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Lecture21D Chapter. 6

Unbound States

Outline:

¥The Potential Step

¥The Potential Barrier & Tunneling
¥ Alpha Decay & Other Applications
¥ Particle-Wave Propagation

Obstacles and Tunneling




Potential Wall

Potential Wall

A free electron encounters a

potential step that is
classically surmountable.
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Region | (x < 0)

In this region, the quantity in brackets is the negative constant — 2mE/f>.
As noted, to distinguish right-moving from left-moving particles, we do not
choose sin(kx) and cos(kx) as we did in the potential well, but rather
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In this region, the quantity in brackets in equation (5-1) is the negative con-
stant — [2m(E — U,)/A2]. (It has been rearranged merely as a convenience.)
An appropriate solution would seem to be Ce *i'x where &' =
V2m(E — Uy)/h2. But there is a physical argument against one of these
functions. Beyond x = 0. there is no change in potential eneray—no force
to cause a wave moving to the right to reflect. Because there can thus be

no left-moving wave in this region, e~ is physically unacceptable.
Therefore,
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The probability density of finding a right-moving particle in this region is
GrE
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The combined wave function must be smooth. We have found its pieces, ' time — | s K _ C*CK
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