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Rigid Rod-like Particles. Onsager Model
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Onsager Model for Two-component Dispersion

The studies of Lekkerkerker et al. showed that / \ ‘ / /

the order parameters of the long and short

rods are different in the nematic phase; the \ \— N /
order parameter of the longer rods, S, is \ | —
rather high while it can be rather small for the \ / \/ \ \
short rods, S.. \
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Control of the order of one of the components by external
field allows effective way to ordering of the other component.



Not-magnetic component:
nano-ribbons of vanadium pentoxide V,0.
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Magnetic component:
superparamagnetic nanoparticles of magnetite Fe;0,

Sample: Fe;O0,+ H,0
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Applying a magnetic field induces a magnetic dipolar coupling between the particles. This results in the
formation of chains that disappear after the magnetic field is turned off. The formation of chains of
magnetic Fe;0, particles brings about a magnetically-induced birefringence of the suspension.




Magnetization of superparamagnetic nanoparticles of magnetite Fe;0,.
Magnetic anisotropies of chains.
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Field-induced birefringence

Ribbons and chains in isotropic phase:
H-induced birefrigence. Cotton-Mouton Effect
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None of the components separately do not reveal H-induced birefringence,
but together they demonstrate a strong Cotton-Mutton effect!
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Ribbons and chains in isotropic phase:
H-induced birefrigence. Cotton-Mouton Effect

Single component dispersion: V,0.+H,0
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Ribbons and chains in nematic phase:
H-induced director reorientation.
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Ribbons and chains in nematic phase:
H-induced director reorientation.
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Dynamic of magneto-optical
response in nematic phase
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Recovering of the initial alignment points on the producing of an easy axis.
Adsorption during the cell filling.



Birefrigent amplification

H-filed induced ordering The ordering
in magnetically sensitive component magnetically insensitive component
with weak anisometry with high anisometry

N 7

Strong anisotropy in the system

At H =1kGs Fe;0, suspension gives An = 4 X 1077
At H = 1kGs V,0, + Fe,0, suspension gives An ~ 5 X 107>

The gain coefficient is about 100



Conclusions

1. Strong order coupling between the components in two-
component Onsager mixture allows effective control of the
suspension anisotropy and determines unique sensitivity such
mixtures to external field.

2. In isotropic phase the H-induced ordering of magnetic
component of Onsager mixture results in a strong Cotton-Mouton
like effect in not-magnetic Vn,0. component of the mixture.

3. In nematic phase H-induced orientation of magnetic component
results in reorientation of not-magnetic Vn,0. component along
H-field and giant sensitivity of the suspension to magnetic field.

Thanks a lot!!!



