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Bound States Solution of Dirac Equation and Schriodinger Equation
for a New Ring Potential

LI Wei-quan HU Xian-quan
College of Physics and Electronic Enginering Chongging Normal University Chongqing 400047 China

Abstract Under strong coupling conditions the non-relativistic motion of particles and spin zero or half-integer the nature of relativis-
tic particles in the system with the Schrodinger equation and Dirac equation can respectively describe. A new ring-shaped harmonic os-
cillator potential is proposed in this paper. The exact bound solution of Dirac equation and Schrodinger equation for the above potential
is obtained under the condition of equal scalar potentials and vector potentials. They can be separated into an corresponding to the wave
function equations of angular and radial wave function equation with the method of separation variables. The normalized angle wave
function and radial wave function were expressed respectively in terms of the generalized associated-Legendre function and the confluent
hyper-geometric function are presented that the normalized radial wave function and then by the radial bound state wave function are
satisfied with the boundary conditions obtains the exact bound state energy spectrum equations. The exact energy spectrum equations
are obtained and meanwhile proper discussion and some important conclusions are presented.

Key words ring-shaped potential Dirac equation Schrodinger equation bound state the universal associated-Legendre function



