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Several errors in the above-mentioned paper are pointed out. In particular, an incorrect boundary
condition at r =0 (which had been previously corrected by others) is again rectified. Finally, an alter-
nate variational functional is presented which yields the nonlinear Poisson's equation exactly (rather
than approximately).

In the above-named paper, Mohammad' considers a
Poisson equation associated with an impurity ion poten-
tial. This differential equation for the potential tp(r) is
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where

the origin becomes

ep@(r)~
&/

for r~0
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and not ep/E'p as stated in the above-mentioned paper.
(e) Next a trial function

4&(r) =Ce '"+De

(4)

G(p) =4' A [ P]/~(g) 2&/~(q+ etpo/Tk) ] (2)

Here V&/2 is the Fermi-Dirac integral, vi is the reduced
Fermi level, e(r) is the spatially variable dielectric con-
stant, and A is a constant. By approximating the V, /2
function as a polynomial, Mohammad recasts the prob-
lem into an equivalent variational principle. There are
several errors which we wish to point out.

(a) The expression for L, [his equation (19)] should not
have the multiplicative factors of "a"and "b."

(b) The expression for L2 [his equation (20)] should in-
volve the square of the derivative rather than the deriva-
tive of the square.

(c) The correct boundary condition for tp(r) at r =0,
corresponding to a proton of change ep at the origin, is

epg(r)~ for r~0 .
e(0)r

Here e(0) is the value of the dielectric constant at the ori-
gin [not to be confused with eo, which is the bulk value of
the dielectric constant, i.e., e(ao)]. This misconception
concerning the boundary condition at the origin has ap-
peared previously in the literature and was subsequently
corrected by Csavinszky.

(d) Mohammad employs a sequence of changes of
dependent variable. Starting with the actual potential y,
one has g=rtp followed by @=e'/ P. When these are
taken into account, the boundary condition for C&(r) at

is chosen. In view of the above remarks, the correct rela-
tion between the coefficients C and D should be

epD= —C
&(0)I/2

rather than D =C —1 as stated in the above-mentioned
paper.

(f) Mohammad discusses the extremalization pro-
cedure, later remarking that the method is "simple. "
He claims that one can extremalize the functional
L(C, a, b) with respect to C to obtain C(a, b) Yet the.
original L is a polynomial of order 10 in C. To extremal-
ize it would require finding the roots of a ninth-order
polynomial. He proposes that one choose b and then
determine whether the two a values from the dL /Ba =0
and BL /Bb =0 extremalization equations agree with each
other. We raise the point that all of this must be done
numerically for each pair of values (tt, b). Using his sug-
gested increments (b,a =b,b =0.0001) and assuming that
a and b are of the order unity (he does not give any units
for these values), one can estimate 10 X 10 = 10 numeri-
cal integrations for each value of C. Thus his suggestion
for implementing the method would be calculationally
impractical. Of course there are better search procedures
available for carrying out the extremalization.

Finally, one might also question why Mohammad first
approximates the V, /2 function in the differential equa-
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tion and then concocts a variational principle to repro-
duce this approximated equation. A more logical pro-
cedure would be to first find an exact variational principle
and then make what approximations are deemed con-
venient for implementing it. To this end, we offer the fol-
lowing variational principle pro bono:

5L [qr] =0,

where
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Direct substitution of this into the Euler-Lagrange equa-
tion yields Eq. (1). This variational principle, Eqs.
(7)—(9), is similar to one proposed previously by Brown-
stein but is perhaps even simpler in that it involves only
the V function of order j=—,

' rather than j=—,
' as in Ref.

4. One could now make any suitable approximation (e.g. ,
a polynomial fit) to the V, &2 function in G; however, an
ordinary table look-up plus interpolation might be the
most expedient procedure to follow.
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