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PHYSICAL REVIEW LETTERS

week ending
15 JUNE 2007

Mendil et al. Reply: In the preceding Comment [1], Collin
and Martinoty claim that a conventional flow behavior
(G' ~ f%2, G ~ f) is obtained at 20 wm gap thickness,
for a LC-polymer (LCP105) in the nematic phase, using
a filling with a capillary, whereas a solidlike behavior
(G' ~ Cst, G" ~ Csr) is observed by approaching two
parallel surfaces to the sample (as we apply in our experi-
ment). Our observations of a terminal solidlike behavior
are thus interpreted by Collin and Martinoty as an anomaly
induced by compression effects.

We clearly refute this interpretation.

We note that, on Fig. 13 and 14 of a previous paper
written by Collin and Martinoty [2], they report no more a
conventional flow but an elastic behavior at lower tempera-
ture using the capillary filling and the same polymer
(LCP105). Their previous observations are thus in contra-
diction with their present purpose; i.e., a terminal flow
behavior.

We are not convinced that the capillary filling is a stress-
free method. In this method, the nematic polymer is guided
by the capillary forces between the glass plates of the
piezorheometer. The polymer is strongly surface con-
strained, and very likely, the nematic phase is aligned
during this process. Do the authors look at an orientational
effect of the nematic polymer? Does the resulting flow
behavior depend on the sample orientation? Or on the
capillary forces-diameter tube-plate spacing? Where is
the sensor? What are the stress values at the beginning of
the filling, after a certain delay (relaxation)?

We have access in situ to the compression forces mea-
sured via the normal contact forces (the ARES rheometer is
equipped with a vertical force sensor centered on the rota-
tional axis). In our experiments, the normal forces are
within the limits of the sensitivity (about 1-10 g). No
increase of normal forces is observed when a sample
exhibits a gel-like, a solidlike, or a liquidlike behavior.
The compression effect cannot explain the solidlike behav-
ior observed in the isotropic phase of PAOCH3 (which is
chemically very different from LCP105).

Our protocol uses side-opened fixtures, large thickness
samples, and includes a long waiting time (typically
40000 s). These conditions and the absence of further
evolution ensure the relaxation from eventual previous
stresses.

Collin and Martinoty claim that the comparison between
LCP105 measured at 20 um and PAOCH3 is valid since
we show that the solidlike behavior is measured for thick-
nesses ranging from 25 to 300 um [3]. It is shown (see
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inset Fig. 1c of Ref. [3]) that the elastic response is weak-
ening at large thicknesses (typically 0.5 mm) giving rise to
the observation of a conventional flow behavior. The above
proposition to generalize a result whatever the thickness, is
contradicting with respect to both ours and the observa-
tions of a thickness dependence that they published in
previous papers.

Martinoty and Collin conclude their Comment by re-
peating that the solidlike behavior reported by Mendil ef al.
is arheological artefact, whereas the demonstration of their
claim is still missing. They did not work with the LC-
polymer (PAOCH3) presented in [1]. (We keep this sample
at their disposal to allow a more relevant discussion.)

From the comparison of the results obtained at low gaps
with various samples, we conclude that the terminal elastic
behavior depends on the chemical nature. We have ob-
served that a gel-like behavior is observed rather with
cyano-biphenyl LC-polymers [4], whereas a solidlike be-
havior is obtained for methoxy-phenyl benzoate LC-
polymers [5]. In all cases, a similar filling procedure is
applied and a conventional flow behavior is obtained at
large gaps.

Finally, if we would have observed, as Collin and
Martinoty do, stresses persisting during 6 days, far away
from the glass transition, we would suggest that the sup-
posed flowing materials present an unexpected stress mem-
ory. This would be our interpretation and also our
conclusion.
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