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Generation of Laser Pulse with Steep Leading Edge by
Laser Interacting with a Thin Plasma Foil

Xia Changquan
College of Physical Science and Technology, Yangzhou University, Yangzhow, Jiangsu 225001, China

Abstract The shaping effects for the intense laser pulse of a low-density plasma foil is investigated by numerical
simulation employing a one dimensional particle-in-cell (PIC) code. Laser pulses with steep leading edge of different
pulse durations are obtained by changing the thickness of the plasma foil. The results show that a moving-electron-
layer (MEL) is generated and driven forward by the radiation pressure, the leading edge is reflected by the MEL and
the main part of the pulse is transmitted when the MEL reaches the rear surface of the foil. The single MEL vanishes
quickly without double-layer structure, so the peak power of the pulse has no obvious attenuation.
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1.2

1.0}

0.8}

0.6 -

0.4

0.2

Normalized electrical field/(a.u.)

0 1 i ——
0.5 1.0 1.5 2.0
wlw,

Bl 3 RO S o A
Fig. 3 Spectrum of the reflected laser field
MIE 4 Jr7R B Ca) L4 BE R Cb) B -4 E A Ip 23 A1 T LU L B T OFB0A Bl 72— ia gl e 2
T TR TR B AR T 72 5 RS AL AR LU I B T A S8 B s i T3 R L
HL - )2 » A SRR LR 5 SCHRL7 T BN T] . T8 e 18 2 2R i i 37 AR SO
R S5 B 1M B AT TC AR R 8 DR A T i 3 (1 8 R B P U R T B TR

x /A, x /A,
B4 Ca) W70 () 145 B 114 I 8] 2 (8] 3 A7
Fig. 4 Space-time distributions for (a) the electrons and (b) the ions
P 5 e a7 BE AR A (a0 e (D) 3, BPASRJ SRR A5 K . ZEBBE N e ) AH LT85 2 2 L0
IR [ A P TR B8 ) K T o 2 S JER I . T %85 2R S PSR AR B . AAIET S rprn] DL HY L SRR A 1
L 25 B AT I REAS AT R AR A5 HAT BEUE b T H A SR i o L3 ek o 08 1 52 B T LA ek Jk e

s114002-3



it e Es il
YA BT VR BE R I L TRl B2 2 B VR PRS2 280 T v - 1 1 SUZ A R LR A T 2
6 Bz . TE 6 v, LR 0 %5 B2 JRE RE AR B € O dncdo o 2BEFEIE R E Snc I ASFHBOGIK i 4 WA ALt 9
HI 5 o S PR BE S N E] 20, I kb b T BEUS RO o DRI PR R M A A T A L
TR b o G T 2 PR 2 R T PR 0 8 T P 50 TR AT 1A AR o T AR I S Ik
LREYIS) 2 bl

incident pulse
f 20 _4;% f 20
L N ('} L
E 5 0 ||‘ g 15kF
% — 12, ‘l g*
] <
= 10 —20%, ‘! = 10}
& ! ! &
3 281, M 3
E T f E s
v )

Z 'y ﬁu ”\" Zz

OIM‘IIJIE B PEY 0 Py 84 e b -

40 60 80 100 40 60 80 100

/A /g

B 5 B TR () e FICb) 3n, I AS [] I JEE JE IF 14 3 S0 G bk o R
Fig. 5 Amplitudes of the transmitted laser pulses for different target thicknesses

at plasma densities of (a) n. and (b) 3n,
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