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The Effect of Magnetic Modulation on the
Transport Properties of Silicene Devices

SHANG Xiaofei CAO Rufeng XUE Jun LI Yuejun ZHOU Yanhong'
( College of Science East China Jiaotong University Nanchang Jiangxi 330013 China)

Abstract: Based on a first principles approach we have investigated the response of silicane devices to external
magnetic fields and their optoelectronic transport properties. Two silicon device structures have been constructed
based on the spin-magnetic configuration of the left and right leads: a P configuration with parallel magnetic
moments and an AP configuration with anti-parallel magnetic moments.It is found that by adjusting the magnetic
field the device’s electron transmission could be switched between the conducting and insulating states.In addition
to this the two devices obtain different photocurrents under the photogalvani effect. Interestingly the pure spin
current in the AP configuration is neither dependent on the energy of the photon nor is it affected by the angle of
polarization of the incident light whereas the P configuration is not. Mechanisms to achieve conductance switching
by adjusting orbital symmetry and methods to generate pure spin currents through magnetic field modulation could
be considered in the design of future electronic devices from silicane.

Key words: photogalvani effect; spatial inversion symmetry; orbital symmetry; spin density



