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We reply to the Comment of Grigutsch and Stannafigbys. Rev. E(to be published on our paper,
Palanganat al[Phys. Rev. E 56, 4281997 ]. The fact that a viscous process determines the geometry of the
magnetic walls of a nematic liquid crystal sample is used to show that the viscosity coefficients appear through
its relative values. These values are very similar in several different nematic samples. This similarity is
proposed as being responsible for the existence of the corresponding [Sa®&3-651X99)08207-0

PACS numbg(s): 61.30.Gd, 61.30.Jf, 64.70.Md

We thank the authors of the Comméii, Grigutsch and tend to give a theoretical explanation of the law of the cor-
StannariugGS) for the attention devoted to our papé]. responding states itself, but only to expose it as an experi-
Let us present a summary of their criticism. In our papermental achievement. It must be emphasized that the static
some macroscopic parameters of the walls appearing abo¥eeory was used for two purposes) to give a universal
the Freedericksz threshold have been scaled, and we haveguation,
found that the resulting distribution of points suggests the
existence of a universal line of corresponding states. GS af-
firm that the use of a wall to exemplify our corresponding a)z(—r;— n+2h%u’(5)=0, (1)
states law is incorrect. We have used a static model to de-
duce the scaling rules, and the walls result from a dynamic
selection meChanism, inVOIVing the ViSCOSity and the elasticdescribing the walls’ Shape, amm) to give the Sca”ng laws
ity of the system. Furthermore, according to GS, two
samples differing only by the viscosity coefficients, but hav-

ing identical elastic constants, will yield curves with differ- 2

2
ent wavelengths. XaH§=K33(z +K f) x2— K33;2, h= i
We agree with GS when they affirm that the full explana- b d XaH?2 He
tion of the law of the corresponding states cannot be static (2

but requires a dynamic approach. But our paper does not
contain the affirmation that the arising of the magnetic walls
can be fully understood in the framework of a static ap-leading to the above equation and to the corresponding states
proach. This fact is explicitly recognized, for instance, on p.(the definition of the parameters of the above equations can
4284 of the commented paper, where we have stressed thiaé¢ found in Ref[2]).
*“...in order to find this dependence it would be necessary to The scaling rules given by Ed2) lead to Eq.(1) and
consider the physics of the system in the instant in which thevould be applicable for static configuratiorisee Refs.
walls were created, which would involve the study of a non{2,3]). Notwithstanding, we used it in the walls that have
linear process, and that is not our aim here. We want just tbeen produced by a dynamical mechanism. Before the appli-
describethe existence of the corresponding ssate” Fur-  cation of above scaling rules the measured points are spread,
thermore, a few lines ahead, we have recognized that thend there is not any evident correlation among them. But, as
static considerations cannot give an explanation for the lavcan be observed in Reff2], after the application of scaling
of the corresponding states and affirm:.. Certainly, in or-  rules they look as if there was a sole line along which they
der to achieve such a requirement, each particular systexpalesce. As observed by GS, this result is unexpected. The
could give a particular value to these parameters. We havelastic properties of the nematic liquid crystai_C) mate-
found not only that all the experimental points can indeed beial are not the unique factors responsible for the geometry of
put along the same universaldin..” Finally, at the Conclu- the walls. Lonberget al. [4] have shown how the combined
sion we repeat' .. This constant must be determined by the action of the external field on the director and the fluid mo-
physics of the system in the moment in which the walls ardiion produce the walls. Therefore, it may be expected that
producel...” Therefore, the commented paper does not insome dynamic parameters, such as the viscosity coefficients,
will contribute to the determination of their geometrical
properties. This contribution should emerge through the con-
*Permanent address: Departamento d&icB) Universidade Es- stants of integration of Eql). More precisely, even being
tadual de Londrina, Campus Universita Londrina, ParanaBra-  the measurements of the walls’ parameters made in a static
zil. condition, the constants of integration in EQ) are fixed
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during the fluid flow that gives rise to the walls. Therefore, Nevertheless, if we accept the result of their Fig. 3 as true,
some information about the physcial conditions prevailing infor all values of the magnetic field one will fin#(h)
its origin is expected to be found in the parameters of the>0.92. Furthermore, for both limith?>—1* and h®—c,
walls. It is with some surprise that one discovers that onlyone would obtaink(h)—1. As we have demonstrated],
the static parameters, through the scaling presented abouwde parametek governs the shape of the walls, and when
are enough to put the experimental data along a single curve.1 the wall would be given by an abrupt, infinitely thin,
Consequently, the success of the scaling laws, in reducingansition between the two stable configurations. This wall
these experimental data to a possible universal line, seems teould be described by the hyperbolic tangent where the satu-
indicate that there is also some unknown uniformity in therated portion of the wall is its dominant porti¢8]. There-
dynamic process that has built the walls. fore, if we accept the result presented by GS, as thed-re
Since the publication of our paper, we have worked on aricksz threshold is approached the wall will become more
dynamical justification for the law of corresponding states. Aabrupt, and its saturated portion will become much larger.
summary of the conclusions of this paper will be given be-This has not any experimental evidencégeg[9] has mea-
low, the full explanation has appeared in REf]. By con-  sured the length of this transition and has shown that it goes
sidering the dynamic process of creation of the walls weexactly the opposite way. As the Tdericksz transition is
were able to show that the relative values of the viscosityapproached, it becomes larger and larger. So, is it not a ab-
coefficients are the dynamical parameters determining theurd by itself to believe that in both limith?— 1% andh?
wavelength of the periodic structure. Due to that, samples—», the walls shape would be the same? In the limikof
differing only on the viscosity coefficients—but having simi- —0, the wall would be given by an infinitely large sinu-
lar reduced values—may produce curves very similar. To ousoidal profile[10] (it is enough to observe that wherf
surprise the data collected in NLC literature concerning dif-—1* the dominant term in the polynomial expansion of the
ferent compounds presented an approximated similarityfree-energy density would be the quadratic $¢&B. There-
among the relative values of the viscosity coefficients. Theore, ash®>—1*, we findk—0.
calculations done in Ref3] indicate that the key to under- In the GS argument a relation is used that follows from a
standing this unexpected behavior of the walls’ correspondlinear analysis. As it has been demonstrated in the paper of
ing states is this coincidence in the reduced viscosity coeffiSrajeret al. [5], Amengualet al. [6], and quoted in a paper of
cients. GS [7], when the nonlinear analysis is used, a shift of the
One interesting point emphasized by GS concerns our dewalls’ periodicity is observed. This means that the function
duced form for the walls. In a previous wofR] we have k(h) would be shifted to small values. Therefore, while the
shown that, in a fourth-order polynomial approximation for relation used by GS is important to understand the origin of
the free energy, the shape of the walls would be given by athe selection mechanism for the periodicity of the walls, it
elliptic function, whose form factok fixes the shape of the cannot be considered as the final result when experimental
walls that would be determined by the external magnetiovalues are considered, because nonlinear effects have to be
field, k=k(h). In our work anad hocform was assumed for taken into account. For example, as we have shown above,
this equation. Two interesting observations made by G®ne would expect that whel—1 one would havék—0,
about this assumed form are that our relation is not in accordnd notk— 1. It was this reasoning that led us to Ed) of
with the experimental data, and that the proper relation cafil]. The simplest relation making the transition betwden
be numerically deduced from the Lonberg theory. Moreover=0 and an asymptotic value df=1 is an exponential.
they claim that the results exhibited in Fig. 3 of their Com- Surely, the correctness of this relation must be proved. But,

ment are in disagreement with oad hocrelation. in any way, it cannot result from the linear analysis proposed
First of all, it is important to stress that the core of their by the authors of the Comment.
critique resides in Eq(3) of their paper. That relation fol- To conclude, we have applied the same scaling that leads

lows from the work of Lonbergt al. [4] and shows how the the static equations to a universal equation, to the dynamic
walls periodicity is selected as a function of the externalequations describing the arising of the walls. It was discov-
magnetic field. Even being an important relation in the his-ered that the resulting equations have no more elastic param-
tory of the phenomenology of these walls, it is not in accordeters. The viscosity coefficients still remain in these equa-
with the experimental observations. We are not the only onegons as a ratio. We have found from the literature data that
to affirm it. This fact is well known in the NLC literature. To this ratio is much more coincident than the absolute values of
quote a few works, we point out that Srajer, Fraden, andhe coefficients and this coincidence is the reason why our
Meyer [5] showed that, in order to be in accord with the points seem to be distributed along a single line. Therefore,
experimental data, this relation needs some improvementss this reduced viscosity are neither scaled out of the dy-
(notice that Fraden and Meyer are also co-authors of th@amic equations or absolutely equal, we must be rigorous
original work of Lonberg. One of the changes made by them and affirm that this line of corresponding states is, by now, a
was the introduction of nonlinear effects in the selectioncoincidence. But, we believe that once this coincidence is
mechanism of the walls’ periodicity. This is exactly what we justified on theoretical grounds, this fact can justify the ex-
have done in our justification for the corresponding stategstence of the corresponding states.

[3]. Amengualet al.[6], in one of the papers quoted by GS,

also have made a detailed study of the nonlinearity of this

selection mechanism, and from their results also follows that Financial support from the Conselho Nacional de Desen-
Eq. (3) of [1] needs improvements. Even GS, in a previousvolvimento Cientiico e Tecnolgico (CNPg is acknowl-
work [7], recognize the existence of this nonlinear effect. edged.
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