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The thecrem fails becanse here ¢ does net go to zero at oo o 18 restricted to a finite range, and we are unable
to determine the constant K (in Problem 2.45).
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The wave packst 18 a Coussion of fixed shape, whose center oscillates back and forth sinuscidally, with
amplitude a and angular frequency w.

() Mote that this wave function is correctly normalized {compare Eq. 2.69). Let oy = @ — acomwi
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ADDITIONAL PROBLEM SOLUTION:

The Schrodinger equation is
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For a bound state, E < 0, so that we assume that
P =~-2mE /h

and the Schrodinger equation becomes
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The “jump” condition at x = a is given by
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For x # a the equation (1) is simplified as



And the boundary conditions are y(0) =0 and (o) =0 such that
w(X)=sh(px) for0<x<a

w(x)=Ae” forx>a
The continuity at x = a and the “jump” condition (eq (2)) give
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Eq (4) determines the energy levels.
For the first energy level, E ~0 or fa~0". Using
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Eq. (4) becomes
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So that the condition for having at least one bound state is
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This is unlike the case of a single 3-potential well in which at least a bound state exists, the
existence of the infinite potential wall at x = 0 give rise to a “repulsive” effect on the particle
such that “at least one bound state” is not guarantied any more.



