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FANO RESONANT PROPERTIES OF ELECTRON IN
AHARONOV-BOHM RING WITH A STUB

HUANG You-Li, XIAO Jing-Lin
(College of Physics and Electromechanics, Inner Mongolia University for Nationalities , Tongliao 028043, China)

Abstract; A quantum waveguide theory is applied for the transport property of the electron in Aharonov-Bohm ring with a
stub in the upper arm. It is found that the transmission coefficient of electron in Aharonov-Bohm ring with a stub oscillates
with changing the length of the stub and the length of the ring. The transmission coefficient of the electron can be modulated
up to 100% by the stub, and it is very interesting to find that the Fano resonance effect will be happen at some value of the
incidence electron Fermi energy on condition that the length of stub, perimeter of ring and the magnetic flux are given. The
Fano resonance effect can be modulated by the length of stub, and weaken by the increasing magnetic flux ¢ for a given

Fermi energy of incidence electron.
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Fig.1  Aharonov-Bohm Mesoscopic structures sketch dia-
gram upper arm of ring with one stub
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Fig.2 The relation curve of transmission coefficient of elec-

tron |g|? with magnetic flux ¢
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Fig.3 The relation curve of the quarter of ring perimeter L,
and the length of stub L to the transmission coefficient of e-
lectron 1g1*
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Fig.4 The relation curve of Fermi energy of incidence elec-
tron to the transmission coefficient of electron
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Fig.5 The relation curve of the length of stub to the trans-
mission coeffcient of electron
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