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Modification of 
Newtonian gravity

ÅMany different motivations 
from the theory side

ÅModified Newtonian gravity 
is traditionally modelled like 
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The  
experiment 
in one slide
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Detection principle

ÅDielectric particles are attracted to the intense part of a 
laser beam
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Detection principle

ÅDielectric particles are attracted to the intense part of a 
laser beam

ÅA laser beam propagating vertically-upward supports the 
particle against gravity
ÅRestoring force is applied by light field automatically
ᵼtrap is stable

ÅMeasuring the output light turns this into a position/force 
sensor.

ÅAn attractor is placed next to the sphere in order to 
generate gravitational attraction

ÅShield is introduced to reduce electrostatic forces

attractor

shield

7/28/2020 8



Detailed setup

ÅVacuum in the chamber is 10-7 mbar 

ÅCan trap4.7˃Ƴas well as 7.6 ˃Ƴdiameter microspheres

ÅHeterodyne detection method

ÅActive feedback cooling

Å3d position/sphere spin are recorded at 5kHz/20kHz

ÅBeam waist is σȢτρ˃ Ƴ
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The vacuum chamber
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A trapped 
microsphere
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