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The reflectance of cholesteric liquid crystals (CLC) is limited to 50% of ambient (unpolarized) light at 

normal incidence because circularly polarized light of the same handedness than the helix is reflected. 

We report the elaboration procedure and the structural properties of Polymer-Stabilized CLCs which 

reflect more than 50% in the infrared spectrum. Photopolymerizable mesogens are blended with a 

CLC exhibiting a thermally induced helicity inversion and the mixture is cured with UV-light when the 

helix is right-handed. The reflectance exceeds 50% when measured at the temperature assigned at a 

helicoidal structure with the same pitch but a lefthanded sense before curing. From SEM investiga-

tions, it is shown that the organization of the mesophase is transferred onto the structure of the poly-

mer network and arced patterns are revealed in relation with the twisted plywood model given by 

Bouligand to describe the cholesteric arrangement of chitin molecules in the cuticle of arthropods. 

The gel structure is discussed as containing two populations of low molar mass LC molecules (free 

and polymer bound fractions). Each of them was characterized by a band of circularly polarized light 

which is selectively reflected. 

The optical properties of the structure are investigated numerically by means of a one-dimensional 

finite-difference time-domain algorithm. Taking into consideration that the distribution of the domains 

occupied by the two populations cannot be described by a deterministic model, the overall optical 

behaviour of the structure is assessed by averaging the contribution of stochastically generated one-

dimensional samples. Each sample is subdivided into a number of randomly interlaced polymer 

bound and free fractions with inverse helicoidal structures. The overall distribution of these regions is 

controlled by adjusting the percentage of the polymer to values that can be directly correlated with 

experimental data. The reflectance of each sample is calculated independently and the total reflection 

spectrum is derived by averaging over a sufficient number of samples. Results demonstrate that 

structures with randomly distributed areas of alternating senses of helicity are indeed capable of pro-

viding enhanced reflectance that exceeds the 50% limit.   

Novel opportunities to modulate the reflection over the whole light flux range are offered. Potential 

applications are related to the light management for smart windows or hyperreflective polarizer-free 

displays with a larger scale of reflectivity levels.

References

M. Mitov and N. Dessaud, Nature Materials, 5, 361-364 (2006)

M. Mitov, and N. Dessaud, Liq. Cryst., 34, 183-193 (2007)

M. Mitov et N. Dessaud, C. R. Acad. Sci., Chimie, 11, 253-260 (2008)

A. C. Tasolamprou, M. Mitov, D. C. Zografopoulos and E. E. Kriezis, Optics Commun., 282, 903-907 

(2009)

Michel Mitov

Centre d'Elaboration de Maté-
riaux et d'Etudes Structurales
CEMES - CNRS
BP 94347
F - 31055 TOULOUSE cx 4 
France

Phone : +33 (0) 5 62 25 78 61
Fax : +33 (0) 5 62 25 79 99

http://www.cemes.fr/LCP

ESF Exploratory Workshop on

Frontiers in European Research on 
Liquid Crystal l ine Soft Matter

LC Lab Bandol, France, May 27-29th 2009

http://www.nature.com/nmat/journal/v5/n5/abs/nmat1619.html
http://www.nature.com/nmat/journal/v5/n5/abs/nmat1619.html
http://www.informaworld.com/smpp/content~content=a771921124~db=all~order=page
http://www.informaworld.com/smpp/content~content=a771921124~db=all~order=page
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X18-4PMYXNR-1&_user=4386902&_coverDate=03%252F31%252F2008&_rdoc=11&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25237236%25232008%2523999889996%2523682945%2523FLA%2523display%2523Volume)&_cdi=7236&_sort=d&_docanchor=&_ct=19&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=1336c534780c58a9a0ca1dcb8097cee6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X18-4PMYXNR-1&_user=4386902&_coverDate=03%252F31%252F2008&_rdoc=11&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25237236%25232008%2523999889996%2523682945%2523FLA%2523display%2523Volume)&_cdi=7236&_sort=d&_docanchor=&_ct=19&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=1336c534780c58a9a0ca1dcb8097cee6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TVF-4V2PMNH-4&_user=4386902&_coverDate=03%252F01%252F2009&_rdoc=35&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25235533%25232009%2523997179994%2523857173%2523FLA%2523display%2523Volume)&_cdi=5533&_sort=d&_docanchor=&_ct=69&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=e8a854727e478f75723ff1c7f8e034fe
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TVF-4V2PMNH-4&_user=4386902&_coverDate=03%252F01%252F2009&_rdoc=35&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25235533%25232009%2523997179994%2523857173%2523FLA%2523display%2523Volume)&_cdi=5533&_sort=d&_docanchor=&_ct=69&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=e8a854727e478f75723ff1c7f8e034fe
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TVF-4V2PMNH-4&_user=4386902&_coverDate=03%252F01%252F2009&_rdoc=35&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25235533%25232009%2523997179994%2523857173%2523FLA%2523display%2523Volume)&_cdi=5533&_sort=d&_docanchor=&_ct=69&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=e8a854727e478f75723ff1c7f8e034fe
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TVF-4V2PMNH-4&_user=4386902&_coverDate=03%252F01%252F2009&_rdoc=35&_fmt=high&_orig=browse&_srch=doc-info(%2523toc%25235533%25232009%2523997179994%2523857173%2523FLA%2523display%2523Volume)&_cdi=5533&_sort=d&_docanchor=&_ct=69&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=e8a854727e478f75723ff1c7f8e034fe
http://www.cemes.fr/LCP
http://www.cemes.fr/LCP
http://www.esf.org/
http://www.esf.org/
http://www.workshop.lcsoftmatter.com
http://www.workshop.lcsoftmatter.com
http://www.workshop.lcsoftmatter.com
http://www.workshop.lcsoftmatter.com

