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Abstract

Title: Study of Solvable Potentials Generated by Lie groups in Quantum Mechanics

Author: Fatemeh Pouraram

We investigate some one-dimensional solvable quantum mechanical systems and their Lie
group foundation, by means of algebraic and coordinate transformations methods. For this
work, first, canonical transformations are used to build realisations of SL(2,R) Lie group in
terms of the basic quantum mechanical operators, i.e. the operators of the phase space, Q
and P.

. The results are used to write the Schrodinger equation of the quantum mechanical system in

terms of the generators of the sl(2,R) Lie algebra with some restrictions, and then we obtain
some one-dimensional solvable potentials, like harmonic oscillator, Coulomb and Morse
potential. The investigation of these problems is also performed by using of the so(2,1) Lie
algebra and by calculation of the Casimir operator of the so(2,1) Lie algebra for each
problem, the transition operators related to each case have be obtained, which act as ladder
operators(energy changing) in the cases of the Coulomb and harmonic oscillator potentilas,
whereas they act as shift operators (acting at constant energy) in the case of the Morse
potential that is the states of the system can be obtained by consecutive application of the
operators over for a given eigenstate. A comparison of the generators of the algebra may be
used to identify mappings between each pair of systems. In other word, these solvable
potentials which connected with the same type of realisations of SL(2,R), correspond to
different realisations of the so(2,1) algebra. )

In another effort, by using operator transformations, algebraic relations between the Fourier
transformations of the causal propagators and Lie group generators of different exactly

solvable potentials are obtained.

Key words: Lie group theory- SL(2,R), SO(2,1) and SU(2) groups- quantum canonical

transformations- propagator
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! Coordinate transformations
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Special functions
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