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Abstract In order to replace multi-stage fiber pre-amplification structure in a master oscillator power amplification
structure, a grazing incidence slab laser amplifier with small signal and high gain is simulated and studied
experimentally. The thermal conversion coefficient of the slab crystal is measured by an axicon structure caused by
the linear temperature gradient in the slab. The results show that the thermal conversion coefficient are 0.37 and
0.28 for 0.1 mW and 1 W seed laser extraction, respectively. When the pump light power is 55 W, the maximum
temperature rise difference of the slab between two cases is 16 K. Under small signal extraction, the temperature
rise in the slab crystal becomes the main constraint on the gain increasing. The laser output power of 1.8 W is
obtained when the power of seed laser is 0.1 mW and the pump light power is 50 W. The gain is as high as 43 dB,
the horizontal beam quality factor M% is 1.30 and the vertical beam quality factor M’ is 1.28.
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Fig. 3 Probe beam splitting caused by axicon.
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Fig. 4 Grazing incidence optical path
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Table 1 Physical, thermal and optical parameters of slab

Symbol Description Value
P /W Input power Up to 55
5 Fractional thermal loading 0.37 (measured)
H /mm Height of the slab 0.8
2, /mm Absorption depth of pump 0.41
a, /ecm! Effective absorption coefficient of pump 24
[ /mm Length of pump area 16
0/ Internal incidence angle 5
dn/dT /K! Temperature coefficient of the refractive index 2.9X10°°
E/(Wem '+ K™) Thermal conductivity 5.23
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n Refractive index of Nd: YVO, slab at 1064 nm 2.1652
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