
Instantons, Quantum Tunneling, and WKB

Barrier CrossingDouble Well

How to use path integrals? Rotate to imaginary time!

* Analytic continuation???
* Physics, not math. Gives different information!
* No oscillations! Biggest minimizes Euclidean action: 



Soliton in time -> Instanton Instanton Bounce
Crosses barrier twice

How to get WKB?

(1) Variational bound: Ramp



How to get WKB? Great trick: 'Energy' conservation

Define V(bottom)=0. Path starts at bottom with xdot=0, so zero 'E'

Tunneling matrix element

Barrier crossing rate

Prefactor? 
   Group project #2: Monte Carlo?
   WKB: Matching to ground states
   Wronskians ...

See "The Uses of Instantons", by Sydney Coleman (reprinted 
in his "Aspects of Symmetry")


