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Silicon crystallized in the usual cubic (diamond) lattice structure has dominated the
electronics industry for more than halfa century. However, cubicsilicon (Si),
germanium (Ge) and SiGe alloys areall indirect-bandgap semiconductors that cannot
| emit light efficiently. The goal' of achieving efficient light emission from group-1V

N ﬂ‘tﬂe 5% o 206 (2020) materials in silicon technology has been elusive for decades® . Here we demonstrate

=y, efficient light emission from direct-bandgap hexagonal Ge and SiGe alloys. We

measure a sub-nanosecond, temperature-insensitive radiative recombination lifetime
and observe an emission yield similar to that of direct-bandgap group-l1-V

l:lm) 1/\ 0\/@,}’[/ My”y@ )’4 | }D/ 0 semiconductors. Moreover, we demonstrate that, by controlling the composition of
the hexagonal SiGe alloy, the emission wavelength can be continuously tuned overa

Jfﬂ\ﬂﬂ(?lﬂ?)b?m Nfﬁ\(y N(JA broadrange,whilepreservingthedirectbandgap.Ourexperimentalﬁndingsarein

excellent quantitative agreement with ab initio theory. Hexagonal SiGe embodiesan
ideal material system in which to combine electronic and optoelectronic
functionalities on asingle chip, opening the way towards integrated device concepts
and information-processing technologies.
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