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NOTE!

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

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







INSTALLATION

This manual describes tld®NNECTIONS-32 software to
communicate with your ORTEC MCBs. The manual is supplied
with our CONNECTIONS-32 applications, such as MAESTR@G?2,
GammaVisiofi-32, or ScintiVision™-32, and is used 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 thi
case.

The CONNECTIONS-32 communication software can be updated
without changing the application software. The most common
reason for updating is to add communication support for new
MCBs. This will keep your application software (ORTEC or other)
up to date with the latest MCBs. In the case of an update, you mu
install the newCONNECTIONS 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 8tart, thenRun.... In

the Run dialog, entdd:\Setup.exe (use your CD-ROM drive
designator) and click o@K. The remainder of the installation is
automatic — just answer the wizard questions, then restart the PC
directed to do so. You will then be ready to use the new MCB with
MAESTRO or other applications.

For more detailed installation instructions, see Section 2.3.



1. INTRODUCTION

This reference manual contains the information you will need to set up all of your ORTEC
multichannel buffers (MCBSs) for data acquisitiofJONNECTIONS-32 programs such as
MAESTRCO®-32, GammaVisiof+32, ScintiVision™-32, ISOTOPIC-32, and AlphaVisted2!
Use this manual in conjunction with the user manuals for your partiCalMECTIONS
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 MCB:
supported, and this manual gives complete descriptions for all MCBs.

In addition to the MCB Properties setup information that comprises most of this manual, Chapte
contains general information on installi@@QNNECTIONS software, selecting the proper network
protocol for usingCONNECTIONS 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 fror
the master list in your application software.)

1.1. Setting the Data Acquisition Parameters

The MCB properties are generally set in [y ; X|
a dialog with multiple tabs, as shown in power | Mbow | Staws | Presats

Fig. 1. The number of tabs and the con-  ampifier | ADC | Stablieer | HighVakage | Field Data
tents o_f_ t_he tabs are controlled by the i 995 P ol e
capabilities of both the MCB and the 030 100 (500, = Start Auto |
application program. The MCBs have e . — = Stop Ao |

a feature status which t@ONNECTIONS Eﬁ'lw [cemeier TP ‘
software reads. Only those features - [ResitorFeedhan x] | | [2213 =]
supported by the hard-ware (such as high-| “*** R ~ Input Polarity——
voltage polarity) are shown. The [+ O
application software can suppress or add Pile-up Rejection ¥
tabs. Support for the MDA preset

depends on the application. Chapter 3 ﬂl

shows the basic Properties dialogs; the Figure 1. Example Properties Dialog.
common variations are described.

To use this manual for setting your MCB properties, simply find your instrument’s setup section
the table of contents or index, click Aoquire/MCB Properties..., move from tab to tab and set
your hardware parameters, then click@ose— it's that easy.

For the purposes of this manual, when we refer to MAESTRO, we mean the MCA emulator/analysis applicatic
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. D
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 layéeris not necessary. However, we offer @G@NNECTIONS
Programmer's Toolkit with Microsoft ActivéXControls for Microsoft Windows 95, 98, 2000,
and NT® (A11-B32) for those who wish to write customized applications in Microsoft Visual
Basi®, Microsoft Visual C+#, and National Instruments LabVIEWhat directly control
ORTEC MCB:s.

2Also called the Universal Multichannel Buffer Interface or UMCBI.

2



2. SOFTWARE INSTALLATION AND
CONFIGURATION

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

Installing the drivers for new instruments.

Choosing the correct protocol for communicating with ORTEC MCBs over a network.
Installing MAESTRO or otheCONNECTIONS applications.

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. Installing Add-In Drivers for USB Instruments
If you have a USB device, follow these instructions.

2.1.1. Enabling the USB Port on Your PC

Some PC manufacturers ship their computers with the USB port disabled. Before trying to use
USB instruments such as the digiDART™, DSPEC jr™, or microBASE™, make sure the USB
port is enabled. To check if the USB port is enabled, go to Win8ettsgs, Control Pane|
System and click on the Device Manager tab. At the bottom of the list it should show that the
“Universal serial bus controller= &g Urniversal serial bus controller ) is present. If not, go to your PC
BIOS setup and enable the USB port.

2.1.2. Installing Add-In Drivers

ORTEC USB instruments are supplied with plug-and-play drivers, which are located on the
application software or Connections update CD that accompanies the instrument. The USB dri
only works in Windows 98 SE and 209@.your computer does not have a CD drive, you can
make floppy disks from the files on the CD. If the hardware manual for your MCB does not
specify the necessary files, copy the root directory of the CD to the floppy disk. For further
assistance, contact your ORTEC representative.

SWindows 95 does not support USB internally, but some USB drivers have been made as additions to
Windows 95. These USB drivers do not have complete support for the USB port and do not work with ORTEC
USB instruments.

3
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When the unit is connected to the USB port for the first time, Windows will automatically detect
that new hardware has been installed and will prompt y&elect a locatioror haveWindows
locate the driver. Click theSelect a locatiorradio button. On the next menu, sel€é@ drive (or
Floppy Disk). The remainder of the installation is automatic.

2.2. 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. ORTEIONNECTIONS software will use all of the

network “languages” — calleprotocols— supported by 32-bit Windows. If multiple protocols

are installed on the various PCs in the network, only those PCs with compatible protocols will b
able to communicate with one another. No special settings are required in that case. However,
CONNECTIONS products with built-in Ethernet adapters, such as the DSPEC Plus ™, BSPEC
ORSIM™ |l or I, OCTETE Plus™, 919E, 920E, 921E, MatchMaker™, and 92X-l,
communicate directly with the PCs on the network; we refer to these as “direct-connect” device
The PCs and these direct-connect units must “speak the same language” (i.e., use the same
protocol) in order to understand each other. If you are connected to instruments via a network :
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 thaCas@&ECTIONS hardware:

® \Windows 95/98 —PX/SPX Compatible Transport with NetBIOS

® \Windows NT —NW.LIink IPX/SPX Compatible Transport or NWLIink IPX/SPX
NetBIOS

® \Windows 2000/XP —NW.LIink IPX/SPX/NetBIOS Compatible Transport Protocol

In addition, in a network that has both 16-bit (e.g., Windows 3.x) and 32-bit Windows systems
it, the 32-bit systems must use the IPX/SPX protocol before they can communicate with any 16
system.

2.2.1. Windows 95/98 Network Setup

Y

Togranms L4

To use direct-connect MCBs, Windows 95 and 98 must use
the IPX/SPX Compatible Transport with NetBIOS protocol.
As noted above, systems without any direct-connect Ethernet

ocuments L4

L

B3 Control Panel
(] Printers

devices can use any protocol. g ;l > @ Taskbar..
Ty} Help
(o)}
I H H - "E ..
To check to see if the IPX/SPX protocol is installed, add it, g :
or set it as the default, click @tart from the Windows E B suspend
Taskbar. Next sele@ettings thenControl Panel as shown 1 @) ShwDown.

in Fig. 2. Hstan|
Figure 2. Starting
Windows 95/98 Control Panel.



2. SOFTWARE INSTALLATION AND CONFIGURATION

msd  When the Control Panel opens, double-
| CI|Ck on '[heNe'[WOI’k iCOﬂ to Open the Configuration lldentificatian] Access D:nntn:nl]

M etwiork, ; :

Network d Ialog (Flg ’ 3) The following netwaork, components are installed:
Client for Microsaoft Metwarks
Client for Metw are Metworks
28 3Com Etherlink Il PCMClA [3C5859/3C5858)
¥ |P%/5P%-compatible Protocol
3 METBIOS support for IPF/SP-compatible Protocol
E_': File and printer sharing for Microsaft Metworks

Frimary Metwork, Logaon:
Client far Microzatt Metwarks ﬂ

File and Print Sharing. .. |

Drezcription

The |P#/SFx=-compatible protocol iz a protocol Metw are and
Wiindows MT zerverz, and Windows 95 computers uge to
communicate,

(] ‘ Cancel

Figure 3. The Network Dialog.

2.2.1.1. Adapter

Make sure the Ethernet adapter is on the list of
|nSta”ed ComponentS. If nOt, |t mUSt be added Click the tupe of network, component you want ta install

Client Add...
B8 Adapter

% Protocol Cancel

1 Service

To add the Ethernet adapter to the list, click on
the Add... button. This will open the Select
Network Component Type dialog (Fig. 4). Select
Adapter and click onAdd.... Add the adapter
according to the hardware instructions. When —
adapter setup is complete, click O to return ' '9ure 4. Select Network Component.
to the Network dialog.
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2.2.1.2. Protocol

If IPX/SPX-compatible Protocolis not listed, Select Network Protocal
it needs to be added. To do so, clickAaid.... W o vstaon ek 1 0 S R D
This will again open the Select Network Com-

ponent Type dialog. Click oArotocol and click Hasiaeimy m —
onAdd.... The Select Network Protocol dialog ¥ Microsoft 226t DLC.

4 Microsoft DLC
4 MetBELI
5 TCRAP

(Fig. 5) will open.

[ SunSoft

UnderManufacturers, click onMicrosoft. A
UnderNetwork Protocols, click onIPX/ B
SPX-compatible Prptocol Click OK to add [ox ] coes |
the protocol to the list and return to the : _
Network dialog. Figure 5. Select IPX/SPX-Compatible Protocol.
On the Network dialog, click once on IPX/5P%-compatible Protocol Properties
IPX/SPX-compatible Protocolto highlight it, Bindings | Advanced MNetBIOS

then click onProperties. This will open the

IPX/SP_X—cpmpatlb_Ie Protocol Properties dialog [‘:glﬂggﬁsﬂ*mgpcgﬁni'ggf;;gggcgh“EtE'DSc"pp'":a“m over
shown in Fig. 6. Click on theetBIOS tab,

then check the optionwant to enable i a0 enable NetBIL S over [F%/GEH

NetBIOS over IPX/SPX

(] | Cancel |

Figure 6. Enable NetBIOS over IPX/SPX.
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Next, click on the Advanced tab as shown in IPX/SPX-compatible Protocol Properties

Fig. 7. In theProperty: box, click once to select Bindings  Advanced | NetI0s |

Frame Type. Open theValue: field pull-down _ _

list (double-click on the field or click once on the et e o g on e et and then
down arrow) and sele&ithernet 802.3 Check

. . Property: Walue:
the opﬂonSgt this protocol to be the default o vl Py [Chomei 5003 =
protocol. Click onOK to return to the Network me .
. . b aximum Connections
d|alog (F|g 3) M axirium Sockets
M etwork, Address

Source Routing

0k | Cancel

Figure 7. Advanced Protocol Setup.

2.2.1.3. Network Client

If Client for Microsoft Networks is not on the EEIECEEEEN
list of currently installed network components, o o o e B Sk Oy bave
click onAdd... to open the Select Network
Component Type dla|09 SelE@hent and Manufacturers: Metwark Clients:

: Banyan & Client for Microzoft Metworks
cll_ck on Add... tp open the Select Network ¢ CEPrTeTr T m——
Client dialog (Fig. 8).

Click onMicrosoft in the list ofManu-

facturers, andClient for Microsoft Net - _ HoveDisc |
works underNetwork Clients. Next, click on

OK to return to the Select Network Client ok | Comee |
dialog. Finally, click omAdd to finish the Figure 8. Select Client for Microsoft Networks.

operation and return to the Network dialog.

Click OK again to close the Network dialog and finish the operation. If changes were made, yol
must restart the PC so the changes will be applied to Windows. Thisdssary before direct-
connect MCBs can be used.
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2.2.2. Windows NT (V4.x) Network Setup

To use direct-connect MCBs, Windows NT V4.x must use
the NWLink IPX/SPX Compatible Transport protocol. As

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

Programs 4

4 Documents

protocol is installed, to add it, or to select it as the default, cIic=-:-
on Start from the Windows Taskbar. Next sel&sttings then

Control Panel as shown in Fig. 9.

_ Figure 9. Start the Control
=% When the Control Panel opens, double-click on the panel.

8 Network icon. This will open the Network dialog to the
MNewwork | dentification tab.

2.2.2.1. Adapter

If no adapter is shown, it needs to be added. Clic Sl - -]
on theAdd... button and follow the hardware Identification | Services | Pratocals Adapters | Bindings |
instructions for adding the proper adapter. When = netwoik dapters:

adapter setup is complete, click ©OK to return {111 3Com Etherlink Ill PCI Eus-Master Adapter [30590)

to the Network dialog.

Add... Remove Properties... Update

[tem Motes:
3Com Etherlink 111 PCI Bus-kd aster Adapter [3C530)

OF. I Cancel |

Figure 10. The Network Dialog, Adapter Tab.
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2.2.2.2. Protocol

On the Network dialog, click on the Protocols Network 21X
tab to open the d|alog shown in Flg 11. If the Identificatinn' Semrvices  Protocols Ir-\daptersl Bindingsl
NWL|nk IPX/SPX ComanbIe Transport or Metwork. Pratocols:
NWLink NetBIOS protocol is not listed, it needs ¥ NetBEUI Pratocol

W MwiLink IP/5P Compatible Transport
to be added. W TCPAP Pratocal ’ ’

Remove Froperties... pdate

— Dezcription:

A nonroutable protocol dezigned for uge in zmall Lak s,

OF. | Cancel |

Figure 11. The Network Dialog, Protocols Tab.

To add theNWLink IPX/SPX Compatible Select Network Protacol
Transport protocol to the list, click oAdd... e v L i
to display the Select Network Protocol dialog '

shown in Fig. 12. Click oNNWLink IPX/SPX Network Protacol

Compatible Transport, then click orOK to E‘E‘;‘ﬂr ok Protocel =
return to the Network dialog. ¥~ NetBEUI Protocol

QM Link IF=/SF Compatible Transport
18~ Streanns Environment
E™= T D A0 Dt 1

-

Have Dizk. ..

ak. | Cancel |

Figure 12. Select IPX/SPX Protocol.
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On the Network dialog, click once ®VLink NWLink IPX/SPX Properties HE
IPX/SPX Compatible Transport, then on General |
Configure... to open a dialog similar to the one

. i If you are a rermber of a Metw/are 3.1 or higher nebwaork with at
1g] F|g . 13 . Ethermet adapter card, zelect B02.2 as the Frame Type. I_f you are
not zure, zelect Auto Detect or contact your nebwork, adminiztrator.

Open theAdapter pull-down list (double-click in Intemnal Network Number. [00000003
thefield 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 Thelnternal Network Frams Type:  [Ftnemet 5023 =
Number should be left at the default value. To

complete this step and return to the Network

dialog, click onOK.

&dapter: [[1] 3Cam Etherlink I1l Adapter [~]

0K | Cancel | ‘ Help |

Figure 13. Select Ethernet 802.3 Frame Type.

2.2.2.3. Services

Click on the Services tab to display the dialog Network i B3
shown in Flg 14. |dertification  Services |Pr0t0cols| f—‘«daptersl Bindingsl
Metwork Services:

Computer Browser

LN =B I0S Irterface
RPC Configuration
Server

“Workstation

Add... | Remove Properties... pdate

— Dezcription:

Definez a zoftware interface and naming convention for Microzaoft
netwaorking.

OF. I Cancel |

Figure 14. The Network Dialog, Services Tab.
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If NetBIOS Interface is not shown, it Select Network Service
should be added. To do this. click Add... —  Click the Netwark Service that you want to install, then click OK. If

. ! . . you have an installation disk fior this component, click Have Disk.
to display the Select Network Service dialog —

(See F|g 15) Metwork, Service:

FTP Semer -
Microzaft TCPAR Frinting |:|
=M tBI0S Interface

Metwork, Manitor sgent

Femote Access Service
| ] ] el ki,

Click once orNetBIOS Interface to highlight
it, then click onOK to add the service and
return to the Network dialog.

-

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

Figure 15. Select NetBIOS Interface.

2.2.3. Windows 2000 Setup
To determine whether the NWLink

- "

IPX/SPX/NetBIOS Compatible Transport ragrems
Protocol is installed, to add it, or to select ] @ Documents g
it as the default, go to the Taskbar and  BJ =/ _—_ N (= Control Panel
CI!Ck on Start/ Se‘_:tmgS/ Network an_d B9 Metwork and Disl-up Connections
Dial-up Connectionas shown in Fig. 16. E @ STEE " G Prinkers
This will open the Network and Dial-up .- @ Help M Taskbar & Start Menu...
Connections dialog shown in Fig. 17. §

L Run...

§ Qa Eject PiC

; 1] Shut Do, ..

Figure 16. Start Network and Dial-up Connection..

11
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This dialog displays the existing connections. If no network entry is shown, install the hardware
and follow the instructions for new hardware, then return to this screen.

Efl Network and Dial-up Connections ; i [m] B9

J File Edit Wiew Favorites Tools  Advanced Help |

J 4= Eack ~ = - | @Search L. Folders @Histnrv ||E' I x @ | Ef~
J.ﬁ.ddress I Metwork and Dial-up Connections j o

Mame | Tvpe | Skatus

A Make New Connection

a2 ocal Area Conneckion LAM Enabled

|3C|:um EtherLink III IS4 {3C509/3C509b) in Legacy mode v

Figure 17. Network and Dial-up Connections.

Double-click on thd_ocal Area Connection Local Area Conneclion N 2] x|
entry to display the status dialog as shown in Goreral
Fig.18.
— Connection
Status: Connected
Druratian; 01:4312
Speed: 10.0 Mbpz
— Activity -
Sent —— 'l —— Received
L4
Packets: 3246 | 3,444
Properties [izable |
Cloze |

Figure 18. LAN Connection.

12



2. SOFTWARE INSTALLATION AND CONFIGURATION

Click on thePI‘OpertieS button to open the Local Area Connection Properties 2=
Local Area Connection Properties dialog
shown in Fig. 19.

General I

Connect using:

I B8 3Com Etherlink 11 154 [3C503/3C5090)] in Legacy mode

Configure |

Componentz checked are uzed by this connection:
. Client for Microgzoft Metwarks

File and Printer Sharing for Microsoft Webworks
W Internet Protocol [TCPAP)

| [mztall... I I rinstall Froperties

— Description

Allowws pour computer to access regources on a kicrozoft
nietwark.

[ Show icon in taskbar when connected

(] Cancel
Figure 19. LAN Properties.
To add theNWLink IPX/SPX/NetBIOS Select Metwork Component Ty el
Compatible Transport Protocol, click on the
Install... button. This will open the Select Click the type of network component you vwant to instal:
Network Component Type dialog (Fig. 20). cnen;
Click onProtocol to display the Select 9 Service

Network Protocol dialog shown in Fig. 21.

— Description

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

Add... Cancel

Figure 20. Add a New Protocol.

13
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Click onNWLink IPX/SPX/
NetBIOS Compatible Transport
Protocol, then click orOK to

return to the Local Area Connection
Properties dialog. (Fig. 22).

Select Network Protocol

Click the Metwork Protocal that wou want to install, then click OF. [f you have

an inztallation dizk for thiz component, click Hawve Disk.

etwork, Protocal;

AppleT alk Protocol

DLC Protocol

MetBEUI Protocol

M etwork, Monitar Diriver

w/MetBI0S Compatible Tranzpart Protocol

Have Disk... |

o]

Cancel |

Figure 21. Choose the Protocol.

SelectNWLINK IPX... as shown, then
click onProperties to open the dialog
shown in Fig. 23.

14

Local Area Connection Properties

General I

Connect using:

I B8 3Com Etherlink 11 154 [3C503/3C5090)] in Legacy mode

Componentz checked are uzed by this connection:

Configure |

W Internet Protocol [TCPAP)
M . ;

' File and Printer Sharing for Microzoft Metworks

[

T Internet Pratacal [TCPAP) hl
4| | E
| [mztall... I I rinstall | Froperties |
— Description
An implementation of the 1P« and 5P protocolz, which are
uzed by Metw are netwarkz.
[ Show icon in tazkbar when connected
k. Cancel

Figure 22. LAN Properties.




2. SOFTWARE INSTALLATION AND CONFIGURATION

Set theFrame typeto 802.3 as shown, then NwLink IPX/SPX/NetBIOS Compatible Tra 21x]
click onOK and return to the Windows General
desktop.
Specify an internal netwark. nurmber if you plan ta wn File and
Print Services for Metw!are, 1P routing, or any other et are
NOTE ShOUld yOU experience difﬁCUItieS zervice that relies on the SAP Agent. This number applies to all
) ) . connectionz on this computer that uze such services.
communicating with network MCBs,
return to this dialog and make sure Internal netwark number. |m

the Frame type setting was saved.

— &dapter
I most cases, you should chooze Auto Detect. You should
manually configure the Frame twpe and Metwork, nurmber
only if Auto Detect doez not work, in your enviroment.,

Frame type: IEthernet a0z.3 j

M etwark, number; IUUDDUUDD

(] % I Cancel

Figure 23. Choose the Correct Frame Type.

2.2.4. Windows XP Setup

To determine whether the NWLink IPX/SPX/NetBIOS Compatible Transport Protocol is installe
to add it, or to select it as the default, go to the Taskbar and cliskadn thenControl Panel. In
the Control Panel under “Pick a Category,” chadséwork and Internet Connections(Fig. 24).

6 Metwork and Internet Connections

-"' Control Panel
all Programs D D
il

-
Figure 24. Open the Control Panel, then Network and Internet Connections.

Under “Pick a Control Panel Icon,” click d&fetwork Connections -
(Fig. 25). This will display th& AN or High-Speed Internet

connections, as shown in Fig. 26. Figure 25. Network
Connections.

5 Network Connections

15
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fddress t;_, Metwark Connections

LAN or High-5peed Internet

Metwork Tasks

: e Local Area Connection 2
B Creake a new conneckion Enahled

42 Set up & home or small M 3Com 3C905TE-based Ethern, ..

affice netwaork

Figure 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 existing LAN entry to -+- Local Area Connection 2 Status |?”§|
display the status dialog shown in Fig. 27. B T
Click onProperties to open the LAN Gereral | gicea)
properties dialog (Fig. 28). Cannection
Status: Connected
Druration; 1 day 18:54:21
Speed: 100.0 Mbps
Ahivity

-
Sent — ﬂa Received

Packets: 1714 | 1.230

[ Properties ” Dizable ]

Cloze

Figure 27. LAN Connection Status.

16



2. SOFTWARE INSTALLATION AND CONFIGURATION

To add theNWLink IPX/SPX/NetBIOS
Compatible Transport Protocol, click on

<4- Local Area Connection 2 Properties |E|r$__<|

. . G | "
theInstall... button. This will open the enetal | Authentcalion | Advanced
Select Network Component Type dialog Cornect using:
(Fig. 29). E® 3Com 3CI05TH-based Ethemet Adapter (Generic] 42

Thiz connection uzes the following items:

L= I Client far Microsaft Netwarks
.@ Fil= and Printer Sharing far Microsoft Metwarks
I8l 05 Packet Scheduler

%= Internet Protocal [TCPAP)

[ [rztall... ] [ [ rinztall ] [ Froperties

Dezcription

Alloves wour computer o access resources on a Microzoft
nietwark.

[] Show icon in notification area when connected

Figure 28. LAN Properties.

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

Select Metwork Component Type E|Fz|

Click the tpe of network. companent pou want to install:

18] it
.@ Service
R Frotocol]

Dezcription

& protocal is a language your computer uzes to
communicate with ather computers.

| acd. | | cance

Figure 29. Add a New Protocol.

17



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

Click onNWLIink IPX/SPX/ Select Network Protocol

NetBIOS Compatible Transport

return to the Local Area Connection
Properties dialog (Fig. 31).

Click the Metwark Protocal that wou want ta install, then chick OF. [f you have

ProtOCOI, then click oOK to E an installation disk for this component, click Have Disk.

M etwark, Pratocal;

gk This driver is digitally signed.

Tell me why driver signing iz inportant

[ Ok H Cancel ]

Figure 30. Choose the Correct Protocol.

SelectNWLINK IPX... as shown, then
click onProperties to open the dialog
shown in Fig. 32.

18

- Local Area Connection 2 Properties |E|g|

General | Authentication | Advanced

Connect using:

BHS 3Caom IC305TH-bazed Ethermet Adapter [Genenc] #2

Thiz connection uzes the following items:

I8l .5 Packet Scheduler
= MNWLink MetBIOS

>

M Link IF/SP=AMetBI0S Compatible Transport Prot
% Internet Protocal [TCPAP b
< | =
[ [ztall... ] [ Uninztall ] [ Froperties
Dezcription

An implementation of the [P and 5P protocols, which are
uzed by Metware netwaorks,

[] Show icon in notification area when connected

Cloze

Figure 31. LAN Properties.
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Set theFrame typeto 802.3 as shown, then [N RS T IRt e et ] |4
click onOK, Closg andCloseto return to

the Windows desktop.

eneral

Specify an internal netwark, number if vou plan to mn File and
Privt Services for Metware, [P routing, or any ather Mefware
zervice that relies on the SAP Agent. This number applies to all
connections on this compter that use such services.

Internal netwark, number; Q00aaaan

Adapher

[ ozt cases, you should chooze Auto Detect. You should
manually configure the Frame bppe and Metwark, number
anly if Auto Detect does not wark, in your envirament.

Frame type: Ethernet 802.3

M etwark number: 0oooaaan

[ 1] l[ Cancel ]

Figure 32. Choose the Correct Frame Type.

2.3. Installing ConnEcTiONS Communication Software Updates
The installation wizard for EONNECTIONS update performs two major tasks:

e |t loads the hardware interfaces and add-in drivers to be used, based on your selections wit
the wizard.

® |t searches the local PC and any networked PCs for ORTIR@ECTIONS instruments and
builds aMaster Instrument Listom which you can select the MCB(s) to be used by your
application(s).

This section tells you how to install an update to YODIKNECTIONS communication software.

The procedure is similar to the installation of ORTEC MCA emulation/analysis programs, excep
that no application software is installed. For instructions on installing a specific application, suct
as MAESTRO, refer to the corresponding software user’'s manual.

19
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1)

2)

3)

4)

5)

20

Before installing the update, connect and power on all local and network ORTEC instrument
that you wish to use, then start all of the PCs to which the instruments are attached, otherwi
the software will not detect them during installation. Any instruments not detected can be
configured manually at a later time (see Section 2.5).

If any of the components on the network is a DSPEC Plus, ORSIM Il or lll, MatchMaker,
DSPEC, 92X-Il, 919E, 920E, 921E, or other direct-connect module, the network default
protocol must be set to thieX/SPX Compatible Transport with NetBIOS selection on all
PCs that us€ONNECTIONS hardware. See Section 2.2 for instructions on making this the
default.

Make sure that the MCB Server prograf;BSER32, is running on all network PCs with
ORTEC MCBs attached. The MCBSER32 icon should be displayed in the system tray on th
right side of the Windows Taskbar. If MCBSER32 is not running on a PC, open Windows
Explorer on that machine, go ¢dProgram Files\Common Files\ORTEC Shared\Umcbi ,

and double-click omcbSer32.Exe .

Insert the update CD. If the install program does not start automatically, go to the Taskbar &
click onStart, thenRun.... In the Run dialog, entér\ Setup.exe  (use your CD-ROM

drive designator) and click ddK to start the software installation wizard. Each software
application contains

The second installation wizard screengepyp Type

(Flg 33) will ask which instrument Choose the setup pe that best suits your needs.
interfaces you wish to use. These ‘
choices are given to minimize the Choose the Hardware Options listed below which you would ke to install:

interferences with eX|st|ng hardware [V Attach Detectars to my PC interface card.
on the PC or network. Select as many I Attach Detectors o my printer port.

as needed, however, choose only the
attachment options appropriate for
this PC. For laptops, do not check ther:zti=i
Attach instruments to my PC

interface card box. Check the

Attach instruments to my printer Figure 33. Select Hardware Interface Options.
port box only if you are connecting

MCBs via the printer port.

[w iattach Detectors using an add-in driver.

< Back Meut > Cancel

® Use the PC interface card selection for ORTEC PCI cards and Dual-Port Memory
Interface instruments including the 917, 918, 919, 920, 921, 92X, Micr6 AOBMAD®,
NOMAD Plus®, ACE®, TRUMP®, and OCTETE PC
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® The printer port is used for MicroNOMAD, DARTModel 926, and NOMAD Plus.

NOTE In some cases, the test for an instrument on the printer port may inactivate a prir
attached to that port. If this happens, just reset the printer.

® The add-in drivers are used for instruments such as the digiDART, DSPEC jr, microBAS
DSP-Scint™, MCA, and MiniMCA-166.

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

If you have chosen to use an add-in | gewp Type

dl’iVGl’, an additional wizard screen Chooge the zetup type that best suits vour needs.
will prompt you to choose Briver ‘
Option (Fig. 34). The options Choose a Driver Dption listed below which wou would like to install
3vallat()jlg on th'ﬁ screﬁen maz vary € RiS232 Driver [Mini MCA or M3CA)
. epending on the software being " Greenstar SBS-60 card
installed. : :
& LSE Port Driver [digDART or DSPec Jr.)
6) When you complete the wizard IstallEheld

screens and click drinish, the
instrument configuration program,
MCB Configuration, will locate all  Figyre 34. Select the Appropriate Add-in Driver.

of the (powered on) ORTEC MCBs

attached to the local PC and any

network PCs, display a list of the instruments found, allow you to enter customized instrume
numbers and descriptions, and optionally write this configuration to all PCs in the network th
are running MCBSER32, as described in the following section. If this is the first time you hay
installed ORTEC software on your system, be sure to refer there for more detailed informati
on initial system configuration.

< Back Meut > Cancel

7) At the end of the wizard, follow the instructions to complete installation (depending on the
software installed, you may be asked to restart the PC). G@uKECTIONS software is now
ready for startup.

2.4. Initial Configuration of the Master MCB List

The initial 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 2.5
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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-clicki
on an instrument entry in the Configure Instruments dialog. This will open the Change Descripti
or ID dialog (Fig. 36). It shows the physical detector location (read-only) and allows you to
change théD andDescription. Make the desired changes and clickddose

Configure Instruments Yerzion 5.10 I
Mumber & Description Close |
1 COLE_DOYLE MCE1 L
2 DSPE-339 Cancel
3 BaMBaM2 MCE 17
4 DSPP-140
5 DSPP-PO00G Help

: Metete-Plus Group 1 Detector 1
¥ Qctete-Plus Group 1 Detectaor 2
g Qctete-Plus Group 1 Detector 3

g

9 Qctete-Plus Group 1 Detectaor 4 FicRTaE )
10 Qctete-Plus Group 2 Detector 1
11 Qctete-Plus Group 2 Detector 2 Renurnber Hew
12 Octete-Plus Group 2 Detector 3
13 Qctete-Plus Group 2 Detectaor 4 |

[T Update instrument list on all systems

Inztr Input Swztem

5 1 OCTE-0000

Figure 35. MCB Numbering.

If you or another user have already assigned a description to a particular instrument, you can
restore the default description by deleting the entry ibggcription field. Then, the next time
you run MCB Configuration (see Section 2.5), the default description will be displayed.

Change Description or 1D I
[ngtrumnent: Input: System: ID: Cloze
3 1 QCTE-D000 IE
. Cancel
Drezcriptian;

Octete-Plug Group 1 Detector 1

Figure 36. Change MCB Number or Description.

When MCB Configuration runs, the resulting MCB list configuration is normally broadcast to all
PCs on the network. If you do not want to broadcast the results, unmaigdhate detector list

22
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on all systemscheckbox under the instrument list (see Fig. 35) so the configuratidewsaved
only to the local PC.

The first time the system is configured, Fig. 37 will be displayed to remind you that all new
instruments must be assigned a uniauag-zerolD number.

Thig ig the first time pou have configured these detectors.

&l detectars must have an |0 number. Since none of your detectors have 1D

numbers, it is recommended that you presz Benumber All ko establizsh initial |0
numbers for pour detectors.

Figure 37. MCB Numbering First Time.

You can change all the instrument numbers by clickinB@mumber All to assign new numbers
in sequence; or click dRenumber Newto renumber just the new instruments. Figure 38 will be
displayed if the list is a mixture of old and new numbers.

“fou have chozen to Renumber Al of your detectars even though at least one
detector already has a number. [F you want pour detector numbers to remain

unchanged for your existing detectors pou should presz Cancel then choose
Renumber Mew.

Frezs OF. to continue renumbenng or Cancel ko abandon this operation.

Cancel |

Figure 38. Renumbering Warning.

NOTE Remember that some applications use the instrument number to refer to a specific MCB
device (e.g., the .JOB file command SET_DETECTOR 5). Therefore, you may want
to subsequently avoid changingmismber so all defined processes will still operate.

Click on theHelp button on the Configure Instruments dialog to display a detailed help screen.
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2.5. 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 all of the PCs with which you want to communicate over the network.

2) On each PC, set up the network communication protocol as described in Section 2.2 as
necessary.

3) Connect and power on all MCBs to be configured.

4) Make sure that the MCB Server program is running on all PCs on the network. 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, g
to \Program Files\Common Files\ORTEC Shared\Umcbi , and double-click on
McbSer32.Exe .

5) Run the MCB Configuration program on any PC on the network. To do this from a PC on
which an ORTECCONNECTIONS is installed, go to the Windows Taskbar and clickStart,
Programs, the program name (e.g., MAESTRO, GammaVision),Maold Configuration.

The configuration program will poll all the MCB hardware on all PCs on the network, presen
the list of instruments found, allow you to enter descriptions and names for these instrument
and optionally write this configuration to all of the PCs in the network (see Section 2.4).

At this point, MAESTRO and oth€2ONNECTIONS 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.

2.6. Detector Security

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

ORTECCONNECTIONS-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 f@caNECTIONS-compliant MCBSs.
Depending on the currently selected MCB, the Properties dialog displays several tabs of hardw
controls including ADC setup parameters, acquisition presets, high-voltage controls, amplifier g
adjustments, gain and zero stabilizers, pole-zero and other shaping controls, and access to the
InSight™ Virtual Oscilloscope. In addition, the Status tab for certain MCBs monitors conditions
such as alpha chamber pressure, detector status, charge remaining on batteries, and the numt
spectra collected in remote mode.

The following MCBs are listed with the newest first. Use the table of contents or index to find th
setup section for your MCB, move from tab to tab and set your hardware parameters, then clicl
Close Note that as you enter characters in the data-entry fields, the characters will be underline
until you move to another field or until 5 seconds have lapsed since a character was last entere
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. DSPEC jr
3.2.1.1. Amplifier

tab contains the controls f@ain,

. e About ] Statusz ] Presets ] F D& Preset ]
Baseline R_e StorePreampllfler Type, Ampliier | Ampifir2 | ADC | Stabiizer | HighVohage |
Input Polarity , andOptimize. Be sure _ : i
that all of the controls on the tabs have ol DEenglioen Cplimee

. . 0.45 1.00 |'&' ' ﬂ Start Auta
been sebeforeclicking theStart Auto A : to —
(optimize) button. e Freamplifier Type silas

Fine: | - 0.5000 |Fiesistu:ur Feedbaclj Input Palarity

NOTE The changes you make on mos Coarse: [x2 Sl
property tabgake place
immediately There is no cancel

. Meeds Auato Opti
or undo for these dialogs.

Cloze |

Figure 39 . DSPEC jr Amplifier Tab.
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Gain

Set the amplifier coarse gain by selecting fromGbarsedroplist, then adjust tHeéine gain with

the horizontal slider bar or the edit box, in the range of 0.45 to 1.00. The resulting effective gair
is shown at the top of th®ain section. The two controls used together cover the entire range of
amplification from 0.45 to 100.

Input Polarity

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

Baseline Restore

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed choe® (* Fast, andSlow). The fast setting is used
for high count rates, the slow for low count rat#&sto adjusts the time constant as appropriate for
the input count rate. The settingsufo, Fast, or Slow) are saved in the DSPEC jr even when the
power is off. The time constant can be manually set on the InSight display (see Section 3.3).

You can view the time when the baseline restorer is active on the InSight displshads a
region (see the discussion on Marks, p. 142). In the automatic mode, the current value is show
the InSight sidebar (Fig. 161). For a low-count-rate system, the vdluemain at about 90.

Preamplifier Type

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

“Patent number 5,912,825.
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Optimize

The DSPEC jr is equipped with both automatic pole-zerodagid automatic flattop logfcThe

Start Auto optimization button uses these features to automatically choose the best pole zero a
flattop tilt settings. Note that if you select€cansistor Resetas thePreamplifier Type for this
DSPEC jr, theStart Auto button does not perform the pole zero.

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

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

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

During optimization, pole zeroes are performed for several rise-time values and the DSPEC jr i
cycled through all the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the DSPEC jr, the optimize function does r
need to be repeated for each possible rise time. The optimization can take from 1 to 10 minute:
depending on count rate.

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

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

3.2.1.2. Amplifier 2

Figure 40 shows the Amplifier 2 tab, which accesses the advanced DSPEC jr shaping controls
including the InSight Virtual Oscilloscope mode, which is discussed in Section 3.3.

SPatent number 5,872,363.

SPatent number 5,821,533.
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you to precisely control the tradeoff
between resolution and throughput. About | Staus | Presets | MDAPreset |
Amplier  Amplfier2 | ADC | Stablizer | HighVolage |

Section 3.8 discusses this tradeoff and

contains a guide to choosing rise time e=ling At
according to count rate. The value of 1200 = | | Width|0.80 =
the rise time parameter in the DSPEC jr it [0.00000 =
is roughly equivalent to twice the T
integration time set on a conventional

analog spectroscopy amplifier. Thus, a o el E=lp b
DSPEC jr value of 12 corresponds to 6 Start | _Stop | 2m
in a conventional amplifier. Starting

with the nominal value of 12.0, you Close
should increase values of the rise time
for better resolution for expected lower
count rates, or when unusually high
count rates are anticipated, reduce the rise time for higher throughput with somewhat worse
resolution.

Figure 40. DSPEC jr Amplifier 2 Tab.

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 cli@ashAuto. 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 ar
adjust them interactively while collecting live data. To access the InSight mode, gdnSi¢f
section on the Amplifier 2 tab and click &tart.

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

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

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

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

The dead time per pulse is three times the rise time plus two times the flattop width.

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

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

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

and click on thénSight section’sStart button to adjust the shaping parameters interactively with
a “live” waveform showing the actual pulse shape, or just to verify that all is well. Section 3.3
provides detailed instructions on using the InSight mode.

3.2.1.3. ADC
Conversion Gain Lower Level
Discriminator ancUppel’ Level About ] Statusz | Presets ] MDA Preset ]

. L. ! L. Amplifier Amplifier 2 ADC Stabilizer High Woltage
Discriminator controls. In addition, the : I | : t : an el g‘ |
current real time, live time, and count rate iane'ftfe = Conversion Gain - [ilzEEs —
are monitored at the bottom of the dialog. Lowser Level Disc |50 —

pper Level Dizc lﬁj
Gate
The Gate control allows you to select _ o
a logic gating function. With this iesiline L ime 1.
. . . awn ale

functionOff, no gating is performed (that R e [
is, all detector signals are processed); Close
with the function inCoincidence a

gating input signainust bepresent at the F'9ure 41. DSPEC jr ADC Tab.

proper time for the conversion of the

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

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

Upper- and Lower-Level Discriminators

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

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

3.2.1.4. Stabilizer

The DSPEC jr 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. 42) shows the

current values for the stabilizers. The
value in eachdjustment section shows Avot | staws | Preses | MDAPest |
hOW much adjustment iS currently Arnplifier ] Amplifier 2 ] ADC Stabilizer l High “faltage ]
app“ed Thdnitialize buttons set [ Gain Stabilization Enabled [ Zero Stabilization Enabled
the adjustment to 0. If the value Center Chan: |0 Center Chan: |0
approaches 90% or above, the amplifier widhe [1 whdthe [T
gain should be adjusted so the stabilize : :
can continue to function — when the Suggest Region | Suggest Region |

. Adjust b Adjust k
adjustment value reaches 100%, the ke sl
stabilizer cannot make further [5F5| o [ o
corrections in that direction. TH&enter
Channel andwidth fields show the Close

peak currently used for stabilization. - . ”
Figure 42. DSPEC jr Stabilizer Tab.

To enable the stabilizer, enter fienter

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

reads the position of the marker and inserts values into the fields. If the marker is in an ROI, the

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

and the width is 3 times the FWHM at this energy. Now click on the apprognatded

checkbox to turn the stéiker on. Until changed in this dialog, the stabilizer will stay enabled
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even if the power is turned off. When the stabilizer is enableahter Chamel andwidth
cannot be changed.

3.2.1.5. High Voltage

which allows you to turn the high

voltage on or off; set and monitor the ey s | mees || bkl
Amnplifier ] Amnplifier 2 ] ADC ] Stabilizer High /aoltage

voltage; and choose ti&hutdown

mode. The polarity is set in the DIM L dn Target 0 Wolts

module. Of Actual 0 Wolts Shutdawn

TTL |
The high voltage is overridden by the -
detector bias remote shutdown signal Sl icled d Drfizcton BB
from the detector; high voltage cannot

be enabled if the remote shutdown or Off Overload
overload signals prevent it. Enter the
detector high voltage in tharget Close
fleld, click On., and monltor the voltage Figure 43. DSPEC jr High Voltage Tab.

in theActual field. Click theOff button

to turn off the high voltage.

The shutdown can HBRTEC, TTL or SMART. TheORTEC mode is used for all ORTEC
detectors except SMART-1 detectors; useSINART option for those detectors. Check with the
detector manufacturer for other detectors. The mode is used for most non-ORTEC detectors.

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

To use &odium lodide Detector mark the checkbox. This changes the gain and zentized

to operate in a faster mode. For the DIM-296, the HV is controlled by the adjustment in the
Model 296 and not here.
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3.2.1.6. About

This tab (Fig. 44) displays hardware
and firmware information about the
currently selected DSPEC jr as well as
the dataAcquisition Start Time
andSampledescription. In addition,

the Accessfield shows whether the
MCB is currently locked with a
passwordRead/Write indicates that
the MCB is unlockedRkead Only

means it is locked.

3.2.1.7. Status

Figure 45 shows the Status tab.
Twenty-one parameters are monitored
at all times. You can select any six of
these at a time to be displayed n the
Status tab (normally, the six that are
most important to you). You can

choose to view other parameters at any
time. Two types of status responses are

displayedOK or ERR, and a numeric
value. The state-of-health (SOH)
parameters all respond wi®K or

ERR. If the state I©OK, the parameter
stayed within the set limits during the
spectrum acquisition. If the parameter
varied from the nominal value by more
than the allowed limit, thERR is set
until cleared by the program. The
numeric values are displayed in the
units reported by the DSPEC jr.
Security, Detector temperature and

smplfier | Amplifier2 | ADC | Stabiizer | HighVolage |
Abaut Status ] Presets ] F DA Preset ]
WILMAZ MCE 129
Sample

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

Acocess
Read frite

Acquizition Mode
PHA

LCloze

Senal Number
P2

Firrnveare Revizion
DSJR-005

Figure 44. DSPEC jr. The About Tab.

smplfier | Amplifier2 | ADC
Abaout

| Stabilizer | Highvolage |

Status kDA Preset ]

Frezetsz ]

Detector Skate OF Health L
|»|  DIM+24v State Of Health 0K
| =] DIM +12v State Of Health 0K
|~ DIM-12vState Of Health 0K
| =] DIM-24v State Of Health OK
|ju:ur Temperature State OF Health Ok

LCloze

Figure 45. DSPEC jr: The Status Tab.

Live detector temperature are available only for SMART-1 detectors. For non-SMART-1

detectors, they respond withA.
The parameters presented are:

Detector State of Health

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

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

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

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

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

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

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

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

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

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

+24 volts
This is the current value of the +24 volt supply in the DIM as delivered to the detector.
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+12 volts
This is the current value of the +12 volt supply in the DIM as delivered to the detector.

-12 volts
This is the current value of thel2 volt supply in the DIM as delivered to the detector.

-24 volts
This is the current value of the4 volt supply in the DIM as delivered to the detector.

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

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

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

Battery voltage
This is not used in the DSPEC jr.

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

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

Select the values to be displayed using the drop down list for each of the six positions.

3.2.1.8. Presets

Figure 46 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 they are inactive). You can use any or all of the prese

at one time. To disable a preset, enter a value of zero. If you disable all of the presets, data
acquisition will continue until manuallysped.
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(set to a non-zero value), the first 2 } = :
condition met during the acquisition ’*“ﬂ“e’t l l""‘mp"f':ﬁ | apC F_Jesef;at'"'zel’ ] MEE*‘PTETSQE {
causes the MCB to stop. This can be — -

useful when you are analyzing samples [ RealTime Mluzallii

of widely varying activity and do not Freset in %

know the general activity before piiL Tl
counting. For example, thave Time [ ROIPesk _

preset can be set so that sufficient Bl

counts can be obtained for proper A0liegel Suagest Regon |
calculation of the activity in the sample I Qverflow

with the least activity. But if the sample

contains a large amount of this or Close

another nuclide, the dead time could be
high, resulting in a long counting time
for the sample. If you set thROI Peak
preset in addition to thielve 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, thROI Peak preset can be viewed as a “safety valve.”

Figure 46. DSPEC jr: The Presets Tab.

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

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

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

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

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

Use theStart Channel andwidth fields to enter the channel limits directly, or click ®umggest
Region If the marker is positioned in an ROI around the peak of int&8eggest Regiomeads

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHg@k Info command, which is discussed in
Section 3.7. Note that ti#uggest Regiorbutton is not displayed during data acquisition.

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

3.2.1.9. MDA Preset

The MDA preset (Fig. 47) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

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

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from the calibration. T¥ield (branching ratio) is read from the working
library using the nuclide and energy specified. H2A value is the one you have entered in the
dialog.Countsis the gross counts in the specified regionlamd timeis the live time. ThéVIDA
value is calculated in the MCB given the valaeb, c, Live time Eff, andYield The calculated
value is compared with tHdDA value on the dialog and when it is lower, acquisition is stopped.

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

the droplists. Th&luclide list contains z = z :

all the nuclides in the working library. ﬂmﬂze:t ] f‘mp"f';jus] ’E‘ID': Prlesef:ah"'ze’ ! LLL e ]
TheEnergy list shows all the gamma-

ray energies for the selected nuclide in e cieeo |l Energy _ Addtiew |
the library. |
If the application supports efficiency MDA Preset Caefficients
calibration and the DSPEC jr is Comection| o &: [0 00000

efficiency calibrated, th®1DA is Muclide: | ] B: [0.000000 |
entered in the units selected in the Erergy [ v ke¥ C: [0.000000

application. If the unit is not efficiency

calibrated (e.g., in MAESTRO, which Close

does not support efficiency calibration),
the MDA field is labeledCorrection,

the efficiency Eff) is set to 1.0 and the
preset operates as before. If @arection factoris the actual MDA times the efficiency (known
from other sources), the MDA preset will function normally.

Figure 47. DSPEC jr. The MDA Preset Tab.

3.2.2. digiDART
3.2.2.1. Amplifier

Figure 48 shows the Amplifier tab. This
tab Co_ntams the controls f@aln, Field Drata | About I Status I Fresets I bDA Prezet I MHuclde Report
Baseline RestorePreamplifier Type, Ampliier | Amplfier2 | ADC | Stabiieer | HighValtage
InDUt POIarIty ! and Optlmlzatlon' Be —Gain: 1.87 — Bazeline Bestare — Optimize

sure that all of the controls on the tabs 045 100

I';_.,'um j Start Auto |

have been sdteforeclicking theStart Stap Auto |

Auto (optimize) button.

— Preamplifier Type

IHesistDr Feedbackj — Input Palarity——
#C &)

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

LCloze |

Gain Figure 48. digiDART: The Amplifier Tab.
Set the amplifier coarse gain by selecting

from theCoarsedroplist, then adjust thHeéine 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 topGdithsection. The
two controls used together cover the entire range of amplification from 0.45 to 100.
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Input Polarity

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

Baseline Restore

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed chose® (* Fast andSlow). The fast setting is used
for high count rates, the slow for low count ra#gto adjusts the time constant as appropriate for
the input count rate. The 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).

You can view the time when the baseline restorer is active on the InSight displsiiads a
region (see the discussion on Marks, p. 142). In the automatic mode, the current value is show
the InSight sidebar (Fig. 161). For a low-count-rate system, the vdluemain at about 90.

Preamplifier Type

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

Optimize
The digiDART is equipped with both automatic pole-zero fogitd automatic flattop logkcThe
Start Auto optimization button uses these features to automatically choose the best pole zero a

flattop tilt settings. Note that if you selectédansistor Resetas thePreamplifier Type for this
digiDART, theStart Auto button does not perform the pole zero.

As with any system, the digiDART should be optimized any time the detector is replaced or if tr
flattop width is changed. For optimization to take place, the digiDART must be processing pulse
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 -
Dead time is displayed on the digiDART front panel and on the Status Sidebar during data
acquisition.

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

38



3. MCB PROPERTIES DIALOGS

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

During optimization, pole zeroes are performed for several rise-time values and the digiDART i
cycled through all the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the digiDART, the optimize function does r
need to be repeated for each possible rise time. The optimization can take from 1 to 10 minute:
depending on count rate.

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

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

3.2.2.2. Amplifier 2

Figure 49 shows the Amplifier 2 tab, Properties
WhICh aCCGSSGS. the advanc_ed . Field Drata I About I Status I Fresets I bDA Prezet I MHuclde Report
digiDART shaping controls including ampliier  Awpifier2 | ADC | Stabiizer | HighVoltage
the InSight Virtual Oscilloscope mode,

. . . . ) —Rize Time — Flattop
which is discussed in Section 3.3. frs— =) || wigh T
The many choices dtise Timeallow Tit [0.03308 =4
you to precisely control the tradeoff ~Pale Zera

between resolution and throughput.
Section 3.8 discusses this tradeoff and
contains a guide to choosing rise time
according to count rate. The value of
the rise time parameter in the digiDART _ Do |
is roughly equivalent to twice the Figure 49. digiDART: The Amplifier 2 Tab.

integration time set on a conventional

analog spectroscopy amplifier. Thus, a

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

IrSight
( Stat | Stap | |2|:|54 :I
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Use the up/down arrows to adjust the rise time within the range of 0.2 to 23.0. After all the
controls have been adjusted, return to the Amplifier tab and cli@ashAuto. 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 ar
adjust them interactively while collecting live data. To access the InSight mode, gdnSi¢
section on the Amplifier 2 tab and click &tart.

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

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

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

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

The dead time per pulse is three times the rise time plus two times the flattop width.

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

When you are satisfied with the settinGépsethe Properties dialog and prepare to acquire data.
Once data acquisition is underway, the advanced user may wish to réflCBtBroperties...

and click on thénSight section’sStart button to adjust the shaping parameters interactively with

a “live” waveform showing the actual pulse shape, or just to verify that all is well. Section 3.3
provides detailed instructions on using the InSight mode.
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3.2.2.3. ADC
This tab (Fig. 50) contains tlégate, Properties
C_Onv_er_SIOH Galn Lower Level Field Drata I About I Status I Fresets | bDA Prezet I MHuclde Report
Discriminator, andJpper Level smpliier | Ampifir2  ADC | Stabiizer | HighVolage
Discriminator controls. In addition, the Gate Comvercion Gai -

. . . anverzion Gan j
current real time, live time, and count (o =
rate are monitored at the bottom of the Lower Level Disc [50 =
di&lOg. Upper Level Disc I‘IESEE j
Gate

Real Time Live Time

The Gate control allows you to select a 304,92 95,40 Count Rate [301
logic gating function. With this function
Off, no gating is performed (that is, all _ Oose |

detector signals are processed); with therigure 50. digiDART: The ADC Tab.

function inCoincidence a gating input

signalmust bepresent at the proper time

for the conversion of the event;Amticoincidence, the gating input signahust not bepresent 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 Gainsets the maximum channel number in the spectrum. If set to 16384, the
energy scale will be divided intc6384 channels. The conversion gain is entered in powers of 2
(e.g., 8192, 4096, 2048, ...). The up/down arrow buttons steggthtie valid settings for the
digiDART.

Upper- and Lower-Level Discriminators

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

The Upper Level Disaiminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff, by channel number, for ADC conversions.
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3.2.2.4. 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 (Flg 51) shows the Properties
current values for the stabilizers. The

] . ) Field Drata I About I Status I Fresets | MDA Prezet | Muclde Report
value in eaciAdjustment section Amplifier | Amplifier2 | ADC Stabilizer High Yoltage
ShOV_VS how mUCh adJUStment IS Currently T iGain Stabilization Enabled—— T Zera Stabilization Enabled——
applied. Thdnitialize buttons set the CenerChan [ CenerChan [
adjustment to 0. If the value approaches ' '

90% or above, the amplifier gain should width [l widh |1

be adjusted so the stabilizer can continue Suggest Region | Suggest Region |
to function — when the adjustment value Adiustment—————————— Adiustment
reaches 100%, the sther cannot make ’7Initialize| 0% ’7|nitialize| 0%
further corrections in that direction. The

Center Chamel andwidth fields show
the peak currently used for stabilization. _ Cese |

Figure 51. digiDART: The Stabilizer Tab.

To enable the stabilizer, enter enter

ChannelandWidth values manually or

click on theSuggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts
values into the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is |
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 appropridE@abled checkbox to turn the stidiber on. Until changed in
this dialog, the stabilizer will stay active even if the power is turned off. When the stabilizer is
enabled, th€enter Chamel andWidth cannot be changed.

3.2.2.5. High Voltage

Figure 52 shows the High Voltage tab, which allows you to turn the high voltage on or off, set a
monitor the voltage, and choose SlautDown mode.

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

Off button to turn off the high voltage.

The shutdown can lBRTEC, TTL or SMART. TheORTEC mode is used for aDRTEC

detectors except SMART-1 detectors; use the SMART option for those detectors. Check with t
detector manufacturer for other detectors. The mode is used for most non-ORTEC detectors.
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The high voltage in the digiDART is | |

Supplied by the SMART-1 module or in Field [ ata I About I Statuz I Presets I MDA Preset | MHuclide Report |
?Sesﬁ,&aé?r IIiII_\/I.d'!'heI recgmmehndg_d IHV fmplfier | Amplfier2 | ADC | Stbiier  HighValtage
or -1 is displayed on the dialog.

For other detectorsl,osge the detector ) Target [ 3500 vl

manual or data sheet for the correct aff EEl| S el Sl
voltage. The polarity is determined by ﬁDHTEC =
the DIM or SMART-1 module.

3.2.2.6. Field Data on ‘
This tab (Fig. 53) is used to view the
digiDART spectra collected in Field Close |

Mode, that is, in remote mode, detached
from a PC. The digiDART is always in
Field Mode when disconnected from the
PC. The spectrum can then be viewed as the “active” spectrum in the digiDART. The active
spectrum is the spectrum where the new data are collected. The current active spectrum is lost

Figure 52. digiDART: The High Voltage Tab.

The lower left of the tab shows the total

number of spectra (not counting the active | = s | Amplfiers | ADC | Stebiizer | HighValtage
SpeCtrum) stored in the dlngART memory. FieldData | Aot I Shatuz I Presets I MD& Preset I Muclide Feport
The spectrum ID of the active spectrum is Move Spectra
shown in the lower right. The spectrum ID P =
is the eight-character alphanumeric value Movs |
stored with the spectrum. The stored spectra
cannot be viewed or stored in the PC until
they are moved to the active spectrum

posmon' 9 Stared Spectra 123657
To move a spectrum from the stored Close |

memory to the active memory, enter the
spectrum number and click dhove. Use
the up/down arrow buttons to scroll through

the list of spectra. The label on the lower right does not update until a spectrum is moved. The
numbers are the same as the numbers shown on the digiDART display in the stored spectrum
Note that this only moves the spectrum inside the digiDART. To save the current active spectrt
to the PC disk, use thgle/Savecommands in the application.

Figure 53. The digiDART Field Mode Spectrum Tab.

The Acquire/Download Spectracommand 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.
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3.2.2.7. About

This tab (Fig. 54) displays hardware
and firmware information about the
currently selected digiDART as well as
the dataAcquisition Start Time
andSampledescription. In addition,

the Accessfield shows whether the
MCB is currently locked with a
passwordRead/Write indicates that the
MCB is unlockedReadOnly means it
is locked.

3.2.2.8. Status

Figure 55 shows the Status tab. Twenty-

one parameters are monitored at all

Poperies ———E|
smplifier | Amplfier2 | ADC | Stabilieer | HighVoltage |
Field Data  About | Statusl F'resetsl kA D1t F'resetl MHuclide Repart

digDART 2/ 241
S ample
IEaIiI:uratiu:un source 1714]

Access
R eadfwfite

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

Sernal Mumber

P23 [

Firrmare Bevizion

| DDAR-00Z [

Acquizition Mode

PHA

Cloze |

Figure 54. digiDART: The About Tab.

times. You can select any six of these at

a time to be displayed on the Status tab
(normally, the six that are most
important to you). You can choose to
view other parameters 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 withOK or ERR. If the state is
OK, the parameter stayed within the set
limits during the spectrum acquisition. If
the parameter varied from the nominal
value by more than the allowed limit,
the ERR is set until cleared by the
program. The numeric values are
displayed in the units reported by the
digiDART. Security, Detector
temperature, andLive detector

Properties for- ORTEC-SHOW1 MCB 131

Amplfier | Amplfier2 | ADC
Field Data | About

| Stabiizer | High'oltage
Status | Frezets I MDA Preset I Muclide Beport

Detectar State Of Health |EHH - Security Yerfication Error

[DIM +24v State OfHealth =] 1OK
[DIM +12v State OfHealth =] 1OK
[DIM 124 State Of Heath =] 0K
[DIM 24 State Of Heath =] 0K

IDetectn:nr Temperature State ij |EHH

Cloze |

Figure 55. digiDART: The Status Tab.

temperature are available only for SMART-1 detectors. For non-SMART-1 detectors, they

respond withN/A.
The available parameters are:

Detector State of Health
This is OK if all the SOH are OK and

44

ERR if any one is ERR.



3. MCB PROPERTIES DIALOGS

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

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

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

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

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

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

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

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

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

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

+24 volts
This is the current value of the +24 volt supply in the DIM as delivered to the detector.
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+12 volts
This is the current value of the +12 volt supply in the DIM as delivered to the detector.

-12 volts
This is the current value of thel2 volt supply in the DIM as delivered to the detector.

-24 volts
This is the current value of the4 volt supply in the DIM as delivered to the detector.

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

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

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

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

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

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

3.2.2.9. Presets

Figure 56 shows the Presets tab. MDA presets are shown on a separate tab.

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

field backgrounds are gray indicating that they are inactive). You can use any or all of the prese

at one time. To disable a preset, enter a value of zero. If you disable all of the presets, data
acquisition will continue until manuallysped.
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When more than one preset is enabled
(set t_o_ a hon-zero value), the f'rSt smpliier | amplfier2 | &DC | Stabiizer | HighVoltage
condition met du”ng the vaL”Smon Field [ata I &bt I Status  Presets | MDA Preset I Muclide Repaort

causes the MCB to stop. This can be

. . —Uncertainty——————

useful when you are analyzing samples [ Real Time I —
. . - . resel In =
of widely varying activity and do not [ ILveTine
know the general activity before Start Chan: [0
counting. For example, tHave Time [ ROl Peak widh T
preset can be set so that sufficient counts ROl Integral
can be obtained for proper calculation of Suggest Region |
[~ Owerflow

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 Figure 56. digiDART: The Presets Tab.

a long counting time for the sample. If

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

d

Cloze

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

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

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

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

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

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Eftezgbein % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. YoL
have complete control over the selected peak region. The region must be at least 7 channels w

47



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.2.10. MDA Preset

The MDA preset (Fig. 57) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

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

MDA =

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

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

the droplists. Thé&luclide list contains
all the nuclides in the working library.
TheEnergy list shows all the gamma-
ray energies for the selected nuclide in
the library.

If the application supports efficiency
calibration and the digiDART is
efficiency calibrated, th®DA is
entered in the units selected in the
application. If the unit is not efficiency
calibrated (e.g., in MAESTRO, which

Propertie:
amplifier | Amplfier 2 | ADC | Stabileer | High“altage
Field Drata | About | Status I Fresetz I kDA Preset I Muclide Feport

MD4 Presest Huclide | Energy Add Mew |
120 . 0000 iZc—104 28,073
M NN ELTEETE 50 s Undale |
Delete |
P08 Pl szl Cuellienls
Crrrartinn IW (7Y o |1.000000
Mucide: m E: IW Slgaest |
Energy: Im ke C IW

Lloze |

does not support efficiency calibration), Figure 57. digibART: The MDA Preset Tab.

the MDA field is labeledCorrection,

the efficiency Eff) is set to 1.0 and the preset operates as before.Tihiection factoris the
actual MDA times the efficiency (known from other sources), the MDA preset will function

normally.

3.2.2.11. Nuclide Report

Figure 58 shows the Nuclide Report tab. The Nuclide Report displays the activity of up to 9 use

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 Info calculation described in Section 3.7, so the Nuclide Report display is the
same as thBeak Info display on the selected peak in the spectra stored in the PC. The calculat

value is computed by multiplying the net peak count rate by a user-defined constant. If the

constant includes the efficiency and branching ratio, the displayed value is the activity. You ent:

the nuclide label and the activity units.

The report has this format:

Nuclide keV uCi/m2 +%

CO-60 1332.5 1.21E+01 10.2
CO-60 1173.2 1.09E+01 12.3
CO-57 122.1 1.48E+00 86.2
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Properties |

e ' .
e et e e,

smplfier | Amplier2 | ADC | Stabilzer | High'okage |
Field Datal About | Statu$| Preset&l MD& Preset  Muclide Report

Huclide| Lo ROI | H1i ROI | Factor Add Hew |

.................................... 6d3 o Bhd 1 O000E+000 |
|Ipdate
] 2| _Dekte |

Library Report

Muclide: IEu-1 R4 vI '“‘lUC“'jEiIEU"I 54 Factar: |1.EI|:|I:IEIE+I:IEIEI

L FIEII:IE#S U ritz: I
Eney [12314 =]} ooy mo 663 BT

Cloze

d

Marker B3 = 12323 keV 1,762 Chitz
Figure 58. Nuclide Report Setup Tab.

Calculations
These are the calculations used to generat@dtieity , Uncertainty, andPeakvalues for the
Nuclide Report.

Activity is calculated as follows:

NetCounts: NucCoef
LiveTime

Activity=

NucCoefis normally the inverse of the product of the efficiency and the branching ratio. Not
that the efficiency is the absolute counting efficiency for the source-detector geometry bein
used. Thus, in order to get meaningful activity results, as in any counting situation, you nee
to have efficiency factors which are appropriate to the actual counting geomigQbef

Is set to 1, you will get peak count rate on the display.
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LiveTimeis the current live time.

NetCountss computed with the following equation:

NetCounts= GrossCounts- Background

GrossCountss the sum of the counts in the ROI, excluding the first and last 3 channels of
ROL.

Backgrounds:
Background- AvgCount firsB3 chan2+ AvgCount lasB8chan ROIWidth
ROIWidthis:
ROIWidth= EndChannel- StartChannel 1 -6
Uncertainty (in percent) is calculated as follows:
GrossCounts Background- ROIWidth
Uncertainty = \ 6 +100

NetCounts

Peakis the position of the maximum count and is computed with the following equation:
Peak = MaximumROICharx EnergySlope- Energyintercept

MaximumROIChars the channel in the ROI with the most counts. If there are no data, the
center channel of the ROl is used.

EnergySlopandEnergylintercepare the energy calibration values as entered on the
digiDART keypad or by software. If the values are not present, the result is given in channe
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Add New

Manual Add

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

Library Add

To use the library to aid in the definition, select the nuclide from the library nuclide drop down li
Now select the gamma-ray energy from the Energy drop down list. This defines what gamma re
to use. Now Press ti&elect from Lib button in the Report section. This will update all the

entries in this section and show (as a yellow band) the region to be used in both the expanded
spectrum and the full window. Now presdd New to add this nuclide to the list.

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

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

Delete
To remove an entry, select the entry and pibedste

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

3.2.3. DSPEC Plus
3.2.3.1. Amplifier

Figure 59 shows the Amplifier tab. This tab contains the contro(Sdor, Baseline Restore
Preamplifier Type, Input Polarity , and optimization. Be sure that all of the controls on the tabs
have been sdteforeclicking theStart Auto (optimize) button.

NOTE The changes you make on this take place immediatelyThere is no cancel or undo
for this dialog
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Gain
Set the amplifier coarse gain by selectingdi sy
from theCoarsedroplist, then adjust the o | Prossts | MDA Preset

Fine gain with the horizontal slider bar or  ampifier | awpifisr2 | 4DC | Stabiicer | HighVoltags
the edit box, in the range of 0.33 to 1.00.

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

Input Polarity

The Input Polarity radio buttons select
the preamplifier input signal polarity for ﬂl
the signal from the detector. Normally,  Figure 59. DSPEC Plus: The Amplifier Tab.

GEM (p-type) detectors have a positive

signal and GMX (n-type) have a negative

signal.

Meeds Auto PE

Baseline Restore

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed chose® (* Fast, andSlow). The fast setting is used
for high count rates, the slow for low count ra#gto adjusts the time constant as appropriate for
the input count rate. The settingsuf{o, Fast, or Slow) are saved in the DSPEC Plus even when
the power is off. The time constant can be manually set on the InSight display (see Section 3.3

You can view the time when the baseline restorer is active on the InSight displsiads a
region (see the discussion on Marks, p. 142). In the automatic mode, the current value is show
the InSight sidebar (Fig. 161). For a low-count-rate system, the vdluemain at about 90.

Preamplifier Type

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

The DSPEC Plus is equipped with both automatic pole-zero lagit automatic flattop logft.

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

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

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

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

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

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

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

3.2.3.2. Amplifier 2
Figure 60 shows the Amplifier 2 tab, which accesses the advanced DSPEC Plus shaping contr

including the InSight Virtual Oscilloscope mode (see Section 3.3).

The many choices dtise Timeallow you to precisely control the tradeoff between resolution and
throughput. Section 3.8 discusses this tradeoff and contains a guide to choosing rise time
according to count rate. The value of the rise time parameter in the DSPEC Righlig ro
equivalent to twice the integration time set on a conventional analog spectroscopy amplifier. Th
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a DSPEC Plus value of 12 corresponds [
to 6 in a conventional amplifier. Starting g | ETE | e
with the nominal value of 12.0, you fmplifies Arnplifier 2 | ADC | Stabiizer | HighVoltage
should increase values of the rise time

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

rise time within the range of 0.2 to 23.0.
After all the controls have been adjusted, ﬂl
return to the Amplifier tab and click on  Figure 60. DSPEC Plus: The Amplifier 2 Tab.

Start Auto. The most recent settings are

saved in the DSPEC Plus firmware even

when the power is turned off.

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

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

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

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

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

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

zero setting.

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

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

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

and click on thénSight section’sStart button to adjust the shaping parameters interactively with
a “live” waveform showing the actual pulse shape, or just to verify that all is well. Section 3.3
provides detailed instructions on using the InSight mode.

3.2.3.3. ADC

This tab (Fig. 61) contains tligate,

ZDT Mode, Conversion Gain Lower
Level Disaiminator, andJpper Level
Discriminator controls. In addition, the
current real time, live time, and count
rate are monitored at the bottom of the
dialog.

Gate

The Gate control allows you to select a
logic gating function. With this function
Off, no gating is performed (that is, all

Propetrties

Abot

Amplfier | Amplifier 2
[3ate

[ =l
0T Mode

|CORR_ERR =l
Real Time Live Time

Presets I MDA Preset
ADC | Stabiieer | HighValtage

Lower Level Disc |1 10 :I
Upper Level Disc I‘I 6333 j

Conversion Gain

10.00

10.00

Count Rate |EI

Cloze |

detector signals are processed); with th‘?:igure 61. DSPEC Plus: The ADC Tab.

function inCoincidence a gating input
signalmust bepresent at the proper time

for the conversion of the event;Amticoincidence, the gating input signahust not bgoresent for
the conversion of the detector signal. The gating signal must occur prior to and extend 500

nanoseconds beyond peak detect (peak maximum).

ZDT Mode

Use this droplist to choose tE®T Mode to be used for collecting the zero dead time (corrected)
spectrum (see Section 3.6). The three mode®#ré_TC only), NORM_CORR (LTC and
ZDT), andCORR_ERR (ERR and zZDT). If one of the ZDT modes is selected, both spectra are
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stored in the same spectrum (.SPC) file. If you do not need the ZDT spectrum, you should
selectOff.

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

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

Conversion Gain

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

Upper- and Lower-Level Discriminators

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

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

Stabilizer

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

The Stabilizer tab (Fig. 62) shows the current values for the stabilizers. The value in each
Adjustment section shows how much adjustment is currently appliedinitiize buttons set

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

To enable the stabilizer, enter fBenter ChannelandWidth values manually or click on the

Suggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts values into
the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is not in an RC
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the center channel is the marker channe R - |
and the width is 3 times the FWHM at About | Prosets | MDD Freset
this energy. Now click on the appropriate | Ampifier | &mplfier2 | ADE Stabiizer | High Voltage
Enabled checkbox to turn the stiber T i Siabiizaton Endbled—— ¥ Zero Stabiization Enabled—
on. L_J_ntll Ch_anged In t_hIS dlalog_’ the Center Char: (200 Center Char: IF
stabilizer will stay active even if the " "
power is turned off. When the stabilizer width: {100 widh: 20
IS enabled, th€enter Chamel and Suggest Fegion | Suggest Fegion I
Width cannot be changed. Adjustment ———————— Adjustment

’7 Initializel +0% ’7 Initializel +0%
High Voltage
Figure 63 shows the High Voltage tab, _ Do |

which allows you to turn the high voltageFigure 62. DSPEC Plus: The Stabilizer Tab.
on or off; set and monitor the voltage;

select thePolarity ; and choose the

ShutDown mode.

The high voltage is overridden by the  [ZrTETTs X
detector bias remot_e shutdown signal bout | S | MDA Proset |
from the detector; high voltage cannot tmplier | Amplifier2 | ADC | Stabiizer  HighValtage
be enabled if the remote shutdown or

overload signals prevent it. Enter the [(oc T eee IR V2

detector high voltage in thEarget Oft Aetual ] F““‘dc'“"”

field, click On, and monitor the voltage |TTL [
in the Actual field. Click theOff button
to turn off the high voltage.

Polarity
. . | ‘ Off ‘ Slaal
The Polarity selection determines

which of the two rear-panel HV
connectors have power. The blue or ﬂl
negative connector only has high Figure 63. DSPEC Plus: The High Voltage Tab.
voltage wher(-) is selected, and the red

or positive connector only has high voltage whens selected. Choose tRolarity with the(+)
and(-) radio buttons (the high voltage is disabled when the polarity is being changed).
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3.2.3.4. About

This tab (Fig. 64) displays hardware and [y x|

firmware information about the currently dmplfier | Amplfier2 | ADC | Stabiizer | HighVoltage

selected DSPEC Plus as well as the data About | Pressts | MDA Preset

Acquisition Start Time andSample DSPP-PO00G

description. In addition, thaccessfield

shows whether the MCB is currently

locked with a passwordRead/Write |Ss :r;';'lz e

indicates that the MCB is unlocked; N foomas

ReadOnly means it is locked. 143517 Thursday, August 17, 2000 [ Read/wite
Firmware Revizion Sernial Mumnber Acguigition b ode

3.2.3.5. Presets | DSPPO07 [ POO0G | PH

Figure 65 shows the Presets tab. MDA Close |

presets are shown on a separate tab.

Figure 64. DSPEC Plus: The About Tab.

The presets can only be set on an MCB

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

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

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

another nuclide, the dead time could be Figure 65. DSPEC Plus: The Presets Tab.

high, resulting in a long counting time

for the sample. If you set thROI Peak preset in addition to thelve 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 circumstanceRtbePeak 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that ttfuggest Regiorbutton is not displayed during data acquisition.

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

The MDA preset (Fig. 66) can monitor up to 20 nuclides at one time, and stops data collection
when the minimum detectable activity for each of the user-specified MDA nuclides reaches the
designated value. The MDA preset is implemented in the hardware. The formulas for the MDA
are given in various textbooks and in the “Analysis Methods” chapter in the GammaVision user
manual and can be generally represented as follows:

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

MDA =

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

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

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

The Energy list shows all the gamma-  Figure 66. DSPEC Plus: The MDA Preset Tab.
ray energies for the selected nuclide in
the library.

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

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

3.2.4. DSPEC
3.2.4.1. Amplifier

Figure 67 shows the Amplifier tab. This tab contains the contro(Sdor, Baseline Restore
Preamplifier Type, Input Polarity , and optimization. Be sure that all of the controls on the tabs
have been sdteforeclicking theStart Auto (optimize) button.

NOTE The changes you make on this take place immediatelyThere is no cancel or undo
for this dialog

Gain
Set the amplifier coarse gain by selecting fromGbarsedroplist, then adjust tHeéine gain with
the horizontal slider bar or the edit box, in the range of 0.33 to 0.99. The resulting effective gair

shown at the top of th8ain section. The two controls used together cover the entire range of
amplification from 0.33 to 99.99.

Baseline Restore

TheBaseline Restoras used to return [T x|
the baseline of the p_ulses to the trl_Je bt | S | MDA Proset

Z€ro between iIncoming pulses. T_hls Ampliier | Amplfier2 | ADC | Stabiieer | HighValtage
IMmproves the reSC.)IUtlon by remOVIn_g —Gain: 0.93 — Bazeline Restore Optimize

low frequency noise such as dc shifts or | 4, 100 - Stat Auto |
mains power ac pickup. The baseline e P LS = T
settings control the time constant of the :nhTW - Preamplifier Type

circuit that returns the baseline to zero. - | Transistor Fieset 7]

There are three fixed choicesuto,* Coarse: [N

Fast, andSlow). The fast setting is used

for high count rates, the slow for low

count ratesAuto adjusts the time

constant as appropriate for the input ﬂl

count rate. The settingd\jto, Fast, or  Figure 67. DSPEC: The Amplifier Tab.
Slow) are saved in the DSPEC even

when the power is off.
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You can view the time when the baseline restorer is active on the InSight displsiads a
region (see the discussion on Marks, p. 142). In the automatic mode, the current value is show
the InSight sidebar (Fig. 161). For a low-count-rate system, the vdluemain at about 90.

Preamplifier Type

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

Optimize

The DSPEC is equipped with both automatic pole-zero3egid automatic flattop logfcThe

Start Auto (optimize) button uses these features to automatically choose the best pole-zero anc
flattop tilt settings. Note that if you selectécansistor Resetas thePreamplifier Type for this
DSPEC, the optimization buttons do not perform the pole zero.

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

Select either th&esistive Feedbaclor Transistor Resetoption and click orstart Auto

(optimize). This optimize command is sent to the DSPEC and, if the DSPEC is able to start the
operation, a series of short beeps sounds to indicate that optimization is in progress. When
optimizing is complete, the beeps stop.

During optimization, pole zeroes are performed for several rise-time values and the DSPEC is
cycled through all the rise time values for the determination of the optimum tilt values. As all of
the values for all the combinations are maintained in the DSPEC, the optimize function does no
need to be repeated for each possible rise time. The optimization can take from 1 to 10 minute:
depending on count rate.

You should repeat the optimization if the flattop width or the cusp settings are changed.
The effect of optimization on the pulse can be seen in the InSight mode, on the Amplifier 2 tab.

Note, however, that if the settings were close to proper adjustment before starting optimization,
the pulse shape may not change enough for you to see. (In this situation, you also may not noti
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change in the shape of the spectrum peaks.) The most visible effect of incorrect settings is higl
low-side peak tailing or poor resolution.

3.2.4.2. Amplifier 2

Figure 68 shows the Amplifier 2 tab, Properties x|
which accesses the advanced DSPEC About | — | Ey—
resolution, throughput, and shaping fmpifier  Amplfier 2 | ADC | Stabiizer | HighVolags
controls including the InSight Virtual R s
Oscilloscope mode (see Section 3.3). [za = || wien T
TheRise Timefield allows you to - Cusp riefozee
precisely control the tradeoff between [0 = | ~Poezemm
resolution and throughput. Section 3.8 ~nSight _Stat | Stop |
discusses this tradeoff and contains a stat | _stop | ez 4
guide to choosing rise time according to

count rate. The value of the rise time
parameter in the DSPEC is roughly _Clse |
equivalent to twice the integration time  Figure 68. DSPEC: The 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 w
unusually high count rates are anticipated reduce the rise time for higher throughput with
somewhat worse resolution.

Use the up/down arrows to adjust the rise time within the range of 0.8 to 25.6. After all the
controls have been adjusted, go to the Amplifier tab and cliéamh Auto. The most recent
settings are saved in the DSPEC firmware even when the power is turned off.

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

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

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

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

The Flattop controls adjust the top of the quasi-trapezoid. Whdth adjusts the extent of the
flattop (from 0.8 to 2.4 ps). THEIt adjustment varies the “flatness” of this section slightly. The
Tilt can be positive or negative. Choosing a positive value results in a flattop that slopes
downward; choosing a negative value gives an upward slope. Alternatively, the optimize feature
on the Amplifier tab can set the tilt value automatically. This automatic value is normally the bes
for resolution, but it can be changed on this dialog and in the InSight mode to accommodate
particular throughput/resolution tradeoffs. The optimize feature also automatically adjusts the pc
zero setting.

The Pole ZeroStart 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 tinieol€he
Zero Stop button aborts the pole zero, and is normally not used.

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

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

and click on thénSight Start button to adjust the shaping parameters interactively with a “live”
waveform showing the actual pulse shape, or just to verify that all is well. Section 3.3 provides
detailed instructions on using the InSight mode.

3.2.4.3. ADC
This tab (Fig. 69) contains tlégate, Properties x|
Conversion Gain andLower Level p— | = | —
Discriminator controls. In addition, the amplifier | Amplfier2  ADC | Gtabiieer | HighValtage
current real time and live time are Gate Comvercion Garn [T =]
monitored at the bottom of the dialog. (o = -
Lower Level Dizc IEI:I :I
Gate

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

. . . Real Time Live Time
Off, no gating is performed (that is, all .40 o
detector signals are processed); with the
function inCoincidence a gating input _ O |

signalmust bepresent at the proper time Figure 69. DSPEC: The ADC Tab.
for the conversion of the event; Amti-

coincidence the gating input signahust
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not bepresent for the conversion of the detector signal. The gating signal must occur prior to ar
extend 500 nanoseconds beyond peak detect (peak maximum).

Conversion Gain

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

Lower-Level Discriminator

The Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored. In
the DSPEC this is under computer control; in older systems it was implemented via a hard-war
potentiometer adjustment. This level establishes a lower-level cutoff, by channel number, for AL
conversions. Setting that level above random noise increases useful throeglauselthe

MCB is then not unproductively occupied processing noise pulses.

3.2.4.4. Stabilizer

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

The Stabilizer tab (Fig. 70) shows the
current values f_or the stablllz_ers. The About | Presssts | MDA Prset
value in eaciAdjustment section Amplfier | Amplfier2 | ADC Stabilizer | High Yoltage
IShOWSI thTrI‘T]];ICT aldj USltJm;nt IS Clirrent_ T iGain Stabilization Enabled—— T Zera Stabilization Enabled——
y applied. nitialize buttons se _

. Center Chan: IEI Center Chan: |2335
the adjustment to O. If the value _
approaches 90% or above, the amplifier widh [19 widt: [23
gain should be adjusted so the stabilizer Suggest Region | Suggest Fegion |
can continue to function — when the Adjustment ———————— Adjustment
adjustment value reaches 100%, the ’7Initialize| +0% ’7|nitialize| +0%
stabilizer cannot make further correc-

tions in that direction. ThEenter
Channel andWidth fields show the _ e |
peak currently used for stabilization.  Figure 70. DSPEC: The Stabilizer Tab.

To enable the stabilizer, enter Genter

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

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

checkbox to turn the stéier on. Until changed in this dialog, the stabilizer will stay active even
if the power is turned off. When the stabilizer is enabledC#mer Chamel andwidth cannot

be changed.

3.2.4.5. High Voltage

Figure 71 shows the High Voltage tab. [ x]
The On andOff buttons apply and

. / . About I Fresetz I bDA Prezet |
remove the hlgh voItage. This function Amplifier | Amplfier2 | ADC | Stabilizer High Valtage
is overridden by the detector bias

. ] T b I 1400 Walt
remote shutdown signal from the o ] 8 o

detector; high voltage cannot be enabled oft |
if the remote shutdown or overload
signals prevent it. Théarget voltage
level is displayed on this tab but cannot
be modified from the dialog. It is ‘ Off ‘
controlled by the hardware and can be

adjusted by a rear-panel potentiometer.
High-voltage polarity is set with an _ Cese |
internal jumper. See the DSPEC Figure 71. DSPEC: The High Voltage Tab.

hardware manual for more information.

3.2.4.6. About
This tab (Fig. 72) displays hardware and [T : x|
firmware information about the currently dmplfier | Amplfier2 | ADC | Stabiizer | HighVoltage
selected DSPEC, as well as the data Abaut | Fresets | MDA Preset
Acquisition Start Time andSample DSPE-EPE
description. In addition, thaccessfield
shows whether the MCB is currently
locked with a passwordRead/Write I?;T:;TE -
indicates that the MCB is unlocked; ,

e Acquizition Start Tinme Access
Read Only means it is locked. [08:51-08 Thursday, August 17, 2000 [ Feadiwite

Firmware Revizion Sernial Mumnber Acguigition b ode

3.2.4.7. Presets | DSPE-004 | EPE | PHe.
Figure 73 shows the Presets tab. The Close |

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

Figure 72. DSPEC: The About Tab.
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When more than one preset is enabled
(set to a non-zero value), the first ampifier | Amplfier2 | ADC | Stabiizer | High Voltage
condition met during the acquisition Abaut Presets | MDA Preset
causes the MCB to stop. This can be _ _ Uneertainty

useful when you are analyzing samples | Fieal Time R

of widely varying activity and do not [(fsas6 | Live Time °

know the general activity before StatChan: [0
counting. For example, tHave Time | POl Pzl widh [15386
preset can be set so that sufficient [ ROl el

counts can be obtained for proper Suggest Region |
calculation of the activity in the sample B it

with the least activity. But if th_e sample Cose |
contains a large amount of this or

another nuclide, the dead time could be Figure 73. DSPEC: The Presets Tab.

high, resulting in a long counting time

for the sample. If you set thROI Peak preset in addition to thelve 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 circumstanc&tbePeak preset can be viewed as a
“safety valve.”

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

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

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

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

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

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

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

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.4.8. MDA Preset

The MDA preset (Fig. 74) stops data collection when the minimum detectable activity for a sing
user-specified MDA nuclide reaches the designated value. The MDA preset is implemented in t
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 follov

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

MDA =

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

Coefficients A B, andC can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on theggestoutton to enter (from an internal table)
the values for the MDA type selected. The MDA type should be chosen before the preset is
selected here.
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Select theNuclide andEnergy from the [IEEes x|
droplists. TheNuclide list contains Amplfier | Ampifier2 | ADC | Stabiizer | HighVoltage |
all the nuclides in the working library. About | E— MDA Preset
The Energ_y list shows all the gamma__ MDA Preset | Huclide | Energy | Add Mew |
ray energies for the selected nuclide in —
the library. [ i
[elete |

If the application supports efficienc MDA Preset Coeflicients

: pp PP : . y Eu:urrectiu:unl ch, & ID.EDDUUD
calibration and the DSPEC is efficiency _
calibrated, théVIDA is entered in the Nucide: [Ag T10M 7] B:[0250000 | Cuggest |
units selected in the application. If the Energy: [44580  w[kev || C:[2000000
unit is not efficiency calibrated (e.g., in
MAESTRO, which does not support _ O |

efficiency calibration), thé1DA field is  Figure 74. DSPEC: The MDA Preset Tab.
labeledCorrection, the efficiency Eff)

is set to 1.0 and the preset operates as before.Tfatiection factoris the actual MDA times
the efficiency (known from other sources), the MDA preset will function normally.

3.2.5. 92X-lI

3.2.5.1. Amplifier

Figure 75 shows the Amplifier tab. This
tab contains the controls f@ain,
Shaping Time Preamplifier Type,
andPole Zera Be sure that all of the [ Gan 500 [

Paole Zera
0.30 1.00 — Start Auto
controls on the tabs have beenlssfore |6.00 b3 =l L—|

clicking theStart Auto (pole zero) button. ——V——— | [ Preampliier Type

Fine: I 0.5000 IHesistDr Feedbackj

Properties x|

Anplifier |.-'1‘-.D|: I Stal:uilizerl High "»-"u:ultagel About I F'resetsl D, F'resetl

NOTE The changes you make on this
tabtake place immediately
There is no cancel or undo for R
this dialog

Cloze |

Gain Figure 75. 92X-II: The Amplifier Tab.

Set the amplifier coarse gain by selecting
from theCoarsedroplist, then adjust theéine 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@&ditneection. The
two controls used together cover the entire range of amplification from 3.0 to 1000.0.
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Shaping Time

Use theShaping Timedroplist to select the 92X-Il amplifier pulse shaping-time constant. The
displayed values are the values available for this 92X-II. The selections are 2 us and 6 pus.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choodeansistor Resetor Resistive Feedback
preamplifier operation. The 92X-II amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset Preamplifieris selected for this 92X-Il, the pole zero is not needed.

When theResistive Feedbacloption is selected, you must set the pole zero. To do this, go to the
Pole Zerosection of the dialog and click @tart Auto. The pole-zero command will be sent to

the 92X-II and if the 92X-Il is able to start the pole-zero, a series of short bélegmmd to

indicate that the pole zero is in progress. When the pole zeroing is finished, the beeps will stop

As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is starte
There should be a radioactive source near the detector so that the count rate will be high enou
(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
the pole zero operation is not always easy to see. The most common effect of an incorrect pole
zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally high
counts on either side of the peak. If the amplifier was close to the proper pole zero setting befo
the operation, the spectrum peak shape may not change enough to be seen.

3.2.5.2. ADC

This tab (Fig. 76) contains ti@ate and Ml X
Conversion GainCOI’]tl’Ols_ In addition, Amplifier  A0C | Stal:uilizerl High "»-"u:ultagel About I F'resetsl kD, F'resetl
the current real time and live time are Gate Coreersion Gair TR -
monitored at the bottom of the dialog. | &nticaincidence =l

Gate

The Gate control allows you to select a

logic gating function. With this function Feal Time Live Time

Off, no gating is performed (that is, all 11.00 10,86

detector signals are processed); with the -
function inCoincidence a gating input [ E= ]

Figure 76. 92X-Il: The ADC Tab.

71



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

signalmust bepresent at the proper time for the conversion of the eveAitinoincidence, the
gating input signamust not bgresent 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 Gainsets the maximum channel number in the spectrum. If set to 16384, the
energy scale will be divided intc6384 channels. The conversion gain is entered in powers of 2
(e.qg., 8192, 4096, 2048, ...). The up/down arrow buttons stamthtbe valid settings.

3.2.5.3. Stabilizer

The 92X-1l has both a gain silber and a zero stabilizer. These are discussed in detail in
Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 77) shows the
current values for the stabilizers. The
value in eaciAdjustment section

shows how much adjustment is currently [T Gain Stabilization Enabled—— 1~ Zera Stabilization Enabled ——

X

Properties -
.ﬁ.mplifierl abC StEl|:'i|i2l3f| High "»-"u:ultagel About I F'resetsl D, F'resetl

applled Thdnitialize buttons set the Center Char IEE Center Char: |25
adjustment to O. If the value approaches width: [0 width: [51

90% or above, the amplifier gain should

be adjusted so the stabilizer can continue " Suggest Region | v Suggest Region |
i 1 k f— t i

to function — when the adjustment value L _Psl_mEﬂ D % ml men D

reaches 100%, the sthder cannot make (it nitalze |

further corrections in that direction. The
Center Chamel andwidth fields show Close |
the peak currently used for stabilization.

Figure 77. 92X-II: The Stabilizer Tab.

To enable the stabilizer, enter tienter

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

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

checkbox to turn the stéikker on. Until changed in this dialog, the stabilizer will stay active

even if the power is turned off. When the stabilizer is enableahter Chamel andwidth

cannot be changed.
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High Voltage

Figure 78 shows the High Voltage tab. [Iree x|
TheOn andOff buttons app'Y and _ amplifier | ADC | Stabilzer HighVoltage | about | Pressts | MDA Freset |
remove the high voltage. This function

is overridden by the detector bias _on | Tewet] o vas

remote shutdown signal from the 0ff

detector; high voltage cannot be enabled

if the remote shutdown or overload

signals prevent it. Théarget voltage

level is displayed on this tab but cannot ‘ Off ‘
be modified from the dialog. It is

controlled by the hardware and is
adjusted by a rear-panel potentiometer. _ s |
High-voltage polarity is set with an Figure 78. 92X-II: The High Voltage Tab.

internal jumper. See the hardware

manual for more information.

3.2.5.4. About

This tab (Fig. 79) displays hardware z
and firmware information about the amplifier | ADC | Stabizer | High'oltage About | Presets | MDA Freset |
currently selected 92X-I1l, as well as Rl Gl

the dataAcquisition Start Time and

Sampledescription. In addition, the

Accessfield shows whether the MCB is AN

Propetrties EI

. ixed Muclid
currently locked with a password; IMixed Nuold>
: : . : Acquizition Start Time Access
Read/ Write indicates that the MCBis |22:45:12 Wednesday, January 26, 2000 | ReadMwirite
unlocked;Read Only means it is _ » . "
Firmmware Revizion Sernial Mumnber Acguigition b ode
locked. [ sz [ EF [ FHA

3.2.5.5. Presets Close |

Figure 80 shows the Presets tab. The Figure 79. 92X-Il: The About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled (set to a non-zero value), the first condition met during 1
acquisition causes the MCB to stop. This can be useful when you are analyzing samples of wic
varying activity and do not know the general activity before counting. For examplayéh&ime

preset can be set so that sufficient counts can be obtained for proper calculation of the activity
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the sample with the least activity. But if [Ireias X
the sample contains a large amount of amplfier | ADC | Stabilzer | High'Voltage | bout  Pressts | MDA Preset |
this or another nuclide, the dead time .
could be high, resulting in a long el Tire [ Lncertainty
counting time for the sample. If you set - Presetin % |

. .- I— Lirve Time
the ROl Peak preset in addition to the StatChan: [414
Live Time preset, the low-level [ ROIPeak wih 5
samples will be counted to the desired
fixed live time while the very active | AL
samples will be counted for the ROI I Overflow
peak count. In this circumstance, the
ROI Peak preset can be viewed as a _ s |
“safety valve.” Figure 80. 92X-II: The Presets Tab.

The values of all presets for the

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

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

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

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

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

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Eftezgbein % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. Yot
have complete control over the selected peak region. The region must be at least 7 channels w
with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
better than the preset value.
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Use theStart Channel andWidth fields to enter the channel limits directly, or click ®mggest
Region If the marker is positioned in an ROI around the peak of int&eaggest Regiomeads

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.5.6. MDA Preset

The MDA preset (Fig. 81) stops data collection when the minimum detectable activity for a sing
user-specified MDA nuclide reaches the designated value. The MDA preset is implemented in t
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 follov

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

MDA =

The coefficients, b, andc are

Propetrties EI
determined by the MDA formula to be - ) _ "
used. Theff (deteCtOr efﬁCiency) is .ﬁ.mpllflerl abC I Stal:ulllzerl High "»-"u:ultagel About I Presets MDA Preset
determined from the calibration. The MDA Preset | Nuclide | Energy | _ AddNew |
Yield (branching ratio) is read from the Update |
working library using the nuclide and Delete |
energy specified. TheIDA value is the MDA Preset Coefficierts
one you have entered in the dialog. Comection| oA, a[o0s0000
Countsis the gross counts in the Nuclide: [2g110M | B:[27.000000  Sugsest |
specified region antive timeis the live Enery: [446.80 v ke¥ C:[ooooozo
time. TheMDA value is calculated in
the MCB given the values, b, c, Live Close |

time, Eff, andYield The calculated
value is compared with tHdDA value
on the dialog and when it is lower,
acquisition is stopped.

Figure 81. 92X-Il: The MDA Preset Tab.

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

Select theNuclide andEnergy from the droplists. Th&luclide list contains all the nuclides in the
working library. TheEnergy list shows all the gamma-ray energies for the selected nuclide in the
library.

If the application supports efficiency calibration and the 92X-II is efficiency calibratet¥| iAe

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),NH2A field is labeledCorrection,

the efficiency Eff) is set to 1.0 and the preset operates as before.Qfhiection factoris the
actual MDA times the efficiency (known from other sources), the MDA preset will function
normally.

3.2.6. DART
3.2.6.1. Amplifier

Figure 82 shows the Amplifier tab. Properties

This tab contains the controls fGain, Power | Mbost | St | Presets

Shaping Time, Preamplifier Type, Amplifier | ADC | Stabiieer | HighVokage | FieldData
POI_e Zerq InpUt POIarIty ! andplleup —Gain: 13,46 —Shaping Time —Pole Zern
Rejection. Be sure that all of the_ cqntrols 0.20 1001170, =] Stat Auto |
on the tabs have been seforeclicking b0 500300 . - Stop Auto |
the Start Auto (pole zero) button. - el e ‘
I Resiztar Feedl:uau:lej |2345 j
NOTE The changes you make on this -~ Input Polarity——
tabtake place immediately [+ O
There is no cancel or undo Pile-up Rejection [

for this dialog

Close |

Gain Figure 82. DART: The Amplifier Tab.
Set the amplifier coarse gain by selecting

from theCoarsedroplist, then adjust thHeéine 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@ditnsection. The

two controls used together cover the entire range of amplification from 3.0 to 1000.0.
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Shaping Time

Use theShaping Timedroplist 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 anc
6 us, or 1 and 2 ps.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choodeansistor Resetor Resistive Feedback
preamplifier operation. The DART amplifier is equipped with an automatic pole-zero circuit. If
Transistor Resetis selected for this DART, the pole zero is not needed.

When theResistive Feedbacloption is selected, you must set the pole zero. To do this, go to the
Pole Zerosection of the dialog and click @tart Auto. The pole-zero command will be sent to

the DART and if the DART is able to start the pole-zero, a series of short beeps will sound to
indicate that the pole zero is in progress. When the pole zeroing is finished, the beeps will stop

As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is starte
There should be a radioactive source near the detector so that the count rate will be high enou
(about 5 to 10% dead time) to accomplish the pole zero in the proper time. If the detector does
pole zero in a few minutes, there may be some problem with the detector or cables. Slajk on
Auto to halt the pole-zeroing operation.

By entering a value in theole Zerofield, 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 fo
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
the pole zero operation is not always easy to see. The most common effect of an incorrect pole
zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally high
counts on either side of the peak. If the amplifier was close to the proper pole zero setting befo
the operation, the spectrum peak shape may not change enough to be seen.

Input Polarity

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

Pileup Rejection(PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned ofi
for special detectors.

3.2.6.2. ADC

This tab (Fig. 83) contains tlégate, Properties

Conversion Gain Lower Level Disaim- Power | About | ot | Preses

inator, Upper Level Disaiminator and amplfiss ADC | Stabiizer | HighVoltage | Field Dats

Zero Adjustment controls. In addition, Giate Comversion Gain =

the current real time and live time are [ = |

monitored at the bottom of the dialog. Lower Level Dise a0 —
Upper Level Dizc IE!EIEIEI ﬂ

Gate Zero Adjuztment Wﬂ

The Gate control allows you to select a e T Lira Tors

logic gating function. With this function 2,28 2.28

Off, no gating is performed (that is, all

detector signals are processed); with the ﬂl

function inCoincidence a gating input  Figure 83. DART: The ADC Tab.
signalmust bepresent at the proper time

for the conversion of the event; in

Anticoincidence, the gating input signahust not beresent for the conversion of the detector
signal. The gating signal must occur prior to and extend 500 nanoseconds beyond peak detect
(peak maximum). An external oscilloscope is needed to check this timing.

Conversion Gain

If set to 8192, the energy scaldlwe divided into8192 channels. The conversion gain is entered
in powers of 2 (e.g., 8192, 4096, 2048, ...). The up/down arrow buttons steghttive valid
settings.

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

The Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting the
level above random noise increases useful througlgmatuse the MCB is not unproductively
occupied processing noise pulses.
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The Upper Level Disaiminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff, by channel number, for ADC conversions.

The lower- and upper-level discriminators are used in the multichannel scaler (MCS) mode as t
single-channel-analyzer settings. Only the pulses between these two settings will be counted in
MCS spectrum. (See the DART-M{&71-B32] Software User’'s Manugl

Zero Adjustment

The Zero Adjustment is used to set the dc offset voltage on the preamplifier input. The control
ranges plus and minus, with 2048 being 0 V offset. The setting is normally 0 V or slightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the |
time stops and the real time continues to count. The full range of offset is 125 mV. Therefore,
setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.6.3. Stabilizer

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

The Stabilizer tab (Flg 84) shows Properties
the current values for the stabilizers. Power | #bowt | Staws | Preses
The value in eacAdjustment section Amplifier | ADC Stabilizer | HighValtage | Field Data
ShOV_VS how mUCh adJUStment IS Currently T iGain Stabilization Enabled—— T Zera Stabilization Enabled——
applied. Thdnitialize buttons set the CorterChans [5 Corter Chas [5
adjustment to 0. If the value approaches ' '

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

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

to function — when the adjustment value Adistment————————— Adiustment

reaches 100%, the sther cannot make ’VInitiaIizel 0% ’7Initialize| 0%

further corrections in that direction. The

Center Chamel andwidth fields show

the peak currently used for stabilization. ﬂl

Figure 84. DART: The Stabilizer Tab.
To enable the stabilizer, enter Genter
ChannelandWidth values manually or
click on theSuggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts
values into the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is |
in an ROI, the center channel is the marker channel and the width is 3 times the FWHM at this

79



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

energy. Now click on the appropridE@abled checkbox to turn the stidiber on. Until changed in
this dialog, the stabilizer will stay active even if the power is turned off. When the stabilizer is
enabled, th€enter Chamel andWidth cannot be changed.

If the Sodium lodide Detectorbox is marked on the High Voltage tab, the gain stabilizer adjusts
the amplifier fine gain. For germanium detectors the amplifier superfine gain is adjusted.

3.2.6.4. High Voltage

Figure 85 shows the High Voltage tab, EEc
which allows you to turn the high Power | dbowt | Staws | Preses
voltage on or off; set and monitor the dmpifir | ADC | Stsbiizer  HighVoltage | Field Data
voltage; select thBolarity; choose the

Shutdown mode, and indicate whether vt IR e

this is aSodium lodide Detector Ot Actual 1 o
|ORTEC |

The high voltage is overridden by the

. . Sodium lodide Detectar [~
detector bias remote shutdown signal

. Palarity
from the detector; high voltage cannot ‘ Off ‘ WE
be enabled if the remote shutdown or
overload signals prevent it. Enter the
Cloze |

detector high voltage in tharget

field, click On, and monitor the voltage Figure 85. DART: The High Voltage Tab.

in the Actual field. The limit is £5000

for Ge detectors and +1500 for Nal detectors. ClickQffebutton to turn off the high voltage.

Choose théolarity with the(+) and(-) radio buttons (the high voltage is disabled when you
change the polarity). In Nal mode, this selection is disabled.

3.2.6.5. Field Data

This tab (see Fig. 86) is usedHaoter andExit 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 thé&nter button on this tab, and stays in Field Mode unit you return to this
tab and click orxit. It cannot be removed from Field Mode when disconnected from the PC. Tt
spectrum can then be viewed in the application as the “active” spectrum in the DART. The acti
spectrum is the spectrum where the new data are collected. The current active spectrum is los

When the DART is in field mode, the spectrum is collected in the active spectrum position until

the preset is met and then it is stored as the next stored spectrum. The DART waits until the ne
trigger and then starts the collection of the new spectrum. The trigger is either the trigger signal
the back of the DART or input from the barcode reader connected to the DART.
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The lower left of the tab shows the total

number of spectra (not counting the active g | spow | S | Preses |
spectrum) stored in the DART memory. Arnplifier ] ADLC ] Ctahilizer ] High WVoltage Field D ata
The spectrum ID of the active spectrum

bove Spectra

is shown in the lower right. The stored — Enter
spectra cannot be viewed or stored in the
computer until they are moved to the —I

active spectrum position.

To move a spectrum from the stored

memory to the active memory, enter the = 05tered Spectra
spectrum number and click dmove.
Use the up/down arrow buttons to scroll ﬂ
through the list of spectra. The label on Figure 86. DART: The Field Mode Tab.

the lower right does not update until a

spectrum is moved. Note that this only

moves the spectrum inside the DART. To save the stored spectrum to the PC disk, move it to t
active position and use tlii@le/Savecommands in your application.

The Acquire/Download Spectracommand 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.

3.2.6.6. Power

The Power tab is shown in Fig. 87. This
tab displays information about the Amplfier | ADC | Stsbilizer | HighVokage | FieldData |
DART’s current power source, its Power | bott | Staws | Presets |
power mode, and voltage of the two Mo S ouros o

batteries. The powedourcecan be T ;

Battery 1, Battery 2, or External. The | B

DART internal hardware automatically Battery 1 Voltage 0.03 OFf Delay

switches from a discharged battery to

the good battery. The discharged battery Biattery 2 Valtags 053 - ou

can then be replaced without turning lﬂve =

off the power or stopping operation.

DART’s advanced power management _ Clese |

allows you to set the unit for automatic Figure 87. DART: The Power Tab.

shutdown when it is not being used. The

powerMode droplist lets you manually switch the DART between the av@iysndConserve
modes. Use the delay fields to set the time delays, from 0 to 65535 seconds, before the unit
switches to Conserve mode or to complete power-off. In the example shown, the DART will go
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from On mode toConservemode 100 seconds after the last command, when not in active data-
acquisition mode. It will then power 00 seconds later if no commands are sent to it.

Start Delay is used in Field Mode and is the wait time between the barcode reading and the ste
of the data acquisition.

3.2.6.7. About
This tab (Fig. 88) displays hardware Properties
and firmware information about the Amplfier | ADC | Stsbilizer | HighVokage | FieldData |
currently selected DART as well as the Pawer dbout | Staws | Presets |
dataAcquisition Start Time and R&D Dart on HAYWOOD_SUSAN
Sampledescription. ThéAccessfield
shows whether the MCB is currently -

ample

locked with a passwordRead/Write
indicates that the MCB is unlocked:;

Calibration for P41015a - Dart far M1 test]

Acquizition Start Time Access

Read Only means it is locked. 141029 Fridap, Auqust 23, 2002 Fread/wiite
. . . Firrmare Rewvizion Serial Murnber Acquizition bMode
This screen displays the DART’s serial DART-012 F-26 PH,
number; all DARTS have a unique serial
. . q Close |
number which is read by the software
and stored in the spectrum file for Figure 88. DART: The About Tab.

verification of the spectrum. The PC to
which the DART is attached is shown at the top of the dialog.

3.2.6.8. Status

The DART can monitor a thermistor, Properties
usually located qn a Nal detector. The dmplfier | ADC | Stabiizer | HighVoltage | FieldData |
Thermistor reading shown on the Power | bout  CUUEREHETTTY presats |
Status tab (Fig. 89) is in ohms. This can

be used by other programs to monitor
the gain of the photomultiplier tube.

Thermiztar (2100 Ohms

3.2.6.9. Presets

Figure 90 shows the Presets tab. The
presets can only be set on an MCB that
Is not acquiring data. Use any or all of
the presets at one time. To disable a Close
preset, enter a value of zero. If you
disable all of the presets, data acquisi-
tion will continue until manually spped.

Figure 89. DART: The Status Tab.
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When more than one preset is enabled [y
(set t_o_ a non-zerq value), the f'rSt smplfier | ADC | Stabiizer | HighVoltage | FieldData |
condition met during the acquisition Powsr | About | Staws | Preseis
causes the MCB to stop. This can _

) . —Uncetainty——————————
be useful when you are analyzing [2600.00 Real Time I
samples of widely varying activity and Lo Time e
do not know the general activity before Start Chan; [0
counting. For example, thave Time [ ROI Peak widh [T
preset can be set SO that sufficient [ ROl Ieg
counts can be obtained for proper Suggest Fegion |
calculation of the activity in the sample [ Dvelioi

with the least activity. But if the sample
contains a large amount of this or
another nuclide, the dead time could be Figure 90. DART: The Presets Tab.

high, resulting in a long counting time

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

Cloze

d

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

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

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

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

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

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

selected net peak reaches the value you have entered. Eftezgbein % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. Yol
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have complete control over the selected peak region. The region must be at least 7 channels w
with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.7. 92X, NOMAD, and NOMAD Plus

3.2.7.1. Amplifier

Figure 91 shows the Amplifier tab.
This tab contains the controls Gain,
Shaping Time Preamplifier Type,

Properties X

Amplifier |.-'1‘-.D|: I Stal:uilizerl High "»-"u:ultagel About I F'resetsl

andPole Zera TheStart Auto (pole | Giain: .00 | Shaping Time FeleZero
zero) buttons should only be clicked 040 100 [shon = @
after all of the controls on the tabs have Y | —Preampifier Type

been set. IHesistDr Feedbackj

NOTE The changes you make on this
tabtake place immediately
There is no cancel or undo

for this dialog Close |

Figure 91. 92X, NOMAD, NOMAD Plus: The Amplifier
Tab.

Meeds Auto PE

Gain
Set the amplifier coarse gain by selecting
from theCoarsedroplist, then adjust thHeéine gain with the horizontal slider bar or the edit box, in

the range of 0.4 to 1.0000. The resulting effective gain is shown at the topG&ithgection.
The two controls used together cover the entire range of amplification from 4.0 to 1000.0.
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Shaping Time
Use theShaping Timedroplist to select the amplifier pulse shaping-time constant. The available

values,Short andLong, cover the time constants needed for high count-rate and high-resolution
systems.

Preamplifier Type and Pole Zero

The Preamplifier Type section lets you choodeansistor Resetor Resistive Feedback
preamplifier operation. The MCB amplifier is equipped with an automatic pole-zero circuit. If
Transistor Reset Preamplifieris selected for this MCB, the pole zero is not needed.

When theResistive Feedbacloption is selected, you must set the pole zero. To do this, go to the
Pole Zerosection of the dialog and click @tart Auto. The pole-zero command will be sent to

the MCB. If the instrument is able to start the pole-zero, a series of short beeps will sound to
indicate that the pole zero is in progress. When the pole zeroing is finished, the beeping stops.

As with any system, the amplifier should be pole zeroed any time the detector is changed or the
shaping time of the amplifier is changed. Pole-zeroing requires the amplifier to be amplifying
pulses. The detector should be connected in the final configuration before pole zeroing is starte
There should be a radioactive source near the detector so that the count rate will be high enou
(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
the pole zero operation is not always easy to see. The most common effect of an incorrect pole
zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally high
counts on either side of the peak. If the amplifier was close to the proper pole zero setting befo
the operation, the spectrum peak shape may not change enough to be seen.

3.2.7.2. ADC

This tab (Fig. 92) contains tlégate andConversion Gaincontrols. In addition, the current real
time and live time are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select a logic gating function. With this fund@éi no gating is
performed (that is, all detector signals are processed); with the func@ammicidence a gating

input signaimust bepresent at the proper time for the conversion of the eveftiticoincidence,

the gating input signahust not bgresent for the conversion of the detector signal. The gating
signal must occur prior to and extend 500 nanoseconds beyond peak detect (peak maximum).
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Conversion Gain

The Conversion Gainsets the maximum [[Ermers

channel number in the spectrum. If set to
16384, the energy scaldlibe 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.

3.2.7.3. Stabilizer
The 92X, NOMAD, and NOMAD Plus

[2ate
[ =l
Feal Time Live Time

60.00 £0.00

have both a gain stabilizer and a zero
stabilizer. Gain and zero stabilization

Cloze |

are discussed in detail in Sections 3.4 Figure 92. 92X, NOMAD, NOMAD Plus: The ADC Tab.

and 3.5, respectively.

The Stabilizer tab (Fig. 93) shows the
current values for the stabilizers. The
value in eaci\djustment section

shows how much adjustment is currently
applied. Thdnitialize 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 stbder cannot make
further corrections in that direction. The

Propetrties

Amplifier | 40C

T Gain Stabilization Enabled——

Center Char: IEE
Wafidth: IEEI

Suggest Reqgion |

Adjustment Adjustment
’7 Initializel +% ’7 Initializel +0%

Stahi“EEfl High "»-"u:ultagel ibout I F'resetsl

1T~ Zemo Stabilization Enabled——

Center Chan: |25
Width: IE'I

Suggest Reqion I

Center Chamel andwidth fields show

Cloze |

the peak currently used for stabilization. gjgre 93 92X, NOMAD, NOMAD Plus: The Stabilizer
Tab.

To enable the stabilizer, enter {Benter
ChannelandWidth values manually or

click on theSuggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts
values into the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is |
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 appropridE@abled checkbox to turn the stidiber on. Until changed in
this dialog, the stabilizer will stay active even if the power is turned off. When the stabilizer is
enabled, th€enter Chamel andWidth cannot be changed.
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3.2.7.4. High Voltage

Figure 94 shows the High Voltage tab.
The On andOff buttons apply and
remove the high voltage. This function
is overridden by the detector bias _on | Tewet] 500 vas
remote shutdown signal from the 0ff

detector; high voltage cannot be enabled

if the remote shutdown or overload

signals prevent it. Théarget voltage

level is displayed on this tab but cannot ‘ Off ‘

be modified from the dialog. It is

controlled by the hardware and can be

Propetrties EI

dmplifier | ADC | Stabiizer HighVoltage | about | Presets |

adjusted by a rear-panel potentiometer. ﬂl
High-voltage polarity is set with an Figure 94. 92X, NOMAD, NOMAD Plus: The High

internal jumper. See the MCB hardware voltage Tab.
manual for more information.

3.2.7.5. About

This tab (Fig. 95) displays hardware and [T x|
firmware information about the currently Amplfier | 4DC | Stabiizer | HighVoltage A&bout IF'resetsI

selected 92X, NOMAD, or NOMAD INFLIT 1

Plus, as well as the dafaquisition

Start Time andSampledescription. In

addition, theAccessfield shows 3 ample
whether the MCB is currently locked !

. . : . Acquizition Start Time Access
with a paSSWO_rdRead/W“te indicates [12:50:44 Tuesday, August 22, 2000 | ReadMwirite
that the MCB is unlocked®ead Only _ D _

.o Firrmware Bevizion Senal Hurnber Acguigition b ode
means it is locked. [ Eze007 [ Unknown T FHA

3.2.7.6. Presets Close |

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled (set to a non-zero value), the first condition met during 1
acquisition causes the MCB to stop. This can be useful when you are analyzing samples of wic
varying activity and do not know the general activity before counting. For examplayéh&ime
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preset can be set so that sufficient Properties X
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 | e Time
high, resulting in a long counting time [ ROIPeak
for the sample. If you set tiROI Peak

Amplfier | ADC | Stabilizer | High Voltage | &bout F'resets|

Real Time

preset in addition to theive Time | Al

preset, the low-level samples will be I~ Overflow

counted to the desired fixed live time

while the very active samples will be Ol |

counted for the ROI peak count. In this Fjg,re 96. 92X, NOMAD, NOMAD Plus: The Presets
circumstance, thROI Peak preset can  Tab.

be viewed as a “safety valve.”

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

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

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

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

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

Marking theOverflow checkbox terminates acquisition when data in any channel excéetis 2
(over 2x16) counts.
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3.2.8. MatchMaker ™ ADC Interface

3.2.8.1. ADC

The MatchMaker ADC interface Properties
is used to interface standalone ADCs
from different manufacturers to the
CONNECTIONS-32 software. The ADC
tab (Fig. 97) contains tH8ate and
Conversion Gaincontrols. In addition,
the current real time and live time are

&0C |.-'1‘-.|:u:|ut I F'resetsl kDA Preset

Conwerzion Gain

] ) ADC Type
monitored at the bottom of the dialog. [SILENA ]
. . . Real Time Live Time
The Conversion Gainset here is the 2ao .38
number of channels that will be
displayed when this ADC is selected. Close |

_It is also the number_of channels sto_re_d Figure 97 . MatchMaker: The ADC Tab.
in the spectrum on disk. Normally this is
set to the ADC conversion gain selected

in the hardware unit, but can be different depending on the options available in the ADC hardw:

itself.

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.

3.2.8.2. About

This tab (Fig. 98) displays hardware and [T
firmware information about the currently .. apou | Presets | MDA Preset
selected MatchMaker, as well as the Matchmaker 14F
dataAcquisition Start Time and

Sampledescription. In addition, the

Accessfield shows whether the SEm 2

MatchMaker is currently locked with

. : . Acquizition Start Time Access
a paSSWOrd;Read(Wr|te indicates that [10:04:13 Wednesday, January 26, 2000 | ReadMwirite
the MatchMaker is unlocke®ead _ . _
.. Firrmware Bevizion Senal Hurnber Acguigition b ode
Only means |t IS IOCked | bATC-003 | 14P | PH&,

Cloze |

Figure 98. MatchMaker: The About Tab.
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3.2.8.3. Presets

Figure 99 shows the Presets tab. The [IEs x|
presets ca_n_only be set on an MCB that - | About Presets | MDA Preset |
is not acquiring data. You can use any .
or all of the presets at one time. To [100.00 Real Time [ Unestainty
disable a preset, enter a value of zero. o Presetin % |
. W Live Time
If you disable all of the presets, data StatChan [0
acquisition will continue until manually [ ROIPeak Wik [T
| ¥
stopped.
I ROl Integral
) Suggest Reaion I
When more than one preset is enabled I™ Overflow
(set to a non-zero value), the first
condition met during the acquisition Close_ |

causes the MCB to stop. This can be Figure 99. MatchMaker: The Presets Tab.

useful when you are analyzing samples

of widely varying activity and do not

know the general activity before counting. For examplelthe Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the lea:
activity. But if the sample contains a large amount of this or another nuclide, the dead time coul
be high, resulting in a long counting time for the sample. If you s&®@idPeak preset in

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

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

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

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

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

Enter theROI Integral preset value in counts. With this preset condition, the MCB stops countin
when the sum of all counts in all channels for this MCB marked with an ROI reaches this value,
unless no ROIs are marked in the MCB.
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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. Eftezdbtein % value as percent
uncertainty at 1 sigma of the net peak area. The range is from 99% to 0.1% in 0.1% steps. YoL
have complete control over the selected peak region. The region must be at least 7 channels w
with 3 channels of background on each side of the peak. As the uncertainty is calculated
approximately every 30 seconds, the uncertainty achieved for a high count-rate sample may be
better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.8.4. MDA Preset

The MDA preset (Fig. 100) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

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

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

Select theNuclide andEnergy from the [IEEe x|

droplists. TheNuclide list contains ADC | About | Presels MDA Preset |

all the nuclides in the working library.

The Enel‘gy list shows all the gamma- MDA Presest | Huclide | Energy | Add Hew |

ray energies for the selected nuclide in JNLECN

the library. Delete |
MDA Preset Coefficients

If the application supports efficiency Corection | ch. a: [2.710000

calibration and the MatchMaker is Nuclide: [Ag-110M ~ | B:foooooo0 | Sugges |

efficiency calibrated, th®DA is Eneigy: [445.80 ¥ ke C: [21.700000

entered in the units selected in the

application. If the unit is not efficiency _ s |

calibrated (e.g., in MAESTRO, which  gigyre 100. MatchMaker: The MDA Preset Tab.
does not support efficiency calibration),

the MDA field is labeledCorrection,

the efficiency Eff) is set to 1.0 and the preset operates as before.Tihiection factoris the
actual MDA times the efficiency (known from other sources), the MDA preset will function
normally.

3.2.9. 919 and 919E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.9.6.

3.2.9.1. ADC

This tab (Fig. 101) contains tligate and
Conversion Gaincontrols. In addition,
the current real time and live time are
monitored at the bottom of the dialog. Bz Canversion Gain —

[ =l

Properties x|

a0C IStaI:uiIizerI About I F'resetsl

3.2.9.2. Gate

The Gate control allows you to select a
logic gating function. With this function
Off, no gating is performed (that is, all

} i Real Time Live Time
detector signals are processed); with the  j5gs 1258
function inCoincidence a gating input
signalmust bepresent at the proper _ Cose |

time for the conversion of the event;  Figure 101. 919 and 919E: The ADC Tab.
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in Anticoincidence, the gating input signahust not bgresent 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 Gainsets the maximum channel number in the spectrum. If set to 16384, the
energy scale will be divided intc6384 channels. The conversion gain is entered in powers of 2
(e.qg., 8192, 4096, 2048, ...). The up/down arrow buttons stamthtbe valid settings.

3.2.9.3. Stabilizer

The 919 and 919E have both a gain Properties X
stabilizer and a zero stabilizer on input 1
only. Gain and zero stabilization are

A0C  Stabilizer I.-'l‘-.l:ucuut I F'resetsl

discussed in detail in Sections 3.4 and 3.5, T [Gain Stabilization Enabled—— [T Zero Stabilization Enabled ——
respectively. Center Chan: IEE Center Chan: |25
Wwidth: |5|J Width: |51
The Stabilizer tab (Fig. 102) shows the c : :
__ uggest Region | Suggest Reqion I
current values for the stabilizers. The Adiustment adiustment
value in eactAdjustment section ’VInitiaIizel +02 ’VInitiaIizel 0%

shows how much adjustment is currently
applied. Thdnitialize buttons set the
adjustment to 0. If the value approaches Close |
90% or above, the amplifier gain should Fig,re 102919 and 919E: The Stabilizer Tab.

be adjusted so the stabilizer can continue

to function — when the adjustment value

reaches 100%, the stbder cannot make further corrections in that direction. Chater
Channel andWidth fields show the peak currently used for stabilization.

To enable the stabilizer, enter fBenter ChannelandWidth values manually or click on the
Suggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts values into
the fields. If the marker is in an ROI, the limits of the ROI are used. Ifthe marker is not in an RO
the center channel is the marker channel and the width is 3 times the FWHM at this energy. N
click on the appropriatenabled checkbox to turn the stéiber 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 Chamel andWidth cannot be changed.
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3.2.9.4. About

This tab (Fig. 103) displays hardware [T x|
and firmware information about the ADC | Stabilzsr About | preses |

currently selected 919 or 919E, as well ORSIMPA 319 input 1

as the datécquisition Start Time
andSampledescription. In addition,

the Accessfield shows whether the 3 ample
MCB is currently locked with a |

: : . Acquizition Start Time Access
Fhasi/lwcoédRe?ﬂd/ \ﬁ/rgglenaddlcgt‘]els that [14:30:23 Sunday, August 09, 2020 | ReadMwirite
|
€ .o S uniocked: y Firrmware Bevizion Senal Hurnber Acguigition b ode
means it is locked. 0919006 [ Unknown T FHA

3.2.9.5. Presets Close |

Figure 104 shows the Presets tab. The Figure 103. 919 and 919E: The About Tab.

presets can only be set on an MCB that

Is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled [T x|
(set to a non-zero value), the _fir_s_t ADC | Stabilier| About Presets

condition met during the acquisition

causes the MCB to stop. This can be | " Fieal Time

useful when you are analyzing samples .

of widely varying activity and do not | e Time

know the general activity before [ ROIPeak

counting. For example, thave Time

preset can be set so that sufficient | Al

counts can be obtained for proper I~ Overflow

calculation of the activity in the sample

with the least activity. But if the sample Close_|
contains a large amount of this or Figure 104. 919: The Presets Tab.

another nuclide, the dead time could be

high, resulting in a long counting time

for the sample. If you set thROI Peak preset in addition to thelve Time preset, the low-level
samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI peak count. In this circumstanceRfbePeak preset can be viewed as a
“safety valve.”
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The values of all presets for the currently selected MCB are shown on the Status Sidebar. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

3.2.9.6. 919E: Uncertainty Preset

The 919E includes ddncertainty preset on the Presets tab (see Fig. 99, page 90, for an examp
of this preset’s data fields). Théncertainty preset stops acquisition when the statistical or
counting uncertainty of a user-selected net peak reaches the value you have entered. Enter the
Preset in % value as percent uncertainty at 1 sigma of the net peak area. The range is from 99
to 0.1% in 0.1% steps. You have complete control over the selected peak region. The region nr
be at least 7 channels wide with 3 channels of background on each side of the peak. As the
uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a high
count-rate sample may be better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.
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3.2.9.7. 919E: MDA Preset Tab

The MDA preset (Fig. 105) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from the calibration. TYield (branching ratio) is read from the working
library using the nuclide and energy specified. W"H2A value is the one you have entered in the
dialog. Countsis the gross counts in the specified regionlawd timeis the live time. ThiDA
value is calculated in the MCB given the valaeb, c, Live time Eff, andYield The calculated
value is compared with tHdDA value on the dialog and when it is lower, acquisition is stopped.

Coefficients A B, andC can be
entered as numbers. If the application,

Properties X

A0C Stal:uilizerl About I Presets MDA Preset I

such as GammaVision, supports MDA

calculations, you can click on the MDA Freset | Wuclide |Eneray | _ AddNew |

Suggestbutton to enter (from an [ Ui |

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. a: [0.050000

here. MHuchde: I.-'l‘-.g-'I'IEIM TI B: IE?.DDDDDD Suggest |
Energy: |44E_EE| vI ket LC: IEI_EIEIEIEIEEI

Select théNuclide andEnergy from the
droplists. TheNuclide list contains _ s |
all the nuclides in the Working Iibrary. Figure 105. 919E: The MDA Preset Tab.

The Energy list shows all the gamma-

ray energies for the selected nuclide in

the library.

If the application supports efficiency calibration and the 919E is efficiency calibratddPiheis
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),NH2A field is labeledCorrection,
the efficiency Eff) is set to 1.0 and the preset operates as before.Tihiection factoris the
actual MDA times the efficiency (known from other sources), the MDA preset will function
normally.
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3.2.10. 921 and 921E
The Model 921E has more features than the 921, as explained beginning in Section 3.2.10.5.

3.2.10.1. ADC

This tab (Fig. 106) contains tligate and
the current real time and live time are — Cormersion Gain [ F
monitored at the bottom of the dialog. [o r -
Gate

The Gate control allows you to select a

logic gating function. With this function Foal Tine Live Time

Off, no gating is performed (that is, all 000 000

detector signals are processed); with the

function inCoincidence a gating input _ Cose |
signalmust bepresent at the proper  Figure 106. 921 and 921E: The ADC Tab.

time for the conversion of the event; in

Anticoincidence, the gating input signal

must not bgresent for the conversion of the detector signal. The gating signal must occur prior
and extend 500 nanoseconds beyond peak detect (peak maximum).

Conversion Gain

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

3.2.10.2. Stabilizer

The 921 and 921E have both a gain itay and a zero stabilizer. Gain and zero stabilization are
discussed in detail in Sections 3.4 and 3.5, respectively.

The Stabilizer tab (Fig. 107) shows the current values for thidizéedy The value in each
Adjustment section shows how much adjustment is currently appliedinitiize buttons set

the adjustment to 0. If the value approaches 90% or above, the amplifier gain should be adjust:
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
stabilizer cannot make further corrections in that direction.Cdwer Chamel andWidth fields
show the peak currently used for stabilization.
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To enable the stabilizer, enter @enter
ChannelandWidth values manually or ADC  Stabilier | About | Presets|

click on theSuggest Regiorbutton. R -

Suggest Regiomeads the pOSitiOn Of the 1T iGain Stabilization Enabled—— (I Zera Stabilization Enabled ——
marker and inserts values into the fields. Center Cher: [0 Center Chan: [0

If the marker is in an ROI, the limits of itk [1 width: [T

the ROI are used. If the mar_ker IS not in | e

an ROI, the center channel is the marker Adustrent Adiustment

channel and the width is 3 times the ’VInitiaIizel 0% ’VInitiaIizel 0

FWHM at this energy. Now click on the

appropriateEnabled checkbox to turn
the stabilizer on. Until changed in this _ Cose |
dialog, the stabilizer will stay active  Figure 107. 921 and 921E: The Stabilizer Tab.

even if the power is turned off. When

the stabilizer is enabled, tkkenter

Channel andWidth cannot be changed.

3.2.10.3. About

This tab (Fig. 108) displays hardware and firmware information about the currently selected 921
or 921E, as well as the dadaquisition Start Time andSampledescription. In addition,

the Accessfield shows whether the MCB is currently locked with a passvwRedd/\Write

indicates that the MCB is unlockeead Only means it is locked.

3.2.10.4. Presets

Figure 109 shows the Presets tab. The
presets can only be set on an MCB that  apc | stabiieer | About | Presets |
IS not acquiring data. You can use any ORSIMP4 MOE 3 921
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 || il
acquisition will continue until manually :
tooped Acguizition Start Time Access
stopped. 18:17:25 Wednesday, April 17, 2013 | ReadMwirite
. Firrmware Revizion Senal Hurnber Acquizition Mode
When more than one preset is enabled T 0921004 [ Uiawm | PHA
(set to a non-zero value), the first
. . . ey ElDSE
condition met during the acquisition _ Dese |

causes the MCB to stop. This can be  Figure 108. 921 and 921E: The About 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 t
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activity in the sample with the least
activity. But if the sample contains a ADC | Stabilier | About  Presets |

large amount of this or another nuclide,

the dead time could be high, resulting in =~ |IIE Real Time

a long counting time for the sample. If [l
you set thdROI Peak preset in addition e
to theLive Time preset, the low-level | ROI Peak

——

samples will be counted to the desired

. . . . . ROl Integral
fixed live time while the very active

samples will be counted for the ROI G| ez

peak count. In this circumstance, the

ROI Peak preset can be viewed as a Close |
“safety valve.” Figure 109. 921 and 921E: The Presets Tab.

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

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

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

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

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

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

3.2.10.5. 921E: Uncertainty Preset

The 921E includes adncertainty preset on the Presets tab (see Fig. 99, page 90, for an examp
of this preset’s data fields). Théncertainty preset stops acquisition when the statistical or

counting uncertainty of a user-selected net peak reaches the value you have entered. Enter the
Preset in % value as percent uncertainty at 1 sigma of the net peak area. The range is from 99
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to 0.1% in 0.1% steps. You have complete control over the selected peak region. The region nr
be at least 7 channels wide with 3 channels of background on each side of the peak. As the
uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a high
count-rate sample may be better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tluggest Regiorbutton is not displayed during data acquisition.

3.2.10.6. 921E: MDA Preset

The MDA preset (Fig. 110) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

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

Coefficients A B, andC can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on theggestoutton 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 theNuclide andEnergy from the droplists. Th&luclide list contains all the nuclides in the

working library. TheEnergy 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 921E is efficiency
calibrated, théVIDA 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), thé1DA field is
labeledCorrection, the efficiency Eff)

is set to 1.0 and the preset operates as
before. If theCorrection factoris the
actual MDA times the efficiency
(known from other sources), the MDA
preset will function normally.

3.2.11. TRUMP-PCI

3.2.11.1. ADC

This tab (Fig. 111) contains tligate,
Conversion Gain Lower Level

Discriminator, Upper Level Disaimi-
nator andZero Adjustment controls.

In addition, the current real time and live

time are monitored at the bottom of the
dialog.

Gate

The Gate control allows you to select a
logic gating function. With this function
Off, no gating is performed (that is, all

ADC I Stabilizerl About I Fresetz MDA Preset I
MDA Preset | Nuclide | Energy | Sdd|HEw |
[ d&te |
Delete |
MD& Preset Coefficients——————
Correction I— . & IW
MHuclide: IF;I B: IW Sugmest |
Energy: I—_l ket C: IW
LCloze |

Figure 110. 921E: The MDA Preset Tab.

abc |.-’-'-.I:u:|ut I F'resetsl R F'resetl
Gate Corrverzion Gain ﬂ
[or p —
Lower Level Dizz |5 j
Upper Level Disc IEI:II:I ﬂ
Ze Adjustment [-0.0025 4
Real Time Live Time
101.00 101.00

Close |

Figure 111. TRUMP-PCI: The ADC Tab.

detector signals are processed); with the

function inCoincidence a gating input

signalmust bepresent at the proper time for the conversion of the eveAitiooincidence, the
gating input signaust not bgresent 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.
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Conversion Gain

If set to 8192, the energy scaldl\we divided into8192 channels. The conversion gain is entered
in powers of 2 (e.g., 8192, 4096, 2048, ...). The up/down arrow buttons staghttite
instrument’s valid settings.

Upper- and Lower-Level Discriminators
In the TRUMP-PCI the lower- and upper-level discriminators are under computer control.

The Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting the
level above random noise increases useful througlgmatuse the MCB is not unproductively
occupied processing noise pulses.

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

Zero Adjustment

The Zero Adjustment is used to set the dc offset voltage on the preamplifier input. The control
ranges plus and minus, with 2048 being 0 V offset. The setting is normally 0 V or slightly
negative. Setting the value too far in the positive direction (above 2048) can cause “lock-up” by
putting the input value above the pulse reset discriminator value. A lock-up has occurred if the |
time stops and the real time continues to count. The full range of offset is 125 mV. Therefore,
setting of 3100 corresponds to a zero offset of +64.2 mV.

3.2.11.2. About

This tab (Fig. 112) displays hardware
and firmware information about the ADC  About | Pressts | MDA Presst |
currently selected TRUMP-PCI as well LR 03 MCE 25

as the datécquisition Start Time and
Sampledescription. ThéAccessfield

shows whether the MCB is currently IS ZUEE

locked with a passwordRead/Write - _

.y . Acguizition Start Time Access

indicates that the MCB is unlocked,; Unknown " Read/wite

Read Only means It Is IOCked' Firmware Revizion Serial Mumnber Acguigition b ode
| PTRU-O01 | 0005 | FH2,

This screen displays the TRUMP-PCI’s
serial number; all TRUMP-PCIs have a Close |

unique serial number which is read by  Figure 112. TRUMP-PCI: The About Tab.
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the software and stored in the spectrum file for verification of the spectrum. The PC to which th
TRUMP-PCI is attached is shown at the top of the dialog.

3.2.11.3. Presets
Figure 113 shows the Presets tab. The

presets can only be set on an MCB that  spc | about Fresets | MDA Preset |
IS not acquiring data. You can use any I
or all of the presets at one time. To [ RealTime -
disable a preset, enter a value of zero. If 200 |Live Time Presetin % |
you disable all of the presets, data S
acquisition will continue until manually [ ROIPesk wan
stopped.

I— ROl Integral

Suggest Reqion I

When more than one preset is enabled I Overflow
(set to a non-zero value), the first
condition met during the acquisition Close |

causes the MCB to stop. This can be  Figure 113. TRUMP-PCI: The 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 t
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 thdROI Peak preset in addition to theive Time preset, the low-level samples will be
counted to the desired fixed live time while the very active samples will be counted for the ROI
peak count. In this circumstance, R@I| 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

Enter theROI Peak count preset value in counts. With this preset condition, the MCB stops

counting when any ROI channel reaches this value unless there are no ROIs marked in the MC
in which case that MCB continues counting until the count is manually stopped.
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Enter theROI Integral preset value in counts. With this preset condition, the MCB stops countin
when the sum of all counts in all channels for this MCB marked with an ROI reaches this value,
unless no ROIs are marked in the MCB.

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

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

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

3.2.11.4. MDA Preset

The MDA preset (Fig. 114) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from the calibration. TYield (branching ratio) is read from the working
library using the nuclide and energy specified. H2A value is the one you have entered in the
dialog.Countsis the gross counts in the specified regionland timeis the live time. ThéVIDA
value is calculated in the MCB given the valaeb, c, Live time Eff, andYield The calculated
value is compared with tHdDA value on the dialog and when it is lower, acquisition is stopped.
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Coefficients A B, andC can be

entered as numbers. If the application, = apc | abeut | Presets MDA Preset |

such as GammaVision, supports MDA MDA Preset | Nuclide | Energy | Sddien |

calculations, you can click on the

Suggestbutton to enter (from an LN

internal table) the values for the MDA e

type selected. The MDA type should be MDA Preset Coefficients——

chosen before the preset is selected Corection o 4 [2.710000

here. Muclide: IED-E? I B: IIZI.EIEIEIEIEIEI ﬂl
Energy: I—_l A= C: IW

Select theNuclide andEnergy from the

droplists. TheNuclide list contains ﬂl

all the nuclides in the working library.  Figure 114. TRUMP-PCI: The MDA Preset Tab.
TheEnergy list shows all the gamma-
ray energies for the selected nuclide in the library.

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.
in MAESTRO, which does not support efficiency calibration),Mi2A field is labeled

Correction, the efficiency Eff) is set to 1.0 and the preset operates as before.Ciahiection
factoris the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.12. TRUMP and 926

3.2.12.1. ADC

This tab (Fig. 115) contains tiigate
andConversion Gaincontrols. In 40C | about | Pressts|

addition, the current real time and live Bt Corvercion Gan

time are monitored at the bottom of the [ r

dialog.

Gate

The Gate control allows you to select a Foal Tine Live Time

logic gating function. With this function 228 528

Off, no gating is performed (that is, all

detector signals are processed); with the ﬂl

function inCoincidence a gating input  Figyre 115. TRUMP and 926: The ADC Tab.
signalmust bepresent at the proper time

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

Conversion Gain

The Conversion Gainsets the maximum channel number in the spectrum. If set to 8192, the
energy scale will be divided inRi192 channels. The conversion gain is entered in powers of 2
(e.g., 8192, 4096, 2048, ...). The up/down arrow buttons stegthtbe valid settings.

3.2.12.2. About

This tab (Fig. 116) displays hardware
and firmware information about the apC [BBSUY Presets |

currently selected TRUMP or 926, as
well as the datédcquisition Start
Time andSampledescription.

LaB_224 MCE 7

Acquigition Start Time
3.2.12.3. Presets |07:44:36 Friday, July 21, 2000
Figure 117 shows the Presets tab. The _ y .
Firrware Revizion Sernal Mumnber Acguigition Mode
presets can only be setonan MCB that ' | gyp.g " Unknown T PHA
IS not acquiring data. You can use any
or all of the presets at one time. To Close |

disable a preset, enter a value of zero.
If you disable all of the presets, data
acquisition will continue until manually

Figure 116. TRUMP and 926: The About Tab.

stopped.
When more than one preset is enabled
(set to a non-zero value), the first ADC | about [P
condition met during the acquisition
causes the MCB to stop. This can be 5.00 Real Time
usef_ul when you are_qnalyzmg samples = Live Time
of widely varying activity and do not
know the general activity before | ROI Peak
counting. For example, tHhave Time
.. I ROl Integral
preset can be set so that sufficient e
counts can be obtained for proper [ Overiow
calculation of the activity in the sample
with the least activity. But if the sample _ Cose |
contains a large amount of this or Figure 117. TRUMP and 926: The Presets Tab.
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another nuclide, the dead time could be high, resulting in a long counting time for the sample. If
you set thdROI Peak preset in addition to theive Time preset, the low-level samples will be
counted to the desired fixed live time while the very active samples will be counted for the ROI
peak count. In this circumstance, R@I| 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

3.2.13. 918
3.2.13.1. ADC

Properties x|
The 918 does not have computer-
adjustable ADC controls. The current
instrument’s real time and live time are
monitored at the bottom of the ADC
tab (Fig. 118).

a0C I.-'l‘-.l:ucuut I F'resetsl

Feal Time Live Time
0.00 0.00

Cloze |

Figure 118. 918: The ADC Tab.
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3.2.13.2. About

This tab (Fig. 119) displays hardware  [IreT
and firmware information about the

ADC  About |F'reset$|
currently selected 918, as well as the ORSIMP4 MCE 2 518

dataAcquisition Start Time and
Sampledescription. In addition, the
Accessfield shows whether the MCB is SE 12

| This iz a testf.job function.

currently locked with a password,;

. : . : Acquizition Start Time Access
Read/Write indicates that the MCB IS [14:30:07 Sunday, August 09, 2020 | ReadMwirite
unlocked;Read Only means it is _ N . "

Firmmware Revizion Sernial Mumnber Acguigition b ode
locked. 0918074 [ Unknown | PHE

3.2.13.3. Presets

Cloze |

Figure 120 shows the Presets tab. The Figure 119. 918: The About Tab.
presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled [T
(set to a non-zero value), the first
condition met during the acquisition

ADC | About F'reset3|

causes the MCB to stop. This can | " Real Time
be useful when you are analyzing -
samples of widely varying activity | e Time
and do not know the general activity [ ROIPeak
before counting. For example, the

g p I ROl Integral

Live Time preset can be set so that
sufficient counts can be obtained for [~ Overflow

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

Cloze |

the sample contains a large amount of Figure 120. 918: The Presets Tab.
this or another nuclide, the dead time
could be high, resulting in a long

counting time for the sample. If you set R®I| Peak preset in addition to thelve Time preset,
the low-level samples will be counted to the desired fixed live time while the very active sample:
will be counted for the ROI peak count. In this circumstanceRbePeak 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

3.2.14. 916, 916A, ACE, and Spectrum ACE

3.2.14.1. ADC
This tab (Fig. 121) contains the
Conversion Gaincontrol. In addition, 4DC | about | Presets |

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

Converzion Gain

Conversion Gain

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

Real Tirme Live Time
2048, the energy scalalvbe divided 0.0 0T
into 2048 channels. The conversion gain
is entered in powers of 2 (e.g., 2048, Close |

1024, 512, ...). The up/down arrow  gigyre 121. 916, 916A, ACE, and Spectrum ACE: The
buttons step through the valid settings ADC Tab.

for each instrument type.
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3.2.14.2. About

This tab (Fig. 122) displays hardware
and firmware information about the DT About | Presats|
currently selected instrument, as well SINGLEY_LIZ MCE 1

as the datécquisition Start Time
andSampledescription. In addition,

the Accessfield shows whether the IT ample
MCB is currently locked with a e St T .

. . . CquUIzItion ar ime CCESE
passwordRead/ Write indicates that Unknown " ReadAdite
the MCB _IS unIocked;Read Only Firmware Revizion Serial Mumnber Acguigition b ode
means it is locked. | 0916002 " Unknown | PHA

3.2.14.3. Presets Claze |

Figure 122. 916, 916A, ACE, and Spectrum ACE: The
About Tab.

Figure 123 shows the Presets tab. The
presets can only be set on an MCB that
IS not acquiring data. You can use any
or all of the presets at one time. To disable a preset, enter a value of zero. If you disable all of 1
presets, data acquisition will continue until manualhpptd.

When more than one preset is enabled
(set to a non-zero value), the first

condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples

—

of widely varying activity and do not | Live Time
——
S

ADC | About F'reset3|

Real Tirme

know the general activity before ROl Peak
counting. For example, thave Time

preset can be set so that sufficient ROl Integral

counts can be obtained for proper I~ Overflow

calculation of the activity in the sample

with the least activity. But if the sample Close |
contains a large amount of this or Figure 123. 916, 916A, ACE, and Spectrum ACE: The

another nuclide, the dead time could be presets Tab.

high, resulting in a long counting time

for the sample. If you set thROI Peak preset in addition to thelve 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 circumstanceRtbePeak 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

3.2.15. 917

3.2.15.1. ADC

The 917 does not have computer-
adjustable ADC controls. The current CEBE™] About | Presets |

instrument’s real time and live time are
monitored at the bottom of the ADC
tab (Fig. 124).

Real Time Live Time
0.00 0.00

LCloze |

Figure 124. 917: The ADC Tab.
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3.2.15.2. About

This tab (Fig. 125) displays hardware
and firmware information about the ADC  EABGI ] Pressts |
currently selected 917, as well as the ORSIMP4 MCE 1 Input 4

dataAcquisition Start Time and
Sampledescription. In addition, the

Accessfield shows whether the MCB is IS il
currently locked with a password;

. . . . Acquizition Start Tinme Access
Read/Write indicates that the MCB is Unknown " ReadAwite
unIocked;Read Only means it IS Firmwware Bevision Senial Mumber Acguigition b ode
locked. [ 0917002 | Unknown | PHA

3.2.15.3. Presets Claze |

Figure 125. 917: The About Tab.

Figure 126 shows the Presets tab. The
presets can only be set on an MCB that
is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first 4DC | About {Fieseis )
condition met during the acquisition
causes the MCB to stop. This can be [ Real Time
useful when you are analyzing samples e
| Live T

of widely varying activity and do not o
know the general activity before | ROI Peak
counting. For example, thave Time

.. I ROl Integral
preset can be set so that sufficient e
counts can be obtained for proper [ Overiow
calculation of the activity in the sample
with the least activity. But if the sample _ e |
contains a large amount of this or Figure 126. 917: The Presets Tab.

another nuclide, the dead time could be

high, resulting in a long counting time for the sample. If you seRfkePeak preset in addition to
theLive 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 circumstariR®|the
Peakpreset 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

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

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

3.2.16. MicroNOMAD
3.2.16.1. Amplifier

Figure 127 shows the Amplifier tab,
which contains th&ain control. amplfier | ADC | Stabilizer | About | Presets |
. Fain: 10.84

NOTE The changes you make on this £ 00 25 01

tabtake place immediately A "

There is no cancel or undo — |

. ) Fi :I 108413
for this dialog -

Gain
Set the amplifief5ain with the hori-
zontal slider bar or the edit box, in the _ Clse |

range of 5.00 to 25.00. The resulting  Figyre 127. MicroNOMAD: The Amplifier Tab.
effective gain is shown at the top of the

Gain section.
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3.2.16.2. ADC

This tab (Fig. 128) contains tligate
andConversion Gaincontrols. In amplfier ADC | Stabilizer | About | Presets |

addition, the current real time and live _— Corvercion Gan F
time are monitored at the bottom of the [o r -
dialog.

Gate

The Gate control allows you to select a Foal Tine Live Time

logic gating function. With this function 10000.00 395975

Off, no gating is performed (that is, all

detector signals are processed); with the ﬂl

function inCoincidence a gating input  Figyre 128. MicroNOMAD: The ADC Tab.
signalmust bepresent at the proper time

for the conversion of the event; in

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

NOTE The Gate should be lefOff because the MicroNOMAD gate control input is normally
not accessible.

Conversion Gain

The Conversion Gainsets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided in048 channels. The conversion gain is entered in powers of 2
(e.g., 2048, 1024, 512, ...). The up/down arrow buttons steygthtbe valid settings for the
MicroNOMAD.

3.2.16.3. Stabilizer

The MicroNOMAD has a gain stabilizer. Gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 129) shows the current gainlgabsetting. The value in the

Adjustment section shows how much adjustment is currently appliedinitize button sets

the adjustment to 0. If the value approaches 90% or above, the amplifier gain should be adjust:
so the stabilizer can continue to function — when the adjustment value reaches 100%, the
stabilizer cannot make further corrections in that direction.Cédwer Chamel andWidth fields
show the peak currently used for stabilization.
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To enable the stabilizer, enter ienter
ChannelandWidth values manually or
click on theSuggest Regiorbutton.

Suggest Regiomeads the position of the
marker and inserts values into the fields.

If the marker is in an ROI, the limits of

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

channel and the width is 3 times the
FWHM at this energy. Now click on the
appropriateEnabled 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, tkkenter
Channel andWidth cannot be changed.

3.2.16.4. About

This tab (Fig. 130) displays hardware
and firmware information about the
currently selected MicroNOMAD, as

Properties [ |

.ﬁ.mplifierl aDC  Stabilizer |.-’-'-.I:u:|ut I F'resetsl

T iGain Stabilization Enabled——

Center Char: II:I
Width: |1

Suggest Region |

".ﬁ.diustment

Inihalize I -20%

LCloze |

Figure 129. MicroNOMAD: The Stabilizer Tab.

Properties [ |

amplfier | ADC | Stabilizer About | Presets |
CZT MicraMOMAD

well as the datédcquisition Start

Time andSampledescription. In
addition, theAccessfield shows
whether the MCB is currently locked
with a passwordRkead/Write indicates
that the MCB is unlocked®ead Only
means it is locked. |

Sample

Acguizition Start Time
[16:16:33 Friday, September 02, 2000 |

Aooess
Read wnite

Acguigition b ode
PHa

LCloze |

Serial Mumnber
Lnknown |

Firmware Revizion
uHOk-002 |

3.2.16.5. Presets

Figure 131 shows the Presets tab. The
presets can only be set on an MCB that
IS not acquiring data. You can use any
or all of the presets at one time. To disable a preset, enter a value of zero. If you disable all of 1
presets, data acquisition will continue until manualhpptd.

Figure 130. MicroNOMAD: The About Tab.

When more than one preset is enabled (set to a non-zero value), the first condition met during 1
acquisition causes the MCB to stop. This can be useful when you are analyzing samples of wic
varying activity and do not know the general activity before counting. For examplayéh&ime

preset can be set so that sufficient counts can be obtained for proper calculation of the activity
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the sample with the least activity. But if
the sample contains a large amount of  rpifier || ADE | Stabilizer || About Presets |

this or another nuclide, the dead time

could be high, resulting in a long Real Time

counting time for the sample. If you set [

the ROl Peak preset in addition to the

Live Time preset, the low-level | ROI Peak

samples will be counted to the desired S0l el

fixed live time while the very active | e

samples will be counted for the ROI | Ol

peak count. In this circumstance, the

ROI Peak preset can be viewed as a ﬂl
“safety valve.” Figure 131. MicroNOMAD: The Presets Tab.

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

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

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

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

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

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

Figure 132 shows the Amplifier tab. This [ - |
tab contains the fin&ain control. amplfier | ADC | Stabilizer | About | Presets |
. Gain: 10.84

NOTE The changes you make on this £ 00 25 01

tabtake place immediately A "

There is no cancel or undo S :

. . Fi :I 108413
for this dialog. i

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

LCloze |

3.2.17.2. ADC Figure 132. MicroACE: The Amplifier Tab.

This tab (Fig. 133) contains tlégate
andConversion Gaincontrols. In addition, the current real time and live time are monitored at th
bottom of the dialog.

Gate

The Gate control allows you to select a  [JriToirs x|
logic gating function. With this function Amplfier ADC | Stabifzer | About | Presets |

Off, no gating is performed (that is, all oo o

detector signals are processed); with the o =] SErsEn EEn

function inCoincidence a gating input

signalmust bepresent at the proper time

for the conversion of the event; in

Anticoincidence, the gating input signal

must not bgresent for the conversion n T La T

of the detector signal. The gating signal g 0T

must occur prior to and extend 500

nanoseconds beyond peak detect (peak ﬂl
maximum). Figure 133. MicroACE: The ADC Tab.

Conversion Gain

The Conversion Gainsets the maximum channel number in the spectrum. If set to 2048, the
energy scale will be divided in048 channels. The conversion gain is entered in powers of 2
(e.qg., 2048, 1024, 512). The up/down arrow buttons stepghrihe valid settings.
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3.2.17.3. Stabilizer

The MicroACE has a gain stabilizer; gain stabilization is discussed in detail in Section 3.4.

The Stabilizer tab (Fig. 134) shows the

current values for the stabilizer. The
value in theAdjustment section shows
how much adjustment is currently
applied. Thdnitialize button sets the
adjustment to 0. If the value approaches
90% or above, the amplifier gain should
be adjusted so the stabilizer can continu
to function — when the adjustment
value reaches 100%, the staler

cannot make further corrections in that
direction. TheCenter Chamel and

Width fields show the peak currently
used for stabilization.

.ﬁ.mplifierl aDC  Stabilizer |.-’-'-.I:u:|ut I F'resetsl

T iGain Stabilization Enabled——

Center Char: II:I
Width: |1

Suggest Region |

e

Adjustment

’7 Inihialize I +I%

LCloze |

Figure 134. MicroACE: The Stabilizer Tab.

To enable the stabilizer, enter Benter ChannelandWidth values manually or click on the
Suggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts values into
the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is not in an RC
the center channel is the marker channel and the width is 3 times the FWHM at this energy. N
click on the appropriatenabled checkbox to turn the stéiber 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 Chamel andWidth cannot be changed.

3.2.17.4. About

This tab (Fig. 135) displays hardware
and firmware information about the
currently selected MicroACE, as well
as the datécquisition Start Time
andSampledescription. In addition,
the Accessfield shows whether the
MCB is currently locked with a
passwordRead/Write indicates that
the MCB is unlockedRead Only
means it is locked.

Propetrties

dmplifier | ADC | Stabilzer About | Presets |

BAMBAM MCE 1
Sample
I
Acquizition Start Time Access
|k Ficnearn | ReadMwirite
Firmmware Revizion Sernial Mumnber Acguigition b ode

| uACE-DO2 | Unknown

[ PHA

Cloze |
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3.2.17.5. Presets

Figure 136 shows the Presets tab. The [ : X
presets can only be set on an MCB that Ampfier| ADC | Stebiizer | About Fresets
IS not acquiring data. You can use any
or all of the presets at one time. To | " Real Time
disable a preset, enter a value of zero. If -
you disable all of the presets, data | e Time
acquisition will continue until manually [ ROIPeak
stopped.
pp I ROl Integral
When more than one preset is enabled I™ Overflow
(set to a non-zero value), the first
condition met during the acquisition Close_ |

causes the MCB to stop. This can be Figure 136. MicroACE: The Presets Tab.

useful when you are analyzing samples

of widely varying activity and do not

know the general activity before counting. For examplelthe Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the lea:
activity. But if the sample contains a large amount of this or another nuclide, the dead time coul
be high, resulting in a long counting time for the sample. If you s&®@idPeak preset in

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

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

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

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

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

Enter theROI Integral preset value in counts. With this preset condition, the MCB stops countin
when the sum of all counts in all channels for this MCB marked with an ROI reaches this value,
unless no ROIs are marked in the MCB.
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Marking theOverflow checkbox terminates acquisition when data in any channel excéetls 2
(over 2x16) counts.

3.2.18. 920 and 920E
The Model 919E has more features than the 919, as explained beginning in Section 3.2.18.4.

3.2.18.1. ADC

This tab (Fig. 137) contains tli#gate, Conversion GainandDigital Offset controls. In addition,
the current real time and live time are monitored at the bottom of the dialog.

Gate
The Gate control allows you to select a
logic gating function. With this function ADC | bout | Presets|
Off, no gating is performed (that is, all B —_ :

. . C G I =
detector signals are processed); with the ' g o l :I
function inCoincidence a gating input Digial Difset [0 3

signalmust bepresent at the proper
time for the conversion of the event; in
Anticoincidence, the gating input signal
must not bgresent for the conversion

ki . ) Real Time Live Time
of the detector signal. The gating signal = g 0.0
must occur prior to and extend 500
nanoseconds beyond peak detect (peak Close |
maximum). Figure 137. 920 and 920E: The ADC Tab.

Conversion Gain and Digital Offset

The Digital Offset andConversion Gainare used to control the starting energy and energy range
of the spectrum collected. In many cases the low-energy portion of the spectrum contains

no data of interest and can be discarded. The 920 and 920E use digital offset in the

MCB to accomplish this. The conversion gain is the number of channels corresponding to a
full-scale input of 10 V. In the 920 and 920E, the amplifier gain is set at the factory so that a
10-MeV alpha particle corresponds to a 10-V output. All amplifier connections are internal

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

Table 1. Offset and Conversion Gain Settings.

Starting Ending Offset Conversion
Energy Energy Gain
(MeV) (MeV)
3.0 5.5 600 2048
3.0 8.0 300 1024
4.0 6.5 800 2048
4.0 9.0 400 1024
5.0 7.5 1000 2048
6.0 8.5 1200 2048
Spectrum size is 512 channels.
3.2.18.2. About
This tab (Fig. 138) displays hardware

and firmware information about the

ADC  About |F'resets|
currently selected 920 or 920E, as well Counting Lab 320 (MCE 1]
as the datécquisition Start Time and
Sampledescription. In addition, the ol

Accessfield shows whether the MCB is
currently locked with a password;
Read/Write indicates that the MCB is
unlocked;Read Only means it is
locked. |

Acguizition Start Time
18:17:25 Wednesday, April 17, 2013 |

Aooess
Read wnite

Serial Mumnber
Lnknown |

Firmware Revizion
0920-006 |

Acguigition b ode
PHa

LCloze |

3.2.18.3. Presets

Figure 139 shows the Presets tab. The
presets can only be set on an MCB that
IS not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent

Figure 138. 920 and 920E: The About Tab.

The total memory size and number of segments in the 920 and 920E can be changed. See the hardware mar
and the SET920 program for details. After any changes to these settings, you must run the MCB Configuratior
program to register the changes.

121



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

value of zero. If you disable all of the presets, data acquisition will continue until manually
stopped.

When more than one preset is enabled
(set to a non-zero value), the first ADC | About Presets |
condition met during the acquisition
causes the MCB to stop. This can be [ Real Time
useful when you are analyzing samples .
I Live T

of widely varying activity and do not o
know the general activity before [ ROIPesk
counting. For example, thave Time

.. I ROl Integral
preset can be set so that sufficient e
counts can be obtained for proper [ Overiow
calculation of the activity in the sample
with the least activity. But if the sample _ Close |
contains a large amount of this or Figure 139. 920 and 920E: The Presets Tab.

another nuclide, the dead time could be

high, resulting in a long counting time for the sample. If you seRfkePeak preset in addition to
theLive 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 circumstarikR®|the
Peakpreset can be viewed as a “safety valve.”

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

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

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

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

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

when the sum of all counts in all channels for this MCB marked with an ROI reaches this value,
unless no ROIs are marked in the MCB.
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Marking theOverflow checkbox terminates acquisition when data in any channel excéetls 2
(over 2x16) counts.

3.2.18.4. 920E: Uncertainty Preset

The 920E includes ddncertainty preset on the Presets tab (see Fig. 99, page 90, for an examp
of this preset’s data fields). Théncertainty preset stops acquisition when the statistical or
counting uncertainty of a user-selected net peak reaches the value you have entered. Enter the
Preset in % value as percent uncertainty at 1 sigma of the net peak area. The range is from 99
to 0.1% in 0.1% steps. You have complete control over the selected peak region. The region nr
be at least 7 channels wide with 3 channels of background on each side of the peak. As the
uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a high
count-rate sample may be better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.

3.2.18.5. 920E: MDA Preset

The MDA preset (Fig. 140) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

The coefficients, b, andc are determined by the MDA formula to be used. Efiédetector
efficiency) is determined from the calibration. TYield (branching ratio) is read from the working
library using the nuclide and energy specified. WH2A value is the one you have entered in the
dialog.Countsis the gross counts in the specified regionland timeis the live time. ThéIDA
value is calculated in the MCB given the valaeb, c, Live time Eff, andYield The calculated
value is compared with tHdDA value on the dialog and when it is lower, acquisition is stopped.
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Coefficients A B, andC can be entered as numbers. If the application, such as GammaVision,
supports MDA calculations, you can click on theggestoutton 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 theNuclide andEnergy from the

droplists. TheNuclide list contains ADC | About | Pressts MDA Preset |

all the nuclides in the working library. e o e | [ e

The Energy list shows all the gamma-

ray energies for the selected nuclide in | ez

the library. EEEN
MDA Preset Coetficients

If the application supports efficiency Corecton cé. # [2710000

calibration and the 920E is efficiency Nucide: [-057 ] 6 Joooo0o0—_ cuaae |

calibrated, théiDA is entered in the Energy.| Jkev || C:Jer.700000

units selected in the application. If the

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

MAESTRO, which does not support Figure 140. 920E: The MDA Preset Tab.

efficiency calibration), thé1DA field is

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

3.2.19. OCTETE PC and OCTETE Plus

The OCTETE Plus has more features than the OCTETE PC, as explained beginning in
Section 3.2.19.6.

3.2.19.1. ADC

This tab (Fig. 141) contains tki#gate, Conversion Gain andDigital Offset controls. In addition,
the current real time and live time are monitored at the bottom of the dialog.

Gate

The Gate control allows you to select a logic gating function. With this fund@i no gating is
performed (that is, all detector signals are processed); with the func@ammicidence a gating

input signalmust bepresent at the proper time for the conversion of the eveftiticoincidence,

the gating input signahust not bgresent for the conversion of the detector signal. The gating
signal must occur prior to and extend 500 nanoseconds beyond peak detect (peak maximum).
external oscilloscope is needed to check this timing.
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Conversion Gain and Digital Offset

TheDigital Offset andConversion
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
OCTETE PC uses 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 OCTETE PC, the
amplifier gain is set at the factory so Close |
that a 10-MeV alpha particle corre- g0 141, OCTETE PC and OCTETE Plus: The ADC
sponds to a 10-V output. All amplifier  Tap.

connections are internal to the sysfem.

Propetties x|

abc IHigh "v"u:ultagel About I Statusl F'resetsl

Conversion Gain

Digial Offset 200 -

ate
[ =l

Feal Time Live Time
|EEIZI4EEI?.2EI B04800.00

Table 2 shows the offset and gain settings, with the spectrum size set to 512 channels, for sorn
commonly used spectrum energy ranges. The energy range can be the same for all inputs, diffe
for all inputs, or any combination in between. Each input has its own energy calibration in the
system. These are only examples; any other combination can be used.

Table 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 8.5 1200 2048

®To change the total memory size or enable the second 8 inputs in the OCTETE Plus, see the hardware manu
and the SET920 program for details. After any changes to these settings, you must run the MCB Configuratior
program to register the changes.
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3.2.19.2. High Voltage

Figure 142 shows the High Voltage tab, [

which allows you to turn the MCB bias

on or off, and monitor the MCB voltage

(Actual) and leakag€&urrent. _on | eewd[ED vos
e

The OCTETE PC has a rear-panel Curent [ 45 nA

Vacuum/Bias Interlock switch that can

disabled the bias when chamber

pressure rises above the cutoff value. ‘ on ‘

When the cutoff value is exceeded and

the interlock shuts off the bias, the

dialog’sOn button remains in the on _ s |

(depressed) position. In this condition,  gigyre 142. OCTETE PC and OCTETE Plus: The High

bias will be automatically reapplied Voltage Tab.

when the vacuum improves sufficiently

or the interlock switch is set to off.

ApC HighYaolkage |.-'1‘-.|:u:|ut I Statusl F'resetsl

When the bias is on, the detector leakage current is shown@Quthent 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 th&ctual voltage, leakag€urrent, and chamber pressure information.

3.2.19.3. About

This tab (Fig. 143) displays hardware [T x|
and firmware information about the ADC | HighWokage About | Status | Preses |
currently selected OCTETE as well OCTE133 Input 1

as the datécquisition Start Time
andSampledescription. ThéAccess

field shows whether the MCB is ISamp'E

. back
currently locked with a password; SHRa

: : : : Acquizition Start Time Access
Read/Write indicates that the MCB IS [12:47:11 Tuesday, August 22, 2000 | ReadMwirite
unlocked;Read Only means it is _ » _ o
Firmmware Revizion Sernial Mumnber Acguigition b ode

locked. [ OCTE-003 | 133 | PHa,
This screen displays the OCTETE’s _ Cse |

serial number; all OCTETEs have a  Figyre 143. OCTETE PC and OCTETE Plus: The About
unique serial number which is read by Tab.

the software and stored in the spectrum
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file for verification of the spectrum. The OCTETE input currently being monitored is shown at th
top of the dialog.

3.2.19.4. Status

The Status tab (Fig. 144) monitors the
currently selected OCTETE chamber’s
pressure. Chamber pressure is displayed
in millitorr (mT). If the pressure is Vacuum (2mT
above the range of the vacuum gauge

(about 1000 mT), th€acuum is

displayed a®©VER.

Propetrties EI

A0C I High "v"u:ultagel About  Status I 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 ﬂl
by the valve on the front of the unit. The Figyre 144. OCTETE PC and OCTETE Plus: The Status
computer continuously monitors the Tab.

vacuum whenever this dialog is open.

3.2.19.5. Presets

Figure 145 shows the Presets tab. The [FXrIrs x|
presets ca_n_only be set on an MCB that | HighVokage | About | Status Presets
is not acquiring data. You can use any
or all of the presets at one time. To | " Real Time
disable a preset, enter a value of zero. -
If you disable all of the presets, data f#00.00 e Time
acquisition will continue until manually [ ROIPeak
stopped.
pp I ROl Integral
When more than one preset is enabled I™ Overflow
(set to a non-zero value), the first
condition met during the acquisition Close_ |

causes the MCB to stop. Th's can be Figure 145. OCTETE: The Presets Tab.

useful when you are analyzing samples

of widely varying activity and do not

know the general activity before counting. For examplel.the Time preset can be set so that
sufficient counts can be obtained for proper calculation of the activity in the sample with the lea:
activity. But if the sample contains a large amount of this or another nuclide, the dead time coul
be high, resulting in a long counting time for the sample. If you sé&@iePeak preset in
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addition to thdLive Time preset, the low-level samples will be counted to the desired fixed live
time while the very active samples will be counted for the ROI peak count. In this circumstance,
the ROl Peak preset can be viewed as a “safety valve.”

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

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

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

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

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

3.2.19.6. OCTETE Plus: Uncertainty Preset

The OCTETE Plus includes &incertainty preset on the Presets tab (see Fig. 99, page 90, for a
example of this preset’s data fields). Tiecertainty preset stops acquisition when the statistical
or counting uncertainty of a user-selected net peak reaches the value you have entered. Enter
Preset in % value as percent uncertainty at 1 sigma of the net peak area. The range is from 99
to 0.1% in 0.1% steps. You have complete control over the selected peak region. The region nr
be at least 7 channels wide with 3 channels of background on each side of the peak. As the
uncertainty is calculated approximately every 30 seconds, the uncertainty achieved for a high
count-rate sample may be better than the preset value.

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

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

The ROI can be cleared after the preset is entered without affecting the uncertainty calculation.
the marker is not positioned in an ROI, the start channel is 1.5 times the FWHM below the mar
channel and the width is 3 times the FWHM. The net peak area and statistical uncertainty are
calculated in the same manner as for the MAESHe@k Info command, which is discussed in
Section 3.7. Note that tl&uggest Regiorbutton is not displayed during data acquisition.
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Marking theOverflow checkbox terminates acquisition when data in any channel excéetls 2
(over 2x16) counts.

3.2.19.7. OCTETE Plus: MDA Preset

The MDA preset (Fig. 146) stops data collection when the minimum detectable activity for a
single user-specified MDA nuclide reaches the designated value. The MDA preset is implemen
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 follov

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

MDA =

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

Coefficients A B, andC can be
entered as numbers. If the application,

Properties x|

ADC | High "v"u:ultagel About I Statusl Presets MDA Presst |

such as GammaVision, supports MDA

calculations, you can click on the MDA Freset | Wuclide |Eneray | _ AddNew |

Suggestbutton to enter (from an [ Ui |

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. : [2.710000

here. MHuchde: I.-'l‘-.g-'I'IEIM TI B: IEI.EIEIEIEIEIEI Suggest |
Energy: |44E_EE| vI ket LC: |2'I_?EIEIEIEI1

Select théNuclide andEnergy from the
droplists. TheNuclide list contains _ s |
all the nuclides in the working library.  figure 146. OCTETE Plus: The MDA Preset Tab.
TheEnergy list shows all the gamma-

ray energies for the selected nuclide in

the library.

If the application supports efficiency calibration and the OCTETE Plus is efficiency calibrated, tt
MDA is entered in the units selected in the application. If the unit is not efficiency calibrated (e.
in MAESTRO, which does not support efficiency calibration),NH2A field is labeled

129



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

Correction, the efficiency Eff) is set to 1.0 and the preset operates as before.Tiaiection
factoris the actual MDA times the efficiency (known from other sources), the MDA preset will
function normally.

3.2.20. M*CA

3.2.20.1. Amplifier

Figure 147 shows the Amplifier tab. Properties X
This tab contains the Cont_r(?ls ﬁﬁln, Arplifier |.-'1‘-.D|: I High "»-"u:ultagel F'u:-werl About I F"resetsl
Baseline RestorePreamplifier Type,

. . . . — Gain: 4.00 — Shaping Time [ npLt Polarity
Input Polarity , andPileup Rejection
0.00 100 fshor || ®F co
NOTE The changes you make on this F—‘— - Baseline Restore
tabtake place immediately ne [ 05001 [y =1
There is no cancel or undo for Coarse: [x8 ]

this dialog

Pile-up Fejection [

G ai n Cloze |

Set th_e amplifier coarse gain _by Figure 147. MPCA: The Amplifier Tab.
selecting from th&€oarsedroplist, then

adjust the=ine gain with the horizontal

slider bar or the edit box, in the range of 0.00 to 1.00. The resulting effective gain is shown at tt
top of theGain section. The two controls used together cover the entire range of amplification
from 0.00 to 64.00.

Shaping Time

Use theShaping Timedroplist to select the amplifier pulse shaping-time constant. The available
values,Short andLong, cover the time constants needed for high-count-rate and high-resolution
systems.

Input Polarity

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

The Baseline Restoras used to return the baseline of the pulses to the true zero between
incoming pulses. This improves the resolution by removing low frequency noise such as dc shif
or mains power ac pickup. The baseline settings control the time constant of the circuit that rett
the baseline to zero. There are three fixed chose® (* Fast andSlow). The fast setting is used
for high count rates, the slow for low count ra#gto adjusts the time constant as appropriate for
the input count rate. The settingsuo, Fast, or Slow are saved in the ML A even when the

power is off.

Pileup Rejection

Pileup Rejection(PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned ofi
for special detectors.

3.2.20.2. ADC
This tab (Flg 148) contains ti&on- Properties x|
version Gdiln’ LOV\Ijer L|e|\:/)e| D.|S-O'|m|- amplifier A0C | High "»-"u:ultagel F'u:-werl About I F"resetsl
nator, andJpper Level Disaiminator - .
controls. In addition, the current real Conversion Gain [4035 —
time and live time are monitored at the Lawer Level Disc [100 —
bottom of the dialog. Upper Level Disc [4035 i’
Conversion Gain

) ) . Feal Time Live Time
The Conversion Gainsets the maxi- 2500 B

mum channel number in the spectrum. If
set to 4096, the energy scaldl e Close |
d_ivided_in';o 4096 chgnnels. The conver- Figure 148. MFCA: The ADC Tab.

sion gain is entered in powers of 2 (e.g.,

4096, 2048, 1024, ...). The up/down arrow

buttons step through the valid settings for thiCk.

Upper- and Lower-Level Discriminators
In the MPCA the lower- and upper-level discriminators are under computer control.

The Lower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting the
level above random noise increases useful througlgmatuse the MCB is not unproductively
occupied processing noise pulses.
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The Upper Level Disaiminator sets the level of the highest amplitude pulse that will be stored.
This level establishes an upper-level cutoff, by channel number, for ADC conversions.

3.2.20.3. High Voltage

Figure 149 shows the High Voltage Properties X
tab, which allows you to turn the high
voltage on or off, set and monitor the
voltage, and select tHolarity . _On | Tamet[ 0 v

0 Actual: ﬁ "olkz

.ﬁ.mplifierl &0C  HighYoltage | F'u:-werl About I F"resetsl

Enter the detector high voltage in the

Target field, click On, and monitor the

voltage in theActual field. Click the

Off button to turn off the high voltage. ‘ Off ‘ Polariy

The high voltage is overridden by the Hio @
detector bias remote shutdown signal
from the detector; high voltage cannot ﬂl
be enabled if the remote shutdown or  Figyre 149. MCA: The High Voltage Tab.

overload signals prevent it.

The Polarity selection determines the output polarity on the rear-panel connector.

3.2.20.4. Power

The Power tab is shown in Fig. 150.
This tab displays information about the | about | Presets |
M3CA’s current power source and the

Source

battery voltage. The pow&ources are
IE ternal I
Battery 1 or External. —

B attery Waltage [11.10

LCloze |

Figure 150. MPCA: The Power Tab.
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3.2.20.5. About

This tab (Fig. 151) displays hardware
and firmware information about the
currently selected RCA as well as

the dataAcquisition Start Time
andSampledescription. In addition,
the Accessfield shows whether the
MCB is currently locked with a
passwordRead/ Write indicates that
the MCB is unlockedRead Only
means it is locked.

3.2.20.6. Presets

Propetrties

.ﬁ.mplifierl abC I High Yoltage | Power  About |F"resets|
BETTY M3CA Mchb 18

Sample

Acquizition Start Time

Aooess

[14:02:59 Tuesday, August 29, 2000 |

Firmmware Revizion Sernial Mumnber

Fead M ite

Acguigition b ode

| M3Ca-028 [ 17634423 |

PHE,

Cloze |

Figure 152 shows the Presets tab. The Figure 151. MCA: The About Tab.

presets can only be set on an MCB that

is not acquiring data. You can use any or all of the presets at one time. To disable a preset, ent
value of zero. If you disable all of the presets, data acquisition will continue until manually

stopped.

When more than one preset is enabled

(set to a non-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can

be useful when you are analyzing
samples of widely varying activity and
do not know the general activity before
counting. For example, thave 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

amplfier | ADC | High Voltage | Power | about  Presets |

Real Tirme

I Live Time

I ROl Integral

LCloze |

Figure 152. MPCA: The Presets Tab.

high, resulting in a long counting time for the sample. If you seRfePeak preset in addition to
theLive 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 circumstarikR®|the
Peakpreset 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

The ROI Integral preset operates differently than in ORTEC MCBs. In tB&Mhis preset is
maintained separately for each distinct ROI. Up to 29 ROIs can be marked. When the integral
all counts in any single region reaches the preset value, acquisition is stopped. Note, however,
this “variable-integral-count” feature can only be activated by issuing the SEND_MESSAGE
command as part of.30B file. The M\CA hardware manual contains the necessary command
details. Entering aROlI Integral preset on thé&cquisition Presetsdialog sets the prestte

same for all regions

3.2.21. MiniMCA-166 Portable MCA
3.2.21.1. Amplifier

Figure 153 shows the Amplifier tab.
This tab contains the controls fGain, Pawer | About | Prosets
Shaping Time Pole Zerqg Input amplfier | mpifier2 | ADC | Stabiizer | HighVoltage
Polarity, andPileup Rejection ~ Gain: 1000.00 Shaping Time ~Pale Zero
ow 1o m—
NOTE The changes you make on this RERER RN ! e
. . — INPUE Folariy ——
tabtake place immediately Fine: [ 1.0000 P e
There is no cancel or undo for Eme: IWD_I We e
this dialog
) Pile-up Fejection [+
Gain
Set the amplifier coarse gain by _ Cose |

selecting from th€oarsedroplist, then  Figure 153. MiniMCA-166: The Amplifier Tab.

adjust the=ine gain with the horizontal

slider bar or the edit box, in the range of

0.5 to 1.50. The resulting effective gain is shown at the top @ #nmesection. The two controls
used together cover the entire range of amplification from 1.0 to 1000.0.
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Shaping Time
Use theShaping Timedroplist to select the amplifier pulse shaping-time constant. The available

values,Short andLong, cover the time constants needed for high count-rate and high-resolution
systems. See the hardware manual for the specific time constants used.

Input Polarity

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

Pole Zero

This field allows you to set theole Zeroto 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
guality and reproducibility. To see if the pole zero is correctly set, collect a spectrum and obser
the peak shape. When the high-energy side is Gaussian and the width is minimized, the pole z
is correct.

Without an oscilloscope connected to the amplifier output to display the pulse shape, the effect
the pole zero operation is not always easy to see. The most common effect of an incorrect pole
zero setting is tailing on the peak shape in the spectrum. Here, tailing refers to abnormally high
counts on either side of the peak. If the amplifier was close to the proper pole zero setting befo
the operation, the spectrum peak shape may not change enough to be seen.

Pileup Rejection

Pileup Rejection(PUR) is used to reject overlapping pulses, improving the peak shape. This
checkbox allows you to disable the PUR. This feature is normally enabled and is only turned ofi
for special detectors.
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3.2.21.2. Amplifier 2

The Amplifier 2 tab (Fig. 154) contains [y x|
the Signal RoutingandAnalog

Fower | About I Presets
Threshold controls. Ampliier  Ampifier2 | ADC | Stabiizer | HighVoltage
TheSi | Routi d list all Signal Routing Analog Threshold
e Signal Routingdroplist allows you .
. . . Direct [0 to +3v - ” -
to route the detector input signal directly [Diect 0to +3) =l < =

to the ADC as positiveirect [0 to
+3V]), negative Direct [0 to -3V]), or
Through Amplifier .

The Analog Threshold can be 2—-60%

of full scale. Pulses below the threshold

do not contribute to ADC dead time. _ Ose |
Figure 154. MiniMCA-166: The Amplifier 2 Tab.

3.2.21.3. ADC

This tab (Fig. 155)contains tlon-
version Gain Lower Level Disaimi-
nator, andJpper Level Disaiminator

Properties x|

controls. In addition, the current real Poner | s I Pesels

time Iive t|me and count rate are Arnplifier Amplifier 2 &0C | Stabilizer I High */cltage

monitored at the bottom of the dialog. Conversion Gain - || =
Lower Lesvel Dizc IEI :I

Conversion Gain Upper Level Disc IEIEH j

The Conversion Gainsets the maximum

channel number in the spectrum. If set to _ -

4096, the energy scalelvbe divided F‘;;'DTD'“*E e CortFoe f

into 4096 channels. The conversion gain ; '

is entered in powers of 2 (e.g., 4096, Close |

2048, 1024, ...). The up/down arrow

: : Figure 155. MiniMCA-166: The ADC Tab.
buttons step through the valid settings. ' o= ini e a

Upper- and Lower-Level Discriminators
In the MinNIMCA-166 the lower- and upper-level discriminators are under computer control.
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TheLower Level Disaiminator sets the level of the lowest amplitude pulse that will be stored.
This level establishes a lower-level cutoff, by channel number, for ADC conversions. Setting the
level above random noise increases useful througlgmatuse the MCB is not unproductively
occupied processing noise pulses.

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

3.2.21.4. Stabilizer

The Stabilizer tab (Fig. 156) allows Properties x|
you to control the MiniMCA-166 gain Bomer | Aot | S
stabilizer. Gain stabilization is discussed  mpifier | ampifier2 | 40C Stabiizet | High Voltags
in detail in Section 3.4.

T Gain Stabilization Enabled——

. . . C Charr:
The value in thédjustment section enter Chan: 25
shows how much adjustment is currently width: - [50
applied. Thdnitialize button sets the S |

adjustment to 0. If the value approaches Adjustment
90% or above, the amplifier gain should ’7Initialize| +0%
be adjusted so the stabilizer can continue
to function — when the adjustment value
reaches 100%, the siider cannot make ﬂl
further corrections in that direction. The Figure 156. MiniMCA-166: The Stabilizer Tab.

Center Chamel andWidth fields show

the peak currently used for stabilization.

To enable the stabilizer, enter fBenter ChannelandWidth values manually or click on the
Suggest Regiorbutton.Suggest Regiomeads the position of the marker and inserts values into
the fields. If the marker is in an ROI, the limits of the ROI are used. If the marker is not in an RC
the center channel is the marker channel and the width is 3 times the FWHM at this energy. N
click on the appropriatenabled checkbox to turn the stéiber 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 Chamel andWidth cannot be changed.

3.2.21.5. High Voltage

Figure 157 shows the High Voltage tab, which allows you to turn the high voltage on or off; set
and monitor the voltage, monitor the leak&erent, show thePolarity, and select the
Shutdown mode.
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Enter the detector high voltage in the
Target field, click On, and monitor the
voltage in theActual field. Click the

Off button to turn off the high voltage.

ThePolarity selection is an indicator.
To change polarity, see the hardware
manual.

3.2.21.6. Power
The Power tab (Fig. 158) displays the

MiniIMCA-166's current battery voltage.
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Propetrties
Power I About I
Amplfier | Amplfier2 | ADC | Stabilizer

Or | Targetl 0 “aolz

X

Fresets |
High Waltage

0 Actual: 0 altz "Shutdnwn—

TTL

Current: 0 nd

[

Polarity
‘ Off ‘ [E O

Cloze |

Figure 157. MiniMCA-166: The High Voltage Tab.

Propetrties

tmplfier | Amplfier2 | ADC | Stabiizer |
Pawer | About |

B attery Yoltage [7.99

High *oltage
Prezets

Cloze |

Figure 158. MiniMCA-166: The Power Tab.
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3.2.21.7. About

This tab (Fig. 159) displays hardware
and firmware information about the
currently selected MiniMCA-166, as
well as the datécquisition Start

Time andSampledescription. In
addition, theAccessfield shows
whether the MCB is currently

locked with a passwordRead/Write
indicates that the MCB is unlocked;
Read Only means it is locked.

3.2.21.8. Presets
Figure 160 shows the Presets tab. The

presets can only be set on an MCB that

IS not acquiring data. You can use any

Propetties . x|
Arnplifisr Amplfier 2 | ADC | Stablizer | HighValtage
Power &bt Presets
BAMBAM MCE 17

Sample

Acquizition Start Time
[19:18:18 Thursday, March 23, 2000 |

Aooess
Fead M ite

Sernial Mumnber
248 |

Firmware Revizion
| mMMCA-302 |

Acguigition b ode
PHa

Cloze |

Figure 159. MiniMCA-166: The About Tab.

or all of the presets at one time. To disable a preset, enter a value of zero. If you disable all of 1
presets, data acquisition will continue until manualbhpptd.

When more than one preset is enabled
(set to a non-zero value), the first
condition met during the acquisition
causes the MCB to stop. This can be
useful when you are analyzing samples
of widely varying activity and do not
know the general activity before
counting. For example, thave 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

X

High *oltage |
Prezets

Propetrties

Amplfier | Amplfier2 | ADC Stahilizer |

Power I About

I Real Time
|1 00.00 Live Time

I ROl Integral

Cloze |

another nuclide, the dead time could be Figure 160. MiniMCA-166: The Presets Tab.

high, resulting in a long counting time

for the sample. If you set tiROI Integral preset in addition to theive Time preset, the low-
level samples will be counted to the desired fixed live time while the very active samples will be
counted for the ROI total count. In this circumstanceR¢ Integral 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. The:
values do not change as new values are entered on the Presets tab; the changes take place o
when youClosethe Properties dialog.

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

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

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

3.3. Using the InSight Virtual Oscilloscope

To assist in setting up ORTEC digital MCBs, advanced users can return to the Amplifier 2 tab
underAcquire/MCB Properties..., go to thenSight section, and click on tHetart button to

adjust the shaping parameters interactively with a “live” waveform showing the actual pulse sha
or just to verify that the settings are correct. The InSight display (Fig. 161) shows the actual
sampled waveform in the digital processing units on a reference graticule. The Properties dialo
remains active and can be used to change settings as you view the pulses. Because none of tt
traditional analog signals are available in digital spectrometers such as the DSPEC jr, digiDAR’
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 is displayed in units of time.

To exit the InSight mode and return to the PHA display, ptEss>or go to thenSight section
on the Amplifier 2 tab and click dBtop. The PHA mode is set to STOP when you enter the
InSight mode.

3.3.1. The Status Sidebar in the InSight Mode

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

In the Auto trigger mode, the display is updated every time a new pulse exceeds the trigger leve

To keep a single pulse displayed, sefiogle Click onResetto refresh the display to see the
next pulse. There will usually be one or two pulses in the “pipeline” that will be displayed before
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«-* InSight -- digiDART =/n 241 [ Calibration source 1714 )
File  Acquire Calculate Services BOl Display

=
1=

] ] o] T voo| & | 00 @] 20| 0|42 | 2 dioiDART s/ 281 =]

bl ark

IF'eak VI

Trigaer
ILLD "I

[~ Single Hesetl
Delay:l 7960 :’

— Baseline Restarer—

At (¥ IEE Bs.

Fast & Slow

o ;o 4

Pole Zero

Other Cantrols... |

= ORTEC
11:00: 45 Abd
“Wed  10-Jan-01

Marker, 500 = 50.00 ps.

[Mcb Model No. DDAR-002 .
Figure 161. digiDART InSight Mode.

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

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

3.3.2. The InSight Display

Just as for the PHA mode display, the vertical scale can be adjusted with the vertical adjustmel
The display can be set to Log mode, but the peak shapes do not have a familiar shape in this
display. The Auto mode will adjust the vertical scaledfach pulse. The pulse is shown before the
amplifier gain has been applied, so the relation between channel number and pulse height is nc
fixed.
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The horizontal scale extends from 16 to 256 channels. The display is expanded around the ma
position which means that in some cases the peak will disappear from the display when it is
expanded.

The display can be switched from the MCB to another detector or the buffer. In this case the ot
detector will be shown in the mode selected for it. The buffer will always be shown in PHA mod
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 includeMark to indicate one of the other signals shown in |<rone: =l
Fig. 162. The Mark is a solid-color region displayed similarly to that of an =
ROI in the spectrum. This Mark can be used to set the timing for the gate E'LZ%'BLHD?S'T
pulse. It can also be used to set the shaping times and flattop parameters 6 gginsh

the best performance. EEEE'—D'SC

Gate

For example, suppose you want to get the best resolution at the highest  [Feak
throughput possible. By viewing the pulses and the pileup reject marker, yogi9ure 162.

. , . : - : .~ Mark Displa
can increase or decrease the rise time to obtain a minimum of pileup rejectSelectionIO Y
pulses.

Mark Types — For theMark, choose either “points” or “filled” (to the zero line) display. This is
controlled by the selection in ti#splay/Preferencesmenu item. That choice does not affect the
PHA mode choice. The colors are the same as for the PHA mode.

® None No channels are marked in the display.

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

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

® BaselLineR This shows when the baseline restorer is actively restoring the baseline.
® PosBLDisc  This shows when the positive baseline discriminator has been triggered. The

signal is used internally in the live-time correction, baseline restoration, and
pile-up rejection circuits.
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® Busy When the DSPEC Plus busy signal is act®esy shows in théMark box. It
represents the dead time.

e Gate This shows when the gate signal is present on the gate input connector. If th
Gate mode on the ADC tab (see Fig. 50) is seDf6, then all regions are
marked. If the mode is set @oincidence then the marked region must
overlap the pulse peak (that is, must start before the beginning of the flattop
and stop after the end of the flattop) for the pulse to be counted. If the mode
set toAnticoincidence, then the marked region will show the pulses that are
accepted. That is, the rejected peakknot be marked. Simply put, in all
modes the accepted peaks are marked.

® Peak This is the peak detect pulse. It indicates when the peak detect circuit has
detected a valid pulse. The Mark occurs about 1.5 ps after the pulse
maximum on the display.

3.3.3. Shaping Parameter Controls

On the lower right of the InSight sidebar are the shaping parameter controls. The controls are s
into two groups, and thather controls... button switches between them.

One group includeRise Time Flattop, Tilt, and theDptimize button. TheRise Timevalue is
for both the rise and fall times; thus, changing the rise time has the effect of spreading or
narrowing the quasi-trapezoid symmetrically.

The Flattop controls adjust the top of the quasi-trapezoid. Whdth adjusts the extent of the
flattop (for the adjustment range, see the Amplifier 2 tab for this MCB).Tihedjustment

varies the slope of this section slightly. TR can be positive or negative. Choosing a positive
value results in a flattop that slopes downward; choosing a negative value gives an upward sloj
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 partic
throughput/resolution tradeoffs. TRiptimize 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 th
system amplifier. The gain stabilizer controls the amplification factor of a separate amplifier so
that the peak will be maintained in its original position. The input pulse-height-to-channel-numbe
relationship is:
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Channel number= Intercept+ Gain * pulse height (1)
where:
Intercept = The channel number of the zero-height input pulse
Gain = The relation between pulse height and channel number (slope of the curve)

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

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

The coarse and fine gains should be set to the desired values, both stabilizers initialized, and tl
pole zero triggered before setting either stabilization peak. For example, on the 92X this is don
the Amplifier tab; on the Model 919 it is done externally.

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

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

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

Zero stabilization enables you to control the zero-level (or offset) stabilizer on MCBs so equipp
The zero-level stabilizer uses a peak in the spectrum to monitor the changes in the zero level o
system amplifier. The zero stabilizer controls the offset bias level so the peak will be maintainec
its original position. The input pulse-height-to-channel-number relationship i€as in

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

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

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

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

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

3.6. ZDT Mode

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

Unfortunately, extending the counting time to make up for losses due to system-busy results in
incorrect resulif the gamma-ray flux is changing as a function of tithan isotope with a very
short half-life is placed in front of the detector, the spectrometer may start out with a very high
dead time, but the isotope wikday during the count and therél Wwwe no dead time. If the
spectrometer extends the counting time to make up for the lost counts, it will no longer be coun
the same source as when the losses occurred. As a result, the number of counts in the peak w
be correct.

When the MCB operates in ZDTode, it adjusts for the dead-time losses by taking very short
acquisitions and applying a correctiorr@al time— that is, as the data are coming in — to the
number of counts in the spectrum. This technique allows the gamma-ray flux to change while th
acquisition is in progress, yet the total counts recorded in each of the peaks are correct. The
resulting spectrum has no dead time at all — in ZDT modejdtaeare corrected, not the
acquisition time. Thus, the net counts in a peak are divided by the real time to determine the co
rate.

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

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

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

When ZDT counting is enabled (in modeZT Mode field set toNORM_CORR on the ADC
tab), the two spectra stored are the LTC spectrum (live time and real time with dead-time losse

Patent number 6,327,549.

146



3. MCB PROPERTIES DIALOGS

and the spectrum corrected for the dead-time losses (real time only). Unfortunately, in the analy
of the ZDT spectrum, the uncertainty of the measurement cannot be determined using either
spectrum.

In the second ZDT mod@DT Mode field set toCORR_ERR on the ADC tab), the estimation

of the statistical uncertainty is stored in place of the LTC spectrum, and is referred terasrthe
spectrum(ERR). In this mode, the corrected spectrum is used to measure the counts in a peak
the error spectrum is used to determine the uncertainty of the measurement made in the correc
spectrum. Table 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 counts in
channels 1000 to 1100 in the error spectrum. Or, shown another way, the counts ini @dzannel
be expressed as(i) V(i)  with a 1-sigma confidence limit, wiésehe corrected spectral
data andV is the variance (error) spectral data.

Table 3. DSPEC Plus ZDT Modes.

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

3.7. The MAESTRO Peak Info Calculation

A number of ORTEC MCBs support an uncertainty preset, which requires that you select a pec
This peak can be defined by (1) entering the start channel and peak width for the peak of intere
or (2) marking the peak of interest as an ROI, position the marker in the ROI, and click on the
Suggest Regiorbutton. If the marker is not positioned in an ROI, the start channel is 1.5 times tt
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 MABZE&kOnfo

command, as described below.

The background on the low channel side of the peak is the average of the first three channels c
the ROI (see Fig. 163).
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1 h

Figure 163. 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 th
ROI. The channel number for this background point is also the middle channel of the three poin
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:

- d h-1+1
B[ZCi+ZCi) (2)
i i-h-2 6
where:
B = the background area
I = the ROI low limit
h = the ROI high limit
C = the contents of channel
6 = the number of data channels used (three on each end)

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

A, = X C 3)

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

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

h-3
Ay = 2 G (4)
i=1+3
where:
A, = the adjusted gross counts in the ROI
I = the ROI low limit
h = the ROI high limit
C = the contents of channel

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

B(h-1-5)

A - _
v P T ®)

The uncertainty in the net area is the square root of the sum of the squares of the uncertainty ir

adjusted gross area and the weighted error of the adjusted background. The background

uncertainty is weighted by the ratio of the adjusted peak width to the number of channels used
calculate the adjusted background. Therefore, net peak-area uncertainty is given by:

h-1-5)( h-1-5
o

where:
A, = the adjusted gross area
A, = thenetarea
B = the background area
I = the ROI low limit
h = the ROI high limit
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3.8. Setting the Rise Time in Digital MCBs

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

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

Up to some value of rise 12

time, one can expect 10l i

improved resolution with 2

increasing rise time; there =8 o T

will, however, be a tradeoff _g-§ 6 |- .

in maximum throughput to 23

memory. Figure 16dlustrates £ 4[° i

an example of this tradeoff. ©  2|- -

ORTEC digital spectrometers ol

operate well above the peak 1 5 9 15 20 30 50 75 95 105 120 130 140

of the throughput curve. Count Rate (kcps)

Operating there allows these

instruments to handle an Figure 164. An Example of the Tradeoff Between Throughput and
Count Rate.

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

Table 1 is a guide to choosing a count rate that will ensure that the most efficient operation of y
digital spectrometer over the range of anticipated input count rates for your application — that i:
at or below the throughput peak — while achieving the best resolution obtainable from the
detector consistent with that requirement. Enter the rise time that best matches your dynamic re
of count rate (note that the available rise-time settings will vary by instrument; this chart is a
general guide only).
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Table 4. Rise Time Selection Guide.

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

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

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

A.1l. Operating CONNECTIONS Software on a Network

MAESTRO and othe€ONNECTIONS software operates the same for local MCBs (those connecte
directly to the PC running MAESTRO), for remote MCBs connected by Ethernet (those connec
to PCs other than the one running MAESTRO), and for MCBs connected using the PC parallel

port, as illustrated in Fid.65.

MAESTRO®-32
MCBSERVE
WORKSTATION MCB

A ETHERNET

Y M | Y Y v
WORKSTATION WORKSTATION DSPEC®
MAESTRO®-32 MCBSERVE

MCB MCB
MCB MCB

Figure 165. Example Network Setup.

Each timeCONNECTIONS software is installed on a PC in the network, and the network is
connected and operational, the MCB Configuration program will find all the MCBs attached to
PCs on which the MCB Server program is running. It will then build a Master Instrument List,
update the local PC’s MCB pick list so that is identical to the Master Instrument List, and,
optionally, broadcast the new Master Instrument List to all PCs that are connected to the netwc

and currently running MCB Server.

153



ORTEC MCB Connections-32 Hardware Property Dialogs Manual

At this point, yourCONNECTIONS 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 memc
card. Therefore, the ORTEC dual-port memory card cannot be used in PCs that use port 292 c
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, includ
the installation program, are executed. Another symptom is system failure each time an MCB
program is executed.

To use this type of PC with@ONNECTIONS instrument, the PRN port interface, serial, add-in,
PCI, or network units must be used. This is selected dGangECTIONS application installation.
To check the settings, look in the fMeCBLOC32.INI .

For PRN instruments:
\WINDOWS\MCBLOC32.INI

[CONFIG]
PRINTERMCBS=1
DPMMCBS=0
COMMCBS=0
PCIMCBS=0

For serial instruments:
\WINDOWS\MCBLOC32.INI

[CONFIG]

PRINTERMCBS=1

DPMMCBS=0

COMMCBS=0

PCIMCBS=0

ComLib=C:\Program Files\Common FilesS\ORTEC Shared\UMCBI\McbM3CA.DII
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For network-only MCBs:
\WINDOWS\MCBLOC32.INI

[CONFIG]
PRINTERMCBS=0
DPMMCBS=0
COMMCBS=0
PCIMCBS=0

NOTE A 0 (zero) means do not use, and a 1 means use.
NOTE Windows NT users should substit(W&NNT\ for \WINDOWS\
Any combination of the connection methods can be used.

NOTE Do not changeother values imMCBLOC32.INI .

A.3. MCBLOCSZ2.INI

TheMCBLOC32.INI file controls which types of local interfaces to be used for communication
with the MCBs listed in the file. Only the local MCBs are affected by these settings. The
installation process sets these according to the choices you make in the install wizard. MCBs w
built-in Ethernet adapters, such as the DSPEC and ORSIM llI, are always used if there is a
network interface and Windows 95/98 or Windows NT.

The list of interfaces is contained in @ONFIG] section oMCBLOC32.INI . Interfaces can be
manually enabled or disabled by modifymg@BLOC32.INI in an ASCII text editing program such
as Windows NotepadJake sure that no programs that USeNNECTIONYUMCBI functions,
including MCBSER32, are running when you change thisTiile.changes will be implemented
the next time you start GONNECTIONS program.

MCBLOC32.INI also includes information on the local MCBs. | (conFIgG]
This information must not be changed. Part of a file is showr] PRINTERMCBS=0
in Fig. 166. ThdCONFIG] section can be anywhere in the | PPMMCBS=1

_ _ ' _ COMMCBS=0
file. If there is NnQCONFIG] section, create one by entering PCIMCBS=0

[CONFIG] as shown. The local interface parameters shown h[Ml S01]
Fig. 166must be in th@CONFIG] section (Description of MCB
hardware)

PRINTERMCBS= <0|1>
If PRINTERMCBSs set to 0, the printer port will not be
used for communication with the MCBs. If no printer port

Figure 166. MCBLOCS32.INI.
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MCBs are used, it should be set to 0 to avoid sending unwanted characters to the printer w
MAESTRO is started. It must be set to 1 to use the MicroNOMAD or DART.

The default is 0, to include printer port interfaces.

DPMMCBS= <0|1>
If DPMMCB$ set to 0, the dual port memory interfagk mot be used for communication with
the MCBs. If dual port memory interface MCBs are used, it must be set to 1 for MAESTRO

communicate with them.

The default is 1, to include dual port memory interfaces.

COMMCBS= <0|1>
If COMMCB® set to 0, the serial port will not be used for communication with the MCBs. If
serial-port MCBs such as the*®A or MiniMCA-166 are used, it must be set to 1 for
MAESTRO to communicate with them. In addition, the location and name of the serial port
driver is included in the file. TheOMLIB=[driver path] statement defines which serial port
driver is used. This is specified during installation.

The default is 0, to exclude serial-port interfaces.
PCIMCBS= <0|1>
If PCIMCBSIs set to 0, the PCI interfacelwnot be used for communication with the MCBSs. If

PCl-interface MCBs are used, this parameter must be set to 1 for MAESTRO to communice
with them.

The default is 1, to include PCI interfaces.
If all are set to 0, only network MCBs will be used.

It may be necessary to remove and reinstall MAESTRO if these values are changed because c
the drivers requested during installation are loaded.
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