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Overview

The basic activities of the Department of Nuclear Electronics were concentrated on the following areas:

• studies of new scintillation techniques,

• contribution to the big European projects,

• electronics for experiments in High Energy Physics,

• development, investigation and production of silicon detectors,

• development of y-ray spectrometry apparatus,

• development of new generation state of the art PCI based multi-channel analysers,

• technical support for the Institute as the whole with special emphasis on networking,

• normalisation activities.

Most of the scientific achievements concerning the Department were summarized in 20 publications
(released or being in press). The papers were published mainly in IEEE Trans, on Nucl. Sci. and Nucl. Instr. and
Methods. Besides that, our scientists presented 6 contributions at international conferences (such as IEEE
Nuclear Science Symposium 2002 in Norfolk, USA).

The Department was involved in scientific collaborations with a number of international centers, such as
CERN, Royal Institute of Technology in Stockholm, FZR Rossendorf, IKF Jiilich, GSI Darmstadt and
companies as Advanced Photonix, Inc in California, Scionix in Holland and Photonis in France. The
collaboration with High Energy Physics Department of our Institute was focused on LHCb experiment in CERN.

In the studies of new scintillation techniques large area avalanche photodiodes were used successfully to tests
numerous scintillators at liquid nitrogen temperature. The study of pure (undoped) Nal showed some intriguing
effects dealing with non-proportionality of the light yield versus energy of y-quanta and intrinsic energy
resolution of the crystals, which may provide a deeper insight into origin of intrinsic resolution. A very high-
energy resolution of 3.8% was measured for 662 keV y-rays from a IV7Cs source. Moreover, very promising
properties of pure Nal at room temperature were shown for the first time. The study of Hamamatsu avalanche
photodiode array allows building the LSO-APD detector for tests in the PET arrangement for hadron therapy in
medicine.

The Department undersigned two important scientific contracts. The first one with the IKF Jiilich is aimed to
assemble and characterize a large quirl microstrip detector for COSY accelerator. The other one with Phoionis,
France is addressed to contribute in developing of new fast photomultipliers.

During 2002 preparation for new HEP LHCb experiment in CERN was continued. Contribution of our
department to LHCb is designing, fabricating and testing of three kinds of hardware modules - TFC Switch
(THOR), Throttle Switch (MUNIN) and Readout Supervisor (ODIN). These modules are basic elements of Data
Acquisition System of the experiment. In 2002 the final version of THOR module was designed, the second
prototype of MUNIN was prepared and full simulation model of the most complicated module (ODIN) was
provided. Also the works for LHCb Outertracker detector were conducted.

The work concerning semiconductor detectors concentrated on improvements of silicon devices parameters -
in particular of those cooled by liquid nitrogen. The investigations of method for surface stabilization of roentgen
radiation detectors were started.

The technical support for the Institute covers a lot of different types of activities, as supervising the institute
computer network, maintaining internal data base and so on.


