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Studies of photon creation and fluctuation emitted from quantum Hall electron system
s via on-chip terahertz detection

Ikushima, Kenji
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The purpose of this work is to investigate mechanism of cyclotron emission due to
electrons injected by quantum Hall edge states through integrated terahertz photon circuits in which quant
um-dot single terahertz photon detectors are embedded. In this work, we found (1) THz photons are emitted
from edge states with a clear onset voltage, where the electrochemical potential of the outer v=2 edge sta
tes is lower than that of the inner v=3 edge states (where v is Laudau level filling factor) and (2) the s
pin splitting is enhanced by a factor of about 20, comparing with that in bulk GaAs, because of the exchan
ge interaction in the spin polarized edge states. These results strongly suggest the presence of spin-flip

cyclotron emission requiring spin-orbit interaction. This indicates the possibility of transfer from spin
states to photon states through coherent spin-polarized edge states, providing a new approach to quantum
information devices.
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