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Kinetic energy of accelerated electrons in laser-driven wakefield

ZAKIR Arkin, MAMAT Mamatrishat, AIMIDULA Aimierding , DULAT Sayipjamal
( School of Physics, Xinjiang University, Urumqi 830046, China )

Abstract: In order to study kinetic energy of accelerated electrons in a laser-driven wakefield, maximum and minimum
potential of the wakefield that could determine the maximum kinetic energy of the electrons was found by applying the particle in
cell method. The peak and valley potential of the plasma wakefield and its relations to laser pulse length and intensity were
discussed. 1t is shown that the maximum energy of a trapped electron is proportional to the intensity of the laser pulse and it
reaches maximum value when the laser pulse length equals to nearly ten times of the wavelength.

Key words: nonlinear optics; wakefield; plasma; ultrashort and ultrahigh laser pulse; laser pulse length; laser pulse

amplitude ; the first cycle; numerical simulation

Ell

i

IR BT B R T A 3 R A [ 5 it 3 s AL
MR A WS 10, B e E B /NEE
WA RB SR AL B 18 S Ay e T BRI se
R HH S B TR E IR E) ny = 10" em B,
RIS ME R LA S E~100GV/m, £ R % H
BEHIHF, YA T AR EME N EE X (I
i i 2 B S O fR(ED) ELVS R — A 1 B AR R,
FhagRBEHmE " . BIE 1979 45, TAIIMA %
NEEFEA 53 A 7 R X R ] B oL B Ik e A H
TN Be M, K B BT I BOEE AR IR T
) T S8 s 9 S5 0 o K R O R e e o k1Y
R FH B 3 38 i 3 e, 2 /N B H 0 s e Y — R
HEAYLH

e P O S i SR ROk ik b i<

EETH: BR BRBHEE SRR A (10665001 ) ; Hi
REERBE ik A BT BT H (070195)

YEZ A SURE - FLFE/R(1973-) , 5, BH2EAR 1, B,
MY FIR O S5 B U ALV O T R R TR

E-mail ; erkinzakir@ xju. edu. cn

Wka H #1:2009-03- 18 5 eI E kg [ 44 :2009-05-11 -

#fr Langmuir 3¢ (B 8) , 3£ LUK R K Mk i A
(L, B S BRHT BRL A RN , 5 BEAR 5 AR AT
WHOCHK Y, BIH — R 18 ap = eEy/ (mwe) 21, Ky
PRALTE ZN R A L, L6250 AN ER SN R
T Langmuir 880 ™ A2 B3 109 BB, FER
T B I (laser wakefield acceleration, LWFA)
WARZ SCER b B G s TR A MBS . "2
JCIR Y AT IR B P, T A 1A A8
R T B I EE TR T EER, 51 R
DASAR FIAMGA A R, 73R . S5 30k [ 11 ] h 4ty 1
BYE | B RN sy i kL b S . fEH
TESEFRR AL I, i — P S S R R R #A W
A AL AN /M S5 OB Bk i I B RSO Bk it
ZIRIMRER

1 BtRESHE 1 B MERTFRIZhEE
TEL SRl A REN AT — e, ST m, Y
L 1 s [alis s, /T DL S5 e H(x,,p) =

\/mezc“ +c2p//2 +lep, A (x-u,) 1" +o(x -vt) R
HREREs, Hhp,Mp, &7 LB E 5 &
it i, A | BRI R R o REZHN R,




3%k F3M XRE - L3R

BOLR S g s 1 3 RERT5T 423

v, FEROCHK IR (OGBS R
M) 0 <v, <co BIATERHNER B, =v,/c,P(X) =
ed(X)/(m.c’),p, =py/(me) Fla(X) =ed (X)/
(m?)  Hrh B, BBOLBK P BT S 2,
@ (X) RH—1hi ), a(X) RIH— LB S IRIE,
X =x —v ¢ FEIE AR R os R BT 5 A, 1

h(X,p,) = JTp 4@ (X) = D(X) ~Bap, =hy(1)
FEL T IR0 R E R 8 o SRBASE , TE BOG K PRI T
ho = /1 4p% =Byb.o By <1 B, HR(L) RN :

P =B (P(X) +hy)
JIOX) +h P - (1) [1+a* (X)) 1/ (1-B5)
(2)

5 + F - 5rBIAR X BEES ()35 AN, B A X,
BE X TEEEN:

=y (A 2B, 1A% -y [1+a®(X)]1"?) -1(3)
Ry =(1-65) "y BHFHEE T,4 =0(X) +
hyo

248U B < S Bk e 2 1 R £ (RO R 1 R S Bk o
a(X) =ag{expl -4In(2)X*/L] -1/16}0(1, - |X|) ,
H, 0 5y Heaviside Jr R %, =0 B} 0(¢) =1;¢£ <0
Bt 0(£) =0, ap =2, BOLRKMHKE 1, = 10, BOGEREAE
HEH R B ERY . 8T HREERn, =
n,/100, ot ,n, BEEFIKEFEE, n, BEFH 1K
GRFE n, =m0 /4me’ 0 JEWOBIR v, =0,995¢,
H BRI R R R R
' =By B (1+ @)Y (1 + D) -1 -a*(X)] 7 -

(u-D) [y (p-@) -p’ -a®(X)]1 71 (4)
A, FBEXT X ABFRRIEGT &, = 0,/ ¢, 0, BFEH K
SRk, R u=m/m, = 1836 B F A TR
#Ib,

L) (2) A A(4) AT LIAR B i 3 A g
F, 37 RO Tk b ) A B R AR S (R L, DI 1 A
B2,

-—————— a
2.0] N ——®
LS Py E
‘.
1] y
Gosi AP\ static plasma
0.0 -~ 7 —
os{ WS W/ '
| XXX
T30 20 <10 0 6 10 20
X

Fig.1 The wakefield excited by the laser pulse
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Fig.2  Phase diagram of electron in the wakefield excited by laser pulse,
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