European Summer School

Lab Work n°1 :
Characteristics comparison of different photon detectors

Faculté o
[ de’ pl‘llys;méul ea':ci:g:nlierie l Eg:;gs_}ie i (@Q HIROSAKI ﬂ(IT
i EEN. orschie o %) UNIVERSITY

Université de Strasbourg




Which detector for which applications ?

What are important characteristics for gamma detectors ?

&
 Resolution (Energy and spatial) ’_'. = . = ". .‘

* Efficiency (Geometry and Intrinsic) B*
. M,

* Energy range

* For gamma spectroscopy = ~10 keV — 10/40 MeV

Some technologies available : Scintillators & Semi conductors

CeBr3 HPGe

Nal




Digital Pulse Processing (DPP) :
Jordanov algorithm 15 1016/0168-9002(94)91652-7

|
11 T T T T
a) 1 T T T T
A
09 09 - N
07 1~
§ err 05 | T
= 03 |
E. 05 |- .
700
Q. 01 - o j ﬂ
° [ TN W S 1 S 600
" 01 ]
x 03 01 0 01 02 03 04 05 3
O 500
01 ~ 400
.01 T 1 1 1 300
-1 0 1 2 3 4 200
11 100
0.
09 1 T T
0 5000 20000
07 - Channels #
E
E. 05 1
®
®
@ 03 T
o1 n
.01 L 1 1 1 1
-1 4] 1 2 3 4 5
Lab Work #1 06/07/2024



https://doi.org/10.1016/0168-9002(94)91652-7

Counts

Energy [keV]

700

600

500

400

300

200

100

1300

1200

1100

1000

900

800

700

600

CeBr3 detector

calibration &

resolution

0.0525 A

0.0500 A

Resolution

0.0475 A

0.0450 -

0.0425 A

0.0400 A

0.0375 A

0.0350 A

0 5000 10000 15000

20000 25000

—— k=1500ns
—— k =2000 ns
—— k =1000 ns

600 700 800

9200 1000

1100 1200 1300

Energy [keV]

k = 1500 ns
—— k =12000ns
—— k =1000 ns

800

FHWM [u.a]

700 ~

600

14000

T
18000

Channels #

16000

Lab Work #1

500 A

800

600 700

900 1000

06/07/2024

1100 1200 1300




Nal detector acquisition

[T] Gamma - SCIN16K*
File MCA Calibrate Display Analyze Edit Options Datasource Help

o || VD E| w8 v ki) 2/xnl XX —[05[E8] b
Done Channel: 4255 : 1242.8 keV Counts: 18 Preset. 60/60.00
Acquie e [

Start
Expand On
Clear
ROl Index:

1

Datasource

MARKER INFO

Left Marker: 1901 : 552.0keV FWHM, FWTM: 51.145,100.532 keV
Next Right Marker: 2626 : 764.7 keV Gaussian Ratio: 1.078
Centroid: 2266 : 659.2keY ROI Type: 1
Area: 161765 +0.60% Integral: 194526




HPGe acquisition

Acquire

ROl Index:
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Datasource
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1335 1340 1345 1350 1355
keV

WFS = 4K

MARKER INFO
Left Marker: 13063: 1321.0keV  FWHM, FWTM: 1674, 3108 keV
Right Marker: 13268: 13417keV  Gaussian Ratio: 1.013

Centroid: 13172: 1332.0keV ROI Type:
Area: 7834  +1.39% Integral: 8460



Summary of
characteristics

Is it logic ?
Higher density so CeBr3 better than Nal

Both scintillators -> photo multiplier
(35% of efficiency for best ones)

So Ge better because with E field
collection of e- better ©
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HPGe CeBr3 Nal
Efficiency - ++ +
Resolution ~0,2 % ~3-4 % ~7%
Rise time ~10 us ~70 ns ~150 ns
. Hich Ener * Shortrise time ->  Cheap
Advantages 8 _ gy High counting rate  Moderate
resolution ) . .
* High efficiency efficiency

* Low counting

Disadvantages rate . * Expensive ) Lowengrgy
* Very expensive resolution
* Fragile

* y multiplicity -

spectroscopy-ish
* Spectroscopy * Time * vy multiplicity
Application * Identification measurement > | ¢ Total energy
of radionuclei particle of gammas

identification
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THANKS |




