| 585 F11H/2021 £ 6 B/HAEXBFEHE

Tt Bl e B FZFHE

i E AR B T R B 52 0 i

ITH AR, RAK, Exw”, 204, HER
VMR TR B IR TR R, RO RAE S LR E, B 200093;
PR ST T, L 200093

E D EDGHHE Offner 4544 BUAR GG AL A% 0 43 S IT 1 18 @ AT 9 8803 L 23 B3 A 0 T G2 32 @k
AR T &, 92 B0 TR SR ) OGBS A 21T AT DG 09 B SE SR B IE T T DR H ) T
o TG Y B T O I R TR R D B S X S B AT AT SRR A R v R B TR R XA
LG 20TE B 20301 DL B4 BB IR Z0 vk o S8 T2 B8 7 R 20 phovk B ARG R 7R W 45 0 R R AR AL T
A28 T R T2 T v 1 AT TG T2 RO SE TR S R IE o A TR ke 18 AR rPeRE AN IO Ak AN AR A I D
O3 AT S B 15 Bl 20 ok 2 E A Tl R aT I L O Ak B R 20 i T 20 2, LABI R S D A B o A
S

KW ORI MTEEM: 2R EF R Offner BUFR G

FESES TH744.1 XEARERS A doi: 10. 3788/LOP202158. 1100002

Research Progress in Design and Fabrication of Convex Grating

Wang Dinglu', Zhang Dawei', Xu Banglian'’, Huang Yuanshen'’,

Li Baicheng', Shen Yuhang'
'School of Optical-Electrical Information and Computer Engineering, Shanghai Key Laboratory of
Modern Optical System, University of Shanghai for Science and Technology, Shanghai 200093, China;
*Shanghai Institute of Optical Instruments, Shanghai, 200093, China

Abstract Convex grating is the core of Offner structure imaging spectrometers. To improve the imaging quality of
a spectrometer and realize remote sensing detection, it is key to use convex grating with high diffraction efficiency
and high resolution. The diffraction efficiency of convex gratings is analysed by strictly coupled wave theory. In this
study, we present the research status of convex grating and discuss the main methods for designing and
manufacturing convex blazed grating, including electron beam direct writing, X-ray lithography, mechanical
etching, and holographic ion beam etching. Owing to the advantages of holographic ion beam etching, such as low
cost, controllable groove type, and ghost-free, we introduce in detail the fabrication of convex grating via
holographic ion beam etching and present related studies. Based on the investigation and analysis, we aim to optimize
and improve the uniformity of the light intensity distribution of holographic exposure, the adjustable rotation axis of
swing-etching device, and the process parameters of ion beam etching to produce a practical convex-blazed grating.
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Fig. 1 Structure of relief grating on beam incident surface
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Diamond turning structure. (a) Typical diamond turning structure; (b) diamond turning structure for linear marking;

(¢) structure for cutting straight grooves on a curved substrate
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Fig. 3 Production flow chart of convex blazed grating
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Holographic exposure light path
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