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Conference on Dynamics and Defects
in Liquid Crystals
Honouring Alfred Saupe

O.D. LAVRENTOVICH

Kent State University, Kent, Ohio, USA

At ALCOM’s international symposium on 12—13 October 1995, over 100
participants gathered in beautiful Cuyahoga Falls, Ohio, to discuss current
developments in dynamics and defects in liquid crystals and to honor Pro-
fessor Alfred Saupe on the occasion of his 70th birthday. ALCOM, the US
National Science Foundation and Technology Center on Advanced Liquid
Crystalline Optical Materials, is a consortium of Kent State, Case Western
Reserve and Akron Universities.

During the conference, it became evident that the areas of defects and
dynamics in liquid crystalline materials, topics which have played an im-
portant role in many of Alfred Saupe’s contributions, were opening doors
onto new challenges in the development of liquid crystal physics as well as
onto new strategies to advance our understanding of non-linear non-equi-
librium systems. Contributions made during the conference also clearly
demonstrated that during his scientific career Alfred Saupe laid the ground-
work in the physics of liquid crystals on which much of the current knowl-
edge and research is based.

The first of these was the clear recognition that H. Pleiner (Mainz, Ger-
many) gave the Symposium’s Keynote Address: “Alfred Saupe — 40 Years of
Research”. This lecture was an efficient (one year per minute) and thorough
overview of Alfred Saupe’s classic pioneering contributions to the science.

'This article was first published in Liquid Crystals Today, Volume 6, Issue 1, and is the
copyright of Taylor & Francis Publishers. It appears with their permission.
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These include the Maier-Saupe model of the nematic phase; predictions of a
cubic defect structure for blue phases; prediction of helix structures in chiral
smectics; discovery of biaxial nematics in lyotropic systems; first hydro-
dynamic theory of biaxial nematics and smectic C liquid crystals; modern
presentation of the divergence terms in the elastic free energy, the first
calculations of the elastic constants based on model intermolecular poten-
tials. The talk was divided into four parts, covering contributions in the
areas of

o structure and order

o defects, dynamics and instabilities

e new phases and phase transitions, and

e applied research.

In the discussion following Pleiner’s lecture, P. Palffy-Muhoray (Kent, USA)
drew attention to unpublished work (1972) where Saupe first observed and
correctly explained the light-induced Fredericksz transition.

G. Durand’s (Orsay, France) lecture on order parameter dynamics at the
nematic-isotropic phase transition showed that thermal effects associated
with changes of orientation order (the orientation equivalent of adiabatic
demagnetization) are not only observable, but can play a key role in the
dynamic response of nematics to external fields. This talk was followed by
A. Saupe’s (Halle, Germany) observations using the atomic force micro-
scope of complex defect structures in glass forming nematic and smectic A
polymers. ‘

The next four reports concerned dynamics and defects in liquid crystals.
C. Rosenblatt (Cleveland, USA) showed that in the vicinity of a threshold
field, the dynamics of an electric field driven antiferroelectric-ferroelectric
transition was consistent with expectations of a “double sine gordon” equa-
tion. O. Lavrentovich (Kent, USA) reported experimental results and
models to interpret light-induced instabilities and defect formation in smec-
tics doped with azocompounds. A. Jakli (Budapest, Hungary) discussed
electrically induced vibrations and flows in ferroelectric liquid crystals, and
discussed applications. These included electromechanical transducers with
potential for audio applications. Prototype earphones were developed and
presented to Alfred Saupe on his birthday. The photograph (Fig. 1) shows
the earphones undergoing tests.

D.-K. Yang (Kent, USA) discussed the competing mechanism responsible
for the transitions for the homoeotropic to the planar and focal conical
states of cholesteric cells. He described how insight into these mechanisms
enabled the development of fast addressing strategies for displays using
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FIGURE2 The celebration banquet, from right to left: Alfred Saupe, Pat Cladis, Frank
Leslie, Jim Fergason, Noel Clark and Tony Jakli {(photo courtesy of T. Kota).

presented. M. Schadt (Rolic, Basel, Switzerland) sent a liquid crystal cell with
high resolution optically written image of A. Saupe. F. Leslie displayed his
impressive gifts as a raconteur and the evening ended on a warm and infor-
mal note.

The second day was devoted primarily to issues of dynamics. F. Leslie
(Strathclyde, UK) gave an elegant argument for the existence of flow align-
ment in biaxial and discotic nematics. N. A. Clark (Boulder, USA) addressed
the question: “How fast CAN a liquid crystal switch?” and presented experi-
mental data suggesting that the lower limit has not yet been reached for
electric field driven orientation in nematic liquid crystals. In his discussion
of dynamics of confined liquid crystals, S. Zumer (Ljubljana, Slovenia)
examined fluctuations and stability of nematics in a cylindrical geometry.
On a related topic, to understand light scattering from polymer dispersed
liquid crystal films, J. Kelly (Kent, USA) studied the normal modes of a
radially anchored nematic droplet. As in the planar case, the normal modes
of a spherical nematic droplet with a radial ground state are found to be a
twist-bend and splay-bend mode; the structure factor can now be calculated
in terms of these. T. Kyu (Akron, USA) discussed different dynamics of
phase separation driven by polymerization compared to temperature
quenches. They observed an initial decrease in the length scale of the emerg-
ing structure, and proposed a domain insertion model to explain these
observations. P. Cladis, (Murray Hill, USA) revived an old idea that
flexoelectric effects are responsible at low electric fields for subtle reorienta-
tions in cholesteric liquid crystals. She showed that expanding the free
energy, assuming that the electric field was the small parameter, a non-



Downloaded by [University of California, San Diego] at 11:42 21 August 2012

MEETING REPORT ix

FIGURE1 ‘Needs more work’ — Alfred Saupe’s reaction on the world’s first FLC head-
phones (photo courtesy A. Jakli).

polymer and surface stabilized cholesteric materials. The first day adjourned
with presentations by D. Allender (Kent, USA) who discussed the competi-
tion between director distortions and eigenvalue exchange and the role of
surface interactions in thin nematic cells. P. Palffy-Muhoray considered
wavelength selection in slowly quenched systems. He argued that the lack of
fixed quench depth implies the existence of a new selection mechanism, and
proposed a scaling hypothesis which allows experimental verification.

The poster session gave a broad sampling of work performed within the
ALCOM Center. In the area of phase transitions, confined critical behav-
iour was studied using NMR, calorimetry and optical methods, and con-
figuration transitions were examined both experimentally and theoretically.
Pattern formation was studied on a variety of phase separating systems, in
configurational transitions, and as excitations in helical structures. Experi-
mental research was reported for symmetry breaking resulting from the
divergence terms in the Frank elastic energy. Surface anchoring studies were
presented, and display related topics included polymer stabilized stripe free
OMI displays, the use of negative birefringence films to achieve wide view-
ing angle, as well as electro-optically controlled diffractive liquid crystal
elements.

Following reception and cocktails, the evening banquet (see Fig. 2) was
held in the Cuyahoga room. Wine was provided as a special gift from the
reserves of J. Fergason (Optical Shields, Menlo Park, CA). Banquet speakers
were J. Fergason and R. Varga (Kent, USA) Director of the Institute for
Computational Mathematics, who shared recollections and anecdotes of the
early Saupe years at Kent State University. A. Saupe recalled learning Eng-
lish as a young prisoner of war in England. Congratulations and gifts were
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linear non-uniform helical director field was found which topologically
could lead to complete destruction of the helix at higher fields without
introducing any defects. Finally, S. Chandrasekhar (Bangalore, India) dis-
cussed contributions arising from bond-orientational order to switching
dynamics in hexatic liquid crystals.

A Festschrift in honour of Alfred Saupe is in preparation together with a
special issue of Mol. Cryst. Lig. Cryst. It will include contributions from this
Symposium as well as contributions from many of Alfred Saupe’s colleagues
unable to attend but who nevertheless wished to record their deep appreci-
ation of his many pioneering and ground breaking contributions to the
fundamental physics of liquid crystals.

The Conference on Dynamics and Defects in Liquid Crystals honouring
Alfred Saupe was sponsored by ALCOM, Kent State University, the US
National Science Foundation and Gordon and Breach Science Publishers.
Its organizers were P. E. Cladis and P. Palffy-Muhoray. Brenda Buck (Kent,
USA) was the conference secretary.





