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Fig. 1 Setup of the Z-scan experiment
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Table 1 Densities and reflective indices of the glass samples

Compositions  Density/ Refractive index(n,)/nm

(molar) (g+cem™®) 632.8 1310 1 550

x=0 3.258 2.249 2 2.2445 2.2416
x= 5 3.515 2.2779 2.2517 2.2489
r=10 3. 665 2.316 5 2.2679 2.2568
=15 3.877 2.3618 2.2806 2.2785
x=20 4. 064 2.3857 2.3015 2.29238
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Fig. 2 The refractive index of samples

as a function of wavelength
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Fig.3 The absorption spectra of samples
TE Z-3 404 B K 9 800 nm YK
FRHOEAGT B BEES RE i b 13 3 0 Bl AT 8 —
4{:&3@}:/\”'JX#%E‘L%D%E‘L?}EEEKIEJB‘JT)A/\JCL
Fr L. b, PAALAT LAY 40065 22 202330 O (D F
(Z)EEMFJ?/T:

o 4x
=t T @ i 1
1
T=1-—— 1 vy, 2
S22 4D

o, o= =/ =0 DR B T £ 1 18T A9 X7 B
= DA il B T £ T T Y S PR IR RS L =0 O SR AR R IO
FHY Rayleigh K. WU Hi gk al 13 2 AT, H0
AT, T AT LATR 310 (3) ~ (6) U5 AR 46
PEAT 553 n, FARLAME R KL B,

AT, =AW, =Bl Ly/2 (3
AT, ,~0.406(1—S)"% | AQ, | 4)
AD, =Kyl Lo Y
n, Cesu) = (cny /40m) y (6)

Ho e A FREHE  ng NN b=



212 * T

¥ 4 39 %

2mt/Xs S RO INFL IR 3% 3k 3 Lo AR b 1A K
JEL—[1-exp (—al)/a. Hoth, L e it JEJE . a
FFER R R EO. B 4.5 430 2 =20 B
(100— ) Ge,y, Gas Sby, Sg; — xAgCl(x=0,5,10,15,
20 mol Vo) ¥ b (1 A LRI FLIH —fbi T il k. &
RS 2 B85 i 2 S P s 5 2 G A9 D 22 1
S SUVE R D 22T 2

(=] e o]
T T T T T T

<
(o)}
T

Normalized transmittance

= Experiment
| = Fitting
-40 -20 0 20 40

@
o

E 4 # % 80 Gey GasSby, Sss-20AgCl 8y
FIFL Z-43 3 52 56 B il A i &
Fig.4 The close-aperture Z-scan experiment data
and fitting curve of 80 Gey, Gas Shy, S;5-20AgCl
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Fig. 5 The open-aperture Z-scan experiment data
and fitting curve of 80 Gey, Gas Shy, S;5-20AgCl
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Table 2 Characteristic nonlinear parameters
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Table 3 Network topology parameters of the glass samples

Composi- Average Radial Angle Freedom Atomic

tions coordination

Compositions o Y n2 B constraintconstraint degree volume
(molar) (800nm) (10 “em? /WH(10™ Wesu) (em/GW) (molar)  number
=0 2.2011 1.417 0.074 3.205 =0 2.550 1.275 2.100 3.375 15.961
xr=75 2.2384 3.454 0. 245 3. 506 x=15 2.522 1.761 2.044  3.805 16.088
x=10 2. 3059 2.759 0. 881 3.707 x=10 2.495 1.747 1.990 3.737 16.671
x=15 2.3261 2.978 1. 080 4.123 x=15 2. 467 1.233 1.934 3.167 16.890
1

x=20 2.3415 2.995 1. 581 4.707

x=20 2. 440 . 220 1.880 3.100 17.274
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Third Order Nonlinear Optical Properties of GeS,-Ga,S;-Sb,S;-AgCl Glass
FAN Xin-ye, XU Tie-feng, SHEN Xiang, DAI Shi-xun,NIE Qiu-hua, WANG Xun-si
(College of Information Science and Engineering , Ningbo University , Ningbo 315211 ,China )
Abstract: Nonlinear refractive index (1,) , absorption coefficient (8) are material figures of merit for ultrafast all-
optical switch. n, and 8 of GeS,-Ga,S;-Sh,S;-AgCl glass were measured by using Z-scan technique . The result
shows GeS,-Ga, S;-Sb, S;-AgCl glass is characteristic with high value 7, (1. 581X10 " esw) , little 8 at 800 nm(B=
4.707cm/GW). The nonlinearity is attributed to high polarization of cation in the glass.
Key words: Chalcogenide glass; Third order nonlinear optical properties; Z-scan
FAN Xin-ye was born in 1985. He is pursuing for his M. S. degree his major research is
nonlinear optical properties and spectrum of chalcohalide glasses.

XU Tie-feng was born in 1959. He is a professor and his main research direction is optical
materials and specialty optical fiber.






