VA

.
s LonLuamos

LA-UR-20-25828

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

First Principles Kinetic Simulations of Relativistic Collisionless
Shocks and Their Particle Acceleration

Guo, Fan

Report

2020-08-03




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher

recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its

technical correctness.



First Principles Kinetic Simulations of Relativistic Collisionless Shocks and Their Particle Acceleration
PI: Fan Guo, LA-UR #xxx

2 B

-a

3 5

S 18

= e
0= 1024 (a) p=1.5

y' [C/wp]
(b) log1o(es/ep)

1018¢ 0o=10yo=1e+04
-1 0p=10 yop=1e + 02

ilS 1016' Uo=10 Y0=1e+06

00=30yp=1le+ 04
10M} 0o =100 yo = 1le + 04

y1 [C/wp]

1072 10-T 100 10' 107
y/(Y00o)

0 Particle energy distribution ydN/dy for electrons and

0.05 positrons in different runs. When bulk Lorentz factor

and magnetization is large, particle energy spectra
follow power-law distributions in high energy.
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2D spatial profile of different quantities for the standard run SO with
magnetization o, = 10, bulk Lorentz factor yo = 10*, a.= 0.1 at time oy = 2000.



