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Fig. I The differential laser gyro



40 th k5| b * 26 ¥

Er
Es

Er
Es

Er'
Es’

1

= Ry =9

\(a

.-"r.zexp(iﬁ) + exp(—- 10) 2hsinB ‘
- 2hsin® exp(i@) + hlexp(- i6)

=2 . 2 . 4
s o b ndsin®e ] O St ek R R € .

| ne = ni (ne - ne)’

o JCHIFTH A, ne, ne 73 3] R 7K des v 68 e 6l ) 2 T (6] i i 5'6 A7 T (64 O e D' 1 7 5 42

T TE G A AR G IR Jones R4 BAE P RO 22 43 W FE I SE e FE BT A 18 . O T k502500
UG, BAMEAFIEHOCA BN f . IEAECAR R 2/ X R R o A, WP AR BRI £ 321 T
— RGP 3] @ mREOG A AR R B AT R
rezexp(102) 0 ® reiexp( o) 0

0 - rs2 0 - rsi
o, rpa = resrecren.rsa= rsprscrsp,rev = rea,rsi= rsi,02= Opp— Osp + Oprc— Osc+ Opp—
5::3, 01 = Opa — Osa s Os = Osp+ Osc+ Osp+ Osao

AT AHERL B ILEY) , AR A i AL
Epa Era
E.. Es. (4)
AR A —FBA SLE S IR O FRATT B R 0 3 A ) ) AR 7 A 3R o IX AR O R SEER
B — F 52 AR AR Y W R A

A= exp(ids)A = exp(ids) (3)

AL

Y=1- A" (5)
(4) UL Det(A = M) = OBSA WAL, T A FERE, TAE15 2

Au+ A»n + Jffln— A"n‘]z+ 44 124 2

A+= (6)
2
Horb Fhr k7 e A A e, AN (5) 3N, BRI R4S A2 LA st = 1m) 1 22 20 40 ke
AY= Y= Y= |a |* = |a]? (7)
3 4TI
HUHE TE, B rp= rerpa,rs= rsirs2, 01+ O2= 0, cosP= h_ng_l,sinq]: ."3:;; l,!L"JI|f(2)

R1(3) AT
Au= rre’(cosB+ isinBsin®
A 1A = = rerse’sin’Bcos’®@ (8)
A2 = rs(cosB - isinBsin¥

FRA(6) T

As= ;(r.--e'-5+ rs)cos®+ i(rpe® — rs)sinBsin®+

_LE J[ (rre® = rs)cosB+ i(rre’ + rs)sin@sin®’ — 4rerse’sin’Gcos’® (9)

A (7) F(9) 5, AY ML re,rs, 6,0, R R A) IEREL, T LA AN, 7E LA BT LR
i .



134 MrAEE S DY Bl 30N BE B b 25 20 58 FE ) P80 41

#£51:5= 0,0= {j i, 48 (7) F1(9) X, 4

AY = (re— rs)sin® (o + rs)’sin’®+ drrrscos’® (10)
BRI CLE L 2 rs, re H0EEN, | AY] B RP< w/2) 8T A
B ES J"; I, AY FRIEN B R 28 £ 6= 0 Hrs,re 852U, | aY B 6, P17
et ¥ 2 Proas. i & 2 T LG, 7EAH 2 KBVE N, | aY] Bl e 1210 ks -

] 0. 0010
] 0008
/"'—- 0. 0006
| 0. 0004
0. 0002
0
90 P :
8 /(%) 00
P2 JEsrdmke| ay] Bl o Fl @44k Bl 3 2244008 | aY] Bl o FI 6 IRk
Eh2EC 0= 90%,86= 0,rpi= 0,9995 rs1 = 0,9999, FEh 240 h = 1.0 45 2 HIH
rez= 0.99992,rs:= 0,99999 Fig. 3 Loss difference | AY] vs 8and &
Fig. 2 Loss (!irrerﬁlli'e| ﬂﬂ vs Band @ Parameters are the same as those in Fig. 2
Parameters are 8= 90°, 8= 0, rp = 0.9995, except forh= 1.0

rsi = 0.9999, rpz= 0.99992, rs2= 0.99999

B 2: h= 1(BD®= 0) B, #5(9) A, A

As= é‘ (ree” + rs)cos® & -"Il(f'wt!"'i— rs)’ = (ree’ + r,\-)zsinzﬁ‘ (11)
8= 0,
A= 2| (rr s re)cosd i lrmrssin®— (rs— rr) cos’® (12)
i 0 AR 10> U7 g ERARA(T) R, 5 AY = 0.
Sz r WO (6/2) = ST (D) R
As= "(em; D o0+ i he'(6/2) + sin'® (13)

A7) X, EF 5 ay = 0.

0= w20, A= £ J"'r,,;-.qe""”m)\{ 7y X, IR AY = 0,
TEBRNWNE, Y. - ¥ BRIAABE N, AT 45 rs, re, | AY] BH O 26 A1
2kt 3 o, diZ it 2 B nT LU Y, RIS GO ™A% kK di o sl th 1 S-P & S bk, A2



42 H [ b i 26 4

A HEBER 17 ALK I 22 3 B A

TS AY B 2K %, BT RR, 4R L AL — — 1 h o B G U2 7 7 13k
i AT AT
4 & ik

=H

VU 35 225 )y 388 I 0 A 3 014 v i 28— R A A [ A" ™, 1T 2 A T A ] v R 2 22 i) g 22
G ATORERE T 5 WO BE B 10 (0 A 188, 3 22 23 FRE KU T8 1 i) S P AHAL AN Q 4% 1] S
Pk o ASCI3 BT T 3RAG A A e o8] i e 2 2 [) % 22 23 03RRI 9% bl ES& AR, IF HATSE T A Bl
6, & TEMIAL G R 2k, 24 DB B O FERR IRl 3E i T 2% .

Z & X W

I Gao Bolong, Li Shutang. Laser Gyro. Changsha: NUDT Publishing House, 1984. 27~ 58 (in Chinese)

2 W. W. Chow, J. GeaBanacloche, L. M. Pedrottiet al.. The ring laser gyro. Rev. of Modern Phys.
1985.57(1): 61~ 104

3 Gao Bolong. Some optical properties of quartz erystal (7). National Symposium on Lasergyro. Suzhou.
1981. I~ 8 {in Chinese)

4  Yang Zaifu, Yuan Xiaodong. Zhang Binet al.. The S-P anisotropy effects in differential laser gyros. A cta
Optica Sinica ( JE5F 7). 1998, 18(9): 1255~ 1260 (in Chinese)

The Loss Difference in Differential Laser Gyros

Yang Zaifu Yuan Xiaodong Zhang Bin Jin Shilong
(The N ational University of Defence Technology, Changsha 410073)

Abstract T his paper presents a theoretical study of the loss difference between the
left and right elliptically polarized modes in differential laser gyro (DILAG), which
is caused by the S phase and @ anisotropy of the cavity mirrors and the off-axial
propagation of the laser in the quartz crystal. This loss difference could cause unex-
pected null-shifts of the DILAG and the study about it would be an important refer—
ence in improving the DILAG operation.
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