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Abstract
coupled-wave theory. The TVBG with a period of 1 um is prepared in photo-thermo-refractive (PTR) glass with

The angular selectivity of transmitting volume Bragg grating (TVBG) is analyzed based on Kogelnik's

wave-front splitting interference method and two-step heat treatment process. The diffraction efficiency of the TVBG
isup to 91.1% The angular selectivity of the TVBG is studied by use of divergent laser beams. The experimental
results show that the TVBG has a good selectivity and can be used in angular filtering, which can suppress the
medium and high spatial frequency modulation and improve the near-field uniformity of laser beams.
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Fig. 1 Angle selectivity of transmitting volume Bragg
gratings with different thicknesses on deviation

from Bragg angle
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Fig. 2 Angular-selective filtering with TVBG on a divergent beam. (a) Incident beam; (b) diffracted beam after

volume Bragg grating
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Fig. 3 Schematic diagram for fabricating TVBG by wave-front splitting interference method
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Fig. 5 Near-field intensity distributions of (a) incident super-Gaussian beam, (b) transmitted beam and

(c) diffracted beam by TVBG
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Fig. 6 Near-field intensity distributions of diffracted divergent beam by TVBG at different transmission

distances. (a) 1 m; (b) 3 m; (¢c) 5 m
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distances. (a) 1 m; (b) 3 m; (¢) 5m

4 45 B

K JH Kogelnik #4 3 B THE T TVBG 19
PEREREE s il 5 TN 1 pm JR A 3. 03 mm,
£ 18 BEFRIE A 0. 44 mrad (1 TVBG. H 0 (8 17 5 50R
ALK 91 1V BFFE T 1 i W6 s 2o d A A% el Y
B R R S 2 R SR T e 3 O R Ol Al 1Y e (L AT
S 85 R Y S R AR 5 R R B BE 7 17 4R A 5 46 D'
(19 1y JBE T PR R B AR O A A P A A A A%

A Py A G G R R S 0 B T 55 e Bl )
PR ST B BOE A8 AF FROL HOR 55 I I 52 7 Th
HARZWMLANE. T2k Lok Tk
A 4315 M) 2 1 08 9 B L Js A B A O TRATT B 55
R0 8] B2 A A K A A B A% Ml 4 T 3 R 4

5 £ X
1J. T. Hunt, J. A. Glaze, W. W. Simmons et al.. Suppression

of self-focusing through low-pass spatial filtering and relay

1205001-5



g3

M

imaging [J]. Appl. Opt., 1978, 17(13): 2053~2057

2 J. S. Pearlman, J. P. Anthes. Closure of pinholes under intense
laser radiation [J]. Appl. Opt., 1977, 16(8): 2328~2331

3 J. M. Auerbach, N. C. Holmes, J. T. Hunt e al.. Closure
phenomena in pinholes irradiated by Nd laser pulses [J]. Appl.
Opt. » 1979, 18(14): 2495~2499

4 S. A. Dimakov, S. 1. Zavgorodneva, L. V. Koval e al..
Investigation of the threshold of formation of a plasma screening
radiation in a spatial filter [J]. Sov. J. Quantum Electron. ,
1989, 19(6): 803~805

5J. E. Ludman, J. Riccobono, N. Reinhand et al.. Nonspatial
filter for laser beams [J]. IEEE J. Quantum Electron. , 1996,
26(12): 1093~1096

6 M. Henrion, J. Ludman, G. Sobolev e al.. Two-dimensional
holographic nonspatial filtering for laser beams [C]. SPIE,
1998, 3417. 195~206

7 H. B. Zheng, Y. L. He, J. C. Tanet al.. Spatial filtering for
high power laser beam by volume Bragg grating [C]. SPIE,
2009, 7506 75062A-1

8 Ren Yufen. A Study on Mechanism of Diffraction Efficiency of
Dichromated Gelatin and Silver Halide Holographic Recording
Materials [ D]. Changsha; Central South University, 2005.
FEF2F. TR TR ER W RS A0 pd AL AR 4 21 3% A BT S5 R AL 2 T 5
[D]. k¥ Hpg R, 2005

9 Ma Chunrong., Lang Hengyuan. Holographic recording materials

of a new photopolymer system [J]. Transactions of Beijing

Institute of Technology, 1988, 8(2): 75~79
O, BEIT. HEERAGERZRN S LBILRMEL]] 5T T
B4R, 1988, 8(2): 75~79

10 J. M. Kim, B. S. Choi, Y. S. Choi et al.. Holographic optical
elements recorded in silver halide sensitized gelatin emulsions.
Part 2. reflection holographic optical elements [J]. Appl. Opt. .
2002, 41(8): 1522~1533

11 L. B. Glebov, L. N. Glebova, V. 1. Smirnov et al.. Laser
damage resistance of photo-thermo-refractive glass Bragg gratings
[C]. Proceedings of Solid State and Diode Lasers Technical
Review, 2004, poster-4

12 G. Venus, L.
semiconductor lasers with near diffraction limited divergence[ C].
SPIE, 2006, 6216. 621602

13 1. V. Ciapurin, L. B. Glebov, L. N. Glebovaer al.. Incoherent
combining of 100-W Yb-fiber laser beams by PTR Bragg grating
[C]. SPIE, 2003, 4974. 209~219

14 L. A. Siiman, J. Lumeau, L. Canioni e al.. Ultrashort laser

Glebov, V. Rotar e al.. Volume Bragg

pulse diffraction by transmitting volume Bragg gratings in photo-
thermo-refractive glass [ J]. Opt. Lett., 2009, 34 (17):
2572~2574
15 K. Liao, M. Cheng, E. Flecher e al.. Large-aperture chirped
volume Bragg grating based fiber CPA system [J]. Opt.
Express, 2007, 15(8) . 4876~4882
16 H. Kogelnik. Coupled wave theory for thick hologram gratings
[J]. Bell System Technical Journal, 1969, 48(9): 2909~2947
EEHFRE: FL8

1205001-6



