Ho28 BOW T OH ¥ % Vol. A22, No. 9
199549 A CHINESE JOURNAL OF LASERS September, 1995

R AN ERRB A IRESRRR
e LR Pt G 8
BRi £ 4 BE¥ KEA A %

(EMERENAYER. LHg 200030)

d

®RE FHEEREMEFRTRRENMREF WO ESEICFER, M ERH 0. 059 um, BN
2. 5% MRELBBFBEREXERL » AT THE S m Hb 4.3 X 107 m?/W, XK
PR UXFHBIFET = FIRGITH BT TRANTRATHBELL.

X AR, AR AT R

1 5 &

ROk A FBRBERR - A LR RN, RERKNFEXERHF RN AMNERX
M BER T MBRA R S RESFTR, M HERKERZERAT THER. IFMESE
FeFEREMVIER B4 B/NRENT E PR RARARE P Ay AR T

»2 — 1

P = (55 )rE )}

Hoe o, BREBAEITH R 0 = no/mon RAF/PRITH R r BRER EHOER G+, PRER
BAER o > 1 < 1), /PERUFSETRIE I QRN 8977 1 — 8 3, B R R Frey B BE S 7 » B
T 7= A 47 S B AR AL 53 A, FE R A R RT3 3R o X PR MO Y I [RIBEH8 (ms) , EERA
A M ISt T 3R MR BAR O T ey —FrdE s bRt~

A XA BB ECFE R AR T —FERE N TR IR EEE R Y v RN
PSR, FEEREHRTT LR . SREF B

2 MR HE
WASHE A EEE TR
E(z,r) = E, wt’;) exp{ (;(S - 2;:?:)} exp(— i¢(2)) (2)
WHGEE LR/ AEBATRESTEEERRPRERE, EREMENUTH
— =—al (3)

» PWHHAREERHTHE.
B ER s 199448 11 A 22 H; WREIBSCRAR + 199545 F 15 H



o/ WA ARRAMEN ERR N HER R LTI E 667

d(4¢)
dz

2 RBEFh I GAEIALAR , o S BE i A B Ve R B 00 ERUEB AR o0 ZH L, M TFRIE AR
Wi v a0 > a1, B a == a0 dn(D) = dn, + dnyy dn, = nod RAENHIERT » o1 T B PP AL BE 20 71 4 38
TI7E LAY 47 5 R AR 4L, dne R BB 518 89 37 4 R A 4L, B XWR[6] M, an = ((dn/de) -
Io?(2)ad/ dx,x B (3), (D) K, HB3H '

= An(D)k (€)]

Ap = Apeexp(— 2r%/w?(2)) (5)
dto = T + A (6)
Hi, 40, = xdnduiy APy = Kdidury b = (1 — e7%) Ja0, 2o HFESH . BEHEFEGIHR
E.(z,r) = E(z,r)exp(— ao/2)exp(— id¢) ),
FI A REC, RITTUE S HEWRL/NM 2 E— BN R
— 44D,x 4d.x
T(:’.,, d@“, A¢d) —~ 1 + (.1.‘2 + 9)(2:2 + 1) + ‘.'!.'z + 9 (8)

Rz = 2/, ] = = z,,2. B, T BURKAE T, Rik/ME T, WF 2, = — 2,4 dz)—. = |2, — 2|,
m[l |x3| = |Axp—»|/2uE|El(3) ﬂ:ﬁ

Ao _ I _ R+ 1D(9 — ) 9
A¢¢ o An( o 33: + 101; - g

B ERXTTUFE,E dn > o, ] | d2yo| &= 1.7, dn > dn, W | d2,-.] = 6,
BEZF/DMLERHA r, XS], TTREIMTEAR

AT, ~ 8(1 — s)°-=5[(£3 - ‘gﬁz — + x}"'ff;, (10)

Hep AT, =T, — T.,8 = 1 — exp(— 2r2/ul) w, RIEERWHE TR LR,

MER BRI Az, AT, BEFT LA () FC10) XAF H: dn,y dnu
3 ERFERKITE 3

S 1.

RINFTARER Y Dow L AT EFHEE £,
ZEBEW, BB EBY 0.05 um, KEN £,
2.5%, MALBARERK o K 25.5em™, % 5, o2,
ER A Art WOk, B K 514. 5 om, BT §
B 480 mW, BEERAEE, KEY 12m, & £,
% 0.26 mm MR HBEHBPHREFAM To o o 0 L L L
BB T ERIN 28 AT, B B 7E B A LR IR
B ERTHEMESARME - SN ESHR,. BRI Fig. 1 Normalized transmittance versus
M 1 FER A T-c ALl 2.5 R R RN TR position z of a sample

7 BASE Bh 3 R AY B BE RS Bh X4 SR R A A VR, B S = 0. 2,148 T-2 LRl 4R, [ LLE i dn,
> dny, (R T OF 05 GO 5 R A9 47 S SRR X R TSR B R Y R R AT S B mp 4. 3 X 1077
cm?/W, g1 SCRRC1D%0, BOR B IR AR AR 58 ne T RABE




668 ST R | 22 %

T (1
ag 16n%kTni n 4 1
K e ARZBPINE  ABRESHE T HBPREE, oo HESTREERY . RINFEBH
RS n=1.59, n = LB EZRT,THH n = 2.4 X 10°em?/W, ERESEGHEE
AFFF o n (N IE, X R RITERIDW B A —B. B, B PPN 5172 M 37 5 R A4 0] 0
it BIR dn/dT ~ 10~ C~' U, {H iy F BA 245 B2 3 69 MO BB/, 8l LR %
. -

£ % X ®

1 P. W. Smith, P. J. Maloney, A. Askin. Use of a liquid suspension of dielectric spheres as an artificial Kerr
medium. Opt. Lett. , 1982, (8) 1 347~349 '

2 P. W. Smith, A. Askin, W. J. Tomlinson. Four-wave mixing in an artificial Kerr medium. Opt. Lett. , 1981,
(6) + 284~286 |

3 A. Askin, J. M. Dziedzic, P. W. Smith. Continuous-wave self-focusing and self-trapping of light in artificial
Kerr media. Opt. Lett. , 1982, (6) t+ 276~278 )

4 C. M. Lawson, G. W. Euliss, R. R. Michael. Nanosecond laser-induced cavitation in c'arbon microparticle
suspensijons; Application in nonlinear interface switching. Appl. Phys. Lett. , 1991, 58 ¢+ 2195~2197

5 M. Sheik-Bahae, A. A. Said, T. H. Wei ef al. . Sensitive measurement of optical nonlinearities using a single

beam. IEEE. J. Quant. Electr. , 1990, QE-28 + 760~769 )

J. G, Tian, C. Zhang, G. Zhang. The origin of optical nonlinearities of Chinese tea, Optik, 1992, 90t 1~4

S. De Nicola, P. Mormile, G. Pierttini. The Temperature dependence of the refractive index of an aqueous

suspension of polystyrene microspheres. Appl. Phys. , 1991, B53 : 350~352

-

Nonlinear Refractive Index Measurement of Liquid Suspension of

Dielectric Spheres with a Single Beam Technique

Jia Zhenhong Li Qu Chen Yixin Chen Yingli Zhou Jun
(Department of Applied Physics, Shanghai Jiao Tong University, Shanghai 200030)

Abstract Optical nonliearity of the liquid suspension of dielectric spheres has been studied
with a single beam technique. Nonlinear refractive index »n; of polystyrene latex suspension
with 0.059 pum-dimeter and concentration of 2. 5% has been measured to be 4.3 X
10~%cm?/W. The contribution of thermal effect has been proved experimentally to be
negligible as compared with that of electrostrictive effect. '
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