LASER TECHNOLOGY

35 % Ee
2011 4¢ 11 A

Vol.35,No.6
November, 2011

XEHS: 1001-3806(2011)06-0854-03

A B i e Bk i B B B B 3% R IE FB F N B 3

LRE - ARR IR BRAD - HARRER,CRRT - OB
BB HIBERY % SRR , B ATF 830046)

WE: AT USRI CIR SN B3 4 0 1 B T ¥ 3 e, SR AR 2%, 15 81 T IESTAR sine Jk i flat-top ik
N Gaussian Jk 3K 3 40 B3 P BN E E B FRORER . S5R R, JEXTHR sine Bk SR IER FRAIMEEER L
flat-top fk A8 Gaussian fk IR ) B3R P BERL R — L&,

X8R oL BY; BEBmELik; ER T

hE S #E; 0539 SCHRFRIRED: A doi : 10. 3969/j. issn. 1001-3806. 2011. 06. 034

Positron acceleration in the wakefield of different laser pulses

ZAKIR Arkin, ABUDOUREXITI Abudouresuli, AIMIDULA Aimierding
(School of Physics, Xinjiang University, Urumqi 830046, China)

Abstract: In order to study the kinetic energy of the accelerated positrons in the wakefield of different laser pulses, by
means of numerical simulation, the kinetic energy was obtained in the wakefiled of sine, flat-top and Gaussian asymmetric laser

pulses. Simulation results show the energy driven by asymmetric sine pulses is higher than those driven by flat-top and Gaussian

laser pulses.

Key words: laser physics; wakefield; ultrashort and ultrahigh laser pulse; positron

El

i

A AR SR SO K e E S B IR R R B, B T
HEREHF ARG, 2 ERRRNEFR.GET
W BT RSN T IR X 25 B8 R R
RO LB T AMAEENEML. MBIk EE7HE
IG5 B2 4 B8 A v B, BB SR R R el 1) 46 B 1A o
FARTIS A IR SR L 45 80 AR U 5 A i S R R R AR 6L,
- HLAT LA sk AR = By BE RS

DAWSON F1 TAJIMA 7E 1979 4E & a4 i 730t
0SS A S A AR S . 2 o B R FH RO Bk v
RS ARFR R U, AR S T R D A 1 R 3
BT, DAWSON FI TAJIMA" f) ) 44 Sc & g i 7
PR EEA I R B e A U . — R B B, B
— AN S SR O K vh 2 W S R O
Faah Il R IE ), 25 R AR s B
KM RNEE TR ES, BHA 9 A8
Trhne, 55 2 ROl R BT B0 55U , BIVSE R W A~ 35

EEWH - ERBAR RS R IIH (10965008) ; 3T
REE WA A BT A 3 A4 % B TR H (BS090115)

BRI URE - HLoE/R(1973-) , 5, B2+, Y,
FENFRBOLE B T AR L.

E-mail ; erkinzakir@ xju. edu. en

Wcks H #1:2010-12-09 ; W BIlE icks H #1:2011-01-27

BRI NFEFRSR QB FE TR P E T,
PABOE R R AR N K Bl S R IR IE B #R L . TR Z
5, ML T H B — AR RO I SR 3t , P i
FENR H SR B, B — 5 K bk
MhEFAT AR S R T A BRI OAE R T, BOGRK Mk
2, EEEOR RRIE R B, AR HOLE S LR
TR T RHRTE MeV B HF 3, 2002 4F, MALKA
G NH Kb 58 55 30fs (BB R 1] BIBORIK b ik A 2 %
JEH 10" em P ESF, WIS 1 BB &N 200MeV (15
e T3, HA 100% B REHCE . 2004 4E, MAN-
GLES"! (FIFKIEBER s, Ot RER E, = 500m],
BOEMK M E 7 =40fs , OB A =800nm, LR E
1=2.5x10"W/cm® , 28 FARE n, =2 x10%em
L FHIRER E =75( £3)MeV) ,GEDDES' (F|H% 85
TREE R, BOREE R E, =500m], Otk KE 7 =
55fs, WOGHE K A =800nm, BOLIRE I=1.1 x 10°W/
em’ S TREE n, =4.5x10%em >  HFHRER
E=86( +£1.8)MeV), FAURE'? ( | H k4 BER
2%, BOLRER By = 1], ORI KE 7 =336, BOREK
A =820nm, BOBIREE 1=3.2 x 10" W/cm’ , 5 B A%
En, =(6~7.5) x10%ecm ™ FIHHER E =170
( £20)MeV)SE ANMBOLEHME LI HE TERKM
R PR RV, BOLIK &t B RENERYSE M



BmI5HE H6 W IR AR ARSI R E N st 855

W T (AR REA) SR TR
A 2006 4, FAURE BF 5% /N UR S 48 3 7 A K
BN 10% BER N 200MeV IR E &ﬁzﬁmmn
WTFHR™ . S2R[9] ~ B30k 11] Hhidie
%%mﬁ%m—%ﬁﬁﬁﬁo$i¢mﬁﬁﬁMﬁ&
KHE AR RSO Bk e 3K 3 ) B 3 T B 2 1E L T84 30
BB R %

1 ERSHERUER

IRIEH a(€) =ed, (£)/(m.c) MR ¥R B ek
MTES R TR x JF (463 , FESOE bk ol 5 9K 3h
(&) =ep(£)/(m,c) KRS, WOk B 5 R
GIME AR, o & =0 —vt, ATLALED .

h(£,p,) = /1 +p +a’ (&) +
‘f’(f) = Bl = hy (1)
K, by BB FE. IEHRTMBIER:
Pe = Yon 1Bulbo — $(£)] 2

VI 6O T -7, 1+ @] (2)
B <1 H;J'[m] )
¢ = kY Bl (1 + ) [y, (1 + )
(=) Ly (w-) —p’ -’ (&)1} (3)
ERTHshgE" .
&= v ([$(&) +ho] B, 1[d(E) +
hel* =y 11+ (£)11?) -1 (4)
Kb, B RBOEIK BB 56 Z I, B, = v,/¢,
'thT'E*EXT ST, Y ph =(1 Bph ) 1/2
R T2 LU A T FL I BT BE, JEEXT%I%B’EFE\ﬁ
KK EHHAS E—HH 3 FARIBAR X FREOE
Rk 31X 3 FOE R 7R B S B TR ROk
B, SRR A (3) KX, ATHEHE, M
Sk 2 2 60 0 18040 4 JE X AR IO Bk w3 3 FI O
kbt kKT .
(1) sine BOERK b
a(§) = agsin[ (1 +¢/1)w/2] x
0(¢+1,),(£ <0) (5)
a(§) = apsin[ (1 - &/1)m/2] x
6(r, - §),(£20) (6)
(2)flat-top BOLEK o
a(€) = ayiexp[ - 4In(2)£/1,'] -
171616(¢ +1,),(£ < 0) (7)
a(€) = aolexpl -4In(2)¢'/r*] -
1/16}6(r, - £) ,(¢ = 0) (8)
(3) Gaussian ¥ Y6k
a(§) = ayiexpl —4ln(2)§2/lpz] -

-1 _a2(§)]—l/2 _

1/16}16(¢ +1,), (£ < 0) 9)
a(€) = aplexpl - 4In(2)¢/r,7] -
1/1616(r, - £),(¢ = 0) (10)

N H,0 o8 Heaviside MY AR BRE (€20 1 0(¢) =1,£ <0
B 0(€) =0) ,a, =2, 5B TEHEE N n, =0.01n,,(n,

REBTRERAEE) SO RE L=1, +r,(r, &
Fkmp EFAREE, L BBk R R EE) , #ﬁ%%ﬂ@ ¢ H
(3) LR, B 1 &3 Fikr(n, =0.0ln,,a, =2,
1, =15,r, =5)IE AR, 43 B & sine Jk rf (L£R) , flat-
top Jik i ( BB £k) Fl Gaussian [k ( £i2R), HIE 1 7]
H,fEg~ -0.01880F, 1xX 3 Fh kil k Bl fE , 735 K
1.875,1. 875,2. 00, flat-top Jik 1 F0 Gaussian ik i () ik
MR JLF-—FE, sine K0 flat-top ik i iR Rk b 98 B2
JLF—#¢ , sine [ik 1) 08 b JFE 2 B R Jik ot iy e R K

_“li—‘ho

30 20 <10 0 10 20

Fig. 1 Three asymmetric laser pulses
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Fig.2  Relationship between laser pulse length L =1, +r_ and net kinetic energy
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Fig.3  Relationship between ratio of falling length [, to rising length r, and

net kinetic energy
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Fig. 5 Positron density
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