TECHNICAL SPECIFICATIONS
bMCA-USB — a compact digital MCA

INTRODUCTION

bMCA is a compact, digital Multi-Channel Analyzer (MCA), which is able to perform Pulse Height Analysis (PHA) of the
signal produced by a standard 14-pin standard photomultiplier coupled to a scintillation detector such as Nal(Tl), LaBr;
(Ce), LaCls(Ce), CeBrs, etc.

The device is useful for obtaining the energy spectrum from the photon radiation detected by the scintillator, and can be
easily interfaced to a typical PC or notebook via a standard USB port for further data transfer and analysis.

The bMCA comes with a basic software package that allows you to control the device and to acquire and visualize the
energy spectrum. The software incorporates an advanced and easy-to-use “discovery” function that can be used to auto-
matically detect all the bMCAs (USB or Ethernet) in the neighborhood of the PC that are available for connection.

A set of programming libraries are also offered. This makes the incorporation of the bMCA into existing radiation sys-
tems or setups very easy. The programming libraries are available for both MS Windows and Linux operating systems.

DESCRIPTION

The bMCA is an advanced, fully digital, compact Multi-Channel Analyzer (MCA). This device is used to process the elec-
tronic pulses produced by a photo-multiplier that is coupled to a
scintillator detector. Such detectors are commonly used in the
detection of gamma-ray radiation due to their high detection
efficiency, medium energy resolution, and relatively low price.
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This kind of MCA is able to produce an energy spectrum from ==

the radiation events detected by the scintillator, storing it in the

device’s memory for further retrieval and analysis by the PC. —

The bMCA implements two modes of data acquisition: oo :

. Pulse Height Analysis (PHA) :

. Multi-channel scaling (MCS) - ‘
PHA mode is regularly used in nuclear spectrometry and radi- G e e e we W w0 W

ometry, while MCS is a very useful feature for following photon
detections in specific energy regions in the function of time.
MCS acquisition mode is useful for both laboratory and indus-
trial applications that make use of radioactive sources or seek
for radioactive materials.

The MCA has built-in advanced PHA data acquisition modes,
such as:

. Acquisition on live time o

1

. Acquisition on real time b Erery. o
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. Acquisition to a number of counts in a spectrum region
(ROD)

. The combination of time (live or real) or counts on ROI,

The bMCA design makes use of the latest advances in digital electronics. The MCA utilizes powerful digital processing
techniques and algorithms to separate the useful signals from noise and to maximize performance under high count rate
conditions. The acquired spectra under PHA mode is extended for Dead Time. The device has a spectral memory size of
up to 4096 channels and can perform MCS in addition to PHA.

The MCA contains a miniaturized high-voltage power supply optimized for low consumption utilization that provides the
necessary power for the PMT tube, including those used with large scintillator detectors.

A basic acquisition software package is provided for managing such device operations as setup, control, data acquisition
and visualization. A digital oscilloscope function allows monitoring the input and filtered pulses to aid in fine-tuning the
MCA parameters. The program also includes a few spectrometry-related functions for processing the spectral data, in-
cluding calibration, ROI analysis and peak search, to mention a few.
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FEATURES

e Fully digital Multi-Channel
Analyzer (MCA) built into
a compact 14-pin
photomultiplier tube
socket

e Full Pulse-Height Analysis
(PHA) and Multi-Channel
Scaling (MCS) modes of
data acquisition

e Up to 4096 channels for
PHA and MCS acquisition

e Advanced electronic noise
reduction algorithms

e Compact MCA with size of
H 60 mm x D 55 mm

e USB 2.0 for data
communication and device
control

e Miniature design
combining low-power
consumption with low-
noise

e Basic spectrum acquisition
and device control
software included

e Available programming
libraries for Windows and
Linux Operating System
(upon request).

e LED indicators for
communication status and
device power, HV power
and incoming count rate
(ICR)
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BRIGHTSPEC

TECHNICAL SPECIFICATIONS

PHA acquisition mode

Spectral memory size of 256, 512, 1024, 2048 and 4096 channels

Coarse gain with amplification factors of 1, 2, 4 and 8. Fine gain from 1 to 2 in steps of 1/4096

Upper and Lower Level Discriminator settings given in channels

PHA acquisition presets on:
. Live Time
. Real Time

. Counts on a ROI

. A combination of both Time or ROI counts

MCS acquisition mode

. Spectral memory size of 256, 512, 1024, 2048 and 4096 channels
. Dwell time from 0.1 sec to “count-forever”

. Easy to setup from ROIs or nuclide information.

Digital Settings

. Rise Time: from 0.1 to 12 usec in steps of 0.2 psec

. Flat Top: from 0.1to 8.0 psec in steps of 0.1 psec

. Threshold: 1 to 255

* Digital Base Line Restorer (BLR)

. Pile-Up Rejector (PUR)

High Voltage Power Supply

*

*

Miniature HV power supply embedded into the MCA assembly
Voltage: 0 to 1 500 Volts in 4096 steps

Data communication

. USB 2.0, cable included (standardly 3 meters long)
Environmental
. Industrial temperature range: -40 °C to +85 °C.
Physical
. Size: height 60 mm, diameter 55 mm
3 Weight: approximately 120 grams
. Connectors: USB type mini B
. Indicators:
. Red LED for detector high voltage
. Yellow LED for incoming count rate (ICR)
. Green color LED for power and communication status
Other
.
tion and spectrum visualization
Certifications
¢  The device is CE compliant

The device is supplied with a basic software (free download) to control operation, data acquisi-

CE
CERTIFIED

Version 1.9, Date: 01 2019. Printed in Belgium
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Technical Compliant Matrix for IAEA RFQ No533524-AM

Rev 1.2. 7 Dec 2021

Prepared by: V. Osorio. BrightSpec NV

Introduction

To the IAEA request expressed in the document RFQ No: 533524-AM, BrighSpec NV proposed a
solution of few components:

e Cylindrical scintillator detectors of 1.5x1.5 inc CeBr; crystal with standard PMT.

o Tube-base digital MCA for scintillator detectors with standard PMT 14-pin socket connection.

o A full-featured gamma-ray spectrum analysis and quantification software: bGamma/1. One
input hardware connection control. Software fully compatible with MS Windows, Linux and
macOS.

With the proposed solution we satisfy most of the technical requirements, exceedingly in few
aspects.

For the financial proposal please refer to our “price quotation” document.
Compliant matrix

The following table shows the capabilities of our proposed solutions to the specific technical
requirements as per document “Specifications of Equipment.pdf’ provided with this RFQ.

Ref No | Specific requirement Compliant | Our comments or capabilities
Item 1 1.5” CeBr3 probe YES Model: 38B38/2M-CEBR-LB-X.
-1.5x 1.5in. CeBr3(Ce) crystal; CeBr3 scintillator crystal of 38 mm (.5
- In a hermetically sealed aluminum inch) diameter and 51 mm (1.5 inch)
housing; length. Encapsulated into 0.5 mm Al.
- Including a photomultiplier tube; Incudes 0.63 mm solid magnetic
- With an internal magnetic/light shield; shielding around the PMT.
- 14-pin socket;
- Resolution < 4.3 %: Energy resolutions < 4.3 % on ¥Cs 662
keV

Drawing on “Basic proposal”.

1.2 Digital MCA Base _ . YES Compact and fully digital tube base.
For use with 10-stage PMTs that fit Model: BrightSpec bMCA-US or bMCA-
standard 14-pin sockets; ETH

- HVPS and low-noise preamplifier built-in;

- USB 2.0 and Ethernet connection, Includes low noise PreAmplfier,

powered either by USB port or Power over Amplifier, 50 MHz DSP, MCA and HV BIAS
Ethernet; power supply for up to + 1500 Volts

- Gain at least x1 — x40; Amplification Gain x1-x128.

- Detector Voltage in range of at least 0 to Digital Base Line restorer (BLR) and Pile

1000 V, Accuracy <3% of full scale;
- Base Line Restorer;

- Total channels 4096 (internal resolution)

Up rejector (PUR)
MCA of up-to 4096 channels with 32-bit
data depth per channel.

Page 1 of 12




Fast USB or Ethernet (to be chosen) for
data communication. Power via USB or
PoE (power over Ethernet). PoE injector
provided.

13 Spectroscopy Software YES BrightSpec full-featured spectrum
- For data acquisition, display and analysis and quantification software,
analysis of spectroscopy data bGAMMA.
(identification and activity analyses) Fully compatible with MS Windows 7, 8
- Compatible with the MCA base and 10 (32-bits and 64-bits). Linux
- Live and off-line analysis (including ARM microprocessor) and
- Compatible with Windows 10 (32 and macOS.
64-bit) Includes many features, such as: real
- Support for energy and efficiency time data acquisition and control of
calibrations BrightSpec devices (e.g. tube-base
bMCAs), import files form ASCI, SPE, CNF
(Canberra), CHN (Ortec), .N42; etc.
Calibrations: Energy, shape, efficiency,
etc.
Activities and MDAs calculations using
three methods (including 1S011929), etc.
See attached specsheets for more
technical details
4 Marking
The System shall have all safety YES
markings in English language.
5 Packing and shipping
5.1 The System shall be packed in YES EU certified packing
accordance with international
standards that are applicable for
the shipment of this kind of
equipment
6 Quiality requirements
6.1 The System shall be manufactured YES The system tests are according to our
in accordance with the Supplier's internal QA\QC guidelines. A certificate
ISO quality assurance system or an of performance is provided
equivalent quality assurance
system.
6.2 The Contractor shall document the YES All components are delivered with
compliance with this quality assurance performance certificate
system.
Testing
7 The System, prior to shipment, shall YES Certificate of performance is issued
be tested for conformance of the
System with manufacturer’s
performance specifications and the
minimum requirements specified
herein
9 Deliverable Data Items
9.1 The Supplier shall provide two (2) YES

complete sets of operation and
servicing
manuals and technical drawings in
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the English language in hard

copies and
electronic version
11 Warranty
9.2 The System shall be supplied with YES One-year standard warranty is provided.

a comprehensive warranty, valid for
one year from the date of the End-
User’s receipt of the System

Includes “free” software updates.

Basic proposal

Item 1: 1.5x1.5x3 inch scintillation cylindrical size CeBrs detector.
Model Model 38B38/2M-CEBR-LB-X. Ttechnical specifications

Scintillator detector with 38 mm (1.5 inch) diameter and 38 mm length CeBr3 crystal.

Aluminum housing of 0.5 mm thickness

Standard 10-stages photomultiplier with 14-pin socket output.
Includes 0.63 mm solid magnetic shielding (mu-shield) around the PMT.
Warranty energy resolution of < 4.3 % on ¥Cs 662 keV peak.

38B38/2M-CEBR(LB)-X

Description: Low background Cerium Bromide scintillation detector
Drawing : VS-0889-230 [
N ® @

Scintillation crystal : CebBrs 7
ST @

Crystal read out

Connectors > 14-pins connector.
Temperature range : -20°C to +60°C.
Performance

Energy resolutions <4 3 FWHM at 662 keV.
High voltage polarity . Positive

Typical high voltage o +T700V.
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14 pin Base

Epoxy ceal

=
=
=]

1 [==— Magnetic shield
{wall thk's 0,64 mml

@ 51 Photomultiptier

138

Optical interface

je— ED0Xy o0l

@ 38 x 38 ngt.
[CeBr3 (L8) crystal
Reflector

fe————— Body of ALuminium
) fwall thk's 0,5 mm)

@ 42
SECTION A-A

28

Item2: Some features of bMCA tube base

Compact sizes
Acquisition modes:
e Standard PHA
e MCS
Diversity of data acquisition presets
o Acquisition preset on time (Live or Real)
o Acquisition reset on Counts on spectrum ROI
o Acquisition Preset on external signal (start/stop)
o Any combination of all 3 above !!!
o Acquire-for-ever mode.
MCA with up-to 4K with 32-bit channel depth
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50 Mhz DSP and 25 MSamp/sec flash ADC of 12-bit resolution.
40 MHz micro-controller

Include High Voltage BIAS supply. Up to + 1 500 Volts
Fast data transfer. In the case of Ethernet interface less than 72 msec data transmission

speed for 4K spectrum

Full programming support via SDK

bMCA-USB Tube
base MCA

uss l ”

bMCA

DIGITAL

[ ]

pOWERLINK @
@

HIGH VOLTAGE ¢« *

bMCA-ETH Tube
base MCA

COMM
10/100 PoE

(H

@ rower

Technical drawings for bMCA-USB

Top view

Standard USB
mini-B socket

132,

9

b

20.2

Technical drawings for bMCA-ETH

Side view
15 Li 3 max
I H
g ——-—————— D14
D
L
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Standard 17x14
Ethemet connector

Top view

Side view
15

60

max
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Item3: Outstanding features of b.GAMMA software

~.__Fillet R=2

e  Multi-platform: the software and all its components are fully compatible with MS Windows

(7, 8 and 10) x86 32-bit and 64-bit processors; Linux (x86 and ARM processors) and macOS.

e Multi-document on a modern and visually powerful graphical user interface

e Fully control ad setup of ANY BrightSpec spectroscopy devices.

e  Multiple peak search algorithms: more than seven methods

e Multiple-peak fitting algorithms, INCLUDING Bayesian peak fitting, which does not depend on

peak shape calibration as other standard peak fitting algorithm do.

e All spectrum analysis results are given with their fully propagated uncertainties, which also

includes co-variance treatment

e Provision of 3 methods for MDA calculations, including 1ISO-11929 (comprising revision 2010,

as well)

e Intuitive efficiency calibration with 2 polynomials and user-selectable cross-point

e  Multi-efficiency curve calculation included into standard package

e Extensive, full and embedded nuclide radiation library, with instant search capabilities

e Import of files formatted from

O

O

O

O

ORTEC binary files (*.chn)
IAEA text (*.SPE).

Canberra binary files (*.cnf) with no need of VDM to be installed on the PC

N42.42 xml-based files (including latest 2012 revision)
Simple ASCII files (.txt)
Comma-delimited data files (*.csv)

etc

e Color reports with tables and plots.

O

User-defined report contents possible
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e Modules for QA\QC, Procedures, File batch analysis, User management Control, etc.; are
available as additions to the standard distribution.

Among many others, see attached full technical specifications

For more technical details of each proposed component see attached Product Technical
Specifications

OPTIONAL Items

Optional available packages

Procedures

Allows automatic and fast spectrum analysis guided by pre-defined analysis steps, including spectrum
data acquisition. Below is an example of the “Procedures” editor, where the different “steps” for the
spectrum analysis are defined.

&= Analysis procedures editor

Name/ID: |Nal3:x3_DataAcq | Operator: |J Doe | Ref. document: | Q| <
|:| Full unique template Acquisition presets
File: [o} Time (] [300.0 2]
Energy/FPWHM calibration @) Live time
File: |C:fUsers/brightspec/bGamma/Calibrations/Nal3:3_Test.geal q | O real time
Model [ counts 1000 -
ROls: |C:sters.n’bnghtspec}bGammamestsl3?_SingIeR01_3Mewange.grm Q] D only from file Region [chn] |0 5 - 1023 =
Analysi: lC:ber&fh.' D Models/3:x3Nal_SimpleAct_WithISOMDA_Exgmple.gmod Q ] In ROI (none)
Nuclear library radiations D Report
File: |C:/Users/brightspec/bGammaj/Radiation_libraries/Cs137K40_NAI3.grad Q] Template file: Q,
Quantification Print Electronic copy
Efficiency: [ Q, ]
Sample File name structure
Operator: [ ] Sample ID Date Time
ID: [Cs1(Na). calib for Cs137 only | pate/time: [ 11 mar 2020 00:00:00 ] Custom:
Mass: |0.000E+00 | £/0.000e+00 |lg = volume: [0.000e+00 | 2 [0.0008+00 |lems ~ Path: [C:\Users\Brightspec\bGamma o,
Load Save Execute Cancel

File batch analysis

File Batch Analysis is an extension of bGamma spectrum analysis software for performing spectrum
analysis on a large number of files containing previously collected gamma-ray spectrum. Their
analysis is done with minimum operator’s intervention.
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& Batch analysis setup

Files lst (7 fles)

Batch setup

D:/BrightSpec/Spectra/batch/Am?241_Co57_Cd109_Cs137_Cof
D:/BrightSpec/Spectra/batch/Am?241_CoS7_Cd109_Cs137_Cofl
D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Cofl
D:/BrightSpec/Spectra/batch/Am?241_Co57_Cd109_Cs137_Cofl
D:/BrightSpec/Spectra/batch/Am?241_Co57_Cd109_Cs137_Cofl

Name/ID: [batch test | operator: [3ohn

Full unique template

@® From fle bGamma:  patch/Am241_CoS7_Cd103_Cs137_Cos0_Calbilib_vo.geml ©, |

© From procedure file:

D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Cobl
D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Cobl Sample
Operator:

ID: Date/time: | 4 Apr 2019 14:33:17

Mass: + g Vol: + an?

Calibration

Energy/FWHM:

L L

Effidency:
Model

Analysis:

g

ROIs:

Mudear lbrary radiations

File:
[JRepart
Template file:
Output files
Add stemp to fiename: [] Date [] Time [] custom:
Location path: |D:/BrightSpec/Spectra/batch/reparts Q.|
. , o
Analysis run status...
==> Fie 1, 1.20s (19%] analyzed -
File 2/7 - 2019-04-04 14:34:44 - D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Co60_CalibLib_VO - Copy (3) - Copy.gxml
==> File 2, 0,88 s (29%) - successfully analyzed
File 3/7 - 2019-04-04 14:34:45 - D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Cog0_CalibLib_VO - Copy (3).gxml
==> File 3, 0,86 5 (43%) - successfully analyzed
File 4/7 - 2019-04-04 14:34:46 - D:/BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Cos0_CalibLb_¥O - Copy (4) - Copy.gxml
==> File 4, 0,915 (57%) - successfully analyzed
File 5/7 - 2013-04-04 14:34:47 - D: BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Co60_Caliblib_VO - Copy (4).gxml
==> File 5, 0.92 5 (71%) - successfully analyzed
File 6/7 - 2019-04-04 14:34:48 - D: BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Co60_CalibLib_YG - Copy. gl
==> File 6, 0.9 5 (86%) - successfully analyzed
File 7/7 - 2019-04-04 14:34:49 - D: BrightSpec/Spectra/batch/Am241_Co57_Cd109_Cs137_Co_CalibLib_VO.gxml
==> File 7,0.77 5 (100%) - successfully analyzed
Analysis finished in 6.53 5 v

Files browser

Files Browser is a valuable addition for reviewing data files, extracting their contents and making
statistical analysis of results or any other parameter (e.g. parameters or settings related to data
acquisition).

The Files browser is an enhanced add-in into bGamma that would extract data from ANY bGamma
(*.gxml) formatted file, and hence its name of “Files browser”.

Above here, is a screen shot of the file browser operational dialog.
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@ bGamma: file browser
e ) FILE DATETIME Cs-137 (661,66 FITPCENT  Cs-137 [66T66LFITEN  Cs-137 (661,66 FITFWHM  Cs-137 [661.66LFITFWHM_EN  Cs-13~ || Parameters
Dy/BrightSpec/Nextcloud/Measuremer A ~ ® Al
Dy/BrightSpec/Nextcloud/Messuremer | | D85.16.10.2018.22.51.08 20191021 17011 1guml 2019-10:21 170118 502702 652001 08257 w028 617061 -
D/BrightSpec/Nextcloud/Messureme! | | oo 55 16 10 2019 22 46,03 20191021 17011 Lgxml 2019-10-21 170118 503,119 652635 311278 406326 62259 DATETIME
Dy/BrightSpec/Nextcloud/Measuremer v & PEAKS
D/BrightSpec/Nextcloud/Measuremer “ _101940—21 17:01:18 503.672 653358 301118 393064 601601 [ €137 X-ray-Ka [32un
Dy/BrightSpec/Nextcloud/Measuremer v & Co137 [661.66]
D/BrightSpec/Nextcloud/Measureme: | |83 ID83_16.10_2010 22 35 53 20191021_7011 1.gxml  2018-10-21 170117 504028 652822 31,6508 41327 63208 O vee
D/BrightSpec/Nextcloud/Measuremer [ centroin
Du/BrightSpec/Nextcloud/Measureme: | |82 1D82_16.10.2019.22 30 49 20191021 T701TT.guml 2019-10-21 170817 503269 652831 208503 00198 61301 B sioniF
Di/BrightSpec/Nextcloud/Measuremer | | p) 16 10 2019 22 25 44 20191021 17011 1.gumi 2019-10-21 17017 503,088 652,595 312571 20.8014 62521t [ LCHANNEL
D/BrightSpec/Nextcloud/Measuremer ] RCHANNEL
20 1DB0_16.10.2019_22 20,39, 20151021_1701T1.geml  2010-10-21 T70%17 503697 65230 312483 407899 62428
D/BrightSpec/Nextcloud/Measuremer
D:/BrightSpec/Nextcloud/Measuremer | |7 1D7.16_10_2019_16.10_00 2011021170111 gl 2010-10-21 170111 509.832 661398 31,6504 413148 6.2465!
D:/BrightSpec/Nextcloud/Measuremer | |79 1D79_16.10.2019.22 15 35 20191021 17011 1.gxmi 2010-10:21 170117 503,113 652628 315182 a2 630401
D/BrightSpec/Nextcloud/Measuremer
O/righispec/Neteloud/Messremer | | 76 ID7E16.10.2019.22.10 30 20191021 17011 gxml 20191021 70117 503376 652971 31,6069 412561 63185:
i Eepe— 2o i s
D/BrightSpec/Nextcloud/Measuremer
D/BrightSpec/Nextcloud/Messureme: | |75 1D76_16.10_201_22_00_20_ 20191021 _170111.gxml  2019-10-21 170117 503575 653231 3138 409622 627081
Dy/BrightSpec/Nextcloud/Measuremer
Dy/BrightSpec/Nextcloud/Measuremer | |75 1D75_16.10_201.21.55_15_ 20191021 17011 1.gxml 2019-10-21 170117 S03.779 652497 31245 407856 62011 1] MeAsUREMENT
Di/BrightSpec/Nextcloud/Measuremer
oneee V| |78 1074 1610 2019 21 50 11 20191021 17011 Laxml_2019-10-21 170117 503853 653593 317056 413869 63320V 0 eeseup
< > ||% 5 [ SPECTRUM
et [ S o S S | e
Parameter to check
5137 661.66]_FIT_FWHM_PERC
= v e | i
i P M O26gma D3signa == Trend (0,458 £0.675) = Mean (6,200 0.056) # GOOD @ WARNING W ALERT @ Excuded @ Selected
[] Manual constraints. 6.54
Ref. vabe: [0.000 5
Ref.range: [0.000 = g
Min M 5 5
Statistics
[ Fiter cates
16 Oct 2019 15:33:27 170ct 2019 17:02:48 apply
€5-137 [661.661_FIT_FWHM_PERC
GoOD : 300
WARNING : 18
ALERT : 0
Excuded : 0 5.8
Mean : 6.200 £ 0.086 (1.382%) 16/0ct/19 15:34 16/0ctj19 18:24 16/0ctj19 21:14 17/0ct/19.00:03 17/0et/19 02:53 17/0ct/19 05:43 17/0ctj19 08:33 17/0ctj19 11:23 focty19 14:12 17/0ct/19 17:02
Trend ; 0,456 £0.675 Measurement date/time
Dates range : 10/16/2019 3:39PM - 10/17/2019 4:57PM
Values range : 5.948 -6.453 (1 = 0.506)
Animations: |No animations - Legend: |Legend top - [ Ant-aasing

bGamma-User’s management

The proposed solution also contains User’s management control enhancement.

This option enriches the operations of bGamma software in terms of multi-user capabilities and

operational trailing.

bGamma users manager

Users list User data
i_ﬁ:‘;{admm (admin) Username: |John Doe
Password: |ee
First name: |John
Family name: |Doe
Institution: |BrightSpec
Department: |Development
Comments: | example bGamma user
Add

Privileges

[¥] Connect to device A
[¥] Acquire data
[] Automation
[7] Digital oscilloscope
v [w] Device control
[ Acquisition preset
[J MCA settings
[ Amplification
[] DSP settings
[[] Advance settings
v [m] Detector HV oper...
[J Change HV va...
[ set HV (On/Off)
v [ calibrations
[0 Energy & FWHM
[ Efficiency
v [ Full analysis
[ Analysis
[[] Mode! settings Y

It allows you to establish or define different users for bGamma; each user with its individual

operational privileges and functional access in the program. Additionally, the software keeps trailing
history of each individual user and the exact operations performed. The software operational trailing,
or Logbook, can be reviewed, and data reported or exported into files.

Below is a screen shot of the user’s manager editor where users can be managed, and their specific
operational privileges assigned.
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bGamma-QA-QC

The QA\QC expansion, included into bGamma software package proposal, is a program extension
specifically designed to track and review the performance of your gamma-ray spectrometer through
bGamma software.

Using these modules, the quality of the spectrum analysis and its spectrometer can be monitored
over time, through out certain number of parameters such as energy resolution, peak centroids,
activities of reference material or calibration sources, etc.

The package provides statistical analysis of the data as well as comprehensive visual feedback.

Using this software part, QA-QC performance checks can be a priory scheduled and assigned to a
particular user.

bGammeEff: Full Monte-Carlo-based efficiency calculation software with

incorporated 3D editor and setup modelling

o Suitable for counting Marinelli beakers, other containers (plastic steel bottles) with different
volumes (25ml to 1000ml), filters
We propose a mathematical efficiency calculation software bGammEff.

bGammakEff is a software package incorporated into bGamma software that can calculate the photon
efficiency calibration curves from a given experimental setup or sample.

For input of the different objects and dimensions of the measurement setup bGammEff incorporates
a novel and sophisticated 3D Editor. Using this 3D editor, the user can enter “eventually” any object
and/or geometry in the setup and therefore take it into account for the corresponding calculations.

bGammeEff, in different with other existing similar software packages, is based on FULL MONTECARLO
CALCULATION and therefore is not limited to a certain object, type of detector, sample or proposed
template. It can model ABSOLUTELY ANYTHING.

Below we underline the advantages of bGammakff in comparison to similar software in the market:

e  Full Monte Carlo calculation

e Unlimited objects, forms, and setup. Not limited to pre-defined “templates”.
¢  Real-time update and display of objects‘dimensions.

e Different colors for each “material” in the setup

e View of sampling points

e Raytracing and display of successful photo-events

e Visual floor indication

Hereafter; are a few screen shots of bGammEff.
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A 3x3 Nal(tl) simple geometry

A 3x3 inc Nal(Tl) with a rod and showing sample object dimensions
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and specifications.

(Optional) Stand for Detector+MCA+sample.

Diagram of “Detector+MCA+sample” plastic stand, adapted for specific scintillator crystal dimensions

123.20

120.00

—

-—

100.00

—
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