H20k HaAW ﬁlf] % % j:ﬁ Vol. 29,No. 4
2009 4 4 1 ACTA OPTICA SINICA April, 2009

E S . 0253-2239(2009)04-0863-06
2 S A RE VT JE R 2 255 0 IE oA 1) 2 ] I el 98 1%

ARRD MRE: AR BRI &0 IRK
([P SR, S (b 110073 WAL B b 1007
TR RS E HOB IR S BRSO I 4 621900

WE  FIH Kogelnik —ZERE A I 38, DL R B WO L it A8 30, 23 M U 25 S A B TE 3, EL o B6 R 36 08 1) VA 535 S 7
PR AL A 28 S8l AT J6E 43 A1 19 3% 5 O D6 TR A AT S e M 5 30 08 T S O TR A s TR S 08 O vk e L O HL R
Xof W 722 e 397 O T S TR PR VR B R, o 4 SRR WL R AU A R AR J3E 308 5 4 M 0 25000 WG 2 DG TR AT SR R D
AT ST ISR D' TR i R AR 40 5 AR 40 Y A T 43 U0 S IR A R 5T O R s A A 3 R ) A A O OR
55 IR W78 S0 A 2 Sl b Y B o0 A AR R R L IR IR BR W AL e R BAR B A R A M EEEH . XA
RS E: RS N e g TR (i) -3 A K2 o I3, & 2 e AN 1 Bl ot BN = = e AW B AR % S 17 N N7 NS B i S )
ERIAEEN =P IES &/, ¥ ik R N

KW A S RGE S IR s R A IS s B S R AR AL M s S i B AR

hEHES 04381 XEktRIRAS A doi: 10.3788/A0520092904.0863

Low-Pass Spatial Filtering for Continuous-Wave Laser
Beam by Transmission Volume Phase Gratings

Zheng Guangwei' He Yanlan® Huang Shuihua®
Tan Jichun* Wang Xiao® Wang Xiaodong®
" College of Optoeleclronic Science and Engineering, National Univereity of Defense Technology ,
Changsha . Hunan 410073, China
2 College of Science , National University of Defense Technology. Changsha, Hunan 410073, China

* Research Center of Laser Fusion , China Academy of Engineering Physics . Mianyang . Sichuan 621900, China

Abstract Based on Kogelnik’ s one-dimensional coupled-wave theory and dispersed Fourier transform, the
diffractive characteristic of two pieces of volume phase gratings, which are cascaded and having orthogonal grating
vectors for the continuous-wave (CW) laser beam,is analyzed. The cascaded gratings’ low-pass spatial filtering for
CW laser beam is performed. And the performance of its filtering for deformed Gaussian laser beam is simulated. The
results show that with the fine angular selectivity of volume grating, the component of the larger quantity in angular
spectrum domain can be deleted directly without focusing the laser beam. The distribution of intensity of diffractive
laser beam is similar to that of the undeformed one in spatial domain. So the low-pass spatial filtering for CW laser
beam is realized. This novel method can eliminate the drawbacks of pin-hole filter, which focuses the laser beam,
enhances its intensity in the focal plane, and probably damages the stuff vicinal to the pin hole. So it may take the
role of the pin-hole filter, especially in the high-power laser field.
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