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Final Report

Under the support of thisfunding, | and Prof. Khalilov,
co-PI from the Moscow State University of Russia, had studied
the effects of Aharonov-Bohm potential and other external fields

on particle with spin. The two maor systems we considered are:

1. Scattering of spin-polarized electronin an

Aharonov--Bohm potential;

2. Fermion pair production in planar Coulomb and

Aharonov--Bohm potentials.

In the first year of the project, we considered the scattering
of spin polarized electronsin an Aharonov— Bohm vector
potential. We solved the Pauli equation in 3+1 dimensions
taking into account explicitly the interaction between the
three-dimensional spin magnetic moment of electron and

magnetic field. Expressions for the scattering amplitude and the



Ccross section are obtained for spin polarized electron scattered
off aflux tube of small radius. It was also shown that bound
electron states cannot occur in this quantum system. The
AharonovBohm effect is an important phenomenon uniquein
guantum mechanics. Most works on this effect done previously
by other researchers were mainly concerned with spinless
particles. We believe our work will provide insights on further
effects an Aharonov-Bohm potential could have on the
scattering and bound states of spinning particles. Thiswork

was published in Annals of Physics[1].

Prof. Khalilov had visited Tamkang University from Jun 13
to Jul 4, 2007. During this period we had discussed considerably,
and had finalized our first work mentioned before, and initial zed
the main approach to the second work, which was concerned
with the problem of stability of arelativistic spin-one-half
particle in a planar Coulomb and a Aharonov-Bohm potential.
Then | visited Prof. Khalilov and the Moscow State University

during Aug 27 to Sep 20, 2007. During this period we



completed the second work,

In this work, the exact analytic solutions and the
eigenenergies were found for the Dirac eguation in 2+1
dimensions for a spin-one-half particle in a combination of the
Lorentz 3-vector and scalar Coulomb as wel as
Aharonov--Bohm potentials. We employed the two-component
Dirac equation which contains a new parameter introduced by
Hagen to describe the spin of the spin-1/2 particle. We derived a
transcendental equations that implicitly determine the energy
spectrum of an electron near the negative-energy continuum
boundary and the critical charges for some €electron states.
Fermion pair production from a vacuum by a strong Coulomb
field in the presence of the magnetic flux tube of zero radius was
considered. It was shown that the presence of the
Ahanorov—Bohm flux tends to stabilize the system. Our result
showed that one can manipulate the stability of such system
with Ahanorov—Bohm potential. This work was published in

Chinese Journal of Physics[2].
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