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Room-Temperature 9.5-uym Quantum
Cascade Lasers Produce >100 mW

Potential applications include the identification of
chemical agents and explosives.

s part of the Laser Photo-
A acoustic Spectroscopy pro-
gram funded by the Defense
Advanced Research Projects Agency,
researchers at Northwestern Uni-
versity in Evanston, Ill., have demon-
strated quantum cascade lasers that
produce 106 mW of CW 9.5-pm ra-
diation at 298 K. The work supports
efforts to develop a man-portable sys-
tem for the US military that will de-
tect the presence of explosives and
chemical warfare agents by their
spectral signatures in the 4- to 12-
pm region.
Since they were first reported in

1994, quantum cascade lasers have
been of particular interest as illumi-
nation sources for spectroscopy
because they operate at mid- to far-
IR wavelengths, where molecular
signatures are particularly strong.
Electrons in these lasers emit pho-
tons as they tunnel successively
through the barriers between a series
of quantum wells in the device struc-
ture. Transition energies are deter-
mined by the thickness of the layers
in the laser rather than by the ma-
terial system, easing the design and
production of devices that emit at
the desired wavelength.
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