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Perfoormance analysis of multivavelength Yb-doped double-clad fiber lasers
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Abstract The perfom ance of mu ltwv avelength Y b-doped double-chd fiber hses( DCFL) & analyzed based on a Fabiy
Pewt (F-P) flier and thewavelength dependence of reflectity of dichroi mirror in the filier has been taken mto account It is
found that the reflectivity of DCF facets and dichwic m imor can cbviusly nflience the perfomanceg and there & an optinal
value of the reflectiviy of DCF facets U sing thi optimalvalig satisfying output pow er and extinction- ato can be acheved And
hich pump pover will mprove the ouput paver tincton-ratn By controlling the length of F-P filier the mu ltivave kngth
number can be ad psted @
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Fig 1 Schematic illustration ofmultivavelkngth double chd fiber laser
* Email wepan80@ sohu com DCFIL.

B

1 2004-0F 20 : 2004- 08 20 F-P



498 2005 10
Ry, Ry R; Re(V) =
R; 1 (1-Rx)(1-R3) (3)
( ) , , (1- JR:R:)* + 4 [R:Rssin’ (27nd /)
R3 ) . n F-P N d
Ry
Riy(V) = 1
(V=T 4( V- %)Z/AVZ( ) (1) DCFL F-P , DCFL
Ry (V) = Roexp[— 2n2(V- Vy) /AV' ] ( )(2) :
. Ro . V=c/\ . . A AN, = XN /2 (4)
% . AV= cAM/ N 1 2 DCFL
DCFL
F-P , , 189,
171,
[Py (z)+ Py (2)] Oully | [P (z) + PL(z)] 0T,
Na(z) hVA hVA (s)
N [P (a) + Py(2)] (On+ Og)Ty 1 [Pi(z) + Pi(a)](Out Ou)L,
hVA T hVA
.
P, (z) + +
ipT == Uy[OuN = (Op+ O )N2(2) P, (2) = 0P, (2) (6)
i
dP; (z + +
i% = D[ (O OuNs(z) = ON JPI(z) - all (z) (7)
“« h 0,=14x10 "m”> ,=00012,=0 82A4=5x
Ve A 10 "an’,N=4%x10"an ’, a,=3x10  an” ', a,= 5 x
N . T 10 °an ', T= Ims L= 50m R,= Q 98 A\= 30mm
] OP‘» 03% 05117 OBP © 2
, I, Iy , 0 a, 1.0
0.9 --- Lorentizan;
0.3 ——GQGaussian
1 DCFL
P.(0) = RiP. (0) (8)
P.(L) = RaP. (L) (9)
, 0'1075 1080 1085 1090 1095 1100 1105
wavelength/nm
' Fig 2 Reflection spectum ofF-P filter with different shape ofR 4
, (8) , F-P R o ,
(9 DCF R; i
Pi(z),  PI(2) Kot o 100m ’
DCFL : Ra  25m 4
Pu(MN) = (1=Ru)P. (L) (10) . (10) ;
2 3 R, DCFL
, DCFL ; 4 .
F-P Yb 61m, R;
"1 A= 1090mm, A, = 920m, 0,,= R; R

2

6x10 " an’, 0,=25%x10 "’

= 21 2
,0,=2%x10" an’,



29 5

499
157 ] , Ry Q2 Qs ,
; ~—QGaussian’
> | ---Lorerntzian! , R,
510 | Q9 , ,
S o
g | | , R,
Es |
3 |
5] |
| 20—
! L ) 1 18t - R=02
1075 1080 1085 1090 1095 1100 1105 16+ —R=0.5
wavelength/nm RV - R=09
Fig 3 Output pover of multivwavelength D CFL, with different shape of R 5 ; :g; .
2
a
) ? R 3 E] 8:
& 6
’ Rs g 4 -
2l
. DCFL 2o
10751080 1085 1090 1095 1100 1105
, , , wavelength/nm
R, R, Fig 6 Output pover of multiwavelength DCFL w ith differentR ,
; 4 7 R,
B s , R2 ,
R, ) 1
IO‘l ;
15 - % 9‘} ’ N
—QGaussian 5 8 .
----constant E !
a7 A
= 5 | - R=0.2" \
= 10 2 6 _ .
3 50 —R=04
2 ©s ——R=0.6
a ) 0
- 4 . .
25 0.00.10.20.30.4 0.50.6 0.7 0.80.9
3 2
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