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Tilt and Dynamic Alignment for the Moving Mirror in the Fourier
Transform Infrared Spectrometer

FENG Ming-chun,XU Liang,]JIN Ling,LIU Wen-qing. GAO Min-guang,
LI Sheng, LI Xiang-xian, TONG Jing-jing, LIU Jian-guo
(Key Lab of Environment Optics and Technology ,Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences,He fei 230031 ,China)

Abstract; Theeffect of the moving mirror tilt errors on the modulation depth wasanalyzed for the circular
aperture in Michelson interferometer. To meet the requirements of interference modulation, the tilt angle
of the moving mirror is best controlled within 1" under the theoretical calculation, corresponding to the
phase error within +6°, In order to solve the key problem, the dynamic alignment system wasused to
align the tilt error of the moving mirror ,and make alignment between the moving mirror and the fixed
mirror. The experimental results show that the root mean square of phase errors Xy and Yy is 1. 02°and
1. 25° respectively by dynamic alignment system to satisfy the systems requirements. It is shown that the
dynamic system can effectively align the tilt error of the moving mirror in the longer distance movement
process. It is a certain guiding significance to design and develop for the spectrometer with higher
resolution.
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Fig. 1 The tilt of the moving mirror and associated
cross section of aperture
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Fig. 2 The variation of modulation depth with deviation
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Fig. 3 The variation of modulation depth with the tilt angle

2 BhEKERE

Sy T ok 3 B A R o e B9 R T
P (SR 52 5 30 A5 M M 2 5 o W kb 30 3 9 e R o

o AR 2. 3 A R fE 2R 5 T LAl s B 1 19
o0 96 JIE L 25 0 5 00 00 A0 D 0 25 e T S5 25 4L L 3 o
L . 3 B 2 40 SR LI 4.3 B HOR T
W0 515 2 56 3 T 0 B 47 5 IR B 7 5 % 0
S T3 B 22 A PR B TE A SO 3 25 e o
DU 5 BRI U 28 O 26 0 5 3 Gtk AT U A
T R S DO BRSO BRI 28 th T BB 2 1A
R T 0 6 1 1 T PR 2 1 £ 2% B A .
AR A o M BT 85 D0 2 0 25 22 55
YU 56 1 B o AR 2 A FE 0 R K Ay —

Xj“%mﬁ¢x“&ﬁmﬁaﬁﬁmﬁmmﬁ
M oy o X T IR 2SR AR (B8 Y BIREES) s [RE Xt

Xy—X 5 .
Y/l RO(yvO(y ﬁﬂyﬁf"ﬂlﬁﬁ1ﬁ§+ﬁ(%x

/@47 Linear voice coil motor
Moveble mirror @
A

4n

¥ ASDYK =4z

Driving elements

(=

Laser expanding Beamsplitter
systems

YR tilt error

B4 BhERERR

Fig. 4 The schematic diagram of dynamic alignment system
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Fig. 5 The analog signal from the three detectors
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Fig. 7 The interferogram of before alignment
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Fig. 8 The interferogramof afteralignment
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Fig. 10 The phase difference of afteralignment
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Table 1 The phase error before and after alignment
Phase ) Std
error/(%) Mean Min Max Dev RMS
Before 11.71 3. 56 17.50 3.30 11.49
AR After 0. 38 —3.59 6.19 0.94 1.02
Before —11.22 —22.57 —0.31 5.07 12.32
YR After —0.47 —4.92 5.09 1.16 1.25
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