LECTURE 20: One-Dim. Problems: The Finite Square Well

Goals of the 1-d lectures: learn how to solve Schrodinger's
equation for some simple problems

What I expect you to learn:
-How to solve the finite well problem
-Properties of the solutions when
E > O (e.g. "resonant transmission"
effect)

-Properties of the solutions when E <O

(Corresponds to sections 4.6 of textbook)
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IS IT POSSIBLE TO CREATE A UNIVERSE IN THE LABORATORY BY
QUANTUM TUNNELING?
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We explore the possibility that 2 new universe can be created by producing a small bubble
of false vacuum. The initial bubble is small enough to be produced without an initial singularity,
but classically it could not become a universe - instead it would reach a maximum radius and
then collapse. We imvestigate the possibility that quantum effects allow the bubble 10 lunnel into
a larger bubble, of the same mass, which would then classically evolve to become a new universe,
The calculation of the tunneling amplitude is attempted, in lowest order semiclassical approxi-
mation (in the thin-wall limit), using both a canonical and a functional integral approach. The
canconical approach is found to have flaws, attributable to our method of space-time slicing. The
functional integral approach leads to a euclidean interpolating solution that is not a manifold.
To describe it, we define an object which we call a “pseudomanifold”, and give a prescription to
define its action. We conjecture that the twnaneling probability 10 produce a new universe can be
approximated using this action, and we show that this leads to a plansible result,
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[THE FiniTe WELL (cont ) ®

LETIS  VUSUALISE  WHAT WAPPENS WIHEN R =0 T=|

http://www.abdn.ac.uk/physics/vpl/barrier/applet.htm

http://www.physics.brocku.ca/www/faculty/sternin/teaching/mirrors/qm/p
acket/wave-map.html
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