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The Schrodinger equation for a point charge in the field of a stThe Schrodinger equation for a point charge in the field of a stationary electric ationary electric 
dipole admits bound states when the dipole moment exceeds a certdipole admits bound states when the dipole moment exceeds a certain critical ain critical 
value.value.

 

It is not hard to see why this might be the case, but it is surpIt is not hard to see why this might be the case, but it is surprisingly difficult risingly difficult 
to calculate the critical dipole moment. to calculate the critical dipole moment. 
One method exploits a connection between this problem and the inOne method exploits a connection between this problem and the infamous 1/xfamous 1/x--

 
squared potential on the halfsquared potential on the half--line, an intriguing system that confounds all our line, an intriguing system that confounds all our 
quantum intuitions.quantum intuitions.

 

Resolving its paradoxes requires sophisticated theoretical Resolving its paradoxes requires sophisticated theoretical 
machinery: renormalization, anomalies, and selfmachinery: renormalization, anomalies, and self--adjointadjoint

 

extensions.extensions.
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