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 1. Introduction 

Solid state 

Liquid state 

Temperature: 
random order 

molecules 

- 

+ 

Cristal liquid: 
optical characteristics of a liquid(anisotropic) 

electro-magnetics characteristics of solid 
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• Soap, soup 

• Biological membranes 

• The protein solution to generate silk of a spider 

• DNA and polypeptides can form LC phases  

Samples: 

1. Introduction 



• Liquid Crystal Displays : wrist watches, pocket calculators, flat 
screens…  

• Liquid Crystal Thermometers: to show a "map" of temperatures 
to find tumors, bad connections on a circuit board… 

• Windows that can be changed from clear and opaque with the 
flip of a switch 

• To make a stable hydrocarbon foam  

• Optical Imaging and recording  

• Nondestructive mechanical testing of materials under stress.  

Applications: 

1. Introduction 
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Isotropic phase Nematic phase 
Average direction: d 

Chiral nematic phase 

Smetic phase Chiral Smetic phase 



Nematic Crystal: 

 The molecular 
orientation (the 

material's optical 
properties) can be 

controlled with applied 
electric fields 
orientation 

Schlieren texture of Liquid Crystal nematic phase  
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  2. Statement of the problem. 
Ericksen-Leslie version: 



Trivial stationary (static) solution: 

2. Statement of the problem. 



Previous results: Existence weak solution, initial value    
problem with Dirichlet’s boundary (d0 indepent of time). 
Existence and uniqueness classic solution, viscosity larger 
F.H. Lin, C. Liu, Non-parabolic dissipative systems modelling the flow of liquid 
crystals, Comm.Pure Appl. Math, (1995) 

Goal:  Existence of reproductive weak solution (global in time) 
 for a nematic liquid crystal model.   

           N=2 periodic solution 
B. Climent Ezquerra, F. Guillén González, M. Rojas Medar;  Reproductivity for a 
nematic liquid crystal model, Z. Angew Math. Phys.(2005) 

Difficulties: The strongly nonlinear coupling  
                    Time reproductive condition 

           Constraint 
                    Time dependent boundary conditions 

2. Statement of the problem. 



Compatibility condition: 

Definition 1: (u,d) Reproductive solution 

2. Statement of the problem. 



Weak Maximun Principle for d 

test function 

2. Statement of the problem. 



Lifting of boundary data: 

We define  as 

We define  as 

2. Statement of the problem. 



Definition 2: (u,d) Reproductive solution 

2. Statement of the problem. 



2. Statement of the problem. The main result 

Theorem 



 3. The Galerkin initial-boundary problem 



3. The Galerkin initial-boundary problem 



4. “A priori” estimates 



4. Compactness 



5. Uniqueness of approximate solution  



6. Reproductivity of approximate solution 

Energy inequality: 



6. Reproductivity of approximate solution 



6. Reproductivity of approximate solution 
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7. The pass to the limit 



8. Periodic solutions 

2D 

Unique weak solution inital-boundary problem. 

Solution periodic and regular 



8. Periodicity 

3D Regularity? 



8. Periodicity 

3D 


