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Sublattice reversal epitaxy on high-index substrates for semiconductor coupled
multilayer cavity
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Sublattice reversal in I11-V compound semiconductors was successfully
demonstrated by GaAs/Ge/GaAs system grown on high-index (113)B GaAs substrates by molecular beam
epitaxy. A thin layer of Ge was introduced as a group IV material to realize sublattice reversal
epitaxy of GaAs on the (113)B substrate. Using the sublattice reversal by the GaAs/Ge/GaAs on (113)
B, we also successfully grew a unique coupled cavity structure comprising of two GaAs cavity layers
and three GaAs/AlAs distributed Bragg reflector multilayers, in which the second-order nonlinear
susceptibility of the top side cavity is inverted from that of the bottom side cavity. Novel
terahertz emitting devices with good performance are expected by the inverted coupled cavity
structure based on the sublattice reversal technology on high-index substrates.
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