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Main highlights

* New comparison spectrum functionality

LA
‘r\"ﬁp'.‘r

iy
™ Higyipedi

 New MDL calculation option into quantification
» Updated/improved the model quantification section
« Updates to some editors: Efficiency, Pt, NuclidesLib

« Preferences dialog tabs updated

» New MDL default unit, new comparison spectrum plot settings

 Integration of the new FLINT device

 Further GUI and internal improves

\\ Calculate limits

| v+ Revised and updated User’s Manual Jem B
‘ * Version 1.7.2, revision 1, April 2026 o B

[_J Indude all library lines

[*) Indude external library:
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Comparison spectrum

* Implementation into bGamma of visual comparison of two spectra into
the spectrum plot widget.

 The comparison can be established on the X-axis by both: channels
or energy units and on the Y-axis by intensity (counts) or count rate
(cps, counts per seconds).

* While on comparison mode the spectrum plot cursor provides current
data for both the target and the comparison spectra across the X-axis.

« The comparison mode can be conveniently shown/hidden instantly by
the spectrum plot context menu command.

 The parameters of the comparison mode visuals can be set via the
corresponding entry in the programs’ Preferences.

« Allin all, the comparison mode provides a powerful tool for achieving
excellent quality data acquisition as well as spectrum analysis.
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Comparison spectrum Comparison spectrum @

can be loaded from the
spectrum context menu.

Comparison spectrum will be plotted
100 underlying the current spectrum plot.

Work regicn r

Spectrum scale r
Spectrum attributes »
10 Spectrum plot export

Load comparison spectrum

e

fw@a® O

Show/hide cornparison spectrum

Comparison
spectrum can be
shown/hidden at

any moment.

M (199.8; 0.4) {Comp: 3.8) . : @ Show multiple cursors

@ Guess nuclide

0.1+

Countsisec

0.014

0.0014

0.0001+

0.0 500.0 1000.0 1500.0 2000.0
Energy [keV]
The Y-scale value information Comparison spectrum visuals can be setup
from the comparison spectrum through Preferences (see next slide).

IS added to the cursor tracer.
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Preferences: Spectrum plot tab updated

== Program’s preferences

Program W gy § Included the comparison

Spectrum Fit Fit/Peaks Continuum

Model .
Calibrations Line Filled histogram | Wwidth 1 5 Color S peCtru m p I Ot Settl n g S -
Data files Marker Off e

Reports ("] Same as spectrum plot Transparency 55% =

Spectrum plot settings

[ Use framed plot Font size: 12 » Background colors  Top |
(] use X grid Y scale Logarithm Bottom
(] use ¥ grid

Spectrum interactions

Cursor type: Line w Rl [ Use multiple cursors

ROI selection hotkey: | shift + left mousedick -~ Compton edge
Backscatter

Zoom hotkey: ctrl +left mousedick -~ Single escape
Double escape

sum [2%)

Sum [3x)

¥-ray escape [K-lines)

Restore Defaults Cancel Apply

bGamma 1.7.2 - BrightSpec N.V. - April 2026




Comparison spectrum when connecting to a device @

== Search and connect to acquisition hardware

Currently found devices:

Name Location Serial number Interface Cpen
= BMCA 10.1.28.19 02253022 ETH Cancel
8 DIMHW-5IM Ci.. 12345673 5

B 2pply all settings from template file:  template. gxml

B Use it as comparison guide Select template * | @ filter with selected device

\ [ use the default template file
e

When connecting to a device, you can
select the template file (if included) as
comparison spectrum.
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MDL calculation included

Quantification |
[ Activity calculation

Mudide average by:  Weighted activity
weighted by: key line intensity
The option for calculation of minimum detection limit (MDL) el TCS orrecions

Indude mass calculation

IS now included as addition to the minimum detectable
activity (MDA). Similar options/setup apply.

Decay corrections

I:I Decay correction during counting

[ calculate at:
sample date defined date
Note that MDL will mainly depend on the peak’s continuum 19 Apr 1392 12:00:00 16/04/2025 12:26:31
and some statistics from the selected method. No efficiency —
is involved in this case, in difference to the MDA calculations. 8 indude DL () tndude MDA
Method: O currie O Kra IS0 11929
Decision error 1st kind: 5.0 % -
2nd kind: 5.0 %% 2 B same as 1st
[ ndude all library lines
[ Indude external library:
Report
General Uncertainty ~ Table columns
Results: | Per nudid MOL unit:  Countsfse -
Mormalize by:  Mone Activity unit: Bg
Predsion: 3 = Mass unit: g
Calculate
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Preferences:

Model tab updated

== Program's preferences

Program
Calibrations
Spectrum plot
Diata files
Reports

Restore Defaults

Model's default detector

Set default detector type:  NaI{Tl) w

Default spectrum continuum model
© Individual peaks continuum Full spectrum continuum
Singlets:  Step w Full spectrum: Erosion

Multiplets: Step W File:

ROIs settings

Singlets
Multiplets
Colar | Manually added ROIs

Centroid calculation: | Uncorrected centroid w

Peaks settings

o\l Marker label

Mot identified Color | Balloon text

Balloon badkground

Mot identified prefix: not ID

Angle for labels: gg® = 20% » Balloon transparency

B 1ndude alternative label [ Show only alternative label

Default units

Mass g ~  Volume cm? ~ IMDL Countsfsec [cps] ~ || Activity Bq w~

Default MDA calculation parameters

FWHM factor: 100 [x FWHM]

Procedures settings

B Request sample data

Included the option for MDL
default reporting unit.
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N eW M D L MDL quantification report

Settings for calculations:

n Reporting method: per nuclide
d e d I C a te d Values calculated at: measurement start dateftime (16 Apr 2026 12:26:28)
MDL units: Countz/zec [cps]

Calculation method for MDL: Currie [Ref: Lioyd A. Currig, DOI: 10.1021/ac60259a007]

Decizsion errors for MOL: o =5.000% (1=t kind, deciding that the signal iz present when it iz not)
re O B = 5.000% (2nd kind, failing to decide that the signal is present when it is)
All uncertainties are reported at 1.0 sigma.

== Report template definitions

Report Type Page Setup

() shart Font type and size

Muclide |Line labels| Reference energy Reference intensity Line MDL Nuclide MDL OFuII ol s
[keV] [%] [cps] [cps] Arial v 8 &

Am-241 v 59541 0.000 35.900 + 0.400 (1.764 £ 0.002)E=00  |(1.764 + 0.002)E=00 © User-defined Page Orientation: Portrait v

Co-60 v 1173.228 + 0.003 99.850 £ 0.030 (1.483 £ 0.002)E+00 |(1.253 + 0.002)E+00 ]
v 1332.492 = 0.004 99.983:0.001 | (1.253 2 0.002)E+00 E 8 Append contents Page Size: A4 i
1 Ce-137 ¥ B61.657 = 0.003 85.100:0200 | MDL quantification report [ Force report in grayscale B show preview before printing
Beport  Windows Help K-40 ¥ 1460.822 + 0.006 10.660 + 0.180

User Defined Report Template

(@) Report template... H @ @‘ - E x5 Settings for calculations: _TABMDL

H Reporting method: per peak
- _ Full report s | Energy Cursors © Workrel values calculated at measurement start dateftime (16 Apr 2026 12:26:28) BE Add header 1

@ cl it User-defined report MDL units: Countsisec [cps] et Add header 2
car repo Calculation method for MDL: Currie [Ref: Lioyd 4. Currie, DOL 10.1021/ac50259a007] = | i
@ Append contents Logo Decision errors for MDL: a = 5.000% (1st kind, deciding that the signal is present when it is not)

B = 5.000% (2nd kind, failng to decide that the signal is present when it is) Add line

@ Export current report Detector Alluncertainties are reported at 1.0 sigma. op - _ _TABALL

Line label Position Position HNuclide R energy | R i Line MDL GENERAL »
@ Print current report Sample ‘ fetin] keV] ‘ ke\] G| leps] Preview
Expelimental setup ldentified peaks associated with library radiations SETUPS
¥ 30.491 £ 0.08% | 60187 £0.194 Am-241 59.541 £ 0.000 35.500 £ 0.400 (1.764 = 0.002)E+00 CALIERATION
Measurement ¥ 534609 = 0.057 [1M172.525 = 0.129 Co-60 1173.228 = 0.003 99.850 = 0.030 (1.483 = 0.002)E+00 PEAKS/ROIS
. ¥ B605.570 = 0.063 |1332.826 = 0.142 Co-50 1332.4592 = 0.004 §9.983 = 0.001 (1.253 = 0.002)E+00
Certificate NID
¥ 306.090 = 0.040 | 663.481 £ 0.083 Cs-137 661.657 £ 0.003 85.100 £ 0.200 (1.921 £ 0.002)E+00
Ted ooy rri ¥ 651.795 + 0.441 | 1450.081 £ 1.000 K-40 1450.822 £ 0.006 10.660 £ 0.180 (1.256 = 0.002)E+00 EUIEKS
- Peaks not associated with any library radiation . _
Spechum plot PA[16.58] | 10.354 = 0.000 | 16584 =0.001 |Not identified (6.928 = 0.011)E-01 MCA 4 _TABQUANTIFY
PA[234.78] [110.820 £ 0.455 | 234776 £ 0.992 |Not identified (1.897 + 0.002)E+00 TCS » _TABQUANTIFYSIMPLIFIED
Calibration » PA[353.36] [165.11320.564 | 353.3612 1.235 |Not identified (1.766 £ 0.002)E+00 TABEXTLIBMDA
P4 [444.37] [206.637 £0.504 | 444374 £ 1.304 |Not identified (1.694 = 0.002)E+00
EEBWROB ] PA[S07.16] (415852 =0.502 | 907.158 £ 1.120 |Not identified (2.113 £ 0.002)E+00 SEEERIEY
PM [1768.38] | 797.071 = 1.400 | 1768.380 = 3.205 | Not identified (3.241 = 0.014)E-01 _TABPURITY
MNuclide identification (NID) ¥
Fitting Reports the minimum detection limits for all peaks within the spectrum. The
| Quentfictonrests > used settings for calculation are listed first within this report. This report is
. MDL/MDAS Activity
: - - : ]
Data acquisition Simplified for nuclides available if the option has been selected. The report table will show: “Peak
» . N [ n [ n [} Stgl= n g [
McA MDL/MDA for external library label”, “Peak type”, “Related ROI”, “Peak position” (in channels), “Peak
: 150-11929:2010 standard
u tl d i mofs i " ? . -
A position” (in keV), “MDL" (calculated peak’s MDL, in selected MDL units),
: True Coincidence Summing results
P di etti g I e . "
e e ot : Identified nuclide” (from NID).
rue Coincidence Summing (extended)
Signatures
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| Quantification model improved @

B Activity calculation

Settings have been better grouped into sections.

Mudide average by: Weighted activity e

weighted by: 0 keyline () intensity

They are dynamically enabled/disabled depending
on the current document analysis status and on the
other selected settings.

[] Indude TCS corrections

[] Indude mass calculation

Decay corrections

ﬂ Decay correction during counting

[ calculate at:
.saTanE date ’ l.jEﬁ.I'lEd’datE ’ I n CI ud ed th e M D L

19 Apr 1992 12:00:00 16/04/2026 12:26:31 . .
8 Caaiate imks its unit selection.
8 induce voL 8 incude MDA ' Included new Report tabs for:
Method: O currie O KTA () 150 11929
e B : Uncertainty settings Table columns settings

Indlind: |5.0% e User can manage now if include them or User can select the parameter to

(J Include all ibrary lines not in reports, and their value format include or not in report tables

[ Indude external library:

Report P I .....................................................................................................................................................................
General  Uncertainty  Table columns Report Report l
Results: Pernudide - MOL unit: Countsfsec [cps] Ziaa WLl i General  Uncertainty  Table columns
@ indude uncertainties

Normalize by: None iy Activity unit:  Bg — B rezks [ Radiations B 150 peaks / radiations
- © in absolute values O inrelative % Position [chn 150 reference ener
Precision: 3 = Mass unit: g [chn] 8 -
Position [keV] B 150 reference intensity
B reference energy B 150 dedision threshold
B Rreference intensity B 150 confidence interval
Calculate
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Efficiency editor: updates and improvements

== bGamma Efficiency Calibration

Load buttons have Efficiency groups Fitting settings
been unified into one. e e 1)

Fitting method: MNon-inear e
Energy Area Calculated A Cale.Eff. Fitted  AFitEff.  Deviation

F u n Cti O n a | ity iS Si m i I a r Nuclide/Point label [keV] [cnts/s] efficiency efficiency (Calc. - Fit,) s Fitting curve model:  Single curve ~

v (@ [DETECTOR: b20030] - [SAMPLE: 0.001 g/cm3] - [SAM-DET DIST.: 0.1 cm] Number of parameters: 5

as before. v I icicht fting with uncernees

© Br82[137.40,1=0.09%] 137.400 0.180 1.139E-01 9.A48E-03 1.183E-01 1.214E-01 -4.461E-03 1.329

) Br-82[17980,1=0.02%]  179.800 0225 7529501 2.023E-01 0.000E+00 0.000E+00 (0.000E+00 - Laok for best @ s correction
[@ Br82(221.48,1-2.26%] 221480 2.871 7.218E-02 1.071E-03 6.828E-02 1.143E-02 3.898E-03 1300 B

@ Br82[27348,1-0.80%] 273480 0530 3.758E-02 1.053E-03 A.770E-02 7.789E-03 -1.012E-02 1.012

©@ Br82[554.35 |1=71.10%] 554348 34.289 2.740E-02 3.539E-04 1.950f-02 1.317E-03 7.903E-03 1.646 3o= "2B92E402 £ L315E+402

@ Br82[619.11,1=43.50%] 619106 15.075 1.969E-02 2.620-04 1.824E-02 0.000E+00 1451E-03 1.308 B L S

© Br-82[698.37,1-2830%] 698374 6.076 1.220E-02 1.886E-04 1.729E-02 0.000E+00 -5.092E-03 0.916 S eeeEsd = 21eoEs00

@ Br-82[77652 1-83.40%] 776517 26962 1.837E-02 2.908E-04 1.670E-02 0.000E+00 1.667E-03 1.387 i- LBAE0L : 863EQ2

R* = 0.926746; R*.c = 0,900108;

. _ | _ | ..o Legend has been included
Zoom/pannmg actions B — —— 5 i?@f‘f{“ﬁth/ Pt calibration CLAves.
added for the p|ot_ They sod o ~ paa | :

follow the same as for
the spectrum plot.

S Possibility to set plot
; | s emene — legend position within the
2 “knn‘ SRS "~ N — ....... TCS corrected EFT2] = 5.414 %0.212 graph (right_Click On it)

Efficiency [%]

Flot settings

" B Loa scae — Hfficiency fit :
8 show efficency 8 show residuals i () Legend pasition b Topleft
; - ; 5 @ s @ o s " (M) Export calibration plot Top right
100.0 200.0 1000.0 2000.0 : Bottom left
/ Energy [keV] ...... Bottom right
Efficiency graph energy =/ —————————1—"—"—""+ e
scale is not limited to~ | §iof———— e — S — S ——
the points range (better |
to fine-tune the s
calibration curves).
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Better integration of bGamkEff results into bGamma

When efficiency is imported
from bGamEff and accepted,
the editor will prompt a dialog

like this one:

This dialog shows the
setup/sample/detector data
imported from bGamEff file

and asks if you want to import
them into your current
bGamma document.

“Yes” will apply setup —

== Efficiency imported from bGamEff...

Do you also want to apply imported data from bGamEff?

Setup: 10ml bottle at 3.3cm no cap /

sarnple-detector distance: 3.29385 cm

Detector: Lab Detector
type: High resclution HPGe
model: GX1518
manufacturer: BS
serial number b20030

"Sample: Glass bottle
type: Bottle
mass: 10 g
volume: 10 em®
material: Water
composition: H20 1002

" Toopply sample dota too, use the button <Yes to All>
(if any data is missing, you will need to set it loter)

Yes to All Mo Cancel

prd N\

= Experimental setup editor

D: 10ml bottle at 3.3cm no cap|

MName:

Distance from sample to detector [om]: 3.294
Comments:

and detector data //

“Yes to all” will also
apply the sample data

“No” will not

apply any data

L. A
— General | dakta

Sample identification

Sample ID: Glass bottle|

= Detector editor

Name,ID: Lab Detector| ~
Model: GX1518

Serial number:  b20030

Type: HPGe ~
Manufacturer: BS

Recommended bias voltage [vdc]: 3500 <
Certification date: 11 Mar 2019 w

Resolution

FWHM@ Am-241[59.54] ~ = kev v+

FWHM®@(Co-60 [1332.49]) = 1.80 keV
FWHM®@(Co-57 [122.06]) = 0.82 keV

Sampling operator:

Sampling date/time: 3 May 2012 18:00:00

Reference document: Q ok
v

Sample data

Category Calibration source Sample type  Bottle

Delete Reset Save Cancel

b

Mass Volume
Mass: 1,000E+01 + (,000E+00 a &
Vol:  1.000E+01 + (.000E+00 an? v
Sample material
Name/ID Water
Composition
H20 100%
Clear Reset Cancel

bGamma 1
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Nuclide editor: key-lines save/load

Key lines flag are also included when
saving the selected nuclide radiations into
a library file (.grad).

== |mport radiation library from file

Look in: _ C:\Userslus..n_libraries -~ e (= 0 ﬁ- @ E]

! My Computer Name
[2 CalibrationLib.grad

@ MucRads.grad

This allows the possibility to import them
when loading a library file and propagate
them to the local nuclear library.

_ UsErname

This way, nuclide library files are fully
exchangeable.

File name: CalibrationLib.grad Open

Files of type: Radiation lines file {(*.grad) w Cancel
[ ] apply to all open [ | Propagate key lines
Radiations ID from selected file: Set2 calibration lines
e =y

When loading a library file, you will find a new
option to ask for importing and propagating the
key lines from the file to the local nuclear library.
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Remove functionality for Pt and Efficiency @

== bGamma Efficiency Calibration

== Dagk to totzal calibration Efficiency groups Fitting settings
Load files Fitting function: In(g) = Zxax -+ IN%E)
Ener: 't ratio Std, Dew. Fitting method: Linear
ay [keV] o/ </Poi Energy Area Calculated A Calc.Eff. Fitted Fit.Eff. ration
1 g g g g o [keV] [cnts/s] efficiency efficiency - Fit.) Fitting curve model:  Single curve
1.0 : Mumber of parameters: 5
Weight fitting with uncertainties
_ QB b Look For best TCS correc tion
=]
;‘E Fit results: Mo points selected
™ A AU SO ERSUS, S
E 0.6 100.0
=
w
@ 04 S-S S PR : : : : :
o 20.0 ........ ....... ........
02 et e e e eE e saa A raErEiEsaralEriatEralEra e e e n i n s,
: : : : 3 GO0 oo oo
i i i i 5
0.0 0.z 04 0.6 0.8 1.0 @
Energy [ke = Compute effidency
From file From current From open ay [keV] TR T Nt I correen cotboceren -
EnlkeV] = 30,000 % =+ 0.001 &
Apply to Al Dual curve  # parameteres: 2 =[] Plotin Log scale Computed EF[%] =
A PN 1 F— S . . - - —
[ Log scale
0 : : : : : B show effidency ) show residuals
500.0 1000.0 1500.0 2000.0 2500.0 3000
Energy [keV] Save Cancel

To remove Peak-to-total calibration from the Tct)hf?u?\;eenlﬂfﬂﬁg r&alg;llaerg’?(;ﬂ H]oem
current document, clear the data table, click ,

: data from table, click the OK button,
the Apply button, and confirm when prompted. and confirm when prompted.
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Integration of the new FLINT device

The information from the FLINT
integrated detector is read when
connected and propagated through
the corresponding document.

== Detector editor

General data Comments
== h{zamma Name/ID: |
Model: 51B51/SIP-E3-X11
o Device info: Serial number: 53AB1690
Mame: bMCLA Type: MaI{Tl) o
Serial Mumber: 19254001 o
Firmware: V2.3.003 Manufacturer; Sdonix Holland
Firmware date: 10 Dec 2025 Recommended bias voltage [vdc]: 0 o
Production date: 19 Jan 2026 o
Certification date: 24 Apr 2026 w
Integrated detector: ‘ _— Resolution
Manufacturer: Scionix Holland FWHME Am-241[59.54] ~ = ke |+
Crystal: Mal(TI)
Serial number; S3AB16%0
Model: 31B51/5IP-E3-X11
Geometry: Cylindrical
Reference document: Q (ak
(o )
Save Cancel
L o L y
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About info updated

== Ahout bGamma software

bGamma GUI
Version: 1.7.2

Release date: April 2026 The software licence key serial
Licence key serial number: b} rirmanly < number |S now dlSpIayed here
Allowed detectors: 1 for better reference.

bGamma library

Version: 1.7.2

bGamma included options:

* Mathematical efficiency calculation
* Procedures

* Users management

* File batch analysis

* Quality assurance (QA/CC)

* Files browser

Copyright © 2017-2026 BrightSpec NV/54. Belgium.

Brightspec Web site

L )
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