
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=gmcl20

Molecular Crystals and Liquid Crystals

ISSN: 1542-1406 (Print) 1563-5287 (Online) Journal homepage: https://www.tandfonline.com/loi/gmcl20

Hierarchy of Periodic Patterns in the Twist-bend

https://www.tandfonline.com/action/journalInformation?journalCode=gmcl20
https://www.tandfonline.com/loi/gmcl20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/15421406.2015.1030252
https://doi.org/10.1080/15421406.2015.1030252
https://www.tandfonline.com/action/authorSubmission?journalCode=gmcl20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=gmcl20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/15421406.2015.1030252
https://www.tandfonline.com/doi/mlt/10.1080/15421406.2015.1030252
http://crossmark.crossref.org/dialog/?doi=10.1080/15421406.2015.1030252&domain=pdf&date_stamp=2015-07-06
http://crossmark.crossref.org/dialog/?doi=10.1080/15421406.2015.1030252&domain=pdf&date_stamp=2015-07-06
https://www.tandfonline.com/doi/citedby/10.1080/15421406.2015.1030252#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/15421406.2015.1030252#tabModule


Mol. Cryst. Liq. Cryst., Vol. 611: pp. 180–185, 2015
Copyright © Taylor & Francis Group, LLC
ISSN: 1542-1406 print/1563-5287 online
DOI: 10.1080/15421406.2015.1030252

Hierarchy of Periodic Patterns in the Twist-bend
Nematic Phase of Mesogenic Dimers

VITALY P. PANOV,1,* MICHAEL C. M. VARNEY,2 IVAN I.
SMALYUKH,2 JAGDISH K. VIJ,1 MARIA G. TAMBA,3

AND GEORG H. MEHL3

1Department of Electronic and Electrical Engineering, Trinity College Dublin,
Dublin, Ireland
2Department of Physics, University of Colorado, Boulder, USA
3Department of Chemistry, University of Hull, Hull, UK

Several attractive properties of hydrocarbon-linked mesogenic dimers have been dis-
covered, a major feature of these has been the ability of dimers under confinement
to form periodic patterns. At least six different types of stripe-like periodic patterns
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Figure 1. Periodic texture observed upon slow cooling from a nematic phase. Observations made in
a 25 µm cell filled with a mixture of CB-C7-CB (70% w/w) and 5CB (30% w/w). The striped region
between the N and Ntb phase is uniform and have a periodicity of ∼ 2.94 µm. [16]
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Fluorescent Confocal Polarizing Microscopy (FCPM) [17, Figure 2 (d, e)] reveal ex-
istence of sub-micron periodic patterns that result from a delicate interplay of material
constants which may sporadically exist in the sample depending on factors such as
the thermal history of the sample.

(VI) A final characteristic feature of the Ntb phase is the formation of focal conic domains
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Figure 3. Sliced 3D imaging pattern of a planar cell. Rubbing direction R is horizontal and parallel
to the incident polarization. Frame size is 36µm, frames separation along the optical axis is 1.2 µm.

back-reflection, and a combination of a half-wave plate and a Glan-laser polarizer allows
us to control power and polarization of the laser. The laser pulse is shunted into a scanning
mirror unit, which is used in conjunction with a stepper motor for repositioning the focused
excitation beam within the sample for three-dimensional point-by-point 3PEF-PM imaging.
Software (Fluoview, Olympus, Japan) then allows for construction of three-dimensional
images as well as different cross-sections of such images. The excitation light is focused into
the sample by use of a high numerical aperture (1.4) objective lens (100x, oil-immersion)
and collected by another objective of the same numerical aperture (60x, oil-immersion) in






