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Properties of pumping current under microwave field applied
to a quantum dot with over-dot tunneling”
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Abstract
The evolution-operator approach is applied to studying photon-electron pumping effects on a quantum dot connected to
two magnetic leads in the presence of both via-dot and over-dot tunneling channels. It is found that a microwave field
applied to the quantum dot may give rise to charge and spin pumpings at zero-bias voltage for asymmetric magnetic
junctions. More interestingly, a pure spin current can be pumped for symmetric magnetic junctions in the anti-parallel

magnetization configuration, providing a new scheme for the design of spin batteries.

Keywords: microwave field, over-dot tunneling, quantum dot, pumping current

PACS: 72.10.-d, 72.25.-b, 72.25. Fe

* Project supported by the National Natural Science Foundation of China ( Grant Nos. 10947164, 10947163 ), the Department of Education of
Zhejiang Province, China( Grant Nos. Y200908466, Y201018926), Zhejiang Ocean University, and the Zhejiang Provincial Natural Science
Foundation, China ( Grant No. Y6110250).

T E-mail; yqchou@ 163. com

077202-10



