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Electron in a strong wave
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Electron-ion flow in a strong wave
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Maser emission from electron ring
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radiation
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1.5D PIC simulations

0.5

p,fm_c

-0.5¢

8.0

N =2x80100°

y =50

weiizam [m =200
% : €
| 0=0.003



p,fm_c

400

200

200

100

-100

-200

-300

-400

8.05




100 - . .

z=8.088 — 8.101
all

i
e
ey ¥
R
TR i
- .E.- I
i Z
E;
:

A . e - .
L e 3 . : . -
: e . L = ¥ APt e vy
. £ iz s
- i it : : iy, SRS e -
ol b gty SR NP T
b Sk A g e ar e e b
e LA et » 2 - . .. e L ' s .
. oo BRI E L e T R Ryl O -

-100 L i e e |'.
-100 -al I al 100




140

120 4

100F H

B0

4o}

20

'EI:I ] 1 ] ]
b.5 7 #.0 5 5.0

zfi:t :




200

150

100

il

3 wyd

-al

b.o

-100

ziR.



T.ar

3 wy‘d

_|:|5 5



1.af

Uor

=
27U

-5



r-.

B E

2ol

200 F

150F

1adr

ol

_5|:| 5

-100F

-1al




m_c

P,

4000

2000

2000

1000

-1000

-2000

-3000

-4000
0

y =20

adm /m =100
; S l e

o =0.005



J,|_ |\|,iIlJ|

-B0 ' ' '
ziR,




Nonlinear inverse Compton scattering
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Conclusions

1. Relativistic shocks in weakly but non-negligibly magnetized
plasmas emit strong, low-frequency electromagnetic
waves

2. Upstream of the shock, these waves make electrons lag
behind ions.

3. A longitudinal electric field arises; electrons are accelerated,;
eventually equipartition with ions is achieved

4. Energy density of the waves may exceed the energy density
of the shock compressed magnetic field



