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I will first introduce the newly established Arizona Institute of Nanoelectronics and
some of the research highlights of my group in optoelectronics. Then | will present our
work on long-wavelength Vertical Cavity Surface Emitting Lasers (VCSELS) based on
GaAs. One of our interesting discoveries is the impact of Sb surfactant on the electrical
properties of AlGaAs and its application to the MBE growth of GaAs/AlGaAs BDRs for
VCSELs. At the end, the latest research on semiconductor optical refrigeration will be
briefly mentioned, if time allows. Solid state optical refrigeration is a relatively new
field although the idea was first proposed almost 80 years ago. It was first
experimentally confirmed in doped glasses in 1995. Our effort is mainly focused on the
study of the optical refrigeration using semiconductor light emitting devices, which is
much more challenging than that in glasses as semiconductors have much greater

refractive indexes and non-radiative recombination ra te.
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