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Electron States in Doping Superlattice ——Si-nipi Structure

Wang Enge and Huang Heluan
(Department of Physics, Liaoning University)

Abstract

On the basis of the Tight Binding Method, the electronic ground states and the elec-
tromic excited states in a new type of Si-nipi multithin layers system with a zigzag-shaped
potential, taking account of Hohenberg-Kohn-Sham local-density functional formalism
which had been used in the problem of two-dimensional many-body by Ando are caleulat-
ed. Numerical results show that the effective energy gap of the Si-nipi material is much
narrower than that in GaAs-nipi material, and its rate which the lower conduction sub-
bands separation as a function of free carrier concentration #* changes is ome half of
the corresponding value of GaAsnipi material. When choose np = n,=1.85X10Pem™?
d=400& and d, =d, = 40 A, the effective energy gap E,“"S' may be changed bet-
ween 0.1—0.2¢V. As & theoretical consequence, Si doping superlattice practically
represents a new artificial material with tunable carrier concentration and tunable
effective band gap.





