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Development of high quality large laser crystals for a CPA laser system
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Uniform doped concentration along growth direction of Nd3+:YAG crystal with 110mm length

was successfully grown by the Czochralski furnace with a double crucible. The fluctuation of doped

concentration was less than 4 %, nearly 1/4 of the Nd3+:YAG crystal grown by a conventional method.

We also demonstrated direct bonding without the use of adhesive materials on Ti:sapphire laser crystals

with a bonding surface dimension of 12mm x 6mm. The bonding surfaces were treated with chemical

processes to clean up and to create a hydrophilic layer for hydrogen bonding in an atmospheric furnace.

Successive heat treatment in a vacuum furnace transformed the hydrogen bonding into the direct

bonding. From the observation by a transmission electron microscope (Hitachi: HF-2000), atomic

level bonding was succeeded in the bonding surface. The performance of the bonded crystal was also

tested by laser oscillation with a second harmonics of Q-switched Nd3+:YAG at a 20Hz repetition rate.

In comparison with a normal laser crystal, there were no difference in output power or spatial profile in

an input condition of 30mJ. The optical damaged threshold on the bonding surface was estimated over

660MW/cm2.
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