% 48 %% O asb gl T A2 2019 4 9 A
Vol.48 No.9 Infrared and Laser Engineering Sep.2019

A 5| 77 BB 5 5 T S B e K 77 i
4% «%—ﬁ 1,2,3, é};l “}’5( ]’2,4‘* }H—?} 1*2,}7’7}'2',‘{ 1.2.3’ $ 'f?]*‘ 1,2,3’&%751:@ 12,3

(1. PEAFHEEARRLEHRAAFHERAFRLI, L % 210042;
2. PAHRFRAIAFHAZTLEERE(HFTRIAFHAFARLA), LA &7 210042;
3. PEAFREXSF, LT 100049)

B OB, SR AR PR ERARR IR MERNFR T T AR SR80, 1W 9k
ANHFFE A RBREHE 10°W AT, EWNHK P EYn 2L AR R LGN EHE, 43tz e A
Hx, FET EMERINRI @ &4 T b L8000 X 238 & My R L5 & R 45 1 69 &) B A
% 4 (BRDF) A2 69 T 4714 . 447 20 2 BRDF F & AN A , A AL AR THEa A, Ak T
HF OB B A @ AR R e 3 AR 42 A 8 T ST @ AL v d AT A RO R AT RO &
REFRE, BET AR FF@ R — 0 F 5T A S 6B 2E B 7T £ #9472 BRDF A 24y
7 ik, IR BAL T e xt H T AT A B AT T IR E

KR AFIRE; RaRHASH I, FHE; I ARBLHE

MESES. 0436.2  X#EAREEH: A DOIL: 10.3783/IRLA201948.0913001

Test method of stray light on mirror surface of laser gravitational

wave telescope

Xu Jiesu"**, Hu Zhongwen'?, Xu Teng'?, Li Honglan'*?, Li Qian"*?, Yao Mengyuan'*?

(1. National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology, Chinese Academy of Sciences,
Nanjing 210042, China; 2. Nanjing Institute of Astronomical Optics & Technology, Key Laboratory of Astronomical Optics &
Technology, Chinese Academy of Sciences, Nanjing 210042, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The source of stray light of the laser gravitational wave telescope is mainly the reflected stray
light generated by the thin beam incident on the mirror surface. When the laser light intensity of 1 W was
incident, the stray light intensity needs to be suppressed to less than 107" W, otherwise the measurement
accuracy of the main parameter optical path difference will be seriously affected. Aiming at the
background of this application, the feasibility of Bidirectional Reflection Distribution Function (BRDF)
parameters for mirror surface reflection characteristics reconstructed by stray light test data was considered
when the thin beam incident on the mirror surface. In the traditional measurement of BRDF, four corners

were required. The system was complex and inconvenient for real-time application. Based on the isotropic
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optical elements and the symmetry of mirror stray light model, considering the plane mirror, curved

mirror and beam diffraction effect, measurement error and other factors, a method reconstructing the

BRDF parameters by one-dimensional measurement the scattering of several points with the plane mirror

rotation in the meridian plane was proposed, and the feasibility and measurement accuracy were verified

by numerical methods.
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gravitational wave telescope
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Fig.1 Optical design of gravitational wave telescope for off-axis

four-mirror system
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Fig.2 Schematic diagram of measurement experiment model

for mirror stray light
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Fig.3 Comparison of theoretical simulation values and calculation
values of scattered light irradiance on detector pixels

corresponding to different roughness
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Fig.10 Convex mirror (=200 mm,r=400 mm) and the concave
mirror(r=—200 mm)normalizes the stray light generated

by the plane mirror under the same roughness
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