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Holographic memory is a promising daté—storage, characterized by fast transfer rates and high recording
densities. In particular, magnetic holograms provide rewritability and long-term stability, but a meter-scaled
laser is required for recording. To be compatible with typical optical disk systems, small and high-power
pulsed lasers are required. To overcome this issue, compact Q-switched lasers using the magneto-optical effect
of magnetic garnet films was developed.

Q-switch is a technique or device to obtain high-power and short optical output by modulating a Q-factor
of a laser cavity. A laser cavity, which was 130 mm in length and contained a lasing crystal, was constructed
for demonstrating the magneto-optical Q-switched laser. A 0.19 mm thick single crystalline magnetic garnet
sandwiched by a small coil was used as the magneto-optical Q-switch. The small coil was connected to a pulse
current generator. The garnet has a Faraday rotation angle of 47 degrees and a transmissivity of 58% at a
wavelength of 1064 nm. As a result, a Q-switched pulse with a full width at half maximum (FWHM) of 45 ns
and peak power of 30 W at a wavelength of 1064 nm was observed. This is the world’s first report of
Q-switched laser using magnetic material to the best of our knowledge. In addition, a permanent magnet was
placed into the cavity and provided bias field to the magnetic garnet film, and it contributed to the reduction of
the driving voltage and current. Such a reduction of power consumption using bias technique has never been
reported with other actively controlled Q-switches.

The output power of the Q-switched laser is inversely proportional to the cavity length, therefore, the
cavity length of the magneto-optical Q-switched laser was changed gradually, and the change of pulse width
and peak power were measured. As a result, the dependency of the output characteristics on the cavity length
agreed well with a theoretical behavior. To achieve the shortest cavity length using the magnetic garnet film
and the lasing material, which was 4.19 mm, an output coupler was fabricated on the magnetic garnet film as a
dielectric mirror and the magnetic garnet was contacted to the lasing material by a jig. The fabricated cavity
length was ten times smaller than a previous smallest active Q-switched laser. The FWHM and the peak power
obtained were 28 ns and 27 kW, respectively. Therefore, the output power was three orders increased from the
first my experiment.

The developed magneto-optical Q-switched laser is currebntly the smallest Q-switched laser. This can be
utilized to the magnetic holographic memory system in the future, and it is expected that the miniaturization of
existing laser devices and new mobile laser application can be realized using magneto-optical Q-switched
laser.




