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Importance of the Microscopic Wave Function in potential. This sounds reasonable at first, but it contra-
Envelope-Function Theory dicts LK’s Eg. (1.19), which shows that the coupling is
a mixture of the properties of the potential and the Bloch
In two recent Letters [1,2], Krebst al. discuss experi- functions, and cannot be written in terms of the potential
mental data showing strong polarization anisotropy in thealone. Inspection of LK’s Egs. (11.14) and (11.19) shows
optical absorption spectra of zinc-blende semiconductothat a slowly varying potential mixes only those parts of
heterostructures. They interpret the data using a heuristibe EFs near the Brillouin zone boundary; consequently,
envelope-function (EF) model that incorporates the reducthe mixing is usually neglected for slowly varying EFs.
tion in crystal symmetry (fronT; to C,,) caused by a It clearly does not have the form of the overlap integral
[001] heterojunction or electric field. This loss of sym- given in Eq. (1) of Ref. [1].
metry generates a mixing between heavy and light holes In addition to this discrepancy with microscopic theory,
even at zero in-plane wave vector, an effect not includedhe Hzr Hamiltonian is found upon closer examina-
in conventional EF models. tion to be internally inconsistent. The potential in this
The purpose of this Comment is to point out that,model is defined as [1¥zr(z) = >, h(z — z){V(z;) —
although their model does capture the qualitative featureg:/4)dV /dz]B + [V(z;) + (a/4)dV /dz]F}, whereV(z)
of the broken symmetry, its numerical prediction for theis the external potential is the lattice constant;(z —
mixing strength is not reliable because it is inconsistent;) is a unit step of widthz/2 centered on théth plane of
with the microscopic potential energy and wave function.anions, and? andF are projection operators for orbitals
Furthermore, the model is not even self-consistent, sincking in (110) and (110) planes. As stated in Ref. [1], the
the bulk electric-field mixing (i.e., the Pockels effect) choice of anion planes as a reference is arbitrary, so the
changes sign when one changes the definition of the unfredictions of the model should not depend on whether
cell. A solution to both problems is presented here. z; refers to cations or anions (this is nothing more than
The correct way to describe interband mixing has beem choice of how the crystal is partitioned into unit cells).
known for many years: It is given by Eq. (11.19) of Lut- However, sincé 110) bonds lie to the left of anions but to
tinger and Kohn’s (LK’s) paper on effective-mass theorythe right of cations, switching to a cation reference inter-
[3]. The LK representation of the wave function is anchanges the8 and F operators inVgr(z). This changes
exact representation valid for any microscopic potentialthe sign of the Pockels-effect matrix element in Eq. (1)
including that of a heterostructure under an applied elecef Ref. [1], a clear indication that the model is physically
tric field. Burt has used this representation to obtain annvalid.
exact envelope-function theory [4] by transforming LK’'s  All of these problems can be avoided if one keeps in
Eq. (I1.14) directly fromk space tar space, avoiding the mind a simple but often overlooked fact: An envelope
usual “gentle potential” approximation (l.21). The au- function is not an independent entity—it is a quantity
thor has shown that Burt's interface Hamiltonian may bederivedfrom the microscopic wave function [3].
interpreted as a simple unit-cell average of the micro- This work was supported by Hong Kong RGC Grant
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