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Quantum trapping — Casimir effect

Image from Wikipedia of Casimir effect

* Two uncharged conductive plate in a vacuum.

* The plates do affect the virtual photon, which constitute
the field, and generate the net force.
(attraction or a repulsion depending on the specific
arrangement of the two plates)

* |tis measurable only when the distance between the
objects is extremely small.
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Experimental model
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Stable Casimir equilibria can be achieved by coating one high-refractive
index object with a thin layer of a low-refractive index dielectric



Experiment Setup (Sample)
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Experiment Setup

EtOH
- Aunanoplate

g

Spectrometer

Gold nanoplatein ethanol reservoir

Objective

Beam Splitter | & Halogenlamp

Pinhole

Mirror

Cylindrical Lens




Result
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Strong passive trapping force
(steep Casimir trapping potential)



Result

Theoretical curve of relation between
Teflon thickness and the trapping distance
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Result

l Repulsive

I Attractive

-
TN T T e e e e W e e

150

200

100
Distance (nm)

50

(A8) ABrau3 nwisen



it (&)

i& (eV)

‘ B

Attractive



2000

1800

1600

1400

1200

b
-
o
o

800

600

Casimir Force (pN)

400

200

-200

-400

10

20

30

40

50 60 70
Distance (nm)

80

90

100 110 120

« Experiment
—Theory



Surface potential
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Small surface potential variation = low surface charge (negligible)



Effective force induced by applied bias voltage in ethanol solution

Effective Force (pN)
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Zeta potential

Samples Zeta potentials (mv) Std (mv)

Gold Nanoplates -8.31 4.87
Teflon film | -13.57 | 1.73



