High Spin Physics 2001, Warsaw, February 6-10, 2001

Abstract No: 003 Submitted on: 9 Dec 2000, 19:56 GMT Title: Development of Gamma-Ray Tracking Detectors Author(s): R.M. Lieder,^1 for the Gamma-Ray Tracking Detector Collaboration,^2�^{13} Affiliation(s):^1Institut für Kernphysik, Forschungszentrum Jülich, D-52425 Jülich, Germany,^2Institut für Kernphysik, Universität zu Köln, D-50937 Köln, Germany,^3IReS Strasbourg, F-67037 Strasbourg, France,^4INFN, Sezione di Padova, I-35131 Padova, Italy,^5INFN, Laboratori Nazionali di Legnaro, I- 35020 Legnaro, Italy,^6INFN, Sezione di Milano, I-20133 Milano, Italy,^7Dip. Elettronica e Informazione, Politecnico di Milano, I-20133 Milano, Italy, 8Schuster Laboratory, University of Manchester, Manchester M13 9PL, UK, 9Oliver Lodge Laboratory, University of Liverpool, Liverpool L69 3BX, UK, 10Department of Physics, Kungliga Tekniska Högskolan Stockholm, S-10044 Stockholm, Sweden,^{11}The Svedberg Laboratory, Uppsala University, S-75121 Uppsala, Sweden,^{12}Niels Bohr Institute, University of Copenhagen, DK-2100 Copenhagen, Denmark,^{13}Eurisys Mesures, F-67834 Tanneries, France,

The investigation of new phenomena in atomic nuclei requires the study of their structure under extreme conditions at the boundary of stability, where the excitation energy, the spin or isospin take extreme values. The most powerful means for such studies is the high-precision fl-ray spectroscopy with highly efficient and highly granulated fl-detector arrays. The array should for a maximum coverage of the total solid angle consist only of Ge detectors. A new concept is required to build such a Ge shell since with present-day Ge detectors the performance would be poor due to the large probability to detect several fl-rays in one detector and the scattering of fl-radiation between them due to the Compton effect. However, if one could follow the tracks of the fl-rays in the Ge shell an unprecedented performance could be obtained. Such a Ge shell will have a sensitivity which is about two orders of magnitude larger than that of present-day fl-detector arrays. The prerequisite for the construction of such a fl-ray tracking array is the development of fl-ray tracking detectors. They consist of high-fold segmented Ge detectors and front-end electronics, based on digital signal processing techniques, which allows to extract energy, timing and spatial information for a fl-ray by pulse shape analysis of the Ge detector signals. Utilizing the information on the positions of the interaction points and the energies released at each point the tracks of the fl-rays in a Ge shell can be reconstructed in three dimensions on the basis of the Compton scattering formula.

To design fl-ray tracking detectors for a 4ß fl-detector array research and technical development is carried out in the following areas: (i) Development of segmented Ge detectors, (ii) Development of digital signal-processing electronics, (iii) Development of pulse shape analysis methods, (iv) Development of tracking algorithms and (v) Simulation of tracking arrays.

The research and development work is carried out in the framework of a TMR (Training and Mobility in Research) network project of the European Commission under contract no. ERBFM- RXCT970123.

Preferred presentation of the contribution: in the oral session.