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STUDY ON THE SINGLE IMPURITY SCATTERING TO THE
ONE-DIMENSIONAL SPIN 1/2 ELECTRONS

SHI YUN-LONG S.N.NABEEL ZHANG YU-MEI CHEN HONG WU XIANG
( Poh! Institute of Solid State Physics, Tongji University, Shanghai 200092)
(Received 20 December 1996)

ABSTRACT
The Gaussian wave functional method is applied to investigate the effects of the scattering of a
local impurity to the one-dimensional conduction electrons, whose low energy behavior can be
described by the Luttinger model. Our results show that both the single-particle scattering and pair-
particle scattering are important in this case. The competition between these two scattering mecha-
nisms gives rise to the renormalized masses for both charge and spin density waves. The vanishing of
these masses depicts the phase boundaries in the parameter space, different dynamical behaviors are

thus determined.



