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whereas the rms fluctuation is given by

([ne(T) — ()Y _ [(Ang?Y2

n{T) nT)
[nd T + AT — nd T — (&L
ndT + (AT + nd T — (AT
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Using the Saha equation and neglecting density fluctuation,?

;’—(T)_ 3/4
()~ 2 {(1 + oY exp[sz g e>] +

(1 — ¢34 expl:— 2%(1 i EJ} 9)

| (1 4 e¥*exp £

[(An ) 1/2
n,(T)

in which e = [(AT)2]Y2/T, and B is the ionization energy.
When € « 1, Eqgs. (9) and (10) take the respective forms
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It is seen that, to lowest order, the preceding are identical to
Egs. (16) and (19) of Ref. 1.

In summary, the results of Ref. 1 concerning the values
of the ratios n.(T) /n.(T) and [(n.)2]"*/n.(T) have been shown
to be based on a physically unrealistic probability distribution
for the temperature, the distribution consisting of two equally
weighted delta functions; i.e., a special case of the marble-
cake model. It then follows that the analysis of Ref. 1
is equivalent to sxmply assuming that, for any function f(T),
the expected value is the arithmetic average of f{T +

[(AT)? ]1’2} andf{ — [(aT)? ]”2} , and that the rms fluctua-
tion is one-half of the magnitude of the difference of f { T+
[(AT)2]"*} and f{ T — [(AT)2]"}.
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the results of Ref. 1. In fact, appropriate reservations on the
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distribution implied by Eq. (12) of the latter reference were
also voiced in the same paper, although the form of the dis-
tribution itself was not derived.

The applicability of the results of Ref. 1 to the inviscid-
mixing or marble-cake model? 3 had also occurred to the
writer. However, whereas in its early versions the latter

.model indicated no upper limit in the normalized electron

density fluctuations (see Fig. 9 of Ref. 3), the results of Ref. 1
showed a definite upper limit (of unity) of the normalized
fluctuations. A tentative explanation of this discrepancy
is that the marble-cake formulation is unable to distinguish
between the pseudoaverage n.(T) and the numerically much .

larger proper average n.(T). - Until the latter formulation is
completed to the point where it can be used to compute
electron-density fluctuations in a more definitive sense, its
identification with the results of Ref. 1 may be misleading.
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Further calculations, such as those shown in Ref. 1, have been
performed at this laboratory using a Gaussian, a parabolic,
and a square probability distribution function. The results
are shown in Fig. 1. These indicate that, for all reasonably

well-behaved distributions, the fluctuation [(An,)?]Y%/n,(T)
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Fig. 1 Dependence of electron deasity fluctuations (left)

and proper average density (right) on virtual temperature

fluctuation for var’ous probability distributions: 1) Gaus-
sian, 2) parabolie, 3) square, 4) Ref. 1, Eq. (12).

is proportional to the virtual fluctuation x for small values
of the latter; for air, this corresponds to temperature fluctua-
tions below about 3%, for a temperature of 3000°K. This
is understandable because for small x the computation of the
higher-order correlations, and, hence, the use of a distribution
function, are unnecessary [see Eq. (15), Ref. 1]. However,
in contrast to the results of Ref. 1, the previously mentioned
distributions do not force the electron fluctuations to any
limit as x increases. On the other hand, all such distribution
functions show that the difference between the pseudoaverage
and the proper average electron density is even larger than
that predicted by Ref. 1.
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