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Proposal to ESA call for Tender AO4051

Space Science Related Developments and Applications of GEANT4

The DÉPARTEMENT DE PHYSIQUE NUCLEAIRE ET CORPUSCULAIRE (DPNC) of University of Geneva proposes to carry out the work outlined in the ESA call for tender AO4051, for two individual contracts.

Two research groups of the DPNC are interested and competent in this work.

1. The Group of Pr. Alain Blondel, involved in Research and Development for neutrino factories, and in particular in the hadron production experiment HARP at CERN. 

2. The group of Pr. Martin Pohl, involved in the construction and operation of the Alpha Magnetic Spectrometer AMS, to be placed at the International Space Station ISS. 

These two groups comprise a total research personnel of 5 professors and permanent researchers, 3 post-docs, and 8 PhD students. The laboratory has two full time engineers for support on computers and software. Several of the tasks of the work plan AO4051 could be accomplished provided a supplement of two persons for one year each, representing a bid of two separate contracts as proposed in the invitation to tender. 

The activities of the groups can be summarized as follows. 

HARP and Neutrino Factory R&D: 

The group studies the production of secondary particles in a variety of target materials from incident protons and mesons in the beam energy range of 1 GeV to a few GeV. Particle production in this energy range is poorly known and the HARP experiment is set-up at CERN to measure absolute and differential cross-sections to a precision of a percent. The group is also involved in calculations of induced radiation (emission of neutrons and evaporation fragments from the target) and their effect on nearby beam elements (aluminum magnetic horns and other focusing elements). This has led to substantial experience in using GEANT4 and other particle production codes such as MARS, and comparison between them. One professor, four PHD students and a post-doc are working on these subjects. The implementation in GEANT4 and the extension to the specifications of the call for tender would require one experienced researcher to be hired for one year. 
 Alpha Magnetic Spectrometer (AMS) 
AMS will search antimatter and Dark Matter in our galaxy and will perform precise measurements of cosmic ray fluxes in the momentum range 1-10 GeV/c (or the equivalent rigidity). The group is responsible, within the AMS collaboration, for construction of the silicon tracker and development of the read-out electronics. On a first launch in 1998, the group has acquired experience in the operation of detectors and controls in space, as well as of the required space specifications. The group has also participated in tests of a large number of electronics components in various heavy ion beams at GSI-Darmstadt, for single event effects. Three professors, two post-docs and four students are working on this experiment. The implementation in GEANT4 and the extension to the specifications of the call for tender would require one experienced researcher to be hired for one year.

Both groups benefit from close collaboration with experts in the Faculté des Sciences at University of Geneva and at CERN in various fields from Information Technology to Health Science. 

The following objectives of the statement of work can be covered:

HARP and Neutrino Factory R&D group: 

· Hadron interactions for single event effects and astronaut hazard analysis  

· Validation of code through comparison with experimental data and other codes

· Implemetation and improvement of general capabilities, etc… 

AMS group:

· Hadron interactions for single event effects and astronaut hazard analysis  

· Detailed research on detector radiation background…

· Other developments and applications relevant to enhanced utilization of GEANT4 in space applications  

_991145765.doc
[image: image1.png]UNIVERSITE DE GENEVE







