WS W H 5 G [ Vol. A25, No. 11
1998 % 11 J CHINESE JOURNAL OF LASERS November, 1998

AL B AR R R B AT 9T
AT i AR Tk

(P EEEEE LlEEHLET  _Lig 201800) (¢lﬂﬂ+&xﬂ@k+ﬂh£ﬂu R REFER IR 230026)

RBE N4k BT i Particle-in-Cell) AU W97 78 B 98 380% (72° > 10" Woam®/em?)
R S0 2% 01 A LA D e 2 0 A R e 10 7 A R Lt e (e . 8 L, B Ok R ik
5 T ) 55 5 - RO LA TG, 70 55 80 7 4 b 08 e R e R B (H 1 ke 9 A 1) A A T R ) i RE
FI A ALK, () B 47 2 1 A o ) |y B b g s A LE K .

KHRIA R, B R R RO, R, M A Ak

1 51 7

RO AN S5 12 1 R AR ELAE AR AR 20 AU AR A 25 B G & 3, bz — il o
OGN WA 2 A0 BAE LS, 7055 3 1o S 0k R 55 25 11 R ik, AT Inask 55 25 -1~ 44
Y X A SRR ITIE S . RN AR A Aw= w0 - w = o (X o BEE
T RAR AR B SR ON () N NS 1, R A S 1 b RO i SO R
e, AT S A 28 g e U A i A TR Kk e RO B A R S, B g R
(WO EE<1 p‘i)!l:_Ji( OGRS =10" W /em”) #06G. 7120 > 10" Wum™/em” B, %5
TR e R 20 v A I B AR T G, A Bl A A e D, bt e R SO AN A
TR BAE R S IR LA AR AR B 00 FASFE RIS . AL [ B L SEAH R T 1 4
TR R S O R 5 0 AR EL A P P B R S I > O {EL i FDRE 7 BT 2 ko A O
FIVE 2 VAR B A IS = 2R 0 R 3B (0 I I W 4 o AR SCHTRE BBl i B A 9T 1 R
T RO AR 988 25 2 1 AR B A P S 7 A 0 JR2 8 A B 8 %o W 1 PR i e

2 HUE T
7 — 4 0 T AL 7 BT 2 6 0 N VR 34 5 85 - M 405 ) 2 2k [ 2 oA
&EﬁﬂifmmmiMﬁ%%fﬁl%t(ﬁﬂ%ﬁ%ﬁtx“vV)WMET&ﬂ'#ﬁ
ST BB 7 B, [ B E T2 2 B A e A I BT L R i B A, A R Y R

FURAE BLAE R s L, FETH SR ng o e AT IRL B A S Y . TR T
Hilizzh 71 s

[ 5 [ AR F LS R 863 TR B H .
Weks H I 0 1997-06-20; W 24E 2cfs H 1 0 1997-09-15



1004 L 25 %

%=—BE+£‘;><B‘ (1)
R P = Ymow BT B0 by = ] 1 HARTE B T, me W T 1R
1 - (Wi/e%)
MY E ML B 3 v 5 J7 Faaf s
v * K= £
€n
__ o
vAEET G (2)
v *B=10
VvV XB= o j+ En%
S (R AR p R B TR T [ v T AN S IE R R RN

T SG T TE AU IR 2R L1 16 A7 R T (A R K R AT A ST LS A A1) L A
Al LUESE Y H A p R A S, R T DO R (2) ST s E A B, TEIE L s
FE( 1) fRBNZRL T — N Z ) S P W v, SEMAG B E, T H R, A
EIFENBON R BIR AR R AR TCSE 55 8 7 R, BB H AR, LR IRA IR REAT 5L, Py
CA—RCR ] R B, DU/ (AR5 AR AR FUSE A RERE 1, S o N AR AR A A A
BUERT T, ALK T Sk 77 B,

FESEPRTE S, b B AR s IC T4 19 8 2, R0 73 15 55 18 7 A 5 T ne Ao, B

[ P E 5 ) ' RO ¢ A, oo @ ' RO, 1 HL3% E FIRk B X B A
oo BT BB L RIS 8 T A BT SE R 103, B A 2000 ', SAH L TN

8000, 1151 (AR EREL A 0. Sean ', A1 R 0. 0505 ' .

3 4R

T B AL R a SO AR A A (P A LA S e R e R D 1 A R e
() DN, B e = O BFBO6 A ZTAE A 1) 55 30 AR NG, SO kb s ek, SN EOEoh S
15 MK AEFFPE I = 8.2X10" Wum™/em®, HTHREHELA T. = 1 keV, HT#HJEN
n/ne= 0.1,

G TRATT ST B SO R S B AR A EAE R S, B 1 R e = 300w ' B HELS
x P E. FV %8 ne ()0 A B, T DU, RS 8 R h AT R e Ak, JEARIE T IA $) 0. 2

% JeAs, K200 20can ', R K2 2800 | A7 ATk BT, 2 k1K R 25 % 0. 012an. [ I

HE 5% R R BRA, LR (W P B g o b B (190, n] BUR I # 771
A W 1 RAH G156 &R, 1K th 1 R i A WO 5 | AT 45 85 1t b B (B 1z 3, Mt 5 | 2 5 28
A BT R 43 125 10 7 A R A RO RN R A 8 T AR LA R L R v e A R R ke A
FAR AR AT I I £ L B 2 e = 300an ' LB p (RS dp L B, 190
A, WE PRI BUE B, 7 x R s R BTy s, e kn] LA R 7. Omee /2



11 T R YA CIER T 1005

AT, ISR T R R B RAE « J A E . PR E RS 5 A AT S

0.6 0.3
0.3 0.2
§|3 0.0 £ 01
h‘:‘ =
—0. 3} 0.0
—0.6 1 1 M —0. 1 1
0 50 100 150 200 0 50 100 150 200
r (con ') z {owg ')
Pl 1 0= 300as ' WFHLEG x 40t E. RIS ne (04040 (5 0000
Fig. 1 The distribution of E. and n. at t = 300ay ' (singlefrequency laser)
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Fig.2 The distribution of p. andp, at t = 300us ' (single-frequency laser)
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Fig.3 The distribution of E« and n. at t = 300w ' (beat-wave laser)
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Fig.4 The distribution of p. and p, at 1 = 300w ' (beat-wave laser)
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A Numerical Study of the Plasma Wake Wave

Lu Quanming Zhong Fangchuan Xu Zhizhan
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800)
Wang Shui
(University of Science and Technology of China, H ef ei 230026)

Abstract The excitation of plasma wake wave and acceleration of electrons after
interaction between a high-intensity ultrashort laser and underdense plasma using a
particle-in—cell simulation is numerically studied. The results show that wake
waves can be excited after the interaction between the singledrequency or beat-
wave laser and underdense plasma, but the wake wave has larger strength and
longer wavelength, then it can more efficiently accelerate electrons.

Key words particledn—cell, high-intensity ultrashort laser, wake wave, under-

dense plasma



