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Float zone growth of high-quality Yb-doped oxide single crystals and their
application to ultra-short pulse lasers
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For the application to ultrashort pulse laser, Yb-doped oxide single
crystals were grown by the floating zone melting method and their optical properties were
investigated. For a K2NiF4 type crystal Yb:CaYAlIO4, a congruent melting composition that is slightly

different from the stoichiometric composition was revealed, and high quality crystals without
macroscopic defects using the congruent composition. Continuous wave laser oscillation using this
crystal was successfully performed. It was found that the melilite type Yb:CaGdAl1307, which has
better emission characteristics than the K2NiF4 type, melts incongruently. In order to solve this
problem, a double-pass traveling solvent floating zone melting method was newly developed and
crystals having the target composition were successfully grown from the initial grown part.
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