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Numerical description of neutron damage

Amount of free charge carriers:

Collection efficiency:

Total collection efficiency:

Ecorr (x) —

Eo

tSG,(x)

B. Bruyneel, B. Birkenbach, J. Eberth, H. Hess, Gh. Pascovici, P. Reiter, A. Wiens, D.
Bazzacco, E. Farnea, C. Michelagnoli and F. Recchia. ,,Correction for hole trapping
in AGATA detectors using pulse shape analysis“. Eur. Phys. J. A (May 2013) 49(5)
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Ae n inverse trapping centre density N in cm?

B. Bruyneel, B. Birkenbach, P. Reiter ,,Pulse shape analysis and position determination in segmented
HPGe detectors: The AGATA detector library“. Eur. Phys. J. A (March 2016) 52:70



Position dependence of trapping sensitivities
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Quality criteria

/ Quality criteria for \ 7
the correction method: Detector AOO1 Segment Al

A, (cm3) Peak height
220
« Minimal Full width at half 200
maximum (FWHM) 180 o000
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160 —
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¢ Maximum peak height 1405_
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X = FWHM 80F- 4500
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Minimization method
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E (keV)

Uncorrected energy E in dependency of
tSGe h
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Minimizer script
Detector C0O01 Segment B3
— Z detector 00A segment Al !
: ¥ ° P energy cut on
3 i N ° ° specific area
2 X ° °
f ‘
ig B IS R detector 14C segment F6 calculate the mean
tSGh (cm?) energy
calculate R
minimize R by
variation of A, Ay,
N
E i=1 Ei
mean N
N
2 . Eo —
— — F. korr = optimize
R = |Emean E’-korrl 1+ tiGe + tiGh AerAn
i e h




[ ] [ ] [ ] [ ]
Minimizer SCFIpt
Detector C0O01 Segment B3
3 i detector 00A segment Al !
3 ° ° ° energy cut on
2 i N events ® P specific area
3 . ° °
- 2 V
T detector 14C segment F6 calculate the mean
tSGh (cm?) energy
calculate R
minimize R by
variation of A, Ay,
N.E
i=1%i
E - Detector CO01 Segment B3
mean N )
N %1335§
Erorr = —5522 -
R = Emean — Ei | t5Ge | tSGp Ao A g
korr 1+ X + X erAn g
l, e h 1315;

tSGh (cm?)

13



E (keV)

1350

1345

1340

1335

1330

1325

1320

1315

1310

Corrected energy E in dependency of

electrons

Detector CO01 Segment B3

1350
1345
1340

1335

>

)

~ 1330
1325
1320

1315

1310

-0.09 -0.08

Detector C001 Segment B3

-0.07

-0.09

-0.08 -0.07 006 -005 -004 -0.03 -O.

tSGe (CcmM3)

-0.06 -0.05 -0.04 -003 -0.02 -0.01

tSGe (cm3)

0

tSG, 1

Detector CO01 Segment B3

holes

6 F
1350 —
5 13451—
1340
-
1335~
> =
&) C
—3 £ 1330~
w C
1325|—
2 -
1320
1 1315 :—
1310
0 = IR
-0.2 -0.15
Detector C001 Segment B3
1350;
1345;
1340;
%13355
1320?
1315?
1310; N
4:)‘25 4)‘2‘ ‘«0‘15‘ ' ‘4‘)1‘ — ‘4]‘05‘ — 0

tSGh (cm?3)

10

14



Results detectors AOO1 and C0O01
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FWHM = 3,30 keV

Detector AOO1 segment A3:
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Results detectors AOO1 and C0O01
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Summary and outlook
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Summary:

* Novel fast correction algorithm applied
* Energy resolution improved

* Optimized peak shape

To be done:
* Apply to the latest AGATA measurements
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T.W. Raudorf, R.H. Pehl / Effect of charge carrier trapping
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Thomas W. Raudorf and Richard H. Pehl. ,Effect of charge carrier trapping on
germanium coaxial detector line shapes®. Nuclear Instruments and Methods in Physics
54 LiteraturResearch Section A: Accelerators, Spectrometers, Detectors and
Associated Equipment 255.3 (1987)
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