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Thesis Title Textures of Nematic-Chclesteric Mixtures
near the Mesomorphic-Isotropic Transition

: Temperature
‘Name A : Mrs.Vimol-Kriengkrai s Department ot'Physics
Academic Yéar 19%6
| il Abstract

The textures of nematié-cholesteric mixtures near the
mesomorphic~isotropic transition temperaturg were optically
observed. |

The texture of & liquid crystal 25 microns in thickness
and held between parallel glass plates,slide and cover slip,
was found to consist of the stripes of a series of dark and
bright lines reminiscent of a finger-print as previously
reported by P.E.Cladis and M,Kleman in 1972,

When the cover slip was removed ,a remarkabdble appearance
of the texture was found t& be spiral hitherto unpublished
elsevhere, The texture consists of several ringé‘ot spirals.

The remarkable appearances of the two textures of
nematic-cholesteric mixtures are almost the same with or
without the presence of toluene as the solvent, The presence
of toluene merely resulted in a better optical contrast of '
the sample.,

The percentage by weight of cholesteric was then varied.
The half-pitch of the finger-print texture was confirmed to
vary linearly with the reciprocal_or the percentage 5y weight
of cholesteric. The size of the rings in the spiral texture
wvas also found to decrease as the pergcentageby weight Br
cholesteric increassed,although no definite-relationship was
attempted. '



The megomorphic-isotropic transition temperature
(TcMI) was different for a given mixture under different
conditions. However the TcMI diad not exceed the mesomorphic-
range of MBBA which is the nematic'liquid crystal used in
the research.

‘At a number of intervals of temperature near TeMI,
the remarkable appearances of textures of nematic-cholesteric
mixtures were studied under the linearly polarized and ordinary
light. Long stripes of sharp dark lines were observed in all
of these cases, We concluded that these sharp dark lines were
caused by an abrupt change in optical property which in turn
was caused by an abrupt change of the orientation of the axis
of molecules at the region of the contact surface between the
sample ind the glass plate. In other words,these sharp lines
are X disinclinations at the surface of the sample.

At temperature very close to TeMI within‘40.1°C,the
textures were similarly observed under the linearly polarized
and ordinary light. The remarkable appéarances of textures
of nematic-cholesteric mixtures exhibited colour of different
hues only when the linearly polarized 1light was used. The
formation and change of colour in different régions of the
texture varied with temperature,and the axis of the polarized
light. The occurence of this phenomenon could perhaps ie
explained by the orientation of the cholesteric plane near
but not next to the glass plate as being parallel'to the plate,
The axis of the molecules probably twisted parallel to the
.glass plate. As the ihcident polarizéd light ,whose electrical
vector was initially parallel to the glass, plate,traverses
through the sample,the electrical vector will be twisted along
the helical path,

The pitch of the finger-print texture was also found
to vary with temperature,although no numerical analysis ﬁas

attempted.
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