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Mid-infrared exciton control based on low-dimensional image charge effects in
narrow-gap semiconductors
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We fabricated and investigated InAs/low-k structures, where high-quality
InAs thin films are bonded on host low-dielectric-constant (low-k) flexible substrates. From
low-frequency noise measurements of the InAs/low-k, we found that the relevant length of Coulomb
interaction i1s ~ 20 nm for electrons in the InAs. We also fabricated and investigated
InAs/high-k/low-k structures, where high-k insulator layers are inserted between the InAs and the
low-k. As a result, it is found that the InAs/high-k/low-k can suppress interface fluctuation
scattering of electrons, whereas Coulomb scattering is enhanced by unintentional interface fixed

charges.
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