
Session iv. Liquid crystals for new functional materials, organic electronics and photovoltaics

The perspectives of modelling and simulations for 

device and non-device applications of liquid crystals

The physical properties of soft materials vary significantly with their phase organization and 

morphology [1] and thus a key aspect in the development of new materials of this kind rests on 

the possibility of controlling their molecular assemblage from the nano scale, e.g. for organic 

electronics applications [2], up to the much larger micro-scale, e.g. for photonic applications 

[3]. Corresponding to this range of length scales of interest the modelling and simulation 

problem has also to be tackled at different resolutions: atomistic, molecular and coarser grain 

lattice models. In this talk we plan to show some examples of  each, highlighting the current 

state of the art and perspectives. 

At atomistic level, we demonstrate the current possibilities of predicting the organization and 

properties of low molecular mass liquid crystals starting from their molecular structure and in 

particular the prediction of transition temperatures and observable properties (e.g. dielectric 

constant, NMR dipolar couplings) for nematic liquid crystals [4]. We also discuss the realistic 

prediction of Resonant Energy Transfer, in systems of interest for light harvesting devices [5].

At the molecular resolution level we show, in particular, structured organizations obtained from 

fullerene containing mesogens [6].

Finally, we discuss the possibility, first hinted in a seminal paper by Nelson [7] of using colloidal 

particles coated with a layer of nematic liquid crystals to build complex micro-scale 

architectures [7]. As shown in [7,8], trying to cover the sphere leads to four half-strength 

tetrahedrally placed topological defects, potentially suitable for a chemical attack yielding a 

tetravalent “colloidal atom”. Using Monte Carlo simulations we show that the number and 

position of these valence spots can be varied by the application of suitable multipolar fields [8], 

leading to a potentially powerful approach to new meso-scale organizations.

References

1. see, e.g., I. W. Hamley, Angew. Chem. Int. Ed., 42, 1692 (2003)

2. S. Sergeyev, W. Pisula and Y. H. Geerts, Chem. Soc. Rev., 36, 1902 (2007)

3. S. C. Glotzer and M. J. Solomon, Nature Mater., 6, 557 (2007)

4. G. Tiberio, L. Muccioli, R. Berardi, C. Zannoni, ChemPhysChem, 10, 125 (2009)

5. C. Bacchiocchi, E. Hennebicq, S. Orlandi, L. Muccioli, D. Beljonne and C. Zannoni, J. Phys. 

Chem. B, 112, 1752 (2008)

6. A. Sazonovas, S. Orlandi, M. Ricci, C. Zannoni and E. Gorecka, Chem. Phys. Lett., 430, 297 

(2006); S. Orlandi, L. Muccioli, M. Ricci and C. Zannoni, to be published (2009)

7. D. R. Nelson, Nano Lett., 2, 1125 (2002)

8. G. Skacej and C. Zannoni, Phys. Rev. Lett., 100, 197802 (2008)

Claudio Zannoni

Dipartimento di Chimica Fisica e 
Inorganica
Università di Bologna 
Viale Risorgimento 4
40136 Bologna
Italy

http://www2.fci.unibo.it/~bebo/z/
group.htm

E-mail: claudio.zannoni@unibo.it

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.exicone.com/workshop/page9/page6/page6.html
http://www.exicone.com/workshop/page9/page6/page6.html
http://www3.interscience.wiley.com/journal/104525685/abstract
http://www3.interscience.wiley.com/journal/104525685/abstract
http://www.rsc.org/Publishing/Journals/CS/article.asp?doi=b417320c
http://www.rsc.org/Publishing/Journals/CS/article.asp?doi=b417320c
http://www.nature.com/nmat/journal/v6/n8/abs/nmat1949.html
http://www.nature.com/nmat/journal/v6/n8/abs/nmat1949.html
http://www3.interscience.wiley.com/journal/121387279/abstract
http://www3.interscience.wiley.com/journal/121387279/abstract
http://pubs.acs.org/doi/abs/10.1021/jp076732w?journalCode=jpcbfk&quickLinkVolume=112&quickLinkPage=1752&volume=112
http://pubs.acs.org/doi/abs/10.1021/jp076732w?journalCode=jpcbfk&quickLinkVolume=112&quickLinkPage=1752&volume=112
http://pubs.acs.org/doi/abs/10.1021/jp076732w?journalCode=jpcbfk&quickLinkVolume=112&quickLinkPage=1752&volume=112
http://pubs.acs.org/doi/abs/10.1021/jp076732w?journalCode=jpcbfk&quickLinkVolume=112&quickLinkPage=1752&volume=112
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TFN-4KV3W05-4&_user=4386902&_coverDate=10%252F30%252F2006&_alid=912192841&_rdoc=1&_fmt=high&_orig=search&_cdi=5231&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=5df269e6965250eb8c7b82c40e3107e8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TFN-4KV3W05-4&_user=4386902&_coverDate=10%252F30%252F2006&_alid=912192841&_rdoc=1&_fmt=high&_orig=search&_cdi=5231&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=5df269e6965250eb8c7b82c40e3107e8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TFN-4KV3W05-4&_user=4386902&_coverDate=10%252F30%252F2006&_alid=912192841&_rdoc=1&_fmt=high&_orig=search&_cdi=5231&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=5df269e6965250eb8c7b82c40e3107e8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TFN-4KV3W05-4&_user=4386902&_coverDate=10%252F30%252F2006&_alid=912192841&_rdoc=1&_fmt=high&_orig=search&_cdi=5231&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000053953&_version=1&_urlVersion=0&_userid=4386902&md5=5df269e6965250eb8c7b82c40e3107e8
http://pubs.acs.org/doi/abs/10.1021/nl0202096?journalCode=nalefd&quickLinkVolume=2&quickLinkPage=1125&volume=2
http://pubs.acs.org/doi/abs/10.1021/nl0202096?journalCode=nalefd&quickLinkVolume=2&quickLinkPage=1125&volume=2
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000100000019197802000001&idtype=cvips&gifs=yes
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000100000019197802000001&idtype=cvips&gifs=yes
http://www2.fci.unibo.it/~bebo/z/group.htm
http://www2.fci.unibo.it/~bebo/z/group.htm
http://www2.fci.unibo.it/~bebo/z/group.htm
http://www2.fci.unibo.it/~bebo/z/group.htm
mailto:claudio.zannoni@unibo.it
mailto:claudio.zannoni@unibo.it
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

