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Wavefunction calculations

Wavefunctions have been calculated for electron and hole charge carriers in the effective
mass approximation according to techniques outlined by Haus, et al.,[1] and Schoos, et al.[2]
Because of the rapid relaxation of the initial excitation into the 1S.-1S;, band edge, the spherical
harmonics are a constant and the radial wavefunction for the 1S-like states are considered. The
radial function must satisfy the following conditionsto yield physical results: 1) Rysisfinite at
I =0 and decays appropriately as r approaches infinity, 2) the first derivatives obey the

continuity at the interface,
Ris,core(r)L:a = Rissal (r)|,:a

where Riscore aNd Rissher are the core and shell radial functions with the core/shell interface
located at r = a, and 3) the effective-mass weighted first derivatives at r = a are matched

according to

1 dRiScore(r)| _ 1 dRis,md|(r)|
I’T‘.:k:ore dr |r:a rn;well dr |r=a’




where m' core and m a1 denote the carrier effective massesin each layer. For this simple two-
component system, the core and shell functions are described by spherical Bessel functions,

Riscore(r) = Ajo(kag) and Ruscore(r) = Bho™(i x19) where jo and ho™® are spherical Bessel and

Hankel functions,

le = \/2rn;ore(E1$)/h2 '

and

Kis =+ 2Myg (V — Ej) /7.
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