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Lodking range of coherently canbined fiber lasers w ith tunable fiber gratings

ZHOU X i, DOU Ru-+hai CHEN Juan—guo
(Deparment of Optoelectonics Sichuan Un wersity Chengdu 610064 China)

Abstract The bck ng range n coherently comb ned fiber hserswas stud ed bym eans of the reflecton d strbution finction
of the tunable fber gratings A fier comparing the threshokl itwas seen that the oscilbhtbn wavelkngth of the coherent rad aton
occurred near the average of the wo Bragg wavelengths The result shovs that the constituent hsers can be cherently canbmned
when the Bragg wavelengt difference between the two fber gratings is snall enough

Key words hser technique threshold coherently canbmned fiber B ragg grating

| ©

[ 5] [6]
, ( fiber Bragg
grating FBG) , ,
Aot A2 s
, s M= ( N+ N2) /2
R, Ao
SH RAKAW A ,
1 Api
AAN= | }\Bl_}\B2|<O Srm o s (Rl R2)7
FBG M ,
, H IRAKAW A N ’
Q S5mm ( a a= 0 5) ,
(60578013) M ( R)
(1982), \ , Ao
)\'B] )\BZ ? )\0
* Email optics_hk® 163 can ™ h
: 2007-02 05 : 2007-03 06



114 2008 4
. , , FBG AN ,
Ry ; M
1 b 1
Ani 1/q, A2 (1-a) ,
11 DY
1 Ro FBG AN
, , FBG,  FBG,
3 FBG, FBG,
1.0
0.8¢
Fig 1 Systam shematic °:=0'6‘
0.4
(FBG,  FBG,), R M, e
(1 2, a=0Q5 Q00T 02 0307 05 06 07
M C |AAl/nm
, D Fig 3 Change ofR, wih theBraggwavelngth difference | AX |
1 FBG, T ( L) B kil = kLo= 3
T, Msi = 1530m, c= 3% 10m/s"'=Q 6 n,=4 2x10"
A , R s | A , Ro ;
( | Al .Ry R R,
), Vemier 12
R [9] }\0
[1-2] © [7]
’ \ , 1 2
FBG, FBG, s T, T, .
171, R(A) = kzsinz(ng)/ Rei = aPR /P (L) (2)
[q cos' (qly) + 8sin” (gl,)] (1) Rux= (1= 0)PR P2 (L>) (3)
, 8= 2M/N= 2/ N, k=T, D /N, ¢ = & = K, P, .
r , My
Ly Po= [ JaP (L) + J(1-a)Po(L)]” (4)
, FBG,  FBG, 7 ,
| AAl = N
| Mo = Ao ( 2), FBG: M ,
N Er R
P,
Pu = hVAXT,[NoLO.T .= In(rrs)] /
[TGOw(1=Qu)(Tu+ &)/ (5)
™ A On= (nn) exp/ (YOLI'.= T ,0,)N.] (5a)
Fig 2 The reflection ditribution of FBG Y=T,0,,(Ti+ T) /(T [0.T +
( 0), Ao Ou( Tt Ta)]) (5b)
2 > T = @1—%2/(T31+T32) (50)
. FBG, FBG, Xo . h Y A



32 2 115
’ T32p T317 T21 | 3) |2>9 °
13 1) 12> [1) . No . L kL, , FBG
Er ) o‘ds(oap) ( ) s kLg: 3
L 0.(04,) ( ) r. T, . AMa~Q 5m,  SHRAKAWA
[1
,» I = ,ﬁé 3
n= JRz 5 1 2
2 2 2
L1:L2:6ID,P1(L1):P2(L2), ’
2 -3
[9] , a=0 3No=10m -, h=
_ 34 - 11 2 - 25
6 63x10 " J sA=152%x10 m’, 0,=5x%x10
2 -25 2 - 25 2
m,0,=43x%x10 "m, 0,=74x10"m’, [',=
_7
Q08T.=06R=0 04 A= 980mn, To=10 s Ty= ’
_2 _ 2 ’ s
L 1x10 "s Ty=11x10 "5 3
2
4 Ao FBG
2
| A 1
6.5 ’
2
;56'0 [ 1] SHIRAKAWA A SATTOU T, SEKIGUCHIT, et al Coherent add ition
of fiber lasers by use of a fiber coupler [ J]. Optics Express 2002 10
(21): 11671172
5-60 0T 02 03 03 03 06 [ 2] SABOURDY D, KERMENE V, AGNES D B, et al Efficient coherent
|A;L|,J'nm canbining of w iely wnable fber lasers [ J]. Optics E xpress 2003, 11
. . . . (2): 87-97
Fig 4 Change of threhold P | with the Braggwavelength differe AN .
" [3] SMPSON T B, GARVR EL DES A, PETERSON P. Extracton charac
B y , 2 teristics of a dual fiber can pound cavity [ J]. Optics E xpress
A BG fa dual fb d [J]. OpticsE 2002, 10
- , | A}\l <Q 49m (20): 1060-1073.
[4] CHEN SP,LIY G, LU K C. Branch am fikered coherent canbining
X 1 FBG, of tunable fber hsers [ J]. Optics Express 2003 13 ( 20): 7878-
Ao ) 2 7883
[ 5] XIMAO R HOU J JANG Z F. Coherent combining of fber hsers [ J].
2
Laser Technobgy, 2005 29(5): 516518( in Chese).
Q 49mm | aA> 0 49m 1 2 [6] TARIW IK GHM V, AGRAWAL G P. Laser nsabiltiers amodem
) perspective [ J]. Progress in Quantum Electronics 1998 22( 4): 43-
122
[ 7] AGRAWALG P. F ber optic communication systan [M]. 3rd ed Bert
jing TsinghuaU niversity Press 2002 293-294( in Chinese).
[8] ZHANG L P, DUAN Z C, CHEN ]G Analytical solutions © rate e
quations of fber hsers contaming three energy-level ons [ J]. Opt
Canmun, 2006 267 149-153.
[9] XTI GQ,WU ZM, CHEN JG A theoretical sudy of a fber grating

kL,

Fig 5 Dependence of the beking range AN, on the parmeter i,

extemakb cav ity sen iconducor hser [ J]. Chinese Joumal of Lasers

200Q A27(6): 488-492( i Chinese).



