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isotropic nematic (uniaxial)



1. The nematic phase transition

2. The Maier-Saupe-Zwanzig (MSZ) elementary model ....

3. MSZ model for mixtures of rods and discs

4. Mixtures of uniaxial and biaxial nematogenic elements

5. Elastomers: elastic MSZ model – biaxial structures

6. Field behavior – uniaxial and biaxial structures

7. Attempts to explain the cholesteric transition ….

……



The statistical mechanics of fluids is difficult …

The statistical mechanics of nematics is still worth ….

Even for the simplest models, no exact solution has been worked out …

De Gennes and Prost … famous 1993 book …

... so, we resort to quite elementary models ....

Elementary lattice models for the nematic phase transitions …



Elementary statistical models

(… at the mean-field level)

- simple way to investigate changes of parameters

- connections with phenomenological approaches (Landau-de Gennes 

expansions)

- unified approach to critical behavior

- interplay of theory, simulations, and experiments

- suggestions of occurrence of new experimental phenomena   



quite old problem in São Paulo ...

L.Q. Amaral ...

A.M. Figueiredo Neto

............. 

Phys. Rev. Lett 1980





11. Lyotropic systems, Antonio M. Figueiredo-Neto and Yves Galerne



Statistical models of mixtures with a biaxial nematic phase

(Maier-Saupe mixture of rods and discs)

1. E. do Carmo, D.B. Liarte and SRS – PRE 2010 – elementary indeed

2. E.F. Henriques and SRS – EPJE 2012 – a bit less elementary









... calculations on the Bethe lattice
E Carmo, AP Vieira, SRS, PRE 2011
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six-state MSZ-Freiser model

(degree of intrinsic biaxiality)

E. Nascimento, E.F. Henriques, A.P. Vieira & SRS, PRE, 2015



Binary mixtures of intrinsically uniaxial and 

intrinsically biaxial elements ...

system 1 – MSZ model (purely uniaxial – 3 states)

system 2 – MSZF model (6 states – ∆ is a parameter of biaxiality)

- Connections with the “IBM model”



...depending on parameters, there is a huge variety of phase diagrams ....

... there are chances of contacts with more recent experiments ...



.... recent overviw of our work ......







- proposal of AM Sonnet, EG Virga, GE Durand,

- Phys. Rev. E67, 061701 (2003)

- on the basis of

- JP Strailey, Phys. Rev. A10, 1881 (1974)







E. Nascimento, A. Vieira, SRS, BJP, 2016 ....
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This work is a nematic extension of the magnetic Dzyaloshinkii-Moriya chiral mechanism.

With O(2) symmetry, it is a nematic analogue of the chiral clock models ... 



Thank you very much for your 

patience .... 


