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Fig. 3 Curves of stability parameter § versus intensity I, for CQ, laser
with feedback Q-switching
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Fig. 4 Curves of pumping parameter & versus intensity I, and unstable range for
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136 b7 # ¥ 174 8 &

g, Zh2E A RatE R R E 1T e

B Q CO: BARE=ZT—BrEREMAS TRANR, —REEFBEANEER
With, THBASEREESINBREFERENHNZAR, NTHAKZRALESR
PR St FEENRE L BRI A OB ATRE LA 1 ARG e DB W B 1T R
o

F AT 4D %1 4¢ 4 BiE R TREM L D, # ¢, f1/hkzh, t (D, QAREHBH
EREERUT L3 AT, 4D 0 46 MK RK TR

dar _1 € Msng,s
dt =G4I.AD—1, 21 1+Mcosd, .
daD _ _ o DAT—y,(1+1)4D 2
—*dt—— Yis 7!( + 8) 2 (1 )
92— —BadT—B b,
& AI_AD 7 4P S BB TR RN MR
Al =TI exp (M) +c.c, dD=Djexp(Ad) +c.c, Adp=qiexp(rt) +e.c, (13)
RAFBA2) Rl U BB TRAREEHE
AP aA - gah a3 =0,
GJ=B+?’I(1+IS>J
M sin ¢,
02=’J’/(l+Is)B+G4‘07/IsDI“B¢'§f 1, ﬁwﬁ?; 1
a3==,8GJ07,I,Dx—’)’,,8a":§z-(l+IS)I, %ﬂ%‘o%’ J

HERAERNBE—RAEY, EEETARYRIE L8, B ER ER LRy —x 3t
PSR, T S 4h— MR R, RIVYBMRANMARERRE®, BRRNTUBERE
WA — s BAR A=dh, b kBN, A MBTEERN, REHENIBNE, REE2
KERES BREAENRBFFRAENFEETBRQD FEABBHORF. A NHE
G B (14) R4 LA B 2 HE 3

R=ay= (as/a1), (15)
BT A s, H AT BRKTE, At LR r g &40k
@@ =as;, a0, (as/ay)=>0, (16)

BAERMETIE LRGERKZFRERN I RELS, HA)XHFH QO ERE
EREXREOR, TLUER
M sin &,

B (1+1) +738(1+1)*+ ¥y Gdel = Bal, o T gro o, an
AERTLUFD, BT HBRERERTE, FR >0, WLFETREHSF
sin ¢,=>0, (az=0) (18)

B e MAEBRIER — HE R R,
R BERTR, UOKXWE=ZXTH LN 0.>0, BT BG4y, LD, BEXTE, #



2| R Q CO: Bokm ¥ 2k 5 RmE 137

BB (18 A% HH KM, BE (DM BN DS TRARIUFFESRHN

Ma(c/2) (1+1,)?sin ¢,
0< Giio(l+Moos¢,) <1, , (19)

AEFREBEABAOME-_RNAREHS, dE (O FE=XES
I, Ma(c/2l)sin &, Gdyy .1, (20)
14 M coag, BA+1,) °

B ADRRNZERTHRITR (20) ZEW, & B BB TRAER K FERME

2L (1+1) + 2 g, (21)

7 (20) WFEEAR U (L, + )Y LG 2 ERNBE
Ma(c/2D) (1+1)%sing, _ y,(1+1,)°
6’4,(1+M cosd;,) G i,
ERMREEME (14 B R RN &0, LREREY Q CO. BNEAN LB %

.

UFREFHCREBESB S WQORMER, REET, RENBESRIE
ERBEAA L SEH N ERBYE

o< (1—8) <Lg;—!,{—')’—+%(1+z.) <1, © (28)

BI7E 0<S<1 WA BRI A & M Eh 2R #, E M [10) iR, 0<S<1 i KR X ~
Y iR b TFHASER LE oo MK, EMABKTERE T, UEFHRAR
B, EEEATASHT, UHE FERESR L SRBE NS R FoG RS e Rk
A IR

M4 R () AMBMEH HER, NEAN N T RGN EFAR, BENN TR
GHAMEBERER, EERMNERTE 4W@), BTRANBE SRS H LY
A, BREERNBAERERE R T IR, &YHBINRKREE(EX o8, & 4(c 5
R a=0.02 1, EERHEREERN, REFARKTERE, B HE FNEESRS
MERHNHEK, RERARKEBNBESE S P 0<S<1 WiETHSIARE,
EEAGMERT, HE o B —SMMERBEE SR, REEAINBTER
HRAPERZI, MR L EANEN NN BESE S HERAT 1|, BWADHIRBHE,
B TR AL 00 BB, ZEARAR o 0 (K388, DR 7E N K SRR A IRR IR, TT DR 2 R e, T 77
WK, RAEAESS RS ENBER, A FEBRSE S b7 0<S<1 WHE, fix
— R RN, BN S FRAEFT L, AT X B AR EE LY
b, AEFRTXRRAEIRA, Ya=0.1 MERFH (A 4(a)), EAEEMEEN,
RESANSBEES, ME 40 MR, REELAXE FM LB E SRR N TG
W, A4S HARR, HRK SRR,

ME4BERTLURE, EREMT, AFRENBES BBk, AR 595K
BAEAEE, ~RESRNGESRESRETH BT R LN ERR T BRI,
517 R AR & SR A0 B BT 7 A A K B R B

<7, (1+ I.) '!'

o<

+ ZBL (1+1) <1, (22)



138 3 ¥ % #® 8 &

RO © .

ERE R FTMBEARERBELY, REAQ CO, MARE— XA TRENZS
B, X—-ARRN RN ENBERSEAF TSR RETRINEIBNE—REN
w. ERLE SNENEREEANA—RNERERL TR, RETREES N ZARERE
BTN, FAEABEARSN RGN NREZREBTHBEET~E—EHNEN, &
HEELFERANRET, MTEY, SIEARENERE IR TR ERE Q Bt
AEMBEBT N TRRERLR, SIN¥ARURLERMELEN S RBIEET,

FLEHPEAE Q CO, BOLRERE —EM LT L, alk, B IRKERE
RS TR A FEH, AAOKXTLUFD, LEREHNEES RS LR EELHR
BWAEEHHNEAEREHHESRHENELEZIL, 2REIROOIHEGT N THETLE
2, S wANMRERRAE S BE, WE3FHRIANHASRTUED, Lo /b, PHR
BEGRERT, S ELRE/DN: T o X, BBREMEEBLT, S ®ELER, BoEREHR
A G, SSRBOERN I ERER BN ERE, N () WLIFE, % a=0.10, B
FWBESE ST LIEE 12 BB AR RSN 5% B, B BOERAHNELDIT 05%,
Fn T RO SRR, WU R R EE RO RAEARNES L TA, B U
TEFARHHCTIERE Y

BRA SR g BRI BTA B I LR AR TR EERAT P,

8 % x B

[1] 8. Ruschin etal.; drpl. Phys. (B), 1981, 24, No. 1 (Jan), 45~48.
[2] A.Jacquss et al.; Opt. Commun.. 1982, 40, No. 6 (Dec), 455~460.
[3] E. Arimondo; Opt. Commun., 1983, 41, No. & (Feb), 277~282.
[4] E. Arimondo e ai.; Appi. Phys. (B), 1983, 30B, No. 2 (Feb, 57~77.
E. Arimondo ¢t al.; J. O. 8. 4. (3), 1983, 2, No. 1 (Jan), 193~198.
[5] F.T. Arccchiet al.; Opt. Communr., 1984, 51, No. 5 (Sep), 308~314.
[6] F.T. Arecchiet al.; Phys. Bov. Leit., 1982, 49, No. 17 (Oct), 1217~1220,
[T] W.Gadamski e al.; <International Topical Mesting on Optical Bistability», (Tucson,Arizona, Dec 3~4,1985) .
[8] T.Midavaine et al.; Phys. Rev. Lett., 1985, 55, No. 20 (Nov), 1989~1993.
[9] BRI¥Z <pEREEE,
[10] BrOIS%, <eFFiR», 1985, 5, No. 2 (Feb), 128~134,



2 34 RitA Q COs Butammt 2 &k 5 Rtk 139

Optical multi-stability and instability for CO: laser
with feedback Q-switching
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Abstract

It has been found that the optical bistability and multi-stability of CO, laser can
be realized when an electro—optical modulator is inserted into thecavity of the laser to
change the @-value of the laser by opto-electric signal proportional to output intensity
of the laser. The mathematic model for the laser has been set up which is described by
three nonlinear first-order differential equations. Its steady siate model shows the
characteristics of bistability and multi-stability which is confirmed by theoretical
analysis and numerical calculation,

Key words: feedback Q—switching, optical multi-siability, instability.





