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I. PROBLEM

The system is a quantum dot with a charge impurity placed in an electric field. The

Hamiltonian in Rydberg atomic units is:
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+ f(recos@ —rg) + V(r). (1)

Here, r is the position of the electron, 7 i1s the (fixed) position of the impurity, V(r) is
the confining potential for the electron, r» = |r| and rg = |rg|. The angle # 1s that between
the electric field vector and r» with f being the strength of the field.

To find the ground state energy of the system, One can assume a trial wavefunction
w(r; a, 3, f) with parameters @ and 2 and then minimize the trial energy Er with respect

to these parameters. The trial energy FET is given by:
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Invariably, the integrals above end up being sums of 2D integrals a couple of which are:
- T sin?[ K (’r—a)] 2% (2 +712) —rro(1 + 3cos?#)]cosd
& (12 + 72 — 2rrg cos #)3/2
X e};p(—2a \/-rﬂ + 72 — 2rry cos 0)dOdr (3)
and
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Here, K = 7 /(b — a) and a and b are the inner and outer radii, respectively, of the circular

quantum dot. I used the routine d0idaf from the NAG Library to successfully compute

these 2D integrals conveniently and easily.



