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Experimental Study on Broadband SRS in Fused Silica Fibers Excited
by Single-frequency Laser
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Abstract The frequency doubled output of a single-frequency Nd: YVO, laser centered at 1y = 532 nm was used as input pump to
excite single-mode fused silica fibers with length of 250 m and 920 m respectively. The study on broadband SRS Stokes spectrum
within range of visible spectrum in fused silica fibers was made. The first order to the fourth order SRS Stokes spectra were
obtained and frequency shift peak was at 450 em™' 1064 cm™! 1610 em™' and 2168 em™'  respectively.
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Fig.1 Schematic diagram of the experiment on the SRS
spectrum in fused silica fibers
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Fig.2 The first order a and second order b
SRS Stokes spectrum of 250 m fiber
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Fig.4 The first order a and second order b
SRS Stokes spectrum of 920 m fiber

SRS
SRS Stokes
SRS Stokes

SRS
SRS Stokes
2b 4 b
2 Stokes

1060 cm ™!
1180 em~!

1124 em™! 2 a 4 a 2 b

4b
SRS

611

SRS

2 Stokes
SRS
5a b 920 m
3 4 SRS Stokes
3 4 SRS Stokes
3 Stokes 1610 ¢cm ™!
4 Stokes 2168 cm ™!
250 m 3 Stokes
4 Stokes
1610
Z 40
é 3.2 L =920m
g 2. 4
5 1.8
[}
% 0.8 ) )
1400 1500 1600 1700 1800 1900
Raman frequency shift/em™
2168
z2.0 L =520m
£
2
?:-' a 14}
'!
& 0.8
19.20 20440 2160 2280 2400
Raman [requency shift/em™
5 920 m 3 a 4 b
SRS Stokes
Fig.5 The third order a and fourth order b
SRS Stokes spectrum of 920 m fiber
920 m
1 2 Stokes
2
3  Stokes
Stokes
Stokes
SRS Stokes
Stokes
4 Stokes 250 m



612
Stokes
SRS
SRS Stokes
Stokes
Stokes
250 m
3 4 SRS Stokes
532 nm
SRS Stokes

1 R. H. Stolen E. P. Ippen A. R. Tynes. Raman oscillation
in glass optical waveguide J . Appl. Phys. Lett. 1972 20

2 62~64

2

10

29
L. Mattiuzzo D. Pozza. Generation of high
intensity CW stimulated Raman scatting in a single-mode fiber
J . J. Appl. Phys. 1988 63 8 2882~ 2883
A. Bertoni G. C. Reali. 1.24-pm cascaded Raman laser for
1.31-pm Raman fiber amplifiers J . Appl. Phys. B 1998
671 5~10
N. S. Kim M. Prabhu C. Li. 1239/1484 nm cascaded
phosphosilicate Raman fiber laser with CW output power of 1.
36W at 1484 nm pumped by CW Yb-doped double-clad fiber
laser at 1064 nm and spectral continuum generation J . Opt.
Comm. 2000 176 1/3 219~222
V. I. Karpov E. M. Dianov V. M. Paramonov et al. .
Laser-diode-pumped phosphosilicate-fiber Raman laser with an
output power of 1 W at 1.48 ym J . Opt. Lett. 1999 24
13 887~ 889
Matteo Rini
Numerical modeling and optimization of cascaded CW Raman

IEEE J. Quanium Eleciron. 2000 36

F. Irrera

llaria Cristiani ~ Vittorio Deglorgio et al. .
fiber lasers J .
10 1117~ 1122
S. V. Chemikov J. R. Taylor. Cascaded
CW fibre Raman laser source 1.6 ~ 1.9 yum J . Electron.
Leit. 1996 32 16 1486 ~ 1487

Mira Naftaly ~Caroline Batchelor Animesh Jha. Pr’*-doped
Journal of

P. Persephonis

fluoride glass for a 589 nm fiber laser J .
Luminescence 2000 91 3~4 133 ~138

Pierre Laperle Real Vallee Alain Chandonnet. Stability
aspects in the operation of a 2500-ppm thulium-doped ZBLAN
fiber laser at 481 nm J . Opt. Comm. 2000 175 1~3
221 ~ 226

Katherine X. Liu Elsa Garmire. Understanding the formation
of the SRS Stokes spectrum in fused silica fiber J . IEEE J.
Quantum Electron. 1991 27 4 1022 ~ 1030



