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Abstract The photo-thermo-refractive (PTR) volume grating is formed by PTR effect in photo-sensitive glass.
PTR volume holographic grating has unique advantages for the applications of laser technologies owing to its excellent
wavelength and angular selectivity, high diffraction efficiency, high thermal stability and high damage threshold. The
diffractive characteristics and stability of the photo-thermo-refractive volume grating are investigated. A transmission
hologram is recorded under 325 nm laser exposure in the PTR glass. According to the principle of variable wavelength
readout, experimental setup is designed for readout of transmission photo-thermo-refractive volume grating. The
angular selectivity and the stability under laser irradiation of the transmission PTR volume grating after thermal
development are measured experimentally. The photo-saturation effect is observed and a characteristic time constant
is acquired through by fitting the calculation and experimental results to describe the stability.
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Fig. 1 k-vector circle schematic diagram for recording
and readout of volume holographic grating
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Table 1 Compositions of photo-thermo-refractive glass

Compositions Mass fraction w/ %

SiO, 48.79
NaNO, 37.27
ALO, 2.70

ZnO 3.59

AlF, +3H, 0 2.87

NaF 2.62

KB, 1.97
AgNO, 0.04

CeO, 0.02

SnCl, +2H, O 0.05

Sh, O, 0.10

2 ST AR PR R
Fig. 2 Sample of photo-thermo-refractive glass
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Fig. 3 Absorption spectrum of photo-thermo-refractive glass (before unexposed)
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Fig. 4 Schematic of the recording and read out

for photo-thermo-refractive volumn grating
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Fig. 5 Angular selectivity of transmission photo-thermo-refractive grating. (a) Scanning readout along the
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0109001-4



R4 %

Ot BT A AR I I B3 R R R TR E T

370 mW/mm® S5 (30t 17 25 I 5 OL #2408
M A72 min P Z2UCRAE R A B B9 AT 5T O BE R R
Wt I 18] A9 A2 A6 AT FE 5. e B8 3R B 52 R 1 1ROk
A AR 2 BROE BT L AT SO B AY 9 R AR A
Ik /)N + 5 T 6 R S0 T 6y 3 o o 0 2 5 3 44
VS ch o NS 1 B L B Yy QAR AN B ED VALY
B B SR Bt e A T G . 2%
JGAT A fb R R A G RIS R i T S A
1] J3E it P ] 728 A B A 45 BORE PR L an (40 30 (5) 30

78 o ABE AT S B G 0  A8 Ab L R

I(t) = I,[C—exp(—t/7) ], (14)
b Lo iR 58 R G BT A2 RO E « = 0 Y
I AT R C W8 o RS0 BAE 5 30T
S BE R B R B AR E AR 1/ e Irils BB [R], 3 HLAR
R G B AR AL P 1], AR (14D 2R pIr g 52
B RE 5 He A T A R B S R A 6 R,
H AT B A B BT AR O B AT ] 7 =

40 min,

6 AT ShF D't Sk B 88 O it R ) 22 £ il 2%

Fig. 6 Diffractive intensity of grating versus illuminating time of laser
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