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The mid-infrared (3-30um) has become a burgeoning and
dynamic field both for fundamental exploration and more
applied research in fields such as health and the
environment, security and defense, communication, and
sensing. Much of the recent interest in the mid-IR can be
directly attributed to the rapid advances in mid-IR sources,
specifically the quantum cascade laser (QCL). As the QCL
continues to develop, fundamental challenges such as
wavelength range, wall-plug efficiency, tunability, and
surface emission, are faced. | will discuss recent work with
mid-IR sources which demonstrates avenues to tackling
these challenges and developing the next generation of mid-
IR sources. Specifically, | will discuss recent results for mid-
IR emission from InAs self-assembled quantum dots and
QCLs with integrated nonlinearities for intracavity frequency
conversion.

While the subfield of mid-IR photonics centered around
emitters (and to a lesser extent, detectors) has experienced
phenomenal growth of late, the mid-IR does not boast the
“optical infrastructure” of more established wavelengths,



such as the telecom and visible ranges. | will discuss recent
results in the field of mid-IR plasmonics and how these novel
devices can not only serve as a bridge between electronics
and photonics, but how they may also form the basis of a
novel class of electro-optic devices, augmenting the mid-IR
optical infrastructure. | hope to show that the mid-IR’s 27um
width belies its capacity for exciting new research and
applications, both fundamental and applied.
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