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Theoretical analysis of supermode noise in mode-locked fiber laser with

composite cavity
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Abstract; In order to study the supermode noise suppression in a mode-locked fiber laser with composite cavity, an

effective structure model of the composite cavity was built based on the transfer function. The characteristic of an active mode-

locked ring fiber laser with composite cavity was investigated theoretically. The dependence of the effective basic frequency of the

composite cavity on the length of two sub-cavities was demonstrated in detail. Setting the RF modulation frequency at |GHz, the

relation between the supermode noise and parameters of the composite cavity were listed in a table. It was shown that the number

of supermodes was redaced; however, the reduction of overall supermode noise was not remarkable in comparison with the

standard single-cavity configuration. The result is helpful for experimental study of supermode noise of active mode-locked ring

fiber laser with composite cavity.
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Fig. 1 Schematic view of the composile cavity
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Fig.2 Equivalent figure of the composite cavity
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Fig.3 The transmission curve of the composite cavity
AR, fBRE A TR B KR ST R R e
ik B & R ESH R T

Av, =Av; = (R +1)Av, =RAy, (9)
(2)F =R+ 5 +S(R,S,K HEMH, FK TS

). B R=10,5=2,K=1,155[a& 3b FrR
BTk, N E SR Av, =2Ar,, RE R =10,
S=4,K=3,00 3c i/x, M3 Av, =4Av,. EHKE
B R T
Av, =SAv, = [ (R+1)S+K]Av, = (RS +K) Ap, (10)
(3) F R TCEH, BUASAEAE T R 2 A1 (2) 58, B
Av, =, R Av, HIR,XFELARAF(2) ATRIS =
()T (L) e BB e B RS S S
KA BRI, MLPr I IEa . 75 5 R 5 & Mt
EMERR SRR, WE 4 7T LUE W, B &K 156

1.000 o S— F=2000

0.999) - R
o 0998 NFE500 |
§ 0.996 P30 F=(§\E)‘0
2 0.995 . \
g 0.994 7 F=10 \
£ 0.993f

0.992

0.991 i

090 2> 0 2 1%

mormalized frequency #7A Vinode

Fig. 4 The transmission curve of the composite cavity ( near the maximum

transmittance )
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Table 1 Parameter of the composite cavity
S F L p./m AL/m AV, oq.”MHz Av/MHz Av./MHz M JSonote” GHz
10 9.6 48 5 4.310 41.379 413.79 232 1
20 9.55 47.75 5 4. 333I 41.379 827.58 231 1
25 9.54 47.70 5 4.337 41. 379 1034. 4 231 1
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