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Abstract: As ameans of phase conjugation, SBS(stimulated Brillouin scattering) can increase the
power of solid lasers with high beam quality. The paper focus on the theories of fibre phase conjugation
and development of the region. The key nology such as the control on depolarization of fiber and
design of single-frequency laser is also stud@
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(o= 0),
d(Is= I1)/dz = 0 (2)
SBS
1s(0) = Is(L)exp(gBPoL e/ A ci— o) (3)
,Po= I1(0) A eff, A eff , L et :
Ler= [1- exp(- ol )]/ a (4)
(4) ) :
go B L/ A = 21 (5)
exp(— t/Thp) , :
gu( V)= ((AW/2)%/[(V= Va)’+ (M W/2)%]] gn( Va) (6)
LAV , AVe= (T )~ ", v W
gu(Ve) = 2nlp 1/ (X PovaAVp) (7)
, P12 , Po . A LU A
, SBS , (FWHM) AW
: : gn= AW/ (AV+ AVL) * gp( W)  (8)
AW 100MH z, . AL > AV, AVR/ AV}, .
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Fig.4 Transverse beam profile a—input beam b—behind

4 3 CCD A.B C phase distortions ¢—SBS double pass
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Table 1 Summary of SBS parameters for different fibre core diam eters( coherence length 50 cm)
core diameter pow er threshold reflectivity fidelity maximum pow er maximum
(Hm) (kW) (%) (%) (kW) s
400 29 40 62%3 1300 130
200 17 54 93+2 310 64
100 6.4 51 91£2 80 32
50 2.0 53 70 20 16
1 2
, SBS , 10
91% , 2%,
3\2 60 ) ’
2 40} . o 51%
= e = 6.4kW SBS ,
g 20 ..'_':/ damage threshold
Z 1GW/cm’ , SBS
= 0 10 20 30
~ 100 g 5~ re s ’
£ 75 91%
£ 50 NA, d
Z': zg 100pm-fiber , M 2
0 10 20 30 2 . R
puinp power at 1064nm (kW) M fper = (NA d/z)/ ( )‘/H) (9)
Fig. 5 SBS reflectivity and fidelity of :
a 100Em fiber phase conjuga Pux= 1GWem™ 2, Y d/2) 2 (10)
tor at 1064nm w avelength
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1. 5GW/ cm Table 2 SBS parameters of 100tm fibre phase conjugators
2 at wavelengths from the IR to the UV
2 s s wavelength reflectiviy  power threshold fidelity
(nm) (%) (kW) (%)
2
1064 51 6.4 91
3 , 50%
532 51 3.3 > 70
355 62 3.0 > 70
3
AVi~ 100MHz, AVi~ 100M Hz,
AVa~ 100MHz, | ,
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