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ABSTRACT 

It is well known both in classical and quantum mechanics that the Kepler problem 
(or the hydrogen atom) admits the symmet ry groups, SOC 4), E(3), or SO+(1, 3) , 
according as the energy is negative, zero, or pos itive. However, OIlly part of the 
unitary irreducib le representations are realized as the symmetry group for the Kepler 
problem1 A question now arises: Are the other unitary irreducible representations 
realizable as symmetry groups for a "modified" Kepler prohlem ? 

This question is worked out in this article. Both in classical and quantum 
mechanics, the Kepler problem is generalized to t he MIC-Kepler problem. It will 
be shown that the quantized MIG- Kepler problem carries almost all the unitary 
irreducib le representations of SU(2) X SU(2) , SU(2) 12>. R3, or SL(2, C ), 
according as the energy is negative, zero, or positive, which groups are the double 
covers of SOC 4), E(3) , and SO+(1, 3), respectively. 

1. Setting up the MIC -Ke pler problem 

The M IC-K pIer problem is to b defined as a reduced system of th e conforrr.l. 
KepI r probl m defined on T"( R4 - {O}) . The key to the redu ction is th e princi 
U(l) bundle 7r: R 4- {O} -+ R3_ {O} , the U(l) action <Pt and the projection 1r 

whi ch are given, respect ively, by 
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