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Solved Examples : Dirac § function potential

@ Following the methods outlined below solve the Schrodinger equation

—_712 d*u(x)
2m  dx?

+ V(z)u(x) = Fu(z)
for delta function potential problem
V(z) = —gé(x)

in one dimension and
(i)find bound state energies and wave functions,
(ii)give two linearly independent solutions for E > 0.

Integrate the Schrodinger equation directly and show that the value of the disconti-
nuity must satisfy
u'(€) — v/ (—€) = —gu(0).

Using this, and solving the Schrodinger equation separately for x > 0 and < 0, find
the energy eigen- functions for the bound states as well as for continuum energies.

Write the solution of the square well problem

V(x):{ 0 |z|>a

Vo |z|<a

and consider the limit in which V3 — oo,a — 0 and the product 2Vja remains
constant equal to g.

Write the Schrodinger equation in momentum space and obtain the momentum space
energy eigenfunction directly. Find the z— space solution by taking suitable Fourier
transform.
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