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2Dsemishearwave.nb

num=gchi /. {d-+0.001, r- 3, A-50.15};

numsoft =gchi /. {d-0.001, r-3, A-0};

fx =num+*Cos[x] -

fy =num* Sin[x];

fxsoft = numsoft» Cos[x];

fysoft = numsoft* Sin[x];

ParametricPlot[{{£fx, £y}, {fxsoft, fysoft}}, {x, O, 2% Pi}, AspectRatio- 1.0]

- Graphics =




2Dsemithetawave.nb

In[105]:= num=g/. {6-+0.001, r-3, A->50.05};
numsoft=g /. {650.001, r-> 3, A-50};

-4x10”"

Out[l1l1]=

fx = num« Cosx];
fy = num* Sin[x];

fxsoft = numsoft » Cos[x];
fysoft = numsoft » Sin[x] ;

ParametricPlot[{{fx, fy}, {fxsoft, fysoft}}, {x, O, 2Pi}, AspectRatio -+ 1.0]
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Complex Fluids Group Preparation of Nematic Gel Material

Brandeis University

Chemical Composition for Mixture:

Nematic Liquid Crystal: K15 (89.78%)
CH,-(CH,)~-CH,~CH,-CN

Acrylate Monomer: (9%)
CH2=CH—C02—(CH2) —O0-CH,~CH,~CN

Diacrylate Monomer: 4,4’-bis(acryloyloxy) biphenyl(1%)
CH,=CH-CO,-CH,~CH —0,C-CH=CH,

Photoactive Initiator: BME (Benzoin Methyl Ether) (0.2%)

Slow polymerization under UV light for 4 hours
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Stripe Pattern Observed




Thickness Dependence of the Pattern
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Thickness and Voltage Dependence
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A Simple Model

For Stripes Perpendicular to the Rubbing Direction

Director Field after Transition Displacement Field after Transition

0(x,y,2)=6, .Sinlk - y]- Coslq - 7] d (x,y,2)=d,-Sinlk-y|-Sinlg-z]
Whereg=m/d dz(x,y,z)=d2-Cos[k~y]-Cos[q-z]
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Elasticity in Nematic Elastomers and Gels

F=%M.Tr[lo-/?-l"‘.&]

li=10,+, -1l )nn,

oc 0; +(r—1Dmn;, where r =
R
i A0
’ oR; |

l//

1

The free energy density F of a
deformed nematic elastomer is
proportional to the shear modulus u .
lo and [ describe the ellipsoidal
polymer coil, with principle axis
parallel to the director n, before and
after deformation. The Cauchy strain
tensor is A, derived from RY and R, the
positions of a material point before
and after the deformation.

. In an ordinary rubber, only symmetric
FocTr [ﬂ 1/1J components of strain tensor contribute
to the free energy density.

M= NAT



Free Elastic and Dielectric Free Energy Density

F= l - Tr[lo QT )’] Ideal Nematic Rubber Elasticity;
2
1 . 14 e 29 : .
+—-U-A- [/1 -Sinf+ A, - COSH]2 Semisoft” Contribution;
2 Z h24
1 2 Qa2 : :
5 -Ae-E”-Sin“0 Dielectric Term;

1 1
+—2—-KS [Vn]2 +5-KB .[nx(VXn)]2 Frank Elasticity.

Director rotation angle: 6
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Complex Fluids Group
Brandeis University

Results from Simple 2-D Model [Wavelength]
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