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Abstract : The power-delivery characteristic of all-silicafibers delivering high-peak power pulse Nd: YA G laser
is studied theoretically and experimentally. The fibers are applied to laser initiation. The experimental laser
source is Q switched laser with single pul se above 1MW ;the power-delivery fibers are step-index multimode fi-
bers of two types,which are of 4004 m and 600K m core diameter ,and 4404 m and 6604 m cladding diameter re-
spectively. The study shows that the power-delivery efficiency of the fiber can be afected by the factors such as
its core diameter ,NA (Numerical Aperture) and length. In case laser power is beyond the threshold, the nonlin-
ear effects such as SRSand BSwill be serious ,causng laser power loss. The zero-probability damage threshold
is measured to be 58. 6 J/ cm? according to 11 254-1. 2 of the 1SO/ DIS standard. Energy distribution of laser
spotsfrom fibersis uniform. Part of the laser energy can still be delivered by the fibers with damage accumula
tion effect ,even if the fiber end face is partly damaged.
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Tab.1 Experimental fiber parameters
Fiber No. 1 2 3 4 5 6
Length/ m 2 2 2 2 5 0.9
Core diameter/u m 400 400 400 400 400 600
Surface characteristics  cleaved cleaved polished polished polished polished
2 1
600K m 4000 m
, 15% 20%, 5m 2m
3% 10%

2

Fig.2 The microscope photo of polished surfaces of fiber

end face
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Fig.5 The dependence of output energy with shot
number beyond damage threshold of injection laser
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Fig.6 The dependence of output energy with shot
number below damage threshold of injection laser
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