In next-generation arrays for gamma spectroscopy with exotic beams like AGATA or GRETA the path of the gamma ray inside the active volume of segmented HPGe detectors will be fully reconstructed. The gamma ray tracking will allow to correct for the Doppler broadening effect and to reject the background events which do not deposit their full energy inside the array or do not originate from the target position.

Pulse Shape Analysis techniques are used to localize the gamma interaction points with a 5 mm spatial resolution.  This in turn requires the HPGe detector position response to be known. The use of pulse shape comparison techniques (Pulse Shape Comparison based Scan, PSCS) opened the possibility to characterize the full 3D position response of a HPGe segmented detector experimentally, in a reasonable amount of time. 

In this work the application of a variant of the PSCS technique on an asymmetric AGATA segmented HPGe detector is presented. This variant of the PSCS method requires no collimators, thus reducing even more the time duration of the measurements. Specific Geant4 simulations of an AGATA triple cluster with a 60Co source placed in different positions have been performed. The technique relies on the fact that the combination of the number of counts in each detector voxel is in principle unique, provided that a sufficient number of measurements with a source illuminating the detector from different directions (3 at least) is available. In this way the calculated number of counts per voxel can be compared with the number of events with a specific line-shape acquired in the 3 measurements and it will be therefore possible to associate each line-shape with a position, thus measuring the detector position response. In order to test this technique experimental pulse shapes have been acquired in a measurement performed at LNL-INFN with a 60Co source and an AGATA cluster composed of 3 asymmetric segmented HPGe detectors. 

