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Table 1 The incident and azimuth angles of different gratings in the spectrometer
Number Grating Incident angle/°  Azimuth angle/°  Order
1 GI1-1 4.4050 2.5217 -1
2 GI1-2 4.7585 2.5259 +1
3 GI2—-1 4.4371 2.5302 -1
4 GI2—-2 4.7277 2.5329 +1
5 GI3—-1 4.5310 —2.5399 -1
6 GI3-2 4.6289 —2.5388 +1
7 GIl4-1 4.5585 —2.5385 -1
8 GI4—-2 4.5974 —2.5369 +1
9 GU1-1 3.4568 0 -1
10 GU1-2 3.9177 0 +1
11 GU2-1 3.6780 1.2613 -1
12 GU2-2 4.1181 1.2639 +1
13 GU3-1 3.8616 —1.2698 -1
14 GU3-2 3.9106 —1.2689 +1
15 GU4-1 3.6492 0 -1
16 GU4-2 3.7018 0 +1
17 GV1-1 4.4390 —2.5217 -1
18 GV1-2 4.7323 —2.5234 +1
19 GV2-1 4.1434 —1.2605 -1
20 GV2-2 4.4698 —1.2639 +1
21 GV3—-1 2.9524 1.2698 -1
22 GV3-2 4.1609 1.2689 +1
23 GV4-1 4.4160 2.5385 -1
24 GV4-2 4.4365 2.5369 +1
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Table 2 The final diffraction efficiency of different gratings in the spectrometer

Number Grating Order Diffraction efficiency

1 GI1-1 -1 0.8489
2 GI1-2 +1 0.8543
3 GI2—-1 -1 0.8076
4 GI2-2 +1 0.8548
5 GI3—-1 -1 0.8379
6 GI3-2 +1 0.8059
7 Gl4—-1 -1 0.8167
8 GI4—-2 +1 0.8328
9 GU1-1 -1 0.8575
10 GU1-2 +1 0.8579
11 GU2-1 -1 0.8095
12 GU2-2 +1 0.8582
13 GU3-1 -1 0.8574
14 GU3-2 +1 0.8291
15 GU4-1 -1 0.8021
16 GU4-2 +1 0.8085
17 GV1-1 -1 0.8253
18 GV1-2 +1 0.8549
19 GV2-1 -1 0.8475
20 GV2-2 +1 0.8576
21 GV3-1 -1 0.8393
22 GV3-2 +1 0.8021
23 GV4-1 -1 0.848
24 GV4-2 +1 0.8022
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Optimization on the Groove Profile of Off-plane
Gratings in a Multi-grating Spectrometer

CHEN Li-si%?®? HU Zhong-wen!?  JIANG Hai-jiao’"?
(1 National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology,
Chinese Academy of Sciences, Nanjing 210042)
(2 CAS Key Laboratory of Astronomical Optics & Technology, Nanjing Institute of Astronomical
Optics & Technology, Nangjing 210042)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT To some extent, the slitless spectral survey star and the survey depth
are determined by the slitless spectral efficiency and the diffraction efficiency of the
grating. In this paper, the diffraction efficiency optimization design is carried out
for the grating arranged on the focal plane in the slitless spectrometer. The grating
diffraction efficiency can be calculated by the rigorous coupled wave analysis method.
The combination of the pattern search method and the differential evolution algorithm is
used to optimize the diffraction efficiency. The optimal groove type with high diffraction
efficiency and meeting the engineering requirements can quickly converge to the local
optimum value. The differential evolution algorithm has the characteristics of global
optimization and improves the computational efficiency. For multiple gratings, the
diffraction efficiency is optimized according to the different operating conditions of
different gratings. The optimization results show that the average diffraction efficiency
of sawtooth type grating can reach 0.83.

Key words telescopes, instrumentation: spectrometer, methods: analytical, methods:
numerical

13-11



