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A Novel Method for Stability Analysis and Design of
Laser Folded Cavity
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Abstract In order to optimize the design of laser resonant cavity, analytical solutions concerning Gaussian beam
were derived in a three-mirror V-folded cavity by using the theory of optical propagation matrix. The cavity stability
of the folded cavity laser was investigated with an equivalent simplified model. The influence of resonator
parameters, such as folded mirror focus, cavity length and curvature radius, on the stability of Q-switched lasers
were studied. The stable region’s boundary curve expression is obtained with the off-focus amount as a design
parameter. According to theoretical analysis, a mechanically chopper-typed Q-switched CQO, pulse laser was taken as
an application example. It was found that for one resonator with preset parameters, as long as the other resonator
chose appropriate off-focus amount, the whole laser folded cavity was stable. Either of the resonator cavities can
work with two stable regions, instead of previously supposed one. Appropriate stable position can be selected
according to preset conditions. By adopting off-focus amount instead of factor g as the parameter, the stable region
boundary and maladjusted error are derived directly, which is simple, straightforward and convenience for
application.

Key words laser technique; stability; off-focus amount; V-folded cavity

—_
Ju

= 4 T L4 50 V T 07 2 L MO 4 05 )
e o RS IR 7E R R MOR o 3
RIAYTEB N ROCHEA B LBOOERBER -y m . v s g 4w 58 L7 1 R 38

7% B H7:2007-02-07; Y B &2k F H #9:2007-04-25

E€WH . b#EWE SRR EH B (05DZ2202) B B iR

EEE N ARFAI74—), B W A R4, TENF LI B EZEARANHR . E-mail: wdp@ sjtu. edu. cn

SUF B A SRS (1946—), B, W)IIAE B B LA, FENF LN BEERZ SR TEARNHR.
E-mail : dijhu@sjtu. edu. cn



1218 H 5]

i 2 AR R A A R DR B RO R, — A T
BERAREBRIBEAER, A —TMUEKARE/N
TR B R B R A B, W0 R Q A% B R
Wi, REANEXRESRFESRRY, B8R EOE
S BIRE S BOR B Y, AN H 2 I IR
AR RS T, T EL B JOGAS B9 TAE SRR L 18 A9 AR
FE MRS SR T O i BB A E . X TR E
i A2 Sk Z 8 R, R, T B I s B o i —
EEMF R IR . XX R A9 B E R4 A A it
W H R ABCD BN i e G S8 ik
HEAT 23 A B TSN, BF 5 T S A A
PREIBOB ARG, AT LR R g BT
Pris R 3R WA R 7 i (HAE R B Z B, W Wl
i 4 TR AR P, 76 R B B THR S5 R PR R
P2 F P BEAT FI I 8 45, LB B A SCAE R AR
HEmE ¢ BN HH#TREES T, EWE
EAnRERMNEEM AR IRE, /5. A0, P
B HBIRE . PR, — T RS2 LURIE
HEAEBHE MNP THEEIRFESENATHE
BEIMOLSRHEARER; AN B ENE —THES
BB O THREAFAERIRER, TESEE - IMRE
X IE UERF R F R — M RE XD, @it
B 75 2 JE PN DG T A2 A0 L B O A AR, TE TR RO B
A B 5 1 M S HUE . 2 BT AR X 9 0 7 4K AT
BT — & WA Q CO. a4t 4 3% X & ¥t
B T TSR T A AR AR X IR B AR R R Y
A

2 FREMEI

2.1 aHKEE
RKATEEREWHBOtHEW RS, BT
YRR E X HL B/, 75 B2 3k — 2B F 50 B O 1 4R 1
AR BT B Ky R4 B AR A 3 WO T IR A RE
L. LI EREEE SR
MBS, XMW T EASA T BRNEZT
PG IR . TERT 9T I B0 AR Ph g 2 i e A%
80 O YR AL BEOE S A G T AR B R A AR 9 L 15
MREEAM. REEH LG HtRRER. A
TR TEERKZ N EER XA B,
HRYE TS 1 IR M B A R AR T i N AR 9B — S R, 20
HERHAS . RAZHENENTHE -ITERENS
TLPFREREAT 0 AT » R B ORI AE B N Y B B AA
RGEBER/NICLE . IR IERRE & R R

# * 34 %
0<<gi g <1, (1)
A d+d d d
g =1—7% _7(1_1€>’

KPR ARFEM: Wl RE2, f ATSENE
B ,d; N REBERYIRIBE . o8 T 43 Rl B 0 7 8, 51 A
HEERS =d—R—f,G=1,2,\g" Z2HBE
FUTTEHEBHL o RAWBEFRE, §EKE—
FEHEFZERBRFECEERE REETXR
HWEFRAHRBE A TFTENSE, FRENEHEAR
B X I3 R N EHE I ESR
2.2 ETRAENEREREXER

BRTEAE S HSEL T IR o i ERE
WM. B 1 =GB RN R ESERER
A,

d,=f+R+o,

<
i* —I‘

[“01_’ (2 I
1

Bl ZBFBENEN (O REERE O RER
Fig.1 Schematic diagram (a) and equivalent cavity (b)

of three-mirror V-folded resonant cavity
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Fig. 2 Schematic diagram of stable region boundary
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Table 1 Calculated results from folded cavity design parameters

Off-focus amount

Stable-region boundary

Waist radius and position
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/m /mm /m /m /mm /mm /mm /mm /mm /mm
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