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Design of large aperture fast steering mirror surface figure test system
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Abstract: The large aperture fast steering mirror(FSM) are often used in the fields of space optical
communications and laser weapons. The large aperture fast steering mirror surface figure test system with an
effective aperture of 400 mm has a working wavelength of 633 nm. The system is mainly composed of an off-axis
beam expanding system and a focal plane system to achieve real-time detection of the mirror surface figure error
when the large aperture FSM is working. In this paper, the design parameters of the optical system and the
selection of optical element parameters were described. The optical system was designed and simulated, and the
effect of temperature variation on the optical system was obtained based on the integrated optical-mechanical-
thermal analysis. The test results show that the large aperture fast steering mirror surface figure test system can
achieve real-time recording and high precision measurement, meanwhile, the system has stability in a working
environment with temperature changes. The stability of the surface figure test system is 0.0484 (RMS, A=633 nm).
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Fig.2 Layout of optical system

M1 1
SIZ_R_?(I_I_—‘_E%-FFe%) (1)
2
S, = R—?l(ylef—yzeg—y1+y2) (2)
21
Sy ==t (Yier - Iyie -yt + 1)) 3)
1
Si=—(1-1) (4)
4 = R1
2h
S5= =3 el -I*né -y + 1)) ()
1

A P RGERYIORAEF5 e Fle3h T . Y TH i L
FVT5 5 o RS BDCHA I B y Ry L IR
BRmEAX . BHN S =e2=1i,5,=5,=5,=
Ss=0, RIA RIBF I BRBR 22 | £ 25 (G R w4, I 3

BRI BT w A B . SO EY R RS E L K
el A B, B BT A B 5 50 4 R R
[G] B A PR AP B, T AR O 633 nm. JEAER AR
GoiH AP R ARG, JE B I BT A
IUPSESF

fi= (%)(dl) (6)
KGR FEEE A
=t )
BB Y 1A B A -
s=h-h ®)

FEM MR R KRR LR R, FIEA]
IR SCR 2
R =-2f, ©)
(10
FRB Y S8 = 2 = 1, [B 4 il R 4K
ky=—e=-1, ky=—€2=-1. EHEMNEMESTE K
CAREA PR

R2 =2f‘2

(11)
K. p AEE ARSI T B v . & bk
NG, Hih R B ARd,h 400 mm, B R N
3000 mm, &b 330 mm, YREE M B 42d,H 55 mm,
M ZRERER A 150 mm, RGP H LN 1 : 20, F. K

20210514-3



ISk A2

%54

www.irla.cn % 51 %

Gilal i 524 1425 mm, B354 0.05°, AT &Y KRG M
ZHUNFE 1R, AT SEPDEBRETUL ABARAE AL . B
A5 Ak FITG BRE I A o A, R R A O AR I g
R PSD. CCD il I Hij 1% B &% 0l A 46 oK R 5t . He
FHe R B I IR R G S RS bR R, vk 4R
Imagine Optic 2\ ) [ I R 2 I i % Ik, 35 2 S H A
RSH

®1 WRRGSHE

Tab.1 Parameters of shrink-beam system

Paraxial parameters

fi/mm 1500 R/mm 150
f2/mm 75 b/mm 330
s/mm 1425 ki -1
Ri/mm ~3000 ko -1
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Tab.2 Parameters of wavefront sensors

Item Parameter Item Parameter
Sensor type HASO3 FAST Repeatability/rms <A/200
Wavelength range/nm 350-1100 Wavefront measurement accuracy in absolute/rms ~ /100
Aperture/mm? 1.7x1.7 Wavefront measurement accuracy in absolute/rms ~ /150
Number of microlenses 14x14 Spatial sampling/pum ~ 110
Tilt dynamic range >+3° Max acquisition frequency/Hz 900
Min measured curvature/m +0.025 Processing frequency/Hz 800
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Fig.3 Layout of system
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Fig.4 Flow chart of integrated optical-mechanical-thermal analysis
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Fig.5 Finite element model of system
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