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Modification of

Newtonian gravity

A Many different motivations

from the theory side

A Modified Newtonian gravity
Is traditionally modelled like

(1)
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experiment
In one slide
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Detection principle —~

A Dielectric particles are attracted to the intense part of a
laser beam
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Detection principle £

A A laser beam propagating verticallpward supports the
particle against gravity .
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Detection principle

A Restoring force is applied by light field automatically
t trap is stable

microsphere
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Detection principle

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

microsphere
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Detection principle
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A An attractor is placed next to the sphere in order to shield
generate gravitational attraction

microsphere T

A Shield is introduced to reduce electrostatic forces trap laser

7/28/2020 8



. , output optics{ ___ 1

Input optics 1 PD3 :
oo VACUUM Chamber > i
' PD1 ' gl z ) viewport] !
: P Faraday 5 ’é’x i _To XYM
{ trapping pgg fotator oo i y : i
beam i | parabolic | i NBS :
{6_ i mirror  Viewport §8QPD |
s | A
5 1.4 | Y pes |i21 i
i telescope W' MS telescope ;
: PD2 NBS reference ‘ | ;
i beam 1 @ parat_)oléc | reference!
: : mirror| ! 9, :
: piezo deflector i viewport — beam 2 |

A Vacuum in the chamber 07 mbar

A Can trap4.7> Yas well as 7.6 Ydiametermicrospheres
Detalled setu p A Heterodyne detection method
A Active feedback cooling
A 3d position/sphere spin are recorded at 5kHz/20kHz
A Beam waist isg8 o> Y
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The vacuum chamber
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