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ABSTRACT

The hydrggengatomiproblemyis studied by means of Feynman path

integral using both Lagrangian and Hamiltonian path integral approach .

First, the path in;egral for the two dimensional hydrogen
atom problem is reduced to 'the exactly solvable path integral for an
oscillator in two dimensions. The reduction procedure consists of
two key steps, the path dependent time rescaling and the Levi-Civita
transformation which transforms Cartesian coordinates into parabolic
coordinates : Tﬁe Green's function and the énergy spectrum of the

hydrogen atom in two dimensions are obtained exactly.

Secondly, .the reduction procedure is‘then generalized to solve
the hydrogen atom problem.in three dimensio@é. The same time rescaling
is used. Since there is no Levi-Civita transformation in three
dimensionszﬁhe medified~Kustaanheimo=Stiefel transformation which maps
Cartesian variables fin Ehreel dimensions éntg Cartesian variables in
four dimensions, is used to transform the Coulomb path integral

[

in three dimensions into an oscillator path integral in four dimensions.



Then the path integrai can be performed exactly. The Green's function

in three dimensions is
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From the exact 7y levels and the wave

e,

functions of genl atom Anit nensions are derived.
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