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NOTE!

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

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




INSTALLATION

This manual describes the CONNECTIONS-32 software to
communicate with your ORTEC MCBs. The manual is supplied
with our CONNECTIONS-32 applications, such as MAESTRO®-32,
GammaVision®-32, or ScintiVision™-32, and isused in
conjunction with each application’ s software user manual. The
Installation for these applications automatically installs the
communication software; no additional disks or setup wizards are
necessary in this case.

The CONNECTIONS-32 communication software can be updated
without changing the application software. The most common
reason for updating isto add communication support for new
MCBs. Thiswill keep your application software (ORTEC or other)
up to date with the latest MCBs. In the case of an update, you must
Install the new CONNECTIONS communication software from the
CD supplied with the new MCB. Before installing the update,
connect and power on all local and network ORTEC instruments
that you wish to use. Insert the CD-ROM and click on Start, then
Run.... Inthe Run dialog, enter D:\Disk 1\Setup.exe (use your
CD-ROM drive designator instead of D:) and click on OK. The
remainder of the installation is automatic — just answer the wizard
guestions, then restart the PC if directed to do so. Y ou will then be
ready to use the new MCB with MAESTRO or other applications.

For more detailed install ation instructions, see Section 2.2.



1. INTRODUCTION

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

The individual application software manuals contain the MCB Property dialogs for the most
common MCB used for that application. All applications can use any of the more than 25 MCBs
supported, and this manual gives complete descriptions for al MCBs.

In addition to the MCB Properties setup information that comprises most of this manual,
Chapter 2 contains general information on installing CONNECTIONS software, selecting the
proper network protocol for using CONNECTIONS systems over a network, installing plug-and-
play hardware drivers, and building the Master Instrument List. (You can then select the MCBs
to be used in your application from the master list.)

1.1. Setting the Data Acquisition Parameters

The MCB propertiesare generally setin [y E x|
a'di alog with multiple tabs, as shownin power | Abow | St | Pesets |
Fig. 1. The number of tabs and the con- Amplifier | ADC | Stablizer | Highvokage | Field Data
tents of the tabs are controlled by the _ -
ey — Gair: 3.35 — Shaping Time —Paole Zer

capabilities of both the MCB and the 030 100] [Soops - StartAuto |

- - ° : 3 u -
application program. The MCBs have L Stop futo |
afeature status which the CONNECTIONS e[ 0497 EETPTE R )
software reads. Only those features - [Resistor Feedbackx] | | J2215
supported by the hardware (such as Coarse:[x 20 ] ~ Input Palarity—
high-voltage polarity) are shown. The Al el K
application software can suppress or Pile-up Rejection ¥

add tabs. Support for the MDA preset

depends on the application. Chapter 3 Chose |
shows the basic Properties dialogs; the

common variations are described.

Fig. 1. Example Properties Dialog.

To use this manual 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.

'For the purposes of this manual, when we refer to MAESTRO, we mean the MCA emulator/analysis application
you are using (e.g., MAESTRO, GammaVision, ScintiVision, ISOTOPIC).
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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 MAESTRO, so direct interaction with the
CONNECTIONS software layer® is not necessary. However, we offer the CONNECTIONS
Programmer's Toolkit with Microsoft ActiveX® Controls for Microsoft Windows 95, 98, 2000,
and NT® (A11-B32) for those who wish to write customized applicationsin 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.

e |nstalling MAESTRO or other CONNECTIONS applications, including the drivers for new
Instruments.

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

Appendix A contains additional setup and configuration notes for special cases including some
laptops and older PCs.

2.1. Setting Up the Network Protocol

This section describes how to select the right Windows 95/98, NT, 2000, and XP protocols for
CONNECTIONS operation on a network. ORTEC CoNNECTIONS software will use all of the
network “languages’ — called protocols — supported by 32-bit Windows. If multiple protocols
are installed on the various PCs in the network, only those PCs with compatible protocols will
be able to communicate with one another. No special settings are required in that case. However,
CONNECTIONS products with built-in Ethernet adapters, such asthe DSPEC Plus™, DSPEC®,
ORSIM™ || or I, OCTETE Plus™, 919E, 920E, 921E, MatchMaker™, and 92X-I,
communicate directly with the PCs on the network; we refer to these as “ direct-connect”
devices. 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 instrumentsviaa
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:

® Windows95/98 IPX/SPX Compatible Transport with NetBIOS (page 4)

Windows NT NWLink IPX/SPX Compatible Transport or NWLink IPX/SPX NetBIOS
(page 7)

® Windows2000  NWLink IPX/SPX/NetBIOS Compatible Transport Protocol (page 11)

e Windows XP NWLink IPX/SPX/NetBIOS Compatible Transport Protocol (page 15)

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 95/98 Network Setup

To use direct-connect MCBs, Windows 95 and 98 must use

the | 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 as the default, click on Start from the Windows
Taskbar. Next select Settings, then Control Panel as shown
inFig. 2.

When the Control Panel opens, double-click on the
Networ k icon to open the Network dialog (Fig. 3).

LR,

Metwork

Hetwork

Configuration l Identificatinn] Access D:untn:ul]

The following netwark, components are installed:

Programsz 4

=
LDocuments

E’Ei- Seltings B3 Control Panel

(& Printers
g Iﬂ Taskbar...

Windows2o5

4l Start
Fig. 2. Starting the Control
Panel.

i E3

Client for Microzoft Metworks

Client for Metware Metworks

S 3Com Etherlink 111 PCMCIA [3C589/3C589E)
.._,_ P45 P¥-compatible Pratacal

4 METEIOS support for IP+/SP-compatible Protocol
File and printer sharing for Microsoft Mebworks

Frimany Metwaork, Logaon:

Client for Microzoft Mebworks

File and Frint Sharing... |

Dezcription

The IP+/SFx-compatible pratocal iz a protocaol Metw are and
Windows MT servers, and Windows 95 computers use to

communicate.

IZIK‘

Cancel

Fig. 3. The Network Dialog.
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2.1.1.1. Adapter

Make sure the Ethernet adapter is on the list of Select Network Component Type K
|nSta”ed ComponentS If nOt, |t mUSt be ajded Click the type of network compaonent you want to install

To add the Ethernet adapter to thelist, 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.

Fig. 4. Select Network Component.

2.1.1.2. Protocol

If | PX/SPX-compatible Protocol is not listed, Sl s o
It needs to be added. To do so, click on Add.... Rl
Thiswill again open the Select Network Com-

ponent Type dialog. Click on Protocol and click EEwEser: H —

on Add.... The Select Network Protocol dialog  Microsoht 326 DLC

& Microzoft 32-bit DLC

(Fig. 5) will open. P
& TCRAP
4 SunSoft

Under Manufacturers, click on Microsoft.

! Have Dizk...
Under Networ k Protocols, click on I PX/
SPX-compatible Protocol. Click OK to add o ] cwenl |
the protocol to the list and return to the
Network dialog. Fig. 5. Select IPX/SPX-Compatible Protocol.
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On the Network dialog, click once on

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

| PX/SPX-compatible Protocol Properties dialog
shown in Fig. 6. Click on the NetBI OS tab,
then check the option | want to enable
NetBlOS over | PX/SPX.

Next, click on the Advanced tab as shownin

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

IPX/5PX-compatible Protocol Properties

2] %]

Eindings] idvanced MetBIOS l

MetBlI0S support allows pou to run MetBIOS applications over
the IF¥/SFx compatible protocal.

i want to enable MetBI0S over IF</SPx

1] | Cancel

Fig. 6. Enable NetBIOS over | PX/SPX.

IPX/5PX-compatible Protocol Properties EHE3
Bindings Advanced | NetBIOS |

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

zelect itz new walue on the right.
Property: W alue:

Force Even Lenith Packetsz |Ethernet a02 3 |E|
M awirurn Connections

M awirnurn Sockets

Metwork, Address

Source Routing
-

Ok | Cancel

Fig. 7. Advanced Protocol Setup.



2. SOFTWARE INSTALLATION AND CONFIGURATION

2.1.1.3. Network Client

If Client for Microsoft Networksis not on the
list of currently installed network components,
click on Add... to open the Select Network
Component Type dialog. Select Client and
click on Add... to open the Select Network
Client dialog (Fig. 8).

Click on Microsoft in thelist of Manu-
facturers, and Client for Microsoft Net-
wor ks under Network Clients. Next, click on
OK to return to the Select Network Client
dialog. Finally, click on Add to finish the
operation and return to the Network dialog.

Select Metwork Client

E Click the Metwark Client that you want to install, then click QK. If you have
Y aninstallation dizk for thiz dewvice, click Hawe Disk.

Manufacturers: Metwark Clients:

Barnyan
FTF Saftware, Inc.
i Microsoft

& Cliert for Micrazoft Metworks
Cliert for Hefwfare Netwarks

Have Digk...
OK |

Caticel |

Fig. 8. Select Client for Microsoft Networks.

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. Thisis necessary before direct-

connect MCBs can be used.

2.1.2. Windows NT (V4.x) Network Setup

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 showninFig. 9.

mss  When the Control Panel opens, double-click on the

Programs 4

Documents 4

| B2 Cortrol Panel
& Printers
i

j Tazkbar...

Settings

Fig. 9. Startingthe Control
Pandl.

-~ 8 Network icon. Thiswill open the Network dialog to

MNetvark  the | dentification tab.
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2.1.2.1. Adapter

If no adapter is shown, it needsto be added. Click  [IEEaR
on the Add... button and follow the hardware \dentiication | Services | Protoscls Adapters | Bindings |
instructions for adding the proper adapter. When Network Adapters:

adapter setup is complete, click on OK to return {[1] 3Com Etherink lll PCI Bu

to the Network dialog.

Add... Bemove Froperties... Update

Item Mates:
ACom Etherink, 1l PCI Bus-Master Adapter [3C530)

ak I Cancel |

Fig. 10. The Network Dialog, Adapter Tab.

2.1.2.2. Protocol

On the Network dialog, click on the Protocols el 7]
tab to open the dlalog shownin F|g 11. If the Identificatiunl Services Protocols |Adapters| Bindingsl
NWLink IPX/SPX Compatible Transport or Network Protocols

i i i i % NetBEUI Protocol
NWLink NetBIOS protocol is not listed, it needs e bl Tt
to be added. %= TCPAP Protacol

Bemaove Broperties... [Update

— Dezcription:

A nonroutable protocol dezigned for use ik small LAz

Ok | Cahcel |

Fig. 11. The Network Dialog, Protocols Tab.




2. SOFTWARE INSTALLATION AND CONFIGURATION

To add the NWLink | PX/SPX Compatible
Transport protocol to thelist, click on Add...
to display the Select Network Protocol dialog
shown in Fig. 12. Click on NWLink | PX/SPX
Compatible Transport, then click on OK to
return to the Network dialog.

On the Network dialog, click once on NWLink
| PX/SPX Compatible Transport, then on
Configure... to open adialog similar to the one
in Fig. 13.

Open the Adapter pull-down list (double-click in
the field or click once on the down arrow) and
select the adapter to be used. Normally there will
only be one adapter on the system. Next select
the Frame Type pull-down list and click on
Ethernet 802.3. The Internal Network

Number should be |eft at the default value. To
complete this step and return to the Network
dialog, click on OK.

Select Hetwork Protocol HE

Click, the Metwork, Protocol that you want to install, then click Ok, If
—3— you have ah installation dizk far thiz compaonent, click Have Dizgk.
Metwork, Protocal;
14 AppleT alk Protocol -
[4~ DLC Pratocal

'SP Compatible Transport

[4~ Streams Environment

-
B T DD Dems

Hawe Digk...
oK | Cancel |
Fig. 12. Select |PX/SPX Protocol.
NWLink IPX/SPX Properties EH

General ]

|f wou are a member of a Nefware 3.1 or higher netwark, with an
Ethernet adapter card, select 802 2 as the Frame Type. |f you are
not sure, zelect Auto Detect or contact your network. adminiztratar.

Irtermal Nebwork Mumber: (00000003

Adapter. [[1] 3Cam Etherlink. Il Adapter [~]
FErame Type: |Ethernet 8023 El
(1] 4 | Cancel | ‘ Help |

Fig. 13. Select Ethernet 802.3 Frame Type.
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2.1.2.3. Services

Click on the Servicestab to display the dialog
shownin Fig. 14.

If NetBIOS Interfaceis not shown, it
should be added. To do this, click on Add...
to display the Select Network Service dialog
(seeFig. 15).

Click once on NetBl OS I nterface to highlight
it, then click on OK to add the service and
return to the Network dialog.

Click OK again to close the Network dialog
and finish the operation. If you changed any of
the settings, you must restart the PC so the
changes will be applied to Windows. Thisis
necessary before direct-connect devices can
be used.

10

Metwork

Identification Services | F'roh:u:u:nlsl .-’-'«daplersl Bindingsl

Metwark, Services:

Computer Browser
[ HetBI0S Interface
RPLC Configuration
Server
“Wworkstation

Remove

bod. |

Properties...

[Update

— Dezcriphion:

netwarking.

[efines a software interface and naming convention for Microzoft

o ]

Cancel |

Fig. 14. The Network Dialog, Services Tab.

Select Network Service

p— Click the Metwark, Service that you want toinstall, then chck OF, I

Metwoark Service:

wou have an installation disk for this component, click Have Disk.
—1,

FTP Server

Micrasoft TCPAP Printing
Q MetBI0S Interface
Metwork, banitar fagent

Remote Access Service
Do ks, F

Y

|

-

Hawe Digk...

DK|

Cancel |

Fig. 15. Select NetBIOS Interface.




2. SOFTWARE INSTALLATION AND CONFIGURATION

2.1.3. Windows 2000 Setup

To determine whether the NWLink
IPX/SPX/NetBIOS Compatible Transport
Protocol isinstalled, to add it, or to select
It as the default, go to the Taskbar and
click on Start/Settings/Networ k and

Programs L

L2 1

Documents r

Settings " (= Control Panel

[
c
. ; . } .ﬁ BY retwork and Dial-up Connections

Dial-up Connection as shown in Fig. 16. E K searcn " (& Prinkers
Thiswill open the Network and Dial-up . @ Help M Taskbar & Stark Menu...
Connections dialog shown in Fig. 17. §

5 Rur...

§ @ Eject PC

E Shut Do, ..

Fig. 16. Starting Network and Dial-up Connection..

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

1 Network and Dial-up Connections -0 =|
J File Edit ‘iew Favorites Tools  Advanced  Help |

J = Fack ~ = - | @Search L Folders @Histnr&." |ﬁ L > w5 | E
J.ﬂ.ddress I Metwark, and Dial-up Connections j f'I'}G':'

Mame £ Tvpe Skatus
[ Tvp I

E Make MNew Connection

2= ocal frea Connection LA Enabled

|3Cn:um EtherLink III IS4 (3C509/3C5090) in Legacy mode 4

Fig. 17. Network and Dial-up Connections.
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Double-click on the L ocal Area Connection Local Area Connection 3 Status 21 %
entry to display the status dialog as shown in Gereral
Fig.18.
— Connection
Shatus; Connected
Diuration: 01:4312
Speed: 10.0 Mbpz
— Activity
SEpt — 'I = Received
L4
Packets: 3246 | 3444
Froperties Dizable |

Cloze |

Fig. 18. LAN Connection.

Click onthe Pr Opertl es button to open the Local Area Connection Properties 7| x|
Local Area Connection Properties dialog
shown in Fig. 19.

eneral |

Connect using:

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

Configure |

Components checked are uzed by this connection:

. Clignt far Micrazaft Mebworks
File and Printer Sharing for Microzoft Metwaorkz
T Intemnet Pratacal [TCPAP)

| Inztall... I I rinztall Propertiez

— Description

Allows pour computer bo access regsources oh a Microzoft
network.

[T Show icon in taskbar when connected

ak. Cancel

Fig. 19. LAN Properties.
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To add the NWLink | PX/SPX/NetBIOS Select Network Component Type 7 x|
Compatible Transport Protocoal, click on the

Install... button. Thiswill open the Select Click the type of network, component you want ta install:
Network Component Type dialog (Fig. 20). Clent

Click on Protocol to display the Select 9 Service

Network Protocol dialog shownin Fig. 21.

— Dezcription

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

Add... Cancel

Fig. 20. Add a New Protocol.

Click on NWLink IPX/SPX/ Select Network Protocol X|
NetBlOS Compatible Transport
Protocol, then click on OK to
return to the Local Area Connection
Properties d|a|Og (Flg 22) Metwark. Protocal:

AppleT alk, Protocol

DLC Protocol

MetBEUI Protocol

Metwark, Monitor Driver

MrafLink [F/SF=/MetBIOS |:|:|r|'||:|.5|ti|:|||3

Click the Metwark Protocal that you want ta ingtall, then click OF. If you have
E an installation dizk for thiz component, click Have Disk.

Tranzport Pratocol

Have Dizk... |

Fig. 21. Choose the Protocol.
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Select NWLINK [ PX... as shown, then
click on Properties to open the dialog
shown in Fig. 23.

14

Local Area Connection Properties

Eeneral |

Connect using:

2l x|

I B& 3Com EtherLink Il 154 [3C509/3C5090] in Legacy maode

Configure |

Compaonentz checked are uged by thiz connection:

E- File and Printer Sharing for Microsaft Mebworks
" Internet Protocol [TCPAP)

:ﬁ= Internet Protocol [TCRAP]
4

| Inztall... I [ rinztall | Properties

=

— Description

An implementation of the [P and 5P+ pratocalz, which are
uzed by Metwlare nebworlz.

[ Show icon in taskbar when connected

k. Cancel

Fig. 22. LAN Properties.




2. SOFTWARE INSTALLATION AND CONFIGURATION

Set the Frame type to 802.3 as shown, then NWLink IP¥,/SPX /NetBIOS Compatible Tra 21 x|
click on OK and return to the Windows ereral
desktop.
Specify an internal netwark. number if you plan to wn File and
Frint Services for Metware, IF routing, or any other M et are
NOTE ShOUl d yOU experi ence dlffl CUlti es zervice that relies on the S&P Agent. This number applies to all
. . . connectionz on thiz computer that uze such services.,
communicating with network MCBs,
return to this dialog and make sure Intemal network, number: Im

the Frame type setting was saved.

—&dapter
In most cazes, you should chooze Auto Detect. vou should
manually configure the Frame type and Metwork, number
only if Auto Detect doez not wark in pour enviroment.

Frame type: IEthernet a02.3 j
Metwark nurmber: IDUUUDDDD
ITI Cancel

Fig. 23. Choosethe Correct Frame Type.

2.1.4. Windows XP Setup

To determine whether the NWLink IPX/SPX/NetBIOS Compatible Transport Protocol is
installed, to add it, or to select it as the default, go to the Taskbar and click on Start, then
Control Panel. In the Control Panel under “Pick a Category,” choose Networ k and I nter net
Connections (Fig. 24).

l" Control Panel D

All Programs D

ﬁ MNetwork and Internet Connections
-

Fig. 24. Openingthe Control Panel, then Network and Inter net Connections.

Under “Pick a Control Panel Icon,” click on Network Connections
(Fig. 25). Thiswill display the LAN or High-Speed I nternet >

connections, as shown in Fig. 26. Fig. 25. Network
Connections.
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Address ‘:}, Metwork Connections

LAN or High-5peed Internet

Metwork Tasks

: F Local Area Connection 2
E Zreate a new connection Enahlad

#3 et up a home or small LM 3Com 3C905TH-based Ethern. ..
~ office network:

Fig. 26. 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 existi ng LAN entry to - Local Area Connection 2 Status
display the status dialog shown in Fig. 27. R
. . General Suppu:urt|

Click on Propertiesto open the LAN

properties dialog (Fig. 28). Connection
Stakus: Connected
Dhuration; 1 dap 18:54:21
Speed: 100.0 Mbpz

Activity

=
Sent — ﬂa Received

Packets: 1714 | 1.230

[ Properties ][ Dizable ]

Cloze

Fig. 27. LAN Connection Status.
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2. SOFTWARE INSTALLATION AND CONFIGURATION

To add the NWLink | PX/SPX/NetBIOS
Compatible Transport Protocoal, click on

- Local Area Connection 2 Properties E'E'

the I nstall... button. Thiswill open the enersl | Autherticstion | Advanced
Select Network Component Type dialog Cornect using
(Fig. 29). E® 3Com 3CI05TX-based Ethemet Adapter (Generic) #2

Thiz connection uzes the following items:

L~ I Client for Microsoft Metworks
.@. File atd Frinker Sharing for Microsoft Mebwarks
1 05 Packet Scheduler

%= |nternet Protocal [TCPAP)

[ Inztall... ] [ [ rinztall ] [ Properties

Dezcnption

Allowves pour computer to access resources on a Microsoft
network.

[ 5how icon in notification area when connected

] ] [ Cancel

Fig. 28. LAN Properties.

Click on Protocol to display the Select Network
Protocol dialog shown in Fig. 30.

Select Metwork Component Type |E|Pz|

Click the type of netwark, component you want to install:

18] et
.@ Service
R Protocel

Drezcription

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

| add. |} [ Ccancel

Fig. 29. Add a New Protocol.
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Click on NWLink IPX/SPX/
NetBIOS Compatible Transport
Protocol, then click on OK to
return to the Local Area Connection
Propertiesdialog (Fig. 31).

Select Network Protocol

Click the Metwork Protocol that you want to install, then click OF. [f you hawve
E an ingtallation dizk for this component, click Hawve Disl.

MHetwork, Protocal:

[k This driver iz digitally signed.

Tell me why driver zsigning is imporkant

[ OF. l[ Cancel ]

Select NWLINK IPX... as shown, then
click on Propertiesto open the dialog
shownin Fig. 32.

18

Fig. 30. Choosethe Correct Protocol.

- Local Area Connection 2 Properties |E|E|

General | Authentication | Advanced

Connect using:

B 3Com 3C905Tx-bazed Ethernet Adapter [Generic] 2

Thiz connection uzes the following items;

E,l (o5 Packet Scheduler
% MwLink NetBIOS

[

MiwLink 1P /5PN etBIOS Compatible Transport Prot
S Internet Protocol [TCPAPT b
< | @
[ Inztall... ] [ Urinztall ] [ Properties
Dreszcription

An implementation of the 1P+ and 5P+ protocalz, which are
uzed by Metware networks,

[ ] Show icon in notification area when connected

Cloze

Fig. 31. LAN Properties.



2. SOFTWARE INSTALLATION AND CONFIGURATION

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. General

Specify an internal network, number if pouw plan o wn File and
Print Services for Mefware, [P routing, ar any other MNetw are
zervice that reliez on the SAP Agent. This number appliez to all
cohnections on this computer that uze such services.

[ntermal network number; 0000a0aa

Adapter

In miost cazes, vou should chooze Auto Detect. You should
manually configure the Frame tppe and Hetwark, number
anly if Auto Detect does nat wark in pour erviromet.

Frame type: Ethernet 8023

M etwork nurmber: Q0Dooooaa

l OF. ] [ Cancel

Fig. 32. Choosethe Correct Frame Type.

2.2. Installing New CONNECTIONS-32 MCBs and Software
Applications

This section tells you how to install new CONNECTIONS-32 MCBs and software applications
such as MAESTRO. Theinstallation procedures for most USB-connected instruments and the
DSP-Scint™ are slightly different than those for non-USB hardware and software-only
installations. Note that these are generalized instructions; if your CONNECTIONS-32 MCB hasiits
own set of hardware and software installation instructions, they supersede the instructionsin

thismanual. Be sure to contact your ORTEC representative if you have any questions about
these procedures.

® |nstalling anew USB instrument or DSP-Scint Section 2.2.1, page 20
® All other hardware and softwar e installations Section 2.2.2, page 23
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2.2.1. Installing a New USB Instrument or DSP-Scint
Before installing a USB instrument, make sure your USB port is enabled. Refer to the

documentation for your PC and operating system.
2.2.1.1. Installing MAESTRO-32 or Another CONNECTIONS-32 Application

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

2) Enter your customer information and the software serial number, then click on Next.

3) Accept the default installation directory or designate a new one, then click on Next.

4) On the Setup Type page, mark the Setup Type
Checkbox that Corresponds to your Choose the setup bwpe that best suits your needs. ‘

new USB instrument, as shown in
Fig. 33. If you also have other types
Of M CBS attaChed tO th|S PC, I’efel‘ [ i&ttach Detectars to PC interface card ¥ USE [digiBase.digiDar,DSPEC Jr)
tO Step 5 in SeCtion 222 tO determ| ne ¥ Attach Detectars bo printer port

the Other typeS Of Hardware Opt| ons [~ Attach Detectars to serial port

you should select here. Click on Next.

Chooze the Hardware Options lizted below which you would ke ta install:

[ Attach Detectors bo SB5-60
¥ microBASE /DSP-Seint
|metallStheld

NOTE You caninstall other device
drivers later (see Section A.3). <Back [ Mew> |  Cance

Fig. 33. Choosethelnterfacefor Your USB Instrument .
5) On the Select Program Folder page, J

accept the default settings or modify
them, then click on Next to review the installation settings. Click on Next again to begin
copying and registering the MAESTRO program files.

6) When the MAESTRO program files have been installed, the wizard will ask “Do you want
to configure your detectorsnow?” Answer No.

7) You will then be asked if you wish to restart your computer. Answer Y es.

8) When the PC restarts, remove the MAESTRO CD from the drive.

20
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2.2.1.2. Connect the New Instrument and Install the Driver File(s)

1)

2)

3)

4)

5)

6)

For USB instruments, power the PC on, then connect the instrument to the USB port. For the
DSP-Scint, install the PCI card according to the instructions in the hardware manual, then
power the PC on. The Windows “Found New Hardwar e’ wizard will automatically start up.
Click on Next.

On the Install Drivers page of the Found New Hardware wizard, choose “Sear ch for a
suitabledriver (recommended)” and click on Next.

On the Locate Drivers page, mark only the “Specify a location” option (unmark Floppy and
CD if they are marked) and click on Next.

The Found New Hardware dialog might 2 x|
ask you to insert the software application Look in [ UMCB <] « @ B

CD (e.g., MAESTRO) — do not do this.
/The driver files have aready been copied PCTTrump. InF
to your PC and, to ensure proper function, (] raruldr.1e |
should be installed from that location, not Tarumea Inf
fromthe CD. Click on the Browse button
(Fig. 34),gotoc: \ Program Fi | es\
Conmon Fi | es\ ORTEC Shar ed\ UMCBI , File name: |Tc‘-ru|t|r-|ﬂf =l Dpen |
and select the . | NF file SpeCIfled in either Files of type: ISetup Information [ inf] j Cancel |
the hardware manual or Table 1, which
liststhevalid . I NF filesas of May 1, 2003.
Click on Open. Thiswill return you to the
Found New Hardware dialog. Click on OK.

Fig. 34. Select theDriver File.

On the next wizard page, verify that the path and driver filename are correct, then click on
Next.

On the final wizard page, click on Finish.

NOTE Someinstruments (e.g., microBASE™) have two sets of drivers, therefore, they have

two . | NF files that must be installed. In this case, the Found New Hardware wizard
will immediately restart so that you can install the second driver. Repeat the preceding
steps for the second driver. Refer to the unit’s hardware user manual for complete
installation instructions.
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6)

Restart the PC. Thisrestart is necessary to Tablel. .INF Filesfor ORTEC USB Devicesand
complete installation of the drivers and DSP-Scint.

must be performed before you can . .
successfully use the new USB instrument. | MCB Filename to Select
digiBASE™ Ort ecusb. I nf

2.2.1.3. Runthe MCB Configuration _

Program to Build a List of Available DSPEC jr™ O tecusb. Inf

Detectors digiDART® Ot ecusb. | nf

1) Inaddition to the new USB unit, connect DSP-Scint Dntapci . | nf
and power on all local and network
ORTEC instruments that you wishto use, | MICroBASE iar ul dr. : ”;
aswell astheir associated PCs. arumes. o
Otherwise, the software will not detect *An. | NF fileisatext file that contains all device and
them during installation. Any instruments file informz_atior_l required by Wi nd_ows _to Sset up th(_e
not detected can be configured manually _correspo_ndl ng instrument (e.g., driver images, registry

. . information, version).
at alater time (see Section 2.4).

2) If any of the components on the network isa DSPEC Plus, ORSIM Il or 11l, MatchMaker,
DSPEC, 92X-Il, 919E, 920E, 921E, or other direct-connect module, the network default
protocol must be set to the | PX/SPX Compatible Transport with NetBIOS selection on all
PCs that use CONNECTIONS hardware. See Section 2.1 for instructions on making this the
default.

3) Make sure that the MCB Server program, MCBSER32, isrunning on all network PCs with
ORTEC MCBs attached. The MCBSER32 icon (&) should be displayed in the system tray
on the right side of the Windows Taskbar. If MCBSER32 is not running on a PC, open
Windows Explorer on that machine, gotoc: \ Program Fi | es\ Cormon Fi | es\ ORTEC
Shar ed\ Unthi , and double-click on McbSer 32. Exe.

4) From the Windows Taskbar, click on Start, Programs, MAESTRO 32, and MCB

22

Configuration. The MCB Configuration program will locate all of the (powered on) ORTEC
CONNECTIONS-32 MCBs attached to the local PC and to any network PCs, display a master
list of the instruments found, and allow you to enter customized instrument numbers and
descriptions. For additional instructions on building this Master Instrument List, see

Section 2.4.



2. SOFTWARE INSTALLATION AND CONFIGURATION

2.2.2. All Other Hardware and Software Installations

1)

2)

3)

4)

5)

Before installing MAESTRO or another CONNECTIONS application, connect and power on all
local and network ORTEC instruments that you wish to use — including new, non-USB
instruments — then start all of the PCsto which the instruments are attached. Otherwise, the
software will not detect them during installation. Any instruments not detected can be
configured manually at alater time (see Section 2.4).

If any of the components on the network is a DSPEC Plus, ORSIM |1 or 111, MatchM aker,
DSPEC, 92X-Il, 919E, 920E, 921E, or other direct-connect module, the network default
protocol must be set to the | PX/SPX Compatible Transport with NetBIOS selection on all
PCs that use CONNECTIONS hardware. See Section 2.1 for instructions on making this the
default.

Make sure that the MCB Server program, MCBSER32, isrunning on all network PCs with
ORTEC MCBs attached. The MCBSER32 icon (&) should be displayed in the system tray
on the right side of the Windows Taskbar. If MCBSER32 is not running on a PC, open
Windows Explorer on that machine, gotoc: \ Program Fi | es\ Cormon Fi | es\ ORTEC
Shar ed\ Unthi , and double-click on McbSer 32. Exe.

Insert the update CD. If the install program does not start automatically, go to the Taskbar

and click on Start, then Run.... Inthe Run dialog, enter D: \ Di sk 1\ Set up. exe (use your
CD-ROM drive designator instead of D: ) and click on OK to start the software installation
wizard.

The second installation wizard screen (see Fig. 33, page 20) will ask which instrument
interfaces you wish to use. These choices are given to minimize the interferences with
existing hardware on the PC or network. Select as many as needed, however, choose only the
attachment options appropriate for this PC. For laptops, do not check the Attach
instrumentsto my PC interface card box. Check the Attach instrumentsto my printer
port box only if you are connecting MCBs viathe printer port.

® Usethe PC interface card selection for ORTEC PCI cards and Dual-Port Memory
Interface instruments including the 917, 918, 919, 920, 921, 92X, MicroA:CE®,
NOMAD®, NOMAD Plus®, ACE®, TRUMP®, TRUMP-PCI™, and OCTETE PC®.

e The printer port is used for MicroNOMAD, DART®, Model 926, and NOMAD Plus.

NOTE In some cases, the test for an instrument on the printer port might inactivate a
printer attached to that port. If this happens, just reset the printer.
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® Theadd-indriversare used for instruments such asthe digiBASE, digiDART, DSPEC jr,
microBASE, DSP-Scint™, M3CA, and MiniM CA-166.

Note that direct-connect Ethernet devices are always enabled so no checkbox is provided for
them. These include the DSPEC Plus, DSPEC, OCTETE Plus, MatchMaker, ORSIM Il and
11, 92X-I1, 919E, 920E, 921E, and MCBs on other PCs.

6) When you complete the wizard screens and click on Finish, the instrument configuration
program, MCB Configuration, will locate all of the (powered on) ORTEC MCBs attached to
the local PC and any network PCs, display alist of the instruments found, allow you to
enter customized instrument numbers and descriptions, and optionally write this
configuration to all PCsin the network that are running MCBSER32, as described in the
following section. If thisisthe first time you have installed ORTEC software on your system,
be sure to refer there for more detailed information on initial system configuration.

7) At the end of the wizard, follow the instructions to complete installation (depending on the
software installed, you might be asked to restart the PC). Y our CONNECTIONS softwareis
now ready for startup.

2.3. Initial Configuration of the Master MCB List

Theinitial MCB configuration is determined by the MCB Configuration program, which runs
automatically during installation or can be run manually later from the Taskbar (see Section 2.4).

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. 35).

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. Thiswill open the Change
Description or ID dialog (Fig. 36). 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.

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.
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Configure Instruments Yersion 5.10 |

Humber & Dezcription

Close |
1 COLE_DOYLE MCE 1
2 DSPE-399 Cancel
K] BAMBAMZ MCE 17
4 DSPP-140
5
ik

CDSPP-POOOS Help
[ctete-Plus Group 1 Detector 1 F

ke

7 Octete-Plus Group 1 Detector 2

a Octete-Plus Group 1 Detectaor 3

q Octete-Plus Group 1 Detector 4 e
10 Octete-Plus Group 2 Detector 1

11 QOctete-Plus Group 2 Detector 2 Fenumber Hew
12 Octete-Plus Group 2 Detectaor 3

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

Ingtr  nput  Sweztem
9 1 COCTE-0000

Fig. 35. MCB Numbering.

Change Description or ID I
[ nztrument; [npLit; Syshem; 10 Cloze

9 1 OCTE-0000 IE

.. Cancel
Descrption;

i

Octete-Plus Group 1 Detector 1

Fig. 36. Change MCB Number or Description.

When MCB Configuration runs, the resulting MCB configuration list is normally broadcast to
all PCs on the network. If you do not want to broadcast the results, unmark the Update detector
list on all systems checkbox under the instrument list (see Fig. 35) so the configuration will

be saved only to the local PC.

Thefirst time the system is configured, Fig. 37 will be displayed to remind you that al new
Instruments must be assigned a unique, non-zero I1D number.
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Thiz iz the first time pou have configured these detectors.

&l detectors must have an 1D number. Since none of your detectars hawve (D
numbers, it iz recommended that you press Benumber &l to establish intial 10
numbers for your detectors.

Fig. 37. 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 38 will be displayed if the list is amixture of old and new numbers.

You have chozen to Benumber &l of wour detectars even though at least one
detector already has a number. IF pau want your detector numbers ba remain
unchanged for pour exizting detectorz pou should prezs Cancel then chooze
Fenumber Hew.

Frezs OFK to continue renumbering or Cancel bo abandon this operation.

Cancel |

Fig. 38. Renumbering Warning.

NOTE Remember that some applications use the instrument number to refer to a specific MCB
or device (e.g., the. J0B filecommand SET_DETECTOR 5). Therefore, you might
want to subsequently avoid changing its number so all defined processes will still
operate.

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

2.4. Running MCB Configuration Manually

When an MCB is added to the system, you can’t communicate with it until it has been added to
the Master Instrument List by manually re-running MCB Configuration. To do this:

1) Start al of the PCswith which you want to communicate over the network.

2) On each PC, set up the network communication protocol as described in Section 2.1 as
necessary.
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3) Connect and power on all MCBsto be configured.

4) Make sure that the MCB Server program is running on all PCs on the network. The
MCBSER32 icon (£8) should be displayed in the system tray on the right side of the
Windows Taskbar. If MCBSER32 is not running on a PC, open Windows Explorer on that
machine, goto\ Progr am Fi | es\ Cormon Fi | es\ ORTEC Shar ed\ Untbi , and double-click
on MchSer 32. Exe.

5) Runthe MCB Configuration program on any PC on the network. To do thisfrom a PC on
which an ORTEC CoNNECTIONS isinstalled, go to the Windows Taskbar and click on Start,
Programs, the program name (e.g., MAESTRO, GammaVision), and M cb Configur ation.
The configuration program will poll all the MCB hardware on all PCs on the network,
present the list of instruments found, allow you to enter descriptions and names for these
Instruments, and optionally write this configuration to all of the PCsin the network (see
Section 2.3).

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.

2.5. Detector Security

Detectors can be protected from destructive access by password. If your application supports
detector locking and unlocking, passwords can be set within the application. Once a password is
set, no application can start, stop, clear, change presets, change ROIs, or perform any command
that affects the datain the detector if the password is not known (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.

27



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

28



3. MCB PROPERTIES DIALOGS

3.1. Introduction

ORTEC CONNECTIONS-32 applications now use a uniform data-acquisition setup dialog called
Properties. The Properties dialog opens when you select the appropriate command in the
application. This chapter covers the Properties dialog for all CONNECTIONS-compliant MCBs.
Depending on the currently selected MCB, the Properties dialog displays several tabs of
hardware controls including ADC setup parameters, acquisition presets, high-voltage controls,
amplifier gain adjustments, gain and zero stabilizers, pole-zero and other shaping controls, and
access to the InSight™ Virtual Oscilloscope. In addition, the Status tab for certain MCBs
monitors conditions such as al pha chamber pressure, detector status, charge remaining on
batteries, and the number of spectra collected in remote mode.

The following MCBs are listed with the newest first. Use the table of contents or index to find
the setup section for your MCB, move from tab to tab and set your hardware parameters, then
click on Close. Note that as you enter characters in the data-entry fields, the characters will be
underlined until you move to another field or until 5 seconds have lapsed since a character was
last entered. During the time the entry is underlined, no other program or PC on the network can
modify this value.

3.2. MCB Properties Dialogs

3.2.1. digiBASE
3.2.1.1. Amplifier

Figure 39 shows the Amplifier tab. This LS atrd T REx
tab contains the controls for Gain and

[ [ About I Status I Fresets
Shaping Time. Ampliier | Amplfier2 | ADC | Stablizer | HighVoltage
Set the amplifier coarse gain by setting E'lenﬂ 0.50 . Fhapmg Time
the gain jumper described in the [0.75 5 =]
hardware manual to 1, 3, or 9, then —"—
adjust the Fine gain with the horizontal | EETE

dlider bar or the edit box, in the range
of 0.4 to 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 Close |

from0.4to 10.8. Fig. 39. digiBASE Amplifier Tab.

29



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

In almost all cases, the default Shaping Time, 0.75 ps, isthe preferred setting. However, the
digiBASE supports shaping times from 0.75 psto 2 psin steps of 0.25 ps.

3.2.1.2. Amplifier 2

Figure 40 shows the Amplifier 2 tab, Properties for: SINGLEY_LIZ MCB 129
which accesses the InSight Virtual abou | — | S |
Oscilloscope mode. For the more amplfier  Ampifier2 | ADC | Stabiizer | HighVokage |
advanced user, the InSight mode
allowsyou to directly the digiBASE's
advanced shaping parameters and adjust
them interactively while collecting live
data. To access the InSight mode, click
on Start, then refer to the discussion in
Section 3.3.

When you are satisfied with the settings,
Close the Properties dialog and prepare Close

to acquire data. Once data acquisitionis  Fig 40. digiBASE Amplifier 2 Tab.

underway, the advanced user might wish

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.

3.2.1.3. ADC
Thistab (Fig. 41) contains the Gate, Properties
Lower Level D_| scriminator, and ot | Giatis | S |
Upper L evel Discriminator controls. brplfier | Amplfisr 2 ADC | Stahilizer | HighVakage |
In addition, the current real time and

] G N . . T
live time are monitored at the bottom — =] oS Gan =
of thedia 0g. Lower Lewvel Disc (10 il

Upper Lewel Dizc 1023 il

The Gate control alows you to select
alogic gating function. With this
function Off, no gating is performed
(that is, all detector signalsare
processed).

Real Time Live Time
0.00 0.00

Cloze

When the Gate is_set to Enable, if the Fig. 41. digiBASE ADC Tab.
ENABLE INPUT islow (<0.8V), real
time, live time, and data acquisition are
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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 3.2.1.7). 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.
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.
3.2.1.4. Stabilizer

The digiBASE has both a gain stabilizer and a zero stabilizer; their operation is discussed in
more detail in the ORTEC MCB CONNECTIONS-32 Hardware Property Dialogs Manual.

The Stahilizer tab (Flg 42) shows the Properties
current values for the stabilizers. The sbou | Giatis | S

value in each Adjustment section amplfier | Amplifier2 | ADC Stabiizer | High Valtage
shows how much adjustment is s -

Currently applled The | nitialize T iGain Stabilization Enabled—— [~ Zemo Stabilization Enabled——
buttons set the adjustment to 0. If the B G | B e

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

arnpl Ifler galn ShOUId be adJ USted SO Suggezt Regon | Suggezt Regon |

the stabilizer can continue to function Adstment————————— Adustment

— when the adjustment value reaches { Irifislze | +0% { Iriialize | +0%

100%, the stabilizer cannot make —= e |

further correctionsin that direction.

The Center Channel and Width fields _ Clse |
show the peak currently used for Fig. 42. 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
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.

3.2.1.5. High Voltage

Figure 43 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.

3.2.1.6. About

Thistab (Fig. 44) 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
meansit is locked.
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Properties
About ] Statusz ] Freszetz ]
smplifier | Amplfier 2 | ADC | Stabiizer  Higholtags

L On Target| 0 WVolts

0 ‘“alks

0 Actual:

Off

Cloze

Fig. 43. digiBASE High Voltage Tab.

Properties

smplfier | Amplfier 2 | ADC | Stablizer | HighVolkage |
&bt l Status ] Fresets
MAIM_LAE MCE 130

Sample

Acquizition Start Time Aooezs
10:532:35 Frday, December 08, 2002 R eadfsfite

Firrnware B evizion Sernial Mumber Acquizition Mode
DBAS-O0 a PHA,

Cloze

Fig. 44. digiBASE About Tab.
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3.2.1.7. Status

Fi gure 45 shows the Status tab. The Properties
Aux0 and Aux1 counters are reserved dmplifier | Amplfier2 | ADC | Stablizer | HighVolkage |
for future use. The Enable Counter Aot Sitatiis | Presets

functions when the Gate function on
the ADC tab is set to Event and the
digiBASE is actively acquiring datain sl Lourer ]
a spectrum. Under these conditions, Auxl Counter |0
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 Acquir e/ _ Cose |

Clear. Fig. 45. digiBASE Status Tab.

Enable Counter |0

3.2.1.8. Presets

Figure 46 shows the Presets tab. The Properties
preSt_a‘ts Can On'Y _be setona D_etector dmplfier | Amplfier2 | ADC | Stablizer | HighVolkage |
that is not acquiring data (during About ] Status Bresets :
acquisition the preset field

backgrounds are gray indicating that 500.00 Real Time

they areinactive). Y ou can use either
or both presets at onetime. To disable
apreset, enter avalue of zero. If you
disable both presets, data acquisition
will continue until manually stopped.

B00.00 Live Time

When more than one preset is enabled
(set to anon-zero value), the first Llose
condition met during the acquisition Fig. 46. digiBASE: The Presets Tab.

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.

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.
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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).

3.2.2. DSP-Scint

3.2.2.1. Amplifier

Figure 47 shows the Amplifier tab, Properties

which contains the Gain control. =
Arnplifier l.i'-.DE ] Stabilizer] High Unltage] Abot ] F'resets]

Set the amplifier coarse gain by Gain: 5.00 Pole Zera
selecting from the Coar se droplist (5% bl 200 0 —|
to 910x), then adjust the Fine gain e el
with the horizontal slider bar or the Fine: | 04933 He 9
edit box, in the range of 0.5 to 2.00. Coarse: [x 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 to 1820. e

The Input Polarity radio buttons select ~ Fig. 47. DSP-Scint Amplifier Tab.

the preamplifier input signal polarity for

the signal from the detector. Normally, preamplifiers used with Nal(TI) 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 x t - 158.44

where t is the exponentia decay time constant in microseconds.

Enter a number between 0 and 4095, which will correspond to decay time constants from 3.725

to 100 ps according to the relationship:

t = 0.02351 * Pole Zero + 3.725

Example: For atypical 50-ps decay time constant, the number entered will be 1968.

To make afine adjustment of the Pole Zer o setting:

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

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,
slightly 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. Makeafina 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.

3.2.2.2. ADC

Thistab (Fig. 48) contains the Gate,
Conversion Gain, and Lower Level and
Upper Level Discriminator controls. In
addition, the current real time, live time,
and count rate are monitored at the
bottom of the dialog.

The Gate control alows you to select
alogic gating function. With this
function Off, no gating is performed
(that is, all detector signals are
processed). In Coincidence mode, a

Properties
&mplifier  ADC l Stal:uilizer] High Unltage] About ] F'resets]
Gate Converzion Gain  |EIEE :I
|D” ﬂ Lower Level Disc: l'lizl
Upper Level Dizc IF:I
Real Time Live Time
737 [0 272100 Count Fate 0

Close

Fig. 48. 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.qg., 2048, 1024, 512, 256). The up/down arrow buttons step through the valid settings.

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

3.2.2.3. Stabilizer

The Siabilizer teb (Fig. 49) shows the

current value for the gain stabilizer. N
Thevauein the Ad] ustment section .ﬁ.mplifier] apC Stabilizer l High "-.-’-:ultage] About ] F'resets]

shows how much adjustment is currently [~ #3ain Stabilzation Enabled
appl ied. The Initialize buttons set the Center Chan: [0
adjustment to 0. If the val ue approaches widh [0
90% or above, the amplifier gain should _

be adjusted so the stabilizer can continue Suggest Region |

to function — when the adjustment value e e

reaches 100%, the stabilizer cannot make
further correctionsin that direction. The
Center Channel and Width fields show Clase
the peak currently used for stabilization.

|nitialize | -100%

Fig. 49. 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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3.2.2.4. High Voltage

Figure 50 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.

3.2.2.5. About

Thistab (Fig. 51) displays hardware
and firmware information about the
currently selected DSP-Scint aswell as
the data Acquisition Start Time

and Sample description. In addition,
the Access field shows whether the
Detector is currently locked with a
password. Read/Write indicates that
the Detector is unlocked; Read Only
means it is locked.

Properties E |
amplfier | ADC | Stabiizer HighValtage | Apout | Presets |
{.On | Target 0 Volts
0if Actual 0 “als
Off

Cloze

Fig. 50. DSP-Scint High Voltage Tab.

Ed

Properties

Amplfier | ADC | Stabilizer | HighVoltage  About | Presets |
MCE 512

Sample
[

Acquisition Start Time

Aoocess

Ik rioaeary Read afrite

Firrnmare Fevizsion
d5Cl-00

Senal Mumber Acquiziion Mode
00402535 PH2,

Close

Fig. 51. DSP-Scint About Tab.
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3.2.2.6. Presets

Figure 52 shows the Presets tab. A
preset can only be set on a Detector
that is not acquiring data (during
acquisition the preset field back-
grounds are gray indicating that they
are inactive).

Enter either the Real 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 elapsed time or clock
time. Live time refersto the amount of

dmplfier | ADC | Stabilizer | High'okage | About Presats |

Feal Time
Live Time

Close

Fig. 52. 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.

3.2.3. microBASE

3.2.3.1. Amplifier

Figure 53 shows the Amplifier tab,
which contains the Gain control.

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

For Nal detectors, the observed

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

&rnplifier I.-'l‘-.DI: I Stal:uilizerl High "»-"-:ultagel About I F'resetsl

Fain; 0.94

Fire: | 0.9364

Close |

Fig. 53. 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 thedesired level.

3.23.2. ADC

Thistab (Fig. 54) contains the L ower
Level 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 sets the
level of the highest amplitude pulse that
will be stored. Thislevel establishes an
upper-level cutoff, by channel number,
for storage.

3.2.3.3. Stabilizer

The Stabilizer tab (Fig. 55) 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 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 correctionsin that direction.
The Center Channel and Width
fields show the peak currently used
for stabilization.

Properties X|

Corverzion Gain I ﬁ
Lawwer Level Disc I'I 2 ﬁ
Upper Level Disc I‘I oz ﬁ

Feal Time Live Time

3236 .92 Count Bate 199
Cloze |

Fig. 54. microBASE ADC Tab.

Properties b x|
.ﬁ.mplifierl ADC  Stabilizer | High "»-"-:ultagel About I F'resetsl

W [Gain Stabilization Enabled——
Center Chan:  |FERE

ficdth: IEE

Suggest Reqgion |

".ﬁ.diustment

|nitialize I 0%

Cloze |

Fig. 55. 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

39



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

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 FWHM at this
energy. Now click on the Gain Stabilization Enabled checkbox to turn the stabilizer on. The
stabilizer will stay enabled, even if the power is turned off, until changed in this dialog. When
the stabilizer is enabled, the Center Channel and Width cannot be changed.

3.2.3.4. High Voltage

Figure 56 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.

3.2.3.5. About

Thistab (Fig. 57) 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 islocked.

3.2.3.6. Presets

Figure 58 shows the Presets tab. A
preset can only be set on a Detector
that is not acquiring data (during
acquisition the preset fields are
Inactive/gray).
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Properties |
; Targetl 1200 “ols
i Actual: 1199 ol

Cloze |

Fig. 56. microBASE High Voltage Tab.

Properties X|

BamMBEAM MCE 513

S ample

Arcquigition Start Time
[14:22:22 Tuesday, Dctober 29, 2002 |

Aocess
Readwrite

Firrware Revizion
| mB&S-025 |

Sernial Murnber Acquizition Mode
02L0114 | PHA

Cloze |

Fig. 57. microBASE About Tab.




3. MCB PROPERTIESDIALOGS

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 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 avalue of

Properties |

amplfier | ADC | Stabilizer | HighVoktage | About  Presets |

|| Real Time
|1 00.00 Live Time

Cloze |

Fig. 58. microBASE Presets Tab.

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

Sidebar.

3.2.4. DSPEC jr
3.2.4.1. Amplifier

tab contains the controls for Gain,
Baseline Restor e, Preamplifier Type,
I nput 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 ] Fresetz ] MDA Preset ]
Amplier | Amplfier2 | ADC | Stabiieer | HighVokage |
Gain: 1.00 B azeline Restore O ptimize
045 1.00 |.-'1'-.ut|:| ﬂ Start Auto
0 000000000 1 Stl:l .":".utl:l
S Preamplifier Type #
Fine: | 0.5000 |Hesist|:ur Feedbaclj Input Polarity
Coarse: [X2 | e [
MNeeds Ao Opti

Close

Fig. 59. 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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| nput Polarity

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

Basaline Restore

The Baseline Restor e is used to return the baseline of the 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 Mark
region (see the discussion on Marks, p. 160). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 182). 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.

3Patent number 5,912,825.
“Patent number 5,872,363.

SPatent number 5,821,533.
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There should be a radioactive source near the detector so that the count rate causes a dead time
of ~5%. Dead timeis displayed on the DSPEC |r 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 at thistime and, if the DSPEC r 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 pulse shape might not change enough for you to see. (In this situation, you also might not
notice a change in the shape of the spectrum peaks.) The most visible effect of incorrect settings
Is high- or low-side peak tailing or poor resolution.

3.2.4.2. Amplifier 2

|
which accesses the advanced DSPEC |r
Aot ] Status ] Presetz ] kDA Preset ]
|

shaping controls including the InSight o proifer2 | ADC | Stableer | HighVk
Virtual Oscilloscope mode, which is - e
discussed in Section 3.3. e FIRton
iz = | | widh =
The many choices of Rise Time allow i [0.00000 =
you to precisely control the tradeoff s
between resol ution and throughput.
Section 3.8 discusses this tradeoff and inah! g o
contains a guide to choosing rise time Stat | Stop ||| 200
according to count rate. The value of

the rise time parameter in the DSPEC jr s

Is roughly equivalent to twice the
Integration time set on a conventional
analog spectroscopy amplifier. Thus, a
DSPEC jr value of 12 correspondsto 6 in a conventional amplifier. Starting with the nominal

Fig. 60. DSPEC jr Amplifier 2 Tab.
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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 0.2 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
| nSight section on the Amplifier 2 tab and click on Start.

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

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

The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 pus). The Tilt adjustment varies the “flatness’ of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 pulse is three times the rise time plus two times the 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
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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.

3.24.3. ADC

Thistab (Fig. 61) contains the Gate, Conversion Gain, Lower Level Discriminator, and Upper
L evel Discriminator controls. In addition, the current real time, live time, and count rate 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
signal. The gating signal must occur prior to and extend 500 nanoseconds beyond peak detect
(peak maximum).

Conversion Gain

mum channel number in the spectrum.

If set to 16384, the energy scale will .-“-‘-.I:.u?uut ] ”Status 'JDE Presets i ] MDj-'l‘-. Preset ]
be dIVIded intO 16384 Channel s The Amplifier ] Amplifier 2 l Stabilizer ] High *falkage ]
conversion gain is entered in powers E‘;‘: =] Conversion Gain  [ILE =
of 2 (e.g., 8192, 4096, 2048) The . Lower Level Disc IEEIiiI

up/down arrow buttons step through

the valid settings for the DSPEC jr. e

Upper— and Lower-Level Feal Time Live Time
Discriminators 14978.12 1497662 Count Rate 0
In the DSPEC jr, the lower- and upper- i

level discriminators are under computer
control. The Lower Level Discriminator F9- 61. DSPEC jr ADC Tab.

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 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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3.2.4.4. Stabilizer

The DSPEC jr hasboth again
stabilizer and a zero stabilizer. These
are discussed in detail in Sections 3.4

About ] Status ]
Amplfier | Amplifier2 | ADC

Presetz ] kDA Preset l
Stabiizer | High'okage |

and 3.5, respectively. See aso Sodium
| odide Detector (page 47) on the ngh [ iGain Stabilization Enabled [ Zero Stabilization Enabled
Vo|tage tab. Center Chan: |0 Center Char: |0

Width: |1 Width: |1
The Stabilizer tab (Fig. 62) shows the : .
current values for the stabilizers. The Soriciren st
value in each Adjustment section Té'f‘sl_tment - Té'f”l_tment .
shows how much adjustment is currently Jiigiae] o [T o
applied. The Initialize 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 correctionsin that direction. The Center
Channel and Width fields show the peak currently used for stabilization.

Cloze

Fig. 62. 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 ROI, the center channel is the marker channel and the width is 3 times the FWHM at this
energy. Now click on the appropriate Enabled checkbox to turn the stabilizer on. Until changed
In this dialog, the stabilizer will stay enabled even if the power is turned off. When the stabilizer
Is enabled, the Center Channel and Width cannot be changed.

3.2.4.5. High Voltage

Figure 63 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 modeisused 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 mode is used for
most non-ORTEC detectors.

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

To use a Sodium | odide Detector,
mark the checkbox. This changes the

About ] Statuz ] Prezets ] kDA Preset ]
smplfier | Amplfier2 | ADC | Stabiizer  HighVoltage
Target 0 “olz
i Actual: 0 “aolts Shutdawm
TTL =]
Sodium lodide Detectar [
Off Overload
Cloze

Fig. 63. DSPEC jr High Voltage Tab.

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.

3.2.4.6. About

Thistab (Fig. 64) displays hardware
and firmware information about the
currently selected DSPEC jr 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.

3.2.4.7. Status
Figure 65 shows the Status tab.

Twenty-one parameters are monitored
at all times. Use the droplists to select

Amplfier | Amplifier2 | ADC

| Stabilzer | HighVokage |

About Status ] Presets ] MDA Preset ]
WiLMAZ MCE 123
Sample
I
Acquigition Start Time Arccess
18:31:14 Friday, July 12, 2002 Fead aite
Firrmware Revizion Sernal Mumber Acquizsition Mode
DSJR-005 P2 PHA,

Close

Fig. 64. DSPEC jr About Tab.

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

Two types of status responses are displayed: OK or ERR, and a numeric value. The state-of -
health (SOH) parameters all respond with OK or ERR. If the state is OK, the parameter stayed
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spectrum acquisition. If the parameter

varied from the nominal value by Ampifier | Ampifier2 | ADC | Stabiizer | HighVokage |
more than the allowed limit, the ERR 0L Staus | Presets | MDAPreset |
is set until cleared by the program. - Jetector State Of HealthjiuLe
The numeric values are displayed in | =] DIM+24v State Of Health |OK

the units reported by the DSPEC jr. B
Security, Detector temperature,
and Live detector temperature are

DIt +12% State Of Health Ok

| ~|  DIM 12V State Df Healh 0K

available only for SMART-1 detectors. | DIM-24v State Of Health 0K
For non-SMART-1 deteCtOrS, they |ﬂ|:ur Temperature State Of Health Ok
respond with N/A.
Cloze
The parameters are:

Fig. 65. DSPEC jr Status Tab.

Detector State of Health
ThisisOK if al 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
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.

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. Thisisavailable only for SMART-1
detectors.

Battery voltage
Thisisnot used inthe DSPEC r.

Battery % full
Thisisnot used inthe DSPEC |r.

Battery timeremaining
Thisisnot used inthe DSPEC |r.

3.2.4.8. Presets
presets are shown on a separate tab.
smplfier | amplier2 | ADC | Stabiizer | HighVoltage |
About ] Status Presets l tD Preset ]
The presets can only be set on an
MCB that is not acquiring data B pnceitanty
(during acquisition the preset field Preset in %
backgrounds are gray indicating that Live Ting S
they are inactive). You can use any T o o
or all of the presets at one time. To el
disable a preset, enter avalue of zero. RO ntegpl Suggest Region |
If you disable all of the presets, data [ Overflow
acquisition will continue until
manually stopped. Close

When more than one preset isenabled "9 66 DSPECjr Presats Tab.

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

Enter the Real Time and Live Time 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
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. Asthe 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 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.
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3.2.4.9. MDA Preset

The MDA preset (Fig. 67) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset isimplemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods’ chapter in the GammaVision user
manual, and can be generally represented as follows:

a+/b+cxCounts
Livetime * Eff x Yield

MDA =

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

Codficients A, B, and C canbe

entered as numbers. If the application,

such as GommaVision, spporsMDA | e | ot | e | st | iiran |
calculations, you can click on the
Suggest button to enter (from an Ll fmoeci | Lite Energy _ Addhew |
internal table) the values for the MDA
type selected. The MDA type should
be chosen before the preset is selected MDA Preset Coefficients
here. Correction ch, A (0.000000
MNuclide: |  ~] B: |0.000000
Select the Nuclide and Ener ay from E nergy: I—L| ke C: |0.000000
the droplists. The Nuclide list contains
all the nuclidesin the working library. Close

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

Fig. 67. DSPEC jr MDA Preset Tab.

If the application supports efficiency calibration and the DSPEC jr 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.

3.2.5. digiDART
3.2.5.1. Amplifier

Figure 68 showsthe Amplifier tab. This
tab Co_ntal nsthe COﬂthleOl’.Galn, Field Data | &bout I Statuz I Presets I MDA Preset I MNuclide R epart
Baseline Restor e, Preamplifier Type, trpifier | pmplier2 | ADC | Stabiizer | HighVolage

! nput Polar iy, and optimization. Be — Gair: 1.87 — Baseling Restars — Optimize

sure that all of the controls on the tabs 0.45 190 oo = StatAuts |

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

Stop Auto I

— Preamplifier Type

IHesistDr Feedl:uau:lej — Input Polarity ——
[+ &[]

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

Gain _ Cese |

Set the amplifier coarse gain by selecting  Fig. 68. digiDART 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 0.45 to 1.00. The
resulting effective gain is shown at the top of the Gain section. The two controls used together
cover the entire range of amplification from 0.45 to 100.

I nput Polarity

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

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 asdc
shifts or mains power ac pickup. The baseline settings control the time constant of the circuit
that returns the baseline to zero. There are three fixed choices (Auto,® Fast, and Slow). The fast
setting is used for high count rates, the slow for low count rates. Auto adjusts the time constant
as appropriate for the input count rate. The settings (auto, fast, or slow) are saved in the
digiDART even when the power is off. The time constant can be manually set on the InSight
display (see Section 3.3).
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Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region (see the discussion on Marks, p. 160). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 182). 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 al the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the digiDART, the optimize function does
not need to be repeated for each possible rise time. The optimization can take from 1 to 10
minutes depending on count rate.

Y ou should repeat the optimization if the flattop width is changed.
The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.

Note, however, that if the settings were close to proper adjustment before starting optimization,
the pul se shape might not change enough for you to see. (In this situation, you also might not
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notice a change in the shape of the spectrum peaks.) The most visible effect of incorrect settings
Is high- or low-side peak tailing or poor resolution.

3.2.5.2. Amplifier 2
Figure 69 shows the Amplifier 2

ta_b’_ which acce_$es the adva_nced . Field D ata I Sbout | Status I Presets I MDA Preset I Muclide Report
digiDART shaping controlsincluding amplifier  Amplfier2 | apC | Stabiieer | Highaltage
the InSight Virtual Oscilloscope mode,

. . . . . Rise Timne — Flattop
which is discussed in Section 3.3. [ o= | | wanp =
The many choices of Rise Time allow it [-0.02306 =]

you to precisely control the tradeoff
between resol ution 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 _ Clse |
is roughly equivalent to twice the Fig. 69. digiDART Amplifier 2 Tab.

Integration time set on a conventional

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

— Pole Zem

[nSight : :
[ Start | Stop | EZ=

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
| nSight section on the Amplifier 2 tab and click on Start.

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

The Rise Time vaueisfor both the rise and fall times; thus, changing the rise time has the
effect of spreading or narrowing the quasi-trapezoid symmetrically.
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The Flattop controls adjust the top of the quasi-trapezoid. The Width adjusts the extent of the
flattop (from 0.3 to 2.4 pus). The Tilt adjustment varies the “flatness’ of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in aflattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the
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 pulse is three times the rise time plus two times the 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 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 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.
Section 3.3 provides detailed instructions on using the InSight mode.

3.2.5.3. ADC
Thistab (Fig. 70) contains the Gate,

Conversion Gain, Lower Level

) 0 Field Data I Aot I Statuz | Preszets | kDA Preset I Muclide Repaort
Discriminator, and Upper L evel amplfier | Amplfier2  ADC | Stabiizer | HighValage
Discriminator cont_rol s.In addition, the Gate Comversion Gair, TG =
current real time, live time, and count [o =
rate are monitored at the bottom of the Lover Level Disc. [50 —
dlalog Upper Level Disc I‘IESBE i’
Gate

Real Time Live Time
The Gate control allows you to select a 304,92 295,40 Count Rate 301
logic gating function. With this function
Off, no gating is performed (that is, all _ Cose |

detector signals are processed); withthe £y 70 digibART 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
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for the conversion of the detector signal. The gating signal must occur prior to and extend 500
nanoseconds beyond peak detect (peak maximum).

Conversion Gain

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

Upper- and Lower-L evel Discriminators

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

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

3.2.5.4. 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. 71) showsthe

current values for the stabilizers. The

. . ) Field D ata I About I Status I Presets | MD4 Preset | Muclide Report
valuein each Adj ustment section Arnplifiar | Armplifier 2 | ADC Stabilizer High Yaltage
shows how much adjustment is currently s o

. . T iGain Stabilization Enabled—— [T Zero Stabilization Enabled—
applied. The Initialize buttons set the _ _
adjustment to 0. If the value approaches ConerChanc Jo Cente Chanio
90% or above, the amplifier gain should width: [T width: [1
be adjusted so the stabilizer can continue e e | |
to function — when the adjustment value Adstment Adiustment
reaches 100%, the stabilizer cannot make { Iniislze | +0% { Initilize | +0%
further correctionsin that direction. The

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

Fig. 71. digiDART Stabilizer Tab.

To enable the stabilizer, enter the Center
Channel and Width values manually or
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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 is turned off. When the
stabilizer is enabled, the Center Channel and Width cannot be changed.

3.2.5.5. High Voltage

Figure 72 shows the High Voltage tab, which allows you to turn the high voltage on or off, set
and monitor the voltage, and choose the ShutDown mode.

The high voltage is overridden by the detector bias remote shutdown signal from the detector;
high voltage cannot be enabled if the remote shutdown or overload signals prevent it. Enter the
detector high voltage in the Tar get field, click On, and monitor the voltage in the Actual field.
Click the Off button to turn off the high voltage.

The shutdown canbe ORTEC, TTL R S =
or SMART. The ORTEC modeis Field Data I About I Status I Fresets I MDA Preset | Muclide Feport |
used for all ORTEC detectors except Amplifier | amplifier2 | 4DC | Stabiieer  High Voltage

SMART-1 detectors; use the SMART
option for those detectors. Check with
the detector manufacturer for other Off
detectors. The TTL mode is used for

most non-ORTEC detectors.

Targetl -3800 | Yalts

Actual; -3520 Yol " Shutdawn

ORTEC |

The high voltage in the digiDART is ‘ on ‘
supplied by the SMART-1 module or

in aseparate DIM. The recommended
HV for SMART-1 is displayed on the _ Cese |
dialog. For other detectors, see the Fig. 72. digiDART High Voltage Tab.

detector manual or data sheet for the

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

3.2.5.6. Field Data

Thistab (Fig. 73) isused to view the digiDART spectra collected in Field Mode, that is, in
remote mode, detached from a PC. The digiDART isawaysin Field Mode when disconnected
from the PC. The spectrum can then be viewed as the “active” spectrum in the digiDART.

The active spectrum is the spectrum where the new data are collected. The current active
spectrum islost.
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The lower left of the tab shows the total
number of spectra (not counting the
active spectrum) stored in the digiDART
memory. The spectrum ID of the active
spectrum is shown in the lower right.
The spectrum ID is the eight-character
aphanumeric value stored with the
spectrum. The stored spectra cannot be
viewed or stored in the PC until they are
moved to the active spectrum position.

To move a spectrum from the stored
memory to the active memory, enter the
spectrum number and click on Move. Use
the up/down arrow buttons to scroll through

Properties E3

dmpliier | Amplier2 | ADC | Stabiieer | Higholtage
Figld Data |.-'1'-.I:u:|ut I Statusl Presetsl b Cns F'resetl Muclide Report

tove Spectra

-
Move |

123657

Cloze |

Fig. 73. ThedigiDART Field M ode Spectrum Tab.

9 Stored Spectra

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.

3.2.5.7. About

Thistab (Fig. 74) 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
meansit is locked.

]|

Properties

dmplfier | Amplier2 | ADC | Stabizer | HighVaoltags
Field Data ~ About | Statusl F'resetsl kAL, F'resetl Muclide Fiepart
digDART s/n 241

Sample
|Ealil:urati-:un source 1714

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

Access
Readafite

Sernial Murmber
P23 |

Firrnweare Revizion
|  DDAR-002 |

Acguigition Mode
PHa

Cloze |

Fig. 74. digiDART About Tab.

59



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

3.2.5.8. Status

Figure 75 shows the Status tab. Properties for: ORTEC-SHOW1 MCB 131
Twenty—one parameters ae monitored smplfiers | Amplfier2 | 4DC | Stabiizer | High Valtage

at all times. Use the drOpIIStS to select Field D ata I About  Status | Freszets I MDA Preset I Muclide Bepart

any six parameters to be displayed
simultaneously on the Status tab

Detechor State Of Health - |EHH - Security Wernfication Error

(normally these would be the six that [DIM +24v State Of Healh =] K
are most important to you). The items [DIM +12v State OfHealh =] 0K
you select can be changed at any time. [DIM 12/ State Of Health 7] 10K

[DIM -24 State Of Healh =] 0K

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

IDetectnr Temperature State OF j |EF|F|

ERR. If the state is OK,, the parameter  Fig. 75. digiDART Status Tab.

stayed within the set limits during the

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

The parameters are:

Detector State of Health
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
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.

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 inthe 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.

3.2.5.9. Presets

Fi gure 76 shows the Presets tab. MDA Properties

presets are shown on a separate tab. Amplfier | Amplfier2 | ADC | Stabiizer | HighVoltage
Field Drata I Abaout I Statuz  Presets | MDA Preset I MHuclide Repart

The presets can only be set on an T

MCB that is not acquiring data [ R U e

(during acquisition the preset field — LveTine e

backgrounds are gray indicating that Start Char: [0

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

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

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

If you disable all of the presets, data o

acquisition will continue until manually

Stopped_ ﬂl

Fig. 76. 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 ROI Peak preset in
addition to the Live Time preset, the low-level sampleswill be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a “safety valve.”

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al 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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
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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.

3.2.5.10. MDA Preset

The MDA preset (Fig. 77) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset isimplemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods’ chapter in the GammaVision user
manual and can be generally represented as follows:

a+/b+cxCounts
Livetime * Eff x Yield

MDA =

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

Coefficients A, B, and C can be Properties
entered as numbers. If the application, o | cplee || Boe | Seblew || HEedee:
SUCh as GarnmaV|S|0n, Supports Field Data | Abaut | Statuz I Prezets I MDA Prezet | MHuclde Report
MDA calculations, you can click on

' MDA Preset Huclide | Ener Add M
the Suggest button to enter (from an 120.0000 Ce—109 3803 _ o |
internal table) the values for the MDA 1500000 Cozel | 1173.24 Upcte |
type selected. The MDA type should __Delete |
be chosen before the preset is selected b2 Pl Cuelivizis
here. Carrertinn I'IEEI.EID:II:I (a) o |1.000000

Mucide: IIZD-EEI TI E: I]. 000000 SUgaest |

the droplists. The Nuclide list contains
all the nuclides in the working library. _ lese |

TheEnergy list showsal thegamma- g, 77. digiDART MDA Preset Tab.
ray energies for the selected nuclide in
thelibrary.
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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) isset 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.

3.2.5.11. Nuclide Report

Figure 78 shows the Nuclide Report tab. The Nuclide Report displays the activity of upto 9
user-selected peaks. Once the report is set up you can view the Nuclide Report at any time on the
digiDART display. The peak area calculations in the hardware use the same methods as the
MAESTRO Peak I nfo calculation described in Section 3.7, so the Nuclide Report display isthe
same as the Peak | 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 is the activity.

Y ou enter the nuclide label and the activity units.

Properties |

Ee Amplifier | Amplfier2 | ADC | Stabilizer | High'oltage |
Field Datal &bt I Statusl Presets I MDA Preset Muclide Report

Factor  AddMNew |

Update |

lLI _*I Delete |

Library Fepart
Muclhide: Im Nuu:liu:le:IEu-'l 54 Factar: I'I.DDDEIE+EIEIEI
Low ROI: [543 Units: |
Energy: [12314 3 HiEIhHEII:IEEE CElen o DB

Cloge |

B53 = 123.23 ke 1.762 Crits
Fig. 78. Nuclide Report Setup Tab.
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The report has this format:
Nuclide keV uCi/m2 +9%
CO-60 1332.5 1.21E+01 10.2
CO-60 1173.2 1.09E+01 12.3
CO-57 122.1 1.48E+00 86.2
Calculations

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

Activity
Activity is calculated as follows:

NetCounts - NucCoef
LiveTime

Activity=

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

GrossCountsis the sum of the countsin the ROI, excluding the first and last 3 channels of
the ROI.
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Background is:

AvgCount first 3 chan + AvgCount last 3 chan

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

Uncertainty

Uncertainty (in percent) is calculated as follows:

\ GrossCounts + Background - ROIWdth
Uncertainty = 6 +100
NetCounts

Peak
Peak is the position of the maximum count and is computed with the following equation:

Peak = MaximumROIChan * EnergySope + Energylntercept

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

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

Add New

Manual Add

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

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

Edit
To change any of the current nuclides, select the nuclide in the list (use the scroll barsiif

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

3.2.6. DSPEC Plus

3.2.6.1. Amplifier

Figure 79 shows the Amplifier tab. Properties X
This tab contains the controls for Gain,

) . About I Prezets I MDA Preset
Baseline Restore, Preamplifier Type, ampifier | Amplier2 | ADC | Stabiizer | HighVolage
| npUt Polar Ity’ and Optl mization. Be —Gain: 10,00 —Bazeline Restare — Optimize
sure that all of the controls on the tabs 0.33 100 | o =] StartAuto |
have been set beforeclicking the Start | o000 Stop Auto |

H e — Preamplifier Type
Auto (optimize) button. Fine: [ 05000
e : IFiesistDr Feedbachj = Input Paolarity —
. Coarse: Imi- vI & oL
NOTE The changes you make on this ] H
tab take place immediately.
Thereisno cancel or undo Nesds Auto P2

for thisdialog.

Close |

. Fig. 79. DSPEC Plus 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,
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in the range of 0.33to 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.

| nput Polarity

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

Basaline Restore

The Baseline Restor e is used to return the baseline of the 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 asaMark
region (see the discussion on Marks, p. 160). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 182). 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 Plus is equipped with both automatic pole-zero logic* and automatic flattop logic.”
The Start Auto optimization button uses these features to automatically choose the best pole
zero and flattop tilt settings. Note that if you selected Transistor Reset as the Preamplifier
Type for this DSPEC Plus, the Start Auto button does not perform the pole zero.

Aswith any system, the DSPEC Plus should be optimized any time the detector is replaced or if
the flattop width or cusp parameter is changed. For optimization to take place, the DSPEC Plus
must be processing pulses. The detector should be connected in its final configuration before
optimizing is started. There should be a radioactive source near the detector so that the count
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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.

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 ableto 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.

3.2.6.2. Amplifier 2

Figure 80 shows the Amplifier 2 tab, Properties =l
which accesses the advanced DSPEC ot | — | T
Plus shaping controls including the smplfisr Amplfisr2 | ADC | Stabiizer | HighVakage
InSight Virtual Oscilloscope mode (see R i
Section 3.3). o] || win T
The many choices of Rise Time alow ~Cusp Titt [o.oo7e =
you to precisely control the tradeoff [oe0 = | ~Polezem
between resolution and throughpuit. nSight Start | _Stap |
Section 3.8 discusses this tradeoff and

Start | Sto | |21 aa -
contains a guide to choosing rise time - =

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

Plusisroughly equivalenttotwicethe  Fig 80. 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
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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 0.2 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
| nSight section on the Amplifier 2 tab and click on Start.

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

The Rise Time 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 anearly
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 ps). The Tilt adjustment variesthe “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 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 o0 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
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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.

3.2.6.3. ADC

Thistab (Fig. 81) contains the Gate, Properties x|
ZDT Mode, Conversion Gain, L ower e | — | e

L evel Discriminator, and Upper Level srplfier | Amplfisr2  ADC | Stabiizer | HighVolage
Discriminator controls. In addition, the Gal Comversion G [T .

. . . = orversion Gain | II
current real time, live time, and count [on =] _ )
rate are monitored at the bottom of the —— Lower Level Disc. [110 —
dlalog IEDHH_EHH j Upper Level Disc I'IEEES i’
Gate

Real Time Live Time
The Gate control allows you to select a 000 1000 Caunt Rate |0
logic gating function. With this function
Off, no gating is performed (that is, all _ Cose |

detector signals are processed); withthe iy "g1 psSPEC PlusADC 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 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 MAESTRO, the display can show either of the two spectra. Use <F3> or Acquire/

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

Conversion Gain

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

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 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.

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. 82) showsthe
current values for the stabilizers. The About | Fresets | MDA Praset
value in each Adjustment section Amplier | Amplfier2 | ADC Stabiizer | High Vakage
ShO\INZdh(?I_VK ITIIUC::‘] :]dj UStment isscelt’lrtrhently T iGain Stabilization Enabled—— W Zero Stabilization Enabled—
applied. The I nitialize buttons e _ i
adjustment to 0. If the value approaches centerShan: |20 enter Shenc 1100

90% or above, the amplifier gain should it 100 Wit [20

be adj usted so the stabilizer can continue Suggest Fegion | Suggest Flegion |

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

reaches 100%, the stabilizer cannot make { Initialize | +0% { Initialize | +0%

further correctionsin that direction. The

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

Fig. 82. 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
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 is turned off. When the
stabilizer is enabled, the Center Channel and Width cannot be changed.
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3.2.6.4. High Voltage

Figure 83 shows the High Voltage tab, which allows you to turn the high voltage on or off; set
and monitor the voltage; select the Polarity; and choose the ShutDown mode.

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).

3.2.6.5. About

Thistab (Fig. 84) 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/Write indicates that the MCB is
unlocked; Read Only meansitis
locked.

3.2.6.6. Presets
Figure 85 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
backgrounds are gray indicating that
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o
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Cloze |

Fig. 83. DSPEC PlusHigh Voltage Tab.

Properties EI
smplfier | Amplier2 | 4DC | Stabiizer | HighYaltage
About | Presets I MO Preset
DSPP-PO00OS

Sample

|sample #153

Acguizition Start Time Arccess

[14:32:17 Thursday, August 17, 2000 | ReadMwiite
Firrmare Revizion Serial Murnber Acquizition kMode

|  DSPP-007 | POODE | PHA,

Close |

Fig. 84. DSPEC PlusAbout Tab.
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they are inactive). You can use any or all of the presets at one time. To disable a preset, enter a
value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), thefirst smplier | Amplfier2 | ADC | Stabiizer | Highakags
condition met during the acquisition About Presets | MO Preset
causes the MCB to stop. This can be _  Uncertainty

useful when you are analyzing samples [100000 | Real Time s [

of widely varying activity and do not om0 | Live Time “

know the general activity before Stat Char: [150
counting. For example, the Live Time | ROl Feet: e
preset can be set so that sufficient —

counts can be obtained for proper e Suagest Fegion |
calculation of the activity in the sample o

with the least activity. But if the sample

contains a large amount of this or _ Do |

another nuclide, the dead time could be  Fig. 85. 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 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., isnot 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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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 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 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.

3.2.6.7. MDA Preset

The MDA preset (Fig. 86) 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+c+Counts
Livetime x 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, 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 Energy 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
thelibrary.

Properties - |
smplfier | Amplfier2 | 4DC | Stabiizer | HighVokage |
éhbout I Presets MDA Preset
HDA Preset | Huclide | Ensrgy | AddMNew |
f120 00004109 22 1E
150. 0000 31.82 Update |
I Delete |
MDA Preset Coefficients
rADA, |1 20.0000 Bg il IU.UUDDDD
MHuchde: ID:H N9 "I E: IEI.EIEIEIEIEIEI Suggest |
E nengy: |22.1EI 'I ket C: |21.?DDUUD
Cloze |

Fig. 86. DSPEC Plus MDA Preset Tab.

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 islabeled
Correction, the efficiency (Eff) isset 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.

3.2.7. DSPEC

3.2.7.1. Amplifier

Figure 87 shows the Amplifier tab.
This tab contains the controls for Gain,
Baseline Restor e, Preamplifier Type,
I nput Polarity, and optimization. Be
surethat 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
this dialog.

Properties

About I Frezets
amplier | Ampifier2 | ADC

—Gar: 0.93

I MDA Preset
| Stabiizer | Highvaktags

0.33 1.00

I.-’-'-.ut-:u

—Bazeline Restare Optimize
j Start Auto |
- Stop Auto |
— Preamplifier Type

Fine: 0.4650

ITransistu:ur Feset j

Coarse: IE - I

Close |

Fig. 87. DSPEC Amplifier Tab.
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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 0.33 to 0.99. The resulting effective

gain is shown at the top of the Gain section. The two controls used together cover the entire
range of amplification from 0.33 to 99.99.

Basaline 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 even when the power is off.

Y ou can view the time when the baseline restorer is active on the InSight display asa Mark
region (see the discussion on Marks, p. 160). In the automatic mode, the current value is shown
on the InSight sidebar (Fig. 182). 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 Typefor 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.
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Select either the Resistive Feedback or Transistor Reset option and click on Start Auto
(optimize). This optimize command is sent to the DSPEC and, if the DSPEC is able to start the
operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is compl ete, 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
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 pulse shape might not change enough for you to see. (In this situation, you also might not
notice a change in the shape of the spectrum peaks.) The most visible effect of incorrect settings
Is high- or low-side peak tailing or poor resolution.

3.2.7.2. Amplifier 2

Figure 88 shows the Amplifier 2 tab, Properties x|
which .aCCGSSGS the advanced DSPEC About | Frezets I MDA Preset

resolution, throughput, and shaping ampifir  Amplfier2 | ADC | Stabiizer | HighVoltsge
controls including the InSight Virtual

. ) — Rize Time — Flattop
Oscilloscope mode (see Section 3.3). [z =] | |win .
The Rise Timefield allows you to ~Cusp Tit [0.38282 =
precisely control the tradeoff between [0 | -Poezen
resolution and throughput. Section 3.8 nSight Sta | _Stop |
discusses this tradeoff and contains a .

Star | Sho | I
guide to choosing rise time according to = 2z IS

count rate. The value of therisetime
parameter in the DSPEC isroughly _ Ol |
equivalent to twice theintegrationtime  rig 83, 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 resol ution.
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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 al the parameters and
adjust them interactively while collecting live data. To access the InSight mode, go to the
| nSight section of the tab and click on Start.

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 anearly
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 variesthe “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 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 onerisetime. The Pole
Zer 0 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.
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3.2.7.3. ADC

Thistab (Fig. 89) contains the Gate, Conversion Gain, and L ower L evel Discriminator
controls. In addition, the current real time and live time are monitored at the bottom of the
dialog.

Gate

The Gatecontrol allowsyouto selecta  [iiie x|
logic gating function. With this function e | — | e

Off, no gating is performed (that is, all srplfier | Amplfisr2  ADC | Stabiizer | HighVolage
detector S gnal Sare prOce$ed); with the Gate Conversion Gain | [I=eE] :I
function in Coincidence, a gating input [t = _
signal must be present at the proper time Lower Level Disc: [0 —

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 EAE L T
must occur prior to and extend 500 E40 538
nanoseconds beyond peak detect (peak

maximum). _ Clse |

Fig. 89. DSPEC 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 for the
DSPEC.

L ower -L evel Discriminator

The Lower Level Discriminator setsthe level of the lowest amplitude pulse that will be stored.
In the DSPEC thisis under computer control; in older systemsit was implemented via a 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 pulses.

3.2.7.4. 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.
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The Stabilizer tab (Fig. 90) shows the
current values for the stabilizers. The About | Presets | MDA Preset
value in each Adjustment section Amplier | Amplfier2 | ADC Stabiizer | HighVokage
shows _hOW much adj UStment is current- T iGain Stabilization Enabled—— [ Zero Stabilization Enabled—
ly appl I ed The I niti al 1z bUttonS set Center Char; IEI— Center Char: Iﬁ

the adjustment to 0. If the value

approaches 90% or above, the amplifier widts 13 widts [23

gal n should be ad] usted so the stabilizer Suggest Region | Suggest Region |

can continue to function — when the Adiustment——————————— Adiustment

adjustment val ue reaches 100%, the { Initialize | +0% { Initialize |~ +0%

stabilizer cannot make further correc-

tionsin that direction. The Center

Channel and Width fields show the R
peak currently used for stabilization. Fig. 90. DSPEC 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.

3.2.7.5. High Voltage

Figure 91 shows the High Voltage tab. Properties x|
The On and Off buttons apply and

Abont I Presets I b0 Preszet |

remove the high voltage. This function smplifier | Amplfier2 | 4DC | Stabiieer  Highakage
Is overridden by the detector bias

remote shutdown signal from the _On | Tae[ 100 voks

detector; high voltage cannot be 0ff

enabled if the remote shutdown or

overload signals prevent it. The

Target voltage level is displayed on

this tab but cannot be modified from ‘ Off ‘
the dialog. It is controlled by the

hardware and can be adjusted by arear-
panel potentiometer. High-voltage ﬂl
polarity is set with an internal jumper. Fig. 91. DSPEC High Voltage Tab.

See the DSPEC hardware manual for

more information.
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3.2.7.6. About

Thistab (Fig. 92) 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.

3.2.7.7. Presets

Figure 93 shows the Presets tab. The
presets can only be set on an MCB that
IS not acquiring data. Y ou can use any

Properties x|
smplfier | Amplier2 | 4DC | Stabiizer | HighYaltage
Abaut | Presets I D Preset
DSFPE-EFE
Sample
|5ample 2
Acquizition Start Time Arccess
02:51:08 Thursday, August 17, 2000 | ReadMwiite
Firrmare Revizion Serial Murnber Acquizition kMode
| DSPE-n04 | EPE | PHA,
Close |

Fig. 92. 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, 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

gmplfier | Amplfier2 | ADC | Stabiizer | HighVoltage
dbout Frezets | D Preset
~Uncertainty—————————————
|| Real Tinme AEEnalty
Freset in % I
|1 1599.958 Live Tirme
Start Char: IEI
ROl Peak.
I = width: [16354
I ROl Integral
Suggest Reqion |
[ Overflow
Cloze |

Fig. 93. DSPEC Presets Tab.

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

Enter the Real Time and Live Time 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.

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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 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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3.2.7.8. MDA Preset

The MDA preset (Fig. 94) 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
Livetime * Eff x Yield

MDA =

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

Coefficients A, B, and C can be Properties x|
entered as numbe_rs_. I the application, smplfier | amplfier2 | ADC | Stabiizer | HighWoltage |
such as GammaVision, supports MDA About | - MO Preset
cal CUIatlonS, yOU can click on the MDA Preset | Huclide | Energy | Add Mew |
Suggest button to enter (from an
internal table) the values for the MDA [t |
type selected. The MDA type should be _ Delre |
chosen before the preset is selected MDA Preset Coeilibe
here. P Comection I A, A IEI.EEIEIEIEIEI

MHuchde: I.-'i'-.g-TIEIM "I E: IW Suggest |
Select the Nuclide and Ener gy from Energy: [446.80 v ke¥ || C:[2 000000
the droplists. The Nuclide list contains
all the nuclides in the working library. _ Cose |

The Energy list shows all the gamma- Fig. 94. 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
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factor isthe actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.8. 92X-I

3.2.8.1. Amplifier

Figure 95 shows the Amplifier tab.
This tab contains the controls for Gain,
Shaping Time, Preamplifier Type,

Properties 5'

Amplifier I.-'l‘-.DI: I Stal:uilizerl High "»-"-:ultagel &bt I F'resetsl D02, F'resetl

and Pole Zero. Be sure that all of the [ o200 - Shaping Time [F'D'E Zero

0.30 1.00 - Start A
controls on the tabs have been set o = |[e00s 7| | || e |
before clicking the Start Auto (pole —————— | [ Preampifier Type
ZerO) button. IFiesistcur Feedback j

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

thisdial 0g. Close |

Needs Auto PZ

Fig. 95. 92X-I1 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 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 Typeand Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The 92X-Il1 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-11 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.

3.2.8.2. ADC

Thistab (Fig. 96) 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 allowsyouto selecta  [Iiuoiae x|
logic gating function. With this function
Off, no gating is performed (that is, all L )
detector signals are processed); with the IG ;::mimi — Conversion Gain JFEEE —
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 Clase |

maximum). Fig. 96. 92X-11 ADC Tab.

Amplifier  ADC |5tal:|ilizer| High "-I-:ultagel A bout I F'resetsl hAD1A, F'resetl

Feal Time Live Time
11.00 10.86

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.

3.2.8.3. Stabilizer

The 92X-11 has both a gain stabilizer and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.
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The Stabilizer tab (Fig. 97) showsthe
current values for the stabilizers. The
value in each Adjustment section

x|

Properties L
.ﬁ.mplifierl abC Stabi“EEfI High "»-"-:ultagel About I F'resetsl kA1, F'resetl

shows how much adjustment is currently T~ Gain Stabiization Enabled —— [T Zera Stabilization Enabled——
applied. The Initialize buttons set the Center Chare [25 Center Char: [25
adjustment to 0. If the value approaches widh 50 widhe [51
90% or above, the amplifier gain should

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

to function — when the adjustment value T F‘“di“S‘mE’”‘

reaches 100%, the stabilizer cannot make (Ml 0= [ile o0

further correctionsin that direction. The

Center Channel and Width fields show Close |

the peak currently used for stabilization.
Fig. 97. 92X-I1 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 98 shows the High Voltage tab.
The On and Off buttons apply and
remove the high voltage. This function
is overridden by the detector bias _on | Tam[ D vos
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 thistab ‘ Off ‘

but cannot be modified from the dial og.

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

Properties 5'

Amplfier | ADC | Stabilzer HighVokage | About | Presets | MDA Preset |

High-voltage polarity is set with an Fig. 98. 92X-I1 High Voltage Tab.
internal jumper. See the hardware

manual for more information.
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3.2.8.4. About

Thistab (Fig. 99) displays hardware
and firmware information about the
currently selected 92X-11, 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/ Write indicates that the MCB is
unlocked; Read Only meansitis
locked.

3.2.8.5. Presets

Figure 100 shows the Presetstab. The
presets can only be set on an MCB that

Properties EI

smplfier | ADC | Stabilizer | HighVoltage  Abaut | Presets | MDA Preset |
R&D 921

S ample

|Mixed Huclide

Arcquigition Start Time Aocess
|22:45:12 Wednesday, January 26, 2000 | Readfwirite

Firrware Revizion Sernial Murnber Acquizition Mode
| 92=2-001 | 2EP | PHA

Cloze |

Fig. 99. 92X-11 About 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 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, 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 EI

amplfier | ADC | Stabilizer | HighVoltage | Abaut  Presets | MDA Preset |

Beal Timne —Uneertainty———
Prezet in & I
I Live Time
Start Chan; |414
ROl Peak.
| = width: [229
I ROl Integral
[ Overflow

\:
(u]
“
(a1}

Fig. 100. 92X-11 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time 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.

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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 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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3.2.8.6. MDA Preset

The MDA preset (Fig. 101) 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
Livetime * Eff x Yield

MDA =

The coefficients a, b, and c are

determined by the MDA formulato be Pmpems —— =
used. The Eff (detector efficiency) is amplifier | ADC | Stabiizer | HighVoltage | About | Presets MDA Preset
determined from the calibration. The MDA Presst | Nuclide | Eneragy | AddNew |
Yield (branching ratio) isread from the Update_|
working library using the nuclide and Delete |
energy SpGleled The MDA valueis MO& Preset Coefficients

the one you have entered in the dial og. Comection| oA a;[00s0000
Countsisthe gross countsin the Nuclide: [4g110M ~] B:[z7.000000 | Sugaest |
SpeCIfled region and Livetimeisthe Energy: |44E_g|:| 'I ey C: ||:|_|:||:||:||:|2|:|

live time. The MDA value is calculated

inthe MCB giventhevaluesa, b, c, Clase
Live time, Eff, and Yield. The calculated o |

valueis compared with the MDA value ~ F19 101 92X-1 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 Ener gy list shows all the gamma-ray energies for the selected nuclide
in the library.

If the application supports efficiency calibration and the 92X-I1 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) isset 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.

3.2.9. DART
3.2.9.1. Amplifier
Figure 102 shows the Amplifier tab.

This tab contains the controls for Gain, — | g | Status | Presets |

Shaping Time, Preamplifier Type, Amplifier | ADC | Stabiieer | HighVokage | Field Data
POI.e Z.erO, ! npUt POI ar Ity' and Plleup —GFain: 1346 — Shaping Time — Pale £ern
Rejection. Be surethat all of the 00 100 ([co0,s - Stat Ao |
controls on the tabs have been set R ! — = Stop Auta |
before clicking the Start Auto (pole A————— | rPEe ‘
zero) button. IHesistDr Feedback = | 2345 :I
— lnput Polarity——
NOTE The changesyou make on this 1 O
tab take place immediately. Pile-up Reiestion

Thereisno cancel or undo

for this dialog. Closs |

Fig. 102. 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 land 2 us.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choose Transistor Reset or Resistive Feedback
preamplifier operation. The DART amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset is selected for this DART, the pole zero is not needed.
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When the Resistive Feedback option is selected, you must set the pole zero. To do this, go to
the Pole 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 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.

| nput Polarity

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

Pileup Reection

Pileup Rgection (PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox alows you to disable the PUR. This feature is normally enabled and is only turned off
for specia detectors.
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3.29.2. ADC

Thistab (Fig. 103) containsthe Gate,

Conversion Gain, Lower Level Discrim- Power | bou | Sws | Presss

inator, Upper Level Discriminator and trpifir ADC | Stabiizer | HighVolage | Field Data

Zero Adjustment controls. In addition, Gate Comversion Gain TR =

the current real time and live time are Off = -

monitored at the bottom of the dialog. Lower Level Disc. [30 =
pper Level Disc Wﬁ

Gate Zero Adjustment Wﬁ

Thg Gatg control _aI I ows you to sel ecta Foa Tine Live T

logic gating function. With this function 528 598

Off, no gating is performed (that is, all

detector signals are processed); with the _ Cose |

functionin Coincidence, agating input  rjg 103, DART 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). An external oscilloscope is needed to check thistiming.

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 sets the 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.
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The lower- and upper-level discriminators are used in the multichannel scaler (MCS) mode as
the single-channel-analyzer settings. Only the pul ses between these two settings will be counted
in the MCS spectrum. (See the DART-MCS [A71-B32] Software User’s Manual.)

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 O V offset. The setting isnormally OV or dlightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the
live time stops and the real time continues to count. The full range of offset is+125 mV.
Therefore, a setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.9.3. Stabilizer

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

The Stabilizer tab (Fig. 104) shows

the current values for the stabilizers. Power | About | staws | Presess
The value in each Adjustment section Ampliier | ADC Stabilizer | High'altage | Field Data
shows how much adjustment is currently — o

. - T iGain Stabilization Enabled—— [~ Zero Stabilization Enabled—
applied. The Initialize buttons set the CortenCham. [ Conter Chans [F———
adjustment to 0. If the value approaches SIS SIS
90% or above, the amplifier gain should Widh: [50 Wikt [5
be adj us_ted so the stabilize_r can continue S e | s e |
to function — when the adjustment value Adustment————————— Adiustment
reaches 100%, the stabilizer cannot make { Iitisize | +05 { Initalize | +0%
further correctionsin that direction. The
Center Channel and Width fields show
the peak currently used for stabilization. _ Close |

Fig. 104. 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 is turned off. When the
stabilizer is enabled, the Center Channel and Width cannot be changed.
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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.

3.2.9.4. High Voltage

Figure 105 shows the High Voltage Properties
tab, which allows you to turn 'ghe high powsr | Abowt | Stss | FPresss
voltage on or off; set and monitor the smplfier | 4DC | Stabiizer  Highotage | Field Data
voltage; select the Polarity; choose the

Shutdown mode, and indicate whether Terget [ 2700 vl

thisisa Sodium | odide Detector. aff Actual i
|ORTEC =l

The high voltage is overridden by the
detector bias remote shutdown signal e
from the detector; high voltage cannot ‘ Off ‘ +°;f't“ -
be enabled if the remote shutdown or o i
overload signals prevent it. Enter the
detector high voltage in the Tar get _Gose |

S odium lodide Detector [

field, click On, and monitor thevoltage  Fig. 105. 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.

3.2.9.5. Field Data

Thistab (see Fig. 106) is used to Enter and Exit the Field Mode (remote operation detached
from a PC) or to view the DART spectra collected in field mode. The DART can only be set in
Field Mode by clicking on the Enter button on 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” spectrumin 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.
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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

Datatab and exit field mode.

The lower left of the tab shows the total
number of spectra (not counting the
active spectrum) stored in the DART
memory. The spectrum ID of the active
spectrum is shown in the lower right.
The stored spectra cannot be viewed or
stored on the PC until they are moved
to the active spectrum position.

To move a spectrum from the stored
memory to the active memory, enter the
spectrum number and click on M ove.
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

Properties
Fower ] About ] Status ]
Amplfir | ADC | Stabilizer | HighVolage

bMaove Spectra

(=
[

1 Stared Spectra

Presets ]
Field Data

Enter

Cloze

Fig. 106. DART Field Mode Tab.

moves the spectrum inside the DART. To save the stored spectrum to the PC disk, moveit 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.

3.2.9.6. Power

The Power tab is shownin Fig. 107.
This tab displays information about the
DART’ s current power source, its
power mode, and voltage of the two
batteries. The power Sour ce can be
Battery 1, Battery 2, or External. The
DART internal hardware automatically
switches from a discharged battery to
the good battery. The discharged
battery can then be replaced without
turning off the power or stopping
operation.

Properties
smplfier | ADC | Stablizer | Highvolage | FieldData |
Fawer l Sbout ] Status ] Presets ]
tode Source Start Delay
A | o h
Battery 1 %oltage (0.0 Off Delay
—

Battery 2 Woltage (053

Congerve Delay

—

Cloze

Fig. 107. DART Power Tab.
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DART’ s advanced power management 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
aways-On and Conser ve modes. Use the delay fields to set the time delays, from O to 65535
seconds, before the unit switches to Conserve mode or to complete power-off. 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.

3.2.9.7. About
Thistab (Fig. 108) displays hardware
and firmware information about the gmplier | ADC | Stabiizer | HighVoltage | Field Data
currently selected DART aswell asthe Pawer sbout | staws | Presets
data Acquisition Start Time and R&D Dart on HAYWOOD_SUSAN
Sample description. The Accessfield
shows whether the MCB is currently o

ample

locked with a password. Read/Write

] . . IEaHhaHDnfDrP41D1Ea-DaHFDrM1teﬂ1
indicates that the MCB is unlocked;

Read Only meansit is |ocked. ﬁiunmztgr;nsc::; Ll:geust 23, 2002 | H:aluz:lﬁfite
Firmware Revizion Serial Humber Acquizition Mode

This screen displays the DART’ s serial | DART-IZ P | PHA

number; all DARTSs have a unique

serial number which is read by the _ Cose |

software and stored in the spectrumfile  Fig. 108. DART About Tab.
for verification of the spectrum. The
PC to which the DART is attached is shown at the top of the dialog.

3.2.9.8. Status

The DART can monitor athermistor, usually located on aNal detector. The Thermistor reading
shown on the Status tab (Fig. 109) isin ohms. This can be used by other programs to monitor the
gain of the photomultiplier tube.

3.2.9.9. Presets

Figure 110 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 onetime. 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

smplfier | ADC

Powveer About

T hermiztor

| Stabiizer | HighVolage | FieldData |
oot U Pressts |
5100 Ohms

Cloze

Fig. 109. DART Status Tab.

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

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

Properhes

Amplifier | 4DC
Paower ]

3E00.00 Real Time

Live Time
ROl Peal:
ROl Integral

[ Owerflow

| Stabiizer | HighWokage | FieldData |
About ] ;

Prezets

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

Statuz

IIncertainty

Prezet in &

Start Chan: |0
Wéidth: |7

Suggest Beqgion |

Cloze

Fig. 110. 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 al countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The 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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 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. 92X, NOMAD, and NOMAD Plus

3.2.10.1. Amplifier

Figure 111 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 thistab take place immediately. There is no cancel or undo
for thisdialog.
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Gain
Set the ampl Ifier coarse gal n by sel ecti A1 Il Properties x|
from the Coar se droplist, then adjust the

Fine gain with the horizontal slider bar or

Amplifier I.-'-‘-.DE I Stal:uilizerl High "-I-:ultagel A bout I F'resetsl

the edit box, in the range of 0.4 to 1.0000. [ 540 -~ Shaping Time Pale Zero

: . o 0.40 1.00 =
Theresulting effectivegainisshownat |~ | short || _Statduto |
the tOp of the b | Preamplifier Type
Gain section. The two controls used | Fresistor Feedback ¥ |

together cover the entire range of
amplification from 4.0 to 1000.0.

Needs Ao PZ

Shaping Time Clase |

Use the Shaping Time droplistto select === "N oMAD NOMAD Plus Amplifier Tab.
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.

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 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.
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3.2.10.2. ADC

Thistab (Fig. 112) contains the Gate and
Conversion Gain controls. In addition,
the current real time and live time are

monitored at the bottom of the dial og. G;t: - Conversion Gain - |ll2eE2 =

Properties x|

Amplifier  ADC |5tal:|ilizer| High "-I-:ultagel A bout I F'resetsl

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 Clase |

Feal Time Live Time

0.00 £0.00

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

Fig. 112. 92X, NOMAD, NOMAD PlusADC 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.

3.2.10.3. Stabilizer

The 92X, NOMAD, and NOMAD Plus
have both a gain stabilizer and a zero
stabilizer. Gain and zero stabilization

Properties

.ﬁ.mplifierl abC Stabi“EEfI High "»-"-:ultagel About I F'resetsl

are dlSCUSSQd in detall in SeCtionS 3.4 1 [Gain Stabilization Enabled—— [T Zero Stabilization Enabled——
and 35’ r%pectlvely Center Chan: |25 Center Char: IEE
Wwidth: IEEI Wwidth: IE‘I
The Stabilizer tab (Fig. 113) showsthe ¢ : :
o uggest Reqgion | Suggest Beqgion |
current values for the stabilizers. The adiustmont Adiustmant
vauein each Adjustment section ’7 Iritisize | +0% ’7 Initalize | +0%

shows how much adjustment is currently
applied. The Initialize buttons set the
adjustment to 0. If the value approaches Close |

0 auea)
90% or above, the amplifier gain should %13 "0>5 "NOMAD, NOMAD Plus Stabilizer Tab.
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be adjusted so the stabilizer can continue to function — when the adjustment value reaches
100%, the stabilizer cannot make further 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 isturned off. When the stabilizer is
enabled, the Center Channel and Width cannot be changed.

3.2.10.4. High Voltage

Figure 114 shows the High Voltage
tab. The On and Off buttons apply and
remove the high voltage. This function
is overridden by the detector bias _On | Tamet| 500 vos
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- Clase |
panel potentiometer. High-voltage Fig. 114. 92X, NOMAD, NOMAD Plus High Voltage Tab.
polarity is set with an internal jumper.

See the MCB hardware manual for

more information.

Properties X|

amplfier | ADC | Stabilzer HighVoktage | About | Fresets |
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3.2.10.5. About

Thistab (Fig. 115) displays hardware
and firmware information about the
currently selected 92X, NOMAD, or
NOMAD Plus, 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/Write indicates that the MCB
Isunlocked; Read Only meansitis
locked.

3.2.10.6. Presets

Figure 116 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 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

Properties X|

amplfier | ADC | Stabilizer | HighVoktage  About | Presets |
INPUT 1

S ample

Arcquigition Start Time
|1 5044 Tuesday, August 22, 2000

Aocess
| Readfwirite

Sernial Murnber Acquizition Mode
Unkrnown | FHA

Cloze |

Firrware Revizion
| 092=-007 |

Fig. 115. 92X, NOMAD, NOMAD Plus About Tab.

Properties EI

Real Time

Live Time

——
[ ROlPesk
——

ROl Integral

[ Overflow

Close |

Fig. 116. 92X, NOMAD, NOMAD Plus 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
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a “safety valve.”
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The values of all presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time 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.

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

3.2.11. MatchMaker ADC Interface

3.2.11.1. ADC

The MatchMaker ADC interface

Is used to interface standalone ADCs
from different manufacturers to the
CONNECTIONS-32 software. The ADC
tab (Fig. 117) contains the Gate and
Conversion Gain controls. In addition,
the current real time and live time are

&0C I.-’-'-.I:u::ut I Presetsl DA Preset

Conversion Gain R

. . AOCT
monitored at the bottom of the dialog. |SILENP;E =l
. . . Real Time Live Time
The Conversion Gain set hereisthe 200 .98

number of channels that will be
displayed when this ADC is selected. Clase |
!t isalso the number.of channels storgq Fig. 117 . 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.

3.2.11.2. About

Thistab (Fig. 118) displays hardware
and firmware information about the
currently selected MatchMaker, as well
asthe data Acquisition Start Time and
Sample description. In addition, the
Access field shows whether the
MatchMaker is currently locked with
apassword. Read/Write indicates that
it isunlocked; Read Only meansit is
locked.

3.2.11.3. Presets

Figure 119 shows the Presetstab. The
presets can only be set on an MCB that

Properties 5'

ADC About |F'resets| MDA Preset
b4 atchmaker 14F

Aocess
Readwfrite

Acquigition Start Time
[10:04:13 Wednesday, January 26, 2000 |

Firrmare Revizion Serial Murnber Acquizition Mode
| MATC-003 | 14F | PHA

Close |

Fig. 118. MatchMaker 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 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, 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

Properties 5'

4DC | About Fresets | MDA Preset

|1 00.00 Feal Time —Uncertaintpy———————
Prezet in & I
IEDD-DU Live Tirme
Start Chan: IEI
I ROl Peak
= Width: |51
I ROl Integral
Suggest Region |
[T Dverflow

\:
(m]
“
(a1]

Fig. 119. MatchMaker 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
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counted for the ROI peak count. In this circumstance, the ROl Peak preset can be viewed asa
“safety valve.”

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

Enter the Real Time and Live Time 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
thisvalue, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The 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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 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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3.2.11.4. MDA Preset

The MDA preset (Fig. 120) 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
Livetime * Eff x Yield

MDA =

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

Coefficients A, B, and C can be Propetties x|
entered as numbers. If the application,

A0C I About I Presete MDA Preset |

such as GammaVision, supports

MDA calculations, you can click on MDA Preset | Nuclide | Energy | Add New |

the Suggest button to enter (from an [ gt |

internal table) the values for the MDA Delete |

type selected. The MDA type should MDA Preset Coefficients

be chosen before the preset is selected Conection|  ch & [270000

here. Muclide: Im B: IW Suggest |
Energy: Im ks C: W

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains ﬂl

all the nuclidesin the working library. Fig. 120. MatchMaker MDA Preset Tab.

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

If the application supports efficiency calibration and the MatchMaker is efficiency calibrated,
the MDA is entered in the units selected in the application. If the unit is not efficiency calibrated
(e.g., in MAESTRO, which does not support efficiency calibration), the MDA field islabeled
Correction, the efficiency (Eff) isset 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.

3.2.12. 919 and 919E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.12.6.

3.2.12.1. ADC

Thistab (Fl 0. 121) contains the Gate Properties x|
and Conversion Gain controls. In ADC | Stabifzer | About | Presets|

addition, the current real time and live o e )
time are monitored at the bottom of the | — - Canersion Gain -
dialog.

3.2.12.2. Gate

The Gate control allows you to select a

logic gating function. With this function Real Time Live Time

Off, no gating is performed (that is, all 15,66 12.58

detector signals are processed); with the Close
function in Coincidence, a gating input —l
signal must be present at the proper Fig. 121. 919 and 919E ADC Tab.

time for the conversion of the event;

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

Conversion Gain

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

3.2.12.3. 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. 122) 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 0. If the value approaches 90% or above, the amplifier gain should be adjusted
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
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stabilizer cannot make further corrections [iineie x|
in that direction. The Center Channel
and Width fields show the peak currently

ADC Stabilizer |.-‘-‘-.I:u:|ut I F'resetsl

used for stabilization. 1 Gain Stabilization Enabled—— [ Zera Stahbilization Enabled——
Center Char: |25 Center Char: |25
To enable the stabilizer, enter the width: [50 width: [51
Center Channel and Width values ¢ : _
. uggest Region | Suggest Reqion |
manual Iy or click onthe SuggeSt Adustment——————— Adjustrnent
Region button. Suggest Region reads ’VInitiaIizel 0% ’VInitiaIizel 0%

the position of the marker and inserts
valuesinto the fields. If the marker is
in an ROI, the limits of the ROI are Cloze |

used. Ifthe marker isnotinan ROI, the 507155 "g19 ang 919 Stabilizer Tab.
center channel is the marker channel

and the width is 3 times the FWHM at this
energy. Now click on the appropriate Enabled checkbox to turn the stabilizer on. Until changed
in this dialog, the stabilizer will stay active even if the power is turned off. When the stabilizer
Is enabled, the Center Channel and Width cannot be changed.

3.2.12.4. About

Thistab (Fig. 123) displays hardware Properties x|
and firmware information about the 4DC | Stablizer About | Pressis |
currently selected 919 or 919E, as well ORSIMPS 919 input 1

asthe data Acquisition Start Time
and Sample description. In addition,

the Access field shows whether the 5 ample
MCB is currently locked with a "
password. Read/ Write indicates that Acquisition Start Time Access
" [14:30:23 Sunday, August 09, 2020 | Readfwirite
the MCB is unlocked; Read Onl
it islock ’ y Firrware Revizion Sernial Murnber Acquisition Mode
means it islocked. 0919006 [ Unknown T PHA

3.2.12.5. Presets Cloge |

Figure 124 shows the Presets tab. The Fig. 123. 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 onetime. 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 Propetties x|
know the general activity before
counting. For example, the Live Time
preset can be set so that sufficient
counts can be obtained for proper
calculation of the activity in the
sample with the least activity. But if
the sample contains a large amount of
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 Clase |
the Live Time preset, the low-level Fig. 124. 919 Presets Tab.

samples will be counted to the desired

fixed live time while the very active

samples will be counted for the ROI peak count. In this circumstance, the ROI Peak preset can
be viewed as a “safety valve.”

ADC | Stabilizer | &bout  Presets

—
—
—
—

Real Time

Live Time

ROl Peal,

ROl Integral

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al 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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3.2.12.6. 919E: Uncertainty Preset

The 919E includes an Uncertainty preset on the Presets tab (see Fig. 119, page 106, 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.
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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
uncertainty are calculated in the same manner as for the MAESTRO Peak I nfo command, which
Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

3.2.12.7. 919E: MDA Preset Tab

The MDA preset (Fig. 125) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods’ chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c+Counts
Livetime x 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, 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 Energy 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.

Properties X|

Stabilizerl Ahout I Presstz MDA Presst |

ADC
MDi Preset | Nuclide | Energy | Add M ew |
[Ipdate |
Delete |
MDA Preset Coefficients
Comection I— i, : (0.050000

r I
Huclide: I.-‘-‘-.g-11EII'-.-1 vI B: |2?.EIEIEIEIEIEI Sugaest |
E nergy: Im ks C: IW

Cloze |

Fig. 125. 919E MDA Preset Tab.

If the application supports efficiency calibration and the 919E is efficiency calibrated, the MDA
Is entered in the units selected in the application. If the unit is not efficiency calibrated (e.g., in
MAESTRO, which does not support efficiency calibration), the MDA field is labeled
Correction, the efficiency (Eff) isset 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.

3.2.13. 921 and 921E

The Model 921E has more features than the 921, as explained beginning in Section 3.2.13.5.

3.2.13.1. ADC

Thistab (Fig. 126) contains the Gate 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
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

apc IStahiIizerI About I F'resetsl
Gate Converzion Gain  |EgE ﬂ
|0t N
Feal Time Live Time
0.00 0.00

Cloze |

Fig. 126. 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.qg., 8192, 4096, 2048, ...). The up/down arrow buttons step through the valid settings.

3.2.13.2. 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. 127) shows
the current values for the stabilizers. DT Stabiizer | about | Presets |

The valuein each Adjustment s o

SeCtI on ShOWS hOW mUCh adj ustment T #5ain Stabilization Enabled—— [T Zero Stabilization Enabled—
is currently applied. The Initialize ConerChan o Cente Chario
buttons set the adjustment to 0. If the width: [ With: [1

value approaCheS 90% or above, the Suggest Region | Suggest Region |

ampl ifier gal n should be adJ usted so Adiustrment————————— Adjuztrment

the stabilizer can continue to function ’V Initializel +0Z ’V Initializel 0z

— when the adjustment value reaches

100%, the stabilizer cannot make further

corrections in that direction. The Center ﬂl
Channel and Width fields show the Fig. 127. 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 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.

3.2.13.3. About
Thistab (Fig. 128) displays hardware and firmware information about the currently selected 921
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or 921E, aswell asthe data
Acquisition Start Time and Sample ADC | Stabiizer About | Pressts |
description. In addition, the Access ORSIMP4 MCE 3921
field shows whether the MCB is
currently locked with a password.
Read/Write indicates that the MCB is I? ol
unlocked; Read Only meansitis o _
| ked Acquigition Start Time Aocess
oC : [18:17: 25 Wednesday, Apil 17, 2013 | Readwirite
Firrware Revizion Sernial Murnber Acquizition Mode
3.2.13.4. Presets 0921004 | Unknown | PHA
Figure 129 shows the Presetstab. The Cose |

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 all of the presets, data acquisition will
continue until manually stopped.

Fig. 128. 921 and 921E About Tab.

When more than one preset is enabled
(set to anon-zero value), the first ADC | Stabilizer | About  Presets |

condition met during the acquisition

causes the MCB to stop. This can be 100.00 Real Time

useful when you are analyzing samples [ LveTine

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 Dl
calculation of the activity in the sample
with the least activity. But if the Close |

sample contains alarge amount of this  gjg 129, 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 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 presets for the currently selected MCB are shown on the Status Sidebar. These

values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.
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Enter the Real Time and Live Time 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., isnot 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.

3.2.13.5. 921E: Uncertainty Preset

The 921E includes an Uncertainty preset on the Presets tab (see Fig. 119, page 106, 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.

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
Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

3.2.13.6. 921E: MDA Preset

The MDA preset (Fig. 130) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
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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
Livetime * Eff x Yield

MDA =

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

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

Select the Nuclide and Ener gy from

the dI’Op“St.S. Th_e Nuclide |_iSt cpntai ns ADC | Stabilizer | About | Presets MDA Preset |

_?_l:]éhEenneUngl;dﬁzt I nShtgveV;Valorl'l;:’]negglg?gié MD& Preset | Nuclide | Ensrgy | S hEw |

ray energies for the selected nuclide in |

the |Ibrary [Melete |
MDA Preset Coefficients

I the application supports efficiency Conection | e 4 [2.710000

calibration and the 921E is efficiency Nucice: [2057 ] B: [0.000000 gz

calibrated, the MDA is entered in the Energy: | ] ke C: [21.700000

units selected in the application. If the

unit is not efficiency calibrated (e.g., in Cose |

MAESTRO, which does not support Fig. 130. 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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3.2.14. TRUMP-PCI

3.2.14.1. ADC
Thistab (Fig. 131) contains the Gate,
Conversion Gain; L ower Level ADC I.-’-'-.I:u::ut I Presetsl MDA F'resetl
Discriminator, Upper Level Discrimi- Gat L _ -

. ate C B 51 2 =
nator and Zer o Adjustment controls. [of g enversen Gian [ H j
In addition, the current real time and live Lower Level Disc. [B 4
time are monitored at the bottom of the UpperLevelDise [G00 4]
dialog. Zero Adiustment [0.0085 4
Gate Real Time Live Time

101.00 101.00

The Gate control allows you to select a
logic gating function. With this function ﬂl

Off, no gating is performed (that is, all Fig. 131. 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.
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 sets the 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 O V offset. The setting isnormally OV or dlightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the
live time stops and the real time continues to count. The full range of offset is+125 mV.
Therefore, a setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.14.2. About

Thistab (Fig. 132) displays hardware
and firmware information about the
currently selected TRUMP-PCI as well
asthe data Acquisition Start Time and
Sample description. The Accessfield
shows whether the MCB is currently
locked with a password. Read/Write
indicates that the MCB is unlocked;
Read Only meansit islocked.

This screen displays the TRUMP-PCI’ s
serial number; all TRUMP-PCIs have a
unigue serial number which isread by

the software and stored in the spectrum

ADC  Abaut |F'resets| MO F"resetl
LAB 03 MCE 25
S ample

Acquigition Start Time Aocess

ReadMwfrite

[k o |

Firrware Revizion Sernial Murnber Acquizition Mode
| PTRU-DO | 0005 | PHA,

Cloze |

Fig. 132. TRUMP-PCI About Tab.

file for verification of the spectrum. The PC to which the TRUMP-PCI is attached is shown at

the top of the dialog.

3.2.14.3. Presets

Figure 133 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 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

ADC | About Fresets | MDA Preset |
U tainty————————————

|| Real Time EErAy

Freset in 2 I
|1 nz.00 Live Time

Start Chan: IEI

ROl Peak
I = width: [1
I ROl Inteqral
Suggeszt Reqgion |
[T Owverflow
Cloze |

Fig. 133. 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 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 ROI
Peak preset can be viewed as a“safety valve.”

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The 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. 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 limits in the Start Chan and Width
fields. The ROI can be cleared after the preset is entered without affecting the uncertainty
calculation. If the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM
below the marker channel and the width is 3 times the FWHM. The net peak area and statistical
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uncertainty are calculated in the same manner as for the MAESTRO Peak | 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.

3.2.14.4. MDA Preset

The MDA preset (Fig. 134) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods’ chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c+Counts
Livetime = 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, 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, ADC | About | Pressts MDA Preset |

such as GammaVision, supports MDA : |

calculations yOU can click on the MDi Preset | Huclide | Energy | Sdd e

Suggest button to enter (from an e

internal table) the values for the MDA EEE

type selected. The MDA type should be HIDES Firesa! Lol

chosen before the preset is selected Conection| & 4: 2710000

here. Muclide: ID::-E? I E: ID.DDDDDD ﬂl
Energy: I I =1 C: I2‘I_.‘-"I:|I:|E|E|I:|

Select the Nuclide and Ener gy from

the droplists. The Nuclide list contains _ oo |

all the nuclidesin the working library. Fig. 134. TRUMP-PCI MDA Preset Tab.

The Ener gy 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) isset 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.

3.2.15. TRUMP and 926

3.2.15.1. ADC
Thistab (Fig. 135) contains the Gate
and Conversion Gain controls. In ADC | about | Pressts|
addition, the current real time and live Bt Cormversion Gar TEER -
time are monitored at the bottom of the [0 r - :
dialog.
Gate
The Gate control allows you to select a : e

. . . . } . Real Time Live Time
logic gating function. With this function 5 =

Off, no gating is performed (that is, all
detector signals are processed); with the Cose |
function in Coincidence, a gating input Fig. 135. 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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3.2.15.2. About

Thistab (Fig. 136) displays hardware
and firmware information about the
currently selected TRUMP or 926, as
well asthe data Acquisition Start
Time and Sample description.

3.2.15.3. Presets

Figure 137 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 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, 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

Lap_ 224 MCB 7

Acquigition Stark Time
|07:44: 36 Friday, July 21, 2000

Firrware Revizion Sernial Murnber Acquizition Mode
| TRMP-001 | Lk rar | FHA

Cloze |

Fig. 136. TRUMP and 926 About Tab.

5.00 Real Time

B.00 Live Time

ROl Peak.

S
_—
—
—

[ Overflow

ROl Integral

Cloze |

Fig. 137. 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 asa

“safety valve.”

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

when you Close the Properties dialog.
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Enter the Real Time and Live Time 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., isnot 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.

3.2.16. 918

3.2.16.1. ADC

The 918 does not have computer- Properties X
adjustable ADC controls. The current
instrument’s real time and live time are
monitored at the bottom of the ADC
tab (Fig. 138).

apc I.-i'-.bu:uut I F'resetsl

Feal Time Live Time
0.00 0.00

Cloze |

Fig. 138. 918 ADC Tab.
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3.2.16.2. About

Thistab (Fig. 139) 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.

3.2.16.3. Presets

Figure 140 shows the Presetstab. The
presets can only be set on an MCB that

Properties

ADC  About |F'resets|
ORSIMP4 MCE 2 918

S ample

| Thiz is a testfjob function,

Arcquigition Start Time

Aocess

|1 4:30:07 Sunday, August 09, 2020

Firrware Revizion Sernial Murnber

| Readfwirite

Acquizition Mode

[ 091607A |

ko

| PH&

Cloze |

Fig. 139. 918 About 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 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, 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

Properties

ADC | About F'reset3|

Real Time
Live Time

ROl Peal,

J11)

ROl Integral

[ Overflow

Cloze |

Fig. 140. 918 Presets Tab.

counting time for the sample. If you set the ROI Peak preset in addition to the Live Time
preset, the low-level 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time 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.

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

3.2.17. 916, 916A, ACE, and Spectrum ACE

3.217.1. ADC
Thistab (Fig. 141) contains the
Conversion Gain control. In addition, 4DC | about | Presets |

the current real time and live time are
monitored at the bottom of the dialog.

3

Corverzion Gain R

Conversion Gain

The Conversion Gain sets the maximum
channel number in the spectrum. If set to

2048, the energy scale will be divided e R

Into 2048 channels. The conversion gain

Is entered in powers of 2 (e.g., 2048, Closz |
1024, 512, ...). The up/down arrow Fig. 141. 916, 916A, ACE, and Spectrum ACE ADC Tab.

buttons step through the valid settings
for each instrument type.
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3.2.17.2. About

Thistab (Fig. 142) displays hardware
and firmware information about the
currently selected instrument, 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
means it islocked.

3.2.17.3. Presets

Figure 143 shows the Presets tab. The
presets can only be set on an MCB that

ADC  About | Presetsl
SINGLEY_LIZ MCE 1

S ample

Il

Acquigition Start Time Aocess

[k o | Readwirite
Firrware Revizion Sernial Murnber Acquizition Mode

| 0316-002 | k. | FHA

Cloze |

Fig. 142. 916, 916A, ACE, and Spectrum ACE About 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 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, 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

ADC | About Fresets |

Feal Time
Live Time

ROl Peak,

J11]

ROl Integral

[ Owerflowe

LCloze |

Fig. 143. 916, 916A, ACE, and Spectrum ACE Presets
Tab.

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

Enter the Real Time and Live Time 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.

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

3.2.18. 917

3.2.18.1. ADC

The 917 does not have computer-
adjustable ADC controls. The current CEBE) sbout | Presets |

instrument’sreal time and livetime are
monitored at the bottom of the ADC
tab (Fig. 144).

Feal Time Live Time
000 000

Cloze |

Fig. 144. 917 ADC Tab.
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3.2.18.2. About

Thistab (Fig. 145) 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.

3.2.18.3. Presets

Figure 146 shows the Presetstab. The
presets can only be set on an MCB that

ORSIMP4 MCE 1 Input 4

S ample

Acquigition Start Time

Aocess

[k o | Readwirite
Firrware Revizion Sernial Murnber Acquizition Mode
| 0317002 | k. | FHA

Cloze |

Fig. 145. 917 About 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 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, 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

Real Time

Live Time

ROl Peal:.

J11]

ROl Integral

[T Overflow

Cloze |

Fig. 146. 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time 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.

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

3.2.19. MicroNOMAD
3.2.19.1. Amplifier
Figure 147 shows the Amplifier tab,

which contains the Gain control. drpifier | ADC | Stabilizer | Fied Dats | About | Pressts|

NOTE The changes you make on this AR
tab take place immediately. e -
Thereisno cancel or undo ——l—
for this dialog. Fine: | 15.002¢
Gain
Set the amplifier Gain with the hori-
zontal slider bar or the edit box, in the Clase |

range of 5.00 to 25.00. The resulting
effective gain is shown at the top of the
Gain section.

Fig. 147. MicroNOMAD Amplifier Tab.
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3.2.19.2. ADC
Thisteb (Fig. 148) containsthe Gate
%g_?on\iﬁgon Gat‘l ne;OPtrOI S. ICTI Amplifier  ADC | Stal:uilizerl Field Datal Aot I F'resetsl

ition, the current real time and live o ;
time are monitored at the bottom of the GDTfE - Do Beto | 2047 =
dialog.
Gate
The Gate control allows you to select a _ -
logic gating function. With this function EE‘E' Time ;‘E‘E“me
Off, no gating is performed (that is, all ' '

detector signals are processed); with the Closz |
function in Coincidence, a gating input
signal must be present at the proper time
for the conversion of the event; in
Anticoincidence, the gating input signal must not be present for the conversion of the detector
signal. The gating signal must occur prior to and extend 500 nanoseconds beyond peak detect
(peak maximum).

Fig. 148. 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.

3.2.19.3. Stabilizer
The MicroNOMAD has again stabilizer. Gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 149) shows the current gain stabilizer setting. The valuein 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 [
Channél and Width values manually or
click on the Suggest Region button.
Suggest Region reads the position of the
marker and inserts values into the fields. Center Chan: {0

If the marker isin an ROI, the limits of widhe [I
the ROI are used. If the marker isnot in
an ROI, the center channel isthe marker adiustment
channel and the width is 3 times the nifalze | +0%
FWHM at this energy. Now click on the
appropriate Enabled checkbox to turn
the stabilizer on. Until changed in this Close

amplfier | ADC  Stabilfzer | Field Data | About | Pressts |

[ izain Stabilization Enabled

Suggest Reqgion |

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.

Fig. 149. MicroNOMAD Stabilizer Tab.

3.2.19.4. Field Data

Thistab (Fig. 150) is used to Enter and Properties
Exit the Field Mode (remote operation

_ dmplifier | ADC | Stabilzer  Field Data | bout | Presets |
detached from a PC) or to view the

MicroNOMAD spectra collected in field Hove Spectra e ERE
mode. The MicroNOMAD can only be =
set in Field Mode by clicking on the |

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 Stared Spectra
PC. The spectrum can then be viewed in
the application as the “active’ spectrum Close

in the DART. The active spectrumisthe
spectrum where the new data are
collected. The current active spectrumis
lost.

Fig. 150. MicroNOMAD Field Data Tab.

When the MicroNOMAD isin field mode, the spectrumis 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.

3.2.19.5. About
Thistab (Fig. 151) displays hardware

and firmware information about the amplfier | ADC | Stabilizer | Field Data About | Presets |
currently selected MicroNOMAD, as SINGLEY_LIZ MCB 9

well asthe data Acquisition Start

Time and Sample description. In

addition, the Access field shows ST
whether the MCB is currently locked ! - :
with a password. Read/Write indicates l’j‘;”ﬁ“ﬂ'“g‘f??a’:'"‘; - — ﬂ';ﬁ?t
. .l Lirzday. Movemboer . E3 e
that the MCB is unlocked; R nl
o e . C[ kseg oc ed’ ead O y Firmware Revizion Serial Humber Acquizition Mode
means it Is locked. [ UNOM-003 [ Onknown  PHa

3.2.19.6. Presets Cloze |

Figure 152 shows the Presets tab. The Fig. 151. MicroNOMAD 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 onetime. 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 Properties
(set to anon-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be Real Time
useful when you are analyzing samples
of widely varying activity and do not

——
know the general activity before [ ROIPeak
——

amplfier | ADC | Stabilizer | Field Data | About  Presats |

Live Time

counting. For example, the Live Time

preset can be set so that sufficient ROI Integral

counts can be obtained for proper I~ Overflow

calculation of the activity in the sample

with the least activity. But if the sample Closz_|

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 ROl Peak preset can be viewed asa
“safety valve.”

Fig. 152. MicroNOMAD Presets Tab.

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., isnot 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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3.2.20. MicroACE
3.2.20.1. Amplifier

Figure 153 shows the Amplifier tab.
This tab contains the fine Gain control. Amplier | 4DC | Stabilizer | About | Presets |
. Gair: 10.54

NOTE The changes you make on this E_S'Dn 25 00

tab take place immediately. AR "

Thereisno cancel or undo S |

. . Fire: I .
for thisdialog. ne] 108413

Adjust the Fine gain with the horizontal
dlider bar or the edit box, in the range
of 5.00 to 25.00.

LCloze |

3.2.20.2. ADC Fig. 153. MicroACE Amplifier Tab.

Thistab (Fig. 154) 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 allowsyouto selecta [l x|
logic gating function. With this function
Off, no gating is performed (that is, all Gate . o
detector signal's are processed); with the o = Conversion Gan - JEEH
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 Close |

maximum). Fig. 154. MicroACE ADC Tab.

Amplifier  A0C | Stal:uilizerl About I F'resetsl

Real Time Live Time
0,00 0,00

Conversion Gain

The Conversion Gain sets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided into 2048 channels. The conversion gain is entered in powers of 2
(e.g., 2048, 1024, 512). The up/down arrow buttons step through the valid settings.
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3.2.20.3. Stabilizer
The MicroACE has a gain stabilizer; gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 155) showsthe
current values for the stabilizer. The .ﬁ.mplifierl ADC  Stabilizer |.-i'-.l:n:|ut I F'resetsl

value in the Adjustment section shows I

hOW mUCh ajj ustment iS Currently T iGain Stabilization Enabled——

applied. The Initialize button sets the Center Chart [0

adjustment to O. If the value approaches widh: [i

90% or above, the amplifier gain should E——

be adjusted so the stabilizer can continue Adistrent

to function — when the adj ustment ’V Initializel +0

value reaches 100%, the stabilizer

cannot make further correctionsin that

direction. The Center Channel and _ Do |
Width fields show the peak currently Fig. 155. 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
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.

3.2.20.4. About

Thistab (Fig. 156) displays hardware P— x|
and firmware information about the
currently selected MicroACE, as well

dmplifier | ADC | Stabilzer  About | Presets |

BArBAM MCE 1
asthe data Acquisition Start Time
and Sample description. In addition,
the Access field shows whether the S ample
MCB is currently locked with a I
password. Read/Write indicates that Acquisition Start Time Access
the MCB is unlocked; Read Only L =
hr Firrmare Revizion Serial Murnber Acquizition Mode
meansit islocked. | uACE-D0Z2 | Urknown | FHA

Close |

Fig. 156. MicroACE About Tab.
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3.2.20.5. Presets

Fi gure 157 shows the Presetstab. The Properties |
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 all of the presets, data
acquisition will continue until manually
stopped.

amplfier | ADC | Stabiizer | About  Presets

Real Time
Live Time

ROl Peal,

J11)

ROl Integral

When more than one preset is enabled ™ Overflow
(set to anon-zero value), the first
condition met during the acquisition Clase |
causesthe MCB to stop. This can be Fig. 157. 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., isnot 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.

3.2.21. 920 and 920E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.21.4.

3.2.21.1. ADC

Thistab (Fig. 158) contains the Gate,
Conversion Gain and Digital Offset 4DC | about | Pressts |

controls. In addition, the current real - onGan [
time and live time are monitored at the [ r ; Fan | 3
bottom of the dialog. Digital Ofset. [0 3
Gate

The Gate control allows you to select a Fea Tims v Tire

logic gating function. With this function 00 0.0

Off, no gating is performed (that is, all

detector signals are processed); with the _ Cose |

function in Coincidence, a gating input Fig. 158. 920 and 920E 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 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 al pha particle corresponds to a 10-V output. All amplifier connections are internal

to the system.
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Table 1 shows the offset and gain settings, with the spectrum size® set to 512 channels, for some
commonly used spectrum energy ranges. The energy range can be the same for all inputs,
different for al inputs, or any combination in between. Each input has its own energy calibration
in the system. These are only examples; any other combination can be used.

Table 2. 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.
3.2.21.2. About
Thistab (Fig. 159) displays hardware

and firmware information about the

ADC About | Presetsl
currently selected 920 or 920E, as well Counting Lab 920 [MCE 1]
asthe data Acquisition Start Time and
Sample description. In addition, the ol

Access field shows whether the MCB
Is currently locked with a password.
Read/Writeindicates that the MCB is
unlocked; Read Only meansitis
locked. |

Acquigition Start Time
[18:17: 25 Wednesday, Apil 17, 2013 |

Aocess
ReadMwfrite

Acquizition Mode
PHA,

Cloze |

Sernial Murnber
k. |

Firrware Revizion
0920-005 |

3.2.21.3. Presets

Figure 160 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

Fig. 159. 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.

139



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

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
know the general activity before
counting. For example, the Live Time

Real Time

Live Time

ROl Peak.

J11]

preset can be set so that sufficient RON Integral

counts can be obtained for proper I~ Overflow

calculation of the activity in the sample

with the least activity. But if the sample Closz |
contains alarge amount of this or Fig. 160. 920 and 920E Presets 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

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

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

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

counting when the sum of al countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

140




3. MCB PROPERTIESDIALOGS

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

3.2.21.4. 920E: Uncertainty Preset

The 920E includes an Uncertainty preset on the Presets tab (see Fig. 119, page 106, 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.
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 I nfo command, which
Isdiscussed in Section 3.7. Note that the Suggest Region button is not displayed during data
acquisition.

3.2.21.5. 920E: MDA Preset

The MDA preset (Fig. 161) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is
implemented in the hardware. The formulas for the MDA are given in various textbooks and in
the “Analysis Methods’ chapter in the GammaVision user manual and can be generally
represented as follows:

a+/b+c+Counts
Livetime x 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.
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The calculated value is compared with
f[h_e MDA va ue on _the _dial og and when ADC | About | Pressts MDA Preset |

'tis Iower’ vaU|S|t|0n ISStOpped. HDA FPreset | Huclide | Energw | Srdlew |
Coefficients A, B, and C can be [ o |
entered as numbers. If the application, Ualziz|
such as GammaVision, supports MDA ML e Coefficients
calculations, you can click on the Correction | oA 4 [2.710000

Sugges[ button to enter (f rom an Muclide: IED-E? I E: IEI.EIEIEIEIEIEI Sugest |
internal table) the values for the MDA Eneray: | ] ke C: [21.700000

type selected. The MDA type should be

chosen before the preset is selected Close |
here. Fig. 161. 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 M DA
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.

3.2.22. OCTETE PC and OCTETE Plus

The OCTETE Plus has more features than the OCTETE PC, as explained beginning in
Section 3.2.22.6.

3.2.22.1. ADC

Thistab (Fig. 162) contains the Gate, Conversion Gain, and Digital Offset controls. In
addition, the current real time and live time are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select 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 Propetties : x|
prior to and extend 500 nanose_conds ADC I High voltage | About | Status | Presets |

beyond peak detect (peak maximum). ate e .
An external oscilloscopeis needed to [or =] Conversion Gain - |HLIEL —
check thistiming. Digital Offset [300 =
Conversion Gain and Digital Offset

The Digital Offset and Conversion . o

Gain are used to control the starting e omne

energy and energy range of the : :

spectrum collected. In many cases Clase |

the low-energy portion of the spectrum
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 apha particle corresponds to a 10-V output. All amplifier
connections are internal to the system.”

Fig. 162. OCTETE PC and OCTETE PlusADC Tab.

Table 2 shows the offset and gain settings, Table 3. 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 all inputs, different for all inputs, or any 3.0 55 600 2048
combination i n_betvyeen. Each input hasits 3.0 8.0 300 1024
own energy calibration in the system. These
are only examples; any other combination 4.0 6.5 800 2048
5.0 7.5 1000 2048
3.2.22.2. High Voltage 6.0 8.5 1200 2048
Figure 163 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 8 inputs in the OCTETE Plus, see the hardware manual
and the SET920 program for details. After any changes to these settings, you must run the MCB Configuration
program to register the changes.
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The OCTETE PC hasa rear-panel Properties x|
VacuunvBias Interlock switch that can ADC  HighVokege | About | Status | Presets|

disabled the bias when chamber

pressure rises above the cutoff value. _on | Acwel] 50 vk

When the cutoff value is exceeded and off

the interlock shuts off the bias, the Curent:| 45 n&

dialog’'s On button remainsin the on
(depressed) position. In this condition,
bias will be automatically reapplied O

when the vacuum improves sufficiently ‘ n ‘
or the interlock switch is set to off.

Cloze |

When the bias is on, the detector Fig. 163. OCTETE PC and OCTETE Plus High Voltage
leakage current is shown in the Tab.

Current field. The leakage current is
detector dependent and will be near
zero when the bias is turned off.

While the Properties dialog is open, the computer monitors the OCTETE PC in real time,
continuously updating the Actual voltage, leakage Current, and chamber pressure information.

3.2.22.3. About

Thistab (Fig. 164) displays hardware Properties x|
and firmware Informathn about the ADC | HighWalkage About | Statusl F'resetsl
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. Er=—
Read/Write indicates that the MCB is l’j‘;“;f;“f’; 5‘5': TIT S — ﬂzc:ﬁs_t
] el 47 uezday, August 22, ead adite
IunI Egld@d, Read Only meansitis o e R
ocked. | DCTE-003 | 133 | PHZ.
This screen displaysthe OCTETE's Close |
serial number; dl OCTETEshavea Fig. 164. 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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3.2.22.4. Status

The Status tab (Fig. 165) monitors the Properties x|
currently selected OCTETE chamber’s
pressure. Chamber pressureis
displayed in millitorr (mT). If the Vacuum (2mT
pressure is above the range of the

vacuum gauge (about 1000 mT), the

Vacuum isdisplayed as OVER.

A0C | High ‘Ju:ultagel About Status | F'resetsl

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 Close |
by the valve on the front of the unit. Fig. 165. OCTETE PC and OCTETE Plus Status Tab.
The computer continuously monitors

the vacuum whenever thisdialog is

open.

3.2.22.5. Presets

Figure 166 shows the Presetstab. The Properties x|
presets can iny be set on an MCB that 4DC | HighVoltage | About | Status  Pressts
IS not acquiring data. Y ou can use any
or al of the presets at onetime. To [ PRedTime
disable a preset, enter avalue of zero. -
If you disable all of the presets, data 0000 Live Time
acquisition will continue until manually [ FOIPesk
stopped.
I ROl Integral
When more than one preset is enabled ™ Overflow
(set to anon-zero value), the first
condition met during the acquisition Close |

causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not
know the general activity before counting. For example, the Live Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the
least activity. But if the sample contains 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

Fig. 166. OCTETE Presets Tab.
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time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROI Peak preset can be viewed as a “safety valve.”

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops
counting when the sum of al countsin all channels for this MCB marked with an ROI reaches
thisvalue, unless no ROIs are marked in the MCB.

3.2.22.6. OCTETE Plus. Uncertainty Preset

The OCTETE Plusincludes an Uncertainty preset on the Presets tab (see Fig. 119, page 106,
for an example of this preset’s data fields). The Uncertainty preset stops acquisition when the
statistical or counting uncertainty of a user-selected net peak reaches the value you have entered.
Enter the Preset in % value as percent uncertainty at 1 sigma of the net peak area. 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.
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 I nfo command, which
Isdiscussed 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.

3.2.22.7. OCTETE Plus: MDA Preset

The MDA preset (Fig. 167) 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
Livetime * Eff x Yield

MDA =

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

Coefficients A, B, and C can be Properties x|
entered as numbers If the application, ADC | HighVoltage | About | Status | Presets MDA Preset |
such as GammaVision, supports MDA
calculations you can click on the MDA Preset | Nuclide | Energy | Add New |
Suggest button to enter (from an Jz:E
internal table) the values for the MDA Delte |
type selected. The MDA type should be MDA Preset Coefficients
chosen before the preset is selected Conection | ch. 4 [2.710000
here_ Huclide: I.-‘-‘-.g-11EII'-.-1 vI B: IEI.EIEIEIEIEIEI Sugaest |

E nergy: Im ks C: IW
Select the Nuclide and Ener gy from
the droplists. The Nuclide list contains ﬂl
all the nuclidesin the working library. Fig. 167. OCTETE Plus MDA Preset Tab.

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

If the application supports efficiency calibration and the OCTETE Plus 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.

3.2.23. M°CA

3.2.23.1. Amplifier

Figure 168 shows the Amplifier tab. Properties x|
Thistab contains the controls for Gain,
Baseline Restor e, Preamplifier Type,

&rplifier I.-'l‘-.DI: I High "»-"u:ultagel F"u:uwerl About I F'resetsl

Input Polarity, and Pileup Rejection. | Giain: 4.0 -~ Shaping Time Input Palariy
P y P9 0.0 1001 [ = ( ME O
NOTE The Changes you make on this '_1_ — Bazeline Festore
tab take place immediately. Fine [ 05001 | [fog I
Thereis no cancel or undo for Coarse: [x8 ]

this dialog.

File-up Fejection [

G ai n Cloze |

Set the amplifier coarse gain by , 3 —
Fig. 168. M3CA Amplifier Tab.
selecting from the Coar se droplist, then '. 168. M"CA Amplifier Tab

adjust the Fine gain with the horizontal

dlider 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.

| nput Polarity

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

148



3. MCB PROPERTIESDIALOGS

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 asdc
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
MZ3CA even when the power is off.

Pileup Rg ection

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

3.2.23.2. ADC
Thistab (Fl 0. 169) contains the Con- Properties : x|
version cjﬁn’ L Ovliler ell‘e\D/eI [_)IS_CH mi- Ampliier  A0C | High Yoltage I Power I About I Presets I
nator, and Upper Lev I scriminator - )
controls. In addition, the current real SyErimEn | B =
timeand liveti me are monitored at the Lower Level Disc [100 il
bottom of the dialog. Upper Level Dise [4035 =]
Conversion Gain

. . . Real Time Live Time
The Conversion Gain sets the maxi- B0 B0

mum channel number in the spectrum.
If set to 4096, the energy scale will be Close |
divided into 4096 channels. The conver-
sion gainisentered in powers of 2 (e.g.,
4096, 2048, 1024, ...). The up/down arrow
buttons step through the valid settings for the M3CA.

Fig. 169. M3CA ADC Tab.

Upper- and Lower-L evel Discriminators
In the M3CA 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.
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.

149



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

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.

3.2.23.3. High Voltage

Fi gure 170 shows the Hi gh VOltage Properties |
tab, which allows youto turn the hi gh .ﬁ.mplifierl a0C  High'oltage | F'u:uwerl Sbout I F'resetsl
voltage on or off, set and monitor the
voltage, and select the Polarity. _on | Taet| 0 veks
0if Actual: 13 Yol
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 ‘ Polarity
The high voltage is overridden by the o e
detector bias remote shutdown signal
from the detector; high voltage cannot Llaee |
overload signals prevent it.
The Polarity selection determines the output polarity on the rear-panel connector.
3.2.23.4. Power
The Power tab is shownin Fig. 171.
Thistab dISpl ays information about the .ﬂ.mplifierl ADC I High Yaltage PDWET' Sbout I Presetsl
M3CA’s current power source and the s
battery voltage. The power Sour ces are
IE:-: ertial 'I
Battery 1 or External. :
B atteny Yaltage [11.10

Cloze |

Fig. 171. M3CA Power Tab.
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3.2.23.5. About

Thistab (Fig. 172) displays hardware
and firmware information about the
currently selected M>CA 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/ Write indicates that
the MCB is unlocked; Read Only
means it islocked.

3.2.23.6. Presets

Figure 173 shows the Presetstab. The
presets can only be set on an MCB that

Properties

.ﬁ.mplifierl 00 I High Voltage | Power  About |F'resets|
BETTY M3CA Mch 18

S ample

Arcquigition Start Time

Aocess

[14:02:53 Tuesday, August 29, 2000 |

Firrware Revizion Sernial Murnber

Readwfrite

Acquizition Mode

[ M3CADZE [ 17634423 |

PH&

Cloze |

Fig. 172. M3CA About 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 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, 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

smplfier | ADC | High Voltage | Power | bout  Presets |
Real Time
I Live Time
I ROl Integral

Cloze |

Fig. 173. M3CA 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

Enter the Real Time and Live Time 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
maintained separately for each distinct ROI. Up to 29 ROIs can be marked. When the integral of
all 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. JOB file. The M3CA 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.

3.2.24. MiniMCA-166 Portable MCA
3.2.24.1. Amplifier

Figure 174 shows the Amplifier tab.
This tab contains the controls for Gain, Power | About | Presets
Shaping Time, Pole Zer o, I nput ampliier | Amplfier2 | 4DC | Stabiieer | HighValtage
Polarity, and Pileup Rejection. ~ Gair 1000.00 el Ui —ElbZem
NOTE Thechangesyoumakeonthis | v :
. . —_— — Input Polarity ——
tab take place immediately. Fine: [ 1.0000
: S [+ (]
Thereis no cancel or undo for Coarse: [ 1000 1]
this dialog.
) File-up Fejection W
Gain
Set the amplifier coarse gain by _ Close |

selecting from the Coar se droplist, then  Fig. 174. MiniMCA-166 Amplifier Tab.

adjust the Fine gain with the horizontal

slider 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.

| nput Polarity

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

PoleZero

Thisfield allows you to set the Pole Zer o to any value you wish much the same as with the old-
fashioned screwdriver potentiometer, but with much greater reproducibility. This gives you the
ability to exactly set the pole zero for any detector to the value used previously, ensuring data
quality and reproducibility. To 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 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.

Pileup Re ection

Pileup Re ection (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.
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3.2.24.2. Amplifier 2

The Amplifier 2 tab (Fig. 175) 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.

3.2.24.3. ADC

Thistab (Fig. 176)contains the Con-
version Gain, Lower Level Discrimi-
nator, and Upper Level Discriminator
controls. In addition, the current real
time, live time, and count rate are
monitored at the bottom of the dialog.

Conversion Gain

The Conversion Gain sets the maximum
channel number in the spectrum. If set to
4096, the energy scale will be divided
into 4096 channels. The conversion gain
Is entered in powers of 2 (e.g., 4096,
2048, 1024, ...). The up/down arrow
buttons step through the valid settings.

Upper- and Lower-L evel Discriminators

.. x|
Power | Abot I Presetz I
Amplfier  Ampifier2 | A4DC | Stabiizer | HighVolage
Signal Bouting Analog Threzhald
[ [Direct (0 ta +3v) = [ B

Close |

Fig. 175. MiniMCA-166 Amplifier 2 Tab.

X

Presets I
| Stabilzer | Highohage

Conversion Gain I ﬁ
Lower Level Disc IEI ﬁ
pper Level Disc |E|E|1 i’

Abot I
ADC

Power

Amplifier Amplifier 2

Live Time
100,00

Real Time
100,00

Count Rate |0
Cloze |

Fig. 176. 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
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.

3.2.24.4. Stabilizer

The Stabilizer tab (Flg 177) alows Properties x|
you to control the MiniMCA-166 gain Bower | about | S
stabilizer. Gain stabilization is discussed amplier | Amplfier 2 | ADC Stabilizer | High Yaltage

in detail in Section 3.4. o
T Gain Stabilization Enabled——

The valuein the Adjustment section Center Char: |25
shows how much adjustment is currently width: [50
applied. The Initialize button sets the |
adjustment to 0. If the value approaches Adiustment

90% or above, the amplifier gain should { Initilize | +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  Fig 177, 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
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 P— x|
the stabilizer is enabled, the Center :

. Power I About I Prezets |
Channel and Width cannot be Ampifier | Amplfier2 | ADC | Stabiizer  Higholtage
changed.
On | T arget I—EI Yol
3.2.24.5. ngh Voltage 0ff Actual 0 “als "Shutduwn
; : urrent; TTL -
Figure 178 shows the High Voltage Currert 4 =

tab, which allows you to turn the high
voltage on or off; set and monitor the

Palarity
voltage, monitor the leakage Current, ‘ Off ‘ WME O
show the Polarity, and select the

Shutdown mode. Close |

Fig. 178. MiniMCA-166 High Voltage Tab.
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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.

3.2.24.6. Power

The Power tab (Fig. 179) displays the
MiniMCA-166's current battery
voltage.

3.2.24.7. About

Thistab (Fig. 180) 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 islocked.

156

Properties " El
smplfier | Amplier2 | 4DC | Stabiizer | HighValtage
Power About I Presets

Battery Waltage |7.99

Close |

Fig. 179. MiniMCA-166 Power Tab.

Properties __ |
smplfier | amplier2 | 4DC | Stabiizer | HighYalktage
Power About Presets
BaMBAM MCE 17

Sample

Acguizition Start Time

Aocess

[19:12:18 Thursday, March 23, 2000

Firrmare Revizion Serial Murnber

FeadMwrite
Acquizition kMode

[ MMCA-90Z | 243

PHA

Close |

Fig. 180. MiniMCA-166 About Tab.
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3.2.24.8. Presets

Figure 181 shows the Presets tab. 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 a value of zero.
If you disable all of the presets, data acquisition will continue until manually stopped.

When more than one preset is enabled Propetties x|
(set t_o_a non-zero _Va] ue), the f! r.st. smplfier | Amplfier2 | ADC Stabilizer |  Higholtage |
condition met during the acquisition Power | About Fresets

causes the MCB to stop. This can be

useful when you are analyzing samples [ Real Time
of widely varying activity and do not 000 Live Tne
know the general activity before — e
counting. For example, the Live Time

preset can be set so that sufficient M Folnegs

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 _ Close |
another nuclide, the dead time could be Fig. 181. 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 presets for the currently selected MCB are shown on the Status Sidebar. These
values do not change as new values are entered on the Presets tab; the changes take place only
when you Close the Properties dialog.

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

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

counting when the sum of all 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. 182) 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 asthe DSPEC jr,
digiDART, DSPEC Plus, and DSPEC, this mode is the only way to display the equivalent
amplifier output pulse. Note that at the bottom of the window the marker channel isdisplayed in
units of time.

+-* InSight -- digiDART =/n 241 [ Calibration zsource 1714 ]

File  Acquire Calculate Servicez BOl  Dizplay

-y
=]

b ark:

I Peak. - I

Trigger
I LLD A l

™ Single Hesetl
Delay:l 79.60 j

— Bazeline Festarer—

Ao £ IEE it}

Fast & € Slow

Lp: ;0 5

Pole Zero

Other Controls. .. I

S 0ORTEC
11:00:45 Ak
Wed 10-Jan-01

Marker: 500 = 50.00 ps.

|M|:I:u Model Ho. DDAR-002 4

Fig. 182. 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 alwaysin 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 a new pul se exceeds the trigger

level. To keep asingle pulse displayed, select Single. Click on Reset to refresh the display to see
the next pulse. There will usually be one or two pulsesin the “pipeline’ that will be displayed
before any change entered will be seen. If the trigger is turned off, the display will be redrawn
periodically, evenif 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 shown in
PHA mode. The display will return to the InSight mode when you return to the first MCB. If you
exit the program with the MCB in InSight mode, it will be in InSight mode on the next startup.

The display can include a Mark to indicate one of the other signals shown in
Fig. 183. The Mark isasolid-color region displayed similarly to that of an
ROI in the spectrum. This Mark can be used to set the timing for the gate
pulse. It can also be used to set the shaping times and flattop parameters to
get the best performance.

For example, suppose you want to get the best resolution at the highest
throughput possible. By viewing the pulses and the pileup reject marker, you
can increase or decrease the rise time to obtain a minimum of pileup reject
pul ses.

I < hane: j

MegB LDz
BazelineR
PozBLDizc
Busy
Gate
Peak

Fig. 183. Mark

Display
Selection.

Mark Types— For the Mark, choose either “points’ or “filled” (to the zero line) display. This
Is controlled by the selection in the Display/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 No channels are marked in the display.

® PileUpRegect Theregion marked indicates when the PUR circuit has detected pileup and
IS rejecting the marked pul ses.

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

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

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

® Busy When the DSPEC Plus 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. 70) 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 rejected peaks will not be marked. Simply put, in
all modes the accepted peaks are marked.

® Peak Thisisthe peak detect pulse. It indicates when the peak detect circuit has
detected avalid pulse. The Mark occurs about 1.5 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 controals... 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. This value is normally the
best for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/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 (3)
where:
Intercept = The channel number of the zero-height input pulse
Gain = Therelation between pulse height and channel number (slope of the curve)

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

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

The coarse and fine gains should be set to the desired values, both stabilizersinitialized, and the
pole zero triggered before setting either stabilization peak. For example, on the 92X thisis done
in the Amplifier tab; on the Model 919 it is done externally.

The I nitialize dialog button sets the gain on the stabilization amplifier to its midpoint (that is,
halfway between minimum gain and maximum gain). This should be done before selecting the
ROI for the peak because the initialization might move the peak in the spectrum, and because it
ensures that the maximum range is available for the stabilization process. If the peak is moved
by this command, use the amplifier fine-gain control (the Amplifier tab or hot keys) to move the
peak to the desired channel.

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

The Suggest button is used to set the peak center and peak width of the peak area used by the
stabilizer. Before selecting this command, the ROI must be marked and the marker put in the
region to be used. When operating, the peak will be centered in the ROI. After the region has
been recorded, the stabilization is turned on. If the stabilization is turned on when this command
Is executed, the old stabilization region is replaced by the new peak defined by the marker, and
stabilization continues using the new peak.
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The Gain Stabilizer Enabled checkbox enables or disables the gain stabilization. It can only be
turned on after the Suggest button has been used to select a working peak.

3.5. Zero Stabilization

Zero stabilization enables you to control the zero-level (or offset) stabilizer on MCBs so
equipped. The zero-level stabilizer uses a peak in the spectrum to monitor the changes in the
zero level of the system amplifier. The zero stabilizer controls the offset bias level so the peak
will be maintained in its original position. The input pulse-height-to-channel-number
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 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 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 gammarays 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 [L TC] 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.

8Patent 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 |0sses)
and the spectrum corrected for the dead-time losses (real time only). Unfortunately, in the
analysis of the ZDT spectrum, the uncertainty of the measurement cannot be determined using
either spectrum.

In the second ZDT mode (ZDT Modefield set to CORR_ERR on the ADC tab), the estimation
of the statistical uncertainty is stored in place of the LTC spectrum, and isreferred to as the
error spectrum (ERR). In this mode, the corrected spectrum is used to measure the countsin a
peak, and the error spectrum is used to determine the uncertainty of the measurement madein
the corrected spectrum. Table 3 shows which spectra are collected in the three possible DSPEC
Plus modes.

For example, if the area of a peak is measured in the corrected spectrum by summing channels
1000 to 1100, the variance of the measurement can be determined by summing the countsin
channels 1000 to 1100 in the error spectrum. Or, shown another way, the countsin channel i can
be expressed as N(i) + 4/ V(i) with a1-sigma confidence limit, where N is the corrected spectral
dataand V isthe variance (error) spectral data.

Table4. DSPEC PlusZDT 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
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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.
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. 184).

1 h

Fig. 184. Background Calculation Details.

The channel number for this background point is the middle channel of the three points. The
background on the high channel side of the peak is the average of the last three channels of the
ROI. The channel number for this background point is also the middle channel of the three
points. These two points on each side of the peak form the end points of the straight-line
background.

The background is given by the following:

|+2 h h-l+1
B(Zci+§jc, 4
i- i~h-2 6
where:
B = the background area
I = theROI low limit
h = theROI high limit
C, = thecontentsof channel i
6 = the number of data channels used (three on each end)

166



3. MCB PROPERTIESDIALOGS

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

h
A, = ; C. (5)
where:
A, = thegrosscountsinthe ROl
I = theROI low limit
h = theROI high limit
C. = thecontents of channel i

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

h-3
Aag - C:i (6)
i=1+3
where:
A,, = theadjusted grosscountsin the 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)
An ag (h 1+ 1) (7)

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:

) o(h-1-5\(h-1-5
o A 8" () ?
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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 pulserisetime (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 2

increasing rise time; there .§§ 8 .

will, however, be atradeoff 23 ol -

in maximum throughput to 23

memory. Figure 185 illustrates 2 & 4| T

an example of this tradeoff. Y .

ORTEC digital spectrometers S i S S N S T R

operate well above the peak 1 5 9 15 20 30 50 75 95 105 120 130 140

of the throughput curve. Count Rate (kcps)

Operating there allows these

instruments to handle an Fig. 185. An Example of the Tradeoff Between Throughput and
Count Rate.

even higher rate of incoming
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 curveto the right (more counts to memory with higher input count rate) by
reducing the pulserise (and fall) time, thereby trading off resolution for maximum count rate.

Table 1 isaguideto 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

ageneral guide only).

Table5. Rise Time Selection Guide.

Input Count Rate | Maximum | RiseTime

Dynamic Range | Throughput (us)
0--->20000 9000 12
0--->50000 12500 8
0--->75000 23500 4
0--->100000 37000 24
0--->150000 50000 16
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 the table is 12 ps, 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 ps 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.
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APPENDIX A. ADDITIONAL CONFIGURATION
INFORMATION

A.1l. 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), for remote MCBs connected by Ethernet

(those connected to PCs other than the one running MAESTRO), and for MCBs connected using

the PC parallel port, asillustrated in Fig. 186.

Fig. 186. Example Network Setup.

Each time CONNECTIONS software isinstalled on a PC in the network, and the network is

MAESTRO®-32
MCBSERVE
WORKSTATION MCB

A ETHERNET

Y M I Y Yy
WORKSTATION WORKSTATION DSPEC®
MAESTRO®-32 MCBSERVE

MCB MCB
MCB MCB

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 signal. In some PCs,
memory page D is not available. These two conditions conflict with the use of a dual-port
memory card. Therefore, the ORTEC dual-port memory card cannot be used in PCs that use port
292 or page D. This does not affect PCI cards.

One symptom of this conflict is that the PC reboots each time any of the MCB programs,
including the installation program, are executed. Another symptom is system failure each time
an MCB program is executed.

To use thistype of PC with a CONNECTIONS instrument, the PRN port interface, serial, add-in,
PCI, or network units must be used. Thisis selected during CONNECTIONS application
installation. To check the settings, look in the file MCBLOC32. | NI .

For PRN instruments:
\ W NDOWS\ MCBLOC32. | NI

[ CONFI G

PRI NTERMCBS=1
DPMVCBS=0
COVMCBS=0

PCl MCBS=0

For seria instruments:
\ W NDOWS\ MCBLOC32. | NI

[ CONFI G

PRI NTERMCBS=1

DPVMCBS=0

COVMCBS=0

PCI MCBS=0

Comli b=C:. \ Program Fi | es\ Common Fi | es\ ORTEC Shar ed\ UMCBI \ McbMBCA. Dl |
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For network-only MCBs:
\ W NDOWS\ MCBLOC32. | NI

[ CONFI G

PRI NTERMCBS=0
DPMVCBS=0
COVMCBS=0

PCl MCBS=0

NOTE A 0(zero) meansdo not use, and a1 means use.
NOTE  Windows NT users should substitute\ W NNT\ for \ W NDOW&\ .
Any combination of the connection methods can be used.

NOTE Do not change other valuesin MCBLOC32. | NI .

A.3. MCBLOC32.INI

The MCBLOC32. | NI file controls the interfaces that are used to communicate with the MCBs
attached to your PC. The settingsin thisfile 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 MCBLOC32. | NI does not contain entries for MCBs with built-in Ethernet
adapters, such asthe DSPEC and ORSIM I11.

Thelist of interfacesis contained in the [ CONFI G section of MCBLOC32. | NI . [ CONFI G can be
located anywhereinthe. | NI file. All MCB interface entries must be in this section or they will
not be recognized. Y ou can manually enable or disable interfaces by editing MCBLOC32. I NI in
Windows Notepad or another ASCI| text editing program. (MCBLOC32. | NI aso includes
information on the local MCBs. Do not change this information or you might not be able to
communicate with your instruments.) Make sure that no programs that use CONNECTIONS/
UMCBI functions, including MCBSER32, are running when you change thisfile. The changes
will be implemented the next time you start a CONNECTIONS program.

NOTE If you edit thisfile, then find that you can no longer communicate with one or more
Instruments, the easiest remedy isto reinstall the most recent CONNECTIONS
application, being sure to select all applicable user interfaces. After that, either allow
theinstall wizard to search for instruments or restart the PC and run MCB
Configuration manually.
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As of the release of this manual, new CONNECTIONS applications use Version 6.00 of the
UMCBI, which functions somewhat differently than previous versions but is completely
compatible with them. Because of this backward compatibility, the contents of the [ CONFI G
section might vary depending on which version(s) of CONNECTIONS software are installed on the
PC, asillustrated in the following three examples.

A.3.1. [CONFIG] in Earlier UMCBI Versions

For UMCBI versions prior to V6, the [ CONFI G section is structured as follows. Thisexampleis
for a PC with one or more DPM instruments and a digiDART attached:

[ CONFI G

DPMMVCBS=1

PRI NTERMCBS=0

PCl MCBS=0

COVWCBS=1

ConLi b=C. \ Program Fi | es\ Cormon Fi | es\ ORTEC Shar ed\ UMCBI\ Di gi Dart . DLL

where;

PRI NTERMCBS is the printer port interface; 1 = on, O = off. If no printer port MCBs are connected
to the PC, this should be set to 0 to avoid sending unwanted characters to the printer when
starting your application software. PRI NTERMCBS must be set to 1 to use the MicroNOMAD or
DART.

DPMVCBS is the Dual Port Memory interface; 1 = on, O = off.

COWLCBS isthe interface for seria-port, USB-port, and all other devices; 1 = on, 0 = off. This
must be set to 1 to use serial-port MCBs such as the M*CA or MiniMCA-166, and USB-port
instruments such as the digiDART. When COWCBS = 1, the [ CONFI G section must contain a
COMLI B=[ dri ver path] statement that specifies the location and name of the driver fileto be
used (see the example above for the digiDART).

PCl MCBS isthe PCI interface; 1 = on, 0 = off (PCl interface not used for MCB communication).
If al are set to 0, only Ethernet instruments such as the DSPEC and ORSIM can be used.

A.3.2. [CONFIG] in UMCBI Version 6

The new syntax isvery ssimple, consisting of alist of files referred to as “add-ins,” which are
loaded when the CONNECTIONS application starts. The entries begin with ADDI N??=, where ??
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represents atwo-digit ordinal starting with 0O1. The two-digit ordinals must start with 01 and
continue in numerical order because the UMCBI will stop reading entries when it finds the first
break in the numerical sequence. The DPM, printer port, and PCI interfaces are now represented
as add-ins DPVAddI n. DLL, PPAddI n. DLL, and PTRUAddI n. DLL, respectively.

The following example represents a system with one or more DPM MCBs; one or more printer-
port MCBSs; one or more PCI MCBs; one or more digiBASES, digiDARTSs, or DSPEC jrs; and a
MiniMCA-166 connected to the COM1 port.

[ CONFI G

ADDI NO1=C: \ Program Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ UMCBI \ DPMAddI n. DLL
ADDI NO2=C: \ Progr am Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ UMCBI \ PPAddI n. DLL
ADDI NO3=C: \ Program Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ UMCBI \ PTRUAddI n. DLL
ADDI NO5=C: \ Progr am Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ UMCBI \ USBAddI n. DLL
ADDI NO6=C: \ Progr am Fi | es\ Conmon Fi | es\ ORTEC Shar ed\ UMCBI \ RS232AddI n. DLL
COML=MMCA

Note that the RS232 add-in, RS232AddI n. DLL, requires acorresponding entry with the syntax
cove=xxx for each instrument, where ?is a number from 1 to 5 specifying the COM port
number and xxx is one of the following key strings specifying the type of instrument:

MBCA M3CA

MVCA MiniMCA-166

DI G DART digiDART-R

DSJR DSPEC jr RS232

GENERI C Standard MCA with RS232 port such as Models 918, 919, and 92X

A.3.3. [CONFIG] for a PC with Both UMCBI V6 and an Older UMCBI Version

Suppose you aready have GammaVision-32 V5 on your PC and are adding a new MCB to your
system. In order to communicate with the new instrument, you will have to upgrade your
UMCBI software to the current version (V6 or later) by installing the MAESTRO-32 MCA
Emulation Software that accompanies the new hardware. Doing so will add V6 UMCBI
elements to your existing MCBLOC32. | NI file, so the [ CONFI G section will now be a hybrid of
the new and old UMCBI syntaxes. In this case, the UMCBI will load the superset of all specified
add-ins. The following example isfor a PC with one or more attached DPM instruments; an
OASIS; one or more digiBASEs, digiDARTS, or DSPEC jrs; and one or more microBASEs or
DSP-Scints:
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[ CONFI G

DPMVCBS=1

PRI NTERMCBS=0

PCl MCBS=0

COVWCBS=1

ConLi b=C:. \ Program Fi | es\ Cormon Fi | es\ ORTEC Shar ed\ UMCBI \ QASI SAddI n. DLL
ADDI NO1=C: \ Program Fi | es\ Cormmon Fi | es\ ORTEC Shar ed\ UMCBI \ USBAddi n. dI |
ADDI NO3=C: \ Program Fi | es\ Cormon Fi | es\ ORTEC Shar ed\ UMCBI \ Tar get Addi n. dl |

A.3.4. A Note About Add-Ins

Not all add-ins are distributed with all CONNECTIONS applications. If you are upgrading only
one of your applications, some add-ins might not be upgraded and their associated hardware
could stop operating. If this occurs, contact your ORTEC representative or one of our Global
Service Centers for assistance.
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