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Influence of mechanical stress on quartz filter output

GAO Ao, XIA Gang, KONG Yong, DIAO Li, WANG Wenlong, HAN Hua
(College of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to study influence of mechanical-stress on quartz filter output, based on the elasto-optical effect of quartz
crystal, the relationship between birefringence of quartz crystal and mechanical stress in different directions was analyzed. After
numerical simulation, the experimental system was set up by using UV-visible spectrophotometer of Ultra-6600 series and the
transmission spectrum of a Lyot quartz birefringence filter was studied and investigated. Theoretical simulation and experimental
results show that central wavelength of the Lyot quartz crystal birefringence filter will drift under mechanical stress at different
directions. The drifts of central wavelength of a Lyot quartz crystal birefringence filter are 0. 4nm, 0. 6nm and 1nm respectively
when mechanical stress is 0. 0025N/ni along the direction of Ox, axis, Ox, axis, Ox, axis. The research is helpful for
manufacture, design and application of quartz birefringence filters.
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Fig. 1 Schematic diagram of a unipolar Loyt filter
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Fig.3 Transmittance curves without mechanical stress and with mechanical

stress of 0. 0025N/m? along the directions of Ox, ,0x, ,Ox; axis
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I {9 A 0 i PSR B Tmm, 52356 v 1
TEAE RN 7 I3 S 25 A 0 it i g e b 1) R LA R,
1o MAAT 2 Lyot B4 58 WU 5 8 O 11435 5 it
LB S fron. S A6 g I i 2 580nm ~
600nm , 3% 73 B 0. Inm, Hrr il 2 1 S ASjiti
BUBRY, 7 B 0 Fr a2 B it 25 it 6 2 it ~F 47 1
B Ox, K/INH oy =0.0025N/m* [HLARAE F1 it g6 A
PAAES O il 25 4k 3 it P AT T Ox, Bl KRN R
o, =0.0025N/m® P ML I B3 6 - 14388 53 il £ 5 iy
2 4 N7 T8 Ox, K/ R oy =0.0025N/m”
FATLABOE g IR0 R 19 378 St B 4k
OIFTSCER A R AT R (1) 24 5 f b 43 5l it A
AT T Ox, , Ox, , Oxy K/ 0. 0025N/m” [ HLAK
3B, U A A T ) R RS, TR AR )
B2k 0. 4nm ,0. 6nm, 1. Onm ( FIE{E A 0. 3nm, 0. 6nm,
1.2nm) , SEEG 455 5 SBT3 1) 45 FUE A 4520k



$39% 651 B U T e Ay S e L P B 661

transmission

580 585 590 595 600
wavelength/nm
Fig.5 Transmittance curves of quartz filter without mechanical stress and
with mechanical stress of 0. 0025N/m*along the direction of Ox, ,

Ox, , Ox; axis
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