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Light amplification due to resonant electronic Raman transitions in germanium
and its application to interband lasers
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13,900,000
CMOS
(Ge)
€H)
@ (3)Ge 4 cGe
Ge
SWIR
Ge Ge

The sought-after group-1V monolithic photofunctional integrated devices
offer a wide range of applications such as optical interconnects to integrated CMOS circuits and
autonomous vehicle sensors. The group-1V light emitters operating in the telecom bands have been
challenged over time in this context. Here we investigate the physical properties of germanium (Ge)
in an attempt to observe the first stimulated emission of radiation by designing the
intervalley-scattering-controlled electronic-Raman (ER) gain that is unique to the valleytronic
semiconductor Ge. The ER-mediated light amplification in strain-engineered Ge is demonstrated by (1)

tuning in to a resonance between the split-off hole ER and the band-edge through optimized pumping,
(2) trackin? the ER dynamics by means of spin-sensitive ultrafast spectroscopy, (3) designing
allied Ge allotropes, and (4) coupling the strained Ge to an optical resonator.
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