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Introduction

The next generation of detection systems
in γ-spectroscopy measurements have been
projected to be based on the concept of γ-
tracking [1] for which highly segmented de-
tectors will be required. Position informa-
tion from such detectors will be used for re-
constructing the path of the Compton scat-
tered γ-rays and thus events that are other-
wise vetoed in most present generation spec-
trometers would also be recovered, thus im-
proving the detection efficiency tremendously.
Towards this goal, properties of planar HPGe
strip detectors which are proposed for their
probable use in phase III of the DESPEC Ger-
manium Array (DEGAS) [2], to be used for
experiments within the DEcay SPECtroscopy
(DESPEC) of exotic nuclei [3] project at the
upcoming FAIR [4] facility at GSI, Germany,
are currently being investigated.

Segmented detectors like AGATA [5], which
have been developed for HISPEC [3] stud-
ies, have shown to exhibit cross-talk between
its different segments, arising due to elec-
tronic coupling between them [6]. Within
the γ-tracking procedure, when the partial en-
ergy signals due to Compton scattered events
within two or more segments are summed to
get the total energy deposited, the resultant
peak is seen to shift in energy due to the effect
of cross-talk, as compared to the photo-peak
energy corresponding to full energy deposition
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in only one segment. If this shift is not cor-
rected for, the tracking algorithms will give
wrong position reconstruction as they rely on
the energy of the Compton scattered γ. In the
present work, this cross-talk effect for a pla-
nar HPGe strip detector has been investigated
and a correction method for it is described.

Experiment Details and Analysis
The measurement was performed at GSI,

Germany, employing a planar HPGe strip de-
tector and using 60Co, 137Cs and 152Eu stan-
dard γ sources to investigate the cross-talk ef-
fect in the γ energy range of 100 keV to 1.5
MeV, typical in most spectroscopy measure-
ments. The detector has dimensions of 6 cm
× 6 cm × 2 cm and consists of 10 horizon-
tal and 10 vertical strips on the two faces of
the detector which were respectively DC and
AC coupled to the pre-amplifier. The detector
was operated at -1900 V and the pre-amplifier
output signals were fed to SIS3316 FADCs [7]
having a sampling rate of 125 MHz. The sig-
nals were processed by a trapezoidal filter giv-
ing a digitized output. The VME based MBS
[8] data acquisition was employed for collect-
ing the data on an event by event basis with
a trigger condition of OR of DC and AC side
signals.

Following the calibration of the spectrum
from each strip, the energies from each strip
were summed (SumE) for different multiplic-
ity (M) events (up to M=4 events considered
in analysis), plotted in Fig. 1 as solid lines
for both sides. For M>1, due to the cross-
talk between different strips, the SumE peak
is seen to split into two components around
the photo-peak energy. The one at higher en-
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FIG. 1: Summed energy from all strips for events
having different multiplicity, corresponding to
Eγ=1332.49 keV impinging on the detector.

ergy is due to adjacent strips hit while the one
at lower energy is due to far away strips hit.
To correct for this shift, a linear model was
used in which the true energy is Et given by
~Et=B· ~Em, where Em is the measured energy
and B are the cross-talk coefficients. For the
detector used, this equation becomes a 10 ×
10 matrix.

Em1
Em2

...
Em10

 =


1 δ1,2 · · · δ1,10
δ2,1 1 · · · δ2,10

...
...

. . .
...

δ10,1 δ10,2 · · · 1



Et1
Et2
...

Et10


(1)

Here, for eg., δ1,2 is the contribution to the
energy signal from strip 2 in strip 1 when a
photoelectric interaction takes place in strip 1.
As an illustrative example, to find δ1,2 the fol-
lowing was done: Using M=1 events, from the
2D spectrum generated from energy in strip
1 on one axis and of strip 2 on the other, the
photo-peak in strip 1 was selected to be within
1332.49±10 keV in strip 1 and in strip 2 en-
ergy signals only above 35 keV were processed.
This second condition was used as a threshold
for distinguishing which strip (1 or 2) got hit.
δ1,2 is thus given by δ1,2=E1,2/Eγ , where E1,2

is the energy in strip 2 when the photo-peak
in strip 1 is selected. A similar procedure was
applied for all combinations of strips and the
extracted δi,js were plugged into eqn. (1). To

recover the true energies, only the sub-matrix
from eqn. (1) corresponding to adjacent strips
was inverted. For eg., for M=2 events, inver-
sion of the sub-matrix gives,

Et1 + Et2 =
Em1 (1 − δ1,2) + Em2 (1 − δ2,1)

1 − δ1,2δ2,1
(2)

Results
The corrected SumE obtained from the

above described procedure is plotted as the
dash (M=2), dot-dash (M=3) and dot-dash-
dash (M=4) lines in Fig. 1 (b),(e). We note
that the above procedure was done for AC and
DC sides separately as cross-talk arising on
the AC side due to DC side and vice versa
was not observed. The correction procedure
above utilizes only the photo-peak events for
estimation of cross-talk coefficients. It was ex-
pected that the above procedure would affect
the Compton scattered events linearly. How-
ever, non-linearity in the scattered events cor-
responding to equal energy deposition in ad-
jacent strips, was observed leading to the mis-
match seen between the M=1 and the SumE
events plotted in Fig. 1 (b),(e). This was ac-
counted for, in an average way, by subtracting
an offset value from the δi,j such that the cor-
rected SumE peaks for different multiplicities
coincide with the true photo-peak energy (as
in M=1). Results of applying the correction
along with the offset is shown in Fig. 1(c),(f)
where a very good recovery of the SumE en-
ergies for M>1 events is seen.

References
[1] J. Eberth et al., Prog. Part. Nucl. Phys.

60, 283 (2008).
[2] DEGAS, Technical Report, 2014.
[3] HISPEC/DESPEC, Technical Report,

2005.
[4] http://www.fair-center.eu/
[5] AGATA, Technical Report, Edited by J.

Gerl and W. Korten, 2001.
[6] B. Bruyneel et al., Nucl. Inst. Meth. Phys.

A 608, 99 (2009).
[7] http://www.struck.de/sis3316.html
[8] H. Essel et al., IEEE Trans. Nucl. Sci. 47

(2000). 337.

Proceedings of the DAE Symp. on Nucl. Phys. 62 (2017) 1003

Available online at www.sympnp.org/proceedings


