InAs/GaSb/AlSb quantum well structure preparation and electron spin resonance measurements
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Magnetotransport, optical, spin-dependent and topological properties of the composite InAs/GaSb/AlSb quantum wells based on the broken-gap heterojunctions have been actively studied as promising materials for spintronic and nanoelectronic applications, for detectors and light emitting devices in the mid-infrared region. These structures, are sometimes called the 6.1 Å family, offers a wide range of available bandgaps varying from 0.36 eV in InAs and 0.78 eV in GaSb to 1.69 eV in AlSb. All types of band alignment can be achieved from type I with electrons and holes localized in the same semiconductor layer to type II band alignment or broken gap for InAs/GaSb heterojunction.
We have prepared by MOVPE structures with InAs/GaSb quantum wells surrounded by AlSb barriers on InAs and GaSb substrates1-3. Suitable interfaces, switching sequences, growth rates and suitable precursors for the growth of the structure will be discussed. The quality of the structure was checked by electron paramagnetic resonance for differently oriented magnetic field up to 14 kOe at temperatures from 2.7 K to 20 K. Intense Shubnikov de Haas oscillations appeared at low temperatures and helped us characterize the properties of the structure. The magnetoresistance was measured by the microwave radiation reflected from the sample.
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