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A 15th birthday present

The Eötvös experiment 
may have had an effect on 
my career as a scientist. 
For my 15th birthday, my 
parents gave me a 
subscription to “Scientific 
American”.  The very first 
issue I received had a 
cover story about the 
Eötvös experiment being 
carried out by Robert 
Dicke at Princeton.  I 
didn’t understand the 
article, but somehow I 
was fascinated by it, and 
remembered it many 
years later.  
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400 CE   Ioannes Philiponus:  
 “…let fall from the same height two weights 
 of which one is many times as heavy as the 
 other …. the difference in time is a very 
 small one” 

 
1553  Giambattista Benedetti 

 proposed equality 
 
1586  Simon Stevin 

 experiments 
 
1589-92  Galileo Galilei 

 Leaning Tower of Pisa? 
 
1670-87  Newton 

 pendulum experiments 
 
 

The Weak Equivalence Principle (WEP) 

Bodies fall in a gravitational field with an acceleration 
that is independent of mass, composition or internal structure 
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The Eötvös Experiment

q  Experiments 1885, 1889, 1906 – 09 
q  Comprehensive paper with Pekár & Fekete, 1922 
  



WEP and curved spacetime 

freely falling frame 
= no gravity accelerating frame 

= frame in gravity 

To Einstein, gravity = geometry 

Einstein used the 
equality of 
acceleration to argue 
that a gravitational 
field and an 
accelerating 
laboratory were 
“equivalent”.  This 
principle of 
equivalence became a 
foundation for his 
conception that 
gravity was the result 
of spacetime 
curvature  



Tests of the Weak Equivalence Principle 

1900
1920

1940
1960

1970
1980

1990
2000

10-8

10-9

10-10

10-11

10-12

10-13

10-14

η

Eötvös

Renner

Princeton

Moscow

Boulder

Eöt-Wash

Eöt-Wash

Free-fall

Fifth-force
  searches

LLR

d�   a1 -a 2

 (a1+a2)/2

2010

Atom Interferometry

10-15

Year of experiment

2020

MICROSCOPE

The parameter 
η, expressing 
the difference in 
acceleration 
between 
different 
materials divided 
by the average 
acceleration is 
now called the 
“Eötvös ratio”. 



The Eöt-Wash experiment 

MICROSCOPE Atom interferometry 

Lunar laser ranging 

Tests of the Weak Equivalence Principle 



Inner Outer

binary binary

M1(M�) 1.4378 1.6353

M2(M�) 0.1975 0.4103

Pb(days) 1.629 327.26

e(10�2
) 0.0692 3.5356
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⌘ < 2.6⇥ 10�6
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Archibald et al Nature 559, 73 (2018) 
CMW, Commentary, Nature 559, 40 (2018) 

A pulsar in a triple system J0337+1715 (2014) 

The ultimate Eötvös experiment 

The neutron star and 
white dwarf in the 
inner orbit fall toward 
the distant white dwarf 
to 2.6 parts per million. 



The Eötvös Experiment


Clifford Will
University of Florida, Gainesville
 Institut d’Astrophysique de Paris

EPS Historic Site Ceremony, L. Eötvös University, 12 Oct. 2018


