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Platform Foundation Vibration Effects upon Pointing Stability of Laser Beam

CHEN Gui-min, JIA Jian-yuan, FAN Guo-bin
(School of Electro—Mechanical Engineering, Xidian University, Xi'an, Shaanxi 710071, China)

Abstract In adverse circumstances such as mechanical vibration environment, it becomes a difficult technique problem to
stabilize light-beam, which restricts the improvement of performance of optical systems. An analytical model of response of
optical system’s light-beam misalignment on platform ground vibration was established based on matrix optics, vibration
theory and finite element method. And a numerieal simulation analysis of an optical system was given in detail. The results
showed that to increase the damping coefficient of the platform structure could effectively stabilize light-beam. Using flexible
sustained platform can decrease the relative misalignment, but the misalignment caused by the exciting vibration on the
platform would increase. Therefore, in adverse circumstances, the light-beam stability control is the key technique to improve

the performance of optical system.
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Fig.1 Numbering diagram
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Fig.3 Misalignment of (a) transverse and (b) angle under
different ground sustained stiffness condition

HORE 1] 43 8 O AR ) A B e AONREAE ., CEEMERBE
Ky=5x10°> N/mm, &K &% ¥ & X &N E K=
KJgN) , ¥ N=K/K,, "I 6 e XF A IR(E
<k, 23 3 (a), )R,

Pt 1=1.315 pm, FIETEHE we=2 mm,n=3, 1
S0 1 &0 BT 1 & Fl & il i ABCD 145 56 [ 12 .15 3]
ARIEERERIEE R T REE T .. #hZ(E 4),

P 3 I 4 B, B - & SR NI EEG/) , LA
PRsh5 MR KR Z W/, B &5 67
vt W SR PRV IR B 2 4 S s 8 B Bt IR 3 5 24 SR

1.0

0 2 4 6
1g(N) /(10 dB)
4 AEHERERIEERAFTH |7.]°
Fig4 |#,|® under different ground sustained stiffness
condition



402 H =

R R —EAER |, R S R % SR R BE 3% B 3
AR, @)X, AF B ESHE , T
A RFEER 35 R A KR, B OGS 6 2R
KBHJE )& R e B A8

b ZEWRiE

I G M ABLE , RA R IR S 1
it s BRI, % T & R RREAR 3 , R AT
SRR T R R R W, H R FEMEX
HAELNEIE & OSIRES R ORS € SR

# b 31¥%
SRR FFFERFREE T, R E S H AN A
— S REHF RGN BEAR,

8 £ x #k

1 Lu Yaxiong, Lii Baida. Matrix Optics[M]. Dalian University of
Technology Press, 1989. 84~88
SEHE, BEE SEEFM). KiE. K%M T K% R,
1989. 84~88

2 Luo Shirong, Lii Baida. Pointing stability of Hermite -cosh—
Gaussian beams[J]. Acta Optica Sinica, 2002, 22(6): 693~696
PR, BEA. JEX-DUATL - R E R A MR E (). A
441,2002,22(6):693~696



