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Since the pioneering work of Esaki and Tsu in 1970-ies, quantum superlattices comprising a
periodic variation of quantum wells and barriers of different materials are found to be an
attracting system for the investigation of a large variety of high-frequency phenomena
including Bloch oscillations and frequency multiplication. Also, superlattices can serve as an
active environment to generate or amplify radiation reaching THz frequencies [1].
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experimental evidence of the
dissipative parametric gain inthe  Fig. 1 Spectral response of the biased superlattice in
cavityless mode of the waveguide setup induced by parametric generation
superlattice is presented. The effect

experiment was performed in a

waveguide-based setup optimised to perform transmission measurements. The subcritically
doped superlattice, comprising AlGaAs barriers and GaAs wells, sandwiched between
Schottky contact and heterostructure in order to ensure uniform electric field distribution in
the structure, was biased by AC and DC fields.

The experiments, performed under the excitation of 8.45 GHz microwave pump in a room
temperature environment, indicated a response consisting of harmonics up to the 5" and
fractional frequencies. The effect is explained by several multiphoton processes occurring
simultaneously. Moreover, the establishment of slow propagating drift-relaxation mode (with
the velocity of about 1000 times slower than the speed of light in the material) was revealed,
enabling gain reaching levels of 10* cm™. Taking a multiplicity of multiphoton processes into
account, obtained experimental results matches the theoretical model [4].
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