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Gamma ray tracking arrays like AGATA [1] and GRETA [2] will be used in experiments with radioactive ion
beams [3]. These arrays are composed of large volume 36-fold segmented HPGe detectors. The gamma
interaction points must be localized with a precision < 5 mm by the combined use of detector electrode
segmentation and Pulse Shape Analysis (PSA). In order to properly perform the PSA it is fundamental to
precisely (¥mm) characterize the HPGe detector position response (i.e. associate the signal shape to each
position inside the detector volume). This kind of information is presently extracted both experimentally
[4,5] and numerically [6,7,8]. However an important limitation of the standard experimental techniques is
the extremely long time required for the measurements.

In previous works [9,10] a new detector characterization method, the Pulse Shape Comparison based Scan
(PSCS), has been presented. This technique enormously decreases the time duration of the measurements,
allowing a full scan of a large volume (~140 cm®) HPGe segmented detector in less than 1 week.

In this work we show the results of the PSCS applied for the first time to a large volume segmented HPGe
detector from the AGATA array. The experimental signals have been taken with an asymmetric AGATA
crystal by the Liverpool University gamma spectroscopy group, using the experimental set-up described in
[5] and a 137Cs collimated source. Three different datasets have been used: singles scan of the detector
front face (“S_1”, figure 1a), singles scan of the detector side (“S_2”, figure 1b) and coincidence scan (“C”,
figure 1c). The latter is obtained applying the standard technique [5] for extracting the detector signal
shape associated to a determined X,Y,Z position.

In the first part of the work a consistency check between dataset "C" and "S_1" has been performed. This
test consisted in selecting different signals from the dataset “C” (associated to a determined X,Y,Z position),
extracting then from dataset “S_1" the signals that have the same shape. The X’,Y’ coordinates (i. e.
collimator position) of the selected events in dataset “S_1” must then correspond to X,Y of the event in
dataset “C”. For all the different X,Y positions selected it has been always found good agreement between
the spatial coordinates. An example of these results is reported in figure 2.

In the second part of the work the PSCS method has been applied: using datasets “S_1” and “S_2” (i.e. two
datasets with the collimation lines perpendicular one in respect to the other) it has been possible to extract
the position response of two segments in the front part of the detector, with a ~1 mm precision. This
feature is important since with the standard “coincidence” method the detector scan in Z direction is
limited to very few points. We are presently performing the comparison of the signals obtained with the
PSCS and those of the standard coincidence scan. This latter part of the work is still ongoing and it will
constitute the final validation of the method. The variation of the signal shape as a function of the gamma
interaction position (inside the 2 scanned segments) will be shown.
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Figure 1. a) Number of signals collected for each X,Y collimator position. The collimator is swept across the front face
of the detector in 1mm steps. The decrease in statistics due to the presence of the central hole can be noted. b) Same
as a), the collimator is now swept across the side of the detector. These are the two datasets used for the PSCS. c) X,Y
profile of the positions scanned with the standard coincidence method.
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Figure 2. The red signal shapes are extracted with the standard coincidence technique (dataset “C”); the red dot in the
upper left panel indicates the X,Y position associated to the signal shapes while the Z is indicated in red color in the
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upper right panel. The blue shape is extracted from dataset “S_1" using a )(2 comparison. As can be seen the X’,Y’
coordinates precisely match the X,Y. The red numbers indicate the detector segments associated to the signals.
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