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A GaSb/AISb terahertz quantum cascade laser (THz-QCL) using a resonant longitudinal
optical (LO) phonon depopulation scheme was successfully demonstrated. A smaller threshold
electric field was expected for the GaSb/AISb QCL because GaSb has a lower LO phonon
energy and smaller electron effective mass than GaAs. Experimental results indicated that the
threshold electric field of the GaSb/AISb QCL was 3.2 kV/cm. These results mean that the
GaSb/AISb QCL is suitable for low input power operation. Furthermore, the GaSb/AISb QCL on
a GaAs substrate using single surface plasmon waveguide provides high confinement of

terahertz waves in the QCL active region without a complicated fabrication process.
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Bulk Material Constants

= GaAs | GaSb
Unit
Electron .
Effective Mass | ™ /m, | 0.063 | 0.041
Op"g;;iginon mev | 36 | 289
Rr—}fra@(';gtfrél.-_| Izndex . 365 399
Thermal
Conductivity WicmK | 0.55 0.32
Energy Gap eV 1.424 | 0.726
Conduction
Band Offset eV 0.12 0.4
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