

Fast € € Slow

I ET

Fale Zera
M [2064 j

Other Contrals. .. I

= ORTEC
11:00:45 &b
‘Wed  10-Jan-01

Marker: 500 = 50.00 us.

[Mch Madel No. DDAR-002 v
Fig. 227. digiDART InSight Mode.
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The display can be switched from the current Detector to another Detector or buffer window.
The other Detector will be displayed in its most recent mode (pulse-height analysis [PHA] or
InSight). Buffer windows are always in PHA mode. When you return to the current MCB, the
display will return to the InSight mode. This also holds true if you exit the application while in
InSight mode; on next startup, this MCB will still be in InSight mode.

3.3.1. Exiting InSight

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

3.3.2. InSight Controls

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

In the Auto trigger mode, the display is updated every time a new pulse exceeds the trigger
level. To keep a single pulse displayed, select Single. Click on Reset to refresh the display to see
the next pulse. There will usually be one or two pulses in the “pipeline” that will be displayed
before any change entered will be seen. If the trigger is turned off, the display will be redrawn
periodically, even if no pulse is there.

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

3.3.3. The InSight Display

Just as for the PHA mode display, the vertical scale can be adjusted with the vertical
adjustments. The display can be set to Log mode, but the peak shapes do not have a familiar
shape in this display. The Auto mode will adjust the vertical scale for each pulse. The pulse is
shown before the amplifier gain has been applied, so the relation between channel number and
pulse height is not fixed.

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.
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The display can be switched from the MCB to another detector or the buffer. In this case the
other detector will be shown in the mode selected for it. The buffer will always be shown in
PHA mode. The display will return to the InSight mode when you return to the first MCB. If you
exit the program with the MCB in InSight mode, it will be in InSight mode on the next startup.

The display can include a Mark to indicate one of the other signals shown in
Fig. 228. The Mark is a solid-color region displayed similarly to that of an
ROI in the spectrum. This Mark can be used to set the timing for the gate
pulse. It can also be used to set the shaping times and flattop parameters to
get the best performance.

For example, suppose you want to get the best resolution at the highest
throughput possible. By viewing the pulses and the pileup reject marker, you
can increase or decrease the rise time to obtain a minimum of pileup reject
pulses.

I “none: j

ey =
FileUpReect
MeaBLDizc
BazelLineR
PosBLDIsc
Buzy
Gate
Pealk.

Fig. 228. Mark
Display
Selection.

Mark Types — For the Mark, choose either “points” or “filled” (to the zero line) display. This
is controlled by the selection in the Display/Preferences 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 all Marks.)

® None No channels are marked in the display.

® PileUpReject
is rejecting the marked pulses.

® NegBLDisc

The region marked indicates when the PUR circuit has detected pileup and

This shows when the negative baseline discriminator has been triggered.

Typically this signal only marks the TRP reset pulse. The signal is used
internally in the live-time correction, baseline restoration, and pile-up

rejection circuits.
® BaseLineR

® PosBLDisc

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

This shows when the positive baseline discriminator has been triggered. The

signal is used internally in the live-time correction, baseline restoration, and

pile-up rejection circuits.

® Busy
represents the dead time.
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® Gate This shows when the gate signal is present on the gate input connector. If

the Gate mode on the ADC tab (see Fig. 115) 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 This is the peak detect pulse. It indicates when the peak detect circuit has
detected a valid pulse. The Mark occurs about 1.5 us after the pulse
maximum on the display.

3.3.4. Shaping Parameter Controls

On the lower right of the InSight sidebar 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 controls.)

One group includes Rise Time, Flattop, Tilt, and the Optimize button. The Rise Time value is
for both the rise and fall times; thus, changing the rise time has the effect of spreading or
narrowing the quasi-trapezoid symmetrically.

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (for the adjustment range, see the Amplifier 2 tab for this MCB). The Tilt adjustment
varies the slope of this section slightly. The Tilt can be positive or negative. Choosing a positive
value results in a flattop that slopes downward; choosing a negative value gives an upward
slope. Alternatively, Optimize can set the tilt 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.

3.4. Gain Stabilization

ORTEC gain stabilizers require 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:
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Channel number = Intercept + Gain * pulse height 3)
where:
Intercept = The channel number of the zero-height input pulse
Gain = The relation between pulse height and channel number (slope of the curve)

Changes in either the intercept or gain can affect the positions of all the peaks in the spectrum.
When used with the zero stabilizer, both the zero intercept and the gain (slope) will be
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 peaks in
the spectrum.

The stabilization operates by keeping a peak centered in an ROI you have defined. The ROI
should be made symmetrically about the center of a peak with reasonably good count rate in the
higher channels of the spectrum. The ROI should be about twice the FWHM of the peak. If the
region is too large, counts not in the peak will have an effect on the stabilization. The ROI can
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 stabilizers initialized, and the
pole zero triggered before setting either stabilization peak. For example, on the 92X this is done
in the Amplifier tab; 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 (the Amplifier tab or hot keys) 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.

3.5. Zero Stabilization

Zero stabilization enables you to control the zero-level (or offset) stabilizer on MCBs so
equipped. The zero-level stabilizer uses a peak in the spectrum to monitor the changes in the
zero level of the system amplifier. The zero stabilizer controls the offset bias level so the peak
will be maintained in its original position. The input pulse-height-to-channel-number
relationship is as in Eq. 3.

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

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

The zero stabilization dialog Initialize 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.

The Zero 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.
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3.6. ZDT Mode

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

Unfortunately, extending the counting time to make up for losses due to system-busy results in
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 a very
high dead time, but the isotope will decay during the count and there will be no dead time. 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 a result, the number of counts in the
peak will not be correct.

When the MCB operates in ZDT® mode, it adjusts for the dead-time losses by taking very short
acquisitions and applying a correction in real time — that is, as the data are coming in — to the
number of counts in the spectrum. This technique allows the gamma-ray flux to change while the
acquisition is in 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 counts in a peak are divided by the real time to determine the
count rate.

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

The uncorrected spectrum (also called the live-time-corrected [LTC] spectrum) can be used to
determine exactly how many pulses at any energy were processed by the spectrometer. The
corrected spectrum gives the best estimate of the total counts that would have been in the 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.

Patent number 6,327,549.
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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
gamma-ray flux is not changing as a function of time, but absolute highest throughput
is desirable, you might wish to store only the LTC spectrum in the DSPEC Plus
memory.

When ZDT counting is enabled (in mode 0; ZDT Mode field set to NORM_CORR on the ADC
tab), the two spectra stored are the LTC spectrum (live time and real time with dead-time losses)
and the 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.

In the second ZDT mode (ZDT Mode field set to CORR_ERR on the ADC tab), the estimation
of the statistical uncertainty is stored in place of the LTC spectrum, and is referred to as the
error spectrum (ERR). In this mode, the corrected 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. Table 3 shows which spectra are collected in the three possible modes.

For example, if the area of a peak is measured in the corrected spectrum by summing channels
1000 to 1100, the variance of the measurement can be determined by summing the counts in
channels 1000 to 1100 in the error spectrum. Or, shown another way, the counts in channel i can
be expressed as N(i) = y/ V(i) with a 1-sigma confidence limit, where N is the corrected spectral
data and V is the variance (error) spectral data.

Table 3. ZDT Modes.

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

3.7. The MAESTRO Peak Info Calculation

A number of ORTEC MCBs support an uncertainty preset, which requires that you select a peak.
This peak can be defined by (1) entering the start channel and peak width for the peak of
interest; or (2) marking the peak of interest as an ROI, positioning the marker in the ROI, and
clicking on the Suggest Region button. 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.
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The net peak area and statistical uncertainty are calculated in the same manner as for the
MAESTRO Peak Info command, as described below.

The background on the low channel side of the peak is the average of the first three channels of
the ROI (see Fig. 229).

1

Fig. 229. Background Calculation Details.

The channel number for this background point is the middle channel of the three points. The
background on the high channel side of the peak is the average of the last three channels of the
ROI. The channel number for this background point is also the middle channel of the three
points. These two points on each side of the peak form the end points of the straight-line
background.

The background is given by the following:

/+2 h h-l+1
o [Fo g o)t
i=1 i h-2 6
where
B = the background area
[ = the ROI low limit
h = the ROI high limit
C. = the contents of channel i
6 = the number of data channels used (three on each end)
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The gross area is the sum of all the channels marked by the ROI according to the following:

h
A4, = ,Z/ C, O)
where:
A, = the gross counts in the ROI
[ = the ROI low limit
h = the ROI high limit
C. = the contents of channel i

1

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
A, = Y C . (6)
i=1+3
where:
A,, = theadjusted gross counts in the ROI
[ = the ROI low limit
h = the ROI high limit
C, the contents of channel i

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

_ _ B((h-1-5) ;
n ag (h _ 14_1) @)

The uncertainty in the net area is 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
uncertainty 1s 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
= A + B 8
o e (1) () .
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where:
Aq the adjusted gross area
A, = thenetarea
B = the background area
[ = the ROI low limit
h = the ROI high limit

3.8. Setting the Rise Time in Digital MCBs

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

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

Up to some value of rise 12
time, one can expect 10 |- i
improved resolution with 2
increasing rise time; there B 8 ]

. J C
will, however, be a tradeoff 28 g i
in maximum throughput to g3

. . 0L 4 A

memory. Figure 230 illustrates £ ¥
an example of this tradeoff. = .
ORTEC digital spectrometers ol v

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

20 30 50 75 95 105 120 130 140
Count Rate (kcps)

1 5 9 15

Fig. 230. An Example of the Tradeoff Between Throughput and
Count Rate.

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.

Table 1 is a guide to choosing a count rate that will ensure that the most efficient operation of
your digital spectrometer over the range of anticipated input count rates for your application —
that is, at or below the throughput peak — while achieving the best resolution obtainable from
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the detector consistent with that requirement. Enter the rise time that best matches your dynamic
range of count rate (note that the available rise-time settings will vary by instrument; this chart is
a general guide only).

Table 4. Rise Time Selection Guide.

Input Count Rate Maximum | Rise Time
Dynamic Range Throughput (us)
0--->20000 9000 12
0--->50000 12500 8
0--->75000 23500 4
0--->100000 37000 2.4
0--->150000 50000 1.6
0--->200k 70000 0.8
0--->220k 85000 0.6
0--->250k 100000 0.4
0--->300k 120000 0.2

The longest rise time shown in the table is 12 ps, even though some digital instruments can be
set for rise times as long as 23 us. If throughput is not an issue because all samples are low rate,
increasing the rise time beyond 12 ps might achieve a small improvement in resolution. For
planar detectors, such as ORTEC's GLP, Si(Li1), IGLET, and IGLET-X Series, operating at
longer rise times frequently gives improved resolution.

3.9. The Nuclide Report

The Nuclide Report displays the activity of up to nine user-selected peaks. Fig. 231 shows a
typical Nuclide Report tab. Once the report is set up, you can view the Nuclide Report at any
time on the display of supported MCBs. The peak area calculations in the hardware use the same
methods as the MAESTRO Peak Info calculation described in Section 3.7, so the Nuclide
Report display is the same as the Peak Info 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. If the constant includes the efficiency and branching ratio, the displayed value
is the activity. You enter the nuclide label and the activity units.
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Properties |

o : .
e et e e,

smplfier | amplfier2 | 4DC | Stabilizer | HighVokage |
Field Data I About I Statusl Prezetz I MOA Preset  Muclide Repart

Add Mew |
|lpdate |
<] 2| _beete|

Library Feport
Muclide: IEu-1 R4 ,I Nuclide:IEu-T 54 Factor: |1.EIEIEIEIE+EIEIEI
Low ROI: [543 Units: |
Energy: |12314 3 High HDI:IEEE Ceelect om LB

LCloze |

Marker: BB = 12323 ke 1.762 Cnts
Fig. 231. Typical Nuclide Report Setup Tab.

3.9.1. Format

The report has this format:

Nuclide keV uCi/m2 +%
CO-60 1332.5 1.21E+01 10.2
CO-60 1173.2 1.09E+01 12.3
CO-57 122.1 1.48E+00 86.2

3.9.2. Calculations

These are the calculations used to generate the Activity, Uncertainty, and Peak values for the
Nuclide Report.
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3.9.2.1. Activity

Activity is calculated as follows:

NetCounts - NucCoef

Activity =
4 LiveTime

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, as in any counting situation,
you need to have efficiency factors which are appropriate to the actual counting geometry.
If NucCoefis set to 1, you will get peak count rate on the display.

LiveTime is the current live time.

NetCounts is computed with the following equation:

NetCounts = GrossCounts - Background

GrossCounts 1s the sum of the counts in the ROI, excluding the first and last 3 channels of
the ROL.

Background is:

AvgCount first 3 chan + AvgCount last 3 chan
2

Background = - ROIWidth

ROIWidth is:
ROIWidth = EndChannel - StartChannel +1 -6
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3.9.2.2. Uncertainty

Uncertainty (in percent) is calculated as follows:

GrossCounts + Background - ROIWidth

Uncertainty = \ NorC 6 * 100
etCounts

3.9.2.3. Peak

Peak is the position of the maximum count and is computed with the following equation:

Peak = MaximumROIChan * EnergySlope + Energylntercept

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

EnergySlope and Energylntercept are the energy calibration values as entered on the MCB
keypad or by software. If the values are not present, the result is given in channels.
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INFORMATION

A.1. Operating CONNECTIONS Software on a Network

MAESTRO and other CONNECTIONS software operates the same for local MCBs (those
connected directly to the PC running MAESTRO) and for remote MCBs connected by Ethernet
(those connected to PCs other than the local PC running MAESTRO), as illustrated in Fig. 232.

MAESTRO®-32
MCBSERVE
WORKSTATION MCB

A ETHERNET

Y Y I Y Y v
WORKSTATION WORKSTATION DSPEC®
MAESTRO®-32 MCBSERVE

MCB mcs
MCB MCB

Fig. 232. Example Network Setup.

Each time CONNECTIONS software 1s installed on a PC in the network, and the network is
connected and operational, the MCB Configuration program will find all the MCBs attached to
PCs on which the MCB Server program is running. It will then build a Master Instrument List,
update the local PC’s MCB pick list so that is identical to the Master Instrument List, and,
optionally, broadcast the new Master Instrument List to all PCs that are connected to the
network and currently running MCB Server.
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At this point, your CONNECTIONS program is ready to use. The MCB pick list for each
CONNECTIONS program on each PC in the system can be tailored to a specific list of MCBs.

A.2. Port 292 or Page D Conflict

In some PCs and laptops, output port 292Hex is used for a system-reset (reboot) signal. In some
PCs, memory page D is not available. These two conditions conflict with the use of an ISA
Dual-Port Memory card. Therefore, the ISA version of the DPM card cannot be used in PCs that
use port 292 or page D. Symptoms of this conflict include system failure or spontaneous
rebooting each time you attempt to start a CONNECTIONS-32 program. This problem does not
affect PCI cards.

To remedy this problem, go to the Windows Control Panel, then Add/Remove Programs, select
Connections 32, and click on the Add/Remove button. When the CONNECTIONS-32 wizard
starts, select Modify, unmark the entry for the DPM-ISA card, then click on Close. If a restart is
required, a message box will tell you to do so. For further assistance, contact your ORTEC
representative or our Global Service Center.

A.3. MCBLOCS32.INI

The McBLOC32. INI file controls the interfaces that are used to communicate with the MCBs
attached to your PC. The settings in this file are determined by the choices you make in the
install wizard and do not affect other MCBs connected via a network. Ethernet communication is
always enabled, so MCBLOC32 . INI does not contain entries for MCBs with built-in Ethernet
adapters, such as the DSPEC and ORSIM III.

For CONNECTIONS-32 applications installed or upgraded beginning in August 2004, you should
not change the contents of the MCBLOC32.INI file as was described in earlier revisions of this
manual. Instead, go to the Windows Control Panel, then Add/Remove Programs, select
Connections 32, click on the Add/Remove button, then elect to Modify the software setup. This
will reopen the Instrument Setup dialog (Fig. 26) so you can mark or unmark the driver
checkboxes as needed, close the dialog, then run the MCB Configuration program, according to
the instructions beginning on page 16. If a restart is required, a message box will tell you to do
so. For further assistance, contact your ORTEC representative or our Global Service Center.
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A.4. Legacy Network Protocol Setup: Windows NT v4.x

As noted in the introduction to Chapter 2, ORTEC no longer
supports Windows NT. This section is included for users
operating older CONNECTIONS hardware and software.

rograns 4

To use direct-connect MCBs, Windows NT V4.x must use
the NWLink IPX/SPX Compatible Transport protocol. As
noted above, systems without any direct-connect Ethernet
devices can use any protocol.

To check to see if the NWLink IPX/SPX Compatible Transport

.. ) : ) Fig. 233. Starting the Control
protocol is installed, to add it, or to select it as the default, click  pgpel.

on Start from the Windows Taskbar. Next select Settings, then
Control Panel as shown in Fig. 233.

mcd  When the Control Panel opens, double-click on the Network icon. This will open the
-

Network dialog to the Identification tab.
Metwarl.

A.4.1. Adapter

If no adapter is shown, it needs to be added. Click Network K
on the Add... button and follow the hardware Identification | Services | Protocals  Adapters lBindings]
instructions for adding the proper adapter. When Network Adapters:

:[1] 3Com Etherlink IIl PCI Bus-aster Adapt

adapter setup is complete, click on OK to return
to the Network dialog.

add.. Remove Properties. .. Update

Jtem Motes:
3Com Etherlink 11l PCl Buz-t agter Adapter [3C530]

Ok | Cancel ‘

Fig. 234. The Network Dialog, Adapter Tab.
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A.4.2. Protocol

On the Network dialog, click on the Protocols

tab to open the dialog shown in Fig. 235. If the
NWLink IPX/SPX Compatible Transport or
NWLink NetBIOS protocol is not listed, it needs to
be added.

To add the NWLink IPX/SPX Compatible
Transport protocol to the list, click on Add...
to display the Select Network Protocol dialog
shown in Fig. 236. Click on NWLink IPX/SPX
Compatible Transport, then click on OK to
return to the Network dialog.

216

Network

[ 7] %]

Identificatinn] Services Protocals l.ﬁdapter&] Bindings]

Metwork Protocols:

W MetBEUI Pratocal
T Mw/Link IF/5P Compatible Transport
A TCPAP Pratocol

Remove

Dezcription:
A norroutable protocol designed for use in zmall LaM s,

(]4

| Cancel |

Fig. 235. The Network Dialog, Protocols

Tab.

Select Network Protocol

Hetwork Protocal;

(2] %]

Click the Metwork Protocol that you want to install, then click Ok, If
—3— you have an installation dizk far thiz component, click Hawe Dizgk.

14 AppleT alk Protocol
% DLC Protocal
[ NetBEUI Protocal
g M Link, [F#/5Fx Compatible Transport

& Streams Environment
= TrD D Diest,

ﬁ

-

Ok

Have Disk. ..

| Cancel |

Fig. 236. Select IPX/SPX Protocol.
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On the Network dialog, click once on NWLink
IPX/SPX Compatible Transport, then on

Configure... to open a dialog similar to the one
in Fig. 237.

Open the Adapter pull-down list (double-click
in the field or click once on the down arrow)
and select the adapter to be used. Normally there
will only be one adapter on the system. Next
select the Frame Type pull-down list and click
on Ethernet 802.3. The Internal Network
Number should be left at the default value. To
complete this step and return to the Network
dialog, click on OK.

A.4.2.1. Services

Click on the Services tab to display the dialog
shown in Fig. 238.

MwLink IPX/SPX Properties

General ]

IF you are a member of a Metw'are 3.7 or higher network with an
Ethernet adapter card, select B02.2 as the Frame Type. If you are
not sure, zelect Auto Detect or contact your netwark, administrator.

Intermal Metwark Mumber: (00000002

Adapter: [[1] 3Com Etherlink lll Adapter |
Frame Type: |Ethernet 8023 E
N1 | Cancel | | Help ‘

Fig. 237. Select Ethernet 802.3 Frame Type.

Metwork

|dentification  Services l F'rc:lcu:u:nls] .-’-'«dapters] Bindings]

Metwork, Services:

= Computer Browser

NetBI0S |nterface
= RPC Configuration
= Server

= v ok station

Add... | Bemove Properties..
Dezcription;
Defines a software interface and naming convention for Microsoft
networking.
(1] | Cancel |

Fig. 238. The Network Dialog, Services Tab.
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If NetBIOS Interface is not shown, it
should be added. To do this, click on Add...
to display the Select Network Service dialog
(see Fig. 239).

Click once on NetBIOS Interface to highlight
it, then click on OK to add the service and
return to the Network dialog.

Click OK again to close the Network dialog
and finish the operation. If you changed any
of the settings, you must restart the PC so the
changes will be applied to Windows. This is
necessary before direct-connect devices can
be used.
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Select Network Service

|

Metwork, Service:

H E

p— Click the Metwork Service that you want ta install, then click OF. If
piou have an installation disk for this component, click Hawe Disk.

FTP Server

Micrasaft TCPAP Printing
IZEM=BI0S [nterface
Metwark, Monitar Agent

Remote Acceszs Service
| ]l ki, 1

rs

i

-

1]

Hawe Digk...

Cancel ‘

Fig. 239. Select NetBIOS Interface.
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