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The radial wave equations
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The radial wave equations - what for?

Needed for atomic and nuclear physics

e.g. beta decay (phase space)
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Currently available software
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RADIAL: a Fortran subroutine package for
the solution of the radial Schrodinger and
Dirac wave equations
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What we do

* Easy to use Python package

* For both Schrodinger and Dirac radial wave equations &
free and bound states
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Some computational details

* For both Schrodinger and Dirac equation a numerical
solution is extended outwardson agridinr

* Power series ansatz for each interval; get coefficients
from the wave equation

 If solution starts at r=0, some modifications are
needed
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Some computational details - normalization

 Difference between bound and free states

- Bound states: Integrate over all intervals and use the sum of these
contributions to normalize to one

- Free states:

* Find outer solution analytically assuming a Coulomb potential

* Match inner solution with outer solution at a critical radius r.

For details please come to my poster/talk to me during breaks!
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Some computational details - outer solution
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Conclusions

* Solution of radial wave equations essential for
atomic and nuclear physics

* We are working on an easy to use Python package
to solve the radial wave equations

* For Schrodinger & Dirac and free & bound states
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