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Effect of in-plane Magnetic Field on Conductivity of Two Dimensional Electrons on Silicon Surface1

SERGEY VITKALOV, Physics Department, City College of New York

The two dimensional system of electrons in silicon inversion layers is one of the most interesting low dimensional systems,
where the effects of externally controlled electron-electron interactions are observed directly. Among several fascinating
phenomena discovered in the past few years, one of the most intriguing and dramatic is the strong effect of in- plane
magnetic field on the 2D conductivity. It was founda that the energy scale associated with this magnetic field response goes
to zero at a density n0 = 0.8× 1011 cm−2, indicating the approach to a quantum phase transition.
In my talk the effects of in-plane magnetic field on the conductivity of two dimensional electron systems in Si-MOSFETs will
be discussed. We will report recent experimental results demonstrating that the application of an in-plane magnetic field
significantly reduces the metallic (dσ/dT < 0) temperature dependence of the conductivity over a broad range of electron
densities, extending deep into the metallic regime, where the high field conductivity is of the order of 10e2/h. The strong
suppression (or “quenching”) of the metallic behavior by the magnetic field indicates that the spin degrees of freedom play
an important role in the transport properties of these two-dimensional systems.
Work done in collaboration with Yeekin Tsui, M. P. Sarachik and Teun M. Klapwijk.
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