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Equilibrium State
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Potential energy is minimized in the equilibrium state



Equilibrium State
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The force is 0 and potential energy is minimized



Equilibrium State

Numerical calculation: relaxation method
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Relaxation constant: & Iteration order: T




Equilibrium State

Numerical calculation
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Stop the iteration when Al” <<1
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That means T 0 So equilibrium state is reached
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Liquid Crystal Director Configuration
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LC director configuration: 7 = 71 (z)

Free energy
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Liquid Crystal Director Configuration

Numerical simulation

n(2)" = n,(2)" + Any(2)" = n;(2)" + a(— S J

on;
I-D case z ! Layer #
v N
Divide the LC cell into N layers 2% ¥
i+1
i
i-1
ﬁ“
3
2
1
_ ﬁi+l
n;
1y
> Z

012 -1ii+1 N



Liquid Crystal Director Configuration

Derivatives
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Liquid Crystal Director Configuration

Updating
Relaxation method

Fori=0to N
Loop for calculate change calculate the derivative
calculate A7

End loop
Fori=0to N

Loop for update update 7i

n(0) 7(1) n(N) End loop

‘ lteration 1 « Slow relaxation
* Longer computation time
I /‘ . : « correct dynamics
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A



Liquid Crystal Director Configuration

Updating
Over relaxation method

Fori=0to N

calculate the derivative
Loop for calculate change and update calculate Aji

update i

End loop
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‘ lteration 1 * Fast relaxation

» shorter computation time
I / v « wrong dynamics



Vector Representation

LC director
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convention of summing over repeating indices
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Vector Representation
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Vector Representation

Electric energy
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Liquid Crystal Director Configuration

Problem with vector representation

ORI Ay n@=1)

Physically Same

Derivatives different



Tensor Representation

- 1 -
=nn——1
© 3

1
In component  Q; =n;n; — 5

where §; is the Kronecker delta

Express the free energy in terms of the tensor and its derivatives

convention of summing over repeating indices
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Derivative
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Derivative
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Derivative
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Derivative
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Free energy

1 1 1 1 e = = -
f=E(—K11+3K22+K33)G1+5(K11—K22)G2 +z(—K11+K33)G6—%K2264 +5K22V'(”V°”+”XVX”)

1
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How to calculate derivatives numerically
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Liquid Crystal Droplet




Liquid Crystal Droplet

Radial droplet, LC director
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Liquid Crystal Droplet

Radial droplet, optical pattern Analyzer
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Polarizer




Liquid Crystal Droplet

Propeller droplet, LC director
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Liquid Crystal Droplet

Propeller droplet, optical pattern
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