1000-3290/2005/54 02 /0812-06

22005 2
ACTA PHYSICA SINICA

Vol.54 No.2 February 2005
(©2005 Chin. Phys. Soc.

2004 4 9 2004 6 19
150fs
PACC 5250] 5265 4765
1 2 3
X
i
X
w
/

10374114 10105014 10374115 10176034 TG1999075203-4

*
100080
1 x 10° W/en?
Bragg
2
Saw= - _q_2VE2 x
4dmw
= 1836



813

cgs
do,/dt =-V p.u, la
do/dt ==V pu; 1b
9 p.u, /At =-09 p.u,’ /Ox - dp,/Ox
-n.el, - pvy u, - u
+ e 2a
9 pju; /Ot =-0 piuiz /9x — Op,/ox
+nZek,+ pivy u, — u;
+ m.m; fu, 2b
9 p.e, /Ot = -0 p.e.u, /Ox — p.ou./Ox
- 32 tkn, T, - T,
+90 K. oT./ox [ox + W 3a
/ot = -9 pig;u; /0x — p;ou;/ox
+ 312 ¢ "kn, T. - T,
+ 9 K, oT,/ox /ox 3b
Ey

S] Pi&;

aE// /Ox = - 4we n, — Zn, :>8E// /ot

=4we n.u, - Zn;u, 4
E,
OE | /ox” + K’E| =0 5
K
e 1

onu
2a b
op. i/ox
fNL
T
Syie = -
E +H E
~ 8n
3kT, .2m, ;
Kei
W
W=1 2fwlm n
c
8
Lax-Wendroff
3.
1
20pm
n(.'
cm”? 12.5pm
10eV
ox
f=0.1.
ug
E,

s

190 E +H
8= ox
E, H
3ab €ei:
T
Im n
c 1

.06pm
1

1.06pm

0.5ps

1 x 10° W/em® 150fs

0.5n,

u JE| z 1’8 m = cEL/ 8x .

H+

1.3n,
n, = 10”
- KeiaTei/



814

54

Jq— 150fs — —>

0.0 12.5 20.0

56
x/um Bragg .
ab
1
2 a e
' e
5 s
5 :
3 =
N+
8
2 b
7.0 — T
- -1 140
a 6.8 (b 1
én 3 =1120
£ " eor 4100 &
S 56 g
D) = =
= < 6. g
< &
6. 3
)
5.
b.
3
a 10°W/em®> b 10" W/en?
& Bragg
e
% A,
S d=—= Ae
= 2n
N
= n n
l—wi/wz:«/l—nn/np. A
2nd
Bragg 43
2 105W/em?
a 150fs b
60% 90% .



815

4000 - - -
3500 -
3000 -
2500 L
%
~ 2000 o
%
1500 b
1000 b
500 1
3000 0
20
% 2000
~
& 1000 s
0k
800
6
4
4
140f;
; ICF
12.67pm 2.6keV.
B
raes 6 abec
10" em/s
10’ V/em. 10°
cm/s.

- 31 2 2
Z 3 g
§ 1 S 0
= 0 S )
2 g
3 -2 = 500

=N | 800

800 0 )
t/fs 600

10
500 5 500 5 x/um



816

54

4.
MEDUSA 7 LASNEX®
LASNEX
pP=Petpi=
n kT, + n kT, o= e + o =S
Sa b .

neek, = - Vp. = fae

LASNEX

v /10%(cm/s)

500 10 x/um

H+

3000

—_— R ~

2500

2000

1500

T./eV

1000

500

20
x/um



2 817

10° W/em®  150fs

1 Suter L J et al 1994 Phys. Rev. Leit. 24 2328 5 Andreev A A and Platonov K'Y 2002 Phys. Plasma 9 581
2 Labate L et al 2002 Laser and Particle Beams 20 223 6 Cang Y et al J. Plasma Phys. in printing
Chambers D M et al 2001 Journal of Quantitative Spectoscopy & 7 Christiansen ] P Ashby D E and Roberts K V 1974 Comput . Phys .
Radiative Transfer 71 237 Commun . 7 271
3 Reitsma A J W et al 2001 Phys. Rev. E 63 046502 8 Zimmerman G B and Kruer W L 1975 Comments Plasma Phys .
4 Lalousis P and Hora H 1983 Laser and Particle Beams 1 283 Control . Fusion 2 51

Effects of ponderomotive forces and space-charge field
on laser plasma hydrodynamics ™

Cang Yu Lu Xin Wu Hui-Chun Zhang Jie
Laboratory of Optical Physics  Institute of Physics ~ Chinese Academy of Sciences — Betjing 100080  China
Received 9 April 2004  revised manuscript received 19 June 2004

Abstract
Using a two-fluid two-temperature hydrodynamic code we studied the hydrodynamics in the interaction of intense 10" W/
e’ ultrashort  150fs laser pulses and linear density plasmas. The simulation results show the ponderomotive force effect on
the formation of the electron density ripples in underdense region such ripples increase the reflection of the laser pulse and on
the separation of the plasma in critical surface. Quasi-electroneutrality is not suitable in this case because of the different
ponderomotive force and the gradient of thermal-pressure for ions and electrons. lons are moved by the electrostatic force.
Comparing with the simulation results from one-fluid two-temperature code we find that under strong ponderomotive force and

gradient of thermo-pressure two-fluid code is more suitable to simulate the hydrodynamics of plasmas.

Keywords ponderomotive force density modulation two-fluid two-temperature hydrodynamics mode one-fluid hydrodynamics
mode
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