A ER-INC)

Chinese Optics B

22815 | 3 BRI AT 1 24 O B AT R
AR L b EE KRS 5
Measurement and suppression of forward stray light for spaceborne gravitational wave detection

LENG Rong-kuan, WANG Shang, WANG Zhi, CHEN Zhi-wei, FANG Chao

FUHASL:

AR, £, B, BREMS, JrE. 23 RG] AR ET e AL oG AR, T EDEA:, 2023, 16(5): 1081-1088. doi:
10.371 88/CO.2022—025 1

LENG Rong-kuan, WANG Shang, WANG Zhi, CHEN Zhi-wei, FANG Chao. Measurement and suppression of forward stray
light for spaceborne gravitational wave detection[J]. Chinese Optics, 2023, 16(5): 1081-1088. doi: 10.37188/C0.2022-0251

TEZR R View online: https:/doi.org/10.37188/C0.2022-0251

L] RERGBR A HAN SO

Articles you may be interested in

23 (6] 5 | 7 e B B A -5 A
Preliminary design and analysis of telescope for space gravitational wave detection

R EDEE (FhPESC) 2018, 11(1): 131 https:/doi.org/10.3788/C0.20181101.0131
25 805 | 7 IR0 H 18 2 Yo 1 g 0 e R AR

Laser ranging and data communication for space gravitational wave detection

FREDEE (FRIEC) L2019, 12(3): 486 hitps:/doi.org/10.3788/C0.20191203.0486
ToH A H B ARG K AE TR 25 (8] 5 | 73845800 v iy piz

Drag—free control and its application in China's space gravitational wave detection

R EDEE (FRPESC) L2019, 12(3): 503 hitps://doi.org/10.3788/C0.20191203.0503
23 (85 | AT 55 1 A iR 22 50 #r

Injection error analysis of space gravitational wave detection

FREDEF (FZESC) 2019, 12(3): 493 hitps://doi.org/10.3788/C0.20191203.0493
KA 2 (B n] WCAHMLI A2 B A S 4

Analysis and suppression of space stray light of visible cameras with wide field of view

HREDE2E (FP3ESC) L2019, 12(3): 678 https://doi.org/10.3788/C0.20191203.0678

LAMOST& 73 HEO G AL
Construction of a LAMOST high resolution spectrograph
FEDE: (FRPESC) L2019, 12(1): 148 hitps:/doi.org/10.3788/C0.20191201.0148


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0251
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181101.0131
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0486
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0503
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0493
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0678
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191201.0148

$16% 555 EDEEE (HERse) Vol. 16 No. 5
2023 4E9 A Chinese Optics Sept. 2023

NEHS  2097-1842(2023)05-1081-08

== [8] 5| 2732 4% U BT[] 2% 5 S il == 0 00 )

AEFELE LU E OBV EREEYZ A
(1. FERFRKALZEEIMES WEF R, T4 KF 130033;
2. FERF R AE, LI 100049;
L.ERAMMNEET R I LA B 5 RF A F 25, L AN 310024)

FEEE: 7523 (W] 5 | i il 0 R Ty L AR v, ZRO R BH I LR Z 22 6 . —J7 ), A T-3430% H i
St i BT I 25 AR R A T 2RO, S — 5 L FERUIE BT, >F A 23 (B R R FR ST A ST BRI R 288 2™ AR 1T ] EAH
TAO. —E LR, 071 3EH T 2480632 210 8D, SR AR 28 W5 ik Sm i it WA g B E E . B,
AR ZS (815 7 i R R B A UG DL PR AR W 2R BO BTN R S0 . e, AR R = R TR g A BB £k
X AR R B HEATIHE, X5 1064 nm i BB (14 K B4R S #EAT DA, HES T G BEHY pR AL, me 2 gn B B iR
bro SRJG, FERLERIATYE = S, X oo i AT U . B, AREE AR PG RE R 258 B AR
R S HOEIEA TR . 25 SRR A S S i /i 60°RT, Hi AL B 24 B ST Tk 5 3.9x10712 W, X b7 i a5
ek 8.7x107, W A 4 18] 5 | 1 i BRI AR 24O R .

¥* 8 iR E MG A kIR JeHoh; A S

FE 422 TP394.1;TH691.9 XEKFRESE: A doi: 10.37188/C0.2022-0251

Measurement and suppression of forward stray light for

spaceborne gravitational wave detection

LENG Rong-kuan'?, WANG Shang'*, WANG Zhi'?, CHEN Zhi-wei'?, FANG Chao'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Fundamental Physics and Mathematical Sciences, Hangzhou Institute for Advanced Study,
UCAS, Hangzhou 310024, China)
* Corresponding author, E-mail: ws790402497@163.com

Abstract: In the spaceborne gravitational wave interferometric detection, the problem of stray light has re-
ceived long-term attention. The laser light emitted by the local interferometer produces backward coherent
stray light when passing the telescope while the radiation from space that is incident to the spacecraft pro-

duces forward incoherent stray light. Forward incoherent stray light has received less attention at this point,
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but it is a necessary factor of gravitational-wave telescope design. Therefore, this paper studies stray light
produced by space gravitational wave telescopes in orbit. First, the annual solar angle is calculated according
to the orbital data of the three-star satellite formation of the Taiji Project, and the solar radiation around the 1 064
nm band is evaluated. The baftle shadowing function is derived, which satisfies the requirement for the baffle
design. The telescope is then modeled optically and mechanically and scatter measurements are conducted for
critical optical components. Finally, the stray light reaching the pupil of the telescope is determined based on
the energy of the incident sunlight. The results show that when the angle between the incident light and the
optical axis is 60°, the stray radiation at the exit pupil is 3.9x107'> W, and the corresponding point source

transmittance is 8.7x10~° which meets the requirement for space gravitational waves to detect extremely low

levels of stray light.

Key words: spaceborne gravitational wave detection; optical scattering; stray light
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