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Gamma-ray tracking and the Italian MARS project

Gamma-ray tracking detectors are a new generation of HPGe (high-purity germanium) detectors which are currently being developed to improve significantly the efficiency and resolving power of the 4-( germanium detector arrays for high-precision gamma-ray spectroscopy. An overview of existing gamma-ray R&D projects and the future array AGATA will be given. 

These new arrays consist of highly segmented HPGe detectors associated with fast digital front-end electronics. Through the pulse-shape analysis of the signals it is possible to extract the energy, timing and spatial information on the few interactions a gamma-ray undergoes in the HPGe detector. The tracks of the gamma-rays in the HPGe detector can then be reconstructed in three dimensions based on the Compton scattering formula. 

Such a detector has been used for the first time during an in-beam experiment. The gamma-decay of the Coulomb excitation of a 56Fe nucleus was measured with the highly segmented MARS prototype. The energy resolution has been improved by a factor of 3 as compared to standard HPGe detectors due to very precise Doppler correction based on knowledge of the gamma-ray track.
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