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Ultra intense laser interaction with various types of targets
for high energy proton acceleration (MeV to GeV)

mono-energetic proton generation
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3D Relativistic Electromagnetic Sub-Cycle Soliton in the Laser Plasma
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T.Esirkepov, K.Nishihara, S.V.Bulanov, F.Pegoraro,
Phys. Rev. Lett., Vol. 89, No. 27, p. 275002 (2002).

t=ty+1/2 T

A

. L
a L

L




Light Intensification by the Flying Mirror in the Plasma Wake Filed

High density.__ Plasma wake (N,)
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Grid: 2200x1950x1920. Quasi-particles: 1019,
Mem: 1.1 TB. Disk: 2 TB. CPU: 720.

Real time: 250 hrs. Comp: HP Alpha Server ES40.
Huge resolution required due to 4,2 freq. upshift.
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2m S.V.Bulanov, T.Esirkepov, T.Tajima, Phys. Rev. Lett.,
s Vol. 91, No. 8, p. 085001 (2003).
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A New Dynamic Domain Decomposition Method for Parallel
Molecular Dynamics Simulation

Maps of velocity (top) and well-balanced CPU
distribution/decomposition in MD simulation of
high speed collision of two crystal bodies.

Maps of atom density (grey) and velocity (color)
in MD simulation of laser ablation of crystal at
different surface temperatures (top pair of
pictures show ablation near threshold).
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FI3(Fast Ignition Integrated Interconnecting Code)
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NEC SX-8) HPC
2 2005.3.1

http://icl.cs.utk.edu/hpcc

HPC(1 ) : Linpack-HPC CPU
PTRANS(1 ):
STREAM(8 ):
Random Access (3 ):
Latency Bandwidth(10 ) : 5 1 4 2
DGEMM(2 ):
FFTE(3 ) FFT 1 1 1 2
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FCRAM (Fast Cycle RAM)
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Kiviat Chart

Kiviat Chart
http://icl.cs.utk.edu/hpcc/custom/
=i jndex.html?lid=93&slid=171

FAQ
Links

Collaborators

o Linpack CPU

Upload CPU
CEEEY) ( ?)

Results
CPU Linpack SX-8
SH-STREAH Triad
W 52-8/6 NEC SX-8 - 2 GHz - 6 procs - 1 thread/MPI process
O Cray =1 MSP - 0.8 GHz - &0 procs - 1 thread/MPI process
O MEC Sa-6+ MEC $X-6 - 0.5825 GHz - 32 procs - 1 thread/MPI process
B NEC 5%-7 - 0.552 GHz - 32 procs - 1 thread/MPT process
B NEC S¥-6 - 0.5 GHz - 192 procs - 1 thread/MPI process
8 6 1 2 2 B MEC S»-7 - 0.552 GHz - 32 procs - 16 threads/MPI process
B PowerEdge 1850 cluster Intel Xeon EME4T - 3.4 GHz - 64 procs - 1 thread/MPT process
W Altix 3700 Intel Itanium 2 - 1.5 GHz - 128 procs - 4 thread/MPT process
O eServer pSeries 655 IBM Power 4+ — 1.7 GHz - 256 procs - 4 threads/MPI process
W D1 AMD Opteron - 2.2 GHz - 64 procs - 1 thread/MP1 process
O Opteron/lsMet. Linux Cluster AMD Opteron - 2.2 GHz - 64 procs - 1 thread/MPT process
Differences in the benchmark results betusen computers, even of the same model, can be a result
of the nunber of processors used, the processor interconnect, the amount of memory allocated for
the run, the version of the BLAS and MPI, and other factors. A complete listing of the environment

NEC for each henchmark run can be found at: http://icl.cs.utk.edushpoc/export/hpce.xls
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OpenMP, HPF, MPI
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