v I I v EHoBar Ny poRU— L —H—
~ R L —F RS L T Xy L—

Compact power ceramic laser for scientific and industrial applications
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Quadra-P is an advanced laser system for obtaining
high pulse energy with fs-ps pulse duration at high
repetition rate. Using a conventional laser amplifier,
the poor efficiency and insufficient heat removal result
in the increased system size. We have originally
designed a new laser amplifier, which can artificially
control the characteristics of a laser material made of
composite Yh: YAG ceramics, to drastically improve
the energy extraction efficiency and heat removal in
low temperature condition.
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We have demonstrated an efficient operation
approaching the theoretical limit by using a
cryogenically cooled Yh:YAG laser oscillator. The
optical slope efficiency was 90%  (Fig. 1). The
improved thermal conductivity of Yb:YAG at low
temperature also enables the stable operation with
reducing the temperature rise by a factor of 10.

An original amplifier concept “cryogenic TRAM” of
YAG/Yb:YAG composite ceramic (Fig. 2) was
developed for the high energy-fluence operation
with efficient heat removal realizing a pulse energy
of 150 mJ at 100-Hz repetition rate ? (Fig. 3).
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— Fig. 1: Output power of Yb:YAG laser oscillator (a) and measured thermal

conductivity of Yh:YAG as a function of temperature (b).

the reduction of thermal conduction. | | -efficient hydrodynamic cooling. Fig. 2: Total-refection active-mirror (TRAM).

Fig. 2 Fig. 3: Laser system with cryogenic TRAMs and output pulse energy at 100 Hz.
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