Resonances in Atomic and Molecular Physics (and Nuclear!)

Chris Greene, Purdue University

This talk represents one theoristods point of vi e\
look at resonances the same way!

For instance, in this talk we will consider resonances ONLY
from the point of view of remaining on the real energy axis in
our analysis of scattering properties.

Other concepts utilized and discussed here that are less commonly covered in

theoretical treatments of scattering theory include the following:

Al nclusion of funphysical o or ficlosedo0 channel s
reaction matrix

A The time delay matrix of Wigner and Smith for extracting partial widths and for
computing the density of states associated with interactions

A Qualitative and Semi-quantitative analysis of collisional resonance physics by
interpreting effective potential energy curves



Outline
1.Basic Fano line shape ideas (in both energy and time)
2.Example of a complex Rydberg spectrum
3. Systematic treatment via MQDT
A) Rydberg systems

B) Ultracold atom-atom collisions

4. Extensions of collision theory beyond 2-body entrance &
exit channels: hyperspherical coordinates and potentials

5. Efimov physics and implications for 3 and more particles



Topic 1. Basic Fano resonance physics, u.
Fano, Phys. Rev. 124, 1866(1961) a a citation classic!
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