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Using E-beam Direct Writing Method to Fabricate Low-efficiency
Beam Sampling Grating
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Abstract As one of the important optical technique in the field of laser sampling, low-efficiency beam sampling
grating (BS(3) is widely used in high power laser system. It is an off-axis, binary phase, Fresnel zone plate. In this
paper, the principle of the variable period grating’ formation process is analyzed perfectly and the transmissive
function of the BSG is obtained. Based on the analysis, a new method is presented 1o fabricate the BSG with
electron-beam direct writing. Compared with the holographic method, the new method is simpler, cheaper, and
more efficient to manufacture elements on a large scale.
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Fig. 4 Mask etched by EB direct writing

UEPESEER . SIS A E 6 BFERCR 2%0+0. 5%,
205 1000 mm—~+2 mm, M AA 14.5°, 0 W5 35
WA 3L,

Lol X100 A

| WVAVAVAVAY

-20

0 5 10 15 um

Kl 5 BSG IR BRI PS5 R

Fig. 5 Measurement of the BSG’ profile

Bl 6 DBSG LIS
Fig. 6 Result of sampling experiment using the BSG

2 £ X W

1 T. H. Bett, L C. Smith. Diffractive beam samplers for
large aperture beam diagnostics [C]. SPIE, 1999, 3492,
445~452

2 J. Al Dritter, R. D. Boyd. Low efficiency gratings for
3rd harmonic diagnostics application [C]. SPIE, 1995,
2633.121~128

3 J. A, DBritten, S. M. Herman, L. ]J. Summers e a!..
Manufacture, optical performance and laser damage
characteristics of diffractive optics for the national
ignition facility [C]. SPIE, 1999, 3578.337~346

4 Yu Meiwen.

Processing [ M ]. Beijing: National Defence Industry

Press, 1983 (in Chinese)

J. A, Britten, L. J. Multiscale,

multifunction diffractive structure wet etched into fused

silica for high-laser damage threshold applications []].

Appl. Opt. , 1998, 37(30) ; 7019~7054

6 S. Dixit, J. Britten, R. Hyde & a/.. Fabrication and
applications of large aperture diffractive optics [ C .
SPIE, 2001, 4440:101~108

7 Chiou Tsann-Bim, Hahmann Peter. Evaluation of fine

Optical Holography and Information

Summers.

(o

pattern definition with electron-beam direct writing
lithography [C]. SPIE, 2000, 3997.646~657

8 Gao Feng, Zhu Jianhua, Huang Qizhong et al..
Computer-generated hologram fabricated by electron-
beam direct-writing [ J]. Chinese J. Lasers (¥ B#%),
2001, A28(6):556~558 (in Chinese)



