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Abstract A kind of Yb” ~doped photonic crystal fiber with small core fabricated using the powder sinter direction
drawn rod technology is reported. Using the Yb* —doped photonic crystal fiber as the laser gain medium, a fiber laser
with the central wavelength of 1045 nm is obtained with the excitation of 976 nm by using the laser diode. In addition,
the influence of the fiber length on the laser properties of fiber laser is experimentally investigated. The maximum
output power is limited to 0.42 W by available small fiber core. The slope efficiency is 33%. The results show that
the Yb’ —doped photonic crystal fiber fabricated in the powder sinter direction drawn rod technology can be used
as the potential optical material for the high power fiber laser.
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Fig.1 Yb"-doped silica rod
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Fig.2 Cross—section of the Yb"~doped PCF
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Table 1 Parameters of fiber structure and various components used in the experiment

Component Parameter Value
Diameter 30 mm
PCF preform Air holes diameter I mm
Core diamerer I mm
Absorption 7.3 dB/m at 976 nm
Length 1.25m
Fiber diameter 341 pm
Yb'~doped PCF Air diameter 10.7 pm
Pitch 12.04 pm
Core/cladding diameter (10.7/190) pm
Core refractive index 1.463 at 589 nm
Numerical aperture 0.38 at 793 nm
HT HT >85% at 520~980 nm; 45° angle of incidence
Dichroic mirror HR HR >90% at 1020 ~1550 nm;
Lensl, lens2 10 mm and 6 mm of focal length; 6 mm of diameter
Laser diode Power 22 W at 976 nm
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Fig.3 Absorption spectrum of the Yb**~doped PCF Fig.4 Fluorescence spectrum of the Yb**~doped PCF
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Fig.5 Schematic of photonic crystal fiber laser experiment
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