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NOTE!

We assume that you are thoroughly familiar with 32-bit
Microsoft® Windows® usage and terminology. If you arenot 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 (MCBSs) 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.

Theindividual 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 isintended to provide complete acquisition-setup information for all supported MCBsin
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 setin [l i x|
a_di alog with multiple tabs, as shown in Power | Mbowt | Stas | Preses
Fig. 1. The number of tabs and the con- Amplier | ADC | Stabiizer | HighVokage | Fisld Data
tents Of t_he tabs are controlled by the —Gain: 9.95 — Shaping Tirme — Pale Zera
capabilities of both the MCB and the 0.30 100 | [500,5 = Start Ao |
application program. TheMCBshave | ...,..... .. — Stop Auto |
afeature status which the CONNECTIONS EE_' Mo Pl ‘
software reads. Only those features = [Resistor Feedback =] | | [2213 =]
supported by the hardware (such as Coanse: [x20 7] g Pl —
high-voltage polarity) are shown. The [+ (]
application software can suppress or Pilo-up Fejection ¥

add tabs. Support for the MDA preset
depends on the application. Chapter 3 ﬂl
shows the basic Properties dialogs; the
common variations are described.

Figure 1. Example Properties Dialog.

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 thismanual for setting your MCB properties, ssmply find your instrument’s setup section
in the table of contents or index, click on Acquire/M CB 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.

e 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
areinstalled on the various PCs in the network, only those PCs with compatible protocol s 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™ || or 11, OCTETE Plus™, 919E, 920E, 921E, MatchMaker™, and 92X-I1,
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:

® Windows98 SE IPX/SPX Compatible Transport with NetBIOS (page 4)
e Windows2000  NW.Link IPX/SPX/NetBIOS Compatible Transport Protocol (page 7)
e Windows XP NWLink IPX/SPX/NetBIOS Compatible Transport Protocol (page 11)

In addition, in anetwork that has both 16-bit (e.g., Windows 3.x) and 32-bit Windows systems
on it, the 32-hit systems must use the IPX/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 I PX/SPX Compatible Transport with NetBl OS protocol.

As noted above, systems without any direct-connect Ethernet
devices can use any protocol.

To check to seeif the IPX/SPX protocol isinstalled, add it,
or set it asthe default, click on Start from the Windows

Taskbar. Next select Settings, then Control Panel as shown
inFig. 2.

ms#  When the Control Panel opens, double-click on the
— [l

=  Network icon to open the Network dialog (Fig. 3).
Metwark

Metwork

Configuration l Identificatian] Access Eu:untn:ul]

The fallowing network. components are installed:

Programs 4
Documents

!E;_ Settings

@ Find

B3 Cortrol Panel
[s#] Printers
' Iﬂ Taskbar...

Bun...

Suzpend

&€& e

Windows95

Shut Down...
4 Start

Figure 2. Startingthe Control
Panel.

Client for Microsaft Metwaorks

Client for Metware Metwaorks

28 3Com Etherlink 111 PCMCIA [3C589,/3C5898)
.._,_ |F= /5 Px-compahible Protocal

4 METEIOS suppart for IP+/SPH-compatible Protocol
E_': File and printer sharing for Microsaft Metworks

Primary Metwaork Logaon:

Client for Mizcrozaft Metworks

Eile and Print Sharing... |

Deszcriptian

The IP¥/SF¥-compatible pratocol iz a protocaol Metware and
Windows NT servers, and Windows 35 computers use to
communicate.

(] | Cancel

Figure 3. The Network Dialog.
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2.1.1.1. Adapter

Make sure the Ethernet adapter is on the list of
installed components. If not, it must be added.

To add the Ethernet adapter to the list, click on
the Add... button. Thiswill 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.

2.1.1.2. Protocol

If IPX/SPX-compatible Protocol is not listed,
it needs to be added. To do so, click on Add....
Thiswill again open the Select Network Com-
ponent Type dialog. Click on Protocol and click
on Add.... The Select Network Protocol dialog
(Fig. 5) will open.

Under Manufacturers, click on Microsoft.
Under Networ k Protocoals, click on I PX/
SPX-compatible Protocol. Click OK to add
the protocol to the list and return to the
Network dialog.

B

Select Metwork Component Type

Click. the type of network component you want ta install;

Client Add...
53 Adapter
M Protocol
I Cervice

Cancel

Figure4. Select Network Component.

Select Network Protocol

~—

Click the Metwark Protocol that yau want ta install, then click OK. If you have
an inztallation disk. far this device, click Hawve Disk.

Manufacturers: Metwark Pratocols:

4 SunSoft

Hawe Dizk...

Ok |
Figure5. Select IPX/SPX-Compatible Protocol.

Cancel |
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On the Network dialog, click once on

| PX/SPX-compatible Protocol to highlight it,
then click on Properties. Thiswill open the

I PX/SPX-compatible Protocol Properties dialog
shown in Fig. 6. Click on the NetBI OS tab,
then check the option | want to enable
NetBIOS over | PX/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 Ether net 802.3. Check
the option Set this protocol to be the default
protocol. Click on OK to return to the Network
dialog (Fig. 3).

IPX /S P¥-compatible Protocol Properties

Bindings] Advanced MetBIOS l

MetBI0S support allows you to mun MetBI0S applications over
the IF¥/5F compatible protocol,

1 want to enable MetBIOS over [FE/SP:

o]

Cancel |

Figure 6. Enable NetBIOS over IPX/SPX.

IPX/S5P¥-compatible Protocol Properties
Bindings Advanced | NetBIOs |

Click the setting you want to change on the left, and then

zelect itz new walug on the right.
Property: Walue:

Force Even Lenith Packetz |Ethernel 2023 |Z|
M axirnurn Connections

M awirnurn Sockets

Metwork Addresz

Source Routing

=

k. | Cancel

Figure7. Advanced Protocol Setup.
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2.1.1.3. Network Client

If Client for Microsoft Networ ks is not on the Select Network Client
||5_1 of currently installed network components, e T e e ik O [ you herve
click on Add... to open the Select Network

Component Type dl al Og %I eCt CI | ent and Manufacturers: Hebwork, Clents:

click on Add... to open the Select Network Beryen

Client dialog (Fig. 8).

Click on Microsoft in thelist of M anu-

facturers, and Client for Microsoft Net- _ HeveDisk. |
wor ks under Networ k Clients. Next, click on
OK to return to the Select Network Client Ok | Concal |

dialog. Findly, click on Add to finish the

: . Figure 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

. Programs k
IPX/SPX/NetBIOS Compatible Transport i
Protocol isinstalled, to add it, or to select | ™Y Documents g
it asthe default, go to the Taskbar and -3 - - (=] Contral Panel
click on Start/Setti ngS/Networ k and B9 Metwork and Disl-up Connections
Dial-up Connection as shownin Fig. 9. E @ STEETEn " & Frintere
Thiswill open the Network and Dlal-up : @ Help M Taskbar & Start Menu,..
. . . . R
Connections dialog shown in Fig. 10. o
) 5 Fun...
§ %a Eject PC
; 1 Shut Do,

Figure9. Starting Network and Dial-up Connection..
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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 Metwork and Dial-up Connections

J Fil=  Edit ‘iew Fawvorites Tools  Advanced  Help

J #=EBack ~ = - | ‘Qhsearch  [YFolders & #History |% E ® @ | FEEE

J Address I Metwork and Dial-up Connections j Ef'}GD
Mame £ | Tvpe | Skatus

EA| Make Mew Cannection
== | ocal Area Conneckion LAMN Enabled

|3C|:|m EtherLink III ISA (3C509/3C509b) in Legacy mode i

Figure 10. Network and Dial-up Connections.

Double-click on the L ocal Area Connection Local Area Connection 3 Status 21X
entry to display the status dialog as shown in General
Fig.11. |
— Connection
Status: Connected
Diuration: 01:4312
Speed: 10.0 Mbpz
— Activity
Sent —— 'I —— Received
L4
FPackets: 3,245 I 3444
Froperties Dizable |

Cloze |

Figure11. LAN Connection.
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Click on the Properties button to open the Local Area Connection Properties 2] x|
Local Area Connection Properties dialog
shownin Fig. 12.

General |

Connect using:

I B8 3Com EtherLink (1l 154 [3C509/3C5090] in Legacy mode

Configure |

Components checked are uzed by this connection:

. Client for Microzoft Mebwarks
Filz and Prirter Sharing for Microsoft Metwarks
W Internet Protocol [TCPAP)

| [nztall... I [ rinstall Froperties

Drescription

Alloves pour computer to access rezources on a Microsaft
rietwiork.

™ Show icon in taskbar when connected

]9 Cancel
Figure12. LAN Properties.
To add the NWLink IPX/SPX/NetBIOS Select Network Component Type 2| x|
Compatible Transport Protocoal, click on the
Install... button. Thiswill Open the Sdl ect Elfk the type af network, component yau want o install;
Network Component Type dialog (Fig. 13). Cliert
Click on Protocol to display the Select o Service
i oo

Network Protocol dialog shown in Fig. 14.

— Dezcription

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

Add... Cancel

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

Select NWLINK [PX... as shown, then

click on Propertiesto open the dialog
shown in Fig. 16.

10

Select Network Protocol o x|

Click the Mebwork Pratocaol that you want to install, then click OF. IF you have
E an inztallation disk for this component, click Hawe Disk.

M etwwark, Protocal;

AppleT alk, Pratacal

DLC Protocal

MHetBEU! Pratocal

Metwark, Moritar Driver

iLink [FEASERAMetBIOS Compatible

Tranzport Protocol

Have Dizk... |

| ] I Cancel |

Figure 14. Choosethe Protocol.

Local Area Connection Properties d A

General |

Connect using:

I B8 3Com EtherLink [l 154 [3C503/23C5090)] in Legacy mode

Configure |

Components checked are uged by thiz connection:

' File and Printer Sharing for Microgsoft Metwarks ;I
T Intemnet Pratocal [TCPAP)

T Internet Pratacol [TCPAP] h
4

| Install... I Irinztall | Froperties |

— Description

An implementation of the [P and SF protocalz, which are
uzed by Mettware networks.

[~ Show icon in taskbar when connected

] Caricel

Figure 15. LAN Properties.
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Set the Frame type to 802.3 as shown, then NwLink IPX/SPX/NetBIOS Compatible Tra 21X
click on OK and return to the Windows General
desktop.

Specify an internal netwark, number if wou plan to wn File and
Frint Services for Mebwfare, IP routing, or any other M et are
gervice that relies on the SAP &gent. This number applies to all

NOTE ShOU' d y.OU _experi_ence dlffl CUIti €s cohnections on this computer that uze such services.
communicating with network MCBs,
return to this dial 0og and make sure Internal nebwork, number: Im

the Frame type setting was saved.

—Adapher
In most cazes, you should chooze Auto Detect. 'ou should
marually configure the Frame twpe and Metwork, aumber
arly if Auto Detect does ot wark in your envirament.

Frame twpe: IEthernet 3023 j

Metwark number; IDUUDDDDU

k. I Cancel

Figure 16. Choosethe Correct Frame Type.

2.1.3. Windows XP Setup

To determine whether the NWLink |PX/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 | nter net
Connections (Fig. 17).

-.l" Control Panel :
All Programs D D - Metwork and Internet Connections
-’

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

Under “Pick a Control Panel Icon,” click on Network Connections
(Fig. 18). Thiswill display the LAN or High-Speed I nternet 3

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

11
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Address e'_; Mebwork, Connections

Metwork Tasks

E Create a new connection

) Set up a home or small
~ office netwark

LAN or High-Speed Internet

Local Area Connection 2
Enabled

m_ 3Com 3C905TH-based Ethern, ..
=]

Figure 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
display the status dialog shown in Fig. 20.
Click on Propertiesto open the LAN
properties dialog (Fig. 21).

12

<4 Local Area Connection, 2 Status

General Suppu:urt|
Connection
Status: Connected
Diuration: 1 dap 18:54:21
Speed: 100.0 Mbps
Ativity .
Sent — ﬂa ——  Received
Packets: 1.714 | 1.230
[ Froperties ] [ Dizable ]

Cloze

Figure20. LAN Connection Status.
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To add the NWLink | PX/SPX/NetBIOS
Compatible Transport Protocal, click on

- Local Area Connection 2 Properties E'E'

S General | Authentication | Advanced
the I nstall... button. Thiswill open the enerdl |l ionen
Select Network Component Type dialog Cannect using:
(F|g 22) E& 3Com 3C3058T+-bazed Ethermnet Adapter [Genernic] #2

Thiz connection uses the following items:

LI Cliert for Microzsoft Metworks
.@ File and Frinker Sharing for Microzoft Mebworks
=1 05 Packet Scheduler

S Internet Protocol [TCPAR)

[ Install... ] [ Irinztall ] [ Froperties

Dezcription

Allowes vour computer o access resources on a Microzoft
riebwiork.

[ ] Show icon in notification area when connected

[ ]9 ] [ Cancel

Figure2l. LAN Properties.

Protocol dialog shown in Fig. 23.

Click the type of network, component pou want to install

B8 Clignt
.@. Service
L rotocol

D'ezcoption

A protocal is a language your complter uses to
communicate with other computers.

| add. | | Careel

Figure22. Add a New Protocol.

13
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Click on NWLink | PX/SPX/
NetBlOS Compatible Transport
Protocol, then click on OK to
return to the Local Area Connection
Properties dialog (Fig. 24).

Select Network Protocol

Click the Mebwork Pratocaol that you want to install, then click OF. IF you have
3 an inztallation disk for thiz component, click Hawve Disk.

M etwark, Protocal;

gk This driver iz digitally signed.

Tell me why driver signing iz imporkant

[ Ok H Cancel ]

Select NWLINK IPX... as shown, then
click on Propertiesto open the dialog
shown in Fig. 25.

14

Figure 23. Choosethe Correct Protocol.

-+~ Local Area Connection 2 Properties E|E|

General | Authentication | Addvanced

Connect using:

B 3Com 3C3058T+-bazed Ethemet Adapter [Generic] #2

Thiz connection uses the following items:

.@. (o5 Packet Scheduler
% MwiLink NetBI0S

|3

MwLink [P/ SF/MNetBIOS Compatible Transport Prot
T Internet Protocol ITCPARP b
< &
[ Install... ] [ Urirztall ] [ Froperties
Dezcription

Animplementation of the 1P and 5P protocalz, which are
uzed by Mettwfare networks.

[ ] Show icon in notification area when connected

Cloze

Figure24. LAN Properties.
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Set the Frame type to 802.3 as shown, then NWLink IPX/SPX/NetBIOS Compatible Transp... 2 |[X]
click on OK, Close, and Close to return to

the Windows desktop.

eneral

Specify an internal netwark, nurnber if you plan ta wn File and
Print Services for Mefware, [P routing, or any other Netware
gervice that reliez on the SAP Agent. This number appliez to all
cohnections on this computer that use such services.

Irternal nebwark, number; 0oaa00aa

Adapter

|n miost cazes, pou should chooze Auta Detect. Y'ou should
manually configure the Frame wpe and Mebwark, number
anily if Auta Detect daoes ot wark: in your envirament.

Frame type: Ethermet 8023

Metwork, number; 00oooaan

[ ] H Cancel ]

Figure 25. Choosethe 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. Thiswill
start the installation wizard. Click on Next and follow the wizard prompts.

15



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

2. If your new software is accompanied by a CONNECTIONS-32 Driver Update Kit (Part No.
797230), skip to Step 5 for now. Y ou 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. Onthe Instrument Setup page, mark the checkbox(es) that corresponds to the instrument(s)
physically attached to your PC; an example Instrument Setup dialog isshown 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 |

= 2] Instrument Families Pleaze check all items in this

IJ5B-bazed instruments list that are connected ta or
[ Dual Part Memony plug-in cards - 154, ot installed in this computer.
[ Cual Part Memary plug-in cards - PO glot Click Done when you are
O TRUMP-PCI card: firizhed.
[ DART or any other printer-port bazed device
O DSP'SCi”t — Itern Description
[ microBASE Click on ary item in the lizt
O SEBS-E0 or SES-ER to get more information

O Miriature MCA [minitCa-168)

O Maca

O digDART (R5232)
[ DSPEC ir (RS232)

+

Liocal Instrument lizt
1 GRAY_GC MCE 134 SMNA7F

¥ Allow other computers to use this computer's instruments

Figure 26. ChoosethelInterfacefor 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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beincluded on the L ocal 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 computersin a network to be able to use your MCBs, |leave the Allow
other computersto use this computer’sinstruments marked so the MCB Server program
will be installed. Most users will |eave this box marked for maximum flexibility.

NOTE If your PC uses Windows XP and you wish to use or share ORTEC MCBs across a
network, be sureto read Section 2.2.3.

. 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 Insert Disk
are two additional dialogs that might be
displayed. Thefirst, shownin Fig. 27,
might ask you to insert the “ORTEC
CONNECTIONS-32 Driver Update CD”.
Ignore this message and click on OK. Figure27. Window Menu.

Q Plzaze inzert the dizk labeled '0RTELC Installation COV, and then click OF.

The second additional dialog

could request a specific file (see Insert Disk |
the example in Fig. 28). Browse to e Rk R ey
thec:\p Fil C |
¢ \ rogram * eS\ ommon Insert ORTEC Installation CD in the Cancel

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 e T Details... |
resume copying files. = Browse. |

. Attheend of thewizard, restart thepCc ~ F'9ure28. Window Menu.

to compl ete 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, aswell astheir associated PCs. Otherwise, the software will
not detect them during installation. Any instruments not detected can be configured at alater
time.

|
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8. If any of the components on the network isa DSPEC Plus™, ORSIM™ || or IIl,
MatchMaker, DSPEC®, 92X-I1, 919E, 920E, 921E, or other module that uses an Ethernet
connection, the network default protocol must be set to the | PX/SPX Compatible
Transport with NetBlOS selection on al PCs that use CONNECTIONS hardware. For
Instructions on making this the default, see the network protocol setup discussionin
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 al of the (powered-on) ORTEC M CBs 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 thisisthe 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 systemis
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 M odify the software setup. Thiswill 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 arecently released ORTEC CONNECTIONS-32 MCB that requiresthe
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. Thiswill start the installation wizard. Click on Next and
follow the wizard prompts.

2. Returnto Step 3in 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 Exceptionslist. To do this:

1. From the Windows Control Panel,
access the W| ndOWS F| r eNa“ entl’y File Edt “ew Favontes Tools Advanced Help
Depending on the appearance of your
Control Panel, there are two waysto

i Back ~ ) - T | ' Search Folders | [~
Address I'ﬂF Metwork Connections

LAN or High-5peed Internet

do this. Either open the Windows Network Tasks i
Fll’e\Na” Item (|f d| Spl ayed), or Open the 5] Create a new connection ,:ﬂ étoa?q?wleﬁértza,EFciI:ar:f;I?dn

i i = Ch Wind Fi Il L y_ Broadoom 440 10400 Inteara...
Network Connections item then choose € Chanae Windows et =, ®

Change Windows Firewall Settings, as
illustrated in Fig. 29. Thiswill openthe  Figure29. Changethe 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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%= Windows Firewall

General Exceptions I Advanced I

“Wwindows Firewall iz blocking incoming netwark, connections, except for the
programz and services zelected below. Adding exceptionz allows zome programs
to wiork, better but might increase your security rigk.

Programz and Services:

M arne |
File and Printer Sharing

[ Remate Assistance
[ Remote Desklop
[0 UPKP Framewaork,

Add Program... Add Part.... Edit... [MElEtE

¥ Dizplay a notification when Windows Firewall blocks a program

What are the risks of allowing exceptions?

(1] 4 I Cancel

Figure 30. Turn on Fileand Printer Sharing.

NOTE Thisaffectsonly the ability of other users on your network to access your MCBs.
You are not required to turn on File and Printer Sharing in order to access
networked MCBs (as long as those PCs are configured to grant remote access).

3. Tolearn more about exceptions to the Windows Firewall, click on the What ar e therisks of
allowing exceptions link at the bottom of the dialog.

4. Click on OK to closethedialog. No restart is required.

2.3. Configuration of the Master MCB List
Theinitial 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).
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Configure Instruments Yersion 5.10 I
Humber & Dezcription Close |
1 COLE_DOYLE MCE 1 2
2 DSPE-333 Cancel |
3 BaAMBEAKMZ MCE 17
4 DSPP-140
5 DSPP-PO00G Help |
) Octete-Plus Group 1 Detector 1 E
7 Octete-Plus Group 1 Detector 2
e Octete-Plus Group 1 Detectaor 3 |
9 Oeotete-Plus Group 1 Detector 4 e e
10 Octete-Plus Group 2 Detector 1
A Octete-Plus Group 2 Detectar 2 Renumber Newl
12 Oeotete-Plus Group 2 Detector 3

13 Octete-Plus Group 2 Detector 4 =]
[T Update instrument list on all systems

Ingtr  Input  System
] 1 OCTE-DOO0

Figure 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 I D and Description. Make the desired changes and click on Close.

Change Descnption or 1D |

|nstrument; Input: System; |Cn: Cloze |
9 1 OCTE-0000 IE

.. Cancel |
Dezcription:

Octete-Plus Group 1 Detector 1

Figure 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 PCson 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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Thefirst time the system is configured, Fig. 33 will be displayed to remind you that al new
Instruments must be assigned a unique, non-zero ID number.

Thiz iz the first time pou have configured these detectors.

All detectors muzst have an 1D number. Since none of your detectars have (D
numbers, it is recommended that you press Benumber Al to establish intial 1D
nurnbers for pour detectors.

Figure33. MCB Numbering First Time.

Y ou 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 . goB 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 Al of your detectars even though at least one
detector already has a number. [F pou want pour detector numbers to remain
unchanaged for wour existing detectors pou should press Cancel then choose
Renumber Mew.

Frezs OF. to continue renumberning or Cancel to abandon thiz operation.

Cancel |

Figure 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.
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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 amulti-input MCB such as the Model 920 or amember 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 M odify the software
setup. Thiswill 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 ROIs, 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. Thisincludes changing instrument descriptions and |Ds 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 coversthe 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 charactersin the data-entry fields, the characters will be
underlined until you move to another field or until 5 seconds have lapsed since a character was
last entered. During the time the entry is underlined, no other 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

tab displays the controls for the Coar se

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]

and Fine Gain. Amplfier | Amplfier2 | Amplfier PRO | ADC | Stabilizer | High Vokage |
Gain: 1.50 B azeline Restore Optimize
0 10 [ -
||||||||||| Stlzll:l .":".utlzl

Preamplifier Type

Fine: IW |Hesistu:ur Feedbaclﬂ
Coarzse; m

Cloge

Figure 35. trans-SPEC Amplifier Tab.
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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. Y ou can also use the I nSight
Virtual Oscilloscope mode (see
Section 3.3) to view the digital signal
processor’ s actual sampled waveform
on areference graticule.

3.2.1.3. Amplifier PRO

Figure 37 shows the Amplifier PRO tab,
which contains the L ow Frequency
Rejector (LFR) filter control .2 This
control is aways on and cannot be
changed.

3pPatent pending.
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Properties for: transSPEC

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

Rise Time Flattop
340 =] || ‘widh T
Tiit[0.00000 =
Pale Zera
InSight Stat | Stop |
Stat | Stp ||| 2

Close

Figure 36. trans-SPEC Amplifier 2 Tab.

Properties for: transSPEC

Field Data ] About ] Status ] Presets ] MDA Preset ] Muclide Report ]
Ampifier | Ampifier2 Ampifier PRO | ADC | Stabilizer | High Vokage |

v Low Frequency Rejecter

Cloge

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

Thistab (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 afixed
conversion gain of 32768 channels, and
the LLD and ULD cannot be adjusted.

3.2.1.5. Stabilizer

The trans-SPEC has both again
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 I nitialize buttons
set the adjustment to O. 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-
tionsin 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 | Amplfier 2 | Amplfier PRO  ADC | Stabilizer | High Vokage |

Converzion Gain  |LEeEE :I
Lower Level Dizc (50 :I
Upper Level Disc (16383 :I

Real Time Live Time
0.00 0.o0 Count Rate 727

Close

Figure 38. trans-SPEC ADC Tab.

Properties for: transSPEC

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

[ i3ain Stabilization Enabled [ Zero Stabilization Enabled
Center Chan: |5 Center Chan: |5
Wwidth: |E‘- "Width: |B
Suggest Region | Suggest Reqgion |
Adjustment Adjustrment
Initialize +0%E |nitialize +%

Close

Figure 39. trans-SPEC Stabilizer Tab.

valuesinto the fields. If the marker isin an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel is the marker channel and the width is 3 times the FWHM at
this energy. Now click on the appropriate Enabled checkbox to turn the stabilizer on. Until
changed in this dialog, the stabilizer will stay 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, Properties for: transSPEC
which alows you to monitor the Actual
bias. Y ou cannot adjust the bias voltage
or turn it on and off; these functions are

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

factory set. The Shutdown isfixed as on_ | Target | 2600 Volts
SMART (for more information on off Actual | 2603 Valts S hutdovr
SMART-1, see the ORTEC catalog or SMART |

visit www.ortec-online.com) and
cannot be changed.

3.2.1.7. Field Data On

Thistab (Fig. 41) isused to view

the trans-SPEC spectra collected in =
Field Mode, that is, in remote mode, Figure 40. trans-SPEC High Voltage Tab.

detached from a PC. The trans-SPEC
isawaysin 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 Properties for: transSPEC
where the new data are collected.

The current active spectrum is|ost.
The lower |eft of the tab shows the

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

total number of spectra (not counting Move Spegiars:
the active spectrum) stored in the 4 =
trans-SPEC memory. The spectrum ID Mave |

of the active spectrum is shown in the
lower right. The spectrum ID isthe
eight-character alphanumeric value

stored with the spectrum. The stored e CaL
spectra cannot be viewed or stored in
the PC until they are moved to the Close

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. The numbers are the
same as the numbers shown on the trans-SPEC display in the stored spectrum list. Note that this

Figure4l. trans-SPEC Field Data Tab.
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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

Thistab (Fig. 42) displays hardware and
firmware information about the trans-
SPEC aswell asthe data Acquisition
Start Time (Sample description is not
used). In addition, the Accessfield
shows whether the Detector is currently
locked with a password; Read/Write
indicates that the Detector is unlocked
and Read Only meansit is locked.

3.2.1.9. Status

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

Satisfactory statusis reported as OK or
anumerical value. A failureisreported
as ERR or adescriptive message. Use
the droplists to select any six parameters
to be displayed simultaneously on the
Status tab. Y ou can change the selected
parameters at any time.

Properties for: transSPEC

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

Sample

Access
Read M rite

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

Firrmware Revizion Senal Humber Acquizition Mode
TSPE-100 229 PHa,

Close

Figure42. trans-SPEC About Tab.

Properties for: transSPEC

Amplifier | Amplfier 2 | Ampifier PRO | ADC | Stabilizer | High Votage |
Field Data ] BShout  Status l Presets ] MDA Preset ] Muclide Report ]

|~ State Of Healh DK

|j Detectar Temperature  OF

|~ Battery Voltage | 16:41 Valts
|j Battery Time Remaining 170 Min

|j Cooler Body Temperature  [OK

Coaler Drive Yoltage ]S

Close

Figure43. trans-SPEC Status Tab.
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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.

Battery Time Remaining — in minutes.

Cooler Body Temperature— OK or ERR.

Cooler Drive Voltage— OK or ERR.

Cold-Tip Temperature— OK or ERR.

HV Bias— in volts.

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). Y ou can use any or
all of the presetsat onetime. To
disable a preset, enter avalue of zero.
If you disable al of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-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 ﬁ|

Amplifier | Amplfier 2 | Ampifier PRO | ADC | Stabilizer | High Votage |
Field Data | About | Status FPresets | MDA Preset | Nuciide Report |

; Ilncertainty
Real Time
Preset in &
Live Time
Start Chan: |0
ROl Peak
i width: [10
ROl Integral
Suggest Reqgion |
[ Overflow

Close

Figure44. 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 alarge amount of this
or another nuclide, the dead time could be high, resulting in along counting time for the sample.
If you set the ROl 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 presetsfor the currently selected Detector are shown on the Status Sidebar.
These values do not change as new values are entered on the Presets tab; the changes take place
only when you Close the Properties dialog.

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

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

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

Marking the Over flow checkbox terminates acquisition when datain 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 * Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, Live time, Eff, and Yield.
The calculated value is compared with the M DA value on the dialog and when it is lower,
acquisition is stopped.
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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 Ener gy from
the droplists. The Nuclide list contains
al the nuclidesin the working library.
The Energy list shows all the gamma-
ray energies for the selected nuclide in
the library.

Properties for: transSPEC

Amplifier | Amplfier 2 | Ampifier PRO | ADC | Stabilizer | High Votage |
Field Data ] About ] Status ] Presets MDA Presst l Muclide Report ]

MDA Preset | Hucl Energy Add Mew
MDA Preset Coefficients

Carrection (o A 13.000000
Muclide: [Ag-110M - B: |2.000000

Erergy: (44680 - | keY C: |3.000000

Close

Figure 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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will

function normally.

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: transSPEC @

Amplifier | Ampifier 2 | Ampifier PRO | ADC | Stabilizer | High Votage |
Field Data | About | Status | Presets | MDAPresst  Muclide Report

Hucl Low High Factor Add Mew

i

Library Report

Muclide: [6g-110M | || Muchde: Factor:

Low RO Units: |LICIAM2
Eneroy: [44680 v| || oy Select fom Lib |

Close

Figure 46. trans-SPEC Nuclide Report Tab.
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includes the efficiency and branching ratio, the displayed value is the activity. Y ou 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 al nuclidesin the
table.

Library Add
To usethelibrary to aid in the definition, select the nuclide from the library nuclide drop

down list. Now select the gamma-ray energy from the Energy drop down list. This defines
what 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
thelist.

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

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

When you close the Properties dialog, all the values entered are written to the trans-SPEC and
are used when you view the Nuclide Report on the trans-SPEC display.
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3.2.2. Detective-EX
3.2.2.1. Amplifier

Figure 47 showsthe Amplifier tab. This [FE N a TN KL
tab dISpl ays the COI'.]trOIS for the Coar se High “oltage ] Field Data ] About ] Status ] Presets ]
and Fine Gain, which are factory preset Amplfier | Amplfier2 | AmplferPRO | ADC |
and cannot be changed. Thefinegainis A
changed when the recalibration is redone. Fine: [ 06000

Coarze: |x 2 -

Cloze

Figure47. Detective-EX Amplifier Tab.

3.2.2.2. Amplifier 2

Figure 48 shows the Amplifier 2 tab, Properties for: Detective-EX MCB 133
which di Spl ays the Detective-EX fixed High Yoltage ] Field Data ] About ] Statuz ] Presets ]
Rise Time and Flattop Width settings. Amplifier Amplier2 | AmplfierPRO | aDC |
Y ou can also use the InSight Virtual Fice Time Flattop
Oscilloscope mode (see Section 3.3) T it [0.80

to view the digital signal processor’s '

actual sampled waveform on areference Tilt}-0.001761
graticule; however, the shaping settings

cannot be adjusted. InSight

Close

Figure48. Detective-EX Amplifier 2 Tab.
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3.2.2.3. Amplifier PRO

Figure 49 shows the Amplifier PRO
tab, which containsthe Low Fre-
guency Rejector (LFR) filter control .
This control is aways on and cannot
be changed.

3.2.24. ADC

Thistab (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.

Propertiez for: Detective-EX MCB 133 E3
High “foltage I Field Drata I About | Status I Fresetz
Amplfier | Amplifier 2 Ampliier PRO. | apC

W Low Frequency R ejecter

Close |

Figure 49. Detective-EX Amplifier PRO Tab.

Propertiez for: Detective-EX MCB 133 E3
High “foltage I Field Drata I About I Status | Fresetz |
smplfier | Amplier2 | Ampliier PRO ADC
Converzion 3ain IB'IE!E j
Lower Lewel Dizc IEﬂ ﬂ
pper Level Dizc IB‘I 21| j
Feal Time Live Time
||:|_|:||:| ||:|_|:||:| Count R ate |0
Close |

Figure 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. Y ou cannot adjust the
bias voltage or turn it on and off; these
functions are factory set.

The Shutdown isfixed as SMART
(areference 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

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

3.2.2.7. About

Thistab (Fig. 52) displays hardware
and firmware information about the
Detective-EX aswell asthe data
Acquigition 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 meansit islocked.
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Propertiez for: Detective-EX MCB 133 E3
Amplfier | Amplifier2 | Amplfier PRO | ADC
High ‘/oltage Field Data I About I Status I Fresets
T arget I 2000 Yaoltz
0 Actual 2600 Valtz Shutdawn
ﬁsr«mm =]

o on

Palarity
[HET

LCloze |

Figure51. Detective-EX High Voltage Tab.

Properties for: Detective-EXX MCB 133

amplfier | Amplier2 | AmplfierPRO | ADC
High olkage I Field Data ;| About Status I Presets
Detective-Ex MCB 133
Sample
Acquizition Start Time Aooess
[15:55:49 Tuesday, April 13, 2004 | Readwirite
Firrmware R evision Serial Humber Acquizition Mode
| DETA-002 | 1] | PHA

LCloze |

Figure 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 mplier | Amplifier2 | Amplfier PRO | ADC
in real time. Satisfactory statusisre- HighVatage | FieldData | about Status | Presets
ported as ok or as anumerical value. ey
- : T
A faillureisreported as Err Or a
descriptive message. Use the droplists | ]
to select any six parametersto be | =i
displayed simultaneously on the Status | =1
tab. Y ou can change the selected | = |
parameters at any time. | =l
The monitored parameters are:
LCloze |
® Detector State of Health — Figure 53. Detective-EX Status Tab.
reported as ox Or ERR.
® Gamma Dose Rate — reported in mrem/h or uSv/h, depending on user-selected dose units
and indicating whether this reading was made with the detector (ce for low dose rates) or the
Geiger-Mller tube (em for high dose rates); see the hardware manual for discussion of the
two dose-rate meters.
® Detector Temperature — reported as ok Or ERR.
e Battery Voltage — reported in volts.
® Battery Time Remaining — in minutes.
e Cooler Body Temperature — ox Or ERR.
® Cooler Drive Voltage — ok Or ERR.
e Cold-Tip Temperature — ox Or ERR.
e HV Bias—involts.

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
presets_ can onl_y be set When the Amplfier | Amplfier2 | AmplfierPRO | ADC |
Ddectlve" EX IS nOt aCC]UI Il ng data. H|gh UD'tEIQE I Field Data I About I Status Presets
(during acquisition the preset field
backgrounds are gray indicating that [ Real Time
they are inactive). Y ou can use any L
. I'I aaa Live Time
or al of the presets at onetime. To -
disable a preset, enter avalue of zero. | ROI Peak
If you disable al of the presets, data
acquisition will continue until | it
manually stopped. I Oveiflow
NOTE The presets on thistab do not Llose |

affect the Detective-EX when Figure54. 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 | dentify 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 along counting time for the
sample. If you set the ROl 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 ROl Peak preset can be viewed asa
“safety valve.”

The values of all presetsfor 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 dial og.

Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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).

38



3. MCB PROPERTIES DIALOGS

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 countsin all channelsfor this Detector marked with an ROI
reaches this value. This has no function if no ROIs are marked in the Detector.

Marking the Over flow checkbox terminates acquisition when datain any channel exceeds 2%-1

(over 2x10°) counts.

3.2.3. Detective

3.2.3.1. Amplifier

Figure 55 shows the Amplifier tab.
Thistab displays the controls for the
Coar se and Fine Gain, which are

factory preset and cannot be changed.

Properties for: SINGLEY_LIZ MCB 130

High “foltage I Field Drata I Abowt I Statuz I
Arnplifier | Armplifier 2 I Amnplifier PRO
Gain: 1.04
Fine: | 0.5198
Coarze: Im vI

Prezetz
ADC

Cloze |

Figure 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.
Y ou can also usethe InSight Virtual
Oscilloscope mode (see Section 3.3)

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

3.2.3.3. Amplifier PRO

Figure 57 shows the Amplifier PRO
tab, which containsthe Low Fre-
quency Reector (LFR) filter control.
This control is aways on and cannot
be changed.
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Propertiez for: SINGLEY_LILZ MCB 130
High “oltage ] Field Data ] About ] Status ] Fresetz ]
Amplifier Ampliier2 | AmplfierPRO | aDC |
Rize Time Flattop
wficith |0.80
Tilt {0.00000
InSight
Start Stop
Close
Figure56. Detective Amplifier 2 Tab.
Propertiez for: SINGLEY_LILZ MCB 130
High “oltage ] Field Data ] About ] Status ] Fresetz ]
Amplifier ] Amplifier 2 Armnplifier PRO l ADC ]

v i ow Frequency Rejecter

Close

Figure57. Detective Amplifier PRO Tab.
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3.2.34. ADC

Thistab (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 alows you to monitor the
Actual bias. Y ou cannot adjust the
bias voltage or turn it on and off; these
functions are factory set.

The Shutdown isfixed as SMART
(areference 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 thistab (Fig. 60) to view and/or

Propertiez for: SINGLEY_LILZ MCB 130
High “foltage ] Field Drata ] About ] Status ] Fresetz ]
smplfier | Amplier2 | Ampliier PRO ADC

Convergion Gain  |EHEE) :I
Lawer Level Dizc |0 il
pper Level Dizc 8192 :I

Feal Time Live Time

209,38 199,25 Count Rate 154

Close

Figure58. Detective ADC Tab.

Properties for: SINGLEY_LIZ MCB 130
smplfier | Amplier2 | ampifierPRO | aDC |
High ‘/oltage Field Data ] About ] Status ] Presets ]

Target | -2200 ) Yol
0 Actual | -2200 Waolts Shutdown
SMART =]
Palarity
On row

Cloze

Figure59. Detective High Voltage Tab.

save the spectrain 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 M ove 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 showsthe
total number of spectra (not counting bmplier | Amplifier2 | Amplfier PRO | ADC

the current live spectrum) stored in the High Valtage FieldData | bowt | Status | Presets
Detective memory. The spectrum ID P

of the active spectrum is shown in the =

lower right (either IDENT Or SEARCH). ’

The spectrum 1D is the eight-character _ Mo |

aphanumeric 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).
o ) Close |

There are two waysto store a Detective  gigre 60, Detective Field Mode Spectrum Tab.
spectrum on disk. Thefirst isto use the

M ove 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 isto download all stored spectrain asingle

operation using the Acquire/Download Spectra command, after which you can view themin
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

Thistab (Fig. 61) displays hardware
and firmware information about the
Detective as well as the data
Acquisition Start Time (Sample

Properties for: SINGLEY_LLZ MCB 130 E3
Amplifier | Amplfier2 | Amplfier PRO | ADC
High *olkage I Field Data About Status I Prezetz

SINGLEY_LIZ MCE 130

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 meansit is locked.

Sample

Acquisition Start Time
[13:46:23 Monday, December 15, 2003 |

Acocess
Read Mrite

Firmware Revizsion Senal Mumber
| DETA-O01 | G |

Acquistion Mode
FHA

Close |

3.2.3.8. Status

Figure 62 shows the Status tab. Nine
parameters are continuously monitored
in real time. Satisfactory statusis
reported as ok or anumerical value. A failureisreported 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.

Figure61. Detective About Tab.

The monitored parameters are:
dmplier | Amplier2 | Amplfier PRO | ADC
® Detector State of Health — reported High “altage I Field Drata I About Status | Presets
aS OK OF ERR. | State OF Health =] ok

® Gamma Dose Rate — reported

I Gamma Doze Fate

v| 0.04 pSv/hi[Gel

in mrem/h or HS//h, dependlng IDetectDrTemperature j |EIK

on user-sel ected dose units (see the | Battery Voltage =] [15.82voks
Detective Operator M anual) and IEatter_u Tirne Femaining j |'| 49 Min
indicating whether this reading was [FV Bias =] [eany

made with the detector (ce for low
dose rates) or the Geiger-M{iller tube
(eM for high dose rates); see Gamma
Dose-Rate Deter mination in the
Detective Operator Manual for
further discussion of the two dose-
rate meters.

Figure 62. Detective Status Tab.

® Detector Temperature — reported as ok Or ERR.
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e Battery Voltage — reported in volts.

e Battery Time Remaining — in minutes.
e Cooler Body Temperature — ox Or ERR.
® Cooler Drive Voltage — ok Or ERR.

e Cold-Tip Temperature — ox Or ERR.

e HV Bias—invaolts.

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

3.2.3.9. Presets

Figure 63 shows the Presets tab.
The presets can only be Set when dmplifier | Amplfier2 | AmpifiePRO | &DC |
the DeteCtlve IS nOt aCQUI Il ng data. High *olkage I Field Drata I About I Status Fresetz
(during acquisition the preset field

backgrounds are gray indicating that [200.00 Fieal Time

they are inactive). Y ou can use any T
or al of the presets at onetime. To o
disable a preset, enter avalue of zero. | ROl Peak
If you disable al of the presets, data

acquisition will continue until !

manually stopped. I~ Dverflow

NOTE The presets on thistab do

not affect the Detective when Figure 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
IS pressed.

ROl Integral

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 along counting time for the
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sample. If you set the ROl 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 asa
“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 dial og.

Enter the Real Time and Live Time presets in units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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 Over flow checkbox terminates acquisition when datain 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 Restor e,
Preamplifier Type, Input Polarity, and Optimize.

NOTE Besurethat 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. Thereisno cancel or undo for these dialogs.

Gain
Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting effective
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gain is shown at the top of the Gain Properties for: RANDT266 MCB 132 x|
SeCtion' The FWO COﬂth'S used_ together High “oltage I Abot I Status I Presetz I kDA Preset
cover the entire range of amplification amplfier | ampifier2 | Amplfier PRO | ADC | Stabilier
from 0.45 0 32. — Gain; 1.00 — Baseline Bestare — Optimize

.45 1.00 I.-“—‘-.uh:l j Start Auto |
Input Polarity _1_ P T Stop Auto_|
The Input Polarity radio buttons fie:| 05000 || [RoorFaedbact =] | [ Input Platy—
select the preamplifier input signal Cosrse: | ~ | ME O
polarity for the signal from the detector.
Normally, GEM (p-type) detectors have e £l Gl
apositive signal and GMX (n-type)
have a negative signal. Llose |

Figure 64. DSPEC Pro Amplifier Tab.

Basaline Restore

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

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

Preamplifier Type

Use the Preamplifier Type section to choose Transistor Reset or Resistive Feedback
preamplifier operation. Y our choice will depend on the preamplifier supplied with the
germanium detector being used.

“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 Typefor
this DSPEC Pro, the optimize button does not perform the pole zero.

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

the flattop width is changed. For optimization to take place, the DSPEC Pro must be processing
pulses. The detector should be connected in its final configuration before optimizing is started.

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

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

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

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

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

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

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 alow you to precisely control the tradeoff between resolution
and throughput. The value of the rise time parameter in the DSPEC Pro is roughly equivalent

SPatent 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.er:]tlonal anal Og SpeCtrOSCOpy High “foltage I About I Statusz I Fresetz I kDA Preset
amplifier. Thus, a DSPEC Pro value amplfier  Ampifier2 | ampifier PRO | ADC | Stabilier
of 12 uscorrespondsto 6 usin a

. . g . . Rize Time — Flattop
conventional amplifier. Starting with ( _ .

. | 2 Wwidth IIII.BIII -
the nominal value of 12.0, you should 1200 ] | t_ :I
increase values of the rise time for Tii0.00000
better resolution for expected lower ~Pole Zera

count rates, or when unusually high
count rates are anticipated, reduce the
rise time for higher throughput with
somewhat worse resol ution.

InSight : :
’7 Start | Stop | ﬂlﬁ
Cloge |

Use the up/down arrows to adjust the Figure65. DSPEC Pro Amplifier 2 Tab.

Rise Time within the range of 0.8 to

23.0 us. After al the controls have

been adjusted, return to the Amplifier tab and click on Start Auto. The most recent settings are
saved in the DSPEC Pro firmware even when the power is turned off.

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

I nsight section on the Amplifier 2 tab and click on Start. The InSight mode is discussed in more
detall in Section 3.3.section.

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

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 us). The Tilt adjustment varies the “flatness” of this section dlightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
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/resol ution tradeoffs. The optimize feature also automatically adjusts the
pole-zero setting.
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The dead time per pulseis (3 X Rise Time) + (2 x Flattop Width).

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

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

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

3.24.2. Amplifier PRO

Thistab (Fig. 66) contains the _
COT:]thlS for the LOW Frequency High ‘foltage I Abowt | Status | Presetz I kDA Preset
Rejector (LFR) filter,® Resolution Ampliier | Amplfier2  Amplfiert PRO | ADC | Stabilizer
Enhancer, and Enhanced Through-
put Mode. To enable a particular

Properties for: RANDT266 MCB 132 El

[ Low Frequency Fejecter

1 Resolution Enhancer

feature, mark the corresponding .

Ehables rezalution enhancemett
checkbox. Any or all of these features for the Gain Stablilzer
can be used at one time, however,
the LFR and enhanced throughput T~ Enhanced Throughput Mode —
mOdeS_mUSt be set UP befor_e the Praotection Time :I 12800 us
resol ution enhancer is configured, as

discussed below. Note that once an
MCB is“trained” for the Resolution _ Cose |
Enhancer (seethefollowing section),  Figure 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 — Thisfeature is discussed in detail in the DSPEC Pro hardware
manual. Y ou 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 timesin Enhanced
Throughput Mode, as discussed in the next paragraph.

Enhanced Throughput M ode — See the hardware manual for a discussion of thisfeature. The
valid Protection Time settings, in 25-nsincrements, are:
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® | FR mode off 1.1usto48.4 us
® | FR modeon 3.0 usto 145.2 us

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

“Training” the Resolution Enhancer

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

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

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

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

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

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

7. Returnto 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 leaveit on, if you wish, but you might notice some peak
broadening.)

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

3.24.3. ADC

Thistab (Fig. 67) contains the Gate, ZDT M ode, 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 allowsyouto select a Rt i GO P e FEAR x|
|OgiC ga“ ng function. With this function High olkage I About I Status I Presets | kDA Preset
Off, no gating is performed (that is, all Amplier | Amplfier2 | AmpifierPRO ADC | Stabilizer
funetion inCoingidence. agatinginput | o ComeienGen [
;grfal must be present ettith(i:JJ proger " IETT Mode = oo N
time for the conversion of the event; in [ =] UpperlevelDisc [16383

Anticoincidence, the gating input signal

must not be present for the conversion

of the detector signal. The gating signal Real Time Live Time

must occur prior to and extend 500 ns 633362 753,16 CountRate 12102

beyond peak detect (peak maximum).
Cloge |

ZDT Mode Figure67. DSPEC Pro ADC Tab.

Use this droplist to choose the ZDT

M ode 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 spectrato 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-L evel Discriminators

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

The Upper Level Discriminator setsthe 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 again Properties for: RANDT266 MCB 132 x|
stabilizer and a zero stabilizer. The

L ) High oltage I About I Statuz I Presets I kD& Preset I
Stabilizer tab (Fig. 68) shows the Ampifisr | Ampliierz | Ampifier PRO | ADC Stabilizer
current values for the stabilizers. s -

. . 1 iGain Stabilization Enabled—— || Zera Stabilization Enabled——
The value in each Adjustment
section shows how much adjustment CortrChan [0 ContrChacfo
is currently applied. The Initialize width: |1 width [1
buttons set the adjustment to O. If the S S |
value approaches 90% or above, the Adigstent————————— Adiustrent
amplifier gain should be adjusted so { Iifisize | +0%2 { Initilize | +02
the stabilizer can continue to function
— when the adjustment value reaches
100%, the stabilizer cannot make _ Dese |
further correctionsin that direction. Figure 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 isin an ROI, the limits of the ROI are used. If the marker isnot in
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an RO, 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 dlows you to turn the h_lgh Amplifier | Ampliier 2 | Amplfiert PRO | ADC | Stabilizer
voltage on or off; set and monitor the HighVokage | Apout | Staus | Pressts | MDA Preset
voltage; and choose the Shutdown
mode. The polarity is set in the DIM LR Tase| 0 vas
module. 0 Actual 0 “aols S hutdowe

“TTL |
The high voltage is overridden by the i o Detacor
detector bias remote shutdown signal FEMITIBALE Letecir
from the detector; high voltage cannot ‘ ‘
be enabled if the remote shutdown or off Overload
overload signals prevent it. Enter the
detector high voltage in the Tar get Close |
field, click On, and monitor the Figure 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 modeisused for all ORTEC
detectors except SMART-1 detectors. Use the SMART option for those detectors. Check with
the detector manufacturer for other detectors. The TTL modeis used for most non-ORTEC
detectors.

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

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

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

3.24.7. Status

Figure 71 shows the Status tab. There
are 21 values monitored at all times.

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

Propetties for: RANDT266 MCB 132 x|

dmplifier | Amplifier2 | Amplfier PRO | ADC | Stabilizer
High “altage Abaut | Statusz I Frezets I kDA Preset
R&ND T 266 MCE 132

Sample

Acquisition Stark Time Arccess

[15:0%:06 Monday, Septermber 22 2003 | Readwrite
Firrmwware Bevizion Serial Humber Acquizition Mode

| DSPR-0M | omz2a | PHA,

LCloze |

Figure 70. DSPEC Pro About Tab.

Properties for: RANDT266 MCB 132 |

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

Dretectar State Of Health |EFIF| - Power Failure Error

(=] DIM 24y State O Health [ERF
|| DIM 12V State Of Health [ERR

|| DIMA2vState Of Health [ERR

|>] DM -24v State Of Health  ERR

Ij of Temperature State OF Health |E RR

LCloze |

Figure71. DSPEC Pro Status Tab.

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

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

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

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

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

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

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

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

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

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

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

Security State of Health

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

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

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

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

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

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

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

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

Battery voltage
Thisis not used in the DSPEC Pro.

Battery % full
Thisis not used in the DSPEC Pro.

Battery timeremaining
Thisis not used in the DSPEC Pro.
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3.2.4.8. Presets

Figure 72 shows the Presets tab. MDA Properties for: RANDT266 MCE 132 " X|

presets are shown on a separate tab. amplier | Amplfier2 | AmpifierPRO | ADC | Stabilicer
High *altage I Abot I Status Frezets | kDA Preset

The presets can only be set on a i

Detector that is not acquiring data [ Real Time i

(during acquisition the preset field e esetin |

backgrounds are gray indicating that StatChan [0

they are inactive). You Can use any [ ROI Peak widh [T

or al of the presets at onetime. To T Ainegs

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

If you disable all of the presets, data [~ Overlow

acquisition will continue until

manually stopped. _ Close |

_ Figure72. DSPEC Pro Presets Tab.
When more than one preset is enabled

(set to anon-zero value), the first

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

The values of all presetsfor 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 aresolution of 20 milliseconds (ms) since the Detector clock
increments by 20 ms. Real time means elapsed time or clock time. Live time refers to the amount
of time that the Detector is available to accept another pulse (i.e., is not busy), and is equal to the
real time minus the dead time (the time the Detector is not available).

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

counting when any ROI channel reaches this value unless there are no ROIs marked in the
Detector, in which case that Detector continues counting until the count is manually stopped.
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Enter the ROI Integral preset value in counts. With this preset condition, the Detector stops
counting when the sum of all countsin all 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 isfrom 99% to 0.1% in 0.1% steps. Y ou
have complete control over the selected peak region. The region must be at least 7 channels wide
with 3 channels of background on each side of the peak. Asthe uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
lower than the preset value.

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

The net peak area and statistical uncertainty are calculated in the same manner asfor the
MAESTRO Peak | nfo command (see Section 3.7).

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

Coefficients A, B, and C can be 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 Ener gy from the droplists. The Nuclide list contains all the nuclidesin
the working library. The Ener gy list shows all the gamma-ray energies for the selected nuclide
in the library.

I the application supports efficiency Properties for: RANDT266 MCB 132 x|
calibration and the MCB is efficiency Amplfier | Amplfier 2 | Amplfier PRO | ADC | Stabilizer |
cali brated, the M DA isentered in the High altage I bt I Statuz I Presets MDA Preset
unltsselecteef?ln the apalpl It;:atleocr;(lf the MDA Preset | Hucl | Energy | AddHew |
unit is not efficiency calibrated (e.g., in

. Update_|
MAESTRO, which does not support prlaie
efficiency calibration), the MDA field . - Delete |
islabeled Correction, the efficiency resel cefficients
(Eff) is set to 1.0 and the preset Carseton| ch || 0000000
operates as before. If the Correction Nuckde: [T 10M < B |0.000000 Suggest |
factor is the actual MDA times the Energy: | | kev || [o.000000
efficiency (known from other sources),

. . cl

the MDA preset will function - |
normally. Figure 73. DSPEC Pro MDA Preset Tab.

3.2.5. DSPECjr 2.0

3.25.1. Amplifier

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

NOTE Besurethat 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. Thereisno cancel or undo for these dialogs.

Gain
Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting effective
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gain is shown at the top of the Gain Properties for: RANDT266 MCB 132 x|
section. The FWO COﬂth'S used_ together High “oltage I Abot I Status I Presetz I kDA Preset
cover the entire range of amplification amplfier | ampifier2 | Amplfier PRO | ADC | Stabilier
from 0.45 0 32. — Gain; 1.00 — Baseline Bestare — Optimize

.45 1.00 I.-“—‘-.uh:l j Start Auto |
Input Polarity A amplifier Tupe Stop Auto_|
The Input Polarity radio buttons select fie:| 05000 || [RoorFaedbact =] | [ Input Platy—
the preamplifier input signal polarity for Cosrse: | ~ | [E O
the signal from the detector. Normally,
GEM (p-type) detectors have a positive e £l Gl

signal and GMX (n-type) have a negative

signal. Cose_|

Figure74. DSPEC jr 2.0 Amplifier Tab.

Basaline Restore

The Baseline Restor e is used to return the baseline of the pulsesto the true zero between
incoming pulses. Thisimproves the resolution by removing low frequency noise from dc shifts
or mains power ac pickup. The baseline settings control the time constant of the circuit that
returns the baseline to zero. There are three fixed choices (Auto,* Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
DSPEC jr 2.0 even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

Preamplifier Type

Use the Preamplifier Type section to choose Transistor Reset or Resistive Feedback
preamplifier operation. Y our choice will depend on the preamplifier supplied with the
germanium detector being used.

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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Aswith 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 itsfinal 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 thistime and, if the DSPEC jr 2.0 isable to
start the operation, a series of short beeps sounds to indicate that optimization isin progress.
When optimizing is complete, the beeping stops.

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

DSPEC jr 2.0 is cycled through all the rise time values for the determination of the optimum tilt
values. Asall of the valuesfor 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.

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

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

3.25.2. Amplifier 2

Figure 75 shows the Amplifier 2 tab, Properties for: RANDT266 MCB 132 x|
which a(.)CeSSGS the a(_jvance_d DSPEC )7 High'altage |  about I Statuz I Presets I MDA Preset
2.0 shaping controls including the Ampliier  Amplfier2 | amplfier PRO | ADC | Stabilizer
InSight Virtual Oscilloscope mode (see

: Rize Time — Flattop
Section 3.3). ( o= | | wonfow ]
The many choices of Rise Time alow Ti0.00000
you to precisely control the tradeoff ~ Pole Zero

between resolution and throughput.
The value of the rise time parameter in
the DSPEC jr 2.0 isroughly equivalent
to twice the integration time set on a
conventional analog spectroscopy _ Cose |
amplifier. Thus, aDSPEC jr2.0value  Figyre 75, DSPEC jr 2.0 Amplifier 2 Tab.

InSight : :
’V Start | Stop | :"W
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of 12 correspondsto 6 in aconventional 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 resol ution.

Use the up/down arrows to adjust the Rise Time within the range of 0.8 to 23.0 us. 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

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

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

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

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

The dead time per pulseis (3 X Rise Time) + (2 x Flattop Width).
In the Pole Zer o section, the Start button performs a pole zero at the specified rise time and
other shaping values. Unlike the optimize feature, it performs a pole zero for only the onerise

time. The pole-zero Stop button aborts the pole zero, and is normally not used.

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

3.2.5.3. Amplifier PRO

Thistab (Fig. 76) containsthe LFR filter
control,® which is discussed in detail in
the hardware manual. To enable L ow
Frequency Rejector mode, mark the
checkbox. Unmark the checkbox to turn
off the LFR filter.

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
taken with the LFR filter on.

3.254. ADC

Thistab (Fig. 77) contains the Gate,
ZDT Mode, Conversion Gain, Lower
L evel 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
alogic gating function. With this
function Off, no gating is performed
(that is, al detector signals are
processed); with the functionin
Coincidence, agating input signal

Propetties for: RANDT266 MCE 132

High “foltage I About |
Ampliier | amplifier 2

™ L ow Frequency B ejecter

Status | Fresetz I b0, Preset
Amplifier PRO | ADC

x|

| Stabilizer

Figure76. DSPEC jr 2.0 ADC Tab.

Properties for: RANDTZ266 MCE 132 - El
High “foltage I About I Status I Fresetz | b0, Preset
Amplier | Amplfier2 | AmpifierPRO ADC | Stabilizer
Gate Corversion Gain |l j
[or <] —

Lawer Lewel Disc |50 j
0T Mode
IDﬂ: j Upper Level Disc I'IESEE j
Feal Time Live Time
|5333.82 |2?59_1 E Count Rate 12102
Cloge |

Figure77. DSPEC jr 2.0 ADC Tab.

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 thisdroplist 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
(LTCand ZDT), and CORR_ERR (ERR and ZDT). If one of the ZDT modes is selected, both
spectra are stored in the same spectrum (. sec) 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 spectrato 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-L evel Discriminators

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

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

cutoff by channel number for storage. Properties for: RANDT266 MCB 132 x|
High “foltage I About I Statusz I Fresetz I kDA Preset |

3.2.5.5. Stabilizer Ampliier | Amplfier 2| Amplifier PRO | ADEC Stabilizer
The DSPEC jr 2.0 has both a ga| n 1 Gain Stabilization Enabled—— [ Zero Stabilization Enabled——
stabilizer and a zero stabilizer. The Center Chan: [0 Center Chan: [0
Stabilizer tab (Fig. 78) showsthe Width: |1— \Width: |-|—
current values for the stabilizers.
The Val ue | N eaCh Adj ustment Suggest Region I Suggest Reqgion |

. . Aduztment————— Adjustrment
section shows how much adjustment { o ) { - )
is currently applied. The Initialize i I s
buttons set the adjustment to 0. If the

value approaches 90% or above, the Close |

amplifier gain should be adjusted so

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

To enable the stabilizer, enter the 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot 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 t_he high Amplifier | Ampliier 2 | Amplfiert PRO | ADC | Stabilizer
voltage on or off; set and monitor the HighVoltage | about | Status | Fresets | MDA Preset
voltage; and choose the Shutdown
mode. The polarity is set in the DIM Ty e e
module. 0if Actual 0 ol Shutdown

“TTL =l
The high voltage is overridden by the Sodfum lodide Detector [
detector bias remote shutdown signal P Ies LEeE
from the detector; high voltage cannot ‘ ‘
be enabled if the remote shutdown or Off Overload
overload signals prevent it. Enter the
detector high voltage in the Tar get Cose |
field, click On, and monitor the Figure 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 modeis used for all ORTEC
detectors except SMART-1 detectors. Use the SMART option for those detectors. Check with
the detector manufacturer for other detectors. The TTL 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.

65



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

To use a Sodium lodide Detector, mark the checkbox. This changes the gain and zero
stabilizers to operate in afaster mode.” For the DIM-296, the HV is controlled by the adjustment

in the Model 296 and not here.

3.25.7. About

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

3.2.5.8. Status

Figure 81 shows the Status tab. There
are 21 values monitored at all times.

Y ou can select any six of these to be
displayed simultaneously on the Status
tab. Y ou 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
al 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 x|
smplifier | Amplfier2 | amplfier PRO | ADC | Stabilizer
High “oltage About | Statusz I Fresetz I MDA Preset

R&MDTZE6 KMCE 132
Sample
Acquizition Start Time Aooezs
[15:0%:06 Monday, September 22, 2003 | Readwirite
Firrmware B evision Serial Humber Acquizition Mode
| DSJ20M | 0023 | PHA,

LCloze |

Figure80. DSPEC jr 2.0 About Tab.

Properties for: RANDT266 MCB 132 x|
amplifier | Amplfier2 | amplfier PRO | ADC | Stabilizer
High “altage I & bout Status I Presets I MDA Preset

Detectar State OF Healtk |EHH - Power Failure Errar

|| DIM+24v State Of Health |ERR
| =] DIM+12v State Of Health  [ERR
|| DIMA12vState Of Health [ERR
|¥|  DIM-24v State Of Health  ERR

Ij or Temperature State Of Health |E RR

LCloze |

Figure81. 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
ThisisOK if all the SOH are OK and ERR if any oneis ERR.

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

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

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

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

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

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

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

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

Security State of Health

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

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

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

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

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

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

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

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

Battery voltage
Thisisnot used in the DSPEC jr 2.0.

Battery % full
Thisisnot used in the DSPEC jr 2.0.

Battery timeremaining
Thisisnot 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). Y ou can use any or all of the presets at onetime. To
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disable a preset, enter avalue of zero. Properties for: RANDT266 MCB 132 x|
If you disable all of the presets, data ampliier | Amplfierz | AmplfierPRD | ADC | Stabilizer
acquisition will continue until Highaltage | &bout | Status Presets | MDA Preset
manual Iy StOpped I— A T — Uncertainty————
When more than one preset is enabled R faf |

pr 1S en I— Live Time
(set to anon-zero value), the first StatChar: [0
condition met during the acquisition | ROIPesk win [
causes the Detector to stop. This can I
be useful when you are analyzing | e Suggest Region |
samples of widely varying activity and [~ Overlow
do not know the general activity before
counting. For example, theLive Time ﬂl
preset can be set so that sufficient Figure 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 alarge amount of this or another nuclide, the
dead time could be high, resulting in along counting time for the sample. If you set the ROI
Peak preset in addition to the Live Time preset, the low-level sampleswill be counted to the
desired fixed live time while the very active samples will be counted for the ROI peak count. In
this circumstance, the ROl Peak preset can be viewed as a “safety valve.”

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

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

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

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

counting when the sum of all countsin all channelsfor this Detector marked with an ROI
reaches this value. This has no function if no ROIs are marked in the Detector.
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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 | nfo command (see Section 3.7).

Marking the Over flow checkbox terminates acquisition when datain 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 isimplemented in the hardware. The formulas
for the MDA are given in various textbooks and in the “Analysis Methods® chapter in the
GammaVision user manual and can be generally represented as follows:

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

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, 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, B B - .
. Arnplifier I Arnplifier 2 I Amplifier PRO I ADC | Stabilizer |

SUCh as GammaVISIOﬂ’ SUppOI?tS High *faltage I About I Statuz I Presets MDA Preset
MDA calculations, you can click on
the Sugg&ct button to enter (from an MDA Presst | Hucl | Energy | AddiMew I
internal table) the values for the MDA Update_|
type selected. The MDA type should Delet |
be chosen before the preset is selected MD4 Preset Coefficients
here. Carrection I— ot & IW

Muclide: Im B: IW Sugmest |
Select the Nuclide and Ener gy from Energy: Iﬁ ket C: IW
the droplists. The Nuclide list contains
all the nuclides in the working library. Ciose |

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

Figure83. 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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.6. digiBASE
3.2.6.1. Amplifier

Figure 84 showsthe Amplifier tab. This [QnietiLEIS iy WP
tab cqntai ns the controls for Gain and About | Status | Prasets
Shaping Time. Ampliier | Amplifer2 | ADC | Stabiizer | HighValtage
. . . Gain: 0.50 Shaping Time
Set the amplifier coarse gain by setting 0.40 190 “n?a - =]
the gain jJumper described in the AR 1| B g
hardware manual to 1, 3, or 9, then !
Fite: IW

adjust the Fine gain with the horizontal
dlider bar or the edit box, in the range
of 0.4to 1.2. Theresulting effective
gain is shown at the top of the Gain
section. The two controls used together
cover the entire range of amplification Cose |

from 0.4 to 10.8. Figure 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 pusto 2 usin steps of 0.25 ps.

3.2.6.2. Amplifier 2

Figure 85 shows the Amplifier 2 tab, Properties for: SINGLEY_LIZ MCB 129

which accesses the InSight Virtual About ] Status | Fressats ]
Oscilloscope mode (see Section 3.3). amplfir  Amplfier2 | aDC | Stabiizer | 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  Figure 85. digiBASE Amplifier 2 Tab.

to select M CB 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 iswell.

3.2.6.3. ADC

Thistab (Fig. 86) contains the Gate, Properties
L ower L evel Discriminator, and Abaut | Status ] Presets |
Upper Level Discriminator controls. smpliier | Amplier 2 ADC | Stablizer | HighVoltage |
In adQ|t|on, the current real time and Gate Comversion Gain -
live time are monitored at the bottom Enable =]

of the dIaIOg Lower Level Dizc |'IEI il

Upper Level Disc |1 023 il

The Gate control allows you to select
alogic gating function. With this
function Off, no gating is performed sl T Lien T
(that is, all detector signals are 0.0 0.0
processed).

Cloze

Figure 86. digiBASE ADC Tab.
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When the Gateis set to Enable, if the ENABLE INPUT islow (<0.8V), real time, live time, and
data acquisition are stopped. When the ENABLE INPUT isleft open or forced high (>2.0V),
real time, live time, and data acquisition are enabled.

If set to Coincidence, when the ENABLE INPUT islow, 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-kQ 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 alower-level cutoff by channel number for ADC conversions.

The Upper Level Discriminator setsthe level of the highest amplitude pulse that will be stored.
Thislevel establishes an upper-level cutoff by channel number for 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 (Fig. 87) showsthe Properties
current values for the stabilizers. The e | _— | S

value in each Adjustment section Amplifier | Amplfier2 | ADC Stabilizer | High Valtage
i?lﬁt?;gpg}?gg ?rdl!]gslt:]rllﬁr:l ilje T~ Gain Stabilization Enabled —— [T~ Zero Stabilization Enabled ——
buttons set the adjustment to 0. If the Center Chan: [0 Pt

value approaches 90% or above, the width: [1 width: |

ampl Iflergal n should _be adj usted SO Suggest Region | Suggest Region |

the stabilizer can continue to function adustment Adustment

— when the adjustment val ue reaches { Iitisize | +0% { Iitilize | +0%

100%, the stabilizer cannot make

further correctionsin that direction.

The Center Channel and Width fields Llose |
show the peak currently used for Figure87. 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 isin an ROI, the limits of the ROI are used. If the marker isnot in

an RO, the center channel is the marker channel and the width is 3 times the FWHM at this
energy. Now click on the 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 alows 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

Thistab (Fig. 89) displays hardware
and firmware information about the
currently selected DSPEC Plus as well
asthe data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password. Read/Write indicates that
the Detector is unlocked; Read Only
means it islocked.
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Properties
Aot ] Status ] Presetz ]
smplifier | Amplifier2 | ADC | Stabiizer  HighVoltage
T arget liI:I Yalks
0¥ Achual Y

Off

Cloze

Figure 88. digiBASE High Voltage Tab.

Properties
Amplifier | Amplfier2 | ADC | Stabiizer | HighVolkage |
About l Status ] Presets ]

MAIN_LAE MCE 130

Sample
Acquizition Start Time Arccess
10:53:35 Friday, December 08, 2002 Readfafrite
Firmware Bewizion Serial Mumber Acquisition Mode
DEAS-0M 2 PHA

Close

Figure 89. digiBASE About Tab.
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3.2.6.7. Status

Figure 90 shows the Statustab. The
Aux0 and Aux1 counters are reserved
for future use. The Enable Counter
functions when the Gate function on
the ADC tab is set to Event and the
digiBASE is actively acquiring datain
a spectrum. Under these conditions,
the Enable Counter accruesthe
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/
Clear.

3.2.6.8. Presets

Properties

amplifier | Amplifier2 | ADC

| Stabiizer | Highvokage |
About Status '

Fresetz ]

Enable Counter [0
Aux0 Counter |0

Auxl Counter |0

Cloze

Figure90. digiBASE Status Tab.

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).
Y ou can use either or both presets at one time. To disable a preset, enter avalue of zero. If you
disable both presets, data acquisition will continue until manually stopped.

When more than one preset is enabled
(set to anon-zero value), the first
condition met during the acquisition
causes the Detector to stop. Thiscan
be useful when you are analyzing
samples of widely varying activity and
do not know the general activity before
counting.

The values of all presetsfor 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.

Properties

Amplifier | Amplifier2 | ADC

High “¥oltage ]
About ] i

Presetz

| Stabilzer |

Status

500.00 Real Time

500.00 Live Time

Close

Figure9l. digiBASE: The Presets Tab.
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Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the Detector clock
increments by 20 ms. Real time means elapsed time or clock time. Live time refers to the amount
of time that the Detector is available to accept another pulse (i.e., is not busy), and is equal to the
real time minus the dead time (the time the Detector is not available).

3.2.7. DSP-Scint
3.2.7.1. Amplifier

Figure 92 shows the Amplifier teb

which contains the Gain control. =
Arnplifier l.i‘-.DI: ] Stal:uilizer] High "«.J'Dltage] About ] F'resets]

Set the amp| ifier coarse ga| n by Gain: 5.00 Pale Zern
selecting from the Coar se droplist (5% G 2o 0 —
to 910x), then adjust the Fine gain PSSR Input Polarity
with the horizontal slider bar or the Fine: | 0.4333 Bl s
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.

Figure 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(Tl) 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. Thisinitial 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 itsinitial 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 Zer o field. Compute the value to be entered from the following equation:
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Pole Zero = 42.53 1 - 158.44

where t 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 usto 100 us according to the relationship:

t = 0.02351 * Pole Zero + 3.725

Example: For atypical 50-us decay time constant, you will enter the number 1968.
To make afine adjustment of the Pole Zer o setting:

1. Use aradioactive source that produces awell-defined peak near the upper limits of the
energy spectrum. At low counting rates, note the symmetry of the peak.

2. Move the source closer to the detector to achieve much higher counting rates. If the peak
mai ntains the symmetry observed at low counting rates no further adjustment of the Pole
Zeroisneeded. If high counting rates generate atail on the high energy side of the peak,
dlightly decrease the pole-zero value until the tail disappears. If high counting rates generate
atail on the low-energy side of the peak, slightly increase the pole-zero value until the tail

disappears.

3. Makeafinal adjustment to balance the symmetry of the peak as closely as possible to the
symmetry observed at low counting rates. Thiswill result in the optimum pole-zero
adjustment.

3.2.7.2. ADC Properties
Thistab (F|g 93) contains the Gate, Amplifier  ADC ] Stal:uilizer] High "«.J'Dltage] About ] F'resets]
Conversion Gain, and L ower e . .

. . Corverzion Gain  |EIEE] :I
Level and Upper Level Discriminator Off =]
controls. In addition, the current real LeverloelDie || =
time, live time, and count rate are Upper Level Disc 2047 —
monitored at the bottom of the dialog.
The Gate control alows you to select o L
alogic gating function. With this 272 0 %2 00 Court Rate [0
function Off, no gating is performed
(that is, all detector signals are _ Cose |
processed). In Coincidence mode, a Figure 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 is4 ps.

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 alower-level cutoff, by channel number, for ADC conversions. Set thislevel
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 setsthe level of
the highest amplitude pulse that will be stored. Thislevel establishes an upper-level cutoff, by
channel number, for storage.

3.2.7.3. Stabilizer

The Sizbilizer tah (Fig. 94) shows the

current value for the gain stabilizer. - stabizer |
Thevaluein the Adj ustment section .-“-‘-.mpllfler] aDC High "-.J'Dltage] About ] Presets]

shows how much adjustment is currently ™ {Gain Stabilization Enabled
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 correctionsin that direction. The
Center Channel and Width fields show Clase
the peak currently used for stabilization. o= |

Suggest Reqgion |

Adjustment

Initialize | -100%

Figure 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 isturned 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 alows you to turn the high
voltage on or off. Enter the detector
high voltage in the Tar get field, click
On, and monitor the voltage in the
Actual field. Click the Off button to
turn off the high voltage.

3.2.7.5. About

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

Properties

L) Target 0 Walts

0 “aols

0ff Actual:

Off

Amplifier | ADC | Stabilizer HighVialtage | bout | Presets |

3

LClogze

Figure 95. DSP-Scint High Voltage Tab.

Properties

amplfier | ADC | Stabilizer | High Voktage  About | Presets |

X

MCE 512
Sample
I
Acquizition Start Time Arccess
Inkricwm ReadAsfrite
Firmware Rewvision Serial Mumber Acquisition Mode
d5Cl-001 00402595 PHA

LCloze

Figure 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
areinactive).

Enter either the Real Timeor Live
Time preset in units of seconds and
fractions of asecond. Thisvalueis
stored internally with aresolution

of 20 milliseconds (ms) since the
Detector clock increments by 20 ms.
Real time means el apsed time or clock
time. Live time refers to the amount of

Amplfier | ADC | Stabilzer | HighVoktage | About  Presets |

Real Time
Live Time

Close

Figure 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 avalue 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.
Thistab 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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Amplifier I.-'l'-.DE I Stabilizer | High "Jn:nltagel Aot I F"resetsl

Gain: 0.94

Fire: | 0.9364

Close |

Figure 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

gainto the desired level.

3.2.8.2. ADC

Thistab (Fig. 99) contains the L ower

L evel and Upper Level Discriminator
controls. In addition, the current real
time, live time, and count rate are
monitored at the bottom of the dial og.
The Lower Level Discriminator sets
the level of the lowest amplitude

pulse that will be stored. Thislevel
establishes alower-level cutoff, by
channel number, for ADC conversions.
The Upper Level Discriminator setsthe
level of the highest amplitude pulse that
will be stored. Thislevel establishes an
upper-level cutoff, by channel number,
for 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 correctionsin that direction.
The Center Channel and Width
fields show the peak currently used
for stabilization.

Propetties x|

Corverzion G ain I j
Lawer Level Disc |12 j
pper Level Disc I'IEI12 j

Real Time Live Time

3236 .92 Count Rate 199
Cloze |

Figure 99. microBASE ADC Tab.

Properties : x|
.-’-'-.mplifierl ADC  Stabilizer | High "-.fcultagel Abot I Presetsl

¥ Gain Stabilization Enabled——
Center Chan:  |F3E

afidth: IEE

Suggest Reqgion |

".ﬁ.diustment

|nitialize | 0%

Cloze |

Figure 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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thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in

an RO, the center channel is the marker channel and the width is 3 times the FWHM at this
energy. Now click on the Gain Stabilization Enabled checkbox to turn the stabilizer on. The
stabilizer will stay enabled, even if the power isturned 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 alows 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 Tar get
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

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

3.2.8.6. Presets

Figure 103 shows the Presetstab. 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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Properties

amplfier | ADC | Stabillzer HighVoltage | bout | Presets |

Targetl 1200 ‘ols

aif Actual: 1193 “olts

On

Cloze |

Figure 101. microBASE High Voltage Tab.

Properties

BamBAM MCE 513

S ample

I

Acquigition Stark Time Aooeszs

[14:22:22 Tuesday, October 29, 2002 | Readfwrite
Firrware Revizion Serial Murnber Acquizition kMode

| mBAS-025 | 020119 | PHA

Cloze |

Figure 102. microBASE About Tab.
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Enter either the Real Timeor Live
Time preset in units of seconds and
fractions of asecond. Thisvalueis
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., isnot busy), and is
egual to the real time minus the dead
time (the time the Detector is not
available).

To disable a preset, enter a value of

Properties

|| Feal Time
|1 00.00 Live Time

Cloze |

Figure 103. microBASE Presets Tab.

zero. If both presets are disabled, data acquisition will continue until manually stopped. The
values of all presetsfor 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.
Thistab contains the controls for Gain,
Baseline Restor e, 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 changesyou make on
most property tabs take place
immediately. Thereis no cancel
or undo for these dialogs.

Gain
Set the amplifier coarse gain by

About ] Status ] Fresets ] MDA Preszet ]
Amplfier | Ampifir2 | ADC | Stabiizer | HighVokage |
Gain: 1.00 Bazeline Restare Optimize
045 1.00 |.-'1'-.ut|:| ﬂ Start Auto |
0 000000000 1 StD .":".uh:l
S Preamplifier Type #
Fine: |~ 0.5000 |F|esi$t-:|r Feedhaclﬂ Input Polarity
Coarze: |5 2 - g
MNeeds Auto Opti

Close

Figure 104. DSPEC jr Amplifier Tab.

selecting from the Coar se droplist, then adjust the Fine gain with the horizontal slider bar or the
edit box, in the range of 0.45 to 1.00. The resulting 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 Restor e is used to return the baseline of the pulses to the true zero between
Incoming pulses. Thisimproves the resolution by removing low frequency noise such as dc
shifts or mains power ac pickup. The baseline settings control the time constant of the circuit
that returns the baseline to zero. There are three fixed choices (Auto,” Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
DSPEC jr even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

Y ou can view the time when the baseline restorer is active on the InSight display asa M ark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

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

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

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 Typefor
this DSPEC jr, the Start Auto button does not perform the pole zero.

Aswith any system, the DSPEC jr should be optimized any time the detector is replaced or if the
flattop width is 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 thistime and, if the DSPEC jr is able to start

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

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

Y ou should repeat the optimization if the flattop width is changed.

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

Figure 105 shows the Amplifier 2tah,

which accesses the advanced DSPEC jr — o o T |
shaping controls including the InSight e e Autesel
Virtual Oscilloscope mode, whichis - i EoE [ [TRRe- |
discussed in Section 3.3.

Rize Time Flattop

[izoo =4 | | widh[020 =
The many choices of Rise Time allow Tit[0.00000 =
you to precisely control the tradeoff B
between resolution and throughput. | |
g p |ﬂ5|g|"lt Start StDD

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 jr Close

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.

Stat | Stop [2z00 :|

Figure 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. Thisis 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 controlsin this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

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

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

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

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

When you are satisfied with the settings, Close the Properties dialog and prepare to acquire data.
Once data acquisition is underway, the advanced user might wish to select M CB 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 iswell.
Section 3.3 provides detailed instructions on using the InSight mode.,
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3.293. ADC

Thistab (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 alogic gating function. With this function Off, no gating
isperformed (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

The Conver sion Gain sets the mai-

mum channel number in the spectrum. = s o T |
If set to 16384, the energy scale will o8 sl e o Braesel

be divided into 16384 cggnnels The Amplifier ] Amplifier 2 AanC l Stabilizer ] High *oltage ]
conversion gain is entered in powers EDTFE = Conversion Gain |[[EEEE :l
of 2 (e.g., 8192, 4096, 2048) The Loweer Lewvel Disc |50 :I
up/down arrow buttons step through Upper LevelDise 16383 =
the valid settings for the DSPEC jr. i =2 =
Upper- and Lower-L evel Real Time Live Time

Discriminators 14978.12 14976.62 Count Rate |0

In the DSPEC jr, the lower- and upper- ot
level discriminators are under computer

control. The Lower Level Discriminator F19ure 106. DSPEC jr ADC Tab.

sets the level of the lowest amplitude

pulse that will be stored. Thislevel establishes alower-level cutoff by channel number for ADC
conversions.

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

The DSPECr hes both again

stabilizer and a zero stabilizer. These

. l . - . About ] Status ] Presets ] MDA Preset ]
Zrn?:lcgsgureﬁpelc?' d;ta” Slge%ale;tcl)osns d$-4m Amplfier | Amplifier2 | ADC Stabilizer ] High Voltage |
D, Ively. Iu
| odide Detector (page 89) on the High [ iGain Stabilization Enabled [ Zern Stabilization Enabled
Voltage tab. Center Chan: |11 Center Chan: [0
Width: |1 Width: [1

The Stabilizer tab (Fig. 107) shows

e 5 t Reqi 5 t Reqi
the current values for the stabilizers. e | i |
. . . Adjustment Adjuztment

The value in each Adjustment section R <
Initialize +0% |nitialize +0%

shows how much adjustment is cur-
rently applied. The I nitialize buttons
set the adjustment to O. If the value Clase
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 correctionsin that direction.
The Center Channel and Width fields show the peak currently used for stabilization.

Figure 107. DSPEC jr 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in

an RO, the center channel is the marker channel and the width is 3 times the FWHM at this
energy. Now click on the 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 Tar get 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 modeis used for all ORTEC
detectors except SMART-1 detectors; use the SMART option for those detectors. Check with
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the detector manufacturer for other

detectors. The TTL modeis used for

Aot ] Status ] Presetz ] kDA Preset ]
most non-ORTEC detectors. dmplfier | Amplfier2 | ADC | Stabilzer  HighVoltage
The high voltagein the DSPEC jr is Lon Target 0 Valts
supplied by the SMART-1 module or off Actual 0 Walts 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 off Overload

determined by the DIM or SMART-1
module. Close

Figure 108. DSPEC jr High Voltage Tab.

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

3.2.9.6. About

Thistab (Fig. 109) displays hardware

and firmware information about the e L e B
. raplifier raphifier tabilizer gk Valkage
ngJ::]eggZIZe;IA\eCC:]lej?Sl[z EF:]Eéé; ﬁ_\INITe]Iel About l Status ] Presets ] MDA Preset ]
WiLMAZ MCE 123
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 Access

means |t iS IOCked 18:31:14 Friday, July 12, 2002 Fread s rite
Firmware Rewvision Sernial Mumber Acquisition Mode

3.2.9.7. Status D3JR-005 P2 PHA

Figure 110 shows the Status tab. Close

Twenty-one parameters are monitored Figure 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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within the st limits during the

spectrum acquisition. If the parameter
varied from the nominal value by Amplifier | Amplfier2 | ADC | Stabiieer | HighVokage |
more than the allowed limit, the ERR — e

is set until cleared by the program. M Detector Stats O Healthils
The numeric values are displayed in | x| DIM +24v State Of Health 0K
the units reported by the DSPEC jr. (<] DM +12v State Of Health 0K

Security, Detector temperature,

. | *|  DIM-12 State Df Health 0K
and Live detector temperature are

available only for SMART-1 detectors. | DIM-24v State Of Health 0K
For non-SMART-1 detectors, they | = or Temperature State Of Healh 0K
respond with N/A.
LClogze
The parameters are:

Figure 110. DSPEC jr Status Tab.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Battery voltage
Thisisnot used in the DSPEC |r.

Battery % full
Thisisnot used in the DSPEC |r.

Battery timeremaining
Thisisnot used in the DSPEC jr.

3.2.9.8. Presets

Figure 111 shows the Presets tab.

MDA presets are shown on a separate

tab. Amplfier | Amplier2 | ADC | Stabiizer | HighVoltage |
Ahbout ] Status Fresets l DA Preset

The presets can only be set on an e nceticinl

MCB that is not acquiring data Presetin %

(during acquisition the preset field e e L

backgrounds are gray indicating that [ (= o

they are inactive). Y ou can use any L

or al of the presets at onetime. To RO ntecral Suggest Region |

disable a preset, enter avalue of zero. [ Overflow

If you disable al of the presets, data

acquisition will continue until Clase

manually stopped. Figure 111. DSPEC jr Presets Tab.

When more than one preset is enabled

(set to anon-zero value), the first condition met during the acquisition causes the MCB to stop.
This can be useful when you are analyzing samples of widely varying activity and do not know
the general activity before counting. For example, the Live Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the
least activity. But if the sample contains alarge amount of this or another nuclide, the dead time
could be high, resulting in along counting time for the sample. If you set the ROI Peak preset in
addition to the Live Time preset, the low-level sampleswill be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a“safety valve.”
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
thisvalue. 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 isfrom 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 | nfo command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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 isimplemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual, and can be generally represented as follows:

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

MDA =

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

CodfficientsA, B, and C can be

entered as numbers. If the applica- T T e P
. . mplifier mphher tabihzer 1gh Yoltage
tion, such as QammaV|SI on, supports T e MDA Praset
MDA calculations, you can click on

the Suggest button to enter (from an HDe Bresotiliuel ERETey _ Addtew |
internal table) the values for the MDA |
type selected. The MDA type should |
be chosen before the preset is selected MDA Preset Coefficients
here. Carechion o, A (0.000000

Muclide: | | B: [0.000000 |
Select the Nuclide and Energy from Energy: [ v keV C: [0.000000
the droplists. The Nuclide list contains
all the nuclidesin the working library. Clase

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

Figure 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 isthe 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
ThISt_ab contains the C0ntr0|'5'f0r Galn’ Figld Data | Abot I Statuz I Prezets I kDA Preset I Muclide Report I
Baseline Restor e, Preamplifier Type, Ampliier | Amplfier2 | 4DC | Stabileer | Highalage

I npUt POIa“ty’ and Optlml zation. Be — Gain: 1.87 — Baszeline Restare — O ptimize

sure that all of the controls on the tabs 0.45 100 5 =] Start Auto_|

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

Stop Awuto I

— Preamplifier Type

IFiesistl:ur Feedl:ual:lej — Input Palarity——
[+ &)

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

for thisdialog.
Cloze |

Figure 113. digiDART Amplifier Tab.

Gain
Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting effective
gainis 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 Restor e is used to return the baseline of the pulses to the true zero between
incoming pulses. Thisimproves the resolution by removing low frequency noise such as dc
shifts or mains power ac pickup. The baseline settings control the time constant of the circuit
that returns the baseline to zero. There are three fixed choices (Auto,” Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (auto, fast, or slow) are saved in the
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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).

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

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

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

Optimize

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

Aswith any system, the digiDART should be optimized any time the detector 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 thistime and, if the digiDART is able to start
the operation, a series of short beeps sounds to indicate that optimization isin progress. When
optimizing is complete, the beeping stops.

During optimization, pole zeroes are performed for several rise-time values and the digiDART is
cycled through 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.

Y ou 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 pul se 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
ta_b’_ WhICh accesses the adva_nced . Field Crata I About | Status I Presets I b D, Preset I Muclide B eport I
digiDART shaping controls including amplfier  Amplfier2 | aDC | Stabiizer | HighVokage

the InSight Virtual Oscilloscope mode,

. . . . . Rize Time — Flattop
which is discussed in Section 3.3. ( Wﬁ widn[om =]
The many choices of Rise Time allow it [-0.03308 =]

you to precisely control the tradeoff - Pole Zem
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 _ Cose |
is roughly equivalent to twice the Figure 114. digiDART Amplifier 2 Tab.

Integration time set on a conventional

anal og spectroscopy amplifier. Thus, a

digiDART value of 12 us corresponds to 6 pusin 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 resol ution.

InSight ; ;
( Start | Stop | EE

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

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

Note that the Amplifier 2 tab graphically presents a modeled shape. Thisis not a sampled
waveform of the actual pulse shape, only a model based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controlsin this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.
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The Rise Time vaueisfor both the rise and fall times; thus, changing the rise time has the
effect of spreading or narrowing the quasi-trapezoid symmetrically.

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

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

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

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

Once data acquisition is underway, the advanced user might wish to select M CB 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 iswell.
Section 3.3 provides detailed instructions on using the InSight mode.,

3.2.10.3. ADC
Thistab (Fig. 115) contains the Gate, Properties
C.onv.er.sion Gajn’ L ower Level Field Data I Abot I Statuz | Preszets | kD Preset I Muclide B eport I
Discriminator, and Upper L evel smplfier | Amplifier2  ADC | Stabiizer | HighVolage
Discriminator controls. In addition, the Gate Corversion Gain [T =
current real time, live time, and count [ =l _
rate are monitored at the bottom of the Lover Lovel Disc [%0 =
dlalog pper Lewvel Dizc I‘IE:383 j
Gate _ -

Real Time Live Time
The Gate control allows you to select a 20432 [295.40 Count Rate 901
logic gating function. With this function
Off, no gating is performed (that is, all _ oo |

detector signals are processed); withthe  Figure 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 L ower-L evel Discriminators

In the digiDART, the lower- and upper-level discriminators are under computer control. The

L ower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored. This
level establishes alower-level cutoff, by channel number, for ADC conversions. Setting that
level above random noise increases useful throughput because the MCB is not unproductively
occupied processing noise pulses.

The Upper Level Discriminator setsthe level of the highest amplitude pulse that will be stored.
Thislevel establishes an upper-level cutoff, by channel number, for ADC conversions.
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 Val ues fOI’ the Stablllzer_s' The Field Drata I About I Statuz I Prezets | kDA Preset | Muclide Report I
value in each Adjustment section Amplfier | Amplfier2 | ADC Stabilizer High oltage
ShO\INsdh?l_Vﬁ IT:UC? aIdJ UStbmgnt |SSCeltthrhent|y 1 Gain Stabilization Enabled—— [ Zera Stabilization Enabled——
applied. The Initialize buttons e A Canter Chan [5
adjustment to 0. If the value approaches o _an' | o _a”' |

90% or above, the amplifier gain should widh: i widih [

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

to function — when the adjustment value Adjustment——————— Adjustmert

reaches 100%, the stabilizer cannot make ’VInitiaIizel 0% ’VInitiaIizel 0%

further correctionsin that direction. The

Center Channdl and Width fields show
the peak currently used for stabilization. Close |

Figure 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot 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.

3.2.10.5. High Voltage

Figure 117 showsthe High Voltege R E N = |
tab’ which allows you to turn the hlgh Field Data I Sbaut I Status I Freszets I MO, Preset | Muclide Report |
voltage on or off, set and monitor the Amplier | Amplfier2 | ADC | Stabiizer  HighVohage

voltage, and choose the ShutDown
mode.

Targetl -3800 | Yalts

0 Actual: -3520 Walkz Shutdamr
ﬁ ORTEC =]

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 Tar get
field, click On, and monitor the voltage _ Do |

in the Actual field. Click the Off Figure 117. digiDART High Voltage Tab.
button to turn off the high voltage.

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

The high voltage in the 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

Thistab (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 aways in Field Mode when disconnected
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from the PC. The spectrum can then be
viewed as the “active” spectrum in the

dlgIDA RT. The active Spectrum isthe SpeCtI"LIm Field Data | About I Statusz I Prezets I MDA Preszet I MNuclide R eport

where the new data are collected. The
current active spectrumislost.

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

a phanumeric value stored with the
spectrum. The stored spectra cannot be
viewed or stored in the PC until they are
moved to the active spectrum position.

Properties E

smplfier | Amplfier2 | ADC | Stabileer | High Voltage

tove Spectra

-
Move |

123657

Cloze |

Figure 118. ThedigiDART Field M ode 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

Thistab (Fig. 119) displays hardware
and firmware information about the
currently selected digiDART aswell
asthe 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 |

dmplfier | #mplfier2 | ADC | Stabiizer | HighVoltags
Field Data  About | Statusl F'resetsl [ [ F'resetl Muclide Repart
digDART s/n 241

Sample
|I:alil:|rati|:|n source 1714

Acquizition Start Time
[11:17:51 Tuesday, January 09, 2001 |

Aooesz
Read adfite

Firrmweare Revizion Sernial Murnber Acquigition Mode

| DDAR-00Z [ PZ3 [ PHA,

Cloge |

Figure 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 smplier | Amplfier2 | ADC | Stabiizer | High'Valtage
at all times. Use the dr0p|IStS to select Field D1ata I Ahout  Status | Presets I pOA Preset I Muclide Report
any six parametersto be displayed

simul taneOUS|y on the Status tab Detector State Of Health - |EHH - Security Werification Errar
(normally these would be the six that [DIM +26/ State Of Healh =] 1BK
are most important to you). The items [DIM +12v State Of Health | |OK
you select can be changed at any time. [DIM 12/ State OF Healh  »| |DK

[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 |
ERR. If the state is OK, the parameter  Figure 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.

IDetectDr Temperature State Of j |EFiFi

The parameters are:

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

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

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

DIM -12V State of Health

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

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

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

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

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

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

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

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

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

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

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

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

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

Battery voltage
Thisisthe present voltage of the internal battery.

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

Battery timeremaining
Thisis 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
presets are shown on a separate tab. tmpliier | Amplifier2 | ADC | Stabiizer | HighValtags
Field Data I Ahout I Statuz  Presets | MDA Preset I Muchde Repart

The presets can only be set on an i
MCB that is not acquiring data | peallline Y
(during acquisition the preset field [ °
backgrounds are gray indicating that Start Char: [0
they areinactive). Y ou can use any [ ROl Feets widh T
or all of the presetsat onetime. To [ ROlintegea

. ntegra
disable a preset, enter avalue of zero. I Suggest Fegion |

If you disable @l of the presets, data
acquisition will continue until manually
stopped.

d

Cloze

Figure 121. digiDART Presets Tab.
When more than one preset is enabled
(set to anon-zero value), the first condition met during the acquisition causes the MCB to stop.
This can be useful when you are analyzing samples of widely varying activity and do not know
the general activity before counting. For example, the Live Time preset can be set so that
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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 alarge amount of this or another nuclide, the dead time
could be high, resulting in along counting time for the sample. If you set the ROl 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 presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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 isfrom 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.

Usethe Start Channel and Width fields to enter the channel limits directly, or click on Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limitsin the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak | nfo command, which
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Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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 isimplemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

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

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, 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
entered as numbers. If the application, amplifier | Ampliier 2 | &DC | Stabileer | HighVohage
such as GammaV|5|0n’ SUppOftS Field Data | Abaut | Statuz I Prezets I kDA Preset I Muclide Repart
MDA calculat ons, you can click on MD4 Pre=set Huclide | Energs Add Hew |
the Suggest button to enter (from an 120.0000 Ce—109 8303 | = |
internal table) the values for the MDA 130.0000 Cozgl L1173, 24 poale
type selected. The MDA type should __ Deletz |
be chosen before the preset is selected W2 el Coslluierls
here. Crrertinn I'IEI:I.EII:I:IEI ri L% I:l.[l[l[l[lﬂ[l

Mucide; IED-EEI TI E: III.EIEIEIEIEIEI Slgeest |
the droplists. The Nuclide list contains
all the nuclidesin the working library. _ bese |

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

3.2.10.11. Nuclide Report

Figure 123 shows the Nuclide Report Properties
tab. The Nuclide Report displays the amplier | Amplfier2 | #DC | Stabiizer | Highvokage |
aCUV'ty of up to 9 user-selected peaks Field Data I About I Status I Presets I MDA Preset  Muclide Report
fr)_]relcls lgzﬁézplggblosﬂﬁ gﬁggLrjn(c:ea(r)]nvtlk?év Huclide :3 ROI EE: ROT | Factor Add Mew |
digiDART display. The peak area __Updste |
calculationsin the hardware use the <] 2| Dekte |
same methods as the MAESTRO Peak Ly gl

Info calculation (see Section 3.7), so Nuclide: [Eu154 ] Mucide:[E 154 Factor. [1.0000E +000
the Nuclide Report display is the same creey 571 5 Low ROK[643 “”“3|

as the Peak I nfo display on the selected o I High ROI: 663

peak in the spectra stored in the PC.

The calculated value is computed by

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

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

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 thelist. The
units need only be entered once, since they are the same for al nuclidesin the table.

Library Add

To usethelibrary to aid in the definition, select the nuclide from the library nuclide drop down
list. Now select the gamma-ray energy from the Energy drop down list. This defines what
gammaray to use. Now Press the Select from Lib button in the Report section. Thiswill update
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al 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 thelist (use the scroll barsif

needed). Thiswill show the current settings for this nuclide. Make any changes needed. Any or
al of the entries can be changed. When finished with the changes, click on Update.

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

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

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, about | Presets | TS |
Baseline Restor e, Preamplifier Type, amplfier | Amplifier2 | ADC | Stabiizer | HighVolage
! nput Polar ity, and optimization. Be — Gain: 10.00 — Baseline Restare — Optimize
sure that all of the controlg on the tabs 033 100 | =] Start Auto |
have been set before clicking the Start | v v = Stop Auto |
Auto (optimize) button. Fine: [ 05000 [V =B LB

’ : IHesistnr Feedbachj — Input Palarity——

Coarze: Im 'I BIoEE el

NOTE The changesyou make on this
tab take place immediately.
Thereisno cancel or undo Nesds Auto P2
for thisdialog.

Close |

Gain Figure 124. DSPEC Plus Amplifier Tab.
Set the amplifier coarse gain by selecting
from the Coar se droplist, then adjust the Fine gain with the horizontal slider bar or the 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 Restor e is used to return the baseline of the pulses to the true zero between
Incoming pulses. Thisimproves the resolution by removing low frequency noise such as dc
shifts or mains power ac pickup. The baseline settings control the time constant of the circuit
that returns the baseline to zero. There are three fixed choices (Auto,” Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (Auto, Fast, or Slow) are saved in the
DSPEC Plus even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).

Y ou can view the time when the baseline restorer is active on the InSight display asa M ark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

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

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

Optimize

The DSPEC Plusis equipped with both automatic pole-zero logic® and automatic flattop logic.
The Start Auto optimization button uses these features to automatically choose the best pole
zero and flattop tilt settings. Note that if you selected Transistor Reset as the Preamplifier
Typefor 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 initsfinal 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 thistime and, if the DSPEC Plusis able to start
the operation, a series of short beeps sounds to indicate that optimization isin progress. When
optimizing is complete, the beeping stops.

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

Y ou 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 pul se 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, Properties x|
which accesses the advanced DSPEC ol | Ep— | e |
Plus shaping controls including the amplfier  Amplfier2 | aDC | Stabiizer | HighValtage
InSight Virtual Oscilloscope mode (see R  Flattop
Section 3.3). o) || v T
The many choices of Rise Time alow ~ Cusp Ti[o.00781 =
you to precisely control the tradeoff [060 = | -Poezew
between resolution and throughput. ~nSight Start | Stop |
Section 3.8 discusses this tradeoff and .

Start | St | IE'I aa =
contains a guide to choosing rise time - =

according to count rate. The value of
the rise time parameter in the DSPEC Clase |

Plusisroughly equivalenttotwicethe  Figure 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. Thisis 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 controlsin 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 dightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set thetilt value automatically. This automatic value is normally the
best for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/resol ution tradeoffs. The optimize feature also automatically adjusts the
pole-zero setting.

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

When you are satisfied with the settings, Close the Properties dialog and prepare to acquire data.
Once data acquisition is underway, the advanced user might wish to select M CB 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 iswell.
Section 3.3 provides detailed instructions on using the InSight mode.,
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3.211.3. ADC
Thistab (Fig. 126) contains the Gate, Properties X
ZDT M QdeZ C'onver sion Gain, L ower Aot | Prassts | MDA Preset |
L evel Discriminator, and Upper L evel smplfier | Amplifer2  ADC | Stabiizer | HighVoltage
Discriminator controls. In addition, the Gate Corversion Gain [T =
current real time, live time, and count |0 =] _ ;
rate are monitored at the bottom of the 20T Mods Lover Level Disc: [110 =
dlalog IEDHH_EHH j Upper Level Dizc I'II3383 j
Gate _ o

Real Time Live Time
The Gate control allows you to select a 10.00 f0.00 Count Fate |0
logic gating function. With this function
Off, no gating is performed (that is, all _ Cose |

detector signals are processed); withthe  Figure 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
(LTCand ZDT), and CORR_ERR (ERR and ZDT). If one of the ZDT modes s selected, both
spectra are stored in the same spectrum (. sec) 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 spectrato 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-L evel Discriminators

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

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

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) showsthe
current values for the stabilizers. The About | Presets | MD# Preset |
value in each Adjustment section amplier | Amplfier2 | ADC Stabiizer | HighVoltage
shows how much adjustment is currently T~ iisin Stabilzation Enabled—— (W Zero Stabilization Enabled—
applied. The I nitialize buttons set the Center Chare [200 Center Chare [100
adjustment to O. If the value approaches _ _

90% or above, the amplifier gain should Wt 100 s

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 { Initislize | +0% { Initialize: | +0%

further correctionsin that direction. The

Center Channel and Width fields show

the peak currently used for stabilization. _ G|

Figure 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 isin an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel is the marker channel and the width is 3 times the FVHM 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 isturned 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 V oltage 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 Tar get 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

Thistab (Fig. 129) displays hardware
and firmware information about the
currently selected DSPEC Plus as well
asthe data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the MCB
is currently locked with a password.
Read/Writeindicates that the MCB is
unlocked; Read Only meansitis
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 EI
Abot I Prezets I kDA Preset |
Amplfier | Amplfier2 | ADC | Stabilzer  HighVoltage

On | Targetl 2000 MWalks
0if .-’-'-.u:tual:l 0 “olts "5hutdnwn

TTL =]

o of

Polarity
[# @[

Cloze |

Figure 128. DSPEC PlusHigh Voltage Tab.

Properties EI

smplfier | amplfier2 | aDC | Stabilzer | HighVokage |

About I Presets I MO Preset
CSPP-PO00E

Sample

|zample #153

Acquigition Start Time Access

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

Firmware Revizion Senal Humber Acquizition Mode

| DSPP-007 | FOO0E | PHA

Close |

Figure 129. DSPEC Plus About Tab.

areinactive). You can use any or all of the presets at one time. To disable a preset, enter avalue
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 anon-zero value), the first ampifir | amplfier2 | ADC | Stabilizer | Highvoktage |
condition met during the acquisition About Presets | MDA Freset
causes the MCB to stop. This can be _ Uncertairty

useful when you are analyzing samples Jloooon__|[Real Time o

of widely varying activity and do not [foooon | Live Time

know the general activity before Start Chan: [150

counting. For example, the Live Time | ROl Peak widh: [100
preset can be set so that sufficient [ ROlinteo

counts can be obtained for proper oo Suggest Region |
calculation of the activity in the sample LR

with the least activity. But if the sample

contains alarge amount of this or _ Close |

another nuclide, the dead time could be  Figure 130. DSPEC Plus Presets Tab.

high, resulting in along counting time

for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
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 ROl Peak preset can be viewed asa
“safety valve.”

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s 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 isfrom 99% to 0.1% in 0.1% steps. Y ou
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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. Asthe uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample might be
better than the preset value.

Usethe Start Channel and Width fields to enter the channel limits directly, or click on Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker isnot positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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 isimplemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

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

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA valueis the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, Live time, 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 Ener gy from
the droplists. The Nuclide list contains
al the nuclidesin 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 DSPEC Plusis
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 |abeled

Properties x|

| Stabiieer | Highvoltage |

Amplier | Amplfier2 | ADC

Abaut I Frezets MDA Preset
HDA Preset | Huclide | Energy | AddMNew |
120 . 0000 Cd—109 22 16
150.0000 | | 31.82 Update |
I Delete |
MDA Preset Coefficients
MDa[1200000 Bq & Jo000000
Huclide: Im B: IW Suggest |
Energy: m kg LC: IW

Close |

Figure 131. DSPEC Plus MDA Preset Tab.

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

function normally.

3.2.12. DSPEC

3.2.12.1. Amplifier

Figure 132 shows the Amplifier tab.
Thistab contains the controls for Gain,
Baseline Restor e, Preamplifier Type,
Input Polarity, and optimization. Be
sure that all of the controls on the tabs
have been set before clicking the Start
Auto (optimize) button.

NOTE The changesyou make on this
tab take place immediately.
Thereis no cancel or undo for
thisdialog.

Gain

Set the amplifier coarse gain by selecting

Properties x|

Presets I MDA Preset I
| Stabilzer | HighVokage

About I
Ampliier | Amplifier2 | ADC

— Gain: 0.93 — Bazeline Restare O ptimize
0.33 1.00 I.-'-‘-.utc' j Start Auto I
L T Y O T T T Y B | 1 » St':'p .‘I:".utl:l I
— — Preamplifier Type
e I 0.4650 ITransistl:ur Fezet j
Coarse: Im "I

Cloze |

Figure 132. DSPEC Amplifier Tab.

from the Coar se droplist, then adjust the Fine gain with the horizontal slider bar or the edit box,
in the range of 0.33to 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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Basaline Restore

The Baseline Restor e is used to return the baseline of the pulsesto the true zero between
Incoming pulses. Thisimproves the resolution by removing low frequency noise 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.

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, p. 200). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 227). For alow-count-rate system, the value will remain at about 90.

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

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

Optimize
The 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 asthe Preamplifier Type for this
DSPEC, the optimization buttons do not perform the pole zero.

Aswith 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 ableto start the
operation, a series of short beeps sounds to indicate that optimization isin 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.

Y ou 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 pul se 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 |
which .aCCGSSQS the advanced DSPEC About | Prezets I P40 Preset I
resolution, throughput, and shaping smplfier  Ampifier2 | ADC | Stabiieer | HighVoltage
controls including the InSight Virtual e  Flattop
Oscilloscope mode (see Section 3.3). [Zo =] | | widh E
The Rise Timefield allows you to - Cusp ritfosezee =
precisely control the tradeoff between [0 | -Polezem
resolution and throughput. Section 3.8 ~Insight Start | Stop |
discusses this tradeoff and contains a st | Sen ||| =
guide to choosing rise time according to =

count rate. The value of therise time
parameter in the DSPEC isroughly _ Cose |
equivalent to twice theintegrationtime  Figure 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 thetab and click on Start.
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Note that the Amplifier 2 tab graphically presents a modeled shape. Thisis not a sampled
waveform of actual pulse shape(s), only amodel based on the current parameters. The modeled
shape is nominally a quasi-trapezoid whose sides and top can be adjusted by the controlsin this
dialog. While a particular control is being adjusted, the model is updated to represent the
changes made.

The Rise Time 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 us). The Tilt adjustment varies the “flatness’ of this section dlightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
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/resol ution 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 M CB 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 iswell. Section 3.3 provides
detailed instructions on using the InSight mode.

3.2.12.3. ADC

Thistab (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 alogic gating function. With this function Off, no gating
is performed (that is, all detector signals are processed); with the function in Coincidence, a

120



3. MCB PROPERTIES DIALOGS

gating input signal must be present at
the proper time for the conversion of
the event; in Anti-coincidence, 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 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

Properties x|
Abot I Presets I kD Preset I
smplfier | Amplifer2  ADC | Stabiizer | HighVoltage
Late Cornversion Gain  |L=eEE! :I
Qi i
J Lawer Level Disc IEEI ﬂ
Real Time Live Time
.40 .26
Cloze |

Figure 134. DSPEC ADC Tab.

(e.g., 8192, 4096, 2048, ...). The up/down arrow buttons step through the valid settings for the

DSPEC.

L ower -L evel Discriminator

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

3.2.12.4. Stabilizer

The DSPEC 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. 135) showsthe
current values for the stabilizers. The
value in each Adjustment section
shows how much adjustment is current-
ly 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

Abot I

T iGain Stabilization Enabled——

Center Chan: IEI
Width: |1 g

Suggest Reqion |

Prezets |
amplier | Amplfier2 | ADC

Adjustment Adjustment
’VInitiaIizel +% ’VInitiaIizel +%

MDA Preset |
Stabilizer | High Valtage

T Zemo Stabilization Enabled——

Center Chan: (2335
"idth: |23

Suggest Region |

Cloze |

Figure 135. DSPEC Stabilizer Tab.
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can continue to function — when the adjustment val ue reaches 100%, the stabilizer cannot make
further correctionsin that direction. The Center Channel and Width fields show the

peak currently used for stabilization.

To enable the stabilizer, enter the 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in an
ROI, the center channel isthe 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. Thisfunction
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 arear-
panel potentiometer. High-voltage
polarity is set with an internal jumper.
See the DSPEC hardware manual for
more information.
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Figure 136. DSPEC High Voltage Tab.
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3.2.12.6. About

Thistab (Fig. 137) displays hardware
and firmware information about the
currently selected DSPEC, aswell 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/Writeindicates that the MCB is
unlocked; Read Only meansitis
locked.

3.2.12.7. Presets

Figure 138 shows the Presetstab. The
presets can only be set on an MCB that
IS not acquiring data. Y ou can use any

Properties El

smplfier | amplfier2 | aDC | Stabilzer | HighVokage |

About I Presets I MO Preset
DSPE-EFPE

Sample

|5 ample 2

Acquigition Start Time Access

02:51:08 Thursday, August 17, 2000 | Read?wiite

Firmware Revizion Senal Humber Acquizition Mode

| DSPE-O04 | EFE | PHA

Close |

Figure 137. DSPEC About Tab.

or al of the presets at one time. To disable a preset, enter avalue 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 anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not
know the general activity before
counting. For example, theLive 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 along

smplfier | amplfier2 | aDC | Stabilizer | HighVokage |
About Presets kDA Preset
—U tainty—————————
[ Bieel iz HERalty
Preset in % I
[1199.92 Live Time
Start Chan: IEI
| ROl Peak
= width: [16364
I ROl Integral
Suggest Region |
[ Overflaw

|ﬂ
(w)
“h
[ni]

Figure 138. DSPEC Presets Tab.

counting time for the sample. If you set the ROl Peak preset in addition to the Live Time
preset, the low-level sampleswill be counted to the desired fixed live time while the very active
samples will be counted for the ROI peak count. In this circumstance the ROl Peak preset can

be viewed as a “safety valve.”
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s 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 isfrom 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 | nfo command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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+cxCounts
Live time * Eff * Yield

MDA =

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

Coefficients A, B, and C can be Properties x|
entered as numbers. If the application, mmplfier | Ampifer2 | ADC | Stabileer | Highvokage |
such as GammaVision, supports MDA About | Presets MD& Preset
cal CUIatlonS’ you can click onthe MDA Fresest | Huclide | Energy | Add Mew |
Suggest button to enter (from an —
internal table) the values for the MDA s
type selected. The MDA type should be [ oo |
chosen before the preset is selected MDA Frese! Coeficients
here. P Enrrectinnl ch, A IEI.EEIEIEIEIEI

Huclide: I.&g-HEIM vI B: IEI.EEEIEIEIEI Suggest |
Select the Nuclide and Energy from Energy: |44E.EEI vI = C: IE_EIEIEIEIEIEI
the droplists. The Nuclide list contains
all the nuclides in the working library. _ Cose |

The Energy list shows all thegamma-  Figure 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 isentered in the units selected in the application. If the unit is not efficiency calibrated
(e.g., in MAESTRO, which does not support efficiency calibration), the MDA field islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction

125



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will

function normally.

3.2.13. 92X-II

3.2.13.1. Amplifier

Figure 140 shows the Amplifier tab.
This tab contains the controls for Gain,
Shaping Time, Preamplifier Type,
and Pole Zero. Be sure that all of the
controls on the tabs have been set
before clicking the Start Auto (pole
zero) button.

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

Gain

Properties

Amplifier I.-'l'-.DE I Stal:nilizerl High "Jn:nltagel Aot I F"resetsl FAL1A F'resetl

— Gain: 5.00
0.30 1.00
...........

—Shaping Time

|6.00 5 =l

— Preamplifier Type

I R ezighor Feedbackj

Needs Auto PE

Pole Zero
| Start Ao I

Close |

Figure 140. 92X-11 Amplifier Tab.

Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine gain
with the horizontal slider bar or the 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-I1 amplifier pulse shaping-time constant. The
displayed values are the values available for this 92X-11. The selections are 2 us and 6 ps.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The 92X-I1 amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset Preamplifier is selected for this 92X-I1, 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 Zer o 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 isin progress. When
the pole zeroing is finished, the beeps will stop.
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Aswith 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 istailing 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

Thistab (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
aloglcffgatl ng funCtI on. Vi\:/lth telllls(fl’?nc_ Amplifier  A0OC | Stal:uilizerl High "-.fcultagel About I Presetsl DA, F'resetl
tion Off, no gating is performed (that is, Gt N
all detector signals are processed); with .&.an:cnincidence =l e -

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

- ) Feal Time Live Time
conversion of the detector signal. The 00 TOEE
gating signal must occur prior to and
extend 500 nanoseconds beyond peak ﬂl
detect (peak maximum). Figure 141. 92X-I11 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-11 has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
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Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 142) showsthe
current values for the stabilizers. The
value in each Adjustment section

Properties

.-’-'-.mplifierl A0C Stabilizerl High "Jn:nltagel Aot I F"resetsl FAL1A F'resetl

shows how much adj ustmentis Currenﬂy T~ Gain Stabilization Enabled—— [ Zero Stabilization Enabled ——
applied. The Initialize buttons set the Center Chan: [25 Center Char: [25
adjustment to O. If the value approaches widde [50 widhe [51
90% or above, the amplifier gain should _ _

befadj us_ted so thﬁ stalr)]ili ;de_r can conti Qlue .ﬁ.diustrf::ltgmt Regon | ﬁdiustj:rigest Region |

to function — when the adjustment value

reaches 100%, the stabilizejr cannot make {—I'”ma"ze e {—I'”i“a"ze e

further correctionsin that direction. The
Center Channel and Width fields show Close |
the peak currently used for stabilization.

Figure 142. 92X-11 Stabilizer Tab.

To enable the stabilizer, enter the Center

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

High Voltage

Figure 143 shows the High Voltage Properties X
tab. The On and Off buttons apply and Amplifir | ADC | Stabilzer HighVokage | Abaut | Presets | MDA Preset |
remove the high voltage. Thisfunction

is overridden by the detector bias _on | Tamet] 0 ves

remote shutdown signal from the 0ff

detector; high voltage cannot be

enabled if the remote shutdown or

overload signals prevent it. The Tar get

voltage level is displayed on this tab ‘ Off ‘
but cannot be modified from the dial og.

It is controlled by the hardware and is
adjusted by arear-panel potentiometer. Clase |

_High-vo_ltage polarity is set with an Figure 143. 92X-I1 High Voltage Tab.
internal jumper. See the hardware
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manual for more information.

3.2.13.4. About

Thistab (Fig. 144) displays hardware Properties X
and firmware information about the ampliier | ADC | Stabilizer | Highakage About | Presets | MDA Preset |
Currently selected 92X-11, aswell as B0 92|

the data Acquisition Start Time and

Sample description. In addition, the

Access field shows whether the MCB I"';j_mPE'IEN -
is currently locked with a password. Ee TS
: : : : Acquigition Start Time Aooess
Read/ Write indicates that the M CBis 22.45:12 Wednesday, January 26, 2000 | Readfwiite
unlocked; Read Only meansitis _ y _ -
Irmtare fneyviEian Erlal Numboer cquizilon Mode
F R S erial Murnb Ay tion hod
locked. [ 92z [ P [ PHA

3.2.13.5. Presets Cloze |

Figure 145 shows the Presets tab. The Figure 144. 92X-I1 About Tab.

presets can only be set on an MCB that

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled Properties X
(set to anon-zero value), thefirst ampliier | ADC | Stabilizsr | HighVokags | About  Presets | MDA Preset |
condition met during the acquisition _

causes the MCB to stop. This can Real Time ot
be useful when you are analyzing L Presst in |

samples of widely varying activity | e e St Chr: [117
and do not know the general activity [ ROlPesk e B
before counting. For example, the '

Live Time preset can be set so that | A0l Integra

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 alarge amount of this
or another nuclide, the dead time could
be high, resulting in along counting
time for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-
level 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 ROl Peak preset can be viewed asa
“safety valve.”

Figure 145. 92X-11 Presets Tab.
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s 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 isfrom 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 | nfo command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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+cxCounts
Live time * Eff * Yield

MDA =

The coefficients a, b, and c are

Properties x
determined by the MDA formulato be - B =
used. The Eff (deteCtor effici ency) is .-’-'-.mpllflerl ADC I Stablllzerl High "-.fcultagel About I Presets MDA Preset
determined from the calibration. The MDA Freset | Nuclide | Energy | _ AddNew |
Yield (branching ratio) is read from the Update_ |
working library using the nuclide and Delete |
energy SpeCIfled The MDA valueis MDA Preset Coefficients
the one you have entered in the dial og. Comestion| oA a 0050000
Counts is the gross counts in the Muclide: [Ag110M =] B:[27.000000  Guggest |
specified region and Live timeisthe Energy: [445.80 +] keV C:[oooooan
live time. The MDA value is calculated
inthe MCB given thevalues a, b, c, Close |
Live time, Eff, and Yield. The calculated

valueis compared with the MDA value ~ 19ure146. 92X-1l MDA Preset Tab.

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 Ener gy from the droplists. The Nuclide list contains all the nuclidesin
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-11 is efficiency calibrated, the
MDA isentered in the units selected in the application. If the unit is not efficiency calibrated
(e.g., in MAESTRO, which does not support efficiency calibration), the MDA field islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor isthe 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 |  Abowt | Staus | Pessts |
Shaping Time, Preamplifier Type, Amplifier | 4DC | Stablieer | HighVokage | FieldData
POI_e Zgro, | npUt POI ar Ity’ and Plleup —Gain: 13.46 — Shaping Time — Pole £ern
Rejection. Be sure that all of the 0.30 100 [50ps <] Start Auto_|
controls on Fhe tabs have been set [KEERRRRER I (e Stop Auto |
before clicking the Start Auto (pole — e -
ZerO) button. I eszishar Feedbac J =
— Input Polarity——

NOTE The changes you make on this e e

tab take place immediately. File-up Rejection T~

Thereis no cancel or undo

for this dialog. Close |

Figure 147. DART Amplifier Tab.
Gain
Set the amplifier coarse gain by selecting from the Coar se droplist, then adjust the Fine gain
with the horizontal slider bar or the edit box, in the range of 0.3 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 Typeand PoleZero

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 Zer o 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 isin progress. When the pole zeroing is finished, the beeps
will stop.

Aswith 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 afew minutes, there might be some problem with the detector or cables. Click
on Stop Auto to halt the pole-zeroing operation.

By entering avalue in the Pole Zer o 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 Reection

Pileup Regection (PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox alows you to disable the PUR. Thisfeature is normally enabled and is only turned off
for special detectors.

3.2.14.2. ADC

Thistab (Fig. 148) contains the Gate, Conversion Gain, Lower Level Discrim-inator, Upper
L evel Discriminator and Zer o 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 alows you to select Properties
e_tlogic gating fl._lnct? on. With this func_— Power | Abot | Staws | Presss |
tion Off, no gating is performed (that is, amplfier  ADC | Stabiieer | HighVokage | Field Data
all detector signals are processed); with Gate Comvercion Gar R —
the function in Coincidence, a gating 0 =] _
input signal must be present at the Lovwer Level Disc. [30 =
proper time for the conversion of the Upper Level Disc [5000 =
event; in Anticoincidence, the gating i Moo =

) T ' juztrment {00000 -
input signal must not be present for the =
conversion of the detector signal. The Froal Time Live Time

gating signal must occur prior to and 2,26 228

extend 500 nanoseconds beyond peak

detect (peak maximum). An external _ Cse |
oscilloscope is needed to check this Figure 148. DART ADC Tab.

timing.

Conversion Gain

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

Upper- and Lower-L evel Discriminators
In the DART the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored.
Thislevel establishes alower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pul ses.

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

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 isnormally 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 continuesto 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. Power | Abowt | Stus | Presets |
The value in each Adjustment section Amplifier | ADC Stabilizer | Higholtage | Field Data
ShO\INZdh(?I_Vﬁ rT:UC::] :Idj UStbmﬁnt |SSCeltthrhent|y T~ {Gain Stabilization Enabled—— (T~ Zero Stabilization Enabled ——
applied. The Initialize buttons e Certer Chart [ Certer Chan [ 55—
adjustment to 0. If the value approaches e _an' = e _an' =

90% or above, the amplifier gain should widh: [50 widh [51

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

to function — when the adjustment value Adustment————————— Adjustment

reaches 100%, the stabilizer cannot make ’VInitiaIizel 0% ’VInitiaIizel 0%

further correctionsin that direction. The

Center Channel and Width fields show

the peak currently used for stabilization. _ o |

Figure 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
valuesinto the fields. If the marker isin an ROI, the limits of the ROI are used. If the marker is
not in an ROI, the center channel is the marker channel and the width is 3 times the FWHM at
this energy. Now click on the appropriate Enabled checkbox to turn the stabilizer on. Until
changed in this dialog, the stabilizer will stay active even if the power isturned off. When the
stabilizer is enabled, the Center Channel and Width cannot be changed.

If the Sodium | odide 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 t_he high Power | Mo | St | Pressts
voltage on or off; set and monitor the amplfies | ADC | Stabilizer High'okage | Field Data
voltage; select the Polarity; choose the

Shutdown mode, and indicate whether B 00 Rk

thisis a Sodium | odide Detector. arf Actual 4 Fhumm
|ORTEC |

Sodium lodide Detectar [~

The high voltage is overridden by the
detector bias remote shutdown signal ool
from the detector; high voltage cannot ‘ Off ‘ [HF y -
be enabled if the remote shutdown or

overload signals prevent it. Enter the
detector high voltage in the Tar get _ Clse |
field, click On, and monitor the voltage  Figure 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

Thistab (see Fig. 151) isused 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 thistab, and remainsin Field Mode unit you
return to thistab 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
spectrumis|ost.

When the DART isin field mode, the spectrumis 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 If the DART isin 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 |eft of the tab shows the total Properties
number of spectra (not counting the Power | Abowt | Staws | Presets |
active spectrum) stored in the DART Amplfier | #0C | Stabiizer | HighVolage Field Data
memory. The spectrum ID of the active Move Spects

spectrum is shown in the lower right. TR— Enter

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 Llose

through the list of spectra. Thelabel on Figure 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 smplfier | ADC | Stsbiizer | Highvokage | FieldData |
the DART’ s current power source, its Power | abowt | Staus | Pressts |
power mode, and voltage of the two Mo o .
batteries. The power Sour ce can be

on I
Battery 1, Battery 2, or External. The | =
DART internal hardware automatically Battery 1 Voltage 0.03 Off Delay
switches from a discharged battery to I
the good battery. The discharged Battery 2 Voltage [153 - ou
battery can then be replaced without IEVE =
turning off the power or stopping
operation.

DART's advanced power management  Figure 152. DART Power Tab.

allows you to set the unit for automatic

shutdown when it is not being used. The power M ode droplist lets you manually switch the
DART between the always-On and Conser ve 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 Conser ve 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 isused in Field Mode and is the wait time between the barcode reading and the start
of the data acquisition.

3.2.14.7. About

Thistab (Fig. 153) displays hardware Properties
and firmware information about the smplfier | ADC | Stabiizer | Highvokage | Field Data
Currently %Iected DA RT aSWGH aS Prower Sbout | Statuz I Prezets

the data Acquisition Start Time and R&D Dart on HAYWOOD_SUSAN

Sample description. The Accessfield
shows whether the MCB is currently
locked with a password. Read/Write
indicates that the MCB is unlocked;

Sample
IEaIibratiDn for P41015a - Dart for M1 test]

Read Only meansit is locked. ﬁiunm;gjznsc::; .I-.I;ngeust 23, 2002 | H:;Zﬁfite
Firrmware Revizion Serial Murmber Aoquizition bMode

This screen displays the DART’ s serial | DART-D1Z | F-26 [ PHE

number; all DARTs have a unique

serial number which isread by the _ Gose |

software and stored in the spectrum file  Figure 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 athermistor, usually located on a Nal detector. The Thermistor reading
shown on the Status tab (Fig. 154) isin 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 avalue 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 anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can

be useful when you are analyzing
samples of widely varying activity and
do not know the general activity before
counting. For example, the Live Time
preset can be set so that sufficient
counts can be obtained for proper
calculation of the activity in the sample
with the least activity. But if the sample
contains a large amount of this or
another nuclide, the dead time could be
high, resulting in along counting time

Properties
Amplfier | ADC | Stabilizer ] ________ High Yaltage | FieldData |
Power l Ahout LR taml Presets |

Therrmigtor (9100 Ohms

LCloze |

Figure 154. DART Status 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 ROl Peak preset can be viewed asa

“safety valve.”

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

when you Close the Properties dialog.

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

Enter the ROI Peak count preset value
in counts. With this preset condition,
the MCB stops counting when any

Properties
smplfier | ADC | Stabiizer | Highvotage | FieldData |
Power | About | Stews | Fressls
1 =Tlali
3600.00 Real Time AEErais
Freset in &
Live Time
Start Chan: [0
ROl Peal:
= width: [7
ROl Integral
Suggest Region |
[ Owerflow
Cloze

Figure 155. DART Presets Tab.
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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 countsin 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 | nfo command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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. Thistab 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. Thereis no cancel or undo
for thisdialog.
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Gain
Set the amplifier coarse gain by selecting  [Raiis X
fr_om the Co_arse drOpI_ISt’ then adj ust the Arnplifier I.i'-.DI: I Stal:uilizerl High "-.fcultagel Abot I Presetsl
Fine gain with the horizontal slider bar or

the edit box, in therange of 0.4t0 1.0000. [ a0 "0 o ‘Ii:api”g“““e N |P°§;f;fum
: : ark - —I

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 4.0 to 1000.0.

o — — Preamplifier Type
I Reziztor Feedbachj

Needs Auto PE

Shaping Time
Use the Shaping Time droplist to select Cose |

the amplifier pulse shaping-time constant. 01156 " 9ox, NOMAD, NOMAD Plus Amplifier Tab.
The available values, Short and L ong,

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 Zer o 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 isin progress. When the pole zeroing is finished, the beeping
stops.

Aswith 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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3.215.2. ADC

Thistab (Fig. 157) containsthe Gateand [EIlais X
ConverSion Galn COﬂthI.S. In_ addition’ Amplifier  A0OC |Stal:ui|izer| High "-.fcultagel Abot I Presetsl

the current real time and live time are Gate Commersion Garn [T =
monitored at the bottom of the dialog. — S '
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, agating input Clase |

Real Time Live Time
50.00 £0.00

signal must be present at the proper time 01157 92X, NOMAD, NOMAD Plus ADC Tab.
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.qg., 8192, 4096, 2048, ...). The up/down arrow buttons step through the valid settings.

3.2.15.3. Stabilizer

The 92X, NOMAD, and NOMAD Plus Properties 3 X
ha\/e bOth ag_aln stabilizer an'd'aZ('?rO .-’-'-.mplifierl A0C Stabilizerl High "Jn:nltagel Aot I F"resetsl
stabilizer. Gain and zero stabilization - - - -
are dISCUSSGd in detall in SeCtionS 3.4 T Gain Stabilization Enabled T Zera Stabilization Ensbled
and 35’ respectlvely Center Char: |25 Center Chan: |25

Wfidth; IEEI Waficdth; IE'I
The Stabilizer tab (Fig. 158) showsthe Suggest Region | Suggest Region |
current values for the stabilizers. The P — adiustment
value in each Adjustment section { Iniislze | +0% { Iniislze | +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 gainshould &0/ o158 99X, NOMAD, NOMAD Plus Stabilizer Tab.
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be adjusted so the stabilizer can continue to function — when the adjustment val ue reaches
100%, the stabilizer cannot make further correctionsin that direction. The Center Channel and
Width fields show the peak currently used for stabilization.

To enable the stabilizer, enter the 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot 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.

3.2.15.4. High Voltage

Figure 159 shows the High Voltage Properties X
tab. The On and Off buttons apply and ampliier | ADC | Stabilzer  High Yokage | apaut | Presets |

remove the high voltage. This function

is overridden by the detector bias _on | Tamet[ 500 vols

remote shutdown signal from the 0ff

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 arear- Close |
panel potentiometer. High-voltage Figure 159. 92X, NOMAD, NOMAD Plus High Voltage
polarity is set with an internal jumper. Tab.

See the MCB hardware manual for

more information.
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3.2.15.5. About

Thistab (Fig. 160) displays hardware .
and firmware information about the apliier | ADC | Stabilizsr | HighVokags About | Presets |
currently selected 92X, NOMAD, or INFUT 1

NOMAD Plus, aswell as the data

Acquisition Start Time and Sample

Properties x|

description. In addition, the Access I'Samp'e
field shows whether the MCB is _
currently locked with a password. l";‘;”;n‘sifftaz T"“; S— — ’E‘Zﬁ?t
. . . Rall§ uesday, August L2, ea nike
Read/Write indicates that the MCB
. | ked R d ') | - Firrware Revizion Serial Murnber Acquizition Mode

locked.

Cloze |

3.2.15.6. Presets Figure 160. 92X, NOMAD, NOMAD Plus About Tab.

Figure 161 shows the Presetstab. The

presets can only be set on an MCB that is not acquiring data. Y ou can use any or all of the
presets at one time. To disable a preset, enter avalue 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 anon-zero value), the first Amplfier | ADC | Stabilizer | HighVokage | About  Presets |
condition met during the acquisition

causes the MCB to stop. This can Real Time

be useful when you are analyzing -

samples of widely varying activity | e Time

and do not know the general activity [ ROIPexk

before counting. For example, the

Live Time preset can be set so that | ol el

sufficient counts can be obtained for [~ Overflow

proper calculation of the activity in the

sample with the least activity. But if the Close |

sample contains alarge amount of this
or another nuclide, the dead time could
be high, resulting in along counting
time for the sample. If you set the ROl Peak preset in addition to the Live Time preset, the low-
level sampleswill be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstance, the ROl Peak preset can be viewed asa
“safety valve.”

Figure 161. 92X, NOMAD, NOMAD Plus Presets Tab.
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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 ADC | About | Presets | MDA Preset |
from different manufacturersto 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

Converzion Gain R

i . A0C Type
monitored at the bottom of the dialog. [SiLENS 3
' ' : Real Ti Live Ti
The Conversion Gain set hereisthe |2E3n e |1'.‘;‘; me

number of channels that will be
displayed when this ADC is sel ected. Close |
It isalso the number of channels stored Figure 162. MatchMaker ADC Tab.

in the spectrum on disk. Normally thisis

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.
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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 ADCs, all of the controls (such as conversion gain or amplifier
settings) are in the hardware.

3.2.16.2. About

Thistab (Fig. 163) displays hardware Properties X
and firmware information about the ADC  About | Presets | MDA Preset
currently selected MatchMaker, as well Matchmaker 14P
asthe data Acquisition Start Time and

Sample description. In addition, the

Access field shows whether the S ample

MatchMaker is currently locked with

ASSW : : : Acquizition Start Time Brccess
ﬁ; [i)S unl gége(?esgg\évg:]el ! nr(Tj]Ie(;ar::SItt?Sat 110:04:13 Wednesday, January 25, 2000 | Read/wiite
lock ’ y Firmware Revizion Senal Humber Acquizition Mode
ocked. [ MATC-O03 | 14P | FHA,

3.2.16.3. Presets Close |

Figure 164 shows the Presets tab. The Figure 163. MatchMaker About Tab.

presets can only be set on an MCB that

Isnot acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue 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 anon-zero value), the first ADC | Bbout Presels | MDA Preset
condition met during the acquisition _
causes the MCB to stop. This can be [000  Real Time [ et
useful when you are analyzing samples o Presetin % |

. . .. IW Live Time
of widely varying activity and do not tatChen: [0
know the general activity before [ ROIPexk widh [T
counting. For example, theLive Time '
preset can be set so that sufficient | 0l ntegrs Suggest Fegion |
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
another nuclide, the dead time could be
high, resulting in along counting time
for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be

Figure 164. MatchMaker Presets Tab.
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counted for the ROI peak count. In this circumstance, the ROl Peak preset can be viewed as a
“safety valve.”

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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. Y ou
have complete control over the selected peak region. The region must be at least 7 channels wide
with 3 channels of background on each side of the peak. 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 | nfo command, which
Is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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+cxCounts
Live time * Eff * Yield

MDA =

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

Coefficients A, B, and C can be Properties X

entered as numbers. If the application, ADC | About | Pressts MDA Preset |

such as GammaVision, supports _

MDA calculati ons, you can click on MDA Preset | Huclide | Energy | Add Mew |

the Suggest button to enter (from an [ update |

internal table) the values for the MDA [ Deee |

type selected. The MDA type should MO Preset Coefficients

be chosen before the preset is selected Comection I ., A IE.?'I 0ooo

here. Muclide: Im B: IW Suggest |
Energw: m ket C: IW

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains _ Clese |

all the nuclidesin the working library. Figure 165. MatchM aker MDA Preset Tab.

The Ener gy 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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
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factor isthe 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.

3.217.1. ADC

Thistab (Fig. 166) contains the Gate Properties X
and Conversion Gain controls. In ADC | Stabiizer | About | Presets |

addition, the current real time and live Gate - e N
time are monitored at the bottom of the [or S :
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 i 253

detector signals are processed); with the —
function in Coincidence, a gating input _l
ggna| must be present at the proper Figure 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.qg., 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 I nitialize buttons set
the adjustment to O. If the value approaches 90% or above, the amplifier gain should be adjusted
so the stabilizer can continue to function — when the adjustment val ue reaches 100%, the
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stabilizer cannot make further correc- Properties X
tionsin that direction. The Center ADC  Stabilizer | About | Preses
Channel and Width fields show the T T
eak Currentl u%d for Stablllzatlon =10y ablzation cnabled (=] dabolization enabled
p y Center Chan: |25 Center Chan: IEE
To enable the stabilizer, enter the width: [50 width [51
Center Channel and Wldth Val ues Suggest Reqgion | Suggeszt Reqgion |
manual Iy or CI ICk on the SuggeSt Adustment——— Adjustment
Region button. Suggest Region reads ’VInitiaIizel 0% ’VInitiaIizel +0%
the position of the marker and inserts
valuesinto thefields. If the marker is
in an ROI, the limits of the ROI are _ Close |
used. Ifthe marker isnot in an RO, Figure 167. 919 and 919E Stabilizer Tab.

the center channel is the marker

channel and the width is 3 timesthe

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

Thistab (Fig. 168) displays hardware Properties X
and firmware information about the ADC | Stebiizer About | Presets|
currently selected 919 or 919E, as well ORSIMP4 919 input 1
asthe data Acquisition Start Time

and Sample description. In addition,

the Access field shows whether the I'Tamp'e
MCB is currently locked with a
ASSW : : : Acquigition Start Time Aooess
Fh M g§| Reljalld/ \Iive:-'jltsl nC(i:; Cca)tnels that [14:30:23 Sunday, August 09, 2020 | Readfwiite
€ .. sunioc , Rea y Firrware Revizion Serial Murnber Acquizition kMode
meansit is |ocked. 0919006 | Unknown [ PHA

3.2.17.5. Presets  Oose |

Figure 169 shows the Presets tab. The Figure 168. 919 and 919E About Tab.

presets can only be set on an MCB that

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al 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 Propetties Xl
know the general activity before
counting. For example, theLive 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 along I~ Overflow
counting time for the sample. If you
set the ROI Peak preset in addition to Close |
the Live Time preset, the low-level Figure 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 ROl Peak preset can
be viewed as a“safety valve.”

ADC | Stabiizer | About  Presets

Real Time
Live Time

ROl Peak:

J11)

ROl Integral

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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 datafields). 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. Therangeis
from 99% to 0.1% in 0.1% steps. Y ou have complete control over the selected peak region. The
region must be at least 7 channels wide with 3 channels of background on each side of the peak.
Asthe uncertainty is cal culated 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 | nfo 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 x Yield

MDA =

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

152



3. MCB PROPERTIES DIALOGS

Coefficients A, B, and C can be Properties x|

entered as numbers. If the appllcatl on, &0C Stabilizerl About I FPresets MDA Preset |

such as GammaVision, supports MDA _

Ca|CU|ati0nS, you can click on the MDA Preset | Huclide | Energy | Add Mew |

Suggest button to enter (from an [ update |

internal table) the values for the MDA Delete |

type selected. The MDA type should be MDA Preset Coefficients

chosen before the preset is selected Eu:-rreu:tiu:unl ch, 2 IIII.EIEEIEIEIEI

here. Muclide: Im B: Im Suggest |
Energw: m ket C: IW

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains _ Close |

al the nuclidesin the working library. Figure 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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

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

Thistab (Fig. 171) contains the Gate and
Conversion Gain controls. In addition,

abc | Stal:uilizerl Abaut I F'resetsl

the current real time and livetime are GDE';E r Bl 2 EE | [F14: 3
monitored at the bottom of the dial og. |

Gate

The Gate control allows you to select a

logic gating function. With this function A Ve Lz T

Off, no gating is performed (that is, all = £

detector signals are processed); with the Close |

function in Coincidence, agating input -
Figure 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. ADC  Stabilizer | sbout | Pressts|

The'Val uein each Adj UStme.nt T~ {Gain Stabilization Enabled—— (T~ Zero Stabilization Enabled ——
section shows how much adjustment Corter Chas [ T

is currently applied. The Initialize - -

buttons set the adjustment to 0. If the widh | widh [1

value approaCheS 90% or above, the Suggest Begion | Suggest Begion |
amplifier gain should be adjusted so Adijustment——————— Adijustment

the stabilizer can continue to function ’7Initialize| % ’7Initialize| 0%

— when the adjustment value reaches

100%, the stabilizer cannot make further

corrections in that direction. The Center _ Cose |
Channel and Width fields show the Figure 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
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in

an RO, the center channel is the marker channel and the width is 3 times the FWHM at this
energy. Now click on the 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

Thistab (Fig. 173) displays hardware
and firmware information about the ADC | Stabiizer About | Presets |
currently selected 921 or 921E, as well ORSIMP4 MCE 3 321

asthe data Acquisition Start Time
and Sample description. In addition,

: S ampl
the Access field shows whether the || ki
MCB is currently locked with Aeisiton Start Ti A

. . . COUIEINDn 20ark 1 ime CCESE
apassw Or_d- Read/Write indicates that 18:17:25 Wednesday, April 17, 2019 | Readfwite
the M CB IS unI OCked’ Read Only Firmware Revision Sernial Mumber Aoquizition kMode
means it is locked. | 0921004 [ Unknawn | PHA

3.2.18.4. Presets Close |

Fi gure 174 shows the Presets tab. The Figure 173. 921 and 921E About Tab.

presets can only be set on an MCB that

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), the first ADC | Stahilizer | About  Pressts |

condition met during the acquisition

causes the MCB to stop. This can be 100.00 Real Time

useful when you are analyzing samples [ LiveTime

of widely varying activity and do not el

know the general activity before | ROI Peak
——

counting. For example, the Live Time

.. ROl Integral
preset can be set so that sufficient =

counts can be obtained for proper [ Dverflow
calculation of the activity in the sample
with the least activity. But if the Close |

sample contains alarge amount of this  gigyre 174. 921 and 921E Presets Tab.
or another nuclide, the dead time could

be high, resulting in along counting

time for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-
level 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 ROl Peak preset can be viewed asa
“safety valve.”
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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 datafields). 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. Therangeis
from 99% to 0.1% in 0.1% steps. Y ou have complete control over the selected peak region. The
region must be at least 7 channels wide with 3 channels of background on each side of the peak.
Asthe uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better than the preset value.

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 limitsin the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak | nfo command, which
is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

156



3. MCB PROPERTIES DIALOGS

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+cxCounts
Live time * Eff * Yield

MDA =

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

Coefficients A, B, and C can be 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 Ener gy from

the droplists. The Nuclide list contains ADC | Stabilzer | About | Presets MDA Preset |

_dr:]éhEennelJngl;dIT;I ;tgvevgvaloﬁlhngégié MDA Preset | Nuclide | Energy | A HEw |

ray energies for the selected nuclidein [nEEEE

the Ilbrary [e|ete |
MDA Preset Coefficients

If the application supports efficiency Enrrecfinn | ch, &: [2.710000

calibration and the 921E is efficiency Nuclde: 057 ] B:[0000000 | Gugest |

calibrated, the MDA is entered in the Energy: | ke || C: 21700000

units selected in the application. If the

unit is not efficiency calibrated (e.g., in Close |

MAESTRO, which does not support Figure 175. 921E MDA Preset Tab.

efficiency calibration), the MDA field

islabeled Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the
Correction factor isthe actual MDA times the efficiency (known from other sources), the MDA
preset will function normally.
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3.2.19. TRUMP-PCI

3.2.19.1. ADC

Thistab (Fig. 176) contains the Gate,

Conversion Gai n, Lower Leve &a0C I.-'l‘-.l:ucuut I F'resetsl MO, F'resetl

Discriminator, Upper L evel Discrimi- Gate Conversion Gan BB 4]

nator and Zero Adjustment controls. [0 B _ ;

In addition, the current real time and live Lower LevelDisc [5 3

time are monitored at the bottom of the Upper Level Disc 500 4

dialog. Zero Adjustment [0.0085 4
Real Time Live Time

Gate 10100 101.00

The Gate control allows you to select a

logic gating function. With this function ﬂl

Off, no gating is performed (that is, all  Figure 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 gainis
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-L evel 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 alower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pul ses.

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

Thistab (Fig. 177) displays hardware
and firmware information about the DT About | Presets | MDA Preset |
currently selected TRUMP-PCI as well LAB 03 MCE 25

asthe data Acquisition Start Time and
Sample description. The Accessfield

shows whether the MCB is currently IS Bl

locked with a password. Read/Write A eistior Star T .

. . . cOuiEilion atart | ime CCESE

indicates that the MCB is unlocked; i et

Read Only meansitis lOCked' Firrmware Rewvizion Serial Murnber Aoquizition kMode
| PTRU-001 | 0005 | PH&

This screen displays the TRUMP-PCI’ s
serial number; all TRUMP-PCls have a _ Cose |
unique serial number which is read by Figure 177. TRUMP-PCI About Tab.

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.

3.2.19.3. Presets

Figure 178 shows the Presetstab. The
presets can only be set on an MCB that ADC | About Pressts | MDA Preset |
IS not acquiring data. Y ou can use any s
or al of the presets at onetime. To [ Real Time S —
disable a preset, enter avalue of zero. e R fesetin =
If you disable all of the presets, data ' StatChar [0
acquisition will continue until | ROI Peak T
manually stopped.

I— ROl Integral

Suggest Reqgion |

When more than one preset is enabled 8| Wil
(set to anon-zero value), the first
condition met during the acquisition ﬂl
causes the MCB to stop. This can be Figure 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 along 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 presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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 isfrom 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.

Usethe Start Channel and Width fields to enter the channel limits directly, or click on Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limitsin 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 I nfo command, which
Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

Marking the Over flow checkbox terminates acquisition when datain 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 * Yield

MDA =

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

iglcct]u?astf(;)ﬁ?r;gx ICj;])rgl Is(t:fgﬂrlﬁe'vl DA MDA FPreset | Huclide | Energy | Sddew |

Suggest button to enter (from an | Updie

internal table) the values for the MDA [oEEE

type selected. The MDA type should be MDA Preset Eeslint

chosen before the preset is selected Comection I CA, A |2.?'I Qoo

here. Muclide: IED-E? 'I B: IEI.EIEIEIEIEIEI ﬂl
Energy: I 'I A= C: |21,?EIEIEIEIEI

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains ﬂl

all the nuclidesin theworking library.  Figure 179. TRUMP-PCI MDA Preset Tab.

The Energy list shows all the gamma-
ray energies for the selected nuclide in the library.
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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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.20. TRUMP and 926

3.2.20.1. ADC

Thistab (Fig. 180) contains the Gate
and Conversion Gain controls. In ADC | sbout | Presets|

addition, the current real time and live Gate Corvercion Gar T 4
time are monitored at the bottom of the [o B -
diaog.

Gate

The Gate control allows you to select a S Live T

logic gating function. With this function 558 598

Off, no gating is performed (that is, all

detector signals are processed); with the _ Cose |

functionin Coincidence, agating input  Figyre 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

Thistab (Fig. 181) displays hardware
and firmware information about the
currently selected TRUMP or 926, as
well asthe data Acquisition Start
Time and Sample description.

3.2.20.3. Presets

Figure 182 shows the Presetstab. The
presets can only be set on an MCB that
IS not acquiring data. Y ou can use any
or al of the presets at onetime. To
disable a preset, enter avalue of zero.

If you disable al of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not
know the general activity before
counting. For example, theLive Time
preset can be set so that sufficient
counts can be obtained for proper
calculation of the activity in the sample
with the least activity. But if the sample
contains alarge amount of this or
another nuclide, the dead time could be
high, resulting in along counting time

apC | About I F'resetsl

LaB_224 MCB 7

Acquigition Start Time
\07:44: 36 Friday, July 21, 2000

Firrware Revizion Serial Murnber Acquizition kMode
| TRMPF-0O1 | Urknown | PHA,

Cloze |

Figure 181. TRUMP and 926 About Tab.

5.00 Real Time

5.00 Live Time

ROl Pealk

—
_—
—
—

[T Owerflaw

ROl Integral

Cloze |

Figure 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 ROl Peak preset can be viewed as a

“safety valve.”

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

when you Close the Properties dialog.
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Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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 ADC | About | Presets |

instrument’sreal time and livetime are
monitored at the bottom of the ADC
tab (Fig. 183).

Real Time Live Time
0.00 0.00

Cloze |

Figure 183. 918 ADC Tab.
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3.2.21.2. About

Thistab (Fig. 184) displays hardware
and firmware information about the
currently selected 918, aswell asthe
data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the MCB
is currently locked with a password.
Read/Writeindicates that the MCB is
unlocked; Read Only meansitis
locked.

3.2.21.3. Presets

Figure 185 shows the Presetstab. The
presets can only be set on an MCB that

Properties

ADC  About IF'resetsI
ORSIMP4A MCE 2913

S ample

| Thiz iz a testf.job function.

Acquigition Start Time

Aooess

|1 4:30:07 Sunday, August 09, 2020

Firrware Revizion Serial Murnber

| Read/write
Acquizition kMode

| 0918-07A | Urknown

| PHA

Cloze |

Figure 184. 918 About Tab.

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled
(set to anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can

be useful when you are analyzing
samples of widely varying activity
and do not know the general activity
before counting. For example, the
Live Time preset can be set so that
sufficient counts can be obtained for
proper calculation of the activity in the
sample with the least activity. But if
the sample contains alarge amount of
this or another nuclide, the dead time
could be high, resulting in along

Properties

ADC | About Fresets |

Real Time
Live Time

ROl Peak:

J11)

ROl Integral

[ Overflow

Cloze |

Figure 185. 918 Presets Tab.

counting time for the sample. If you set the ROl Peak preset in addition to the Live Time
preset, the low-level sampleswill be counted to the desired fixed live time while the very active
samples will be counted for the ROI peak count. In this circumstance, the ROI Peak preset can

be viewed as a “safety valve.”
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s are marked in the MCB.

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

3.2.22. 916, 916A, ACE, and Spectrum ACE

3.222.1. ADC
Thistab (Fig. 186) contains the
Conversion Gain control. In addition, ADC | 8bout | Pressts|

the current real time and livetime are
monitored at the bottom of the dialog.

Corverzion Gain iR
Conversion Gain

The Conversion Gain sets the maximum
channel number in the spectrum. If set to

Real Time Live Time
2048, the energy scale will be divided 0o 000
into 2048 channels. The conversion gain
is entered in powers of 2 (e.g., 2048, _ Cose |
1024, 512, ...). The up/down arrow Figure 186. 916, 916A, ACE, and Spectrum ACE ADC

buttons step through the valid settings Tab.
for each instrument type.
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3.2.22.2. About

Thistab (Fig. 187) displays hardware
and firmware information about the DT About | Pressts |
currently selected instrument, as well SINGLEY_LIZ MCE 1

asthe data Acquisition Start Time

and Sample description. In addition,

the Access field shows whether the R
MCB is currently locked with a

. . . Acquizition Start Time Aooeszs
password. Read/ Write indicates that Urkrown [ Read/wite
the M CB IS unI OCked; Read Only Firmware Revision Sernial Mumber Aoquizition kMode
meansit is locked. | 091E002 [ Unknawn | PHA

3.2.22.3. Presets Close |

Figure 188 shows the Presets tab. The Figure 187. 916, 916A, ACE, and Spectrum ACE About

presets can only be set on an MCB that Tab.

IS not acquiring data. Y ou can use any

or all of the presets at onetime. To disable a preset, enter avalue of zero. If you disable al of the
presets, data acquisition will continue until manually stopped.

When more than one preset is enabled
(set to anon-zero value), the first ADC | About Pressts |

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 | e Time

know the general activity before [ FROIPesk

counting. For example, the Live Time

preset can be set so that sufficient | ROl Integra

counts can be obtained for proper I~ Qverflow

calculation of the activity in the sample

with the least activity. But if the sample Close |

contains a large amount of this or Figure 188. 916, 916A, ACE, and Spectrum ACE Presets
another nuclide, thedead timecouldbe 1

high, resulting in along counting time

for the sample. If you set the ROI Peak

preset in addition to the Live Time preset, the low-level 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 ROl Peak preset can be viewed as a“safety valve.”
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The values of all presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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
instrument’sreal time and livetime are
monitored at the bottom of the ADC
tab (Fig. 189).

Real Time Live Time
0.00 0.00

Cloze |

Figure 189. 917 ADC Tab.
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3.2.23.2. About

Thistab (Fig. 190) displays hardware
and firmware information about the
currently selected 917, aswell asthe
data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the MCB
is currently locked with a password.
Read/Writeindicates that the MCB is
unlocked; Read Only meansitis
locked.

3.2.23.3. Presets

Figure 191 shows the Presetstab. The
presets can only be set on an MCB that

apC  [BBA) Presets|
ORSIMP4 MCE 1 [nput 4

S ample

|

Acquigition Stark Time Aooeszs

IUnknown | Readfwiite
Firrmware Rewvizion Serial Murnber Aoquizition kMode

| 07002 | Urknown | PHA,

Cloze |

Figure 190. 917 About Tab.

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled
(set to anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not
know the general activity before
counting. For example, the Live Time
preset can be set so that sufficient
counts can be obtained for proper
calculation of the activity in the sample
with the least activity. But if the sample
contains alarge amount of this or
another nuclide, the dead time could be
high, resulting in along counting time

Real Time
Live Time

ROl Peak

J11]

ROl Integral

[ Overflow

Cloze |

Figure 191. 917 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 ROl Peak preset can be viewed asa

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROI s are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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. amplfier | ADC | Stabilicer | Fisld Data | &bout | Presats|
NOTE The changes you make on this EG Da,i]”: 1980 e 0
tab take place immediately. e
Thereisno cancel or undo D —
for this dial 0g. Flne.l 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.

Figure 192. MicroNOMAD Amplifier Tab.
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3.2.24.2. ADC

Thistab (Fig. 193) contains the Gate
and Conversion Gain controls. In
addition, the current real time and live

Properties

Amplifier  A0C |Stal:ui|izer| Field Datal About I F'resetsl

[3 ate

Corverzion Gain eIk

time are monitored at the bottom of the Ot <]
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).

Live Time
0.00

Real Time
0.00

Cloze |

Figure 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 I nitialize 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 val ue 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
Channel and Width values manually or amplfier | DT Stabilizer | Field Data | About | Presets |

click on the Suggest Region button.
Suggest Region reads the position of the

T iGain Stabilization Enabled——

marker and inserts values into the fields. BB |

If the marker isin an ROI, the limits of width: [

the ROI are used. If the marker isnot in e |
an RO, the center channel is the marker Adiustment

channel and the width is 3 times the Manzq o

FWHM at this energy. Now click on the
appropriate Enabled checkbox to turn
the stabilizer on. Until changed in this _ Cose |
dialog, the stabilizer will stay active Figure 194. MicroNOMAD Stabilizer Tab.

even if the power isturned off. When

the stabilizer is enabled, the Center

Channel and Width cannot be changed.

3.2.24.4. Fiedld Data

Thistab (Fig. 195) is used to Enter and Properties
Exit the Field Mode (remote operation Amplifier | ADC | Stabilzer Field Data | About | Presets |
detached from a PC) or to view the

i . . tove Spectra
MicroNOMAD spectra collected infield T F
mode. The MicroNOMAD can only be 1 B
set in Field Mode by clicking on the il |

Enter button on thistab, and remainsin
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 ﬂ

inthe MCB. The active spectrumisthe 16195 MicroNOMAD Field Data Tab.
spectrum where the new data are

collected. The current active spectrumis
lost.

When the MicroNOMAD isin 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
microNOMAD waits until the next trigger and then starts the collection of the new spectrum.
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NOTE If the MicroNOMAD isin 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

Thistab (Fig. 196) displays hardware Properties
and firmware information about the Ampliier | ADC | Stabilizst | Fisld Data bout | Pressts |
currently selected MicroNOMAD, as SINGLEY_LIZ MCE 9

well asthe data Acquisition Start

Time and Sample description. In

addition, the Access field shows 5 ample
whether the MCB is currently locked !

with a paSSVVOFd. Read/Write indicates ﬁ'gfqﬁulf;??E:?;;Z;m;wember 07, 2002 | Fi:aluz:lf"ijfite
that the MCB is unlocked; Read Only - o _' »

itisl ked Firrmware Revizion Sernial Murmber Acquizition Mode
means it Islockea. [ uNOM-003 " Urknown | PH

3.2.24.6. Presets Cloze |

Figure 197 shows the Presetstab. The Figure 196. MicroNOMAD About Tab.

presets can only be set on an MCB that

IS not acquiring data. Y ou can use any

or al of the presets at one time. To disable a preset, enter avalue 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 befpre _ Amplifier | ADC | Stabilizer | Field Data | &bout Presets |

counting. For example, theLive Time

preset can be set so that sufficient [10.00 Real Time

counts can be obtained for proper

calculation of the activity in the sample !

with the least activity. But if the sample [ ROIPesk
——

Live Time

contains alarge amount of this or

another nuclide, the dead time could be ROl Integral

high, resulting in along counting time I~ Overflow

for the sample. If you set the ROI Peak

preset in addition to the Live Time Close |
preset, the |ow-level sampleswill be Figure 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 ROl Peak preset can be viewed as a
“safety valve.”

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin all channels for this MCB marked with an ROI reaches
this value, unless no ROIs are marked in the MCB.

Marking the Over flow checkbox terminates acquisition when datain 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.
. Gain: 10.84
NOTE The changesyou make on this 500 25 00
tab take place immediately. Thereisno ST
el or undo for this dialog T :
canc ) Fire: IW

Adjust the Fine gain with the horizontal
dlider bar or the edit box, in the range

of 5.00 to 25.00.
3.2.25.2. ADC Close |
Thistab (Fig. 199) contains the Gate Figure 198. MicroACE Amplifier Tab.

and Conversion Gain controls. In
addition, the current real time and live time are monitored at the bottom of the dial og.

Gate

The Gate control allows you to select a Properties x|
logic gating function. With this function Amplfier ADC | Stabilizer | About | Presets |

Off, no gating is performed (that is, all Gate oo Gam [ N
detector signals are processed); with [of ] T :
the function in Coincidence, agating

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 Ao Tine Lo T

of the detector signal. The gating signal 000 00

must occur prior to and extend 500

nanoseconds beyond peak detect (peak ﬂl
maximum). Figure 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.qg., 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 again stabilizer; gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 200) shows the
current values for the stabilizer. The amplifier | ADC Stabilizer | About | Presets |

value in the Adjustment section shows e T —

how much adjustment is currently 'Eemer hon o

applied. The Initialize button sets the '

adjustment to 0. If the value approaches widh |1

90% or above, the amplifier gain should Suggest Region |

be adjusted so the stabilizer can continue Adjustment

to function — when the adjustment { Initialize | +0%

value reaches 100%, the stabilizer

cannot make further corrections in that

direction. The Center Channel and _ Cese |
Width fields show the peak currently Figure 200. MicroACE Stabilizer Tab.

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 isin an ROI, the limits of the ROI are used. If the marker isnot in an
ROI, the center channel isthe 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

Thistab (Fig. 201) displays hardware Propertics x|
and firmware information about the

Amplfir | ADC | Stabilzer About | Presets |

currently selected MicroACE, aswell SR EE

asthe data Acquisition Start Time

and Sample description. In addition,

the Access field shows whether the Sample

MCB is currently locked with a I

passvvord. Read/Wr |te |nd| cates that Acquizition Start Time Access
the MCB is unlocked; Read Only Hrknown | | Read'wie
meansitis IOCked. |F|rm$f'lr:eE|-:IDEx;smn | Sel_rllzlkﬁ;;n:er | .ﬁ.cqulirlltﬁ; tode

Close |

Figure 201. MicroACE About Tab.
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3.2.25.5. Presets

Figure 202 shows the Presetstab. The Properties x|
presets can only be set on an MCB that aumplfier | ADC | Stabilizer | About  Presets

IS not acquiring data. Y ou can use any
or al of the presets at onetime. To
disable a preset, enter avalue of zero.

If you disable al of the presets, data
acquisition will continue until manually
stopped.

Real Time

Live Time

ROl Peak:

J11)

ROl Integral

When more than one preset is enabled I~ Oveiflow
(set to anon-zero value), the first
condition met during the acquisition Close |
causes the MCB to stop. This can be Figure 202, MicroACE Presets Tab.

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

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 al countsin 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 Over flow checkbox terminates acquisition when datain 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

Thistab (Fig. 203) contains the Gate,
Conversion Gain and Digital Offset ADC | sbout | Presets|

controls. In addition, the current real Gate ComversionGain |
time and live time are monitored at the [ B w%rfm - :I
bottom of the dialog. Digital Dffset [T 3
Gate

The Gate control allows you to select a S Live T

logic gating function. With this function 000 000

Off, no gating is performed (that is, all

detector signals are processed); with _ Cose |
the function in Coincidence, agating Figure 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 apha particle corresponds to a 10-V output. All amplifier connections are internal

to the system.

178




3. MCB PROPERTIES DIALOGS

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.

Tablel. Offset and Conversion Gain Settings.

Starting Ending Offset Conversion
Energy Energy Gain
(MeV) (MeV)
3.0 55 600 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 85 1200 2048
Spectrum size is 512 channels.
3.2.26.2. About
Thistab (Fig. 204) displays hardware

and firmware information about the

ADC  About | Presets I
currently selected 920 or 920E, as well Counting Lab 920 [MCE 1)
asthe data Acquisition Start Time and
Sample description. In addition, the —

Access field shows whether the MCB
is currently locked with a password.
Read/Writeindicates that the MCB is
unlocked; Read Only meansitis
locked. |

Acquigition Stark Time
18:17.25 Wednesday, April 17, 2019 |

Aooeszs
R ead write

Aoquizition kMode
PHA

Cloze |

Serial Murnber
Uriknciwr |

Firrmware Rewvizion
0920-008 |

3.2.26.3. Presets

Figure 205 shows the Presetstab. The
presets can only be set on an MCB that
IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter

Figure 204. 920 and 920E About Tab.

"The total memory size and number of segmentsin 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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avalue 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 anon-zero value), the first ADC | About Pressts |

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

Feal Time

Live Time

1111

know the general activity before ROl Peak

counting. For example, theLive Time -

preset can be set so that sufficient

counts can be obtained for proper B| Dl

calculation of the activity in the sample

with the least activity. But if the sample _ Cose |
contains alarge amount of this or Figure 205. 920 and 920E Presats Tab.

another nuclide, the dead time could be

high, resulting in along counting time

for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-level
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 ROl Peak preset can be viewed asa
“safety valve.”

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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 Over flow checkbox terminates acquisition when datain 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 datafields). 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. Therangeis
from 99% to 0.1% in 0.1% steps. Y ou have complete control over the selected peak region. The
region must be at least 7 channels wide with 3 channels of background on each side of the peak.
Asthe uncertainty is calcul ated 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 limitsin the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak | nfo command, 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 formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA value is calculated in the MCB given the values a, b, c, 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 | Presets MDA Preset |

Itis IOWer, vaUISItlon ISStOpped. HDA FPre=set | Huczlide | Energy | Srdiew |
Coefficients A, B, and C can be R
entered as numbers. |f the application, DEEE|
such as GammaVision, supports MDA MDA Preset Coefficients
calculations, you can click on the Carecion oA : [2710000

Suggest button to enter (from an Muclide: [Co57 ] B: [0.000000 Siiaest |
internal table) the values for the MDA Energy: | ] kev C: 21700000

type selected. The MDA type should be

chosen before the preset is selected Close |
here. Figure 206. 920E MDA Preset Tab.

Select the Nuclide and Ener gy 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 islabeled
Correction, the efficiency (Eff) is set to 1.0 and the preset operates as before. If the Correction
factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

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

Thistab (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 dial og.

Gate

The Gate control allows you to select alogic 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 Properties X
prior to and extend 500 nanose_conds ADC | High Vu:ultagel About I Statusl Presetsl

beyond peak detect (peak maximum). oo T )
An external oscilloscope is needed to [or = Conversion Gain - IS —
check this timing. Digital Offset [300 =
Conversion Gain and Digital Offset

The Digital Offset and Conversion T e

Gain are used to control the starting e e

energy and energy range of the : :

spectrum collected. In many cases Close |
the [ow-energy portion of the spectrum o 507~ CTETE PC and OCTETE PlusADC Tab.
contains no data of interest and can be
discarded. The OCTETE PC uses digital
offset in the MCB to accomplish this. The conversion gain is the number

of channels corresponding to afull-scale input of 10 V. In the OCTETE PC, the amplifier gainis
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, Table 2. Offset and Conversion Gain Settings.
with the spectrum size set to 512 channels, Starting Ending Offsst | Conversion
for some commonly used spectrum energy Energy Energy Gain
ranges. The energy range can be the same (MeV) (MeV)
for al inputs, different for all inputs, or any 30 55 600 2048
combination m_betvyeen_. Each input hasits 30 8.0 300 1004
own energy calibration in the system. These
are only examples; any other combination 4.0 6.5 800 2048
can be used. 4.0 9.0 400 1024
5.0 7.5 1000 2048
3.2.27.2. High Voltage 6.0 8.5 1200 2048
Figure 208 shows the High Voltage tab, Spectrum sizeis 512 channels.

which alows you to turn the MCB biason
or off, and monitor the MCB voltage
(Actual) and leakage Current.

®To change the total memory size or enable the second set of eight inputsin 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 arear-panel Properties |
Vacuum/Bias Interlock switch that ADC HighWoltage I.-'-‘-.I:u:lut I Statusl Presetsl

can disabled the bias when chamber

pressure rises above the cutoff value. _on | eeual[ 50 vols

When the cutoff value is exceeded and 0ff

the interlock shuts off the bias, the Curent: | 45 na

dialog’s On button remainsin the on
(depressed) position. In this condition,
bias will be automatically reapplied ‘ on ‘
when the vacuum improves sufficiently

or theinterlock switch is set to off.

Cloze |

When the bias is on, the detector Figure 208. OCTETE PC and OCTETE Plus High
leakage current is shown in the Voltage 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

Thistab (Fig. 209) displays hardware Properties X
and firmware informatiqn about the ADC | HighVoltage About | Statusl Presetsl
Currently selected OCTETE as well OCTE-133 Input 1
asthe data Acquisition Start Time

and Sample description. The Access

field shows whether the MCB is Sample

currently locked with a password. jsucback

Read/Writeindicates that the MCB is Acquisition Start Time Aesess
nlocked: Read Only meansit is [12:47:11 Tuesday, August 22, 2000 [ FRead/wiite

y , Firrmware Revizion Sernal Hurnber Acquisition Mode

locked. | DCTE-DDZ | 133 | PH&

This screen displaysthe OCTETE's Close |

serial number; all OCTETEshavea Figure209. OCTETE PC and OCTETE Plus About Tab.

unigue serial number which isread 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 pressureis
displayed in millitorr (mT). If the
pressure is above the range of the
vacuum gauge (about 1000 mT), the
Vacuum isdisplayed 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 thisdialog is
open.

3.2.27.5. Presets

Figure 211 shows the Presetstab. The
presets can only be set on an MCB that
IS not acquiring data. Y ou can use any
or al of the presets at onetime. To
disable a preset, enter avalue of zero.

If you disable al of the presets, data
acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not

Properties EI

ADC | HighVoltage | About  Status | Presetsl

W acLLn |2 mT

Cloze |

Figure 210. OCTETE PC and OCTETE Plus Status Tab.

Properties EI
ADC | HighVoltage | bout | Status  Presets

Real Time

400.00 Live Time

ROl Peak:

ROl Integral

11

[ Overflow

Cloze |

Figure211. 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 alarge amount of this or another nuclide, the dead time
could be high, resulting in along counting time for the sample. If you set the ROI Peak preset in
addition to the Live Time preset, the low-level sampleswill be counted to the desired fixed live
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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 presetsfor the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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 Plusincludes an Uncertainty preset on the Presets tab (see Fig. 164, page 146,
for an example of this preset’s datafields). 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. Therangeis
from 99% to 0.1% in 0.1% steps. Y ou have complete control over the selected peak region. The
region must be at least 7 channels wide with 3 channels of background on each side of the peak.
Asthe uncertainty is cal culated approximately every 30 seconds, the uncertainty achieved for a
high count-rate sample might be better than the preset value.

Usethe Start Channel and Width fields to enter the channel limits directly, or click on Suggest
Region. If the marker is positioned in an ROI around the peak of interest, Suggest Region reads
the limits of the ROI with the marker and display those limitsin the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak | nfo command, which
Is discussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.
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Marking the Over flow checkbox terminates acquisition when datain 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+cxCounts
Live time * Eff x Yield

MDA =

The coefficients a, b, and ¢ are determined by the MDA formulato be used. The Eff (detector
efficiency) is determined from the calibration. The Yield (branching ratio) is read from the
working library using the nuclide and energy specified. The MDA value is the one you have
entered in the dialog. Counts is the gross counts in the specified region and Livetimeisthelive
time. The MDA valueis calculated in the MCB given the values a, b, c, 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 app“ca“ on, A0C | High Vu:ultagel About I Statusl Presets MDA Preset |

such as GammaVision, supports MDA _

Ca|CU|ati0nS, you can click on the MDA Preset | Huclide | Energy | Add Mew |

Suggest button to enter (from an [ update |

internal table) the values for the MDA [ Deee |

type selected. The MDA type should be MDA Preset Coefficients

chosen before the preset is selected Eu:-rreu:tiu:unl ., A IE.?'I 0ooo

here. Muclide: Im B: IW Suggest |
Energw: m ket C: IW

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains _ Clese |

all the nuclidesin theworking library.  gigyre 212 OCTETE Plus MDA Preset Tab.

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

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

3.2.28. M°CA

3.2.28.1. Amplifier

Figure 213 shows the Amplifier tab. Properties X
This tab contains the controls for Gain, Amplfier | ADC | High Voltage | Power | About | Presets |

Baseline Restor e, Preamplifier Type,
Input Polarity, and Pileup Rejection.

— Gain: 4.00 —Shaping Time
0.00 1.00 IShu:urt j

NOTE The changes you make on this — E ~ Baseline Festare
tab take place immediately. ne: [0 [Fast =
Thereisno cancel or undo for Comse: x5 =]
this dialog.

[nput Polarity
[HF &l

File-up Fiejection [

Gain Cloze |

Set th.e amplifier coarse gain by_ Figure213. M3CA Amplifier Tab.
selecting from the Coar se droplist, then

adjust the Fine gain with the horizontal

glider 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 L ong, 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.
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Basaline Restore

The Baseline Restor e is used to return the baseline of the pulsesto the true zero between
Incoming pulses. Thisimproves the resolution by removing low frequency noise 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
M3CA even when the power is off.

Pileup Reection

Pileup Re ection (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

Thistab (Fig. 214) contains the Con- Properties X
version Gain, Lower Level Discrimi- Amplifier  A0C | High ‘Jn:nltagel F'n:nwerl About I F'resetsl

nator, and Upper Level Discriminator o .
controls. In addition, the current real Sanvasianein | [IEE =
time and live time are monitored at the Lower Level Disc [100 =
bottom of the dialog. Upper LevelDise [4035 =
Conversion Gain | -

The Conversion Gain sets the maxi- zz_anlnnme ;';Z; s

mum channel number in the spectrum.
If set to 4096, the energy scale will be Close |
d_ivi ded_ in_to 4096 channel s. Theconver- qure 214, M3CA ADC Tab.

sion gainisentered in powersof 2 (e.g.,

4096, 2048, 1024, ...). The up/down arrow

buttons step through the valid settings for the M*CA.

Upper- and Lower-L evel Discriminators
In the M*CA the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored.
Thislevel establishes alower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
unproductively occupied processing noise pul ses.
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The Upper Level Discriminator setsthe level of the highest amplitude pulse that will be stored.
Thislevel establishes an upper-level cutoff, by channel number, for ADC conversions.

3.2.28.3. High Voltage

Figure 215 shows the High Voltage Properties x|
tab, which alows you to turn the high
voltage on or off, set and monitor the
voltage, and select the Polarity. _on | Tam[ 0 voks

0if Achual: ﬁ Wilts

.-’-'-.mplifierl A0C  HighYoltage | F'u:uwerl Ahout 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 e v
detector bias remote shutdown signal
from the detector; high voltage cannot ﬂl
be enabled if the remote shutdown o Figre 215, MCA 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 —

battery voltage. The power Sour ces are [Eremal ]

Battery 1 or External.
Battery Waoltage |'|'|.'II:I

Cloze |

Figure 216. M3CA Power Tab.
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3.2.28.5. About

Thistab (Fig. 217) displays hardware
and firmware information about the .-’-'-.mplifierl ADC I High Yoltage | Power  About I F'resetsl
Currently selected M3CA aswell as EETTY M2CA ch 12

the data Acquisition Start Time

and Sample description. In addition,

Properties x|

the Access field shows whether the I'Samp'e
MCB is currently locked with a
ASSW . : : Acquigition Start Time Aooess
{:)h M g§| Rer?ld/ \Iivegtal n((jjl C(gtnels that [14:02:59 Tuesday, August 29, 2000 | Readfwiite
€ e sunioc , Rea y Firrware Revizion Serial Murnber Acquizition kMode
meansit is locked. N [ 17634423 [ PHA

3.2.28.6. Presets Cloze |

Figure 218 shows the Presets tab. The Figure217. M*CA About Tab.

presets can only be set on an MCB that

IS not acquiring data. Y ou can use any or all of the presets at one time. To disable a preset, enter
avalue of zero. If you disable al of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), the first Aplier | ADC | High Voltage | Power | About  Presets |

condition met during the acquisition
causes the MCB to stop. This can
be useful when you are analyzing [
samples of widely varying activity et
and do not know the general activity

before counting. For example, the —

Live Time preset can be set so that otirtear
sufficient counts can be obtained for
proper calculation of the activity in the
sample with the least activity. But if the _ Clse |
sample contains alarge amount of this Figure218. M3CA Presets Tab.

or another nuclide, the dead time could

be high, resulting in along counting

time for the sample. If you set the ROI Peak preset in addition to the Live Time preset, the low-
level 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 ROl Peak preset can be viewed asa
“safety valve.”

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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
mai ntained separately for each distinct ROI. Up to 29 ROIs can be marked. When the integral of
al countsin 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 . Jos 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, Power | About | Fresets |
Shaping Time, Pole Zero, I nput amplfier | Amplifier2 | ADC | Stabiizer | HighVolage
Polarity, and Pileup Rejection. ~ Gair: 1000.00 Shaping Time - Pale Zera
050 o | — | [
NOTE The changes you makg onthis | t:::: e Er—
tab take place immediately. Fine: [ 7.0000 we 0
Thereis no cancel or undo for Comse [x 1000 ]
thisdialog.
] File-up Fiejection [+
Gain
Set the amplifier coarse gain by N

selecting from the Coar se droplist, then  Figure 219. MiniMCA-166 Amplifier Tab.
adjust the Fine gain with the horizontal

dlider bar or the edit box, in the range of

0.5t0 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 L ong, 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.

PoleZero

Thisfield allows you to set the Pole Zer o to any value you wish much the same as with the ol d-
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 seeif 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 Rgection

Pileup Rgection (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 specia 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 [0to -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

Thistab (Fig. 221)contains the Con-
version Gain, Lower Level Discrimi-
nator, and Upper Level Discriminator
controls. In addition, the current redl
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-L evel Discriminators

x|
Power | About I Prezets I
smplfier  Ampifier2 | ADC | Stabiizer | HighVoltage
Signal Routing Analog Threshold
[ [Ditect (0 to +3v) =] [ E =

Close |

Figure 220. MiniM CA-166 Amplifier 2 Tab.

X
Pawer Abaut I Prezetz I
Arnplifier Amplifier 2 ADC I Stabilizer I High “oltage
Converzion Gain 1E j
Lower Level Disc IEI j
Ilpper Level Dizc |E|E|1 :I
Real Time Live Time
100,00 100.00 Court Rate [0

Cloze |

Figure221. MiniMCA-166 ADC Tab.

In the MiniMCA-166 the lower- and upper-level discriminators are under computer control.

The Lower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored.
Thislevel establishes alower-level cutoff, by channel number, for ADC conversions. Setting
that level above random noise increases useful throughput because the MCB is not
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unproductively occupied processing noise pul ses.

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

3.2.29.4. Stabilizer

The Stabilizer tab (Fig. 222) allows Properties X
you to control the MiniMCA-166 gain Pawer | About | Presets |
stabilizer. Gain stabilization is discussed amplfier | Amplfier2 | aDC Stabilizer | High Voltage

in detail in Section 3.4.

T Gain Stabilization Enabled——
The value in the Adjustment section CenterCrar. [25
shows how much adjustment is currently width: [50
applied. The Initialize button setsthe Suggest Region |
adjustment to 0. If the value approaches Adjustment
90% or above, the amplifier gain should { Initialize | +0%
be adjusted so the stabilizer can continue

to function — when the adjustment value
reaches 100%, the stabilizer cannot make _ Close|
further correctionsin that direction. The  Figure 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 isin an ROI, the limits of the ROI are used. If the marker isnot in an
RO, the center channel isthe marker channel and the width is 3 times the FWHI\/I at this energy.

Now click on the appropriate Enabled Properties x|
checkbox to turn the stabilizer on. Until — | bt | Prosate I
Chﬁnged in this dialog, the stabilizer drplfier | Amplfier2 | ADC | Stabilesr  HighVolktage
will stay active
even if the power is turned off. When _on | Tame] 0 vk
the stabilizer is enabled, the Center 0ff Actuat | g el Sl
Channel and Width cannot be Curent:| 0 na “TTL [
changed.

; Polarity
3.2.29.5. High Voltage ‘ Off ‘ e
Figure 223 shows the High Voltage

tab, which allows you to turn the high -
voltage on or off; set and monitor the —l

Figure 223. MiniM CA-166 High Voltage Tab.
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voltage, monitor the leakage Current, show the Polarity, and select the Shutdown mode.

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

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

Thistab (Fig. 225) displays hardware
and firmware information about the
currently selected MiniMCA-166, as
well asthe 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 meansit is locked.
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Properties

dmplfier | Amplfier2 | ADC
Power | About

Battery Yaoltage |?.Ei!3

x|

| Stabiizer | Highvoltage |

Fresetz

Cloze |

Figure224. MiniM CA-166 Power Tab.

Properties

| Stabiizer | Highvoltage |

Armplifier Amplifier 2 | ADC

Pawer About Presets

BakdBAM MCE 17

S ample
|
Acquigition Stark Time Acoess
[13:18:18 Thurzday, March 23, 2000 | Read/write
Firrware Revizion Serial Murnber Acquizition kMode
| MMCA-30Z2 | 243 | PHA

Cloze |

Figure 225. MiniM CA-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 avalue of zero.
If you disable al of the presets, data acquisition will continue until manually stopped.

When more than one preset is enabled Properties X
(set to anon-zero value), thefirst amplier | Amplfier2 | ADC | Stabilzsr | HighVohage |
condition met during the acquisition Power | About Presets

causes the MCB to stop. This can be

useful when you are analyzing samples [ Fieel Tz
of widely varying activity and do not [0000  LiveTime
know the general activity before —

counting. For example, theLive Time

preset can be set so that sufficient [ ROl inega

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 ﬂl
another nuclide, the dead time could be Figure 226. MiniM CA-166 Presets Tab.

high, resulting in along counting time

for the sample. If you set the ROI

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

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

Enter the Real Time and Live Time presetsin units of seconds and fractions of a second. These
values are stored internally with aresolution of 20 milliseconds (ms) since the 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 countsin 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/M CB 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 areference 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 isdisplayedin
units of time.

«-* InSight -- digiDART s/n 241 [ Calibration source 1714 )

File Acquire Calculate Services ROl Display

b ark.

I Peak - l

Trigger
I LLD - l

" Single Hesetl
Dela_l,l:l T9.E0 i’

— Bazeline Festarer—

Ao £ IEB ns.

Fast €& Slow

I ET-

Pale Zera
Auto|[2084 =]

Other Contrals. .. I

2 0ORTEC
11:00:45 &b
‘Wed  10-Jan-01

Marker: BO0D = 50.00 us. -2 Cnts

b Model Mo, DDAR-002 4
Figure 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 whilein
InSight mode; on next startup, this MCB will still bein 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 isavertical scrollbar for adjusting the vertical offset of the
waveform. The value of the offset is shown on the display. Double-clicking the mouse in the
scrollbar will set the vertical offset to the vertical value of the channel at the marker position.
Thislets 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 anew 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 pulsesin 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 pulseisthere.

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

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 afamiliar
shape in this display. The Auto mode will adjust the vertical scale for each pulse. The pulseis
shown before the amplifier gain has been applied, so the relation between channel number and
pulse height is not fixed.

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 shownin
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

I “none:

j

ROI in the spectrum. This Mark can be used to set the timing for the gate E'Leg%ﬂ%‘?s'i':t

pulse. It can also be used to set the shaping times and flattop parametersto B aselineR

get the best performance. EzEELDmc
Gate

For example, suppose you want to get the best resolution at the highest Peak

throughput possible. By viewing the pulses and the pileup reject marker, you ~ Figure228.

can increase or decrease the rise time to obtain a minimum of pileup reject g'daéé i'gf"ay

pul ses.

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

support all Marks.)

None

PileUpRe ect

NegBL Disc

BaseL ineR

PosBL Disc

Busy
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No channels are marked in the display.

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

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

This shows when the baseline restorer is actively restoring the baseline.
This shows when the positive baseline discriminator has been triggered. The
signal is used internally in the live-time correction, baseline restoration, and

pile-up rejection circuits.

When the MCB busy signal is active, Busy showsin the Mark box. It
represents the dead time.
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e 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 pul ses that
are accepted. That is, the rgjected peaks will not be marked. Simply put, in
all modes the accepted peaks are marked.

® Peak Thisisthe peak detect pulse. It indicates when the peak detect circuit has
detected avalid pulse. The Mark occurs about 1.5 ps 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 Timevalueis
for both the rise and fall times; thus, changing the rise time has the effect of spreading or
narrowing the quasi-trapezoid symmetrically.

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (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 aflattop that slopes downward; choosing a negative value gives an upward
slope. Alternatively, Optimize can set the tilt value automatically. Thisvalue is normally the
best for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/resol ution tradeoffs. The Optimize 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 itsoriginal position. The input pulse-height-to-channel-
number relationship is.
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Channel number = Intercept + Gain * pulse height (7)
where:
Intercept = The channel number of the zero-height input pulse
Gain = Therelation between pulse height and channel number (slope of the curve)

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

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

The coarse and fine gains should be set to the desired values, both stabilizersinitialized, and the
pole zero triggered before setting either stabilization peak. For example, on the 92X thisis done
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 pul se-height-to-channel-number
relationshipisasin Eq. 3.

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

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

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

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

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 asthe “live time,” is then used to determine the net peak count rates
necessary to determine nuclide activities. As an example, consider the case where the
spectrometry amplifier and ADC are 25% dead during the acquisition. If alive-time preset of
100 seconds is selected, the spectrometer counts for atotal 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 apeak 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 resultsin
an incorrect result if the gamma-ray flux is changing as a function of time. If an isotope with a
very short half-lifeis placed in front of the detector, the spectrometer might start out with avery
high dead time, but the isotope will decay during the count and 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 aresult, the number of countsin the
peak will not be correct.

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

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.

SPatent 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 Modefield set to NORM _CORR onthe ADC
tab), the two spectra stored are the LTC spectrum (live time and real time with dead-time [osses)
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.

Inthe second ZDT mode (ZDT Modefield 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 countsin 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 countsin
channels 1000 to 1100 in the error spectrum. Or, shown another way, the countsin channel i can

be expressed as N (i) * / V(i) with a1l-sigma confidence limit, where N is the corrected spectral
dataand V is the variance (error) spectral data.

Table3. 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 | nfo 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 h

Figure 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:

1+2

’ h-1+1
B=|)C + ) C, (10)
i=1 i=h-2 6
where:
B = thebackground area
I = theROI low limit
h = theROI high limit
C. = thecontentsof channdl i
6 = the number of data channels used (three on each end)
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The gross areais the sum of all the channels marked by the ROI according to the following:

h
4, = ; C, (11)
where:
A, = thegrosscountsinthe ROI
I = theROI low limit
h = theROI high limit
C. = thecontentsof channel i

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

Aag - E Cz‘ (12
i=1+3
where:
A,, = theadjusted gross countsinthe ROI
I = theROI low limit
h = theROI high limit
C. = thecontentsof channdl i

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

_, _ B(h-1-5
A, = A, iy (13)

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

h-1-5 h-1-5
= A B 14
ou = | 4ot 52 (44 s
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where:
A,, = theadjusted grossarea
A, = thenetarea
B = thebackground area
I = theROI low limit
h = theROI 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 asthe
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-us time constant; this setting is equivalent to 12-us peaking (rise) time
inour digital spectrometers.

Up to some value of rise 12

time, one can expect 10 |- -
improved resolution with 8

increasing rise time; there =8 °f T
will, however, be a tradeoff 23 5l- .
in maximum throughput to 23

memory. Figure 230 illustrates £ £ 4[° i
an example of this tradeoff. =2 .
ORTEC digital spectrometers ol v
operate well above the peak 1 5 9 15 20 30 50 75 95 105 120 130 140
of the t_hroughput curve. Count Rate (kcps)

Operating there allows these

instruments to handle an Figure 230. An Example of the Tradeoff Between Throughput and

even higher rate of incoming ~ Count Rate.

counts, but with less datainto

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 isaguide 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

agenera guide only).

Table4. Rise Time Sdection Guide.

Input Count Rate | Maximum | RiseTime

Dynamic Range | Throughput (ns)
0--->20000 9000 12
0--->50000 12500 8
0--->75000 23500 4
0--->100000 37000 24
0--->150000 50000 1.6
0--->200k 70000 0.8
0--->220k 85000 0.6
0--->250k 100000 04
0--->300k 120000 0.2

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

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 | nfo calculation described in Section 3.7, so the Nuclide
Report display is the same as the Peak I nfo display on the selected peak in the spectra stored in
the PC. The calculated value is computed by multiplying the net peak count rate by a user-
defined constant. If the constant includes the efficiency and branching ratio, the displayed value
Isthe activity. Y ou enter the nuclide label and the activity units.
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Properties |

e L . .
T et e

Amplfier | Amplfier2 | ADC | Stabileer | HighVokage |
Field Drata I About I Statusl Frezets I DA Preset  Muclids Repart

Huclide| Lo ROT | Hi EOI| Factor Add Mew |
-'I:I ..................... t 't'-l .................... 1|-||-||-||-|E+L”-”-I Update |
ll_' ﬂ Delete |

Library Report

Muclide: IEu-1 54 1|I,I Nuu:lide:IEu-1 54 Factar: |1.EIEIEIEIE+EIEIEI
Low ROI: [543 Units: |

—— |1 214 jv High HDI:IEEE i SelectfomLib

LCloze |

Marker. EBH3 = 12323 keV 1.762 Chts
Figure 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 1221 1.48E+00 86.2

3.9.2. Calculations

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

Activity is calculated as follows:

NetCounts * NucCoef

Activity=
v 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, asin any counting situation,
you need to have efficiency factors which are appropriate to the actual counting geometry.
If NucCoef is set to 1, you will get peak count rate on the display.

LiveTimeisthe current live time.

NetCounts is computed with the following equation:

NetCounts = GrossCounts — Background

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

Background is:

AvgCount first 3 chan + AvgCount last 3 chan
2

* ROIWidth

Background =

ROIWidthis:
ROIWidth = EndChannel — StartChannel +1 -6

211



ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual

3.9.2.2. Uncertainty

Uncertainty (in percent) is calculated asfollows:

GrossCounts +Background . ROI—M

Uncertainty = \ NoiC 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:
MaximumROI Chan is the channel in the ROI with the most counts. If there are no data, the
center channel of the ROI is used.

EnergySope and Energylntercept are the energy calibration values as entered on the MCB
keypad or by software. If the values are not present, the result is given in channels.
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INFORMATION

A.l. 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 M CBs connected by Ethernet
(those connected to PCs other than the local PC running MAESTRO), asillustrated in Fig. 232.

MAESTRO®-32
MCBSERVE
WORKSTATION MCB

A ETHERNET

Y \ I Y Y v
WORKSTATION WORKSTATION DSPEC®
MAESTRO®-32 MCBSERVE

MCB mce
MCB MCB

Figure 232. Example Network Setup.

Each time CONNECTIONS software is 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 isidentical to the Master Instrument List, and,
optionally, broadcast the new Master Instrument List to all PCsthat 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 | SA
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 M odify, unmark the entry for the DPM-ISA card, then click on Close. If arestart 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. MCBLOC32.INI

ThemcBLoc32. N1 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 makein the
install wizard and do not affect other M CBs connected via a network. Ethernet communication is
always enabled, so MmcBLOC32. INI does not contain entries for MCBs with built-in Ethernet
adapters, such as the DSPEC and ORSIM 111.

For CONNECTIONS-32 applications installed or upgraded beginning in August 2004, you should
not change the contents of the MCBLOC32.INI file aswas 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 M odify 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 arestart 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 isincluded for users
operating older CONNECTIONS hardware and software.

To use direct-connect MCBs, Windows NT V4.x must use
the NWLink | PX/SPX Compatible Transport protocol. As
noted above, systems without any direct-connect Ethernet
devices can use any protocol.

To check to seeif the NWLink IPX/SPX Compatible Transport
protocol isinstalled, to add it, or to select it as the default, click
on Start from the Windows Taskbar. Next select Settings, then
Control Panel as shown in Fig. 233.

rograrns 4

e

b

»| B2 Contral Panel
& Printers

]
ﬁ Taskbar...

Figure 233. Startingthe Control
Panel.

ms#  When the Control Panel opens, double-click on the Network icon. Thiswill open the

-8  Network dialog to the Identification tab.
Metwark

A.4.1. Adapter

If no adapter is shown, it needs to be added. Click Network 1]
on the Add... button and follow the hardware \dentiication | Services | Protocols Adapters | Bindings |
instructions for adding the proper adapter. When Netwark Adapters:

adapter setup is complete, click on OK to return
to the Network dialog.

:[1] 3Cam Etherlink IIl PCI Bus-Master Adapter [3C530]

Add..

Bemove Properties... Update

Itern Mates:

3Com Etherlink 11l PCI Bus-b aster Adapter [3C530)

Ok I Cancel |

Figure 234. The Network Dialog, Adapter

Tab.
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A.4.2. Protocol

On the Network dialog, click on the Protocols Network HE
tab to Open the dlalog ShOWﬂ In Flg 235 If the Identificatinnl Services  Protocols |.~’-‘«da|:uter$| Bindingsl
NWLink IPX/SPX Compatible Transport or Netwark Protocols:

i i i i W Ne rotocol
NWLink NetBIOS protocol is not listed, it needsto A o ot Transpot
be added. ¥ TCPAP Pratocal

Bemove EBroperties. . WUpdate

Dezcription;
A nonroutable protocol designed for use in small LAz,

kK | Cancel |

Figure 235. The Network Dialog, Protocols

Tab.
To add the NWLink I PX/SPX Compatible Select Network Protocal
Transport protocol to thelist, click on Add... 5 ot have an mtslaton ek or 148 Sompoent ick Havo DRk
to display the Select Network Protocol dialog '
shown in Fig. 236. Click on NWLink | PX/SPX Wewat otz
H : % AppleT alk Protocal -

Compatible Transport, then click on OK to DL Potocd
return to the Network dialog. (¥ NetBEUI Protocal

L MY Link. [P /5P Compatible Transport

4 Shreams Ervironment =

Have Digk...
Ok | Canicel |

Figure 236. Select IPX/SPX Protocol.
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On the Network dialog, click once on NWLink
| PX/SPX Compatible Transport, then on
Configure... to open adialog 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 Networ k
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.

NWLink IPX/5PX Properties

General ]
If wou are a member of a Netware 3.1 or higher network: with an

Ethemnet adapter card, select 8022 as the Frame Tepe. IF you are
hot zure, zelect Auta Detect or contact your netwark, administrator.

Intermal Metwark Mumber; (00000002

Adapter. [[1] 3Com Etherlink |1l Adapter -]
Frame Tupe: |Ethernet 8023 |Z|
ok | Cancel | | Help
Figure 237. Select Ethernet 802.3 Frame
Type.
Network K E
|dentification  Services | F'rc:lcu:u:nlsl .-’-'«daptersl Bindingsl
Mebwaork Services:
Computer Browser
. MetBlO5 Interface
RPLC Configuration
Server
W' ork ztation
Add... I Remove Properties... pdate
— Description:
Defines a software interiface and naming convention for Microzoft
networking.
aK I Cancel |
Figure 238. The Network Dialog, Services

Tab.
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If NetBIOS Interfaceis not shown, it Select Network Service
should be added. To do this, click on Add.. 5 [ et o
to display the Select Network Service dialog )

(See F| g 239) Metwork, Service:

FTF Server -
Microzaft TCPAAP Printing D
I M etBI0S Interface

Metwoark, Monitar Agent

Remote Accezs Service
DO T mmbim e s o

Click once on NetBl OS I nterface to highlight
it, then click on OK to add the service and
return to the Network dialog.

L d

Hawe Disk. .
Click OK again to close the Network dialog
and finish the operation. If you changed any 0K | Concel |

of the settings, you must restart the PC so the
changes will be applied to Windows. Thisis
necessary before direct-connect devices can
be used.

Figure 239. Select NetBIOS Interface.
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