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Influence of quartz crystal temperature effect on optical polarization
characteristics of four-frequency differential laser gyro

YANG Jian-qiang, LTAO Dan
(College of Opto-electronics Science and Engineering, National University
of Defense Technology, Changsha 410073, China)

Abstract: Proceeding from the propagating Jones matrix of laser, the relation between the
eigenpolarization and the temperature in the four-frequency differential laser gyro was obtained
in combination with the empirical formula of quartz crystal rotatory power versus temperature
and the method of calculating eigenvectors, for the research on the influence of the quartz crystal
temperature effect on the four-frequency differential laser gyro. The variation curves of the light
ellipticity and the differential loss with the temperature were acquired by the numerical analysis.
The result shows that the influence of quartz crystal temperature effect on the optical
polarization characteristics is closely related to the amplitude reflectivity and the phase shift of
the mirror. For typical gyro parameters, the differential loss and the ellipticity increase
respectively from 0 to 107° and from 0. 122 to 0. 138 when the quartz crystal temperature is in
the range of —60 'C to 60 C.

Key words :laser optics; four-frequency differential laser gyro; quartz crystal; temperature effect

B = ATGURAR B R A SO R R R
W RE 48 F F Sagnac B8 TAEMFRTBEOE 6 PN RIS TR 0 0 A2 f) w8 i 430 B2 A OB MR L A 3
#0THAES RBUN B SHE, ERE  RERRBEERUN AR 2 A e B R SRR, IR B

7 B #9:2008-08-06; {&[E B #3:2008-10-20
EHEE N - HERAI82—), B AEHEN EEZELE  FENBEFRBEASWEBFR TE.
E-mail :yjqyjq _yjq@163. com



REFYE2E 2009,30(3)

PR TR 45 0 D AR IR E A T U4 22 3l O PR MR OB R IR MR R+ 515 ¢

25 10 T ' 8L o — o A ) 7 A A AR 3 3 S
P22 30 BB AR AR B XUG BUR BE B0 i iR R 5 g
VU 5 22 B RE AR R L T AR AR L {H SE BRI A
B T AR S AR IR R R 22 AT A G s-p
A 1) AR SR R R (AR N DG 3 AR ik i 9k 5 58
P 2 A R 4 25 o T A TR0 80 S A 24 D 4 o AR A
A i 2 2 PR R B R O 3 MR AR A R 4
RA BE,

AR F3CRRL5-6 1, A 3o #T T 0 3 i R B R
JBE %50 %o DU A3 22 B B R ' i T A AR R A R A
P2 SO IR B AR R S E A
T i (AT 't AR B IR BE AR A B 2 3 4 3K R R BRI SR
M SR AR B9 07 35 7 T DU 93 22 B OB FE IR IE N
e AL IR A5 5 18 B R R I HEAT T BUE AT
BT MR B AN 22 A e 2= 5 B O B AR AL R T 2% .

1 935 2 3 Pe 92 P ¢ 3R 48 B RO 3R

HEERT

B 1 R /\NFIEF T 2 B DU 43 22 30 B IR s =
K,1,2,3,4 4 RS R ALB,C 403 1 3%
PR GEPLEE E MRS X, LLK = M 3BT 47 ] R =
IEJ7 18], PARHEE e #sp 05 1) Ay 1EJ7 [A] 18 B At
Bi R BT B 43 0 S M, My, M, M

XFFHE AR A RRNK:

r.exp(ig,;) 0

Mf:|: 0 ryjeXP(i%j)i|
K M r a3 BIRE § AR R TE xy J5 W B IRIE
R @, 8 o, R AN R RS AHES . A T S AT
THES it i BB uN: b/

Bl HWmEHHELEBETEE
Fig. 1 Schematic diagram of four-frequency

differential laser gyro
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