Wosd WaW b B/ B b Vol. A25. No.3
1998 % 3 CHINESE JOURNAL OF LASERS March., 1998

PO 58 7RI R A ik B ALL A I
THW BER KER

(P ERFEEE il PLT Ei 201800)

PRE A 50 KA I AR I T S AR A A L, S RS T S R R B A A 1 s e, 73
"'JTE&;'ILHHQ"I T 5 2R A1 5P A 41l B 3 UL F) T 40
KEIA  WOCHKA, SR AL 5

WO 7 A IR 4 8, SRISERH A T 5955 o 0 1A R, 4E i1 3
CPEREE I TR o O, AN LB, BERE € A bSO H LA, i
A SR TSR 58 A SR 4] MR BRI Lt
JEE/R A TR RO I IR AT AR, A0 T 5 AR S L AR, (L3 — e 2
MO A A SO VB P B S 4 4 3 R, 22 S DK SE AR A1
R ATA

TR E(=,0) = Eolz,0) €™ 0 (£ FURA TSR, ZERLE 10T th A 1
sy R

§+m@§-ﬁmrmmﬁ=a (1)

Hb =t B2= - 2/v8 = Bt 55 = IRARBIR LA () AL vk 52 /R A, SERS A ATy
BN

n= no+ ;nzl f_":nlzu (2)
Fina= 0, W 1) 2 IR ik b 8 et (A P AR AT, 5 28 SO R R B ke sl 4 R A5
FAIE X, S AR B b v 0 L A Bk (0 2%

Eo(z.1) = An%e"“ﬁ”ﬂ"%], (3)
Hp

1 S 1

p_uh+1'(.u10"1" (4)
|2

7= aﬁ’l+ %,f , (5)

— —ﬁ—z—”
15— Uﬁ+ (5;%)29 (6)

W B 0 1996—11—29; W FMEfEHY @ 1997—02—28



250 th i i x 25 %

®R = tan ' ﬁf . (7)
2% & HAT(3) S0 N IR L 28 A5 38 2R A o P AR 4, e B o BEAH OC I3 3 32 4
n= mo+ YA/ exp(~ 27/0). (8)
) o IR AR AU 2 W T, O B AT A
n =~ no + énm /) - (Gin2A /) P (9)

SRSB4 A 0 —UIE AR (9) RACA(1) 3, EESI(9) SR TP
5B RS = ZEADASA, 16D 6128 86 P TR L mad 3, 25 BofE,) = A(E,
De it ,,2,.453.-;2, FIE:!

v

%‘;%JF zauaéi— ooeTA = 0, (10)
Horf
o= 20B:A0/0' (- B, = (, (11)

15 R S A R 07 B 30 D7 R — R T 35 o M WAL,
BEHA IRRRZ BB AT AR AR SUR I3 55(3) A, SRS S p B £ (925 4k

okt i
\/a_j_/aE‘pu+ Jﬁsin \/;/&'E‘

Ju:/o:&l JO‘E/”‘P" + cos Ju:/océ]
Hrfe= wpz, po= — iwoo. BREKMAEI A T AL RAPE, SCIR 4) CAF T 1VEg 8 i
— T o BEEALIEIE AL, WA RN 12) M R I FRATTA(10) ik, T

cos

p(€) = (12)

- sin

d(1/p)/de = = [o(E)/a] = (1/p) 7 (13)
FIEF)(4), (11) 2, 7T
o(E) /o= Y[Im(1/p)]°. (14)

Horh Y= Lo/Lo BB AT AR KA, Loz 03/(= B F1Lo= | Lo/BeAd 4051l
MAE DT B EE 2 A o R ARF TR
Y 14) AN (13) A7
d(1/p)/de+ (1/p)*+ ¥ [Im(1/p)]° = 0. (15)
XA AN AR R, FE RS R OO Yariv A1 Yeh &5 U G SR FERRATT AT A4S Bk b AE S €A T
B SR AT T AR A 1 WA K 5 bk BE Dk
B%- B

S= (ﬁ'&_ B)E_ AE'} (16)
c= | Iy 1/a1at- (Bt - B, (17)
Hp 2 A, B N
sy - : N
A = d yg_ Ng_ 1’ B= (i yg_ Ng_ 1 (18)



3 3] E B A5 WOk b L 58 2K A IR A 3 6 I AL i 0k 251

N = Sod® FAEATLEBK P WIEA /N, So 1 d 3 50 A 470 46 Tk e 1 WA WEICR b 56 o AN 17) 2XmT A B
Wk sEA — ﬁ%%ﬁ&MﬁzjmmJMHvaﬁH#%mmﬁ
—dﬁ': Iy - l 1+ N’ (19)
AL, Bk P R AT ‘ﬁﬂrﬂtl%’i” RURNE, 25 AN IESEHL
(1) Y< 1

WG RE A 3T P R A e P 20 58 /0N, el i TR 1) 2 S S R 9T B S P €5 1 7 A TR de /N I Tl
PSR ( S R A )

zf:_ ;,(—TA—B}:

> Y- 1
Tmin = d y _ N.._ l!

(20)
A 5 H 25
2= B/p= -dﬁ”wz-wf+ I (2D

AT, AAT IE AR LA B PP 2 > 0 St e B b AL 4R, ik o8 B A B/IME .
(2) ¥> 1
(a) Y> 11+ N?

M I AR A RN 2, KR AE AT TR A R R T — W R, A A — 1
6 2
(b) 1< ¥< 1+ N?

I B S 2 A1 285 A5 A0 s 1 IR Jk b A 9 A B ) 0, o ) s I ke 3 A i) £

sr=2.0

-

g -
V=1 - y=15

0 1 2 0 1 3

Propagation distance 4!/ | p" | Propagation distance d?/ | §" |

1 N= 0fy=1.04 1.5 %2008k 2 N=18Y=1.041.5 %20k

5L P A B JEE R Ak

Fig. 1 Evolution of the pulse width for N = 0 Fig.2 Evolution of the pulse width for N = 1
and¥ = 1.04, 1.5, and 2.0 and ¥ = 1.04, 1.5, and 2.0

y=1.04

B 1~ 3 739 9 45 5% Bl a6 25 AF R, Rk ok 98 2 R
9 YR o (R SAL RS I vt T e

Sy=2.0
. 75 2 T T AR (8RR 2 4 1
i 11 MO , A BV 6 2T TS e /-
eH)Y . BIPOE R, M PR - RRA RSN 0 o
T 1] 5, 0 0 25 A, T 4 0 5 o

A R KRR A b g 83 NV = - 1A= 10& LS R 2.0 Wik

i1 43 0 T I b B €6 B R A g

b=

d, AN R A R ey RRBRE
Et{]&,}(ﬂ[_]m%ﬁ%u 2. LVOLULIon o € pulse wic oar | =

and ¥ = 1.04, 1.5, and 2.0



252 H £ o G 25 45

LS O B

Z & X W

G. P. Agrawal. Nonlinear fiber optics. Academic Press.. Inc., 1989

Y. Silberherg. Collapse of optical pulses. Opt. Lett., 1990, 15(22) I 1282~ 1284

G. Gerullo, A. Dienes, V. Magni. Space-time coupling and collapse threshold for femtosecond pulses in
dispersive nonlinear media. Opt. Lett., 1996, 21( 1) 65~ 67

Wang Zhongyang, Zhang Zhengquan, Xu Zhizhan. Propagrtion of optical pulses in time-quadratic index
media. Acta Optica Sinica ( W22 541), 1997, 17(7) - 937~ 940 (in Chinese)

B. H. Kolner, M. Nazarathy. Temporal imaging with a time lens. Opt. Lett., 1989, 14( 12) © 630~ 632
S. P. Dijaili, A. Dienes, J. S. Smith. A BCD M atrices for dispersive pulse propagation. [EEE J. Quant.
Electron., 1990, 26(6) : 1158~ 1164

A. Yariv, Pochi Yeh. The application of Gaussian heam: Formalism to optical propagation in nonlinear
media. Opt. Commun., 1978, 27(2) . 295~ 298

L. F. Mollenauer, R. H. Stolen, J. P. Gordon. Experimental observation of picosecond pulse narrow -
ing and solitons in optical fibers. Phys. Rev. Lett., 1980,45(13) © 1095~ 1098

An Asymptotic Analytical Solution of the Laser Pulse Propagation
in Kerr Media

Wang Zhongyang Xu Zhizhan Zhang Zhengquan
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghat 201800)

Abstract Following that the nonlinear Kerr media are approximately described by
time-quadratic index media, a refractive index change with propagation distance is
considered, the propagation of the pulse in Kerr media is analyzed, and an asymp-
totic analytical solution is obtained. Then the temporal imaging of the pulse in Kerr
media is discussed.
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