QM Fall 08 A

Imagine you did not know the Hydrogen-atom cnergics and wavefunctions.

(a) Use the variational technique to estimate the ground-state energy of Hydrogen.
Use as your trial wavefunction a Gaussian in the radial coordinate » (the distance

between the electron and the proton)

w(r)= Ae™”

where b and 4 are real, positive constants. Let the constant b be the variational

parameter.

(b) What are the features of this trial wavefunction that make it an appropriate

choice?

(c) Write down an appropriate trial wavefunction y(r, 8, ¢) (where r, 8, ¢ are the
usual spherical coordinates) that could be used to estimate the energy of the
lowest orbital angular momentum / = 1 state of Hydrogen via the variational
technique (do not actually do the calculation). What are the features of your trial

wavefunction that make it an appropriate choice?

Some useful integrals:
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