
The aether model
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Luminiferous Aether
Since all other waves seemed to need a medium, 
physicists assumed the existence of a ‘luminiferous 
(light-carrying) aether’. This was believed to be the 
medium through which light travelled. 

The aether was thought to have certain properties;

• transparent, low density, filled all of space

• permeated all matter, but permeable to objects

• Highly elastic
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The earth was thought to be moving relative 
to the aether.

http://en.wikipedia.org/wiki/File:AetherWind.svg
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Activity:
• The aether model was disproved mainly 

through an experiment performed by 
Michelson and Morley.

• Research this experiment - what was it, and 
why did it disprove the aether?
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Simplified diagram of the Michelson Morley 
apparatus.

http://en.wikipedia.org/wiki/File:Michelson-Morley_experiment_(en).svg
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http://e-ducation.net/scientists/Michelson_Morley_intf.gif
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Results of the experiment

• The Michelson Morley experiment produced a 
null result. No aether drag was detected. The 
experiment has been repeated many times since.

• Through advances in technology, the MM null 
result has been verified to extremely precise limits
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MichelsonMorley experiment 4

walls, he used a special shed with thin walls, mainly of canvas. He consistently measured a small positive effect that
varied with each rotation of the device, the sidereal day and on a yearly basis. His measurements amounted to
approximately 10 km/s instead of the nearly 30 km/s expected from the Earth's orbital motion alone. He remained
convinced this was due to partial entrainment, though he did not attempt a detailed explanation.

Though Kennedy later also carried out an experiment at Mount Wilson, finding 1/10 the drift measured by Miller,
and no seasonal effects, Miller's findings were considered important at the time, and were discussed by Michelson,
Lorentz and others at a meeting reported in 1928 (ref below). There was general agreement that more
experimentation was needed to check Miller's results. Lorentz recognised that the results, whatever their cause, did
not quite tally with either his or Einstein's versions of special relativity. Einstein was not present at the meeting and
felt the results could be dismissed as experimental error (see Shankland ref below). To date, no-one has been able to
replicate Miller's results, and modern experimental accuracies are considered to have ruled them out.[8]

Also note, that the expected values are related to the relative speed between Earth and Sun of 30 km/s. With respect
to the speed of the solar system around the galactic center of ca. 220 km/s, or the speed of the solar system relative to
the CMB rest frame of ca. 368 km/s, the zero results of those experiments are even more obvious.

Name Location Year Arm
length

(meters) 

Fringe
shift

expected 

Fringe
shift

measured 

Ratio Upper
Limit on
V

aether

Experimental
Resolution 

Null
result 

Michelson[3] Potsdam 1881 1.2 0.04 ≤ 0.02 2 ∼ 20 km/s 0,02 yes

Michelson and
Morley[4]

Cleveland 1887 11.0 0.4 < 0.02
or ≤ 0,01

 40 ∼
4–8 km/s

0,01 yes

Morley and
Miller[9] [10]

Cleveland 1902–1904 32.2 1.13 ≤ 0.015 80 ∼ 3,5 km/s 0,015 yes 

Miller[11] Mt. Wilson 1921 32.0 1.12 ≤ 0.08 15 ∼
8–10 km/s

unclear unclear

Miller[11] Cleveland 1923–1924 32.0 1.12 ≤ 0.03 40 ∼ 5 km/s 0.03 yes 

Miller
(sunlight)[11]

Cleveland 1924 32.0 1.12 ≤ 0.014 80 ∼ 3 km/s 0.014 yes 

Tomaschek
(star light)[12]

Heidelberg 1924 8.6 0.3 ≤ 0.02 15 ∼ 7 km/s 0.02 yes 

Miller[11] [13] Mt. Wilson 1925–1926 32.0 1.12 ≤ 0.088 13 ∼
8–10 km/s

unclear unclear

Kennedy[14] Pasadena/Mt.
Wilson

1926 2.0 0.07 ≤ 0.002 35 ∼ 5 km/s 0.002 yes 

Illingworth[15] Pasadena 1927 2.0 0.07 ≤ 0.0004 175 ∼ 2 km/s 0.0004 yes 

Piccard &
Stahel[16]

with a
Balloon

1926 2.8 0.13 ≤ 0.006 20 ∼ 7 km/s 0.006 yes 

Piccard &
Stahel[17]

Brussels 1927 2.8 0.13 ≤ 0.0002 185 ∼ 2,5 km/s 0.0007 yes 

Piccard &
Stahel[18]

Rigi 1927 2.8 0.13 ≤ 0.0003 185 ∼ 2,5 km/s 0.0007 yes 

Michelson et
al.[19]

Mt. Wilson 1929 25.9 0.9 ≤ 0.01 90 ∼ 3 km/s 0.01 yes 

Joos[20] Jena 1930 21.0 0.75 ≤ 0.002 375 ∼ 1,5 km/s 0.002 yes 

Summary of 
early MM
results
http://en.wikipedia.org/wiki/Michelson–
Morley_experiment
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Significance
• The Michelson Morley experiment was not 

conducted to test special relativity. Einstein did not 
publish this until 1905 (special relativity is not 
compatible with the aether).

• However, when Einstein did publish his theory, it 
was much more quickly accepted as scientists did 
not need to insist upon the aether.

• Einstein’s new theories on special relativity greatly 
changed the field of physics.
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