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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)

• It	is	measurable	only	when	the	distance	between	the	
objects	is	extremely	small.

Casimir-Lifshitz theory for Casimir energy 
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Experimental model

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)

AFM image of gold plate

Thickness of gold plate = 45 nm
with 2 nm of roughness

Thickness of gold substrate = 200 nm
with 2 nm of roughness



Experiment Setup



Result

Fabry-Pérot resonance dip

The trapping distance
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Result

𝜎	~ ± 3	nm

Strong passive trapping force
(steep Casimir trapping potential)

* The distance proportionally increasing with Teflon thickness



Result

𝜎	~ ± 3	nm * The distance proportionally increasing with Teflon thickness

Theoretical curve of relation between 
Teflon thickness and the trapping distance



Result







Small	surface	potential	variation	à low	surface	charge	(negligible)

Surface potential



Effective force induced by applied bias voltage in ethanol solution



Zeta potential


