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Characteristics of External Optical Feedback in Distributed Feedback
Fiber Lasers Array

HAO Ge-yang"?, WU Guo-jun', LU Pei', WANG Hao'., LIU Bo'
(1 Xi'an Institute of Optics and Precision Mechanics s Chinese Academy of Sciences, Xi'an 710119, China)
(2 University of Chinese Academy of Sciences, Beijing, 10049, China)

Abstract: The simulation results between different facet reflectivity of external cavity and output power of
distributed feedback fiber laser are presented, based on compound cavity laser model and facet reflectivity
of external cavity measured by optical spectrum analyzers. And a two elements experiment system is
constructed to prove this relationship. It is found that the output power of distributed feedback fiber laser
will be increased and the flatness of distributed feedback fiber lasers array will be worsed due to the
external optical feedback. And the larger facet reflectivity of external cavity is, the lower flatness of
distributed feedback fiber lasers array will be. The influence of external optical feedback to the flatness of
distributed feedback fiber lasers array should be considered, and distributed feedback fiber laser which
have lower facet reflectivity should be used for constitutes the distributed feedback fiber lasers array.
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fiber lasers array; Facet reflectivity of external cavity
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Fig.1 Compound cavity laser model with external optical feedback
T FAES I SO /N LA B FCRF O 2% 00 5 R A B 51 A R R B e P (BB 25 R AR g BK

Q
10)]
[=
<
]
1°Y

: |

K ow =2 (1—12) (D

&

guw=4rexp (—kL.) (2)
TEFI RSN T A 7w Ko sk << 1 AN ARG 3 B A (901189 25 00 728 AL A% 00 AT L3R h

gc:gm—’%ms (2yTe) (3)

.y FoR DEBOCEFFOGAS BB IR - oo FR SN TS 19 J5 A2 1] 4.
WU 55 52 15 2% 1F T 0 R OB T O B o B LA N
n:z.rh:ﬂz.meig“ €Y
2 R B W A5 5 06 19 32 SN | 32 R S R A R S L DEB S £ BOG A R BE ZORL T AU K

0414001- 2



A+ 55 o0 A RUBOGET WO & 9 81 b M R S 5 R PERT 5

ny AT
dn, :PpFPO';,,pﬂl 7P,<FS(O¥.S772 —0us) _ Nz

dt hov, by ho, b’ T
Krf o, ML DRGSO S F RS T b N E T 0 M A BCER o H R REHRL T F i
O T DG () W AR T T AR o R o 20 001 A A 5 D' %) WA WA 8 TR R 6 S 4R T 1) T AR, P, Sl BRI OB T R 2
DFB JE2F Ot a8 Ak T B E AR S B A5 5 o5 AR /N, 5K (D v 88 300 n] DL Z20 W AR 40 #2825 1 dim, /de =0, [

(5

1
Pp.tl\: n Pp,tr (6)
N3 h N
ho, nbs
P) tr = 5 : 7
b F I)O'u.pf2 ( )

Ko JOCHERE & R B0 S BT B AR oo o BB R AF T R BESOR TRUR L. P e B EDELE W fE
ERORL T 50 P b T R X 7 YRR BRI D L A O L AR B 2 i E . 5 DFBOLLT O SR S R
xK.

YU 35 ' e 1) i 1 R mT LA R R

P> _ F})vsamp (Pp 7Pp.th) (8)
M3,
P —
™ N2,h
Fr X (6) . (DA AR 15
PS _ Fp'vsaa.p (Pp o Ny, h PPA”) (9)
My, h e N2
v, <_70*U>
¢ N

1 LL B Al LA . 25 DFB G ZF 306 as 09 45 H 86 %€ IR - B (8 2R 3 20 R A0 i 2 R 5 AR gk 1 4K
WA O AN RUBOETE A DEB ST HO't £ 1Y 38 4R 1K 18 2 2428 19 1 496 45 o 208 e AR GORE 1 K0 4 L O
T 2 S5 B0 (B U D R RNROL A% 00 R 0 R O A AR A A S TR S R /N DR SE T O A 04 e 1 2 R
AT
L2 SMEEsmERS R ro I E

H1 2 (DRI (3) AT LU A1 o 1 S5 238 e DRGE T DEB G LR O A% B (5 3 15 g (9 MR, 35 107 23 X%
PO A i 2 R 7 AN R0 R R A R L DR UG T ST T A I S T S R e AT R B

R 71 S TG S 38 R B8 3 S e AT LRI N

~ Transmit power
Emitted power

SEEG SR B H2 M i DFB G 2F 0O 8% 35 59 6 1% 19 7 B ok B a8 DFB S 2F 0O % 19 40 s s 11 S 33T %, DFB
JGEF O A 0 I 1) i I R TE AR 1 OEYE IR (NKT 2 H] SuperK Compact, i 4 5 [ 400~2 400 nm) A7 ,
B B i 5% 3% 20 M AL (YOKOGAWA 23 AQ6375, % K 8 il 1 200 nm~2 400 nm, J% K 2 3 K
0. 05 nm) Ml 3% e £F 43k R A FC/APC 43k ik i 2 fios.

Male to female interface(FC/APC)

/ DFB fiber laser
Light

<] O~ > OSA

(10)

Vext —

source

W2 shismm KA FENR AR R

Fig. 2 An experiment system of Facet reflectivity of external cavity
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Fig. 6 Influences of output power in DFB fiber laser with different facet reflectivity
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