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Résumé. 2014 Des systèmes cholestériques présentant un mésomorphisme rentrant ont été obtenus
en dopant un mélange possédant une phase nématique rentrante avec des substances optiquement
actives comme des dérivés de la tygogenyne et du 1-menthol. Le déroulement de l’hélice cholestérique
a été observé à l’approche de la transition TCh-SA dans les phases cholestériques haute et basse tem-
pérature. L’influence de la concentration du dopant sur la stabilité de la phase smectique intermé-
diaire et sur la valeur du pas cholestérique est discutée.

Abstract. 2014 Induced cholesteric systems with reentrant mesomorphism were observed by doping
reentrant nematic mixtures with optically active tygogenyn and 1-menthol derivatives. Helix unwind-
ing was observed on approaching TCh-SA in both cholesteric phases. Influence of the dopant concen-
tration upon the stability of the intermediate smectic phase and helical pitch is discussed.
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1. Introduction.

Since its discovery by Cladis [1], the reentrant phenomenon has attracted considerable attention,
and a number of systems with such properties have been investigated [2, 3]. It is generally agreed
that the physical properties of both nematic phases are roughly similar [4], although some quan-
titative differences have been pointed out, e.g. the values of the activation energy [5] and of the
orientational order parameter are noticeably higher in the Nre phase, presumably due, in the
last case, to lower temperature [6]. So it was a natural attempt to induce helical twisting in reen-
trant mixtures. With sufficiently high concentrations of optically active dopants selective reflexion
in the visible range was reported [7] ; later on, pure chiral reentrant nematics were synthesized [8].
A search for new systems is going on, with the study of the influence of the dopant nature on the
thermal stability of the intermediate smectic phase [9].

In the present paper we report helical pitch temperature and concentration dependences
in both cholesteric phases for reentrant nematics with optically active dopants.
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2. Experimental.
We have chosen a reentrant nematic mixture of the following composition :

The mixture displays reentrant mesomorphism [2] with large temperature ranges for all the
phase of interest :

In all our experiments we used tygogenyn caprinate (TC) [10].
This substance was used in some of our earlier work to induce helical twisting in nematic

matrices [10] and proved itself to be an effective optically active dopant. We have performed some
experiments with other optically active dopants but it is clear that introducing the same amount
of 1-menthyl-p-methoxy cinnamate instead of 5 % TC caused the reentrant cholesteric phase to
disappear and the thermal stability of the smectic phase to decrease. Helical pitch p values were
determined by the technique of Bragg diffraction on the focal conic texture [10,11] for p &#x3E; 1 ~m
and by selective reflexion spectra from the planar texture for p = 0.2-0.5 ~m. Phase transition
temperatures were determined through a polarizing microscope.

3. Results and discussion.

Figure 1 shows how TC concentration affects the intermediate smectic phase existence range.
One should note that this influence is rather complicated with TC in the concentration range
3-8 % inducing no decrease in the thermal stability of the intermediate SA phase. This behaviour
is difficult to explain : as a matter of fact the TC compound is non-mesogenic, and its molecular
structure [10] differs greatly from that of the nematic matrix. One may assume that this rather
unexpected behaviour is due to some specific interactions between the molecules of the matrix
and the dopant; in any case, there is a need for further investigations on this comportment.

In figure 2 we give the helical pitch temperature dependences for the different systems studied.

Fig. 1. - Influence of the TC concentration (%) on the mesomorphic behaviour.
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Fig. 2. - Helical pitch temperature dependences for the different studied mixtures. Numbers 1-8 corres-
pond to TC concentration.

Following the predictions of Billard [7] we have definitely demonstrated the helix unwinding in
both low and high temperature cholesteric phase on approaching the cholesteric to smectic A
transition. Moreover, in the low temperature cholesteric phase, the p(T) curves are found to be
not so steep, presumably reflecting an influence of the TC rotational vibration anharmonicity.
The induced cholesteric systems comprising non-smectogenic nematics and tygogenyn deriva-

tives are characterized by their negative 2013~ values [9]. At last, the variation of the inverse pitchy g dT [~ ’ p

p -1 with the TC concentration is given in figure 3. Within experimental errors, the plots obtained
are linear, as is usually observed for induced cholesteric systems.

4. Conclusion.

In this paper we have given the first quantitative measurement of the temperature dependence
of the helical cholesteric pitch in a cholesteric reentrant mixture. From a practical point of view
let us point out that some of the mixtures exhibit a low temperature reentrant cholesteric phase,
near room temperature, for which the pitch variation against temperature is opposite to classical
systems. This property will probably, as reported elsewhere [12], stimulate the fabrication of
liquid crystalline thermo-indicators giving blue light reflexion at low temperature and red one
at high temperature.

Fig. 3. - Variation of the inverse pitch (p - 1) with the TC concentration (OAD = Optically Active
Dopant).
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