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h-BN CRYSTALS

Nature Nanotech. 10, 1058 (2015)
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TUNNEL LED WITH PATCH ANTENNA

Nature Comm. 10, 292 (2019) 
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PATCH ANTENNA RESONANCES

Nature Comm. 10, 292 (2019) 



INELASTIC ELECTRON TUNNELING

M. Parzefall et al. in Quantum Plasmonics, Springer Series in Solid-State Sciences 185 (2016)



THEORY OF INELASTIC
ELECTRON TUNNELING
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VOLTAGE DROP ACROSS DEVICE
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induced carrier density

geometric capacitance



FERMI ENERGY MEASURED VIA
RAMAN G-BAND FREQUENCY
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TWIST-ANGLE DEPENDENT TUNNELING
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CONE-CONE TUNNELING
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phonon-assisted inelastic tunneling
(momentum non-conserving)
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MOMENTUM MATCHING TUNNELING

negative differential
conductance (NDC)



NEGATIVE DIFFERENTIAL 
CONDUCTIVITY PEAK
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MOMENTUM MATCHING TUNNELING
(PHOTON ASSISTED)
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resonant
elastic
tunneling

photon-assisted
inelastic
tunneling
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VAN DER WAALS TUNNEL JUNCTIONS
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Objective: small + fast + efficient
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LINEAR CARBON CHAINS

with Thomas Pichler
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Faraday Discuss. 184, 193 (2015)
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