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Analysis and Simulation of Moving Mirror Tilt in Michelson Interferometer
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Abstract Aiming at the moving mirror tilt in the Michelson interferometer, the influence factors of interference
modulation degree under the rectangular and circular clear apertures are analyzed by the interference theory. Simulation
results show that the interference modulation degree is related with the clear aperture r, wavenumber v, and tilt angle 0.
In order to ensure the performance of the interferometer, the degree of interference modulation should not be less than
90%. When the wavelength is A, the tilt angle 4,,, of the moving mirror for the rectangular and circular apertures should
be less than or equal to A/(167) and 1/(14r), respectively. Within the control range of the tilt angle of the moving mirror,
Matlab is used to simulate the influence of monochromatic light on the sinusoidal tilt error and random tilt error. The
results show that the tilt angle of the moving mirror should be controlled at about 1”, which has certain reference value for
the structural design and development of the spectrometer.
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Fig.1 Schematic diagram of the Michelson interferometer
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Fig. 2 Rectangular aperture. (a) Tilt of the moving mirror;

(b) rectangular distribution
4 gl 5 ISR, SRR ' 28 o T B R
SF I 23 7 A AN B B IOE AR 25, P AR OGS AR AL
2 oW kAR . A S B R BURE S A AR T
S AR AL 22 o Y7 AL B AT IR A
dp = 270(24), (5)
b, o A BOCR B R B (A) S BB Rk AR
R, M AC(A, A+ dA) I FEAE T T dS =
f(A)dA. BBk ABRHR , T 9055 5 B o3 A nl 3%
R

0122001-2



(6)

AT TWsRE . 2R BRI, T 1E

5 [ 58 S5 o)A Ay
21,
24 nex

1+ [sin (4~7t0Am)}

4o

I:

VAT
J.’ {1+cos[¢+2nu(2A) } =

210 ’ (7)

T A5 5 A
Sin(4m}AmaX)

- 4o

sin (4n0r€max)

= - —
4reord,,..

(8)
Heo QAR ESR AW E

sin ¢ (41‘(07”9,“1,() s

Ao, JE I M, R sine PR
M, A/NF90% ,

A <<A/16, (9)
R B KA 1 A 15 3 S KATURH A R
An]ﬂx A
Ornex = . <1767'C (10)

3.2 EFEAE
mAREFLAE MR FLE, W 3 Frw , M R
(6)x 115 2|

@ ()

max

ydx

-A

max

K3 BB ALAE . (a) B BE AR s (b) fLAR
Fig.3 Circular aperture. (a) Tilt of the moving mirror;

(b) aperture section
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the moving mirror
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Fig.5 Variation curve of the modulation degree. (a) Variation

curve of the modulation degree with offset; (b) variation
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Fig. 6 Variation curve of the tilt angle

4.1 EZBHMMRE

TE 5% AU R 58 25 e A A A%, O T T AR A A i
FE L BGE BN —A~ 100 em A9BSR R 78 1E 5% 8 {5
FHR2Z R T BT R E 7R, aTULE HIE
SRR R 25 25 B BT VO ER EE FEAR, B Bh A B
IER-N 1l N T 2 i 93 o MR 7

Xf 17 o T P T o3 ) AT R R e A )
H G B 8 fr s o A LA Y, IE 5% B AL iR 25 AN
2% 1 OGS BE 1 1Y T R 3 B8 09 ML) 3 I8 2 1
G 7 A A I W e (LZR) A 100 em T AE AT Y
RS | 3% 2 1 S BB A5 %2 (100 em - ) 5 AR Y .

$£58% F18/2021 £ 1 A/HEXBFZEHE

10+idea1
. eIror; 4 A
YENEURNEY
AR A g b b
£ 05 I} { DS ST AU U S
g s 4 IR ft ‘J¢2Q*AA+
2 RN IR EN WA o
<] & [ 4 x ¥§¢313
E +“;“f4A““;$* i
%‘O_ZI-“‘*T**§1&$§';¢§
z N i1y i )\
g O T in‘ i ;‘l&ﬂi‘
I ESER IR SRR SR £ iy M
Srir i ;g 1! iR T o1l
11 ¥ i oW 1 +f I ‘Ai
:: hd ﬁ iA ‘A 14 Al ah
oV § 8y F Y
-1.0 i % i

0 2.0 40 6.0 80 100
Displacement distance/(10™ cm)

7 JCiRZE AL SR ABURL R 22 B v

Fig.7 Interferograms with no error and sinusoidal tilt error
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Fig. 8 Spectra with no error and sinusoidal tilt error
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Fig. 9 Interferograms with no error and random tilt error
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