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Abstract: The principle of monolithic nonplanar ring single-frequency laser was introduced, and
eigenpolarization states of monolithic unidirectional traveling wave nonplanar ring oscillator
(NPRO) were calculated by Jones matrix. The influences of magnetic field strength, reflection
coefficients of the output coupler, incident angle, nonplanar angle and other parameters inside
cavity on the loss and loss difference of eigenpolarizations were analyzed. How to choose the
parameters of cavity to decrease the loss of eigenpolarization states and increase the loss difference
between two eigenpolarization states was pointed out. The influences of the stress direction and
the stress-induced birefringence coefficient on the loss and loss difference of the eigenpolarization
states in the cavity were discussed by calculating the phase difference between two
eigenpolarization states induced by stress birefringence.

Key words: laser techniques; single-frequency laser; nonplanar ring oscillators; eigenvalue;
stress-induced birefringence; loss difference

Vol. 24,No. 2
February, 2004

1 5 7

WL AR A 2 ) B AR B R B AR BRI
S B 18] 25 (B AR T e 4, ZE AR T OB AR OB
45 BRSO DU AR T R O R R R
BEA WA R, BRTSEHBOLE TR E s
B (R JOG # BT 0 7 A O I IR IR A

*» BRI % BIRE.

E-mail: leonwangq@ hotmail. com

WeHE A 88 .2002-11-25

1A NBLE U B3 AT - D AR e R ok LR
Jis TR AR P T SR AT PEIRTB Y . TER AR
ORI IT I WO R R R R 54T, W R BOL &
TR 2L B I T A9 0 A 4R B A9 AR B0 (H il T
s R AR PR BEOE R D R Z 2R . HLF RS
A0 B -3 % bn R A FE G TR ] & Ak LA
i B ] R AR B AR IR N A BT B
PR PR I AR R i R R RUE e 2 IR IR K
FLPR S T PR TR SOt AR AR BB SRR R AR
SETESZBN T T Z MR IEDS . R 1 By 5 1



280 )t 2

H 24 %

AR » LS BR B ITOL B0 SR B 2R AL T I AR BLAR
FHE SR AT RO I BRI RN R
e B 2R A RS T — 5, TR 454 fay A
T IR R AR MR /N, R B, T 5 SR K
BT HH T FRAR X A R B A

B F 3RV 3T IR % 28 (NPRO) 76 — B 5 4K
ESCEIRG T RGBT A B E K, &
MIMGEESRENSHTEEM. §2H AXE
WS AR G A HEAT T R A R A AT SRR T
FYUR P A B B & D AMER . ASCTERTA B9 %
Al b X 9 A2 B TR A B R R AT TR
ABIHT I HATE T 5 R 1 5138 B XU 5 % 4%
AAE A IR SR AE L P PR AS (B B IR FEZ R . A
TR R THEE TR, RITEREAH T
ST BRI 4R 7 A ) A D B B A L B SR B DT %

2 AR i P 4R e I AS i U 2

2.1 EFEAHELFHERHERRE

e T BB [ AT B FR TR i o, B i A (LRl
FRE) BRIR AR o 2 — B A B O
e A% 4L AR . AR T R IE I 3R AR B 1 47 B A9 SR B 5
AR B M P O 0 7 i A AS T T B e ) 4 S A
T b B AR S 3R | 1 SN 3 5 A B3 B0 5B e e AL
O 68 IE 1 A0 S 1] 48 19 6 SR B AN IR B AR A A 47 25
A AE AR, 388 2o 78 i 4B T 8 6 () 7 1) F)
iR ICEA AR R /A Rk — e85
T P9 25— 41 25 7k I 110 S B R 1) 47 B IR 5

A P b AT A9 B R - TR AT PR IR R
WE L PR, A GBEREEHARN R, XERY
BOGHYH I R, 06T B.CHID e RS . A SKN
B RE AR iz S B R E M PR 6 Y s IR PR
A p AR A A [ B0 5 2R, DL B 2 £ LA
ArEA .

Fig. 1 Scheme of nonplanar ring oscillators
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Fig. 2 Scheme of light pass inside cavity
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Fig. 3 Loss and loss difference as a function of

magnetic field
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Fig. 4 Loss and loss difference as a function of ratio

between r, and 7,
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Fig.5 Loss and loss difference as a function of AE
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Fig. 6 Loss and loss difference as a function of CE
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Fig. 7 Loss and loss difference as a function of 8

Fig. 8 Loss and loss difference as a function of g4

4 R AT 5 R 43

— BT 1B KA BN R 6B
BT A ERAELERL T » i TG AR, 2 2 HA
AR RYTS TEH BT 2 58 AR, X
Rt 2% 3R - T PR B N B AR 257 HE AT B A 38
BRI T IRATTE B o5 R ST
TR AR 2387 BN AL {E 45 7 22 B9 R

T H R A B U S T DR AT B R R OR R
N AEMR R ER SR R Oxyz o, 37 5 RAFERE B9 —
B AT R H A neony on BV RERB = E4

+L4s -1, 6
R R AU AR 7 10 A5 4% B L B B9 U7 1) R B D Ccos
a,cos f3,cos ¥) U 2R T R W] B AR
cxtcosfeytcosyez=0, (7

BRS2JF R () MC6) AT LA B g 2| 5 I
PR AL R — WG I, 2240 5 A9 0 2 Bl 2 1)
RAL P A AL IR 25 59 37 5 2R, X R AT DUOR AR P A
TEZSHIPT o5 F 22 0, A8 2 d WA 5T 51 6 A9 30307 46 [
H

R.(D) = [

CcOs a

explj(ndl/A)] 0

0 exp[—j(né‘l//\)]} ®
Ho [ RARWOBRETE T M LK E, A S —H 1
B8 B A A B TR ST B B R R, BT E O

Mcew =M R (0ps )R(— oA YR, (DAYMpR ,(CD)R(— 8cp )R(— pCD) X
MR (psc )R(Gpc )R, (BCOMER (— a3 )R, (AB)R(py5) » €))
Mcw =R(— pag )R,(AB)R(— 043 ) MR (BCOR(Opc )R(— ppc ) X
MR (pcp )R(— Ocp )R, (CD)YMpR (Gps YR, (DA)R(ppa YM,4 » 1o



2 £ FE. FEBRAEDERT 8 BRI E Y o 283

X AEFATT IR AT LUK H AR i 9 75 B9 45 76 S 45
FeZE . —BORULE R T7 14 5 B AT AT R
5B R/NRIE B . BATTBB B 7 XU 5 B A R A
LT Bhh& A, Bt AT ABD F|, B0t
W5 AE B AR o, AT £F 8 IE X R PUASAE 25 59
Pt 6, ~ (n. — ny)sin’ 0, H i 0 B W AT
6] 5t A e M RIFAA B K ~ 10) XiHEAH
AEAE FASAE () 8 , 35 SR A M FE 22 R 22 1L

B 9 2R B o N 3 B T T 4 R 22 Y
Mo 2 R B AR 22 R X R WU G AR K (H iR
PR B b ph L7 XI5 51 P A R O 1) L G e R
22013 nm/mmHHEBBK. WTUEHTE o« B
0°38y 180 Ky A , FEZ LA T — 1A .
ERNMEEH—HES BT &R A% BRI W
PRI, BAFEZ R 5. 81X 101, AT WL R g XU
SEXTIRFEZE R SRR R, HETRER
b o AR AR 7 AR B XY S RO AR 22 B oK U X
BFEZ R M B

54 0.0241
>3 0.0240
T 52 :
3 51 f 0.0239
5 50 2 /
2 S 0.0238
£ 49 /
248
k 0.0237 /
47 /
6 0.0236 ‘
Y0 100 200 0 100 200
al(®) al(®)

Fig. 9 Loss and loss difference as a function

of stress direction
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Fig. 10 Loss and loss difference as a function of stress

birefraction coefficient
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