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Abstract

An attractive potential always has a bound state in one dimension. What is an
attractive potential? For an answer and a nice argument for the statement read on
this master piece from C. G. Callan Jr. You are asked to resolve a contradiction with
an uncertainty principle argument.
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Question For You: This brings us to the following question:

/ qm-que-07002

Consider a particle in one dimensional square well potential

V (x) =

{

0 0 ≤ x ≤ L

V0 otherwise
(1)

For a bound state we should have average
energy less than V0.
〈E〉 = 〈T 〉+ 〈V 〉 < V0

where 〈T 〉 and 〈V 〉 are the averages of the
kinetic and the potential energies, respec-
tively. If the particle is to be confined to a
region of size L, use the uncertainty prin-
ciple to get a rough estimate of average
kinetic energy, 〈T 〉. This argument gives
an approximate minimum value of V0a

2 re-
quired for a bound state to exist.

Fig. 1 sqrwel1

However, it is known that for an attractive potential in one dimension a bound state al-

ways exists. Resolve the contradiction between the uncertainty principle and the argument

for existence of a bound state on one dimension for an attractive potential.
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