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High-density pumped thin disk lasers achieved with ultra-low thermal resistance

Kitajima, Shotaro
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This research focused on the fabrication process of a thin-disk laser medium
capable of achieving high output power, and aimed at further pumping density improvement and power
scaling by achieving an extremely low thermal resistance surpassing the previous one.
By developing a bonding equipment, constructing a thermal resistance measurement system and
optimising the bonding conditions, we obtained an overall thermal resistance of 0.163 Kcm2/W and a
bonding layer thermal resistance of 0.009 Kcm2/W in experiments using a mock-up gain medium. In
actual high-power laser oscillation experiments using the actual gain medium, a maximum average
output power of 138 W, a slope efficiency of 62% and an effective thermal resistance of 0.198 K/cm2W
were obtained in continuous-wave oscillation experiments. These values are of the same or higher
quality than discs manufactured by overseas companies, and higher output power is expected in the

future.
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