31 3 Vol 31, Na 3

2007 6 LASER TECHNOLOGY June 2007

1001- 3806( 2007) 03- 0298 03

X E %, x|EH
( . 430074)

’ 9 ’ il

TN253 A
Num erical analysis of Ram an effects in high power fiber lasers

LIU Guo-hua, LIU Dem ing
(Departm ent of Op belectronics Huazhong Universily of Science and Technobgy Wuhan 430074 Ch na)

Abstract Based on the num erical smu laton m ethod brsolving the steady state rate equatbns thatdescrbe the pump hser
and Stokes waves the dependence of Ranan effects on the paraneter of high pover YB* -doped doublechd fber hser was
investigated The distrbuton of laser power and Stokes power abng the fber and the rehtion between the threshold pump pow er
for the generation of the stmu lated R an an scattering( SRS) and the param eter of fber laserw ere obtained Num erical results show
that the threshold pum p pover for the genemton of SRS can be mpwoved and the Ran an effects can be effectively suppressed by
using largem ode area fber shortening the cavity lengih, reducing the en ission cross secton of Yb™* at the Stokesw avelength and
adopting a longer hs g wavelength
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Table I Threshold punp pover hser output power and Stok es output pover under the cases of different laser param eters
Ry (Ag) =
L /m D, /Mm 0 (Ag) m? a(Ag) /m~ " A, /om Ay /nm P Py o™V Pgy gy 'mW
R (A - (A < !
1 60 20 0. 035 1. 8x10°% Q05 915 1065 415 6 272. 28 0. 51
2 0 20 0. 001 L. 8x10°% 005 915 1065 676 0 444. 27 0. 60
3 60 30 0. 035 L 8x10"% Q05 915 1065 814 0 532 66 0.53
4 40 20 0. 035 L. 8x10° % Q05 915 1065 543 0 352. 69 0. 55
5 60 20 0. 035 L0x10" > 005 915 1065 102 4 65. 43 0. 50
6 60 20 0. 035 L 8x10°% 001 915 1065 233 7 152. 16 0. 51
7 20 20 0. 035 L. 8x10° % Q05 975 1065 740 4 604. 68 0. 58
8 60 20 0. 035 L0x10" 2 005 915 1090 254 0 162. 74 0. 53
9 40 30 0. 001 L 8x10"% Q05 915 1065 1840 0 1196. 95 0. 52
3+ 9]
Yb , 415 6W, 80 ; 975mm
_25 2 _26 2
0.(X) 10x10"m L 8x10 “m’, : :
102 4W 415 6W, ,
3 1065nm 1090m , 1840w
102 4W 254 OW, ,
L5 . a(A) Qo1 , L (1)
0.05 |, 233 TW (4% 321M)
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Table 3 The A ccep tance angles and bandw i ths
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