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Measurements of the Casimir Force 
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H. B. G. Casimir, On the attraction between two perfectly conducting plates,  
Proceedings of the Royal Netherlands Academy of Arts and Sciences, Vol. 51, pp. 793–795 (1948).
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vacuum energy 
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perfectly conducting plates of area A, separation a
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for sphere of radius R and flat plate:
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T dependent  
correction

finite conductivity
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The Casimir force is closely related to the van der Waals 
attraction between dielectric bodies. Formally, Eq. (1) is 
obtained by letting the dielectric constant e in the Lifshitz 
theory [6] approach infinity, which is an appropriate 
description for a conducting material. However, in practical 
terms, the Casimir and van der Waals forces are quite 
different; the van der Waals force is always attractive, 
whereas the sign of the Casimir force is geometry dependent. 

The Casimir force plates comprise a 2.54 cm diam, 0.5 cm thick quartz 
optical flat, and a spherical lens with radius of curvature 11.3 +/- 0.1 cm 
and diameter 4 cm; each was coated (by evaporation) with a continuous 
layer of Cu of thickness 0.5 mm, on all surfaces. 
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torsion pendulum  
and micro-adjusted 

distance

10-4 Torr   
eliminates viscosity

Measure change in  
capacitance due to  

separation R=11cm
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to 600 nm

F∝-a-4 F∝-a-4 

characteristic  
|F|∝a-3 
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+ roughness

same T

+ additional term 
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deflection measured by laser (diode ratio A/B)

R=100μm
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10-12N=10-1μdyne
characteristic  

F∝-a-3 
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https://arxiv.org/pdf/1704.05892.pdf

Constraints on axion-like particles  
and non-Newtonian gravity 

from measuring the difference of Casimir forces

https://arxiv.org/pdf/1704.05892.pdf
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The Casimir effect and the quantum vacuum 
R. L. Jaffe

Phys.Rev. D72 (2005) 021301
https://arxiv.org/pdf/hep-th/0503158.pdf

Despite  the  simplicity  of  Casimir’s  derivation  based  on  zero  point  energies,  it  is 
nevertheless possible to derive his result without any reference to zero point fluctuations or 
even to the vacuum. Such a derivation was first given by Schwinger for a scalar field,  and  

then  generalized  to  the  electromagnetic  case  by  Schwinger,  DeRaad,  and Milton.  
Reviewing  their  derivation,  one  can see  why  the zero  point  fluctuation approach won out. 

It is far simpler.

https://arxiv.org/pdf/hep-th/0503158.pdf
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Phys.Lett. B761 (2016) 197-202

Proof that Casimir force does not originate  
from vacuum energy

https://arxiv.org/pdf/1605.04143.pdf

 ``The true origin of the Casimir force is van der Waals  
force…”

https://arxiv.org/pdf/1605.04143.pdf
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Phys. Rev. B 85, 165443 – Published 25 April 2012

understanding 
correction 

details
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Kelvin probe force 

microscopy 


