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ble contributions to the sum in (1), interband and
excitonic, with +,. —(d,.t =re, in both cases, and
with oscillator strengths f, and f„respectively,
given by

f, = (o,(Ge)/(ug,

f2=1-fi

(4)

Harrison's model retains only f„whereas our
model includes f, +f,. From an inductive view-
point the cancelation of the two effects, as re-
quired by the sum rule, is a great simplification.
It is just this cancelation which makes possible
a chemical theory, i.e. , one which explicitly ex-
hibits effects dependent on size and on the va-
lences N and 8-N or the valence difference 8
-N-%=2(4-N).

At present there are no complete deductive
treatments in semiconductors of excitonic effects
(sometimes called local-field corrections) which
would explain the observed cancelation. There
have been several efforts on the subject recent-
ly, ' but none of them has attempted to establish
broad chemical trends of the kind required to dif-
ferentiate between Harrison's and our own mod-
els. Because our model incorporates the sum
rule (2) in the simplest possible manner, and be-
cause it is both classical and chemical (in the
previous sense) I believe it is the one to be pre-
ferred in most cases.

In view of the above, I recommend caution in
considering the use of Harrison's model. There
has been solid work extending and refining our
ideas, e.g. , the derivation of orbitally dependent
electronegativities, "which resolves the discrep-
ancies between Pauling's table of electronega-
tivities and our table, as well as work on ionic

contributions to structural energies in interme-
tallic compounds. " Because of this excellent
work the entire field of theories of electronega-
tivity will soon be ripe for review again.
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The central question of Phillips's Comment, that concerning the dependence of dielec-
tric constant on band gap in polar semiconductors, is extracted and answered theoretical-
ly and in terms of experiments. My conclusion differs from his.

I agree that the variation of oscillator strengths
in isoelectronic series of increasing polarity,
such as Ge, Gahs, ZnSe, CuBr, is very impor-
tant. This is particularly true for Phillips s ion-

icity theory' since the cornerstone of the work
is the assumption that the dimensionless oscilla-
tor stength can be taken as constant in going from
Eq. (1) to Eq. (3) in Phillips's Comment; that
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step is basic to the definition of ionicity in terms
of the dielectric constant and the entire structure
rests on it. In contrast, the dielectric constant
derived in the bond-orbital model' shows an ad-
ditional dependence upon polarity due to the spa-
tial separation of the bonding and antibonding
states. This yields a dependence of ~, —1 upon
the band gap of the form (he@,)

' in an isoelectron-
ic series, or a proportionality of the dimension-
less oscillator strength to h~, '. Note that bond
length does not vary appreciably in such a se-
ries. ) It is desirable to state the problem clearly
and to seek a test of these significantly different
results. We should not selectively bury the re-
sults we do not like by introducing new parame-
ters to absorb the discrepancy.

The oscillator strength for a particular transi-
tion can be written in terms of the matrix ele-
ments of the coordinate between those states or,
with use of a familar identity, ' in terms of the
matrix elements of the gradient. The latter form
is

The assumption upon which Phillips has based
his theory, then, is that the sq~~~xe of the matrix
element, (i lVl j)', is proportional to the band gap,
5~, =@~„for the two-level model. The bond-or-
bital model predicts it to be independent of the
gap. The square of the matrix element has long
been known experimentally to be independent of
polarity, or ionicity, in an isoelectronic series,

in support of the bond-orbital model but contrary
to Phillips's assumption. The recent calculations
by Chelikowsky and Cohen, shown in Phillips's
Table I,' independently support this conclusion as
have earlier calculations. This simply means
that some of the oscillator strength is transferred
to higher energies. There seems not to be theo-
retical nor experimental support for the assump-
tion upon which the ionicity theory is based. It
may have seemed plausible at the outset and
there may not have been motivation to test it sub-
sequently. It appears now that the assumption
was incorrect and I do not find the current effort
to rescue it convincing.
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The experimental results used by Dao et al. to support a "scaling-in-the-mean" hypoth-
esis for semi-inclusive processes can also be reproduced by a simple Ansatz for the in-
variant cross section obeying Feynman scaling, Koba-Nielsen-Olesen multiplicity sealing,
and factorization in longitudinal and transverse momenta.

In a recent Letter, Dao et al. ' observed a strik-
ing regularity in semi-inclusive production of m

in PP collisions. They studied the production
cross section as a function of the prong number
n, the pion longitudinal momentum pl„and its
transverse momentum pr. With (p&)„denoting
the mean value of the longitudinal momentum for
a given prong number, they find that the differen-

tial cross section' ((p~)„/nv„) dv„/dp~ is a func-
tion only of the ratio pl, /(p&)„and is independent
of both n and the total energy s; this may be
called "scaling-in-the-mean" for the longitudinal
cross section. An analogous observation was
made for the transverse-momentum distribution.
Deo et al. use this observation to propose seal-
ing-in-the-mean as a general property for semi-
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