"7 SELF-DIFFUSION, THE GREEN-KUBO FORMULAS,

the Navier-Stokes equations are linearized.

For m =0 the integral diverges, because the exponential does
not then restrict the volume of phase space which contributes.
A natural cutoff is then given by the requirement that if
w,t>1, the corresponding k will no longer contribute to the

PHYSICAL REVIEW A

VOLUME 7, NUMBER 4

1441

correlation function at time ¢. A final cutoff is given by the
‘necessity for ke S1, where a is an average intermolecular
spacing.
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In a recent paper Bugnolo suggested that first-order smoothing theory describing wave propagation in
media with random fluctuations of the refractive index should not be used for wave numbers larger
than the correlation length. This suggestion is shown to be incorrect.

Bugnolo’s! intention is to show that the first-
order smoothing theory?=* for wave propagation in
media with random fluctuations of the refractive
index cannot be applied in the high-frequency case,
kolog> 1, where kg is the wave number of the wave
and [, is the correlation length of the density fluc-
tuations z,(r). [It was assumed that (1e(TIne(T5))
=(n2y ¢~'*2*11/10 1 The conclusion was based on
seemingly contradictory results of two theories on
wave energy transport: (i) first-order smoothing
theory (FOST), ~* and (ii) a transport theory using
thie photon picture, as developed by Bugnolo™® (B).
A thorough comparison was only made for those
terms (“coherent terms”) which describe energy
loss due to scattering of radiation out of the wave,
and a discrepancy was found there between FOST
and B for kgly>> 1. I should like to point out that
this discrepancy does not in fact exist and was
owing only to an erroneous evaluation of the rele-
vant equations by Bugnolo. Within certain limits
both theories give the same scattering losses.
Bugnolo’s conclusion that FOST should not be used
for kyly>>1 is therefore not supported by his work,
and instead the opposite conclusion is suggested,

The dispersion equation including scattering
losses, as given by, for example, Eq. (23) from.
Ref. 3, reads in Bugnolo’s notation

Rogr= (V2 IV {R2 12 - (1 = iRy 1y)?

£ [(1 - 2ikg L) +4(mPr 215(udy T212 L (1)
For ko 1p> 1 and small fluctuations
Nralaing) <1, @)

(No=27/ky, 7,=¢%/mc?), one obtains the two approx-
imate solutions;

kegs = ko (L+3/koly) , (3)
Le~ ko [1+ (277 2/ k§) (n2y (1 + 2iko 1)) (4)

Equation (3) is the solution given by Bugnolo® (apart
from a factor of 2 which is missing). The relevant
ke is, however, given by Eq. (4) since, owing to
relation (2) 2{, corresponds to a wave with less
damping than the one with /;;. The damping coef-
ficient due to the imaginary part &, of klf; is

2ky=2v2(n2) 152§, (5)

and this agrees exactly with the value derived from
Bugnolo’s theory for kyl,> 1, Eq. (20) in Ref. 1
(apart from the misprint A;2 instead of A% in Ref, 1).

The first-order smoothing theory has been ap.-
plied to the case kyl;> 1 from the very beginning
of the theory, © and its justification for this case
has been investigated by several authors.”® For
kolo>>1 their results seem to agree.’ The range of
applicability of FOST as quoted by, for example,
Ref. 9, Eq. (32b) in fact exactly agrees with condi-
tion (2) of this paper.

*Work performed under the terms of the agreement on
association between the Max-Planck Institut fir Plasmaphysik
and EURATOM.
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