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Fig. 1 Top-hat Z-scan experimental equipment
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Fig. 2 Simulation curve of the third-order nonlinear
refractive index and pulse width
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Fig. 3 Simulation curve of the third-order nonlinear

absorption coefficient and pulse width
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Fig. 4 Z-scan simulation curve of normalized transmittance

under the closed hole

2.3 ERESEXBNES

Bl 1 haE i sl = =0 26 A, iR d Xf
WEREE AR = B E 2 P A7 S 2R 8RB 4R e BE
T Y A b 237 B AR e BE B (AR A R LA R
R S5 /0N o DR 15 ORI R R 7 B £ 5 B DR Y R
25 RN 9/ R AR o S e X Y R e, o€ Z-
AL i 23 ¢ & L 48 i D = R U, el otk
) LA G 22 AT DAAS B /INFL I R M 3 ) 2R ) — Fh 3k 58
KIS=1—exp (— 2 ) /(wid®)) , H f RiE
BERFEIE s, AAGDEHCEE  r O A, /N L
B S AL AT EUE B SBR[ 4
B A ALIH — Ak 260 Z- 05 Bt 42 n 5] 5.
Bz 7 #r & 48 f = 200 mm. w, =5 mm, r, =
1 mm,Ag, =1,2, =12 mm,{{% EAE LM 5 35000
T 228, 8% /8L 2 1 W A 2% 7 A3 5L DAIET 5 rprn] LR
.2 d 2 50 mm W H & EREZ 2 AT, —
0.2.2% d % 100 mm W H AT,, =0.5.% d %
150 mmAf H AT, ,=0.3,2% d & 200 mm B} H il 28
WA H 2 228 /T 0. 2, ik fF Bl 4 T LLE B
BRfE RGBS AE L) 1/2 BRI S R E ]

1251 —c— @=50mm
8 —+— d=100mm
E L15 —+— d=150mm
‘g -~ 7: —o— ¢=200mm
Z 105f = &
§ m:n:M
=
8 o095t
= L
§ 0.85:

0.75¢ . . . .

-100 =50 0 50 100

z/mm

M5 FREZELZLENEZTEEFELTHILE -4
FERFE PG A&
Fig. 5 Aperture lens to focus different from the value of the
case of closed-cell Z scan normalized transmittance

simulation curve

AAS IR 0 06 2 2 (6L R o {16 T G B M8 R
BRI IS O Y R W L2 B2 Ol B 4 LT 5% AR BR A
(Rl 22 /N TR Y 2 i L T B 2 I A
AR/ PR 3 S O o Bl 2k R LU d R E 2

1/2 5 G B T LR B e K 0 6 25 2 (WA T
2 25 0 0 R
3 #it

25 LTl A SO EUE 53 A 7 vk 0 T A ) Z-
S | AT IS5, e Z- M R G
A G K BE O BRI /N LA AR L B AR A DG IR By R
757 B AR 2 e A e 35 B
2 152 e 5T 2 IO Rk B8 AN AX G & B B S
A ) Wy AL 340 X RS A B = o A £ M i 4
FBOCFW I R B T A A O AR K R R
7] Jok V& 25 A O 2% R AT Z- 65y F g it AE
PRI AS % 3R 1 B ras O ALk
/N AL Z- 434 i 2 %) U A5 (B T L o A R R )
FeR A B A 1/2 BE AR E v LIAS 2 A1 FL
Z-F 485 A R 5K I W AR 25, O K B 9 A 45
SR 5 RE OC SR TE 1Y) 52 50 25 SR AE X b, B R B AR —
. H A IE N 2 S m e a8 I R
HORE A A IR B — E 48 2 R S0, AT DUAE S
BB Z- 4 0 = 2%

S % ik

[1] SHEIK-BAHAE M, SAID A A, WEI T H, et al. Sensitive
measurement of optical nonlinearities using a single beam[ ] ].
IEEE Journal of Quantum Electronics, 1990, 26 (4). 760-
769.

[2] ZHAN Yong-jun, WANG Feng. BAI Li, et al. Z-scan
techniques and its applications in material [ J ]. Materials
Review, 2007, 21(08) . 99-102.

BB, LB R E. 2R E AR RIUAE MR b i R

[J]. #B54K.2007,21€08) : 99-102.

[3] CHEN Shu-qi, LIU Zhi-bo, ZANG Wei-ping, et al. Study on
Z-scan characteristics for large optical nonlinear phase shift
[J]. Acta Physica Sinica, 2006, 55(03); 1211-1217.

AR B, X050 ot L 45 RAR R AR RS T O = AR Lt 21

R AT 22 LT 1. 2R . 2006.55(03) :1211-1217.

[4] DU Yan-qiu, SHEN Zuo-chun, WANG Xiu-qin. Analysis on
sensitivity of Z-scan technique[ J]. Optical Technique , 2009,
35(02): 303-306.

FHeR L RER  EHFE. Z-AMBE AR REE ST ], o=

A ,2009,35(02) :303-306.

[5] LIU Hui, FU Xi-quan, HOU Yan-chao. Control of high-
power laser focal position in nonlinear media [ ] ]. Acta
Photonica Sinica, 2011, 40(2) . 267-271.

XU A IR . AR S A 0T b 2 3R e S RO 1 A L

ERHILT] 6 TR .2011,40(2) :267-271.

[6] JI Xiao-ling. TAO Xiang-yang. LU Bai-da. Far-field
characteristics of high-power laser beams [ J ]. Laser
Technology, 2004, 28(03) . 251-254.

ZE/N P B BE IS, RO R AT R T g ).

WOLHE AR ,2004,28(3) :251-254.



9 14 HOF A8 Z- S X WA R = B A LM O 2 R 1 R 1337
[7] SHEIK-BAHAE M, SAID A A, HAGAN D ], et al. preparation and nonlinear optical properties of nc-Si/SiN_x

[8]

[9]

[10]

[11]

[12]

Nonlinear refraction and optical limiting in thick media[ ] ].
Optical Engineering ,» 1991, 30(08) . 1228-1235.
ZHAO W, PALFFY-MUHORAY P. Z-scan measurements of
¥ using top-hat beams[J]. Applied Physics Letters, 1994,
65(6): 673-675.
HU Jian-li, DING Ying-chun. Study on closed-aperture Z-scan
diffraction theory for large optical nonlinear absorption phase
shift[J]. Acta Photonica Sinica, 2008, 37(11): 2163-2166.
BAA] L T A T AT S R IE L AR Z- R i T
[J70. 6 F231 . 2008,37(11) : 2163-2166.
YIN M, LI H P, TANG S H, et al.
nonlinear absorption and refraction by single Z-scan method
[J]. Applied Physics B: Lasers and Optics, 2000, 70(04) ;
587-591.
SUN Jian-ping. Study on the nonlinear optical property of
PMOCOPV by Z-Scan technique [ ] J.
Optoelectronics , 2008, 29(5): 687-691.
IV Z- AR5 PMOCOPYV (LR M2 aw [, 2k
SRS ,2008,29(5) :687-691.
LU Peng, GUO Heng-qun, SHEN Ji-wei, et al.

Determination of

Semiconductor

The

[13]

[14]

[15]

[16]

composite films[J]. Journal of Functional Materials, 2008,
39(01): 44-47.

BRI AR L SR AR R e 1 Y o K
R PEE L [T ], ThaEA . 2008.39(01)  44-47.
CHEN Ai-ping, LONG Hua, WANG Kai, et al. Third-order
nonlinear optical properties of CuO film[]J]. Acta Physica
Sinica » 2009, 58(01): 607-611.

MR Jede, Y148, CuO MM A = B 48 1 % 2 5 1 F
FE[J]. PB4, 2009,58(01) :607-611.

FAN Xin-ye, XU Tie-feng, SHEN Xiang, et a/. Third order
nonlinear optical properties of GeS2-Ga2S3-Sh2S3-AgCl Glass
[J]. Acta Photonica Sinica, 2010, 39(2): 210-213.

WA R BRI, VLR 45, GeS2-Ga2S3-Sh2S3-AgCl 3 B 1)
S ARR LA R T ] L F 444, 2010,39(2) : 210-213.
HERMAN A, WILSON P ].
limiting and scanning with thin nonlinear samples [ ] ].
International ] Nonlinear Opt Phys, 1993: 613-629.
ZERE. R EORECGE MO LM Ut B 7 Tl R
#.2009.84-88.

Factors affecting optical

Effects of Z-scan Parameters on the Third-order Nonlinear Optical Properties
of Films Materials

GAN Ping"", QING Sheng-lan®, XIAN Xiao-dong®

(a. Key Laboratory for the Exploitation of Southwestern Resources and the Environmental Disaster Control

Engineering(Ministry of Education); b. College of Communication Engineering ; c. College of Automation ,

Chongqing University , Chongqging 400044, China)

Abstract: Parameters about Z-scan measurements of thin films were investigated using numerical methods.

Differences of the magnitude of Z-scan's third-order nonlinear refractive index and absorption coefficient

were observed under different laser pulse duration using numerical simulation. The more obvious peak-

valley features of Z-scan' s closed-aperture curve were observed with the smaller aperture hole by

simulating under aperture radius for different hole. The more obvious peak-valley features of Z-scan's

closed-aperture curve were observed by simulating under different distances of aperture lens to focus, when

distance is 1/2 lens focal length. The experimental results reported in the literature related agree well with

the theoretical analysis. The results have some significance to the measurement of Z-scan with films.

Key words: Z-scan; Film materials; Third-order optical nonlinearities; Laser pulse duration



