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KOMITBIOTEPHBIE TEXHOJIOTHH B ®U3KMKE

OPTIMIZATION OF MONTE CARLO INTEGRATION
FOR ESTIMATING OF THE PION DAMPING WIDTH

A. V. Friesen!, D. Goderidze?, Yu.L. Kalinousky?

Joint Institute for Nuclear Research, Dubna

This work presents an algorithm and methods for numerical calculation of multidimensional
collision integrals based on the Monte Carlo method. The source code was used for the calculation
of the pion damping width in hot nuclear matter taking all possible pion—pion scattering modes
into account. For optimization of the computation the parallel calculation algorithm is implemented
in C++ programming language using OpenMP and Nvidia CUDA technology. Calculations are
performed on nodes with multicore CPUs and Intel Xeon Phi coprocessors and Nvidia Tesla K40
accelerator installed within heterogeneous cluster of the Laboratory of Information Technologies,
Joint Institute for Nuclear Research, Dubna.

[IpencraBrieH aaropuTM [Jisl UUC/AEHHBIX BBIYHCJIEHHH MHOTOMEPHBIX MHTErPasoB CTOJNKHOBEHHS,
oCHOBaHHbIH Ha Mertone Moure-Kapso. IlpumeHsinics Kon [/isi pacueTa IUIMPUHBI pacraja MHOHA B
ropstyeil silepHO MaTEpPUH C yUeTOM BCeX BO3MOXKHBIX peakliuil paccesiHUsl NMOHA Ha nuoHe. [1s om-
THMH3alMH PacyeToB CO3[aH aJropuTM Ha sisbike C+-+ ¢ NpHMeHeHHeM NapasliesbHbIX BEIUMCIEHUH
Ha ocHoBe TexHosoruit OpenMP u CUDA. Pacyetsl npou3BoAsTCS HAa y3JaX ¢ MHOTOSIAEPHBIMH MPO-
ueccopamu U conpoueccopamu Intel Xeon Phi u yckopurenem Nvidia Tesla K40, ycraHoBneHHbIMU
B reTeporeHHoM KJjacTepe JlaGopaTtopuu HHMOPMALKMOHHBIX TeXHOMOTHH OGbeqHEHHOT0 HHCTUTYTA
sIepHbIX nceaenoBanuil ([y6Ha).
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