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Divalent transition-metal-doped solid state lasers are now emerging as important
sources of tunable radiation in the 1-2 wm wavelength region. We report here on recent
results with Ni: MgF,, V: MgF,, Co: MgF, and Ni: MgO lasers. These lasers are being
considered for use as fusion drivers because of their large energy storage times (several milli-
secs), large optical damage thresholds, and efficient operation capability.

'All of these lasers have used cw Nd: YAG lasers to longitudinally optically pump crys-
tals conduction-cooled to cryogenic temperatures, typically 77 K. The Ni: MgF, laser
has been operated with 100 mW of cw, TEM,, polarized output power over a tuning
range of 1.61-1.74 wm and Q-switched to yield 140 W of peak power in a 500-ns pulse,
for an energy extraction of 1 J/cm3. The Co: MgF, laser, which, like all the transition-
metal ion lasers, operates on a combination of vibronic and purely electronic transitions
has been tuned from 1.63 to 2.08 um with up to 100 mW of output power and it is possible
that the long-wavelength limit can be extended beyond 2.2 um. Recent success in grow-
ing doped MgF, crystals 8.7 cm in diameter by 7.5 cm long indicate that the Ni: MgF,
and Co: MgF, lasers can be scaled up to power outputs of 100 W CW and 1 J pulsed.

The Ni: MgO laser has produced 9 W of cw output power at 1.32 pm, with 6.5 W
of TEM,,, polarized power at a crystal temperature of ~ 80 K. Quasi-cw operation up
to 235 K has been observed at an output wavelength of 1.41 um. Pulsed operation of this
device may be achieved at 300 K since fluorescence from Ni: MgO is not quenched at
room temperature.

A continuously operating room-temperature double-heterostructure Ga,Al,_ As
diode laser has been operated in a stable external cavity. When this device was operated
in a single spatial mode, the total laser output (several milliwatts) occurred in a single
frequency. The laser could be tuned over a spectral range of 200 cm™1, which was nearly
equal to the spontaneous linewidth. The external-cavity configuration retained nearly
all the double-ended multi-mode power of the same diode when operated without an
external cavity and without anti-reflection coatings at the same injection level. Several
diode lasers were tested with similar results. Long-term (~ 1 hr.) frequency drift was
less than 1 MHz/min. with no external feedback stabilization and the line-width was less
than 500 kHz. Single-frequency operation would be expected for a homogeneously broad-
ened line without spatial burning. Such devices are ideally suited for experiments on op-
~ tical communications. :
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