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DEVELOPMENT OF A UNIVERSAL INTRANUCLEAR CASCADE TYPE MODEL FOR HEAVY ION ANS NUCLEON INDUCED REACTIONS AT INTERMEDIATE ENERGIES
The main goal of the CRDF Project MP2-3025 was to develop a Universal Intranuclear-Cascade model for both nucleus- and nucleon-induced reactions able to describe fission-fragment production. The Project was completed successfully with more results than initially planned. We have developed a universal code system that incorporates the improved Cascade-Exciton-Model code CEM2k and the Los Alamos version of the Quark-Gluon-String-Model code LAQGSM, with different versions merged with the 1) Generalized-Evaporation-Model code GEM2 by Furihata, 2) the sequential-binary-decay code GEMINI by Charity, and 3) with the thermodynamical model of fission by Stepanov. Our code system (1) describes reactions induced by particles and nuclei at incident energies from about 10 MeV/nucleon to about 1 TeV/nucleon, provides results in good agreement with most available experimental data, and has very good predictive powers compared to other available codes.  The CEM2k code  has been incorporated into the widely used transport codes MCNPX and LAHET (Los Alamos National Laboratory, USA) and MARS (Fermi National Accelerator Laboratory, USA), while LAQGSM+GEM2, has been included in MARS and LAHET. We are waiting for LANL/DOE  approval to make available our CEM2k+GEM2 code via the RSICC code distribution center at Oak Ridge and to incorporate CEM2k+GEM2 and LAQGSM+GEM2 into the MCNPX and GEANT4 (CERN) transport codes in the near future. Our code system is already in use to solve several applied and fundamental problems at LANL, FNAL, and NASA. Our Project-related results have been or will be published in 11 referreed journals [2-8; C5-C8], presented in 26 Oral and Poster Presentations at 14 international conferences or workshops, presented at several scientific seminars at LANL, Los Alamos, NM, USA;  Fermi National Accelerator Laboratory, Aurora, IL, USA; Joint Institute for Nuclear Research, JINR, Dubna, Russia; IAP, Chisinau, Moldova; Mitsubishi Research Inc., Tokyo, Japan; Kyoshu University, Japan; ENEA, Bologna, Italy, and CEA, Saclay, France, and have been included in several LANL and IAP Activity Reports.

