Dynamiczna kontrola
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Acontrolling softmatter with electricfields

can we see t FRMKENSTHN S| microscope?
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Aany other behavior?

Acontrol the electrostatic interactions with electric fields?
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Adynamicseparation of charge in LC

can we see the motion of ions with an optical microscope?



dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC

M

PP

35 -

IBC ferroelectric LC

100

T
200

T
300

T
400

T
500

U [V]

T
600

T
700

T
800

1
900

12



dynamic separation of charge in LC
8CBc non-ferroelectric LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC
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dynamic separation of charge in LC

Acritical frequency (£9 is linear in voltage
AdA/dt is linear in voltage
Af.rdoes not depend on the diameter of the island
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Af.rdoes not depend on the thickness of the island
(repetitive experiments on new films yield very similar values 9f f
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dynamic separation of charge in LC
1. We estimate the EC mobilityia
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literature gives ~101° m? /1 s1for electrophoretic mobility of ions in LCs

Electrophoretic mobility for different ion diameter and charge

q(e) R (i) O gvhs)

1 1 3,29%1
2 5 1, 3201
3 10 0, 9801

2. Weestimate the distancel,,(traveled by the ionsvithin t = (2f.9*

d.,.s compares well to the Debye screening lerigth

ranged fromd,,..= 50 nmfor NPOBNn SmA phase

dions ions

to d,,..= 460 nmfor MHPPHBC in the &Inphase.

ions

These values arsimilar in magnitude to the reported value of the Debye
screening lengtlof 1 < 1 1 irkC81015 SmC* phase.
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dynamic separation of charge in LC
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microscopic separation of charges
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dynamic separation of charge in LC
Ahigh frequencieg ions oscillate with amplitude < Debye length

Alow frequencies; ions osicillate with amplitudes > Debye length
AOdYAONR&EAOZLIAOE aSLI NI GAZY

Athe boundary of the meniscus becomes charged and undergo
an electrohydrodynamic instability
A macroscopiceparation of charges
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dynamic separation of charge in LC

Alow frequencie< ions osicillate with amplitudes > Debye lengtt
AOdYAONR&EAOZLIAOE aSLI NI GAZY

Athe boundary of the meniscus becomes charged and undergo
an electrohydrodynamic instability
A macroscopiceparation of charges
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dynamic separation of charge in LC

Awe can visualize (indirectly)
the motion of ions

*e
Ainstability only ensues when ﬁ;’]

lons areseparaed over distances (" g

larger than the Debye length

Amacroscopic separation of charges
slow relaxationA dynamically controlled
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Aelectrocoalescence
lonic contributionto polarizationof droplets



electrocoalescence
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electrocoalescence
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electrocoalescence
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1 kHz, 100 V

1 kHz, 500 V

5000 V

1 kHz,
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