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COMMENTS

Comments are short papers which criticize or correct papers of other authors previously publishedRhysieal Review. Each
Comment should state clearly to which paper it refers and must be accompanied by a brief abstract. The same publication schedule as
for regular articles is followed, and page proofs are sent to authors.

Comment on ‘“Light scattering from the L; (spongg phase:
Evidence against logarithmic corrections to ideal scaling”

G. Porte, J. Appell, and J. Marignan
GDPC, CNRS URA 233, Case 026, Universitentpellier 1, 34095 Montpellier Cedex 05, France
(Received 9 November 1995

We discuss the above referenced article by Daatial. and show that the light-scattering data measured by
them on thelL; phase of the sodium Ki-ethylhexy)sulfosuccinate—brine system are essentially similar to
those presented previously by us for the same system. After reanalyzing the thermodynamic model of the
authors, we show that their data do not bring convincing evidence against logarithmic correction to ideal
scaling.[S1063-651X97)15106-6

PACS numbdis): 64.70.Ja, 82.65.Dp, 78.36c

In a recent articl¢1], Daicic et al. present a light scatter- correlations in the multiconnected membrane are weak and
ing study of the sponge phase of the sodium(ais conformational entropy is large. Considering these facts, we
ethylhexy)sulfosuccinate/AOT)—-NaCl-water system. The see no reason to believe that the contribution of fluctuations
data are treated in the frame of a thermodynamic theory tha#] to the free energy is negligible compared to the elastic
they have presented in a previous artifhd. The authors  terms retained in Eq(1). Note that if such an approximation
conclude that their study provides “definitive experimentalyere applied to the swollen lamellar phase, the Helfrich
evidence that the renormalization effects, so often invoked asieric interaction should be simply neglected.
an important th_ermodynamic feature of fluid membrane o second point is related to the® term in Eq.(1). As
phases, do not, in fact, appear.” They expressed strong regje|| a5 the cubic term, it is calculated from the bending
ervations about data that we had collected earlier on the Sa"é?lergy of the surfactant monolayers as defined up to the

system[3]. In this Comment, we first point out inconsisten- harmonic ordequadratic in curvatupeby Ho and k. How-
cies in the authors’ theory and then observe that their datgver it is clear from simple dimensional 0anal s.is that the
are, in fact, essentially similar to ours in the relevant dilute ’ P Y

range neglected anharmonic terngguartic in curvaturgwill also

. . - . . . 5 . .
The theory of the authors relies on expressipnfor the bring finite contributions into theb® term ing. Here again

free energy density of the sponge phase as function of the there is no reason to presume that these contributi_ons are
volume fractiong of membranes: small compared to those arising from the only harmonic term

retained in Eq(1). So in order to remain consistent within
H 1 the harmonic starting point, the calculationsgrshould not
g=2f<(—20 H3+ - ¢5>, (1)  be pushed beyond the® term. Furthermore, the conforma-
| 4l tional fluctuations will presumably also bring in an uncon-
trolled contribution to thep® term. In this context, the coef-
whereH,, «, andl are, respectively, the spontaneous curvadicient taken in Eq(1) for the quintic term is quite arbitrary.
ture, the mean curvature bending constant, and the thickness Finally, in order to evaluate the evolution Bify and « as
of the individual monolayers stuck opposite to one anothefunction of the salinity, the authors have fitted the experi-
so to make the bilayer. Expressigh) is based upon the mental lamellai-5 coexistence line in terms of the theoreti-
treatment of the midsurface of the multiply connected, dis-cal expressions of the free energy densities in the two phases.
ordered bilayer as a minimal surface and the elastic energy Bor theL; phase they toolg as given from Eq(1), thus
determined by the fact that each monolayer is displaced byeglecting all bending fluctuations. For the lamellar phase
| from the midsurface. they used the classical Helfrich steric energy which entirely
In other words, the thermodynamics of the sponge phasarises from bending fluctuations. This means that the free
is treated irf1] as that of a cubic crystal of membrane at zeroenergy densities of the two phases are not compared at the
temperature. But a crystalline structure would lead to shargame level of approximation.
Bragg diffraction peaks, while the neutron scattering patterns These are the three weak points that we see in the authors’
of all sponge phases studied to date only show a smootbonceptual framework. The situation would certainly not be
maximum with no Bragg singularit{Fig. 6 in[3(b)]): the so serious if the purpose were to give a qualitative interpre-
structure is liquidlike and not crystalline. Therefore, positiontation of the general phase behavior. In this respect, we ac-
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knowledge that the general basis of the authors’ approach #®r which the radii of curvature are comparable to the thick-
indeed appealing. We ourselves explicitly pointed out thenessl of the bilayer. This is the reason why our datd &

role of Hy in a very similar manner in our previous article are shown at low volume fractions onlgiata at higher con-
[5]: the prefactor of$® in Eq. (1) is in fact a simple transla- centrations are reported {I7] having identical behavior as
tion of our previous expressiof®) in [5]. But the aim is to  those of the authors ifi]). They are plotted in the represen-
treat data quantitatively so to reject definitely the renormaliation appropriate to emphasize log deviations to the ideal
ization scheme. For this purpose, the accuracy of the theo§ePendenceFig. 9 in [3(b)]): a reasonably straight line

is crucial: the data being explicitly taken at the phaseP€Nd obtained, there is no contradiction with the renormal-
boundaries, they bear by themselves no significance regardfation scheme. Moreover, one easily checks that, restricted
ing log correction unless they are treated quantitativel 0 the same concentration range, the data of Daisal. in

within a consistent thermodynamic theory. Therefore, in ourgé] rr:eas\:aemZtitz)enhat\agr Ig?/gaczgfaoglgt:e tiz)loggrdolr;tﬂ:ﬁesir:nie
view the unjustified approximations mentioned earlier pro- P ’ y P

duce a real problem: as a matter of fact, we note that the da{%gtd’:_lt'?h \f}!fhe' So I\tNe co_mplletely d'j:’a%r.ef W;thtrt]hie
shown by the authors deviate considerably at low concentra: atement tha € resufts are in clear contradiction to tho

S
: e P iously published.”
tions from the model predictiongip to 1000% in Fig. B previously i

As regards the log correction, it is true that no scaling of There is one point, however, where we acknowledge the

th criticism of Daicicet al. our dilution line suffers from a
e form P o
lack of specifications of the compositions of the samples.
g=Ad%log( ¢/ p*) 2) Hence, we have no guarantee of invariance for the elastic
properties of the bilayer upon dilution. Furthermore, the
for the free energy density of the; phase has never been phase of the sodium kL&-ethylhexy)sulfosuccinate—brine
clearly demonstrated. Nevertheless, E2).has good chance system cannot be diluted below 5%: this is not an ideal situ-
of being reliable because it incorporates only extremely genation when the purpose is to check scaling predictions
eral features of fluid bilayers: the maitt dependence is an for high dilution only. So our data should not be consid-
immediate consequence of the scale invariance of the benéred as a definite proof of the log corrections; actually,
ing elasticity and the log correction is expected from thewe did not make a conclusive statement[B]; and we
renormalizations of area and rigidities which have a priori nopointed out explicitly that dynamical properties are not
reason to cancel exactly. These renormalizations have be@onsistent with the log scheme. The criticisms raised in
calculated on very general and rigorous theoretical groundthe articles of Daicic et al. indicate that the sodium
[6]. However, Eq.(2) is an asymptotic expression that only bis(2-ethylhexy)sulfosuccinate system is not very appropri-
stands for diluted samples where the local curvatures arate for that purpose and that measurements remain to be
small. Therefore, it makes no sense to compare B§. done on a system where the; phase is stable at much
against experimental data taken at concentrations up to 40#igher dilution. In our opinion, the issue is still open.
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