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Room temperature injection gain in a highly strained ultrathin germanium-based
structures under multi-axis mechanical stress
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An attempt was made to achieve gain and lasing under current injection at
room temperature in a strained ultrathin Ge subject to precision-controlled multi-axis mechanical
stress. Used as the platform was a new class of ultrathin Ge-based microstructures including thin
layers stacked by boding or Xant-mediated epitaxy. Major advances include the development of a new
class of micro-mechanical stressors, the observation of stress-induced circular-polarized gain near
the split-off hole electronic Raman transition through the newly developed spin-sensitive
femtosecond luminescence correlation spectroscopy, mimicry of dissipative direct-edge excitonic
cavity-polariton that allowed to monitor the dynamics of room-temperature Bose-Einstein condensation

in a weakly coupled immiscible system. Additionallz, a novel cross-dimensional hybrid Ge-based
interface has been found, which enabled a high 2-D hole mobility and quantum oscillations of
magnetoresistance even without modulation doping.
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