53 10 2004 10 Vol.53 No.10 October 2004

1000-3290/2004/53 10 /3577-06 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.
*
¥
300071
2004 1 9 2004 2 16
7,
Z-scan
Z-scan
Z-scan

PACC 7820N 4265 0260

1. 5—100ns 500—750nm

T, To
1997  Brochard 7-scan
Z-scan
Z-scan * . Kovsh
Z-scan
1—3
7Z-scan 40 T8 Z-scan Tp/
* 60025512 00026
71008

"E-mail  jjtian @ nankai. edu. cn 022-23508379.



3578

ac

r,/rt,.=1.6 t,
FWHM
9
10
4910
2.
Th = wo/ € c, wy
Tﬂ(‘,
8
VE ozt +2ikM+ikaoE rzit
- oz
2 ~
+%AnrztErzt=0 1

Erzt Yl

Laplace k=nyky= no% An r z t

2
n,  El

An, r z t .

Anrzt =A0Any,rzt +n | EI

n,

S An,
ot
,}/c 03/3) ! 2 ’

= 5 ZJ ¥ oaol 1ot

B o
c Y =p on’ldp

- IV An,

—

>

S

1
—_—
Q“Q_-
NS
L

>

~

dn/dT = - y°B/2n
=1/ pc, J agl r ¢ di

L<<Z()

Z-scan

Hankel

Z-scan

48

dt’

2

AT



3579

10
Z-scan . Q
3. 14.75ns. 1
[
Z-scan . 1 Q
11
532nm 10°*
em™!
e Z-scan 11 Z-scan
Boxcar
f 100mm wg 7-scan
9pm 10mm AT,_, CS, 0.22+0.01
S 0.9%. D2
Molectron J3S-10 . 1.2 7p=5. 60ns 7Tp=5. 93ns Tp=6. 97ns
0.8
10% 50 0.4
Q Nd YAG 0.0
Continuum 532nm 1.2 7p=9. 17ns 7p=11. 68ns Tp=14. 75ns
10Hz.
0.8
0.4
0.0
-15 0 15 =15 0 15 -15 0 15
t/ns
4
3 1 7,
Z-scan 532nm
Qg
0.054cm™"  0.102cm™". Imm
1150m/s * 9um
., 1.8ns.
4.
Z-scan
7,/7,
7,/7,
7 /7, >1.6 .
2 a, 0.054cm™!
5.60ns 5.93ns 6.97ns
T T,/ Ty . Q 9.17ns 11.68ns  14.75ns Z-scan



3580

53
1. 5 T T T T T T T T 1 T T T T T
—C—17p=5. 60ns
1.4r —e—7,=5.93ns ]| B
L3k —A—-TP=6_ 97ns OF--------- \\Q ...........................................
rad —A— 7=, -
% L2} P 9. 17ns A \
i) —&—1p=11. 68ns &; -1} .
g 11 —@—7,=14.75ns | f
Davte - h N
lml.o \‘ E_Z- _
0.9 ' O\’) “
s i\'&-ﬂ J ] —3} —o— PR 4
0.8 z ‘.\ B d h .- 0 SR AE L
& |
0.7} % 4
1 1 1 1 1 1 1 _4 " 1 1 " 1 1 1
-4 -3 -2 -1 0 1 2 3 4 4 6 8 10 12 14 16
z/mm Tp/18
2 Z-sc =9 = "
Tp scan wo = Fpm o 3 T, AT, JAT,_, CS,
,1 s
0.054cm Z-scan wp =9pm ag =0.054cm ™!
Z-scan
AT,_,
AT,_, AT, AT, CS
T, Z-scan
Z-scan
TP
7, 6.97ns
7-scan
Z-scan 4 @  0.102cm™"
T)
! 5.60ns 5.93ns 6.97ns
9.17ns 11.68ns  14.75ns Z-scan
Z-scan . T,
)
14.75ns 2
Z-scan r, 5.60ms
AT,_, 0.6
AT, , CS, 3
Z'SCan 1.8 T T T T T —0—5.. 60s T
AT, 1.6} —e—5.93ns |
ATP_‘{ —2&—6.97ns
1.4p —a—9. 17ns 1
M P
= ool >—11. 68ns |
AT,_, CS, 532nm g —e—14. 75ns
T 1Ok o I
o
AT, _, 0.8
CS, . 3 T, 0.6 ‘
AT, /AT, , CS, has
O. 4 1 I3 1 1 1 1 1
1 — 3 3 2 1 0 1 2 3
z/mm
[ ATP—\ 4 7, 7-scan wp =9pm qq =

0.102cm ™! Z-scan



10 3581
T])/Tzlc 1.0
—_—— e
Tp/Tac 4 0.8 .. : ﬁgﬁ;i 7
g )
w 9um Z 0.6r 4
0 H [Nz ./
To 1.818 NS “o
7 0.4f .
/7, 1 1 > /;
0.2f 1
T, 14.75ns 7,/7, .p//!
oI 1 i 1 1
1.9 0-0g 6 8 10 12 14 16
Z- 7p/18
scan .
5 @, 0.102cm™ 6 T AT, AT, s
r, AT, JAT, . CS, wp =9pm ag=0.102cm™!
AT,/
T, 14.75ns 7,/ T, AT, . ss
1.9 AT, AT, | ss AT, /AT, ss
AT,., CS, 5 | — 3
! AT, | ss 6
Z-scan AT, AT, , ss 1
t, = 14.75ns t,/t, = 1.9 AT,/
ot _
“ e mAER AT, ss 0.62 0.63
-1 o o FRER 7
é”: -2 \o 7 T
= .-
[ sk ]
ﬁ? \c 7
S -af - T 6 7,/ 7,
_5_ -
oy 6 8 10 12 i1 16
Tp/18
5 r, AT, AT, , S,
wo =9pm ag=0.102em™!
5.
z—p/z-li(',
7 Q
,/7, > T,
1.6 T, Z-
1 2 4 . 6 scan Z-scan
a  0.102em™" AT, /AT,_, ss 7,
AT sS

p-v



3582 53

Tp

1 Justus B L Kafafi Z H and Huston A L 1993 Opt. Lett. 18 1603 2002 51 2623
2 Justus B L Campillo A J and Huston A L. 1994 Opt. Lett. 19 673 10 Zhou W Y et al 2004 Acta Phys. Sin. 53 620 in Chinese
3 Justus B L. Huston A L and Campillo A J 1993 Appl. Phys. Leit . 2004 53 620

63 1483 11 Sheik-Bahae M Said A A Wei T H Hagan D J and Van Stryland
4 Brochard P Mazza V G and Cabanel R 1997 JOSA. B 14 405 E W 1990 [EEE ] . Quantum Electron 26 760
5 Lukishova S G 2000 J. Nonlin. Opt. Phys. Mat. 9 365 12 Song KB Iee] KimJH Cho K and Kim S K 2000 Phys. Rev.
6 Tian JG WangHH Zhou WY LiT Zhang CP and Zhang G Y Lett . 85 3842

2000 Chin. Phys. Lewt. 17 510 13 Yoshino F Polyakov S Liu M and Stegeman G 2003 Phys. Rev.
7 Kovsh D1 Hagan D J and Van Stryland E W 1999 Optics Express 4 Lett . 91 063902

315 14  XiaoWN LiYH Zeng XR Zhou DJ ZhouJ Y and Chao H
8 Kovsh DI Yang S Hagan D J and Van Stryland E W 1999 Appl . 2000 Acta Phys. Sin. 49 1086 in Chinese

Opt . 38 5168 1994 49 1086

9 Zhou W Y et al 2002 Acta Phys. Sin. 512623 in Chinese

The influence of pulse width on transient thermally induced
optical nonlinearities in a Kerr nonlinear medium *

Chen Shu-Qi  Liu Zhi-Bo Zhou Wen-Yuan Tian Jian-Guo'
Zang Wei-Ping Song Feng Zhang Chun-Ping
Photonics Center ~ College of Physics  Nankai University Tianjin 300071 China
Received 9 January 2004 revised manuscript received 16 February 2004

Abstract
We report the experimental results on the effect of pulse width on transient thermally induced optical nonlinearities in the
nanosecond regime. We have obtained the Z-scan curves of the CS, solutions of nigrosine for different pulse widths and analyzed
the co-existence of third-order and transient thermally induced optical nonlinearities. The process of changing from transient state
to steady-state thermal-induced optical nonlinearities was observed. Meanwhile we have obtained the results of numerical
simulation by solving simultaneously acoustic and electromagnetic wave equations which agree well with the experimental

results.
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