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ADDITIONAL WARRANTY STATEMENT

Please note that the computer that controls the trans-SPEC is intended
exclusively for the tasks detailed in this user’'s manual. Using this
computer for any other purpose could void your warranty.

In addition, the trans-SPEC contains no user-serviceable parts. Except
for the battery hatch on theleft side panel, which can be opened when the
battery requires replacement, breaking the seal on the case voids your
warranty. Thetrans-SPEC should be opened only by ORTEC-authorized
service personnel.

If you haveany questionsabout the use or mai ntenance of thisinstrument,
please contact your ORTEC representative or our Global Service Center
first.
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Safety Instructions and Symbols

This manual contains up to three levels of safety instructions that must be observed in order to avoid
personal injury and/or damage to equipment or other property. These are:

DANGER Indicates a hazard that could result in death or serious bodily harm if the safety instruction
IS not observed.

WARNING Indicates a hazard that could result in bodily harm if the safety instruction is not observed.

CAUTION Indicates a hazard that could result in property damage if the safety instruction is not
observed.

In addition, the following symbols may appear on the product:
A DANGER — Hazardous voltage
/I ATTENTION - Consult the manual in all cases where this symbol is
marked in order to determine the nature of the potential hazards and any

actions that must be taken to avoid them

@ Protective earth (ground) terminal

Please read all safety instructions carefully and make sure you understand them fully before attempting to
use this product.

Cleaning Instructions

To clean the instrument exterior:

® Disconnect the instrument from the power source.

® Remove loose dust on the outside of the instrument with alint-free cloth.

® Removeremaining dirt with alint-free cloth dampened in a general-purpose detergent and water
solution. Do not use abrasive cleaners.

CAUTION  To prevent moisture inside of the instrument during external cleaning, use only
enough liquid to dampen the cloth or applicator.

e Allow the instrument to dry completely before reconnecting it to the power source.

Xi
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1. INTRODUCTION

The ORTEC® trans-SPEC®-DX-100 and trans-SPEC®-N* are an industry first: for the first time,
an HPGe gamma-ray spectrometer with everything you need in a single easy-to-handle package.
No liquid nitrogen, no long cables; just one component, ready to go.

The trans-SPEC is full-featured:

Rugged, battery-powered, portable HPGe gamma spectrometer requires no liquid nitro-
gen. Cooled by miniature, high-reliability mechanical cooler that runs from internal
battery, supplemental external battery, line power, or automobile power outlet, all with
automatic switchover.

HPGe gamma spectrometer has 16k resolution digital el ectronics with ORTEC Low
Freguency Rejector? (LFR) digital noise filter to minimize microphonic noise.

Digital stability: consistent answers for long counts, changing temperatures and count
rates.

DX-100 model has P-type detector, nominal 65 mm diameter x 50 mm length, >40%
relative efficiency.®

N model has N-type detector that resists neutron damage, nominal 67 mm diameter x
69 mm length, >50% rel ative efficiency,® 40 keV to 11 MeV energy range for higher-
energy prompt gammas from neutron interactions.

Large crystal increases sensitivity and reduces time-to-MDA.

Detector element encapsulated in high-reliability, low-l1oss, all-metal sealed cryostat.
Designed for continuous availability and operation.

Operates in standalone mode or attached to a computer.

Color LCD touchscreen provides all software controls and live display of acquiring data.
Energy calibration using the touchscreen.

Real-time nuclide ID and activity calculation for nine regions of interest (ROIS).

Uses high-capacity SecureDigital memory cards for unlimited spectrum storage capacity.
High-speed USB communications, connects directly to your computer (MAESTRO®
MCA Emulator Software included).

The trans-SPEC is asister product of our Detective-EX/DX® family of portable nuclide identi-
fiers, which were devel oped to meet the specific needs of homeland security. The trans-SPEC
brings the |latest devel opments in technology to a more general range of portable gamma-ray
applications, including:

"Hereinafter, the term trans-SPEC refers to all models, exceptions noted.

*Patent pending.

SANSI/IEEE Std. 325-1996.
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Nuclear materials hold-up

Nuclear safeguards inspection

In-situ waste assay measurements

Emergency response

Reactor maintenance, e.g., corrosion product monitoring

Medical physics

A host of other applications previously impossible with LN,-cooled HPGe detectors

Full hardware specifications are provided in Chapter 8.

1.1. HPGe Detector

The trans-SPEC-DX-100 detector is a P-type (“ORTEC GEM”) crystal, nominally 65 mm x

50 mm. The trans-SPEC-N detector is an N-type crystal, nominally 67 mm x 69 mm. The instru-
ment is cooled by a small, high-reliability Stirling cooler that draws less than 25 W when opera-
ting — no liquid nitrogen is required. A potential problem of mechanical coolersis vibration,
which causes microphonic noise on the detector output signal and degrades the peak resolution.
However, careful mechanical design and an active digital noise reduction filter — the ORTEC
Low Frequency Rejector (LFR) filter — implemented in the trans-SPEC’ s digital spectrometer,
yields excellent performance.

1.2. Features

The trans-SPEC has a color touchscreen and an audible signal with adjustable volume. In stand-
alone (portable) mode, the unit can be controlled entirely from the touchscreen. Y ou can access
the instrument’ s full capabilities without attaching it to a computer.

The trans-SPEC’ s spectrum display is patterned after our MAESTRO software, in use on thou-
sands of systems worldwide. The 240 x 160 pixel LCD display makes it easy to set up and moni-
tor data acquisition and instrument settings status. The spectrum display allows you to select
logarithmic or linear vertical scaling, mark ROIs, move from one ROI to ROI, zoom in/ out, and
check ROI peak information.

The MAESTRO software included with the trans-SPEC provides a convenient graphical user
interface for all the controls needed to adjust the trans-SPEC acquisition parameters from a com-
puter, if preferred. Data acquisition, calibration, and ROI settings selected in MAESTRO are
retained when the trans-SPEC is returned to standalone mode, and are easily changed in the
field.

MAESTRO isamember of the CONNECTIONS family of ORTEC products, all of which provide
full networking with other ORTEC spectrometers and supporting computers. MAESTRO

2
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includes features for identifying peaks: editing libraries; and creating, printing and saving ROIs,
performing energy calibrations, automating tasks using simple “job streams,” and more. For
more information on these operations, see Chapter 9.

Spectral data can be saved and later reanalyzed in more detail using a more sophisticated com-
puter-based analysis package such as GammaVision®, ISOTOPIC, or FRAM.

To operate the trans-SPEC with your own software, we recommend using the CONNECTIONS
Programmer’s Toolkit with Microsoft® ActiveX® Controls (A11-BW). The instrument’s firm-
ware commands are given in Chapter 10.

1.2.1. GPS and Wireless Capabilities

The trans-SPEC can be purchased with built-in global positioning (GPS) hardware. The GPS
coordinates are captured at the start of each acquisition and saved in the spectrum fileif you
select the ORTEC Integer .SPC file format during setup.

In addition, the trans-SPEC can be equipped with |EEE 802.11 wireless connectivity. Third-
party software can be used to implement wireless communications (see our technical note,
P/N 932735).

1.2.2. Security

The trans-SPEC allows you to assign a user password that prevents unauthorized use of the
instrument, and an administrator password that gives access to the unit but blocks access to
advanced settings; see Section 4.1.7.1. In addition, the L ock Display command (Section 4.1.7.3)
allows you to hide the spectrum display. A unit in this mode cannot communicate with a
computer.

1.3. trans-SPEC Power Sources

The trans-SPEC can draw power from avariety of sources, and is designed for continuous opera-
tion. The miniature Stirling cooler has avery long operational life measured in years. Cooldown
from ambient temperature takes approximately 12 hours. Once cold, the trans-SPEC requires
only afew tens of watts to sustain it.

The unit comes with a docking station or the more compact PAC-Il power adapter/charger (col-
lectively referred to as charger bases). Both types of charger base contain the charger for the
internal battery. The docking station’s fans both cool the charger unit and dissipate heat from the
trans-SPEC when the unit is docked.
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The trans-SPEC can operate for about 3 hours on the internal lithium-ion battery. The auto-
mobile accessory adapters (included) allow you to use 12-V power from an automobile battery.
In addition, ORTEC offers optional battery belts to extend the remote operation time.

1.4. Spectrum Collection, Storage, Transfer, and Viewing

The live (currently displayed) spectrum and all the associated information are held in the spec-
trometer’s memory. This information can then be saved, in ORTEC’s Integer .SPC or Integer
.CHN spectrum file format, in the computer’s My Documents folder or on user-supplied, remov-
able SecureDigital (SD) memory cards. The stored spectra are retained when power is turned off
and when the battery is removed. However, the live spectrum is lost (see the note in the follow-
Ing section).

1.4.1. Live-Spectrum Memory

The live spectrum (i.e., the spectrum currently displayed on the Home screen) and its associated
information, including presets, ROIs, calibration, and detector state-of-health (SOH) status, are
held in the spectrometer’s memory. This information can be saved on the computer or memory
card in ORTEC'sInteger .SPC or Integer .CHN spectrum file format.

NOTE Thelivespectrumisretained whenyou exit the Micro-trans-SPEC software application
and restart it, and when you display a stored spectrum.

The live spectrum islost (erased) when you tap the CLEAR (clear spectrum) button,
reboot the computer, or put the computer in energy-saving mode.

1.4.2. Stored Spectra

In standalone mode, after you acquire a spectrum, simply tap the Save button to copy the
spectrum and all the information associated with this acquisition, including the presets, ROIs,
calibration, and SOH bits from the live memory to the computer’s My Documents folder or
removable memory card, in either the.SPC or .CHN format. The file can then be downloaded to a
computer for further manipulation, archival, and so forth.

These .SPC files contains parameters in addition to the contents specified in the ORTEC Soft-
ware File Structure Manual for DOS and Windows Systems (P/N 753800; hereinafter called the
File Structure Manual):

® GPS coordinates
® Thetype of trans-SPEC used (e.g., Micro-trans-SPEC or trans-SPEC)
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Stored spectra are retained until you del ete them, even when the trans-SPEC is powered off and
has been disconnected from all external and battery power.

Available storage capacity depends on the computer controlling the trans-SPEC and on the capa-
city of the memory card. Y ou can collect and store spectrawith any combination of conversion
gain settings.

If you try to store a spectrum when the selected storage location is full, the trans-SPEC displays
an Error saving spectrum file message.

Theinstrument’s Spectra menu (Section 4.1.8) allows you to display and/or delete the stored
spectra.

1.4.2.1. Spectrum Filenaming Conventions

The base filename is formatted as:
YYYY_ MM DD hh _mm_sss

where YYYY_MM_DD is year/month/day, and hh_mm_sss isthe acquisition start time, with
seconds in decimal thousandths, according to the computer’s current time and time zone settings.

1.4.3. File Transfer

There are two ways to transfer spectrum files from the trans-SPEC to an external computer:

e |f using memory cards, you can copy the spectrum files directly to your computer by
using amemory card reader and Windows Explorer.

e Viatherear-panel DATA port (Section 4.1.7.4). For computers running under Microsoft®
Windows 8 or 7, this requires the Windows Mobile Device Center. Windows XP SP3
requires Microsoft ActiveSync®. See Chapter 5 for detailed instructions.

1.5. Before Using the trans-SPEC
The trans-SPEC must be set up, cooled, and calibrated as discussed in Chapters 2 and 3.

NOTES Thetrans-SPEC isdesigned to function with the Regional Settingsin Windows Mobile
set to the English (United States) region and all of its default settings, as discussed in
Section 6.12. Using other than the factory default settings can cause operational
problems.
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Although the trans-SPEC is ruggedly constructed, weather resistant, and easy to handle, itisa
sensitive, precision instrument. Always observe the cautions in Section 3.2.1 when using the
trans-SPEC.

1.6. The “Launcher” Interface for Multiple Identifier
Applications

ORTEC supports our versatile trans-SPEC/Detective
platform with awide range of nuclide identification
applications. When only one identifier application is ]
installed on your instrument, it automatically starts up
that application each time the unit is rebooted. If sub- ] m
sequent ORTEC applications are added to your instru-

ment, our “Launcher” interface (Fig. 1) runsfirst,
making it easy to switch between ORTEC identifier

programs and exit to Windows Mobile. Simply tap
the desired program.*

If you wish to specify one of the applications to auto-

start when the trans-SPEC is rebooted, just mark the
checkbox beside the desired application. - m -

Figurel. ThelLauncher Screen.

Figure 1 illustrates the Launcher screen for atrans-
SPEC with the Detective program is also installed.
Note that neither application is marked for auto-start. In this configuration, the Launcher screen

is displayed after each reboot. If more than four applications are installed, the Launcher displays
multiple pages; tap the scroll/paging indicator as needed.

IMPORTANT Regardless of the hardware settings you use in the trans-SPEC program,
starting the Detective programwill return theidentifier to all Detective factory
calibration, gain, and rise-time settings, ensuring theinstrument will operateas
described in the Detective User’s Manual.

“If, on reboot, the Microsoft® Windows® Mobile desktop is displayed instead of the Launcher or a spectroscopy
application, tap Start then Launcher. Alternatively, you can bypass the Launcher and start either program by
tapping Start, Programs, and the application name.

6
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1.7. Should You Take a Computer Into the Field?

The trans-SPEC is designed for standalone field use. However, there are afew situations where
an external computer is useful. One use is for advanced analysis of the spectra where the Nuclide
Report does not show enough detail. In this case, software such as GammaVision, ISOTOPIC, or
other specialist applications can be used to process the spectra at the work site (see Chapter 9).
The second is to provide storage for more spectra on the trans-SPEC’ s integrated computer.
However, high-capacity SD cards make this unnecessary.
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2. THE TRANS-SPEC

This chapter takes you through the setup and startup procedures.

IMPORTANT Thetrans-SPEC isdesigned to function with the Regional Settingsin Windows
Mobile set to the English (United States) region and all of its default settings,
asdiscussed in Section 6.12. Using other than thefactory default settings can
cause operational problems.

2.1. Unpacking and Setup
When you receive the trans-SPEC, the shipping box contains the following:®

The trans-SPEC portable identifier and USB cable

The trans-SPEC User’s Manual (P/N 931042)

Padded carrying strap

Docking station or ac power adapter/charger

Disposable plastic instrument covers (P/N 932725)

An automobile accessory adapter to power the docking station or PAC-11 charger from a
12 V battery

An automobile accessory adapter to power the trans-SPEC directly froma 12 V battery

NOTE If your Detective-EX wasshipped inafoam-lined box, instead of ahigh-impact plastic
case, be sure to keep the box and foam and use it for shipping the identifier.

Any options will be packaged separately with their own instructions.

2.2. The trans-SPEC

Figure 2 shows the trans-SPEC’ s main features.

2.2.1. Front Panel

e ON/OFF Button Located below the touchscreen, on the base of the bezel. To reboot the
computer, press the power button. The computer will restart, then automatically launch
the unit’s software application (the cooler will stay on throughout).

*Subject to change without notice.
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Touchscreen and
SD card slot (under On/Off button

dust cover) \

Stylus "keeper”
(magnetic) T

HPGe detector
endcap

Figure2. Thetrans-SPEC.

e SD Card Slot Thisislocated on the front panel under the protective dust cover. To
rel ease the cover, press and rotate by a quarter turn the two captured, bayonet-mount
screws. The SD dlot is keyed so the memory card can only be inserted in one orientation.
Insert the card and close the protective cover.

NOTE  Westrongly recommend that the dust cover be fastened in place at all times to protect
the card slots from moisture and particul ates.

Figures 3 and 4 show the docking station and PAC-I1 charger, respectively. The hardware speci-
fications are in Chapter 8. Place the trans-SPEC on the docking station or beside the PAC-I1.

10
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(L

Figure 3. Thetrans-SPEC Docking Station.

. onooORTEC LR Y oo_‘

ee 0000 e ST CIC N
ot
:::::::::mgm ces

®9 00 A L R0 U B I N
®6 00000 7

AC/DC FDWER ADAPTO R/ICHARGER
T A

VOLTAGE RANGE
115-230 VAC
50-80HZ

250VA MAX.

Figure4. PAC-II Charger, Front and Rear Panels.

2.2.2. Connectors
Figure 5 shows the trans-SPEC rear-panel, including the three connectors:

e |INPUT POWER — supplies external power for operating the trans-SPEC and recharg-
ing the internal battery.

11
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e DATA — USB connector used to connect the trans-
SPEC to a computer to retrieve stored spectra.

® CONTROL — USB port connects the trans-SPEC’ s
MCA board to a computer for use as an HPGe spec-
trometer with MAESTRO. Stored spectra cannot be
downloaded from this port.

o
i
w

e Headphonejack ((*)): for dose and count rate warn- US A PATENTS
ing sounds. The headphone volume can be adjusted s
as described in Section 4.1.6.7. GG
Figure5. Thetrans-SPEC Rear

Each connector includes a dust cover. Pandl.

NOTE  Westrongly recommend that the dust cover be
fastened in place at all times to protect the card slots from moisture and particulates.

2.2.3. The Touchscreen

Figure 6 shows the trans-SPEC'’ s user interface on the RT: 00:02:35, LT: 00:02:05 i
high-resol ution touchscreen, which makes it easy to 1E4
view data acquisitions as well as monitor and change .

the instrument settings.
100

To select afunction, tap it with your finger or a stylus 10

(pens, pencils, and other objects will scratch the touch- i

screen and should not be used). In fields where alpha- Marker: 5793 Chn = 2120.00 keV

numeric input is needed, tap to open the “soft keyboard” 1 o

at the bottom of the screen (see Fig. 29 on page 32). i == >
) ] ] Zoom <> Lin

In situations where the spectrum should not be viewed

by the operator, the spectrum display can be disabled

(Section 4.1.7.3). Stop || Clear Menu

2.2.4. Attaching the Carrying Strap Figure6. Thetrans-SPEC

Display.

The carrying strap should be installed on the diagonal

corners of the trans-SPEC as shown in Fig. 7 (i.e., looking down on the display panel, the strap
should be anchored to the left-front and right-rear corners or vice versa). To change the factory
orientation, use a 5/32-in. hex key to exchange positions of the strap-hanger studs and the regu-
lar hex-head screws. Thread the strap-hanger stud through the hanger bracket, followed by the

12
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two spacers, then insert the stud into the trans-SPEC and tighten until the hanger bracket resists
rotation but still turns (do not overtighten).

spacers

m o

Figure7. Carrying Strap Attachment.

2.3. The Docking Station

The docking station houses both the charger for the trans-SPEC’ sinternal lithium-ion battery
and two low-noise fans that assist heat exchange in the trans-SPEC. Figure 8 shows the connec-
tor, cable, and indicators on the docking station’s front panel. Figure 9 shows the rear panel and
ac power supply.

Place the docking station on a hard, level surface. The underside of the docking station should
be kept clear so air can circulate to help dissipate the heat from the cooler. For more information
on proper placement and treatment of the docking station, see the Section 3.1.1 setup instruc-
tions and the cautions in Section 3.2.1.

2.3.1. Connectors and Indicators

In addition to the built-in calibration source, the docking station features:

e |ntegral front-panel external power and battery charger cable that attaches to the trans-
SPEC’'s INPUT POWER connector.

e Front-panel red and green CHARGE STATUS indicators. While the trans-SPEC’ s
internal battery is charging, the red indicator is continuously lit. When the battery isfully
charged, the green indicator turns on and the red indicator turns off.

® Rear-panel dc POWER IN connector attaches to the ac/dc power adapter or other 12 V
power source.

13



ORTEC® trans-SPEC®-DX-100 / trans-SPEC®-N User’'s Manual 931042C/ 1014

Figure 9. Docking Station Rear Panel and AC/DC

Figure 8. Docking Station Front Panel and

Battery Charger Cable. Power Adapter.

2.3.2. Strapping the trans-SPEC to the Docking Station

Use the supplied black nylon strap to hold 4
the trans-SPEC and docking station together,

If desired. Thread the strap through the silver
brackets on the left and right sides of the
docking station, and under the handle of the
trans-SPEC, as shown on the left side of

Fig. 10. Thread the end of the strap through

the buckle as shown on the right side of the i l*
Illustration, and tighten.

Figure 10. Strappingthetrans-SPEC and
Docking Station Together.

pATEC

2.4. The PAC-Il Charger

The PAC-II power adapter/charger is more compact than the docking station, and can charge the
trans-SPEC’ sinternal battery using either ac mainsor 12 V dc power. The circuitry automati-
cally determines whether the charger is connected to an ac or dc source. The PAC-I1 does not
contain a calibration source nor isit designed to dissipate heat from the trans-SPEC. Figure 4 on
page 11 shows the front-panel charging indicators and output cable; and the rear-panel ac and dc
power supply connectors.

14
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Place the PAC-11 on ahard, level surface where air can adequately circulate around it. For more
information on proper placement and treatment of the docking station or PAC-11, see the setup
instructions in Section 3.1.1 and the cautions in Section 3.2.1.

To use the PAC-II, attach its OUTPUT cable to the trans-SPEC INPUT POWER connector, then
connect either the ac or dc power cord (both supplied) to the appropriate rear-panel connector.
While the trans-SPEC’ sinternal battery is charging, the red LED on the PAC-11 front panel is
continuoudly lit. The red indicator flashes if you disconnect the Detector before its battery is
fully charged, or if the trans-SPEC is connected but the internal battery is faulty. When the bat-
tery isfully charged, the green LED turns on and the red LED turns off.

2.5. The Automobile Accessory Adapter

The trans-SPEC is supplied with two automobile accessory adapters for use witha 12 V battery.
One attaches to the POWER IN connector on either the docking station or the PAC-11, both
operating the trans-SPEC and charging itsinternal battery. The other attaches to the trans-
SPEC’ s rear-panel INPUT POWER connector and operates the trans-SPEC but does not charge
theinternal battery.

NOTE If the detector iswarm, the power required to cool the detector can significantly dis-
charge a standard automobile battery.

To use an adapter cable:
e Plug the adapter end into a 12-V auto-mobile accessory socket.

e Connect the cable to the appropriate connector. If using the adapter cable that connects to
the docking station or PAC-II, plug it into the charger base's POWER IN connector. The
internal battery will begin charging; if completely discharged, it will typically reach full
chargein 34 hours.

If using the adapter cable that connects directly to the trans-SPEC, unscrew the dust cap
from the INPUT POWER connector on the rear panel; slide the coupling ring on the male
(cable-end) connector fully open; align the 5 keys on the male connector with the slots on
the rear-panel female connector; pressto fully seat the male connector, then hold it in
place; and rotate the coupling ring approximately 1/8th of aturn clockwise until it seats
securely.

15
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2.6. Internal and External Power
The trans-SPEC uses power in these ways:

® Theinternal battery provides approximately 3 hours of operation. The internal battery
cannot be used to start the cooler or cool the detector from room-temperature; external
power isrequired. The transition from internal to external power is automatic and does
not interfere with data collection.

NOTE Cooler startup without external power cause operational anomalies; these are
discussed in troubleshooting Sections 6.5 and 6.6. An exhausted internal
battery should be charged for 2 hours before the trans-SPEC is cooled using
external power. In addition, we recommend that the internal battery be
recharged beforeit is exhausted.

® Thedocking station or PAC-II provides external power to simultaneously start and oper-
ate the trans-SPEC, as well as charge the internal battery. In addition, the docking station
fans help dissipate heat from the cooler. Both charger bases can be powered from ac
mainsor al2 V source.

® Asdiscussed in Section 2.5, external 12 V power (supplied by external battery belt or
12 V automobile battery) can start, cool, and operate the trans-SPEC, but does not charge
the internal battery. The internal battery is charged only if the external source also
powers the docking station or PAC-I11. If extended remote operate is needed, use the
external battery first, then the internal battery.

NOTE If you are using a standard automobile battery as the external power source,

note that detector cooling can significantly discharge the battery.
Theicon in the upper right corner of the screen (Fig. 11) shows whether i j
: |
o

the trans-SPEC is operating on battery power or the charger.

2.6.1. Recharging from Internal and External Power Sources

Figure 11.
The recharging circuit for the internal battery is separate from external Power Source
power so the external batteries are not consumed charging the internal Indicators.

battery. The internal battery is only recharged by a special lithium-ion

battery charger unit built into the docking station and PAC-II using connections in the multi-pin
power plug. The charging base will simultaneously supply both “external power” and connect to
the battery charger to recharge the internal battery.

16
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When connected to an external battery, the trans-SPEC relies on external power until the exter-
nal voltage drops below 9 V. It then switchesto the internal battery. The instrument makes the
transition smoothly, and there is no effect on the energy resolution. If you begin with both bat-
teries fully charged, the sum of the two battery capacities will be achieved. If the external battery
has its own charge indicator, this can be used to determine when the changeover will occur. The
trans-SPEC battery monitor indicates the available capacity in the internal battery, and when the
switch over occurs, thisindicator runs down in the usual manner.

NOTE When all power is exhausted, the high voltage and cooler will shut down and the detec-
tor will begin to warm. The trans-SPEC cannot be used again until the unit has cooled
enough that the high voltage automatically switches on.

If you wish, you can select the Battery Time Remaining monitor for display on the Home
screen’s status line (Section 4.1.7.7).

2.6.2. The Internal Battery

The internal battery typically lasts 3-5 years. See Appendix K for instructions on replacing it.
Note that the battery hatch is the only part of the trans-SPEC case that can be opened without
voiding the warranty.

17
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[Intentionally blank]
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3. STARTUP AND OPERATION

3.1. Startup

Before using the trans-SPEC:

Connect it to the power adapter/charger or other external power source. Thiswill boot up
the computer, start the cooler, and start the trans-SPEC software application at the Home
screen.

Wait for the detector to cool down to operating temperature.

Depending on your power source options, charge the internal battery for 3—4 hours.
Check the detector calibration.

Set the data storage location.

Choose the indicators for the Status Line and Marker Line.

Confirm the unit’s state-of-health (SOH) indicators are all OK

. Connecting the trans-SPEC to External Power and Turning It On

First, be sure to read the cautionsin Section 3.2.1 (page 22).

The next step is to connect the trans-SPEC to its docking station or power adapter/
charger to start the cooler and begin charging the internal lithium-ion battery. Asnoted in
Section 2.6, cooler startup without external power and/or with an exhausted internal
battery can cause operational anomalies that require the reset procedures discussed in
troubleshooting Sections 6.5 and 6.6.

— Place the charger base on a hard, level surface. If using the docking station, its under-
side must be kept clear so air can circulate to help dissipate heat from the cooler. See
the cautions in Section 3.2.1 (page 22).

— AC — Connect the charger base’s output cable to the front-panel POWER IN connec-
tor, then connect the mains power adapter cord to mains power.

or

DC — Connect the dc power cord to the front-panel POWER IN connector, then to a
suitable dc power source.

Place the trans-SPEC on the docking station or beside the PAC-11, and attach the charger
base’ s output cable to the trans-SPEC INPUT POWER connector. To attach the cable to
the trans-SPEC, unscrew the dust cap from the INPUT POWER connector on the trans-
SPEC’ s rear panel; slide the coupling ring on the male (cable-end) connector fully open;
align the 5 keys on the male connector with the slots on the rear-panel female connector;
press to fully seat the male connector, then hold it in place; and rotate the coupling ring

19
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approximately 1/8th of aturn clockwise until it seats securely. The internal battery will
begin charging and will typically reach full charge in 34 hours (well before the detector

has cooled to operating temperature range).

® Pressthe computer’s On button on the front panel.
The computer will boot, the cooler will begin run-
ning, and the trans-SPEC software application
will start up at the Home screen (Fig. 16). The
software requires afew seconds to complete ini-
tialization and become active. If auser password
has been set, enter the password according to
Section 4.1.7.1.

® Asnoted above, cooldown requires up to 12 hours.

If the cooler does not start by itself, see the next
section.

3.1.1.1. Manually Turning the Cooler On

The mechanical cooler should automatically turn on
when the power is applied to the unit. If it does not, turn
it on manually by tapping Menu, then Turn Cooler On.
Tap Back to return to the Home screen.

3.1.1.2. Cooldown

The cooler requires approximately 12 hoursto cool the
trans-SPEC to operating temperature. When the detec-
tor reaches operating temperature, the trans-SPEC bias
voltage automatically turns on. To seeif the bias voltage
Ison or off, tap Menu, View Status, and check the Bias
Voltage (Volts) entry. Figure 13 shows the status read-
outs for a room-temperature unit (thus, the HV is off)
with a discharged battery.

NOTE You can turn the cooler off for abrief period
(e.g., 10 to 20 minutes) without significantly
warming the detector. As soon asthe cooler is
restarted, the trans-SPEC is typically ready
within afew seconds. Note also that the cooler
can be restarted at any time, with-out harming
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RT: 00:00:00, LT: 00:00:00
10

Marker: 4096 Chn = 1498.87 keV

R1 Clr << >
Zoom <> Lin
Start Clear Save Menu

Figure 12. The Home Screen at
Startup.

View Status

Live Time 00:00:00
Real Time 00:00:00
%o Dead Time 0.00
Battery Time 0 Min
Bias Voltage (Volts) -2
Fine Gain 0.55
Coarse Gain 2
Detector Temp 268.90

Back

Figure 13. Instrument Warm, HV
Off, Battery Discharged.
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3. STARTUP AND OPERATION

the detector crystal, regardless of whether the detector iswarm, partialy cooled, or

cooled to operating temperature.

3.1.2. Selecting the Data Storage Location

Choose the spectrum file storage location by tapping Main, Spectr a, then the Data L ocation

field. Select My Documents or Storage Card (the latter isonly displayed if acard is present),
then tap Back as needed to return to the Home screen. See also Section 4.1.8.2.

3.1.3. Configuring the Marker and Status Lines

See Section 4.1.7.7 for instructions on Status Line —
selecting the Status Line and Marker Line
parameters to be dis-played, respectively,
above and below the spectrum. Figure 14
illustrates the real time and live time read-
outs on the Status Line, and the marker
position in channels and in energy on the
Marker Line. Marker Line —

3.1.4. Calibration

Once the trans-SPEC is cooled down and

the bias voltage turns on, the next step isto calibrate the instrument. See Section 4.1.7.5.

3.1.5. Checking Detector State of Health (SOH)

The last step isto confirm that all detector SOH readouts
are OK. Tap Menu, MCA Settings, and State of Health
(Fig. 15).

Line Readouts.

RT: 00:02:35, LT: 00:02:05 B
1E4
1000
100
10
[ L]
Marker: 5793 Chn = 2120.00 keV
Figure 14. Configurethe Statusand Marker
State Of Health
+12V oK
-12v 0K
+3.3V oK
Detector Temperature oK
Body Temperature oK
ColdTip Temperature oK
HV Voltage oK

Figure 15. Check SOH.
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3.2. Operation Overview

This section discusses:

® Operating cautions
e Moving through the menus and screens
® Spectrum display controls

3.2.1. Cautions

22

® Remember that there are no user-serviceable parts inside the trans-SPEC. Opening the

trans-SPEC (except the battery hatch and the SD card drive’ s dust cover) voids the
warranty.

The cooler and detector are shock-sensitive, with a maximum tolerance of 20 g, so be
careful not to drop the trans-SPEC. A shock in excess of this value will void the
warranty.

The trans-SPEC is splash-resistant, but not watertight. To avoid equipment failure, pro-
tect it from prolonged or heavy rainfall and from immersion. Heat is dissipated from the
cooler viathe trans-SPEC baseplate; therefore, do not place the trans-SPEC in mud, loose
soil or sand, standing water, dense grass, or on thick carpet. Wrap or cover the unit to
keep it clean and dry; we recommend the supplied plastic covers. Where possible, avoid
placing it on warm surfaces, such as sun-heated pavement, for extended periods. All rear-
panel connectors include an integral dust cap; keep all unused connectors capped.

The docking station and PAC-II contain a portion of the battery-recharging system and
should not be exposed to water. When using the docking station, be sure to keep the
underside clear of obstructions so the fans can function properly. Both charger bases
should ideally be placed on adry, flat, level, and dust-free surface. When not in use, the
charger base can be disconnected from the ac power supply, then covered to protect it
from moisture and dirt. Any covering must be completely removed before reconnecting
the docking station to either charger base to the input power source. Make sure the
recharging connector on both the trans-SPEC and charger base are clean and dry before
connecting to an the input power supply.

The trans-SPEC is designed for use at temperatures between -15°C and +50°C, in
relative humidity <90% at 35°C, non-condensing.
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e To avoid damaging the cooler by overheating it (and, where applicable, to comply with
transportation regulations), be sure to turn the cooler off before shipping the trans-SPEC
(see Section 3.1.1). The unit can be shipped as soon as the cooler is turned off; thereis no

need to wait until the detector warms up.

® [or best results, we recommend that you not allow the instrument’ sinternal battery to

become exhausted, and that you read Section 2.6 on the trans-SPEC’ sinternal and

external power sources.

NOTE You can turn the cooler off for abrief period (e.g., 10 to 20 minutes) without
significantly warming the detector. In addition, the cooler can be restarted at
any time without harming the detector crystal, regardless of whether the detec-
tor iswarm, partially cooled, or cooled to the operating temperature range.

3.2.2. Moving Through the Menus

The movement through the dialogs is done by tapping on the displayed soft buttons with a stylus

or your finger. The functions available are shown on the buttons.

NOTE Donot usepens, pencils, or other objectsasa stylus. They will scratch thetouchscreen.

The trans-SPEC is simple to use:

e \When you first turn the unit on, it starts on the
Home screen, as shown in Fig. 16. Tap Menu
to open the main Menu.

® To select acommand or option, tap it with a
stylus or your finger.

® Toreturn to the preceding menu or screen, tap
Back. For example, tapping Back from the
Main Menu returns you to the Home screen.

® To create or modify a setting, tap in thefield
to display a soft keyboard at the bottom of the
screen. Tap on the desired character, then tap
Set.

RT: 00:00:00, LT: 00:00:00

5

10

Marker: 4096 Chn = 1498.87 keV
R1 Cir << >
Zoom <> Lin

Start

Clear

Save

Menu

Figure 16. The Home Screen.
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® To erase charactersin an entry, tap to position the cursor then tap the <Backspace> soft
key. Change the entry as needed, then tap Set.

e |f you open adialog by mistake, ssimply tap Back to return to the previous screen without
changing any values. If you enter afield by mistake, |eave the entry unchanged and tap
Set. to leave the value unchanged.

3.2.3. Using the Controls

Figure 17 shows the Home screen, atypical spectrum RT: 00:02:35, LT: 00:02:05 i
display, the data acquisition and spectrum display con- 14
trols, and the M enu button, which accesses all menu R
commands.
100
3.2.3.1. Data Acquisition Controls 10

The Start button controls data acquisition in conjunc- —
tion with the real time and live time presets (if any are Marker: 5793 Chn = 2120.00 keV
entered). The button label changesto Stop during R1 Clr << >>
acquisition.

Zoom <> Lin

To pause an acquisition, press Stop without Clearing.
Aslong as you do not Clear the spectrum, the spec- Stop || Clear Menu
trum will be retained in live-spectrum memory.

Figure 17. Spectrum Display
The Clear button deletes the spectrum and all asso- Contrals.

ciated information except marked ROI channels.

The Save button is only active when the unit is not acquiring data. This saves the current spec-
trum information to the current Data L ocation in the current Save File For mat (Section 4.1.8).

3.2.3.2. Spectrum Window

The spectrum window is patterned after the MAESTRO display. Y ou can select logarithmic or
linear vertical scaling, mark ROIs, move from one ROI to ROI, zoom in/out, and check ROI
peak information. Note the Status Line and Marker Line readouts, respectively above and bel ow
the spectrum window; see Section 4.1.7.7 for the list of readout options available.

Note the vertical marker line in the spectrum window. To move the marker, tap the desired posi-
tion. The marker will jump to that location and the Status Line values will update correspond-
ingly. Y ou can also press on the display area and drag the marker left or right to the new
location.
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The spectrum display areais limited so amodified version of scientific notation is used when
labeling the Y axes for numbers greater than or equal to 10,000: The number of trailing zerosin
the number isreplaced by “E” followed by the number of zeros. Some examples: 10,000
becomes 1E4; 12,000 becomes 12E3.

3.2.3.3. Spectrum Display Controls

The spectrum display control buttons are just below the spectrum window. Y ou can use them to
show the spectrum in different ways for better interpretation of the spectrum.

Zoom / Full — Zoom expands the spectrum around the current view’ s center channel.
Full restores the display to aview of all channelsin the spectrum. In thisway, you can
easily look at the peaksin the spectrumin detail (Zoom in) and move quickly from
energy to energy in Full mode.

<> (Zoom In) — The Zoom | n button expands the display by halving the number of
channels in the current spectrum view, so the peaks appear wider. The marker position
becomes the center channel of the new view. The vertical scaling does not change.

>< (Zoom Out) — The Zoom Out button contracts the display by doubling the number
of channels, so the peaks appear narrower. The marker position becomes the center chan-
nel of the new view. The vertical scaling does not change.

Lin / Log— This button toggles between logarithmic vertical scaling and linear mode
with automatic vertical limits. The Lin button changesto L og in the linear mode, and
vice versa.

R1/R2 (Marking ROIs) — The trans-SPEC allows you to mark any number of ROIsin
the spectrum. To do this, tap to position the cursor at one end of the region, then tap R1.
The button label will change to R2. Tap to position the cursor at the other end of the
region, then tap R2. The ROI will beindicated in red, and will be saved in the spectrum
file.

NOTE These ROIs are associated with the spectrum display, and are used in conjunc-
tion with features such the Peak I nfo command (Section 4.1.5) and the ROI
Peak and ROI Integral presets (Section 4.1.6.3). They are not the same as the
peak regions designated for the Nuclide Report (Section 4.1.6.6).

<</ >> (Next/Previous ROI) — Tap to move to the next lower-energy (<<) or higher-
energy (>>) ROI.
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® ClIr (Unmarking ROIs) — To unmark an ROI, tap or press << or >> to position the
cursor in the desired ROI, then tap Clr.

NOTE Marked ROI channels remain active until unmarked with the Clr button: if
you clear a spectrum in which you have marked ROIs, the ROI channels will
still be marked in the next spectrum you acquire. In addition, they will remain
active when you connect to a computer running MAESTRO or similar applica-
tions (thisisreferred to as“MCA Mode,” which you enter by connecting the
trans-SPEC’ s rear-panel CONTROL port to the computer). Likewise, if you
mark ROIsin MAESTRO while connected in MCA Mode, then disconnect and
return to standalone mode, those ROIs will remain active on the trans-SPEC
Home screen until unmarked with Clr.

3.2.3.4. Restricting Accessto Advanced Settings and the Spectrum Display

The trans-SPEC allows you to assign a user password that prevents unauthorized use of the unit,
and an administrator password that gives access to the instrument but blocks access to advanced
settings; see Section 4.1.7.1.

In addition, the L ock Display command (Section 4.1.7.3) allows you to hide the spectrum
display. In this mode, all commands are available except Peak Info. A unit in the L ock Display
mode cannot communicate with a computer (otherwise the viewing restriction could be side-

stepped).
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4. MENU COMMANDS

This chapter describes the trans-SPEC menus, commands, and status screens in standalone

(ActiveSync) mode.

4.1. The Main Menu

The main Menu screen isshown in Fig. 18.

4.1.1. Exit

The Exit button closes the trans-SPEC application and
takes you to the operating system. To restart the appli-
cation, tap Start, Programs, trans-SPEC.

4.1.2. About

About displays version information for the software
application and instrument firmware.

4.1.3. View Status

The status screen (Fig. 19) displays all of the major
MCA settings at one time. Tap Back to return to the
Main Menu.

Menu
View Status Sample Desc
Peak Info MCA Settings
Gen Settings Spectra
Nuclide Report Turn Cooler OFF

Exit About

Back

Figure 18. TheMain Menu.

View Status

Live Time 00:02:14
Real Time 00:02:17
%o Dead Time 2.30
Battery Time 178 Min
Bias Voltage (Volts) -2197
Fine Gain 0.55
Coarse Gain 2
Detector Temp 130.90

Back

Figure19. View Status.
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4.1.4. Enter Sample Desc
Allows you to enter an alphanumeric identifier, up to 63 Sample Description

characters long, to describe the sample (Fig. 20). If you
mark the Ask for Sample Description option on the
Spectra Settings screen (Section 4.1.8.1), the description
entered here will be displayed, for optional modification,
each time a spectrum is saved.

Tap in the field to open the soft keyboard, then tap Set
to complete the entry and close the keyboard, then tap
Back to return to the previous menu.

4.1.5. Peak Info

Thisdiaog (Fig. 21) reports the centroid, FWHM, and
net and gross counts for the region identified by the
marker position. Accessis denied when the spectrum
display islocked. If the marker isnot in an ROI, all
values are shown as N/A.

28

Modify Sample Description:

Mixed gammal

12312 )3 ]4]5]6]7[8[9]of-]=]a
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Figure 20. Enter Sample
Description.
Peak Info
Peak Centroid 660.85 keV
FWHM 2.14 keV
Net Counts 4597
Gross Counts 4945
ROI Start Channel 1795
ROI End Channel 1816
Net Peak Rate {cps) 13.15
Back

Figure 21. Peak Info.
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4.1.6. MCA Settings
Figure 22 shows the MCA Settings menu.

4.1.6.1. High Voltage

Thisdiaog (Fig. 23) displays the HV on/off setting,
the target and actual bias, and the live detector
temperature.

MCA Settings
High Voltage Amplifier
Presets ADC Settings
Stabilizer Nuclide ROI
Audio State Of Health
Back
Figure22. MCA Settings.
High Voltage Settings
HV Status ON
HV Target Bias -2200V
HV Actual Bias -2194V
Live Det Temp 131.40 K
Back

Figure 23. High Voltage Settings.
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4.1.6.2. Amplifier
Allows you to set and/or review the various amplifier Amplifier Settings
settings (Fig. 24).
Amplifier Gain BLR Settings
View Settings
Back

Amplifier Gain

This screen (Fig. 25) allows you to adjust the amplifier
gain before or during acquisition. Click the up/down
arrows to set the Coarse Gain to x1, x2, x4, x8, x16
or x32. Tap or click-and-drag the slider to set the Fine
Gain to any value between 0.45 and 1.00.

30

Figure24. Amplifier Settings.

Amplifier Gain Settings
Coarse Gain: |2 |A|V|
Fine Gain: 0.5510
]
Y
0.45 1.00
Set
Back

Figure25. Amplifier Gain
Settings.
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BLR (Baseline Restorer) Settings

setting, Fast istypically used for high-count-rate
s!tuat!ons, and Slow istypically for low-count-rate ® Auto
situations.
O Fast
O Slow
Set
Back
Figure 26. Set theBLR.
View Settings
Thisdisplaysall the current amplifier settings View Amp Settings
(Fig. 27). Therise time can be adjusted in MCA
Mode (i.e., con-nected viathe CONTROL port) Coarse Gain 2
with MAESTRO. Fine Gain 0.551000
Rise Time 3.40 ps
Baseline Restore Auto
Back

Figure27. TheMain Menu.
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4.1.6.3. Presets
Figure 28 shows the Preset Settings menu.

Live Time, Real Time, ROI Integral, ROl Peak

These four preset screens all function in the same way:
Tap inside the preset field to display the soft keyboard,
enter the preset value, then tap Set to complete the entry
and close the soft keyboard. To clear a preset, delete or
backspace over the entry, or enter zero.

The Live Time preset stops acquisition when the live
time reaches the specified value.

The Real Time preset stops acquisition when the real
time reaches the specified value.

The ROI Integral preset stops acquisition when the

Preset Settings

Live Time Real Time

ROI Integral ROI Peak

Uncertainty MDA

View Settings

Back

Figure 28. PresetsMenu.

sum of all countsin all ROIsin the spectrum® reaches the specified value.

The ROI Peak preset stops the acquisition when any channel in any ROI reaches the specified

value.

Figure 29 shows an example of the Live Time screen.

®As distinguished from any ROIs specified for the Nuclide Report.
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Live Time Preset

Enter Preset:

300 | | set |
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Figure29. TheLive Time Preset.



931042C/ 1014

4. MENU COMMANDS

Uncertainty Preset

The Uncertainty preset screen is shown in Fig. 30.
This preset stops acquisition when the uncertainty of
the selected peak reaches the specified value. The cal-
culation is described in Section 7.1.

Enter the Start Channel of the peak and the peak
Width (in channels). The region specified here should
include three channels of background on each side of
the peak. The region should not be wider than neces-
sary, as the added width will increase the uncertainty
value.

Enter the Preset in %, and tap Set.

MDA Presets

This screen (Fig. 31) lets you establish MDA presets
for up to 20 nuclides. The details of the calculations
and the definitions of the coefficients are explained in
Section 7.2. If aparticular preset is not defined, itis
marked as (DI SABL ED). Setup can alternatively be
performed with GammaVision or other ORTEC
applications.

Data acquisition stops when the MDAs of all of the
specified peaks reach their set value. The screen also
shows the enable/disabl e status of the MDA presets.
Scroll down to see the MDA preset for nuclides 11
to 20.

The presets must be set in numerical order beginning
with MDA - 0. That is, you cannot skip an MDA entry;
MDA - 1 must be next.

Uncertainty Preset

Preset in %o: |0,00 |
Start Channel: |3995 |
Width: |23 |

Back

Figure 30. The Uncertainty Preset.

MDA Preset

Select an MDA preset:

[»

MDA - 1 (DISABLED)
MDA - 2 (DISABLED)
MDA - 3 (DISABLED)
MDA - 4 (DISABLED)
MDA - 5 (DISABLED)
MDA - 6 (DISABLED)
MDA - 7 (DISABLED)
MDA - 8 (DISABLED)
MDA - 9 (DISABLED)

|

Edit Coefficients Back

Figure 31. MDA Presets.
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To define the three MDA coefficients used in the MDA calculation, tap Coefficients. Thiswill
display Fig. 32. Enter the coefficients as decimal numbers. These coefficients will be used for al
MDA calculations. The values you enter will depend on the MDA formulayou are using. Y ou
can enter any coefficients here, but to have the values correspond to the MDA value calcul ated
in GammaVision (or other ORTEC analysis applications), use the values shown on Gamma-
Vision's MDA Preset tab under Acquire/M CB Properties.

To set up an MDA preset, tap to highlight the next available entry, then tap Edit to open the
screen shown in Fig. 33.

® Preset (User) — The preset in activity units (Bq or uCi). GammaVision, MAESTRO,
etc., also store this setting in the trans-SPEC memory.

e EfficYield — Enter the product of the detector efficiency and the gamma-ray yield
(branching ratio). If you use MAESTRO, GammaVision, or other ORTEC applications to
set up the MDA preset(s), the value for EfficYield isautomatically entered. Theyield is
found in the gammalibrary file, and the efficiency can be calculated in GammaVision or
similar programs,

MDA Coefficients MDA Preset 0
Coefficient A: |0_50000000 | Preset (User): |10d.00000000 |
Coefficient B: |0_25000000 | EfficYield: |1_00000000 |
Coefficient C: |2_00000000 | Start Channel: |1799 |
Length: |15 |
Set Nuclide: [cs-137 |
Set |,
12312 )3 ]4]5]6]7[8[9]of-]=]a 12312 )3 ]4]5]6]7[8[9]of-]=]a
TaquIwIeIrItIyIuIiIoIp []1] TaquIwIeIrItIyIuIiIoIp []1]
CAPlals|dlflaglbhlidk]! ;] CAPlals|dlflaglbhlidk]! ;]
Shift[z|x]c]vlblin]m], | .l/] Shift[z|x]c]vlblin]m], | .l/]
cJauf ] oaaae cofaa ) ] oaaae
I - I -
Figure 32. Definethe MDA Figure 33. Set Up an MDA Preset.
Coefficients.

e Start Channel — Thisisthe low-energy starting point for the MDA peak. The region
specified here should include three channels of background on each side of the peak. The
region should not be wider than necessary, as the added width increases the MDA value.
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e | ength — Enter the number of channels for the peak region. The region should be wide
enough to end in the background on the high-energy side of the peak. The three right-
most channels should be background. The region should not be wider than necessary, as
the unnecessary width increases the background and the MDA value.

® Nuclide— Enter the nuclide name to be displayed in the MDA table and in the software

display.

Tap Set to complete entry, and Back to return to the MDA Preset screen.

Disabling an MDA Preset

To disable an MDA preset, tap to highlight the desired preset, tap the Edit button, then tap
Clear and confirm that you wish to delete. This clears the Preset (User) field for the displayed
preset and switches its status to Disabled. Note that the MDA Coefficients are not affected by

this operation.

View Settings

This screen (Fig. 34) displays the values for all the
current presets, including alistbox that allows you to
see all of the MDA presets.

View Preset Settings
Live Time 300.00 sec
Real Time 300.00 sec
ROI Integral 0 cnts
ROI Peak 0 cnts
Uncertainty 0.00 %0
MDA Preset 0: 100.00
Preset 1: Off |
Preset 2: Off =
Preset 3: Off —
Preset 4: Off
I P eset 50 OFF ||
Preset 6: Off
Preset 7: Off S
i

Figure 34. View All Presets.
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4.1.6.4. ADC Settings

Thedialog isshownin Fig. 35. ADC Settings
® | LD — Thisisthelower-level discriminator. It LLD: 40 |
should be set to reject any low-level noise but not .
any useful peaks. We recommend a minimum set- uLD: Bo1 || |
ting of 40 because the trans-SPEC has a mechan-
ical cooler. Conversion Gain:
8192 |a[+] | set |

® ULD — Thisisthe upper-level discriminator. It
iIsnormally set to the conversion gain value. It
Is automatically set to the last channel when the
conversion gain is changed.

Back

e Conversion Gain — Thisisthe number of chan-
nelsin the spectrum. Select from 512, 1024, 2048, : :
4096, 8192, and 16384. Figure 35. ADC Settings.

4.1.6.5. Stabilizer Settings

Thismenu (Fig. 36) allows you to set the stabilizers Stabilizer Settings
and view the current stabilizer settings. Gain and zero

stabilization are discussed in the MAESTRO User’s Gain Stabilizer Zero Stabilizer
Manual.

View Settings
Gain Stabilizer and Zero Stabilizer Settings

Both dialogs function in the same way. Figure 37
shows the Gain Stabilizer Settings dialog.

Before setting up the stabilizer, tap I nitialize to reset
the stabilizer adjustment to zero percent and clear the
Center and Width entries (if any).

Back

® Center — The center channel of the region used
for the stabilization. The peak will be centered in Figure 36. Stabilizer Settings.
this region by the stabilizer operation. The peak
should be in the upper half of the spectrum and isolated from other peaks.
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e \Width — Thisisthe width (in channels) of the peak region to be used. It should be only
dlightly wider than the peak.

e Stabilizer Enabled — When you have entered the Center and Width, tap to mark this
box and enable the stabilizer.

View Settings
This screen (Fig. 38) displays the gain and zero stabilizer settings currently in use.
Gain Stabilizer Settings View Stabilizer Settings
Center: 3992 | Gain Stabilizer:
Center Channel 3992
Width: B2 || Width 82
Enabled Yes
Stabilizer Enabled Zero Stabilizer:
Center Channel 0
Width 1
Initialize Enabled No
Back Back
Figure 37. Gain Stabilizer Setup. Figure 38. View Stabilizer
Settings.

4.1.6.6. Nuclide ROI Settings

Figure 39 shows the ROI list for the Nuclide Report (see Sections 4.1.9 and 7.1). Each ROI is
designated as ACTIVE (the ROI will be reported) or DISABL ED (the ROI will not belisted in
the nuclide report).

To set up anuclide ROI, tap to highlight the desired entry, then tap Edit to open the screen
shown in Fig. 40.

NOTE These peak regions are not the same as the ROIs set in the spectrum window, as
discussed on page 25.

e | abd — Nuclidelabel for this ROI, to a maximum of 6 characters.
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e Units— Reporting units for all entriesin the Nuclide Report, to a maximum of 6 charac-
ters. The most recently entered Unitslabel for any ROI isused for al ROIsin the next
Nuclide Report.

e Start Channel — The start channel of the ROI.
® | ength — The number of channelsin the ROI.
e Constant — The multiplier for the net peak areafor the report, which reflects the detec-

tor efficiency and the nuclide yield (branching ratio) as described in Section 7.1. Enter a
value of 1 to report the net peak count rate.

Nuclide ROI Settings Edit Nuclide ROI 0
Select a Nuclide ROI: Label: |Cs-137 |
- Units: |Bq |
Nuclide ROI 1 (ACTIVE)
Nuclide ROI 3 (DISABLED)
Nuclide ROI 4 (DISABLED) Length: |1s |
Nuclide ROI 5 (DISABLED)
Nuclide ROI 6 (DISABLED) Constant: [1.000000 |
Nuclide ROI 7 (DISABLED)
Nuclide ROI 8 (DISABLED)
Set
12312 )3 ]4]5]6]7[8[9]of-]=]a
Tab] vl ] ) ey Lul id ol p) )]
CAPlals|dlflaglbhlidk]! ;]
Shift[z|x]c]vlblin]m], | .l/]
Edit Back cJauf ] oaee
B .
Figure 39. Nuclide Report ROIs. Figure 40. Set Up Nuclide Report

ROIls.

Disabling a Nuclide Report Entry

To disable a Nuclide Report ROI, tap to highlight the desired ROI, tap the Edit button, then tap
Clear. Thisclears al five fields and removes the nuclide from the Nuclide Report screen.

Viewing the Nuclide Report ROl Setup

For an overview of the active Nuclide Report ROIs and corresponding Constant values, see the
listbox on the View Preset Settings screen (Fig. 34).
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4.1.6.7. Audio
Drag the slider, or tap on the desired slider position Audio Settings
to adjust the volume for the speaker and headphones
(Flg 41) Speaker Volume
MinG . . ~ Max
Back

Figure4l. Audio Settings.

4.1.6.8. Stateof Health

Shows the trans-SPEC'’ s current (live) diagnostic State Of Health

status (Fig. 42).
+12V oK
-12v oK
+3.3V oK
Detector Temperature oK
Body Temperature oK
ColdTip Temperature ERR
HV Voltage 0K

Back

Figure42. State of Health.
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4.1.7. General Settings

These commands (Fig. 43) control user access, spectrum
display security, and calibration.

4.1.7.1. Set User Pwd and Set Admin Pwd

Both password screens function in the same way. Fig. 44
shows the screen for setting the administrator password.
The “enter password” screen isidentical except for the
screen title. To enter a password, tap the number buttons,
then tap Done. After abrief delay, the software will start
up. If you make a mistake, tap Clear and try again.

NOTE Thereisno master administrator password.
If you lose this password, contact your ORTEC
service representative.

Set Admin Pwd — Setting an administrator password
allows non-administrators to start the trans-SPEC appli-
cation, but prevents them from changing the current
trans-SPEC settings. The password islimited to 9 digits.
When the administrator password has been set, non-
administrators can view the current settings and the
spectrum, unless the display islocked. They can also
start and stop data acquisition, and save, clear, and
view spectra. However, any attempt to change settings
displays an “ Access denied” message.

Set User Pwd — Setting a user password prevents un-
authorized use of the trans-SPEC program. The pass-
word islimited to 9 digits. When the user password has
been set, the trans-SPEC prompts for it on power-up
(i.e., on program startup).

® Only administrators can create or clear passwords.

General Settings

Set User Pwd Set Admin Pwd

Admin Mode Lock Display

USB Control Calibrate

Set PHA Mode Status/Marker

Back

Figure43. General Settings.

Set Admin Password
| sk koK % |
1 2 3 4
5 6 7 5
9 0 Done Clear

Figure 44. Create Password.

— Create— To create a password, tap the number buttons, tap Done, then back out to
the Main Menu and tap Exit. Finally, put the password into effect by tapping Start,

Programs, trans-SPEC.

40



931042C/ 1014 4. MENU COMMANDS

— Clear — To clear either password, open the desired screen and tap Clear then Done.
It is not necessary to exit and restart the trans-SPEC application.

e |f theadministrator password is not set, entering the user password grants full admin-
Istrator access to all functions.

e |f the administrator password is set, entering the user password on application startup
grants limited access. Entering the administrator password in the “user password” screen
grants full access.

e |f the user and administrator passwords are identical, entering either password grants full
access.

4.1.7.2. Admin Mode

This command allows you to enter the administrator password so you can switch from user mode
to administrator mode and change trans-SPEC settings. It is not necessary to exit and restart the
trans-SPEC application.

4.1.7.3. Lock/Unlock Display

Thislocks (turns off) or unlocks (displays) the spec- Display Locked... $
trum display and Peak | nfo command. The unit must
bein Administrator Mode. To put the display lock in
effect, you must return to the Main Menu and Exit the
application, then restart it by tapping Start, Programs,
trans-SPEC. Figure 45 shows the appearance of a
locked display.

Marker: Locked

NOTE When the display islocked, the unit will not
respond to software commands when connec-
ted to a computer in MCA Mode (i.e., when
connected viathe CONTROL port; see also
Section 4.1.7.4).

Start Clear Save Menu

Figure 45. Display (and Peak Info
Command) L ocked.
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4.1.7.4. USB Control
Thisfeature is used by the Micro-trans-SPEC and is not required for the trans-SPEC.

To access the trans-SPEC’ s computer for data transfer, simply connect to the computer using the
rear-panel USB port labeled DATA.

To access the unit’'s MCA board (MCA Mode) for use with MAESTRO or similar applications,
connect to the computer using the CONTROL port. In MCA Mode, the screen and all functions
except the On/Off button are disabled until you disconnect from the computer.

Note that when you switch modes, the unit beeps, then takes afew secondsto initialize in the
new mode.

4.1.75. Calibrate

This function allows you to energy calibrate the trans-SPEC from multiple peak energy/ channel
pairs. Figure 46 shows the table of calibration points. Figure 47 shows the entry screen for each
point.

When the trans-SPEC is connected to a computer, the software application (e.g., MAESTRO,
GammaVision) will read this calibration.

If you destroy the calibration in MAESTRO or GammaVision, when you disconnect and return
to standalone (ActiveSync) mode, the spectrum on the Home screen will indicate only channel
numbers, and the energy for al channels will be displayed as 0.00 keV. Note, however, that the
calibration page will retain the table calibration points last entered. If you have not changed the
gain, you can simply tap Recalibr ate and the trans-SPEC will be recalibrated according to the
pointsin the table.

Creating a Calibration
There are two ways to calibrate:

1) Determine all the peak centroid energies and corresponding channel numbers to be used, and
enter them in the calibration table all at one time. To do this:

For each point, tap Add, enter the calibration point and tap Set, then tap Back. Repeat until
al values have been entered and are displayed on the Energy Calibration screen, then tap
Calibrate before returning to the General Settings menu. If you leave the Energy Calibration
screen without tapping Calibrate, all your entrieswill be |ost.
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Energy Calibration Enter Calibration Point
Energy (keV) | Channel Energy: |59.54 |
59,5400 163.0000
661.6200 1808.0000 Channel: 163 |
1173.2000 3206.0000 Units:

1332.5000 3641.0000 ' |keV |
Set
Add

123/1[2/3]4]s5]e]7[8]9]o]-|=]®
Calibrate Tab| g JwlelrftfyJulifJoelp]|L]]
CAPlafs|d]fladhlilk]!];]"

Shiftlzlxlclvlblnlml,l.|/|4—|
Back cofaa) ] Lol tf=]~
B .

Figure 46. Table of Calibration Figure47. Display Stored
Points. Spectrum File.

2) Determine each peak centroid energy and channel individually, and enter it in the calibration
table one-at-a-time. To do this:

Obtain the peak information for the first point, then tap Add, enter the calibration point and
tap Set, Back, and Calibrate (again, if you leave the Energy Calibration screen without tap-
ping Calibrate, all your entrieswill be lost). Back out to the Home screen, obtain the infor-
mation for the next point, return to the calibration screen, and repeat as for the first point.
Repeat until all values have been entered and added to the calibration table displayed on the
Energy Calibration screen.

Editing Calibration Points

To edit apoint in the calibration table, tap to highlight the entry, then tap Edit. Make the desired
changes, then tap Set, Back, and Calibrate.

Deleting Calibration Points

To delete a point, tap the calibration table to highlight the entry, then tap Delete. Note that this
removes the selected entry without warning, and thereisno “undo.”

4.1.7.6. Set PHA Mode

Sets the operation mode to pulse-height analysis (PHA). Thisis only needed when the previous
user disconnected from the host computer with the trans-SPEC still in the ORTEC Insight™
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Virtual Oscilloscope mode (see the InSight mode discussion in the MAESTRO User’s Manual).

4.1.7.7. Status/Marker

This menu (Fig. 48) accesses the Status Line and Marker Line setup screens. Figure 49 shows
the Status Line, above the spectrum display, and the Marker Line just below the spectrum. Each
of these can be configured to show up to two parameter each, as follows.

Status / Marker Line Status line RT: 00:01:54, LT: 00:01:52
1E4

Edit Status Line Items

|1l
Marker line | Marker: 5793 Chn = 2120.00 keV

Edit Marker Line Items

Figure49. Statusand Marker Line Readouts.

Back

Figure48. Select StatusLineand
Marker Line Displays.

The order in which you select the parameters determines which is displayed on the left side of
the screen and which is displayed on the right. When you mark the first item, a 1 appears beside
your first selection. This parameter is displayed on the left. The second item is marked with 2
and is displayed on theright.

Status Line parameters Marker Line parameters

® LiveTime ® Marker Location (Energy)
® Rea Time ® Marker Location (Channel)
® |ive Time Remaining ® Marker Counts

® Real Time Remaining

e Battery Time Remaining

e Count Rate

e Count Ratein ROI



931042C/ 1014 4. MENU COMMANDS

4.1.8. Spectra

Figure 50 shows the Spectra Settings screen. These
options allow you to view and manage the spectra
stored on the trans-SPEC, select the file format and [ ] Ask for Sample Description
storage location, and specify whether or not to ask for
a sample description each time a spectrum is saved.

Spectra Settings

Default Sample Description:

Mixed gamma

4.1.8.1. Ask for Sample Description

If you mark this checkbox, each time a spectrumis Data Location:

saved, the Default Sample Description shown here [My Documents v]
will be displayed, for optional modification. The File Save Format:

default description can be modified here or on the | -]

Sample Description screen (Section 4.1.4).

Display Delete Back

When you save a spectrum and the default description
Is displayed, you can:

Figure50. Spectra Settings.

® Tap Set to save the spectrum with the current
default description.

e Edit the default description and tap Set to save with the spectrum and the modified
description.

® Remove the description by tapping <Backspace> and Set.
® Tap Back to return to the previous menu without saving the spectrum.

4.1.8.2. Data L ocation

The trans-SPEC allows you to store spectrain the computer’s My Documents folder or on a
removable Storage Card (the latter isonly displayed if acard is present). Tap to open the list,
then tap to choose the location. This can be changed at any time.

4.1.8.3. File Save Format
Tap to select the ORTEC Integer .Spc or ORTEC Integer .Chn spectrum file format.

4.1.8.4. Displaying a Stored Spectrum

To display a stored spectrum, select the desired Data L ocation, then tap Display to show the list
of spectrafor that location (Fig. 51). Tap to highlight the desired file, then tap Choose to display
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it (Fig. 52). The display screen show the filename and spectrum, and provide a subset of the
Home screen’ s display control buttons.

Display Spectrum

Directory:

|My Documents

Filename

2008 11 28 13_25 170.Spc
2008_11_21_05_23_410.Spc
2008_11 20 _12_53_130.Spc
2008_11_20_12_59_000.Spc

2008_11 20_12 05_460.5pc
2008_11 20_12 09_270.5pc
2008 11 20_12 50_590.Spc

Aanno 44 40 40N A NADH O

il

<] I

[T»

Choose

Back

2008_11 20_12 49 100.Spc

1000

100

10

Marker: 2997.78 keV = 0Cnts
<< >>
Zoom <> Lin
Back

Figure51. Choosethe Spectrum to

be Displayed.

Figure52. Display Stored

Spectrum File.

NOTE Choosing to display a stored spectrum does not load it into (overwrite the current
spectrum in) the detector’ s live-spectrum memory.
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4.1.8.5. Deleting a Spectrum File

To permanently remove a spectrum file, select the desired
Data L ocation, then tap Delete to display the list of avail-
ablefiles (Fig. 53). Tap to highlight the desired file, tap
Choose, then tap Y es to confirm that you wish to delete.
Thereisno “undo” for this operation.

4.1.9. Nuclide Report

The Nuclide Report (Fig. 54) isavery useful tool for
monitoring nuclide count rates and activitiesin the field.
The display is updated in real time so you can have a
“live” reading of the selected nuclides. Y ou can select
up to nine gamma-ray energies located anywhere in the
spectrum. The display shows the nuclide name, the
energy, and the calculated value. The calculated valueis
the peak net area multiplied by a constant divided by the
live time. (The details of the calculations are explained
in Section 7.1.) The Constant is user-entered as dis-
cussed in Section 4.1.6.6, page 37. If you use avalue

of 1, the calculated value is the net peak count rate. If
the efficiency and yield (branching ratio) are included

in the factor, the calculated value is the activity.

Delete Spectriim

Directory:
|My Documents A

Filename
2008 11 28 13 25 170.Spc

[»

2008 11 21 05_23 410.Spc
2008 11 20_12 53 130.Spc

2008_11 20_12 59 _000.Spc

2008_11 20_12 49 _100.S5pc

2008 11 _20_12 05_460.Spc |

2008_11 20_12 50_590.Spc

Lo TaTa¥-~ N0 K| 40 40 A NSNS

<] I [[»

<

Choose Back

Figure 53. Choosethe Spectrum to
be Deleted.

Nuclide Report

Nuclide | keV | Bq | +%
Be-7 477.8  0.00E+000 0.0

K-40 1462.6 1.6E+002 3.6
Ru-103 30.8 0.00E+000 0.0

Back

Figure54. View the Nuclide
Report.
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4.1.10. Turn Cooler OFF/ON

Thisisasimple on/off toggle for the mechanical cooler Menu
(Fig. 55). The button label changes to reflect the next
available action. For more information on the cooler, View Status Sample Desc
see Section 3.1.1.
Peak Info MCA Settings
Gen Settings Spectra
v N
Nuclide Report ( Turn Cooler OFF )
N
Exit About Back

Figure55. Cooler isOn.
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5. FILE TRANSFER TO COMPUTER

The trans-SPEC stores Identification Mode spectrain the ORTEC .SPC file format, and Search
Mode spectrain the ssmpler .CHN format. Once you have downloaded the spectrum files, you
can view and analyze them with ORTEC spectroscopy programs such as MAESTRO, Gamma-
Vision, and ISOTOPIC. Thefile transfer method depends on your computer operating system
and where your spectrum files are stored on the trans-SPEC.

® Spectrastored on the SD card (recommended) — The simplest method is to move the
card to a computer with amemory card reader and Windows Explorer. Otherwise, trans-
fer files using the Windows Mobile Device Center or ActiveSync as described below.

® Spectrastored in the trans-SPEC’s My Documents folder:

— Windows 8/7: Y ou must download and install Windows Mobile Device Center, as
described in Section 5.1, then copy files via Windows Explorer.

— Windows XP: You must download and install Microsoft ActiveSync driver, as
described in Section 5.2, then copy files via Windows Explorer.

IMPORTANT Before connecting the trans-SPEC to a computer for thefirst time, install Win-

dows Mobile Device Center or ActiveSync first. Otherwise, the unit may not
be able to communicate properly with the computer. Contact our Global Service
Center if you need assistance.

1)

2)

3)

5.1. Windows 8 and 7

Download and install the free Windows Mobile Device Center from the Microsoft Download
Center. Follow the wizard prompts, restart the computer, then start the Windows Mobile
Device Center program.

Connect the trans-SPEC’s DATA port to the computer. If thisisthe first time the trans-SPEC
has been connected to this computer, Windows 8 and 7 will indicate that the hardware driver
has been installed. Windows Mobile Device Center will then take several secondsto com-
municate with the trans-SPEC and indicate the its computer is Connected (Fig. 56). If
Windows Mobile Device Center cannot connect to the trans-SPEC, see the troubleshooting
steps in Section 6.10.

Click Connect without setting up your device. Thiswill prevent the host computer and
trans-SPEC from automatically synchronizing (i.e., exchanging files). Do not modify the
Program and Services, transfer graphics or music to the trans-SPEC computer, or change
the Mobile Device Settings.
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IMPORTANT Remember that the trans-SPEC is hot to be used for purposes beyond the
monitoring tasks described in the user manual, and no changes should be
made to the operating system settings.

4) Hover over File Management to expand its topics, and click Browse the contents of your
device (Fig. 57).

&) Windows Mobile Device Center o [ &) Windows Mobile Device Center o |
&3 Home * Quick Connect -

() Home @-

" Windows

'. Mobile:

' Windows

'. Mobile: \

.\ "2 Set up your device
) Py

G et Outlook contacts, calendar, e-mail and other
information on your device.

J 3 Browse the contents of your device

f
?ﬁ Connect without setting up your device
2

V’ Connected V’ Connected {{::;'é Mobile Device Settings
Figure56. Thetrans-SPEC is Connected to the Figure57. Choosethe File Management Browse
Computer. Option.

5) Windows Explorer will open and the trans-SPEC’ s computer will be listed as shown in
Fig. 58. Stored search and identification fileswill be located in the SD card’s Data folder or
in the My Documents folder, depending on the location set on the Spectra dialog (see
Section 4.1.8.2).

6) If your files are stored on the SD card, select the Storage Card and open the Data folder. If
your files are in the My Documents folder, select the Documents item on the | eft sidebar.
| dentification Mode spectrain the .SPC format have a“spectrum” icon with a green back-
ground. Search Mode filesin the .CHN format have a*“spectrum” icon with a gray back-
ground. Text files have the default file icon.
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1)

2)

3)

=NASN X
e | E » Computer » Tripod Data Systems Nomad - | +y | | Search Tnpod Data Systems Nomad 0 '
Organize » - O @
T Favorites ! Storage Card
r -—_- - | - -
B Desktop — 957 ME free of 972 MEB W 153 GE free of 183 GB
& Downloads

= Recent Places

4 Libraries
3 Documents
;.. Music
| Pictures

B videos

& Computer
&, Local Disk [C3)
—u Operating System In
§ Tripod Data System:s

ca \
‘"I_ll Metwork

E 2 items

Figure58. Thetrans-SPEC Computer’s Top-Level File Structure.

5.2. Windows XP

Download the free ActiveSync v4.5 or higher from the Microsoft Download Center. When
download is complete, select Run. Thiswill automatically start installation. Follow the
wizard prompts and restart the computer.

Connect the trans-SPEC’s DATA port to the computer. If thisisthe first time the trans-SPEC
has been connected to this computer, Windows XP will display a series of “Found New
Hardware” messages indicating a mobile device (e.g., the trans-SPEC computer) has been
detected. The Synchronization Setup Wizard will start. Follow the wizard prompts for a
standard partnership according to step (3).

On the Synchronization Options screen, unmark ALL checkboxes, scrolling down as

needed to ensure all items have been deselected (Fig. 59). Thiswill prevent the host com-
puter and trans-SPEC from automatically exchanging files.
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IMPORTANT Remember that the trans-SPEC is not to be used for purposes beyond the
monitoring tasks described in the user manual, and no changes should be
made to the operating system settings. Doing so could void your warranty.

4) Continue with installation as directed. At the end of the wizard, the ActiveSync dialog will
indicate the trans-SPEC computer is Connected (Fig. 60). If ActiveSync cannot connect to
the trans-SPEC, see the troubleshooting steps in Section 6.10.

@® Synchronization Setup Wizard @

Synchronization Options

Yoaour Packet PC iz already et up to suhchronize with anather computer, [kems you
zelect will be synchronized with all computers.

Information Type
[ [25] Contacts
[ [ Calendar
[ 1 E-mail
] D Taszks
] L! Mates
O El Favorites
[ 12 Files

O (&) Media

Select an information type above and click Settings to change
synchronization options for that type.

[ < Back ]| Mext > |[ Cancel ]

Figure59. Unmark All Synchronization Options.

=

& Microsoft ActiveSync

File ‘Wiew Tools Help

(S M=

Connected
Sunchronized

Information Type

Sync Dekails | Explore  Options

Stakus

©

Figure 60. Connection Established.

5) You can now click the Exploretoolbar button in the ActiveSync dialog to open Windows
Explorer and view the new connection and its menu tree.
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From the host computer, the trans-SPEC is displayed as My Windows Mobile-Based Device
in the Mobile Device folder under My Computer (Fig. 61). Stored search and identification

fileswill be located in the SD card’ s Data folder or the My Documents folder or, depending
on the location set on the Spectra dialog (see Section 4.1.8.2). These locations are indicated

by arrowsin Fig. 61.

|dentification Mode spectrain the .SPC format have a “spectrum” icon with a green back-
ground. Search Mode filesin the .CHN format have a*“spectrum” icon with a gray back-

ground. Text files have the default file icon.
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| My Windows Mobile-Based Device |'._||'E|E|
File Edit Wiew Faworites Tools  Help #
Address | [J | w Go
Marne Size  Twpe Modified
Databases Syskem Folder
[y Conntgr File Folder
= | My Documents Fils Folder
[Chprofiles File Folder
[C3)Program Files Fils Folder
= || ()50 Card File Folder
) Temp File Falder
[Cwindows File Folder
10 object(s) B Maobile Device

Figure61. Exploringthetrans-SPEC Computer’sFilesfrom the
ActiveSync Window.

5.3. When File Transfer Is Complete

To return the trans-SPEC to standal one service, simply disconnect it from the USB cable and
navigate back to the home screen.

53



ORTEC® trans-SPEC®-DX-100 / trans-SPEC®-N User’'s Manual 931042C/ 1014

[Intentionally blank]
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6. TROUBLESHOOTING

6.1. “Error Saving Spectrum File” Message

This message is generated if the spectrum storage location is set to aremovable card drive and
no card isin the specified drive. Insert the card and tap Save again. If you do not have a card for
the specified drive, go to the Spectra screen and select avalid location. The spectrum will be
retained in live-spectrum memory until you clear it or start another acquisition.

6.2. If the trans-SPEC Program Stops

The trans-SPEC incorporates a computer running the Windows Mobile operating system. Occa-
sionally, the operating system will stop responding to external commands. L ocate the on/off but-
ton under the dust cover beside the SD card drive or on the bezel at the top of the touchscreen,
then press and hold it until the computer turns off. Press the button again to restart the computer
(the mechanical cooler will continue running). Thiswill reset the operating system and automati-
cally relaunch the trans-SPEC application.

6.3. If You Drop the trans-SPEC

The trans-SPEC has been designed to be a rugged instrument, and should survive reasonable
levels of mechanical abuse. It has been drop-tested to destruction in development and is known
to have a high degree of survivability to “normal” shock and vibration.

If the instrument is dropped:

e Turn off the MCA electronics (not the cooler): to do this, disconnect from any external
power source, disconnect any USB connection, press and hold the On/Off button. Wait
5 seconds, then turn the unit back on. This should reset any mechanical relays that might
have been deactivated by the drop.

® |nspect the exterior for evidence of mechanical damage or distortion.

® Listen tothe cooler: If you hear any unusual noises (rattling or pinging) emanating from the
cooler, contact your ORTEC representative or our Global Service Center.

® Monitor the View Status screen for the next few hours to ensure that the cooler and bias volt-

age are functioning properly, and ensure that it is still calibrated. If the calibration is signifi-
cantly changed, this could indicate a problem.
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If the unit failsin one or more of these respects or if any message boxes indicate afailure, con-
tact your ORTEC representative or our Global Service Center for further assistance. Remember
that there are no user-serviceable parts inside the trans-SPEC and opening the case will void
the warranty.

6.4. If the trans-SPEC Will Not Turn On

® Connect the trans-SPEC to an external power source. It should automatically boot up, turn
the cooler on, and start the trans-SPEC software application.

e |f theinternal batteries are exhausted but can still hold a charge, see the next section.

e |f the battery does not hold acharge, ensure that it is properly installed. If properly installed,
the battery must be replaced according to the instructions in Appendix K.

6.4.1. Starting from an Exhausted Battery

If the internal battery is completely exhausted, connect the trans-SPEC to the docking station,
PAC-II, or an alternative power source. If the battery is completely discharged, it will typically
reach full charge in 3—4 hours. Once the system has been restarted, you can begin re-cooling the
detector.

6.5. If the Docking Station Spontaneously Shuts Down
and Restarts

If you attempt to cool the trans-SPEC when itsinternal battery is completely discharged, the
high current draw could cause the docking station to shut down and restart approximately once
every minute or two. The trans-SPEC will not be damaged by this “cycling,” but the unit could
take an excessive amount of time to cool and charge. To avoid this, allow the battery to charge
for 2 hours before turning on the cooler.

6.6. If the Display is Lost or Posts a “Display
Disabled” Message

The MCA board in the trans-SPEC could shut down in such away that the software becomes
unresponsive and pressing the front-panel ON/OFF button has no effect. This can occur if the
Instrument’ sinternal battery is exhausted and the cooler turns off while the display is still on; or
if you try to start the cooler using only the internal battery, that is, without connecting the trans-
SPEC to either its charger base or an external power supply. To recover the display:
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® Rechargetheinternal battery.

® Disconnect the trans-SPEC from the charger base or external power source and from any
USB connections.

® Turn the unit off by pressing the ON/OFF button. Wait 15-20 seconds; this will return
the MCA board to anormal off state.

® Pressthe ON/OFF button to power on the trans-SPEC display. It might take afew
seconds for the display to appear, so wait at least 1 minute before trying the procedure

again.

For further assistance, contact your ORTEC representative or our Global Service Center.

6.7. If the Unit Does Not Return to Standalone Mode When
Disconnected from the Computer

If the Status: USB Host Enabled message persists (i.e., the unit does not switch back to stand-
alone mode) when you disconnect the CONTROL port from the computer, reattach the USB
cable to the CONTROL port, wait 12-15 seconds, and disconnect the cable. Repeat as needed
until the message clears. If the message does not clear, |ocate the microprocessor’s ON/OFF
button and reboot it. The mechanical cooler will remain on during this procedure.

6.8. “Batteries Hot or Overheated” Message
If the battery in the computer that controls the trans-SPEC becomes overheated — for instance,
If the unit isleft in avehicle on avery hot day — a“batteries hot or overheated” message might

be displayed and the unit could perform unpredictably. Cool the instrument until the message
disappears. The maximum operating temperature is40°C (104°F).

6.9. If You Forgot the Administrator Password

Thereis no master password. Contact your ORTEC representative or our Global Service Center
for assistance.

6.10. Windows Connectivity Problems
Typicaly, if ActiveSync or Windows Mobile Device Center cannot find the trans-SPEC, it is

because the Windows connectivity software was not installed first, before the unit was connec-
ted to the computer. If the Windows connectivity software has not been installed, when you
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attach the trans-SPEC to the computer for the first time, the “new hardware” bubblesin the
lower right corner of the screen will indicate that device driver installation failed.

e Confirmthe USB cableisgood. If connecting viaaUSB hub, ensure that it is correctly
connected and functioning. If this does not resolve the issue, go to the next step. Finaly,
make sure you are connecting to the PC viathe DATA port. If this does not resolve the
ISsue, go to the next step.

e |n Control Panel, open the Device Manager and check for an Unknown Device entry that
disappears when you disconnect the trans-SPEC from the computer. If such an entry
exists, reconnect the trans-SPEC, right-click on the Unknown Device, select Uninstall,
and confirm that you wish to uninstall the instrument. Disconnect the trans-SPEC from
the computer.

e Download and install (or uninstall and reinstall) the ActiveSync or Windows Mobile
Device Center software, making sure you have downloaded the correct version; restart
the computer; and start the connectivity program.

® Restart the trans-SPEC by pressing and holding the On/Off button for 5 seconds, until the
screen goes dark and the instrument reboots. When the trans-SPEC program has fully
reinitialized, reconnect to the computer. Y ou should see one or more “new hardware’
bubble messages indicating the trans-SPEC was successfully detected.

® |f these steps do not resolve the issue, contact your ORTEC representative or our Global
Service Center. In the meantime, if your spectrum files are stored in the instrument’s My
Documents folder, you may wish to exit the trans-SPEC program, use the computer’s File
Explorer program to copy the spectrato an SD card, then mount the SD card in the
computer and transfer the files that way.

6.11. Troubleshooting MAESTRO-Related Problems

6.11.1. MAESTRO Does Not Connect with the trans-SPEC

If properly installed and functioning MAESTRO software (or other CONNECTIONS programs)
cannot find and communicate with the trans-SPEC when it is connected to the computer viathe
rear-panel DATA port and being used asan MCA:

® Make surethe trans-SPEC is powered on and is connected to the computer viathe DATA
port.

® Make sure USB hubs are correctly connected and functioning.

58



931042C/ 1014 6. TROUBLESHOOTING

e Runthe MCB Configuration program according to the instructions in the MAESTRO
User’s Manual.

6.12. Other Problems with the trans-SPEC
Should the trans-SPEC exhibit other unusual behavior, confirm that the Regional Settingsin the
Windows Mobile operating system are set correctly, and restore them if necessary. The trans-
SPEC is designed to function with Windows Mobile set to the English (United States) region
and its default values for decimal symbol, digit grouping symbol, and time and date formats, as
described below. Using other than the factory default settings can cause operational problems.
To check these settings:

e OntheMain Menu screen, tap Exit, then confirm that you wish to end the trans-SPEC
program.

® On the Windows desktop, tap the Start square in the upper left corner of the screen, then
tap Settings.

® |n the Settings dialog, tap the System tab, then select Regional Settings.
® On the Region tab, select English (United States) from the droplist.

® On the Number tab, choose the period ( . ) for the Decimal symbol and the commal ()
for the Digit grouping symbol.

® Onthe Timetab, select h.mm:sstt asthe Time style and the full colon (: ) asthe Time
Separator.

® On the Datetab, use M/d/yy asthe Short date, the forward slash (/) asthe Date
separator, and the L ong date format dddd, MMMM dd, yyyy.

® Tap the upper right OK circle, then the upper right X circle to return to the Windows
desktop.

® Restart the trans-SPEC application by tapping Start, Programs, trans-SPEC.

For further assistance, contact your ORTEC representative or our Global Service Center.
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[Intentionally blank]
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/. CALCULATIONS

7.1. The Nuclide Report

The Nuclide Report displays the activity of up to 9 user-selected peaks. Once the report is set up
you can view the Nuclide Report at any time. The peak area calculations are the same as the cal-
culationsin MAESTRO and other ORTEC software, so the Report contents can be duplicated
using the spectra stored in the computer. The calculated value is computed by multiplying the
net peak count rate by a user-defined constant. If the constant includes the efficiency and
branching ratio, the displayed value will be activity. The nuclide label and the activity units are
entered by the user.

The report has this format:
Nuclide keVv Bqg +%
CO-60 1332.5 1.21E+01 10.2
CO-60 1173.2 1.09E+01 12.3
CO-57 1221 1.48E+00 86.2

7.1.1. Calculations

These are the calculations used to generate the Nuclide Report’ s activity, uncertainty, and peak
values.
7.1.1.1. Activity

Activity is calculated as follows:

NetCounts x Constant

Activity =
4 LiveTime

where:
Constant is the Constant value entered on the Edit Nuclide ROI screen (Section 4.1.6.6).
Thisisnormally the inverse of the product of the efficiency and the yield (branching
ratio). Note that the efficiency is the absolute counting efficiency for the source-detector
geometry being used. Thus, in order to get meaningful activity results, asin any counting
situation, you must have efficiency factors appropriate to the actual counting geometry. If
Constant is set to 1, you will get the peak count rate on the display.
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LiveTimeisthe current live time.

NetCounts is computed with the following equation:

NetCounts = GrossCounts — Background

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

Background is:

AvgCount first 3 chan + AvgCount last 3 chan

Background = 5 * ROIWidth
ROIWidthiis:
ROIWidth = EndChannel - StartChannel +1 -6
7.1.1.2. Uncertainty
Uncertainty (in percent) is calculated as follows:
\ GrossCounts + Background - ROIWidth
Uncertainty = 6 * 100

NetCounts

7.1.1.3. Peak

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

where:
MaximumROI Chan is the channdl in the ROI with the most counts. If there are no data,
the center channel of the ROI is used.
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EnergySope and Energylntercept are the energy calibration values as entered on the
touchscreen (in standalone mode) or by software (when connected to a computer). If the
values are not present, the result is given in channels.

7.2. MDA Preset Calculation

The formulafor the MDA can be represented as follows:

a+ \/b +c¢ * Counts in ROI,
Live time * Eff; x Y ield

MDA, =

where:
MDA, = Minimum detectable activity for the i"™ nuclide (Bq)
a,b,c = Constants
Countsin ROI; = Grosscountsini™ ROI
LiveTime = Counting live time (sec)
Yield = Branching ratio (gammas/Bq)
Eff, = Detection efficiency for thei™ nuclide

The MDA vauesinthe MCB are calculated, in becquerels, given the constantsa, b, and c. i is
an index from 0O to 19 that represents the 20 unique nuclides. The constants a, b, and c; MDA,
Eff.; and Yield are loaded into the MCB by the user.

The expected (preset) value is Eff; * Yield x MDA, . The calculated valueis:
(a + \/b +c¢ * Counts in ROI, ) / Live time

The calculated values are compared with the expected values and when all are lower, acquisition
IS stopped. Note that a, b, and ¢ are common for all nuclides while the ROI and the expected
value are unique for each of the nuclides.
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8. SPECIFICATIONS’

Gamma-Ray Detector Internal, coaxial HPGe detector.

® trans-SPEC-DX-100 P-type high-purity germanium, 65 mm diameter x 50 mm length,
nominal.
— Relative efficiency: 40% typical (ANSI/IEEE 325-1996)
— Resolution: 1450 eV @ 122 keV and 2.15 keV @ 1332 keV (FWHM warranted at
optimum settings).
— Peak shape: 1.9 typica (FWTM/FWHM).

e trans-SPEC-N N-type high-purity germanium, 67 mm diameter x 69 mm length,
nominal.
— Relative efficiency: >50% typical (ANSI/IEEE 325-1996)
— Resolution: <1600 eV @ 122 keV and <2.5 keV @ 1332 keV (FWHM warranted at
optimum settings)
— Peak shape: 1.9 typica (FWTM/FWHM).

If you must test the dose-rate measurement capability with a point source, especially at close
range, it isimportant to know the reference points of the detector, since test procedures such as
ANSI or IAEA prescribe use of point sources at specified distances from the reference point of
the instrument. The reference point is the geometric center of the Ge detector endcap disk (see
Fig. 62).

GPS Internal NMEA-compliant WAAS-capable.

Wireless Communication Built-in IEEE 802.11b wireless hardware; third-party software can
be used to implement this option.

Stored-Spectrum Memory The Detective can store search and spectrum files on removable
SecureDigital cards.? The number of spectra stored on an individual card depends on the card
capacity. The instrument is shipped with a4 GB card.

Cooler High-reliability, low-power Stirling cooler, dual-piston design, 1 W nominal lift at
100K. Initial cooldown time depends on ambient temperature, but at 25°C istypically <12 hours.

Subject to change without notice.

®Note that the computer also has a CF type |1 CompactFlash slot. However, the dust cover, which must be in place
to prevent contaminating the card slots, blocks full insertion of the CF card.
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Digital Noise Suppression ORTEC Low-Frequency Rejector filter.”

8.1. MCA Specifications

Display Color LCD touchscreen provides live spectrum display, status information, and
analysis results.

Full Display and Zoom Modes Display of multiple ROIs.
StatusLine User-configurable parameter display; choice of two from: live time, real time, live
time remaining, real time remaining, battery life remaining, count rate, count rate in ROI, and

counts.

Marker Line User-configurable parameter display; choice of two from marker location in
energy, marker location by channel, and counts per channel at marker.

HPGe p
DETECTOR

(]
L O

Il
571  5.72 \
) oye \f

2.48 - 0.65

Figure 62. Reference Point for the HPGe Detector (all measurementsin inches).

Energy Calibration Multi-point energy calibration using peak channel and energy.

Patent pending.
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Real-Time Activity Calculation (Nuclide Report) Onscreen reporting of real-time activity
and uncertainty for up to 9 user-defined regions. Activity is calculated as net count-rate divided
by user supplied efficiency factor.

System Gain Settings

e Conversion gain: Software controlled from 512 to 16k.
e Coarsegan: 1,2, 4,8, 16, or 32.
® Finegain: 0.45to 1.

Full-Scale Energy Range

e trans-SPEC-DX-100: With the available range of gain settings, the achievable full-scale
energy rangeis 187 keV to ~7 MeV.

e trans-SPEC-N: With the available range of gain settings, the achievable full-scale
energy rangeis~40 keV to ~11 MeV.

Shaping-Time Constants

® Risetime 0.8 usto 23 pus.
e Flattop: 0.3 usto 2.4 uswidth.

Dead-Time Correction Extended live-time correction according to Gedcke-Hale method.™
Accuracy: area of reference peak changes <+3% from 0 to 50000 cps.

Linearity
e |ntegral Nonlinearity: <+0.025% over top 99.5% of spectrum, measured with a mixed
source (*°Fe at 5.9 keV to ®Y at 1836 keV).
e Differential Nonlinearity: <+1% (measured with a BNC pulser and ramp generator).

Digital Spectrum Stabilizer Software-controlled, stabilizes gain and zero errors.
Temperature Coefficient

® Gain: <35 ppm/°C. [Typically 30 ppm/°C.]

o Offset: <3 ppm/°C.

Overload Recovery At maximum gain, recovers to within 2% of rated output from x1000
overload in 2.5 non-overloaded pulse widths. (Measured using the InSight Virtual Oscilloscope.)

Pulse Pile-Up Regjector Automatically set threshold. Pulse-pair resolution typically 500 ns.

°Ron Jenkins, R. W. Gould, and Dale Gedcke, Quantitative X-Ray Spectrometry (New Y ork: Marcel Dekker,
Inc.), 1981, pp. 266-267.
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Digital Gated Baseline Restorer Software-controlled adjustment of the restorer rate (High,
Low, and Auto).

LLD Digita lower level discriminator, set in channels. Hard cutoff of datain channels below
the LLD setting.

ULD Digital upper level discriminator, set in channels. Hard cutoff of datain channels above
the ULD setting.

Ratemeter Count-rate display on touchscreen and/or host computer screen.

Presets Multiple presets can be set within MAESTRO for any or all of the following:

e Real Time Stops data collection when the real time reaches this value (in increments
of 19).

® LiveTime Stopsdata collection when the live time reaches this value (in increments
of 19).

e ROI Integral Integral count stops data collection when the sum of all ROI channels
reaches this value.

® ROI Peak Peak count stops data acquisition when any ROI channel reaches this value
(maximum value of 2%-1 counts[4 x107).

® Uncertainty Setstherequired statistical accuracy on a key peak (for example: stop
counting when the activity of ®Co is known to be better than 5%).

e MDA Stops data collection when the value of the minimum detectable activity (MDA)
for up to 20 user-specified MDA nuclides reaches the needed value. The presets are
implemented in hardware so the computer does not have to poll the trans-SPEC for the
preset to operate. See Section 7.2 for details on the MDA preset calculation.

L ow Frequency Rejector (LFR) Filter™ Thedigital signal processor incorporates ORTEC's
exclusive LFR filter, designed to reduce microphonic and low-frequency periodic noise from
germanium detector output signals, thereby producing significant improvement in spectral reso-
lution. The LFR is specifically beneficial in systems cooled by mechanical coolers, which are
known to often contribute microphonic noise to the spectrum (thereby degrading spectral resolu-
tion). The LFR is also capable of reducing any periodic noise signal resulting from surrounding
electronics and equipment or ground loops.

"pgtent pending.
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8.2. trans-SPEC Physical Specifications

Maximum Overall Dimensions 39.4cmL x 16.3cmW x 34.9cmH (15.5in. X 6.6 in. X
13.8in.) including handle, Ge detector endcap, and shock absorbers.

Weight 11.1 kg (24.4 1b).

Maximum Shock Tolerance 20 g. An accelerometer inside the instrument tracks the maximum
shock to which the trans-SPEC has been subjected, and a shock in excess of 20 g will void the
warranty.

Internal Battery Life >3 hours at 25°C with a cold detector on fully charged internal battery;
battery lifetime may be extended indefinitely by the use of external battery packs which are
available in “battery belt” formats. The unit is expected to be kept running once cold.

Input Power 10-17V dc 30 W or via auto-sensing mains-powered battery charger.

Temperature Operation Range/Humidity -15°Cto +50°C, relative humidity <90% at 35°C,
non-condensing.

Communications Ports Rear-panel CONTROL and DATA USB ports protected by dust
cover; INPUT POWER; and DC IN.

CE Conformsto CE standards for radiated and conducted emissions, susceptibility, and
low-voltage power directives.

8.3. Docking Station

POWER IN Keyed, front-panel connector connects to the mains-powered dc power supply.
Power Supply Cable Integral rear-panel cable terminating in MS3112E12-10-s or Bendix

PT02E-12-10S connector, center contact positive, attaches to the trans-SPEC’'s INPUT POWER
connector to supply external power and charge the trans-SPEC’ sinternal battery.

8.4. PAC-Il Power Adapter/Charger

POWER IN Keyed, rear-panel connector attachesto a+12—15 V dc power supply, 9 A
maximum.

AC Input Rear-panel connector, 115-230 V ac, 50-60 Hz, 250 VA maximum.
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OUTPUT Integra front-panel cable terminating in MS3112E12-10-S or Bendix PT0O2E-12-
10S connector, center contact positive, attaches to the trans-SPEC INPUT POWER connector to
supply external power and charge the trans-SPEC’ s internal battery.

Charger StatusLEDs Front-panel red and green LEDs. When the trans-SPEC’ sinternal bat-
tery is charging, the red indicator is continuously lit. The red indicator flashes if you disconnect
the unit before its battery is fully charged, or if the trans-SPEC is connected but the internal bat-
tery isfaulty. When the battery is fully charged, the green indicator turns on and the red indi-
cator turns off.

8.5. Computer Prerequisites

In addition to completely independent, standalone operation, the trans-SPEC can also be
operated as a benchtop MCB, in conjunction with ORTEC spectroscopy applications such as
MAESTRO, by connecting it to any computer running Windows 8, 7, or XP Professional SP3.

8.6. Shipping the trans-SPEC

To avoid damaging the cooler by overheating it and, where applicable, to comply with transpor-
tation regulations, be certain to turn the cooler off before shipping the trans-SPEC. To do this,
go to the Main Menu and tap Turn Cooler OFF. The unit can be shipped as soon as the cooler
isturned off. There is no need to wait until the detector warms up.

8.7. Long-Term Shutdown/Storage

CAUTION
This instrument should be cooled and brought to operational status for at least 48 hours every
month. Failure to do this may result in degraded performance or cooling system failure.

This instrument uses a Stirling cycle refrigerator and all-metal-sealed cryostat designed for long
operational life. The vacuum integrity inside the cryostat is maintained by “getters,” which sca-
venge traces of residual material when cold; and by an ion pump that operates when the instru-
ment is powered up. These two techniques maintain the system vacuum in peak condition during
normal use. A good vacuum yields rapid cooldown and ensures operation at the high end of the
Instrument’ s operating temperature range.
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Over time, in any cryostat system, residual contaminants can be released from the materials
inside the evacuated cryostat by a process called outgassing.*? It has become apparent that, in
extended storage, the vacuum in our mechanically cooled identifiers may degrade to the point
that, on trying to restart, the gas load inside the cryostat is too high and the unit failsto cool. The
remedy is reasonably straightforward, if inconvenient: a*“pump and bake” of the instrument is
required at an ORTEC service center. Fortunately, you can easily avoid this problem:

We strongly recommend that instruments used only occasionally be turned on once a month,
fully cooled to Ready status, and allowed to run for at least 48 hours. Doing this startstheion
pump and activates the internal getters, ensuring that the vacuum is maintained in good
condition.

Aswell as maintaining the vacuum, this procedure keeps the system battery “topped up” and
also provides peace of mind that the system will cool when required.

8.8. Feature Mask Bits

The following table describes the feature bits from the SHOW_FEATURES command discussed
on page 110. If the feature is supported in the trans-SPEC the bit is set to 1; if the featureis not
supported, the bit is 0.

o
~—+

M eaning
Software-selectable conversion gain

Software-selectable coarse gain

Software-selectable fine gain

Gain stabilizer

Zero stabilizer

PHA mode functions available

MCS mode functions available

List mode functions available

Sample mode functions available

Digital offset (e.g., 920)

Software-sel ectable anal og offset

HV power supply

Enhanced HV (SET_HV, SET/SHOW_HV_POL, SHOW_HV_ACT)
Software-selectable HV range (ENA_NAI, DIS_NAI)
Auto PZ (START_PZ_AUTO)

LOCD\IO?U‘I-POOI\JI—‘O|

e e e
A W DN R O

2Thisis not to be confused with a vacuum leak, although both result in a degradation of the vacuum.
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Bit Meaning

15  Software-selectable manual PZ (SET/SHOW_PZ)

16  Battery-backed, real-time clock (SHOW_DATE/TIME, SHOW_DATE/TIME_START)
17  Sample changer support (SET/SHOW_OUTPUT, SHOW _INPUT)

18  One-button acquisition (ENA/DIS/'SHOW_TRIG_SPEC, MOVE)

19  Nomadic (likely to move between opens)

20  Loca app data(SET_DATA_APP, SHOW_DATA_APP)

21  Software-retrievable serial number

22 Power management commands

23 Battery status support (SHOW_STAT_BATT)

24  Software-selectable AMP polarity (SET/SHOW_GAIN_POLAR)

25  Support for flattop optimization (ENA/DIS_OPTI)

26  Stoppable AutoPZ (STOP_PZ_AUTO)

27 Network support (e.g., DSPEC)

28  Multi-drop serial support (e.g., MicroNOMAD®?)

29  Software-selectable DPM address (SET_DPM_ADDR)

30  Multiple devices (e.g., 919)

31  Software-selectable ADC gate mode (SET_GATE...)

32  Software-downloadable firmware

33  Time histogramming functions available (e.g., 9308)

34  Software-selectable lower level discriminator

35  Software-selectable upper level discriminator

36 MCS-mode SCA input available

37 MCS-mode positive TTL input available

38 MCS-mode fast-negative NIM input available

39 MCS-mode discriminator input available

40  Software-switchable MCS-mode discriminator edge

41  Software-programmable MCS-mode discriminator level

42  Software-programmable SCA upper and lower thresholds

43  Software-selectable MCS-mode input sources

44 Uncertainty/statistical preset (SET_UNCERT_PREYS)

45 Features vary by input (SHOW_FEATURES depends on device/segment; multi-input MCBs only)
46  Software-selectable HV shutdown mode (SET/SHOW/VERI_SHUT)
47  Software-selectable shaping time constants (SET_SHAP)

48 Explorable shaping time constants (SHOW_CONFIG_SHAP)

49  Advanced shaping time (SET_SHAP_RISE, SET_SHAPE_FLAT, etc.)
50  Software-selectable BLR (ENA/DIS/ISHO BLR_AUTO SET/SHO/VERI_BLR)
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Bit Meaning

51 SHOW_STATUS command supported (returns $M record)

52  Overflow preset (ENA/DIS/SHO_OVER_PRES)

53  Software-enabled, MicroNOMAD-style audio clicker (ENA/DIS_CLICK)
54  Software-readable thermistor (SHOW_THERM)

55 Floating-point fine gain (SET/SHO/VERI/LIST_GAIN_FINE)

56  Software-enabled pileup rejector. (ENA/DIS/SHO _PUR, SET/VERI_WIDT_REJ)
57  Alphastyle HV power (SHOW_HV_CURRENT)

58  Software-readable vacuum (SHOW_VACUUM)

59  Acquisition darms (ENA/DIS/SHO_ALARM)

60 Hardware acquisition trigger (ENA/DIS/SHO_TRIG)

61  Ordina numbersfor shaping times (SET_SHAPO, SET_SHAP1, ...
62  Query gainranges (LIST/VERI_GAIN_FINE, ..._COAR, ... CONV)
63  Routable inputs (SET/SHOW_INPUT_ROUTE)

64  Externa dwell support (ENA/DIS DWELL_EXT)

65  Selectable SUM or REPLACE MCS modes (ENA/DIS_SUM)

66  External start of pass support (ENA/DIS/'SHO_START_EXT)

67 Explorable with MCS list commands (LIST_SOURCE, LIST_LLSCA & LIST_ULSCA)
68 Device supports the MDA preset

69  Software-selectable ADC type (Matchmaker™)

70 Has ability to daisy-chain MCBs (DART)

71 ZDT functions available (DSPEC® Plus)

72 DSPEC Plus-style Insight triggering (LIST/SET_TRIG_SAMP)

73 Multiple inputs per connection (for example, OCTETE® Plus)

74 Hardware count-rate meter (SH_CRM)

75  Hasmultiple ZDT modes (SET/SHOW/LIST_MODE_ZDT)

76 Has multi-nuclide MDA preset

77 Has MCS Replace then Sum Mode (SET_RPLSUM)

78 Has programmable external dwell voltage capability

79  No Peak Preset feature (M3CA and OASIS)

80 Programmable pulser (OASIS)

81 Programmable Vacuum/HV interlock (OASIS)

82 Programmable Current/HV interlock (OASIS)

83  Explorable Stabilizer (LIST_GAIN_ADJU,LIST_ZERO_ADJU)

84 Has programmabl e input impedance (MCS)

85  Advanced shaping-time feature has no CUSP (Micro-trans-SPEC)

86 Selectable HV rise-time (SET/SHOW/LIST_HV_RISE) (SBS-60)
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Bit Meaning

87 —

88 Monitor command support (SHOW_MONI_MAX/LABEL/VALUE)

89  SMART-1 Detector support (SHOW_SMART_DET, SHOW_SNUM_DET, SHOW_HV_RECO)
90 Nuclide report (SET/SHOW_NUCL_COEF, SET/SHOW_ROI_NUCL, ..))

91 Interactive Display Features Such as Nuclide Report

92  Advanced Stored Spectra (SH_SPEC_COUNT, SET/SHOW_SPEC ID, MOVE)

93  SET/SHOW_VIEW in MCBs with Dual-Port Memory or printer port interfaces, LIST_VIEW inall
MCBs

94  Connected to MCB via RS-232 (slow) port

95 NOSET_HV_POSI, SET_HV_NEGA, ENA_NAI and DIS_N

96 Low Frequency Rejecter (ENA/DIS/ISHOW _LFR)

97  Resolution Enhancer (ENA/DIS/SH_RENHANCER, SET/SHOW_RETABLE idx,val)
98 SET_MODE_RELIST for Resolution Enhancer List Mode

99  Readable Sample mode time per channel (SH_TIME_SAMPLE)

100  Adjustable Sample mode time per channel (SET/LIST_TIME_SAMPLE)
101 List Mode data streamed and formatted asin digiBASE

102  Supports ETP mode (ENA/DISSSHOW_ETP)

103  List Mode data streamed and formatted asin DSPEC Pro

104  SET/SHOWY/LIST_PZ using floating point microseconds

105 Risetime, flattop width and cusp not changeable from property page

106  HV not user changeable from property page (requires Bit 12)

107  Coarse and fine gain not user changeable from property page

108  PZ and flattop tilt not user-sel ectable from property page

109 LFR not user changeable from property page (requires Bit 96)
110  Portal Monitor style List Mode Synch is available

111  DSPEC-Pro Auxilliary BNC input available

112 SET _DISPLAY isNOT used to select ZDT data view (requires Bit 93)
113 1D Reports (DO _ID, SHOW_REPORT, SHOW_REPO_LINES)
114  Has neutron detector (SHOW_CRM 2 returns valid number)
115 —

116 —

117 —

118 —
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Bit
119
120
121
122
123
124
125
126
127

M eaning

Extended feature mask available (SH_FEAT_EXT)

75



ORTEC® trans-SPEC®-DX-100 / trans-SPEC®-N User’'s Manual 931042C/ 1014

[Intentionally blank]
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9. USING THE TRANS-SPEC WITH ORTEC
SPECTRUM ANALYSIS PROGRAMS

The trans-SPEC isintended for completely independent operation, with no external computer
required. However, when you connect the CONTROL port to a computer running ORTEC spec-
troscopy applications such MAESTRO or GammaVision, you can use it as a high-performance
HPGe spectrometer/digital MCB.

Be sure to install the accompanying versions of the CONNECTIONS Driver Update Kit

(P/N 797230) and MAESTRO. These contain the most up-to-date drivers for the trans-SPEC and
other ORTEC hardware. If you have any questions about software/hardware compatibility, con-
tact your ORTEC representative or our Global Service Center. The MAESTRO User’s Manual
contains complete instructions on software installation and configuration of the MCBs attached
to your PC. When installing CONNECTIONS, choose the USB-Based | nstruments selection to
install the correct driver for the trans-SPEC.

IMPORTANT

When both the trans-SPEC and Detective applications are installed on your identifier, the unit’s
operation depends on the application running when it is connected to the analysis computer.
If running the Detective application, the allowable changes to hardware settings within
MAESTRO are restricted. This includes the gain, rise time, calibration, and other settings that
will affect thelocation of gamma peaks (see the Detective operation manual for complete details
on allowable hardware settings). When you disconnect theidentifier’s CONTROL port fromthe
computer, the unit automatically restores all factory settings for the standal one Detective.

If the unit isrunning the trans-SPEC application, almost all hardware settings are adjustabl e (see
Section 9.3 for the allowable hardware settings). Any changes made in MAESTRO remain in
effect when you disconnect from the computer and return to standal one trans-SPEC operation.

9.1. Connecting the trans-SPEC to a Computer

To enter MCA Mode, ssimply connect the trans-SPEC to the computer viathe rear-panel CON-
TROL port. The trans-SPEC screen will display a Status: USB Host Enabled message above the
spectrum window and all touchscreen features will be disabled. The unit can then be used asa
high-performance MCB in MAESTRO, etc.

Thefirst time this trans-SPEC is connected to a particular for use as an MCB, follow the instal-
lation instructions in Chapter 5 for the host computer’ s operating system.
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Thefinal step isto runthe MCB Configuration program according to the instructions in the
MAESTRO User’s Manual to build Master Instrument List of all ORTEC MCBs accessible to
the PC.

To monitor the battery time remaining from within MAESTRO, go to the Status tab under
Acquire/M CB Properties....

To return the trans-SPEC to standal one operation, simply disconnect from the computer. Within
afew seconds, the touchscreen will become active in the normal standalone mode. Any changes
made to the hardware settings via the computer will remain in effect until changed from the
touchscreen.

NOTE MAESTRO and other ORTEC spectroscopy applications have a L ock/Unlock Detec-
tor command to prevent unauthorized users from changing detector settings, starting
and stopping data acquisition, and clearing the detector memory. Thislocking com-
mand functions separately from the trans-SPEC passwords. If the trans-SPEC is pass-
word-locked within MAESTRO, you can still useit in the field without knowing the
password; however, you cannot reconnect it to a PC and erase its memory. In addi-
tion, the next time you use it in MCA Mode with MAESTRO, it will still be locked.
Also note that if the trans-SPEC’ s display is locked, it cannot communicate with a
computer (Section 4.1.7.3).

9.2. Quantitative Analysis of trans-SPEC Spectra in
GammaVision and ISOTOPIC

The trans-SPEC can be used to collect data for quantitative analysis, either as a standalone field
instrument or a benchtop MCB connected to a PC. In both usage modes, the data are stored as
.SPC-format spectrum files. The .SPC files can then be quantitatively analyzed on a PC using
GammaVision or ISOTOPIC.

Note, however, that the trans-SPEC is not designed to store efficiency information in the .SPC
filesit creates. Therefore, for quantitative determinations, special attention is needed to prepare
the calibration (.CLB) file so that GammaVision or ISOTOPIC will add the efficiency informa-
tion during processing.

To prepare this calibration file, load a trans-SPEC calibration spectrum into GammaVision or
ISOTOPIC. Use the software application’s Calibration Wizard to obtain the additional effi-
ciency calibration, keeping the existing energy calibration. After the efficiency calibration is
computed, save the complete set of calibrationsasa.CLB file.
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To add the efficiency information to an existing .SPC file from a standal one trans-SPEC:

Transfer the .SPC file from the trans-SPEC to the PC (see Chapter 5).

Recall the .SPC filein GammaVision or ISOTOPIC.

Load the .CLB file containing the proper efficiency information. This can be done either
with the application’s Recall Calibration command; or by specifying the .CLB file asthe
calibration override in the GammaVision analysis options (.SDF) file or the ISOTOPIC
configuration.

Save the .SPC file with or without further analysis.

NOTE If the.CLB fileis specified in the GammaVision .SDF file or ISOTOPIC configura-

tion, the .An1 file generated during analysis will contain the proper calibration
information but the original .SPC file (without the efficiency information) will not
change.

To load the efficiency information before acquiring a new spectrum (with the trans-SPEC
attached to a PC):

Load the .CLB file either with the Recall Calibration command; or by specifying the
.CLB file asthe calibration override in the GammaVision .SDF fileor ISOTOPIC
configuration.

Acquire a new spectrum and save it in .SPC format.

9.3. trans-SPEC MCB Properties in MAESTRO

This section discusses the hardware setup dialogs you will see within MAESTRO when you use
the M CB Properties... command on the Acquire menu. The MCB Properties dialog contains all
of the instrument controls including acquisition presets, high voltage, hardware status indicators,
and amplifier settings. To view the hardware parameters and I dentification Mode reports for
spectra downloaded from the trans-SPEC, simply move from tab to tab. Click on Close when
finished.

When setting up a data acquisition, note that as you enter charactersin the data-entry fields the
characters will be underlined until you move to another field or until 5 seconds have |apsed
since a character was last entered. During the time the entry is underlined, no other program can
modify this value.
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The changes you make on most property tabs take place immediately. There is no cancel or undo
option for this dialog.

NOTES InMAESTRO, the Download Spectra and View ZDT Corrected commands on the
Acquire menu and the Smooth and Strip commands on the Calculate menu are
disabled for thisinstrument.

9.3.1. Amplifier

which contains the controls for Gain, _ _

. . FleIdData ] About ] Statuz ] Presets ] MDA Preset ] Muclide Report ]
Ba»_sel!ne _ReStor e, Input P(_)l arity, and {Bitpifer | Amplifier 2 | Amplfier PRO | ADC | Stabilizer | High Voltage |
optimization (the Preamplifier Type

b h ed Gain: 1.07 B azeline Restare O ptimize
cannot be changed). 0.45 100 | fao = Start Auto
_ » , e Tore _StopAuto_|
Gain — Set the amplifier coarse gain by Fine: | 05983
’ ’ |F|esistu:ur Feedbaclﬂ

selecting from the Coar se droplist, then omse [z 3]
adjust the Fine gain with the horizontal oerse X2
dlider bar or the edit box, in the range of
0.45to 1.00. Theresulting effective gain

Is shown at the top of the Gain section. Close
The two controls used together cover the : — -
entire range of amplification from 0.45 Figure 63. Amplifier Tab.

to 32.

Baseline Restor e — Returns the baseline of the pulses to the true zero between incoming
pulses. This improves the resolution by removing low frequency noise such as dc shifts or mains
power ac pickup. The baseline settings control the time constant of the circuit that returns the
baseline to zero. There are three fixed choices (Auto,” Fast, and Slow). The fast setting is used
for high count rates, the slow for low count rates. Auto adjusts the time constant as appropriate
for the input count rate. The settings are saved in the trans-SPEC even when the power is off.
The time constant can be manually set on the InSight Virtual Oscilloscope display on the
Amplifier 2 tab.

Y ou can view the time when the baseline restorer is active on the InSight display asaMark
region. In the automatic mode, the current value is shown on the InSight sidebar. For alow-
count-rate system, the value will remain at about 90. See the accompanying MAESTRO User’s
Manual for complete information on InSight Mode.

BU.S. Patent No. 5,912,825.
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Optimize — The trans-SPEC is equipped with both automatic pole-zero logic'* and automatic
flattop logic.™ The Start Auto optimization button uses these features to automatically choose
the best pole zero and flattop tilt settings. During optimization, pole zeroes are performed for
several rise-time values and the trans-SPEC 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 main-
tained in the trans-SPEC, the optimize function does not need to be repeated for each possible
rise time.

Aswith any system, the trans-SPEC should be optimized any time the flattop width is changed.
The detector should be connected in itsfinal configuration before optimizing is started. Use a
source with sufficient activity to produce a count rate of 5000 cps (monitor with MAESTRO's
Input Count Rate command) unless a guidance message is displayed in the lower |eft of the tab.
Click Start Auto. The process should take approximately 5 minutes to complete. If it does not,
click Stop Auto, check the input count rate, and reposition the source as necessary before re-
optimizing.

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

9.3.2. Amplifier 2

which accesses the advanced shaping _ _
| . | dln the |nS| ht Vlrtua| Field Drata ] Ahbout ] Statusg ] Freszets ] MDA Preset ] Muclide Report ]
controls including g Amplfier  Amplfier 2 | Amplifier PRO | ADC | Stabilizer | HighVoltage |

Oscilloscope mode, which is discussed . -

. y =2 1 Ime altop

in the MAESTRO User’s Manual. T =] | |wian T
The Rise Time value affects both the Tit[0.00000 =
rise and fall times, thus, changing the Pole Zero

rise time has the effect of spreading InSight Stat | Stop
or narrowing the quasi-trapezoid sym- Stat | Stop [ mm
metrically. The setting can range from

0.8to0 23.0. Thisrange allows you to

precisely control the tradeoff between __Ooe |
resolution and throughput. Starting Figure 64. Amplifier 2 Tab.

“U.S. Patent No. 5,872,363.

™U.S. Patent No. 5,821,533.
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with the default value, increase the rise time for better resolution for expected lower count rates;
and reduce it when unusually high count rates are anticipated, for higher throughput with some-
what worse resolution.

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

The dead time per pulse is approximately (3 x Rise Time) + (2 x Flattop Width).

In the Pole Zer o section, the Start button performs a pole zero at the specified rise time and
other shaping values. Unlike the optimize feature, it performs a pole zero for only the onerise
time. The pole-zero Stop button aborts the pole zero, and is normally not used. Use a source of
sufficient activity to generate an input count rate of 5000 cps. The operation should take
approximately 5 minutes.

After all the controls have been adjusted, return to the Amplifier tab and click on the Start Auto
optimization button. The most recent settings are saved in the trans-SPEC firmware even when
the power is turned off.

For the more advanced user, the InSight mode allows you to directly view all the parameters and
adjust them interactively while collecting live data. To access the InSight mode, go to the
InSight section and click Start. Once data acquisition is underway, the advanced user might
wish to select MCB Properties... and click on the InSight section’s Start button to adjust the
shaping parameters interactively with a“live” waveform showing the actual pulse shape.
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9.3.3. Amplifier PRO

Figure 65 shows the Amplifier PRO tab,
which contains the L ow Frequency
Reector (LFR) filter control. Turning
it off causes shifting and/or broadening
of peaksin addition to the acquisition
of noise in the lowest-energy channels.
We strongly recommend the LFR be
enabled during all data acquisitions.
Note, however, that you must turn the
LFR off to pole-zero the Detective.
Subsequent measurements can then be
taken with the LFR filter on.

9.3.4. ADC

Thistab (Fig. 66) contains the Conver
sion Gain, Lower Level Discriminator,
and Upper Level Discriminator con-
trols. In addition, the current real time,
live time, and count rate are monitored
at the bottom of the dialog.

Conversion Gain — This sets the max-
imum channel number in the spectrum.
If set to 16384, the energy scale will be
divided into 16384 channels. The con-
version gain is entered in powers of 2
from 512 to 16384 channels. The up/
down arrow buttons step through the
valid settings for the instrument.

Properties for: TSDX @

Field Drata ] Ahbout ] Statusg ] Freszets ] MDA Preset ] Muclide Report ]

[v Low Frequency Bejecter

Cloze

Figure 65. Amplifier PRO.

Properties for: TSDX @

Field Drata ] Ahbout ] Statusg ] Frezets ] MDA Preset ] Muclide Report ]

Converzion Gain - |16334 :I
Lower Level Disc |80 :I
Upper Level Disc |16332 il

Real Time Live Time
0.00 0.00

Count Rate 127

Cloze

Figure66. ADC.

Upper - and L ower-L evel Discriminators— The Lower Level Discriminator setsthe level of
the lowest amplitude pulse that will be stored. Thislevel establishes a hard lower-level cutoff,
by channel number, for ADC conversions. Setting that level above random noise increases use-
ful throughput because the MCB is not unproductively occupied processing noise pulses. The
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Upper Level Discriminator setsthe level of the highest amplitude pulse that will be stored. This
level establishes a hard upper-level cutoff, by channel number, for ADC conversions.

9.3.5. Stabilizer

The trans- SPEC hes both gain and zero

stabilizers. See the MAESTRO manual _ _
Field Drata ] Ahbout ] Statusg ] Freszets ] MDA Preset ] Muclide Report ]

for amore detailed discussion of each. Amplfier | Amplfier 2 | Amplfier PRO | ADC  {'StaBiizer™| High Voltage |

The Stabilizer tab (FI g 67) shows the [ Gain Stabilization E nabled [ Zero Stabilization E nabled
current values for the stabilizers. The Center Chan: |0 Center Chan: [0
value in each Adjustment section width: |1 width: |1
shows how much adjustment is cur- Suggest Fegion Suggest Region
rently applied. The I nitialize buttons Adiustment Adiustment

set the adjustment to O. If the value Initialize | +0% Initislize | +0%
approaches 90% or above, the ampli-

fier gain should be adjusted so the
stabilizer can continue to function — ﬂ
when the adjustment value reaches Figure 67. Stabilizer.

100%, the stabilizer cannot make further

corrections in that direction. The Center

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

To set up the stabilizer, enter the Center Channel and Width values manually or click on the
Suggest Region button. Suggest Region reads the position of the marker and inserts values into
thefields. If the marker isin an ROI, the limits of the ROI are used. If the marker isnot in an
ROI, the center channel isthe marker channel and the width is 3 times the FWHM at this energy.

Now click on the appropriate Enabled checkbox to turn the stabilizer on. Until changed in this

dialog, the stabilizer will stay enabled even if the power is turned off. When the stabilizer is
enabled, the Center Channel and Width cannot be changed.
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9.3.6. High Voltage

Figure 68 shows the High Voltage
tab, which alows you to turn the bias
voltage off and on, and monitor the
Actual bias. Y ou cannot adjust the
bias voltage or polarity, nor can you
change the Shutdown mode, which
isfixed as SMART.*°

9.3.7. Field Data

Thistab (Fig. 69) is not used, and
always displays 0 Stored Spectra in
the lower left corner. To transfer
stored spectrato a computer, see
Section 5.

Properties for: TSDX

Field Drata ] Ahbout ] Statusg ] Freszets ] MDA Preset ] Muclide Report ]

On Target | -2200 ‘alts

0 Actual | -2183 Wolts Shutdown
SMART |

On

Cloze

Figure 68. High Voltage.

Properties for: TSDX

Amplfier | &mpifier 2 | Ampliier PRO | 4DC | Stabilizer | High Voltage |

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

tove Spectra

I
[

1 Stared Spectra

Cloze

Figure 69. Field Data.

®Thisis areference to the trans-SPEC’s SMART-1™ detector technology. For more information on SMART-1,

see the ORTEC catalog or visit www.ortec-online.com.
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9.3.8. About

Thistab (Fig. 70) displays hardware
and firmware information about the
trans-SPEC as well as the data Acqui-
sition Start Time. In addition, the
Access field shows whether the MCB
Is currently locked with a password by
MAESTRO. Read/Write indicates the
MCB is unlocked and Read Only
means it islocked. See the MAESTRO
User’s Manual for more information.

Usethe Firmwar e Revision field to
determine the instrument type and
firmware version. This parameter is
formatted TSDX-nnn, where nnn is

the firmware version. In the accompanying

Properties for: TSDX @

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

TSSO
Sample
Acquizition Start Time Access
16:24:06 "Wednesday, March 18, 2003 R eadfafrite
Firmware Revizion Seral Mumber Acquizition kMode
TSDe-001 Fanz PHA,

Cloze

Figure 70. About.

Illustration, TSDX-001 indicates atrans-SPEC running firmware v1. Y ou can also use the About
tab to view thisinformation for .SPC format spectra downloaded from the trans-SPEC.

9.3.9. Status

Figure 71 shows the Status tab. Ten
parameters are continuously moni-
tored in real time. Satisfactory status
Isreported as OK or anumerical value,
A faillureisreported asERR or a
descriptive message. Use the drop-
lists to select any six parameters to

be displayed simultaneously. Y ou

can change the selected parameters

at any time.

The monitored parameters are:

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

Properties for: TSDX @

amplifier | amplifier 2 | mplifier PRO | ADC | Stabilizer | High Voltage |

|~ State Of Heath 0K

|ﬂ Detectar Temperature  |[OK

|ﬂ Battery Woltage  [15.86 Valts
|ﬂ Battery Time Remaining 152 Min

|ﬂ Cooler Body Temperature (0K

|ﬂ Cooler Drive Yoltage 0K

Cloze

Figure71. Status.

® Gamma Dose Rate — reported in uSv/h.
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® Detector Temperature — reported as OK or ERR.

e Battery Voltage — reported in volts.

e Battery Time Remaining — in minutes.

e Cooler Body Temperature — OK or ERR.

® Cooler Drive Voltage— OK or ERR.

® Cold-Tip Temperature— OK or ERR.

e HV Bias— invaolts.

e |D TableVersion — not used by the trans-SPEC.

To resolve status problems, refer to Chapter 6. For further assistance, contact your ORTEC

representative or our Global Service Center.

9.3.10. Presets

Figure 72 shows the Presets tab. The
presets can only be set when the trans-
SPEC is not acquiring data (during
acquisition the preset field back-
grounds are gray indicating that they
areinactive). You can use any or all
of the presets at one time. To disable
apreset, enter avalue of zero. If you
disable al of the presets, data acqui-
sition will continue until manually
stopped.

When more than one preset is enabled
(set to anon-zero value), the first con-
dition met during the acquisition
causes the MCB to stop. This can be

Properties for: TSDX @

Amplfier | Amplfier 2 | Amplifier PRO | ADC | Stabilizer | High Yoltage |

. [Incertainty
Real Time [=]
Preset in %
Live Time [z]
Start Chan: |0
ROl Peak [cnt
eak [cnis) width: [
ROl [nteagral [znts]
Suggest Region
[ Overflow

Cloze

Figure 72. Presets.

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

87



ORTEC® trans-SPEC®-DX-100 / trans-SPEC®-N User’'s Manual 931042C/ 1014

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

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

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

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

Enter the ROI Integral preset value in counts. With this preset condition, the MCB stops count-
ing when the sum of al countsin all channels for this MCB marked with an ROI reaches this
value. This has no function if no ROIs are marked in the MCB.

The Uncertainty preset stops acquisition when the statistical or counting uncertainty of a user-
selected net peak reaches the value you have entered. Enter the Preset in % value as percent
uncertainty at 1 sigma of the net peak area. The range isfrom 99% to 0.1% in 0.1% steps. Y ou
have complete control over the selected peak region. Note that MAESTRO calculates this preset
once per 40 seconds. Therefore, the software will continue data acquisition up to 40 seconds
after the preset has been reached, and the uncertainty achieved for a high count-rate sample may
be lower than the preset value.

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

The net peak area and statistical uncertainty are calculated in the same manner as for the
MAESTRO Peak Info command.
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Marking the Over flow checkbox terminates acquisition when datain any channel exceeds 2°-1
(over 2x10°) counts.

9.3.11. MDA Preset

The MDA pree Fi. 79 an mon

tor up to 20 nuclides at one time, and bl | Amlfe2 | AmplfiotPRD | ADC | Stabzor | HighVetoge |

. mplifier mplifier mplifier abilizer igh Yaltage
gfot[?]Se dﬁ%ﬁ?ﬂﬁg&g&fgg g]cen\\l/il;/]es Field D ata ] Abat ] Status ] Presets ....... M D-"—"-F'TESEt ______ l Muclide Repart ]
(MDA) for all of the user-specified DA Preset | Nuclide | Eneray [ additen
MDA nuclides reach the needed value. _Updte |
Presets are expressed in Bg, and are
evaluated every 40 seconds. The detec- MDA Preset Coefficients
tor must be Cal | brated for energy |n Carrection ch, A (0000000
all ORTEC spectroscopy applications, Huclide: =l B:[oooooon—_ cuooe |
and for efficiency in all applications Energy: —|kev || C:|ooooono
but MAESTRO.

Cloze

The MDA presets are implemented Figure 73. MDA Preset.

inthe MCB (i.e., the entries you make

on this screen are saved in the MCB

memory), and have no direct link to MDA methods selected in the analysis options for applica-
tions such as GammaVision, ISOTOPIC, etc. The MDA preset calculation uses the following
formula:

a+/ b+cxCounts
Live time * (CorrectionFactor)

MDA =

where:
a, b, and c are determined by the MDA criteria you choose.

Countsisthe gross countsin an ROI that is 2.5xFWHM around the target peak energy.
Livetimeisevaluated in 40 second intervals for the MDA presets.

CorrectionFactor isthe product of the calibration efficiency at the specified peak energy and
the peak’s branching ratio (yield) aslisted in the working (active) library.

NOTE MAESTRO does not support efficiency calibration. The efficiency component in
the CorrectionFactor is set to 1.0; the preset field is labeled Cor rection instead of
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MDA ; and the preset is based on counting activity (CA) instead of becquerels. You
can enter the MDA preset either in counts; or corrected for factors such as sample
volume, attenuation, or calculated efficiency. For example, if you manually calcu-
late the efficiency for a peak, you can enter a corrected MDA target value by mul-
tiplying the desired MDA value times the calculated efficiency, and entering the
product as the Correction.

To add an MDA preset, enter the preset valuein the MDA or Correction field; select the
Nuclide and Ener gy; enter the desired values for coefficients a, b, and c; then click Add New.

To edit an existing preset, click to highlight it in the table. Thiswill load its Nuclide, Energy,
and coefficientsin the lower sections of the dialog. Change as needed, then click Update.

To remove a preset, click to highlight it in the table, then click Delete.

IMPORTANT These MDA presets are not dynamically calculated. Each time you add an
MDA preset to thistable, its CorrectionFactor value is calculated and stored in
the MCB’s memory. If you then load a different library, change the efficiency
calibration, or change the system geometry, the spectroscopy application will
not update the existing CorrectionFactors, and your MDA presets may no
longer be applicable.

When using spectrum analysis applications such as GammaVision and Scinti-
Vision, you can create an analysis options file (.SDF or .SVD file) for each
system geometry that you use; and includein it aset of MDA presets specific to
that geometry, efficiency calibration, and nuclide library. Y ou can then recall
thistailored analysis options file as needed.

9.3.12. Nuclide Report

Figure 74 shows the Nuclide Report tab. The Nuclide Report displays the activity of up to 9
user-selected peaks. Once the report is set up you can view the Nuclide Report at any time on the
trans-SPEC display. The peak area calculations in the hardware use the same methods as the
MAESTRO Peak Info calculation, so the Nuclide Report display is the same as the Peak

Info display on the selected peak in the spectra stored in the computer. The calculated valueis
computed by multiplying the net peak count rate by a user-defined constant. If the constant
includes the efficiency and branching ratio, the displayed value is the activity. Y ou enter the
nuclide label and the activity units.
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Properties for: TSDX @

amplifier | amplifier 2 | mplifier PRO | ADC | Stabilizer | High Voltage |
Field D ata ] Abaut ] Statuz ] Presets ] MDA Preset | Muclde Heport

Huclide | Low High Factor ~

0 1.0000E+00,, _ Update
o » Delete
Librany Report
Nuclide: m Muclide: | Factor: |1.0000E +000
Low ROl |I:| I rits: |
Energy: |122.07 - High HDI:IEIi |
Cloze

Figure 74. Nuclide Report.

The report format and calculations are discussed in detail in Section 7.1.

9.3.12.1. Add New

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

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

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

® Delete— Toremove an entry, select the entry and press Delete.

When you close the Properties dialog, all the values entered are written to the trans-SPEC and
are used when you view the Nuclide Report on the trans-SPEC display.
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[Intentionally blank]
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10. FIRMWARE COMMANDS AND RESPONSES

Most software communication with the trans-SPEC will be through the CONNEC-TIONS software
layer. CONNECTIONS is used by all ORTEC software and can be accessed for other software
development with our CONNECTIONS Programmer’ s Toolkit with Microsoft ActiveX® Controls
(A11-BW). Usethe DLL interface call MIOComm or the ActiveX control UCONN’s Comm
method to send commands to instruments and receive responses.

10.1. Command Format

The commands consist of acommand header that may be followed by numeric parameter values.
The header consists of averb; averb and noun; or averb, noun, and modifier; each separated by
underscores. Thefirst four letters of aword in acommand will always be enough to uniquely
identify that word when composing commands for the instrument. For example, the command
ENABLE_GAIN_STABILIZATION can be abbreviated to ENAB_GAIN_STAB.

Numeric parameters are unsigned integer numbers that follow the command header separated by
one or more spaces. Specific commands require multiple parameters, separated by commas, that
specify numeric quantities related to the operation of the MCB, such as live time or conversion
gain. The command SET_WINDOW 0,8192 has two parameters, 0 and 8192, which set the
window of interest to start at channel 0 and continue for 8192 channels.

Some parameters are optional and are delimited by square brackets in the command prototype
line to distinguish them from mandatory parameters (e.g., SET_WINDOW [start,length]). Com-
mands with optional parameters can be sent to the MCB without the optional parameters, in
which case the instrument behavior will be explained in the command description.

10.2. Error Codes

On each completion of the command, the MCB returns a macro error code and micro error code.
The macro error code represents the general class of error with O meaning no error, and the
micro error code represents the sub-class of error with O meaning no error. In case of error con-
dition, you can use the MIOGetLastError (DLL interface) or GetErrMajor, GetErrMinor (ActiveX
control interface).

Macro error codes:

0 Success

1 Power-up just occurred

2 Battery-backed data lost
129 Command syntax error
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131

Command execution error

132

Invalid Command

For macro code 129 (syntax error) or 131 (execution error), the following apply:

1 Invalid Verb

2 Invalid Noun

4 Invalid Modifier
128 Invalid first parameter
129 Invalid second parameter
130 Invalid third parameter
131 Invalid fourth parameter
132 Invalid number of parameters
133 Invalid command
134 Response buffer too small
135 Not applicable while active
136 Invalid command in this mode
137 Hardware error
138 Requested data not found

Micro error codes:

Success

Input already started/stopped

Preset already exceeded

Input not started/stopped

RiIr|N|+|O

Parameter was rounded (for decimal numbers)

128

No sample data available

10.2.1. Dollar Response Records

SHOW and STEP commands respond with a single dollar response record followed immediately
by a percent response record. All valid dollar response records for each command arelisted in
the command dictionary.

Thefollowing list provides the general form of each dollar response record for the MCB API. In
thislist, lower case letters represent numeric values. The letters “ccc” aways represent an 8-bit
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unsigned checksum of all characters on the record up to but not including the checksum
characters, and <CR> represents the ASCI| carriage return character.

$AXxxccc<CR> XXX isasingle 8-bit unsigned number.

$Cxxxxxccc<CR> XXXXX isasingle 16-bit unsigned number.

PDxxxxxyyyyyccc<CR> xxXxxx and yyyyy are 16-bit unsigned numbers.

PEXxxxxccc<CR> XXXXX IS asingle 16-bit alarm mask.

PFssss...<CR> ssss... isavariable length ASCII character sequence (no
checksum is sent with this record).

PGXXXXXXXXXXCCC<SCR> XXXXXXXXXX IS a single 32-bit unsigned number.

S T<CR> True response to a SHOW command (no checksum).

S F<CR> False response to a SHOW command (no checksum).

BIXXXXXYYYYY...CCC<KCR> Response to SHOW_CONFIGURATION command.
PM XXXXXXXXXX...CCC<KCR> Response to SHOW_STATUS command.
PNxxxyyyzzzccc<CR> XXX, YyY, and zzz are 8-bit unsigned numbers.

10.2.2. MCB Commands

This section lists each command with a description of its operation. The descriptionsinclude a
list of any error codes that may result. As described in the two preceding sections, the usual
response is amacro error code of 0 and amicro error code of O (no errors). Though syntax and
communication error responses may result from any command, in practice, these error responses
rarely occur on systems with reliable communication hardware running debugged software.

The commands are listed in al phabetical order, each starting with acommand prototype line.
Uppercase letters, numeric digits, blank space, and special symbols such as the underscore® "
and comma 13 “,” in the prototype line are literal text to be sent to the MCB exactly as they
appear. Lowercase letters in the prototype line represent numeric values as described in the
accompanying text; they should not be sent literally to the MCB but should be replaced by an
appropriate numeric value. In this section the term <CR> represents the ASCI| carriage return
character, decimal value 13; and the character “ " represents the ASCII underscore character,
decimal value 95.

CLEAR
The channels of spectral datain the window of interest (see SET_WINDOW command) are
set to zero. The live time and true time counters are also set to zero. Thiscommand is
equivalent to the combination of CLEAR_COUNTERS and CLEAR_DATA commands.
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CLEAR_ALL
This command is equivalent to the combination of CLEAR_COUNTERS, CLEAR_DATA,
CLEAR PRESETS, and CLEAR_ROI commands.

CLEAR_DATA
The channels of spectral datain the window of interest (see SET_WINDOW command) are
set to zero. The ROI flags are not changed, nor are the presets changed.

CLEAR_HV_HEALTH
Clears (resets) the state-of-health bits.

CLEAR_MDA PRESET
Clearsall MCA preset values. This command is used to quickly clear the list of MDA preset
values.

CLEAR_NUCLIDE [PeakNumber]
Clears all parameters for a specific nuclide peak number. This command is used to quickly
clear the list of nuclide values.

CLEAR_NUCLIDE_ALL
Clears al nuclide values. This command is used to quickly clear the list of nuclide values.

CLEAR_PRESETS
The livetime, true time, ROI integral, ROI peak, and overflow presets are all set to zero
(disabled).

CLEAR_ROI
The region-of-interest flags for the channels in the window of interest (see SET_WINDOW
command) in the currently selected device (see SET_DEVICE command) are cleared.

CLEAR_SPECTRUM_ALL
Clears all stored spectrafrom stored spectrum memory.

COMP
Selects the computer mode for the communication replies.

DISA CLICKER
Turns off audio clicker.
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DISABLE BLRE_AUTOMATIC
Disables the automatic determination of baseline restorer time constant. See also ENABLE _
BLRE_AUTOMATIC, SET_BLRE, and SHOW_BLRE.

DISABLE_GAIN_STABILIZATION
Stops stabilization of the gain peak while data is being acquired. The gain stabilization
adjustment is held at its current value until either gain stabilization is reenabled with the
ENABLE_GAIN_STABILIZATION command or reinitialized with the INITIALIZE
GAIN_STABILIZATION, SET_GAIN_PEAK or SET_GAIN_WIDTH command. See also
SHOW_GAIN_STABILIZATION.

DISABLE_HV
Turns off the high-voltage enable signal of the trans-SPEC. See the section on the bias
supply for more information about the high-voltage output. See also ENABLE HV and
SHOW_HV.

DISABLE_OPTI_NEED
Disables the reporting of an error when the trans-SPEC has not been optimized.

DISABLE_ OVERFLOW_PRESET
Disables the overflow preset. Channels that receive a count when they contain 2147483647
counts, the maximum number of counts, will roll over to zero countsif the overflow preset is
disabled. See dso ENABLE OVERFLOW_PRESET and SHOW_OVERFLOW_PRESET.

DISABLE_PZ_NEED
Disables the reporting of an error when the trans-SPEC has not been pole zeroed.

DISABLE REMOTE
Disables the recognition of commands on the alternate communication path. See also
ENABLE_REMOTE and SHOW_REMOTE.

DISABLE_THRESHOLD_AUTOMATIC
DISABLE_THRESHOLD_SAMPLE
DISABLE_TRIGGER_SPECIAL

No function in the trans-SPEC; included for backward compatibility.

DISABLE_ZERO_STABILIZATION
Stops stabilization of the zero peak while data is being acquired. The zero stabilization
adjustment is held at its current value until either zero stabilization is reenabled with the
ENABLE ZERO_STABILIZATION command or reinitialized with the INITIALIZE _
ZERO_STABILIZATION, SET_ZERO _CHANNEL or SET_ZERO_WIDTH commands.
See also SHOW_ZERO_STABILIZATION.
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ENABLE BLRE_AUTOMATIC
Enables the automatic determination of baseline restorer time constant. See also DISABLE _
BLRE_AUTO, SHOW BLRE, and SET_BLRE.

ENAB_CLICKER
Turnson audio clicker. Clicker makes a“Click” sound for each predefined number of
gamma rays that strike the detector. (See Clicker_Sensitivity).

ENABLE_GAIN _STABILIZATION
Enables the stabilization of the gain peak by the previously selected method, either Gauss
mode or point mode (see SET_MODE_GAUSS and SET_MODE_POINT). Seedso
DISABLE_GAIN_STABILIZATION, SHOW_GAIN_STABILIZATION, and INITIALIZE
GAIN_STABILIZATION.

ENABLE_HV
Turns on the high-voltage enable output of the trans-SPEC. See also DISABLE_HV and
SHOW_HV.

ENABLE_OPTI_NEED
Enables the reporting of an error when the trans-SPEC needs optimizing.

ENABLE _OVERFLOW _PRESET
Enables the overflow preset. Channels that receive a count when they contain 2147483647
counts, the maximum number of counts, will stop the acquisition if the overflow preset is
enabled. The channel that caused the preset to complete will contain 2147483647 counts. See
also DISABLE OVERFLOW_PRESET and SHOW_OVERFLOW_PRESET commands.

ENABLE_PZ NEED
Enables the reporting of an error when the trans-SPEC needs pole zeroing.

ENABLE REMOTE
Enabl es the recognition of commands on the alternate communication path. If this command
is sent to the trans-SPEC via Ethernet, it enables command recognition on the serial line.

ENABLE THRESHOLD AUTOMATIC
Enabl es automatic determination of the positive and negative thresholds. See aso
DISABLE THRESHOLD AUTO, SHOW_THRESHOLD_AUTO, SET_THRESHOLD _
NEGATIVE, and SET_THRESHOLD_ POSITIVE.

ENABLE_THRESHOLD_SAMPLE
ENABLE_TRIGGER_SPECIAL
No function; included for backward compatibility.
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ENABLE ZERO STABILIZATION
Enables the stabilization of the zero peak by the previously selected method, either Gauss
mode or point mode (see SET_MODE_GAUSS and SET_MODE_POINT). Seedso
DISABLE ZERO_ STABILIZATION, SHOW_ ZERO STABILIZATION, and
INITIALIZE ZERO_STABILIZATION.

INITIALIZE
Returns the trans-SPEC to the factory default settings.

INITIALIZE_GAIN_STABILIZATION
Resets the gain peak stabilization adjustment to unity (no adjustment). This value is reported
as 2048 by the SHOW_GAIN_ADJUSTMENT command. See also SET_GAIN_
ADJUSTMENT, ENABLE _GAIN_STABILIZATION, and DISABLE_GAIN _
STABILIZATION.

INITIALIZE_ ZERO_STABILIZATION
Resets the zero peak stabilization adjustment to unity (no adjustment). Thisvalue is reported
as 2048 by the SHOW_ZERO ADJUSTMENT command. See also SET ZERO _
ADJUSTMENT, ENABLE ZERO STABILIZATION, and DISABLE_ZERO _
STABILIZATION.

LIST_BLRE
Liststhe valid settings of the baseline restore function.

LIST_CLICKER_SENSITIVITY
List all possible sensitivity settings. Should report: CLICKER_SENS Maximum High
Medium Low.

LIST_ CORR_FLAT
Lists the valid settings of the flattop width.

LIST_GAIN_COARSE
Liststhe valid coarse-gain settings.

LIST_GAIN_FINE
Liststhe valid fine-gain settings.

LIST_HV
Lists the valid high-voltage settings.
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LIST _ROI_SAMPLE
Lists the valid ROl sample settings.

LIST _SHAP_CUSP
Lists the valid cusp shape settings.

LIST_SHAP_FLAT
Liststhe valid flattop width settings.

LIST_SHAP_RISE
Liststhe valid rise-time settings.

LIST SHUT
Lists the valid shutdown settings.

LIST TRIG_SAMPLE
Liststhe valid sample trigger settings.

SAMPLE
Sending this command causes another waveform to be captured in InSight mode. This com-
mand isinvalid when not in InSight mode.

SET BLRE baseline
This sets the baseline restorer time constant to the value baseline. Baselineisin micro-
seconds with arange from 10 to 100. The specified value isonly used if automatic baseline
restorer mode is disabled. See also ENABLE BLRE, DISABLE BLRE, and SHOW_BLRE.

SET_DATA [start, chans],value
If the optional start and chans parameters are included in this command, the range of chan-
nels specified by start and chansis loaded with value. If start and chans are not specified,
sets all channels of spectral datain the window of interest (see SET_WINDOW command) to
the specified value. ROI flags are not affected.

SET_DATA_APPLICATION “stringl",”string2"
Thisisused to store information in the trans-SPEC internal memory that can be used by
other programs, such as sample descriptions and energy calibrations. The Unified MCB
Interface (UMCBI) structure and ORTEC CONNECTIONS make use of thisfeature. Stringl =
the data identifier, 32 bytes maximum,; string2 = the data, 128 bytes maximum.
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SET_DATE day,month,year
Sets the date stored in the battery backed-up system clock to the specified values. Day can be
any value from 1-31; month any value from 1-12; and year any value from 0-99. The cur-
rent date and time are stored for a device when an acquisition is started. See also SHOW _
DATE, SET_TIME, and SHOW_TIME.

SET_DATE_START day,month,year
Sets the start date to the specified values. Normally the start date and time are set automati-
cally whenever adeviceis started with the START command. See also SHOW_DATE _
START, SET_TIME_START, and SHOW_TIME_START.

SET DELAY_COLLECTION vaue
Controls the pileup rejector by setting a width threshold such that if afast channel discrimi-
nator pulse is wider than value, the pulse is rejected. This portion of the pileup rejector
rejects pulses that are too close together to be detected separately by the fast channel. Value
Isin microseconds with arange from 0.250 to 1.6 in steps of 0.05. See also SHOW _
DELAY_COLLECTION.

SET _DELAY_SAMPLE num
Delays the waveform collected in InSight mode by num points. Num must be between 0 and
65535. See dlso SHOW_DELAY_SAMPLE.

SET_GAIN_ADJUSTMENT value
Sets the gain stabilization adjustment to an arbitrary value from -65535 to 65535. This
adjustment is usually made only by the gain stabilizer, and reset to O with the INITIALIZE
GAIN_STABILIZATION command. See also SHOW_GAIN_ADJUSTMENT.

SET_GAIN_CHANNEL chan
Sets the center channel for the stabilizer gain peak. If again channel is chosen such that the
beginning channel or ending channel would be below channel 0 or above the maximum
channel as determined by the conversion gain, the gain peak width is reduced until the peak
fits the device boundaries. A gain channel and width must be set before gain stabilization can
be enabled.

SET_GAIN_COARSE num
This sets the coarse gain to num, which must be 1, 2, 4, 8, 16, or 32. See also SHOW_GAIN _
COARSE.

SET_GAIN_CONVERSION chans

Sets the conversion gain. The conversion gain defines the number of channels within the
device that will used for spectral data. This has the effect of altering the resolution of the
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ADC from 15 bits (conversion gain = 16384) to 9 hits (conversion gain = 512) for the device.
See also SHOW_GAIN_CONVERSION.
Legal Commands:

SET_GAIN_CONVERSION 0<CR> Conversion gain set to default (16384).
SET_GAIN_CONVERSION 512<CR> Conversion gain set to 512 channels.
SET_GAIN_CONVERSION 1024<CR> Conversion gain set to 1024 channels.
SET_GAIN_CONVERSION 2048<CR> Conversion gain set to 2048 channels.
SET_GAIN_CONVERSION 4096<CR> Conversion gain set to 4096 channels.
SET_GAIN_CONVERSION 8192<CR> Conversion gain set to 8192 channels.
SET_GAIN_CONVERSION 16384<CR> Conversion gain set to 16384 channels.

SET_GAIN_FINE value
This setsthe fine gain to value. Vaueis afloating point value from 0.45 to 1.0. See also
SHOW_GAIN_FINE.

SET_GAIN_NEGATIVE
This sets the amplifier input polarity to negative.

SET_GAIN_POSITIVE
This sets the amplifier input polarity to positive.

SET_GAIN_PRESET count
Sets the Gauss mode stabilization preset for the gain peak. The preset represents the mini-
mum number of incremental counts that must be collected in any one channel of the gain
peak before the gain is evaluated by the stabilizer and potentially adjusted. See also SHOW _
GAIN_PRESET.

SET_GAIN_WIDTH chans
Sets the width in channels for the stabilizer gain peak. The gain width must be chosen such
that the beginning channel is no lower than channel 0 and the ending channel is no higher
than the maximum channel as determined by the conversion gain. The gain channel and
width must be set before gain stabilization can be enabled. The absolute minimum width for
the gain peak is 3 channels, and the absolute maximum width for the gain peak is 256
channels in Gauss mode. In point mode there is no maximum peak width, though the chosen
width must allow the peak to fit within the device' s channel limits as stated above. See also
SHOW_GAIN_WIDTH, SET_GAIN_CHANNEL and SHOW_GAIN_CHANNEL.

SET_HV vaue
Setsthe HV biasto value, in volts.
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SET _ID *“<id string>"
Sets the sample id string. This string can be up to 16 characters long and can be set to any
arbitrary value. Theid string is intended to uniquely identify the sample being analyzed. The
id string is aso set by the BARCODE command and is stored with each spectrum acquired in
field mode. See also SHOW _ID.

Example:
SET _ID “Site 123"

SET _INTEGRAL_PRESET count
Sets the ROI integral preset to the specified count. During data acquisition when the sum of
the counts contained in the channels that have the ROI flag set reaches the integral preset
count, the preset is complete and the acquisition is stopped. The actual number of countsin
the ROI integral may exceed the preset value by up to 512 counts due to the pipelined archi-
tecture of the trans-SPEC. Setting an integral preset to 0 counts disables the preset. The
integral preset may be set to from O (disabled) to 4294967295 counts. See also CLEAR _
PRESETS and SHOW_INTEGRAL_PRESET.

SET LENGTH_SAMPLE length
Sets the number of pointsin the Insight mode display to the specified value. Normally this
setting would remain at 1000.

SET LIVE ticks
Sets the live-time counter to the specified number of ticks. The number represents live time
in units of 20 ms (50 ticks/s). Normally this value is set by the trans-SPEC during data
acquisition. See dso CLEAR_COUNTERS and SHOW _LIVE.

SET LIVE_PRESET ticks
Sets the live-time preset to the specified number of ticks (20 ms/tick). During data acquisi-
tion when the live-time counter reaches the preset number of ticks, the preset is complete and
the acquisition is stopped. The preset should always be set to a multiple of 1 second. Setting
alive-time preset to 0 ticks disables the preset. See dso CLEAR_PRESETS and SHOW _
LIVE PRESET.

SET _LLD chan
Sets the lower level discriminator to chan, which must be between 0 and 16383. See also
SHOW _LLD.

SET_MDA_COEF ab.c

Sets the coefficients in the MDA preset calculation to the specified values. A, b, and c are
floating-point values. The MDA preset checks for the following condition to be met:
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a+ \/ b +c * CountsinROI,

MDA Preset, >
Live Time

The calculation is performed once every 30 seconds with i starting at O and advancing
through each of up to 20 unigue MDA presets. i only advances once the preset has been met.
Note that a, b, and ¢ are the same for each of the unique presets. Only the ROI range and the
MDA preset change when i advances. Once i reaches 20 or MDAPreset; equals O, the
acquisition terminates.

SET_MDA_PRESET MDAPreset,[PeakNumber]
Sets or reports the MDA Preset PeakNumber value as shown in the equation in the SET _
MDA _COEF description above. MDAPreset is usually the product of the desired MDA, the
yield and the efficiency. PeakNumber is a parameter that specifies which of up to 20 (0-19)
MDA presets to change. If PeakNumber is omitted in the set command, all MDA preset
values will be set to O (disabled), and the supplied value will be applied to MDA Preset 0.
This provides compatibility with old GammaVision products.

SET_MODE_PHA
The modeis set to PHA.

SET_MODE_SAMPLE
Starts InSight Virtual Oscilloscope mode.

SET_NUCLIDE_COEF NucCoef, [PeakNumber]
Sets or reports the NucCoef PeakNumber value as shown in the equation above. NucCoef is
usually the product of the yield and the efficiency. PeakNumber is a parameter that specifies
which of up to 9 (0-8) peaksto change. The coefficient can be any value from 0O to
65535.996 in steps of 1/256. (The add-in will convert the value to an unsigned long with a
binary point between the left of the least significant byte.)

SET_NUCLIDE_DESC PeakNumber,” NucL abel”
Sets the nuclide label for the specified peak to the specified value. The label must be 6
charactersor less.

SET _NUCLIDE_UNITS“units’
Sets the activity unitsto the specified string. The string may be no more than 6 characters.
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SET_PEAK_PRESET count
Sets the ROI peak preset to the specified count. During data acquisition when the contents of
any channel of adevice that has the ROI flag set reaches the peak preset count, the preset is
complete and the acquisition is stopped. The actual number of counts in the ROI peak may
exceed the preset value by a small number of counts due to the pipelined architecture of the
trans-SPEC. Setting a peak preset to 0 counts disables the preset. The peak preset may be set
to from O (disabled) to 2147483647 counts. See also CLEAR_PRESETS and
SHOW_PEAK_ PRESET.

SET _ROI start_chan,number_of chans
Sets the ROI flags for the specified channels. This command can be used multiple timesto
set ROI flags without affecting previously set flags. ROI flags specify channels within a
device that are considered for ROI integral and ROI peak presets.

SET_ROI_MDA start,numchans, [PeakNumber]
Sets the region to use to compute the gross counts in the MDA calculation. PeakNumber is
an optional parameter (assumed O if not present) that specifies which of up to 20 (0-19)
MDA Presetsto change.

SET_ROI_NUCLIDE start,numchans, [PeakNumber]
Sets the region to use to compute the net counts in the activity calculation. PeakNumber is an
optional parameter (assumed O if not present) that specifies which of up to 9 (0-8) peaksto
change.

SET_ROI_SAMPLE num
Selects which controls signals are displayed as an ROI on the captured waveform. Only a
single bit can be turned on at atime. The following signals can be selected with the
associated bit.

Bit O: Pileup reject.

Bit 1. Negative baseline threshold.
Bit 2: Baseline restorer gate.

Bit 3: Positive baseline threshold.
Bit 4: Busy.

Bit 5: Gate.

Bit 6: Reserved.

Bit 7: Peak detect.

Bit 8: Reserved.

SET_ROI_UNCERTAINTY start, chans
Sets the region to be used for the uncertainty preset calculation. See also SHOW_ROI
UNCERTAINTY.
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SET_SETTINGS num
Determines the software mode of the identifier when connected to an analysis computer. A
num value of 0 configures the instrument to operate in Detective mode, in which factory-
calibrated settings (such as gain, rise time, and calibration coefficients) cannot be modified.
A num value of 1 configures the unit to operate in trans-SPEC mode, in which almost all
hardware settings are adjustable.

SET_SHAP_FLAT vaue
Sets the width of the flattop to value. Vaueisin microseconds, ranging from 0.3t0 2.4 in
stepsof 0.1. See d'so SHOW_SHAP_FLAT.

SET_SHAP_RISE value
Setstherisetime to value. Value isin microseconds, ranging from 0.2 to 23 in steps of 0.2.
See also SHOW_SHAP_RISE.

SET_THRESHOLD_NEGATIVE vaue
Sets the negative threshold to value. The negative threshold is normally set automatically by
the trans-SPEC. Seedso ENABLE  THRESHOLD AUTOMATIC and SHOW _
THRESHOLD_ NEGATIVE.

SET_THRESHOLD_POSITIVE vaue
Sets the positive threshold to value. The positive threshold is normally set automatically by
the trans-SPEC. See d'so ENABLE THRESHOLD_AUTOMATIC and SHOW _
THRESHOLD _POSITIVE.

SET_TIME hour,min,sec
Sets the time stored in the battery backed-up system clock to the specified values. hour can
be any value from 0-23; min and sec can be any value from 0-59. The current date and time
are stored for a device when an acquisition is started. See also SHOW_TIME, SET_DATE,
SHOW_DATE, SET_TIME_START, and SHOW_TIME_START.

SET TIME_START hour,min,sec
Sets the start time to the specified values. Normally the start date and time are set automati-
cally whenever adeviceis started with the START command. See also SHOW_TIME _
START, SET_DATE_START, SHOW_DATE_START, SET_DATE, and SET_TIME.

SET_TRIG_SAMPLE setting

Selects the triggering source in Insight Mode. See LIST _TRIG_SAMP for legal trigger
Sources.
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SET_TRUE ticks
Sets the true-time counter to the specified number of ticks. The number represents true time
in units of 20 ms (50 ticks/sec). Normally this valueis set by the trans-SPEC during data
acquisition. See also CLEAR_COUNTERS and SHOW_TRUE.

SET_TRUE_PRESET ticks
Sets the true-time preset to the specified number of ticks (20 ms/tick). During data acquisi-
tion when the true-time counter reaches the preset number of ticks, the preset is complete and
the acquisition is stopped. Setting atrue-time preset to O ticks disables the preset. The preset
should always be set to a multiple of one second. See also CLEAR_PRESETS and SHOW _
TRUE_PRESET.

SET_ULD value
Sets the upper level discriminator to value, in channels.

SET_UNCERTAINTY_PRESET percent
Sets the uncertainty preset to the specified value in percent. percent is afloating point value
from 0-99.9999. See also SHOW_UNCERTAINTY _PRESET.

SET_WINDOW [start, length]
Sets the window of interest to the specified start channel and number of channels. The chan-
nels of spectral datain the window of interest are affected by commands such as CLEAR,
SET_DATA, and WRITE. If neither start nor length is provided, the window is set to the
maximum size allowed by the conversion gain specified. The window of interest is always
set to the maximum size after a SET_DEVICE command or aSET_SEGMENT command.

SET_ZERO_ADJUSTMENT value
Sets the zero stabilization adjustment to an arbitrary value from -65535 to 65535. The total
range of the adjustment value represents +£256 channels. This adjustment is usually only
made by the gain stabilizer, and reset to 0 with the INITIALIZE ZERO_STABILIZATION
command. See also SHOW_ZERO ADJUSTMENT.

SET ZERO_CHANNEL chan
Sets the center channel for the stabilizer zero peak. If azero channel is chosen such that the
beginning channel or ending channel would be below channel 0 or above the maximum
channel, as determined by the conversion gain, the zero peak width is reduced until the peak
fits the device boundaries. A zero channel and width must be set before zero stabilization can
be enabled. See also ENABLE_ZERO STABILIZATION.
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SET ZERO _PRESET count
Sets the Gauss mode stabilization preset for the zero peak. The preset represents the mini-
mum number of incremental counts that must be collected in any one channel of the zero
peak before the zero offset is evaluated by the stabilizer and potentially adjusted. See also
SHOW_ZERO_PRESET.

SET _ZERO WIDTH chans
Sets the width in channels for the stabilizer zero peak. The zero width must be chosen such
that the beginning channel is no lower than channel 0 and the ending channel is no higher
than the maximum channel as determined by the conversion gain. The zero channel and
width must be set before zero stabilization can be enabled. The absolute minimum width for
the zero peak is 3 channels, and the absol ute maximum width for the zero peak is 256 chan-
nelsin Gauss mode. In point mode there is no maximum peak width, though the chosen
width must allow the peak to fit within the device’s channel limits as stated above.

SHOW_ACTIVE
Returns a1l if the trans-SPEC is active (i.e., acquiring spectral data) or O if it is not active.
Responses:
$C00000087<CR> Not active.
$C00001088<CR> Active.

SHOW_BLRE
Shows the baseline restorer time constant in microseconds. See also SET_BLRE.

Responses:
BL UE 000000000000091 Time constant is91 ps.

SHOW_ BLRE_AUTOMATIC
Shows whether automatic selection of the baseline restorer constant is off or on.

Responses:
$IT<CR> Automatic baseline is enabled.
$IF<CR> Automatic baseline is disabled.

SHOW_ CLICKER
Shows state of audio clicker.

Responses:
$IT<CR> Clicker is enabled.
$IF<CR> Clicker is disabled.

SET _CLICKER_SENSITIVITY sens
Sets sensitivity of clicker. Sensis an index into the list of sensitivity settings. Valid sens
vauesare: 0, 1, 2, or 3 which correspond to Maximum, High, Medium, Low respectively.
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SHOW_CLICKER_SENSITIVITY
Reports clicker sensitivity. Possible valuesare 0, 1, 2, or 3.

SHOW_CONFIGURATION
Returns a record that indicates the hardware configuration of the MCB. The record contains
information about the number of segmentsin an MCB device (always 1 for the trans-SPEC),
and the current conversion gain for each segment. The record is organized as follows:

$J1638400001aaaaa00000[65 zer os here for total of 75 zer 0s]00000ccc

where aaaaa represents the conversion gain for the one and only segment in the currently
selected device, and ccc represents the record checksum. See the section on response records
in this chapter for more information about response records and checksums.

SHOW_CONFIGURATION_MASK
Returns two masks, the first of which can be “anded” with data from the MCB to clear the
ROI bit from the data. When the second mask value is “anded” with data from the MCB, the
data bits are removed and only the ROI bit remains.

Response:
CONF_MASK 02147483647 02147483648

SHOW_CONFIGURATION_UART
Reports the baud rate, parity option, number of data bits, and number of stop bits for the

serial interface.

Responses:

$F09600N81 9600 baud, no parity, 8 data bits, 1 stop bit.
$F19200E82 19200 baud, even parity, 8 data bits, 2 stop bits.
$F02400071 2400 baud, odd parity, 7 data bits, 1 stop bits.

SHOW_CORRECTION_FLAT
Shows the flattop correction value. Seealso SET_CORR_FLAT.

Responses:
CORR_FLAT 000000000000000

SHOW_CRM
Returns the current reading of the count-rate meter.
Response:
$G 0000050781096 Current input count rate is 50781 counts/s.

SHOW_DATA_APPLICATION *“string”
If string matches “stringl” inaprevious SET_DATA_APPLICATION command, then
string2 from that command is returned. The response is a $F record.
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SHOW_DATE
Returns the day, month, and year of the current date as maintained in the battery-backed-up
real time clock, in the form dddmmmyyy. The day is returned as a 3-digit integer number
from 001-031, month as a 3-digit integer number from 001-012, and year as a 3-digit integer
number from 000-099. Seealso SET_DATE_START.

Responses:

$N001001088052<CR> Date reported as Jan 1, 1988.
$N031012099059<CR> Date reported as Dec 31, 1999.
$N001001000036<CR> Date reported as Jan 1, 2000.
$N031012087056<CR> Date reported as Dec 31, 2087.

SHOW_DATE_START
Returns the day, month and year of the acquisition start date in the form dddmmmyyy. The
day isreturned as a 3-digit integer number from 001-031, month as a 3-digit integer number
from 001-012, and year as a 3-digit integer number from 000—-099. See also
SET DATE_START.

Responses:

$N001001088052<CR> Date reported as Jan 1, 1988
$N031012099059<CR> Date reported as Dec 31, 1999
$N001001000036<CR> Date reported as Jan 1, 2000
$N031012087056<CR> Date reported as Dec 31, 2087

SHOW _DELAY_COLLECTION
Shows the width of the PUR signal setting. Seealso SET DELAY _COLLECTION.

Responses:
DEL _COLL 0000000000001.6

SHOW_DELAY_SAMPLE
Shows the Delay Sample setting. Seeaso SET_DELAY_ _SAMPLE.

Responses:
$C00003090 The sample number is 00003, and 090 is the checksum.

SHOW_DEV
Shows the currently selected device. Always 1 for trans-SPEC.

SHOW_FEATURES

Responds with four 32-bit masks indicating which features are present in the MCB. See
Section 8.8 for a complete description of each bit in the mask.
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Example Response:
FEATURES 00003741991 01082802188 00060822784 00000409097

SHOW_GAIN_ADJUST
Returns the gain-stabilize amplifier setting.

SHOW_GAIN_CHANNEL
Reports the current center channel for the stabilizer gain peak. Seeaso SET_GAIN_
CHANNEL.

Responses.

$C00000087<CR> Gain channel has not been set.

$C00002089<CR> Gain channel is channel 2 (lowest possible channel).
$C16382107<CR> Gain channel is channel 16382 (highest possible channel).

SHOW_GAIN_COARSE
Returns the coarse gain for the trans-SPEC internal amplifier. In operation, the resulting
signal gain isthe product of the coarse gain, the fine gain, and the super-fine gain (used by
stabilizer). The coarse gain is returned in terms of an integer gain multiplier.

Responses:

$C00001088<CR> Coarse gain reported as 1.
$C00002089<CR> Coarse gain reported as 2.
$C00004091<CR> Coarse gain reported as 4.
$C00008095<CR> Coarse gain reported as 8.
$C00016094<CR> Coarse gain reported as 16.
$C00032092<CR> Coarse gain reported as 32.

SHOW_GAIN_CONVERSION
This command returns the conversion gain.

Responses:

$C00512095<CR> Conversion gain reported as 512 channels.
$C01024094<CR> Conversion gain reported as 1024 channels.
$C02048101<CR> Conversion gain reported as 2048 channels.
$C04096106<CR> Conversion gain reported as 4096 channels.
$C08192107<CR> Conversion gain reported as 8192 channels.
$C16384109<CR> Conversion gain reported as 16384 channels.
$C32768113<CR> Conversion gain reported as 32768 channels.

SHOW_GAIN_FINE
Returns the current fine gain setting. See SET_GAIN_FINE.
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Sampl e Response:
GAIN_FINE 0000000000000.5 Gainis0.5.

SHOW_GAIN_POLARITY
Returns the polarity of the amplifier input as $F records.

Responses:
$INEG<CR> The amplifier input is set to negative.
$IPOS<CR> The amplifier input is set to positive.

SHOW_GAIN_PRESET
Reports the Gauss mode stabilization preset for the gain peak. The preset represents the
minimum number of incremental counts that must be collected in any one channel of the gain
peak before the gain is evaluated by the stabilizer and potentially adjusted. See also
SET_GAIN_PRESET and CLEAR_PRESETS.
Responses:
$G0000000010076<CR> Gain preset currently 10 counts (minimum).
$G0000000011076<CR> Gain preset currently 11 counts.

$G2147483647121<CR> Gain preset currently 2147483647 counts (maximum).

SHOW_GAIN_STABILIZATION
Reports the state of gain peak stabilization. See also ENABLE_GAIN_STABILIZATION

and DISABLE_GAIN_STABILIZATION.

Responses:
$IT<CR> Gain stabilization is currently enabled.
$IF<CR> Gain stabilization is currently disabled.

SHOW_GAIN_WIDTH
Reports the current width for the stabilizer gain peak. See also SET_GAIN_WIDTH,

SET_GAIN_CHANNEL, and SHOW_GAIN_CHANNEL.

Responses:

$C00001088<CR> Gain width has not been set.

$C00003089<CR> Gain width is 3 channels (lowest possible width).

$C00256100<CR> Gain width is 256 channels (highest possible width in Gauss
mode).

$C16383108<CR> Gain width is 16383 channels (highest possible width in

point mode with gain channel set to 8192).
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SHOW_HV

Reports the current high voltage and the status of the high voltage power supply in the form:

$Dvvvvvsssssccc<CR>

Where vvvvv represents the current output voltage if the high voltage is enabled, or the rear-
panel high voltage setting if the high voltage is disabled. sssss represents the status of the
high voltage bias supply as a 16-bit decimal number with the following bit definitions:

Bit 0 (L SB):

Bit 1.

Bit 2:

Example Responses:
$D0200000003077<CR>
$D0200000002076<CR>
$D0200000007082<CR>

SHOW_HV_ACTUAL

Bias supply polarity (O=positive, 1=negative).
Bias supply overload (O=overload, 1=normal).
High voltage enabled (O=disabled, 1=enabled).

2000 V, negative, not overloaded, disabled.
2000 V, positive, not overloaded, disabled.
2000 V, negative, not overloaded, enabled.

Returns the value of HV actually on the detector.

SHOW HV_HEALTH

Returns the status of the state of health for the detector as reported by the DIM or SMART-1.

SHOW_HV_RECOMMEND

ReturnsHV, in ASCII, from SMART-1 detectors.

SHOW_HV_TARGET

Under normal operation, the HV will go to this value when the HV is enabled. Reports the
current HV setting (see SET_HV) and the status of the HV power supply in the form:

$Dvvvvvsssssccec<CR>

where vvvvv represents the HV setting, and sssss represents the status of the HV bias supply
as a 16-bit decima number with the following bit definitions:

Bit 0 (L SB):

Bit 1:

Bit 2:

Example Responses:
$D0200000003077<CR>
$D0200000002076<CR>
$D0200000007082<CR>

SHOW_HV_POLARITY

Bias supply polarity (O=positive, 1=negative).
Bias supply overload (O=overload, 1=normal).
HV enabled (O=disabled, 1=enabled).

2000 V, negative, not overloaded, disabled.
2000 V, positive, not overloaded, disabled.
2000 V, negative, not overloaded, enabled.

Thisreturnsthe HV polarity setting in the trans-SPEC as a $F record.
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Responses:

$INEG<CR> The HV is set to negative.

$IPOS<CR> The HV is set to positive.
SHOW_ID

Reports the sample ID string as was previously set by the SET_ID command. The sample ID
string is stored with each spectrum acquired in field mode and is restored with the field mode
spectral data by the MOV E command.

Example Response:
$FSite 123<CR> ID set to “Site 123".

SHOW _INTEGRAL [start_chan,number_of chans]
Reports the sum of the specified group of spectral data channels. If start_chan and
number_of chansis not provided, SHOW_ INTEGRAL reports the sum of all channelsin the

currently selected segment that have their ROI flag set.

Responses:

$G0000000000075<CR> Integral reported as 0.

$G4294967294131<CR> Integral reported as 4294967294.
$G4294967295132<CR> Integral reported as greater than or equal to 4294967295

(maximum reportable value).

SHOW _INTEGRAL PRESET
Reports the current ROI integral preset value. For more information about the ROI integral

preset, see SET_INTEGRAL_PRESET. Seeadso SHOW_INTEGRAL.

Responses:
$G0000000000075<CR> Integral preset reported as 0.
$G4294967295132<CR> Integral reported as 4294967295.

SHOW_INTEGRAL_REMAINING
Reports the current ROI integral remaining value. For more information about the ROI

integral remaining, see SET_INTEGRAL_REMAINING. See also SHOW_INTEGRAL.

Responses:
$G0000000000075<CR> Integral remaining reported as 0.
$G4294967295132<CR> Integral reported as 4294967295.
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SHOW_LENGTH_SAMPLE
Reports the number of pointsin the Insight Mode Waveform.

Response:
$C010000088 1000 points in the waveform.

SHOW_LIVE
Reports the contents of the live-time counter in units of 20 ms (50 ticks/s). Seealso CLEAR _

COUNTERS and SET_LIVE.

Responses:

$G0000000000075<CR> Live time reported as O ticks.
$G0000000001076<CR> Live time reported as 1 tick (20 ms).

$G4294967295132<CR> Live time reported as 4294967295 ticks (over 23000 days).

SHOW_LIVE_PRESET
Reports the current live-time preset in units of 20 ms (50 ticks/s). See also CLEAR _

PRESETSand SET_LIVE_PRESET.

Responses:

$G0000000000075<CR> Live-time preset reported as disabled.
$G0000000001076<CR> Live-time preset reported as 1 tick.
$G4294967295132<CR> Live-time preset reported as 4294967295 ticks.

SHOW_LIVE_REMAINING
Reports the current live-time remaining in units of 20 ms (50 ticks/s). Seeaso SET_LIVE

REMAINING.

Responses:

$G0000000000075<CR> Live-time remaining reported as disabled.
$G0000000001076<CR> Live-time remaining reported as 1 tick.
$G4294967295132<CR> Live-time remaining reported as 4294967295 ticks.

SHOW _LLD
Shows the lower level discriminator setting. Seeaso SET _LLD.
Responses:
$C00050092 TheLLD is50.

SHOW_M DA [PeakNumber]
Reports current MDA for the MDA Preset selected by PeakNumber. PeakNumber is assumed
to be O if not supplied.
Exampl e response:
MDA 0000000000010.7
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SHOW_MDA _COEF
Reports the current settings for coeffficients a, b, and c used for the MDA calculation. See
SET_MDA_COEF.
Example Responses:
MDA_COEF 000000000002.71 000000000000000 00000021.700001
Coefficienta=2.71,b=0,and c=21.7.

SHOW_MDA_PRESET [PeakNumber]
Reports MDA preset PeakNumber. If PeakNumber is omitted, O is assumed.
Example Response:
MDA_PRES 0000000000025.7

SHOW_MODE
Reports the current mode of operation (PHA or Sample [InSight Virtual Oscilloscope]). See
also SET_MODE PHA and SET_MODE_SAMPLE.

Responses:
$FPHA<CR> PHA mode.
$FSAM<CR> Sample mode (InSight).

SHOW_MODE_TEST
Reports whether the trans-SPEC isin test mode and, if in test mode, which test modeisit in.
This command is normally only used for testing at the factory.

Responses:
$A000ccc Not in test mode.
$A001ccc ADC test mode.

SHOW_MONI_LABEL num
Returns with an ASCI|I string label designation for the monitor num.

SHOW_MONI_MAX
Returns with the number of monitors available for viewing.

SHOW_MONI_VALUE num
Returns with an ASCI|I representation of the value for the monitor.

SHOW_NEXT
Used in conjunction with the SHOW_ROI command, SHOW_NEXT reports the next
continuous group of channels that have the ROI flag set. The responseis of the form:
$Dsssssnnnnnccc<CR>
where sssss represents an integer number that is the number of the first channel of the “next”
group of channelsthat all have their ROI bit set, and nnnnn represents an integer number that
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isthe number of channels in the group. If no more channels have their ROI bit set,

SHOW _NEXT returns afirst channel of 0 and a number of channels of 0. The SHOW_ROI

command is used to report the “first” group of channelsthat all have their ROI bit set.

Example Responses.

$D0100000050078<CR> Next ROI group starts at channel 1000 and is 50 channels
long.

$D0215000150086<CR> Next ROI group starts at channel 2150 and is 150 channels
long.

$D0000000000072<CR> No other ROI groupsto report.

SHOW_NUCLIDE [PeakNumber]
Reports current activity and uncertainty for the nuclide selected by PeakNumber.
PeakNumber is assumed to be O if not supplied.

Example:
NUCL I DE 0000000000010.7 0000000000001.2

Activity is 10.7 and uncertainty is 1.2%.

SHOW_NUCLIDE_COEFFICIENT [PeakNumber]
Reports the coefficient for a specific peak as afloating-point number that corresponds to the
number set with SET_NUCLIDE_ COEF.

Example:
NUCLIDE_COEF 0000000000010.7

SHOW_NUCLIDE_DESC PeakNumber
Reports the nuclide label for the specified peak in a $F record.

SHOW_NUCLIDE_UNITS
Reports the nuclide activity unitsin a $F record.

SHOW_OVERFLOW_PRESET
Reports the state of the overflow preset.

Responses:

S T<CR> Overflow preset enabled.

$IF<CR> Overflow preset disabled.
SHOW_PEAK

This command returns the contents of the ROI channel with the largest number of counts. An
ROI channel is achannel that has the ROI flag set. The maximum possible valueis
2147483647, which is the maximum number of counts that can be stored in a 31-bit channel.
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Responses:

$G0000000000075<CR> Maximum count in an ROI channdl is zero or no ROI
channels were found.

$G0000000001076<CR> M aximum count in an ROI channel is 1.

$G2147483646120<CR> Maximum count in an ROI channel is 2147483646.
$G2147483647121<CR> Maximum count in an ROI channel is 2147483647 .

SHOW_PEAK_CHANNEL
This command returns the number of the ROI channel with the largest number of counts. An
ROI channel is achannel that has the ROI flag set. The lowest number ROI channel with the
largest count is reported if more that one channel contains the largest number of counts.
Channel 32767 isthe highest numbered channel in any device.

Responses:

$C00000087<CR> M aximum count was found in channel 0 or no ROI channels
were found (see errors below).

$C00001088<CR> M aximum count was found in channel 1.

$C16383108<CR> Maximum count was found in channel 16383.

SHOW_PEAK_PRESET
Reports the value of the ROI peak preset. See SET_PEAK_PRESET for information about

the ROI peak preset.

Responses:

$G0000000000075<CR> Peak preset disabled.
$G0000000001076<CR> Peak preset set to 1 count.

$G2147483646120<CR> Peak preset set to 2147483646 counts.
$G2147483647121<CR> Peak preset set to 2147483647 counts.

SHOW_PZ
Displays the PZ setting. Seealso SET _PZ.
Responses:
PZ_ENA 002200 Pole zero enabled and set to 2200.
PZ_DIS 001000 Pole zero disabled and set to 1000.

SHOW_RADIX
SHOW_RATE_ZDT
SHOW_REMOTE
Not used; included for backward compatibility.
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SHOW_ROI
Used in conjunction with the SHOW_NEXT command, SHOW _ROI reports the first con-
tinuous group of channels that have the ROI flag set. The response is of the form:

$Dsssssnnnnnccc<CR>

where sssss represents an integer number that is the number of the first channel of the “first”
group of channelsthat al have their ROI bit set, and nnnnn represents an integer number
that is the number of channelsin the group. The SHOW_NEXT command is used to report
the “next” group of channelsthat all have their ROI bit set.

Responses:

$D0100000050078<CR> First ROI group starts at channel 1000 and is 50 channels
long.

$D0215000150086<CR> First ROI group starts at channel 2150 and is 150 channels
long.

$D0000000000072<CR> No ROI groups to report.

SHOW_ROI_MDA
Reports the start channel and number of channels used in the MDA preset calculation.
Example Response:
$D0700000050ccc Calculation is performed on channels 7000—7049.

SHOW_ROI_NUCLIDE [PeakNumber]
Reports the region to use to compute the countsin the activity calculation. PeakNumber
(assumed O if not present) specifies which of up to 9 (0-8) peaks to report.
Example Response:
$D0083200052092 Region starts at channel 832 and is 52 channels wide.

SHOW_ROI_SAMPLE
Displays the ROl Sample setting. Seealso SET_ROI_SAMPLE.

Responses:
$C00001088

SHOW_ROI_UNCERTAINTY
Reports the start channel and number of channels used in the uncertainty preset calculation.
Seealso SET_ROI_UNCERTAINTY.

Response:
$D0700000050ccc Calculation is performed on channels 7000—7049.

SHOW_SEGMENT
Returns the current segment number. Always 1 for the trans-SPEC.
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SHOW_SHAP_FLAT
Reports the width of the flattop in us. Seealso SET_SHAP_FLAT.

Responses:
SHAP_FLAT 0000000000001.2

SHOW_SHAP_RISE
Displays the rise-time setting in us. Seealso SET_SHAP_RISE.

Responses:
SHAP_RISE 0000000000003.2

SHOW_SHUTDOWN
Shows the type of HV shutdown selected. Only the SMART-1 mode is available.

Responses:
$FSM 1 SMART-1 mode

SHOW_SHUT_ACTUAL
Returns the current status of the bias remote shutdown input signal. This command isvalid
whether the bias supply is turned on or off.

Responses:
SIT Shutdown is active (supply is shut down or can’'t be turned
on).

$IF Shutdown is inactive (supply ison or can be turned on).
SHOW_SNUM

Responds with a $F record indicating the serial number of the trans-SPEC.

Response:

$F100 Serial number is 100.

SHOW_STATUS

Returns system status information in the following format:
SMIIIIIIttttttttttaaaaahhhhhcce<CR>

where Il represents the live time as returned by the SHOW_LIVE command, tttttttttt
represents the true time for the current device as returned by the SHOW_TRUE command,
aaaaa represents the active device mask as returned by the SHOW_ACTIVE_DEVICES
command, and hhhhh represents the hardware status, which is an ASCI| representation of a
16 bit decimal number with the following bit definitions:

Bit O (L SB): Bias supply polarity (O=positive, 1=negative)
Bit 1. Bias supply overload (O=overload, 1=normal)
Bit 2: High voltage enabled (O=disabled, 1=enabled)
Bit 3: Unused
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Bit 4: Amplifier PZ'd since initialization (O=normal, 1=needs
PZ’'ing)

Bit 5 Optimization since initialization (O=normal, 1=needed)

Bits 6-7: Unused

Bit 8: Amplifier automatic PZ (1=Auto PZ in progress, O=normal)

Bit 9: Optimization (O=normal, 1=in progress)

Bits 10-14: Unused

Bit 15 (M SB): Reserved

SHOW_THRESHOLD_AUTOMATIC
Seealso SET_THRESHOLD_AUTOMATIC.

Responses:
$IT<CR> Automatic threshold is enabled.
$IF<CR> Automatic threshold is disabled.

SHOW_THRESHOLD_NEGATIVE
Seealso SET_THRESHOLD_NEGATIVE.

R@OI’ISGSZ
THR_NEG 0000379791 Negative threshold is 379791.

SHOW_THRESHOLD_POSITIVE
Seealso SET_THRESHOLD_POSITIVE.

Responses:
THR_POS 00000126811 Positive threshold is 126811.

SHOW_TIME

Reports the time from the battery backed-up system clock in the form
$Nhhhmmmsssccc<CR>

where hhh represents a 3-digit integer hour (0-23), mmm represents a 3-digit integer minute
(0-59), and sss represents a 3-digit integer second (0-59). Seeaso SET _TIME, SET_DATE,
and SHOW_DATE.
Example Responses:
$N010054017052<CR> Time returned 10:54:17 (10 h, 54 min, 17 ).
$N020013037050<CR> Time returned 20:13:37 (20 h, 13 min, 37 ).

SHOW_TIME_START
Reports the time of the last START command in the form:
$Nhhhmmmsssccc<CR>
where hhh represents a 3-digit integer hour (0 through 23), mmm represents a 3-digit integer
minute (0 through 59) and sss represents a 3-digit integer second (0 through 59). See also
SET_TIME_START, SET_DATE _START, and SHOW_DATE_START.
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Example Responses:
$N010054017052<CR> Time returned 10:54:17 (10 h, 54 min, 17 ).
$N020013037050<CR> Timereturned 20:13:37 (20 h, 13 min, 37 9).

SHOW_TRIG_SAMPLE
Reports the trigger source in Insight Mode.

Responses:

$FOLLD LLD issource.

$F1PKD Peak-detect is source.

$F2RANDOM Trigger happens randomly.

$F3Gate Gate Input triggers the waveform.
SHOW_TRUE

Reports the contents of the true-time counter in units of 20 ms (50 ticks/s). See aso
CLEAR_COUNTERS and SET_TRUE.

Responses:

$G0000000000075<CR> True time reported as O ticks.

$G0000000001076<CR> True time reported as 1 tick (20 ms).
$G4294967295132<CR> True time reported as 4294967295 ticks (over 23000 days).

SHOW_TRUE_PRESET
Reports the current true-time preset in units of 20 ms (50 ticks/s). See dso
CLEAR _PRESETSand SET_TRUE PRESET.
Responses:
$G0000000000075<CR> True time preset reported as disabled.
$G0000000001076<CR> True time preset reported as 1 tick.
$G4294967295132<CR> True time preset reported as 4294967295 ticks.

SHOW_TRUE_REMAINING
Reports the current true time remaining in units of 20 milliseconds (50 ticks per second). See

also SET_TRUE_REMAINING.

Responses:

$G0000000000075<CR> True time remaining reported as disabled.
$G0000000001076<CR> True time remaining reported as 1 tick.
$G4294967295132<CR> True time remaining reported as 4294967295 ticks.

SHOW _ULD
Returns the value of the ULD in channéls, as a $C record.
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SHOW_UNCERTAINTY
Returns the current value of the uncertainty for the peak in the uncertainty preset. See al'so

SET_UNCERTAINTY.

Responses:
UNCE 0000000000008.5 Uncertainty of the peak is 8.5%.

SHOW_UNCERTAINTY_PRESET
Returns the current uncertainty preset setting. Seealso SET_UNCERTAINTY PRESET.

Responses:
UNCE_PRES 000000000000000 NoO preset.
UNCE_PRES 0000000000008.5 Preset set to 8.5%.

SHOW_VERSION
Reports the trans-SPEC firmware version number in the form
Fmmmm-vvv<CR>
where mmmm is a 4-character model designator and vvv is a 3-character version designator.
Example Responses:
$FTSDX-001<CR> Model trans-SPEC firmware version 1 reported.

SHOW_WINDOW
Reports the start channel and number of channels in the window of interest, in the form
PDxxxxXyyyyyccc<CR>
where xxxxX is the start channel (0-16383) and yyyyy is the number of channels (1-16384).
See SET_WINDOW for more information about the window of interest.
Example Responses:

$D0000016384094<CR> Window of interest reported as starting at channel 0
and continuing for 16384 channels.

$D0000008192092<CR> Window of interest reported as starting at channel 0
and continuing for 8192 channels (first 1/2).

$D0819208192112<CR> Window of interest reported as starting at channel

8192 and continuing for 8192 channels (last 1/2).

SHOW_ZERO_ADJ
Returns the value of the zero offset for the zero stabilizer.

SHOW_ZERO_CHANNEL
Reports the center channel for the stabilizer zero peak. Seealso SET_ZERO_CHANNEL,
SET_ZERO WIDTH, and SHOW_ZERO_WIDTH.

Responses:
$C00000087<CR> Zero channel has not been set.
$C00002089<CR> Zero channel is channel 2 (lowest possible channd!).
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$C16382107<CR> Zero channel is channel 16382 (highest possible channdl).

SHOW_ZERO _PRESET
Reports the Gauss mode stabilization preset for the zero peak. The preset represents the
minimum number of incremental counts that must be collected in any one channel of the zero
peak before the zero offset is evaluated by the stabilizer and potentially adjusted. See also
SET ZERO PRESET and CLEAR _PRESETS.
Responses.
$G0000000010076<CR> Zero preset currently 10 counts (minimum).
$G0000000011076<CR> Zero preset currently 11 counts.

$G2147483647121<CR> Zero preset currently 2147483647 counts (maximum).
SHOW_ZERO_STABILIZATION

Reports the state of zero peak stabilization. See also ENABLE ZERO STABILIZATION
and DISABLE_ZERO_STABILIZATION.

Responses:
$IT<CR> Zero stabilization is currently enabled.
$IF<CR> Zero stabilization is currently disabled.

SHOW_ZERO _WIDTH
Reports the current width for the stabilizer zero peak. Seealso SET_ZERO WIDTH,

SET_ZERO_CHANNEL, and SHOW_ZERO_CHANNEL.

Responses:

$C00001088<CR> Zero width has not been set.

$C00003089<CR> Zero width is 3 channels (lowest possible width).

$C00256100<CR> Zero width is 256 channels (highest possible width in Gauss
mode).

$C16383108<CR> Zero width is 16383 channels (highest possible width in

point mode with zero channel set to 8192).

START [seg-masK]
Starts the acquisition of spectral data. The optional segment mask is provided for compati-
bility with other MCBs and may be any value from 0 to 65535 but isignored by the trans-

SPEC.
STOP [seg-mask]

Stops the acquisition of spectral data. The optional segment mask is provided for compati-
bility with other MCBs and may be any value from 0 to 65535 but isignored.
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APPENDIX A. CHANGING THE INTERNAL
BATTERY

Thetypical service life of the trans-SPEC internal battery is 3-5 years. When the internal battery
no longer retains acharge, it must be replaced. Contact ORTEC to obtain the appropriate
replacement kit. Changing the battery takes just afew minutes, so the detector does not signi-
ficantly warm up during the procedure. WWhen connected to external power such as the docking
station, the new battery will typically reach full charge within 3—4 hours.

To change the battery:

1)

2)

3)

4)

5)

6)

7)

Turn off the cooler by going to the Main Menu and tapping Turn Cooler OFF. Then press
and hold the ON/OFF button to shut down the trans-SPEC computer.

Figure 75 shows the battery hatch on the side panel. Remove the five (5) screws from the
hatch with a Torx® T10 screwdriver (thereis no sixth screw under the black rubber “foot”).
Gently pry up one end of the hatch, then dlip it from behind the rubber foot and expose the
battery.

Open the tie that holds the battery in place. Note the orientation of the battery and connector
as you disconnect and remove the old battery. The connecting wire for the new battery

(Fig. 76) should feed from the front of the battery compartment, across the top edge of the
battery pack (the edge closest to the top of the instrument), then toward the back of the com-
partment. Close the tie around the new battery.

Reverse Steps 2 and 3 to replace the hatch.

Connect the trans-SPEC to external power. Remember that the cooler cannot be restarted
from the internal battery.

Restart the trans-SPEC, turn on the cooler, and wait for the instrument’ s state-of-health
readouts to indicate the unit is ready for data acquisition.

Return the old battery to ORTEC for recycling.
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Figure 76. Internal Battery Pack
and Connector.
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b

Figure 75. Remove the Screws
from the Battery Hatch.
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