
Pulse Shape Comparison 
Scan of HPGe detectors

Namita Goel, C. Domingo Pardo, J. Gerl,T. Habermann, 
I. Kojouharov, T. Engert, H. Schaffner

GSI Darmstadt

F. DIDIERJEAN, G. DUCHENE, M. FILLIGER et M.H. SIGARD , 
IPHC Strassbourg



a)

a)

HPGe Pulse Shape Comparison Scan method

Based on a collimated γ-ray source
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Algorithm 
χ2(a,b) 

b)

Geometric crossing point: x,y,z

a)

Common pulse out of 
these two data sets.

F. Crespi, et al. NIMA (2008)

HPGe Pulse Shape Comparison Scan method

Based on a collimated γ-ray source
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χ2(Ai,Bi) 

Characteristics:

• Estimated time 20h

• Precision: 1-2 mm

• Imaging capability

Requirements:

• Excellent ∆x/x

• Large field of view

HPGe Pulse Shape Comparison Scan method

Based on a position sensitive detector
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HPGe Pulse Shape Comparison Scan method

Chi2 minimisation test
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HPGe Pulse Shape Comparison Scan method

Based on a position sensitive detector



HPGe-Detector
2D γ-camera

Characterization of the position sensitive detector

IMAR (Individual Multi Anode Readout) Technique

IEEE, Issue Date: Dec. 2009 Volume: 28 Issue: 12 On page(s): 2007 - 2014 

http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=5331296�


Planar Detector Scan

Front view (0 deg):

Side view (90 deg):



Planar Detector Scan

Submitted NIM A

In Preparation



Agata S001 Scan: Mechanics



Agata S001 Scan: Electronics

Agata detector

Differential to 
Single end    
Converter 
Cologne

Struck SIS 3302 
digitiser

•8 channel digitiser, 100 MHz sampling rate ,16 bit resolution
•Each channel with 200 samples of data
•Agata PSD coincidence count rate 7 MB/s

DAQ

MBS

7 MDR cables



Agata S001 Scan: Pulses



Agata S001 Scan: Imaging
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Agata S001 Scan: Geometry
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Agata S001 Scan: Imaging
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• Pulses shifted to T10. Same factor used 
for the segments

• Super Trace with the hit segment and 
the first neighbours.

Agata S001 Scan: Time alignment
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Agata S001 Scan: T90 distribution
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Single Trajectory selection

Radial distribution of pulses in the hit segment 

Distribution of T90 values along the radius



Agata S001 Scan: Amplitude selection
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Agata S001 Scan: Amplitude selection



Agata S001 Scan: Radial Variation
Transient Signal, A0 Hit segment A1



χ2(Ai,Bi) 

Agata S001 Scan: Pulse Shape Comparison scan

• Only two segments (up and down, A0 and A2) chosen for 
comparison.

• Hit segment excluded
• ''Chi2'' definition used:

Σ(ai-bi)2



Agata S001 Scan: Azimuthal variation
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Agata S001 Scan: Azimuthal variation
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Agata S001 Scan: Radial variation
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Agata S001 Scan: Radial variation
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Agata S001 Scan: Radial variation
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Agata S001 Scan: Radial variation
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Agata S001 Scan: Pulse Shape Comparison scan

L. Nelson et.al, NIM A 573 (2007)



Agata S001 Scan: Horizontal scan



Agata S001 Scan: Intensity maps for 511 kev full energy 
events
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Agata S001 Scan: Intensity maps for 511 kev full energy 
events and Compton events
Photopeak events Compton events
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Outlook

1. Measurement for the full scanning of Agata S001 done. 
Analysis in progress.

2. Comparison of results with measured/experimental data 
base.

3. Scan a segment Planar detector and compare the results with 
the conventional scanning system at IPHC , Strassbourg.



137Cs

IPHC set up for Cs scan



Segmented planar detector  3 x 3

137Cs

Total energy



Pulse shapes from IPHC scan (1)















Pulse shapes from IPHC scan (2)













Thank You!

Personal Contact:

n.goel@gsi.de

GSI, Darmstadt 64291, Germany
Tel: +49 (0) 6159171/1695
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PSD detector

HPGe detector

(a)

(b)

Crossing point of 
two trajectories

Scanning of Planar Germanium detector



22Na

HPGe-Detector
2D γ-camera

511 keV511 keV

Anodes X Anodes Y

IMAR (Individual Multi Anode Readout) Technique

16 Y
16 X

Characterization of the position sensitive detector



Anodes X Anodes Y

Linearity      UFV = 7cm2 20 cm2

Spatial resolution   2mm 0.945 +/- 0.08 mm

IMAR (Individual Multi Anode Readout) Technique

Characterization of the position sensitive detector



Anodes X Anodes Y

Linearity         UFV = 7cm2 20 cm2

Spatial Resolution     2mm 0.945 +/- 0.08 mm

Characterization of the position sensitive detector

IMAR (Individual Multi Anode Readout) Technique



Position calibration using Compton Scattering Imaging

• Determine:  Xr(xm,ym), Yr(xm,ym) Gamma-ray
scattering technique

Submitted NIM A 



Exponential decay of the number 
of pulses along the radius

Integral of neighbour segment A0

Borders Core



Coincidence pulse height spectra

• Pulse height spectrum core
• Bias voltage = +4000 Volts
• Resolution ~ 4.5 keV



Agata S001 Scan: Energy Resolution

CoreA B C D E F

Energy resolution measured at 511 keV 



Agata S001 Scan: Pulses
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