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Kelvin-Helmholtz turbulence
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Jet propagation
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Shock experiments as particle accelerators

GRB, AGN jets
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FORMATION OF A GAMMA-RAY BURST could begin

Shock waves within this material give off radiation. | JET COLLIDES WITH

(Vsh - C)

either with the merger of two neutron stars or
with the collapse of a massive star. Both these
events create a black hole with a disk of material
around t. The hole-disk system, in turn, pumps
out a jet of material at close to the speed of light.
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Particle-in-Cell simulation

Particle push
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PIC code performance

, strong scaling (10241x864x864, 80p/cell)
weak scaling strong scaling (6001x256x512, 40p/cell)

c,mmﬁmm.g/:‘:,\
1000.00 | E g [T II .
5 ] ] o
| 3D, o ~14.5%
HRE00 8 corez/node 15F ]
; | x| R
10.00F L ]
a ; I S %
= s 1o} -
F=y [ o1, -
= roof I o |
. I3 [ |
0.10;‘ I - I
0.01 - TP R IR T I II . O wd v eiid v II '
10° 10t 168 10® 10t 10° 16 1ot 10% 10° 10t 10°
Number of cores Number of cores

® SIMD optimized (vectorized)

® MP1+OpenMP hybrid parallelization

® Implicit FDTD

® High-accuracy current deposit algorithm (Esirkepov '01)

® Quadratic spline for shape function (will be upgraded to the cubic)
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number of particles

Electron energy spectra in downstream
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Cosmic ray acceleration on éa
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