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Band alignment of spin-up electrons b tor and half-metal, where E; |s
the Femi level. Spin-down electrons and light hales (LH*) can easily transfer into half-metal,
while leaves spin-up electrons and heavy holes (HH'} remain in semiconductor. The
recombination of spin-up electrons and heavy holes will generate spin-polarized fight,
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All-graphene sandwich device eshibits guantum cscillations of current and laser
action. a. Schematlc representation of the device. b. Current oscillations due to resonant
tunneling of electrons. The inset shows the respective positions of the Fermi energy (black
dot lines) of both graphene at dﬁe rent reglons. €. Schematie lllustration of avalanche
tunnefing of massless-like electrons close to the Dirac point, which results in population
inversion in GOOs. d. Electro iumines:em:e spectra of the device showing laser action,
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