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Abstract In corner-pumped configuration. dichroic mirror of high transparency for pump light and high reflection
for laser light can be avoided, and with laser crystal of low doping concentration the pump absorption efficiency is
still acceptable, so this pump configuration is suitable for demanding pumping requirements of radiation-balanced
laser (RBL). The formula for the laser crystal width is optimized in corner-pumped configuration to avoid the
leakage of the pump light from the crystal pumping corner. When the pumping wavelength is 992. 8 nm and the laser
crystal of RBL is Yb: KGW with 5% doping concentration, ray trace method is applied to simulate corner-pumped
configurations both with and without diffusion technique numerically. According to efficiency and uniformity of
pumping light absorption, in the design of both configurations the best pump incident angle is 45° and the best pump
total reflection number is 1, but the corner-pumped configuration with diffusion technique is about 20% more
efficient than the that without it.
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Fig. 1 Planform of pump propagation in the laser crystal

of the corner-pumped configuration
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Fig. 2 (a) Some pump light leaks from the last total
reflection of the edge; (b) when pumping light is
reflected on the end, some pump light leaks from

both sides of the chamfers
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Table 1 Numerical simulation of corner-pumped laser

configurations with and without diffusion technique

Type «/C() N, 5/% W/mmL/mm U

30 1 47.7 2.88 7 0

30 2 48.7 2.88 12 0
No diffusion 45 1 54 2.82 4.24  0.12
45 2 57.2 2.82 7.06 0.02

60 1 81.2 5 4.6 0

60 2 83 5 7.5 0

30 1 81.5 2.88 7 0

30 2 93.9 2.88 12 0
Diffusion 45 1 77.1 2.82 4.24  0.24
45 2 91.3 2.82 7.06 0.11

60 1 96. 3 5 4.6 0

60 2 99. 6 ) 7.5 0
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when o = 60°
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Fig. 4 Two-dimensional distribution of two corner-

pumped configurations when « = 45°, N, = 1.
Deeper color represents more pump absorption.
(a) no diffusion; (b) diffusion
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