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There is a continuous effort to produce high power
laser in Mid Wavelength Infrared (MWIR) and Long
Wavelength Infrared (LWIR) regions using second

and higher harmonic generation (SHG) and optical
parametric oscillation (OPO) methods. To achieve

this goal, efficient nonlinear optical materials with
large transparency and low absorption coefficient are
required which can be used for the direct conversion
from commercially available 1.06 um pump lasers.

We have been working to replace rareearth doping

by transition-metal in hydroxyapatites and selenide
hosts to produce high intensity emissions in MWIR

and LWIR. With increasing thrust of space applications
and miniaturization, we have developed a quasi-phase
matched (QPM) concept for producing high power
lasers on wafers. Since ZnSe is closely lattice-matched
to GaAs, we developed physical vapor transport (PVT)
method to deposit ZnSe on GaAs orientation-patterned
templates. The patterns were designed to achieve
alternating [0 O 1] and [-0 0 1] orientations. The
quality of the films was evaluated by X-ray diffraction,
scanning electron microscopy (SEM), and anisotropic
etching to determine the morphology and crystallinity.
We have grown and characterized zinc selenide (ZnSe)
films up to millimeter thickness on (GaAs) wafers and
demonstrated the wavelength conversion in MWIR and
LWIR regions.
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