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Fig. 1 Experimental arrangement of self-

focusing and self-phase modulation

(BS—Dbeam splittex; C—chopper; L, Ly—lens;
P—powermeter; 8—screen; M—sample)
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Fig. 3 Caleulated beam pattern of nonlinear Fig. 4 Dependence of optical Kerr
self-phase modulation with P;,=32 mW and coefficient » on absorptive
ng=4.5%10"° esu index
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Table 1 The linear transmission, critical laser power Tor fine ring

pattern and for ecarse 1’ ng paitern at different wavelength

Wr&VEL?lNGTH TRANSMISSION CRITICAL POWER F..(mW)
h(a) T Fine Pattern Uoarse Pattern
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4965 86.7 a5 -_—
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4765 o98.7 6 18

2. mEEES

T (dn/dT) <0 A IR, 25— S0 e O I, 27 2 A I T 2 i 1 T ), 22
PR A FE Y628 (R85 UL AUHE G40 T O B B RO RSP IR EE AT, AR R I, X Tk
EBHE TASHETF. SREREN, BIRHEEE—MEA R A, 55
B F0 B, ph T YR L I 2 8 TR 608, LT 7 A ) S T 8 L 0 9 5, 3 Bl 180
ST NS, AT ) M A BB B, 6 30 4 S BB A 2 R, BT
AU A R, BRERTOEAMEERE, W 20). [ 20 RIXH [11]ff
oo FRE B RAEE LB AT HEEERBENHE, Dabby & AMHH SRR
BRI T FRFEABIEDD,

55h, RANHENBASHBNREER, X 0 Le

Wi BB, 2 AT B ORI D) B R S,
%2 1 oL IR A0 BAE IR R T X — 55 R

3. BEmEEHNENTE

% T 2(0) B 6 4155 % [ 2(e) Bim L 5%, AT 1L

Wy

T{a.u.})
(

k] o . . //———’—-*—‘————-——
R Ar ORI T 3 h DR TR R, 4 5m ST
B 5(a)FIE 5(D)FiR. MHE 5 THH, MIFRER N

P 1] Jy < 100 ms,3E 5 Ashkin % ANETBUICE P RLF 3 Fig. 5 Oscillographie traces of

RGeS ] B RAFEENER NIRRT L time evolntion of different ring

'—’ﬁmo ﬂ:ﬂfﬁ]ﬁl#’eiﬁﬁﬁ—ﬁﬂﬂ E g, E 5(b) pattern

ﬁ lﬁmﬂgﬂﬁ%ﬂﬂﬂ'rﬁ]j@ 2400 mg; ﬁ[ ﬁ, 'Iﬂ ﬂﬂ W T E a—for fine pattern of fig. 3(c),

2(0) B 7R LSR8 T ALk D, LB SR ~2seo, or conrse patiern of fig: 2()
b, B 4 ms G BBk b IRERET, 1 ZARE 3 B R R DR 00 B 2 {00 40 3R 4 A, (ELUE R BT



884 v * F 2 11 %

BB Rk, X # B S AT ER et AR A B BOE A 2 RN BB SR R R T

Lx EFTR, B WObER L 0dS 25 P B AL B BOEE, SPRE W RIEE
s B) 1 R B A, MR A, B 2(0) L 2(d) B B 43R R B T BOG 7E 38 T ioRE e BORE A
91 2% ROV 51 R T R SR HE BT s B 2(e) | P 2(E) APHL SR 54 R W T MO A AR 7=
A g R B AR A

fE & LB EILEE XA TR RO,
2 £ X W

[1] A. Ashkin, J. M. Dziedzic et al.; Opt. Lett., 1982, 7, No. 6 (Jun), 276~278;
P. W. Smith, P, J. Maloney ef al.; Opt. Lett., 1082, 7, No. 8 (Aug), 347 ~349.
[2] P. W.Smith, A. Ashkin ef al.; Opt. Lett., 1985, 10, No. 3 (Max), 131~132.
[3] B. Van Wonterghem, S, M. Saltiel et al.; J. Ont. Soe. Am. (B), 1989, 8, No. 10 {Oct.), 1823~1827; and

references therein.
[4] R. K. Jainand R. 0. Lind; J. Opt. Soe. Am. 1083, 78, No. 5 (May), 647~G53.
[5] G, R. Olbright, N. Peyghambarian; Appl. Phys. Lett., 1986, 48, No. 18 (May), 1184~1186.
(6] D.W.Hall, N. ¥. Borrelli: J. Opt. Soc. Am. (B), 1988, E, No. 8 {(Aug), 1650~1634.
[{7] E. Canto, E. Miesak ef al.; Dig. of CLEQ'88, (Opt. Soc. Am., Washington DC, 1983}, paper WM41, p.
234.
(8] L. E. Brus; IEEE J. Quanrt. Elect., 1986, QE-22, No. 9 (Sep), 1909~1614.
[9] M. Born and E. Wolf; «Principles of Opties, 5th ed», (Pergamon Press, Lonion, 1975), Chap. 13.
[10] E. Santamato and Y. R. Shen; Opt. Leit., 1984, 9, No. 12 (Dec), 564~566;
I. 0. Khoo, J. Y. Hou et al.; J. Opt. Soc. Am. (B), 1987, 4, No. 6 (Jun), 386~391.
[11] ZE7%, 8 ;<2224 1986, 8, No. 10 (Oct.), 885~893,
(12] F.W. Dabby, T. K. wustafson et al.; dppl. Phys. Lett., 1970, 18, No. 9 (May), 362~365.

Self-focusing and self-phase modulation in colloidal CdS
microcrystallites

SHEN QiMiN, ZHANG WEIQING AND LIiang PEIHUT
(Shanghai Institute of Optics and Fine Mechanics, dcademia Sinica, Shanghai 201800)

(Received 12 December 1990; revised 26 Feburary 1991)

Abstract

The gelf-focusing, thermal self-defocusing and self-phase modulation of argon
ion lager in colloidal OdS semiconductor mioroorystallites are first reported in thig
paper. The large nonlinear optical Kerr coefficient, n,, is measured, and is found to
be ~10° times the value for (S,. The differences between nonlinear self-phase
modulation and thermal self-phase modulation in the ecolloidal semiconductor
microcrystallites, which are of weak absorption, are analysed.
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