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Enhanced quantum coherence in graphene by plasmon coupling1

LAIMING WEI, GUANGHUI CHENG, University of Science and Technology
of China, MENG-HSIEN LIN, National Tsing-Hua University, WEI QIN, XI-
AODONG FAN, HUAYANG ZHANG, University of Science and Technology of
China, SHANGJR GWO, National Tsing-Hua University, J. G. HOU, ZHENYU
ZHANG, CHANGGAN ZENG, University of Science and Technology of China —
The quantum coherence plays a crucial role in solid-state quantum computation.
Here we report a substantial enhancement of quantum coherence in graphene in
proximity to Au nanoparticles with the excitation of Au plasmons under laser il-
lumination, as evidenced by the weak localization characterizations at low temper-
atures. This effect is more prominent with increasing laser power and decreasing
temperature, whereas the optical doping in the graphene is negligible. The enhanced
quantum coherence could be attributed to the suppression of electron-electron de-
phasing by electron-plasmon coupling. Our findings may provide insights into the
design of graphene-based quantum device controlled by plasmons.

1NSFC,NKBRPC,CAS,FRFCU,APNSF

Laiming Wei
University of Science and Technology of China

Date submitted: 05 Jan 2017 Electronic form version 1.4


