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Abstract

Bilayer graphene and silicene are both two dimensional material with one atomic
thickness. They have several significant properties to become promising materials for
advanced technology. The energy gap can be tunable by applying perpendicular electric
field into them. In our project we found that when applying magnetic and electric fields,
the polarization currents will occurs. The currents in the systems are governed by real

spin and valleys —current groups. Also, pseudo spin can be controlled. They can be

controlled to be split perfectly, applicable for spintronic and valleytronic technologies.
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