Room temperature THz intersubband transitions in
continuously-graded AlxGai-xAs parabolic quantum well arrays
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While conventional THz optoelectronic devices operate in the weak coupling regime between
light and matter, the strong coupling regime provides an attractive alternative. For such de-
vices, parabolic quantum wells (PQWSs) will be critical in enabling operation up to room
temperature. Unlike the more ubiquitous square wells, PQWs have equal intersubband (ISB)
spacing, which provides a strong, unified absorption line independent of thermal occupation.

PQWs in AlxGai-xAs can be grown with molecular beam epitaxy (MBE) using digital alloys,
however this technique only approximates the parabolic potential, and it also generates many
interfaces. We instead generate a smooth composition gradient, employing a linear dynam-
ical model of our Al cell to smoothly vary the flux at standard growth rates [1].

Using this technique, we grow a stack of 54 PQWs with Al varying between 2-30%. We
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Figure 1 demonstrates a clear THz ISB
absorption at both 300K and 8K with
minimal shift of the peak. The temper-
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