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Fig.1 Schematic diagram of the Rowland circle mount
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Fig. 2 Image widths versus wavelength for different

recording distance errors

2.3 ERABEREMNKEGHIEIN

TEVT IS 10 S8 A B 5% 25 KOG 35 A% 1 52 i BT, [R] A
SRR T TR S AR AR i S AR RE Y IR
fH. 3 el T 5 S 2, 46 10 5% AR 0 iR 2%
PRI S AR AT AR TR A 5 15 2 1 DA ROM A5 1R 25 M
BE B, AL RT LA s 78 AR OIS Y R 22 90 [
PR o T S A B 158 26 0 i 2 T JBE ) 5 e AN KL 5 AR A
FEH AR Ty HEK 0 Bl Ly DN 0 3 X PR A
T 00 Y SR PO 2 TE) B e R R AR T AR AR AR AR SR
XK T ML L i L iR v B LA A8 Ak fHEX
i 22 25 T BOBME 21 2% 2 224k . LL v+ 0. 003,
0—0. 0033 15 00 A 9], 1 BsF I A 14 220 £k %% B A% Ry
2388. 5 grooves/mm, 7E ILIE B T 190 nm Y A%
P ER P2y 1. 63 mm AW L. PRI, 76 I8 28 i) E
O I B T SR 3O B e A R RS o R R L D) R R
FREOR Y 2B . X Ty WK 6 M Ky W8/ 6 i
NI T A O S LG B R IR SR O Y e f R AR L A S T
B AR 70 T N A — o A BE e % . DN I H AT A
F XA ORGSR v B AR T R AR A, B
SRAEAS SO 18 19 158 22 36 [l P4 7T D) Z0m  H 4 g 2R
() AL AR 4 T o 00 L B I 0 DA 2 S

26
25
24}
23+

22  ——Noerror
il -0 7+0.003, 6-0.003
2--9-0.003, 6+0.003
20+ —=—7+0.003, 6+0.003
——y-0.003, 6-0.003
19150 200 250 300 350 400 450 500
Wavelength/nm

M3 FREFAEREZTHERE G %

Fig. 3 Image widths versus wavelength for different

Image width/um

recording angle errors
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Fig. 4 Image widths versus wavelength for different

curvature radius errors
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Effect of Recording Parameters Error on Imaging Performance of Type I

Holographic Concave Gratings
KONG Peng'?, Bayanheshig', LI Wen-hao', TANG Yu-guo', CUI Jin-jiang®
(1 Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)
(2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China)
(3 Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of Sciences, Suzhou 215163, China)

Abstract: The imaging performance of type I holographic concave gratings would be seriously deteriorated

by the recording parameters error during fabrication of the gratings. A numerical simulation was made for

analyzing the effect of recording parameters error on imaging performance of the grating. The following

conclusions can be obtained from the simulation results. Firstly, the larger the difference between errors of

the two recording distances, the worse the imaging performance becomes. Secondly, the recording angle

error remains very small because the recording distances for type I gratings are usually very long. The

image widths would not change significantly. But the locations of the images would change because the

grating constant is different from the desired value. Finally, it is very important to make the curvature

radius as close to the namely value as possible, because the radius error would greatly deteriorated the

focusing abilities of the gratings. This study can give theoretical guidance to the fabrication for type I

holographic concave gratings and reduce the alignment difficulty for the Rowland circle spectrographs.

Key words: Spectrograph; Diffraction grating; Holography; Rowland circle; Grating fabrication





