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Coriolis I 

 
The Coriolis Effect 

according to Coriolis 
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The scientific-mathematical basis for these lectures 



When reading a lot of literature dealing with dynamic 

meteorology I saw an aside comment that the Coriolis 

effect had been derived by its discoverer in a quite 

different way compared to all our modern textbooks 

6/2/2016 1st Coriolis lecture                                            

Anders Persson, Uppsala 
3 

Gaspard Gustave 

Coriolis 1784-1843 

Further, I could 

read, Coriolis 

was interested, 

neither in the 

atmosphere nor 

in the oceans – 

but in machines 
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1835 
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Coriolis was interested in how the centrifugal effect acted on 

moving parts in rotating machines 

A stationary object in the 

rotating system 

An object moving (inwards) 

in the rotating system 

The common 

centrifugal force 
The Coriolis force 

The total 

centrifugal force 

The common 

centrifugal force 

The Coriolis force was the extra force that had to be added to 

the common centrifugal force for an relatively moving object 
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simplifies into  

 and then  

The Coriolis acceleration!! 

The Coriolis force (per unit mass) 

The centripetal acceleration 

The centrifugal acceleration 
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From the Coriolis force to the Coriolis acceleration 

The Coriolis force -2mVr: 

 
1. Fictitious force 

2. To the right of anti-cl. motion 

3. Non-inertial system 

The Coriolis acceleration: +2Vr: 

 
1. Acceleration caused by a real force 

2. Pointing to the left of anti-cl. motion 

3. Inertial, fixed, system 

The Coriolis acceleration is caused by the real force we have to 

apply to prevent the Coriolis Effect from deflecting the object 
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Also note that the Coriolis acceleration (force) was derived in 

conjunction with the centripetal (centrifugal) force. That the 

Coriolis acceleration (force) can not be derived separately was 

conjectured in my QJRMS 2015 article. 
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The absolute frame of reference was used by Euler when 

he in 1759 derived the Coriolis acceleration 

The next step of progress was at the end of the 18th 

century when Laplace derived his “tidal equations” 

But neither he nor Euler really understood physically what 

they had mathematically derived 



It was the 1803 experiment in the Schlebusch 

mines in Saxony that for the first time confirmed 

agreement with theory 

Iron pebbles 

were dropped 

in a mine 

shaft in 

Saxony 

Laplace and 

Gauss competed 

about calculating 

the deflection 
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From Simeon de Laplace’s paper 1803 
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From Friedrich Gauss’s paper 1804 



Scatter of the hits in the Schlebusch mine shaft 
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Predicted 

defection 
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Galileo tried to estimate the 

deflection of falling objects, but 

got the maths wrong 

Isaac Newton would have the 

mathematical (and Robert 

Hooke the technical) to make 

the 1804 experiment 120 

years earlier 



One of the first things Newton did in “Principia” was to 

derive an expression for the centripetal acceleration 

Note: everything in absolute frame of reference 
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In my 2015 QJRMS article I showed how Newton, with his 

mathematical technique could have derived the Coriolis acceleration  

Radial relative  

motion 
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The same for tangential relative motion 

So why didn’t Newton do it? 
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Because in Newton’s days scientist had no feel or 

knowledge about statistical estimation theory. 

 
Hooke made some experiments in 1680 but was put-off by the 

large spread of the falling objects – just like in 1804 

But in 1804 scientists had some feel and knowledge about 

statistics, the value of averages and how to calculate them 
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Also Johannes Kepler (1571-1630) 

could have derived the Coriolis 

acceleration from his 2nd Law 

An imaginary line joining a planet and the sun sweeps 

out an equal area of space in equal amounts of time. 
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How Johannes Kepler could have derived the Coriolis 

acceleration by using his 2nd law 

Deflection of 

falling bodies 

Deflection  

of bodies shot 

vertically upwards 

But he didn’t realise the law was also valid for “earthly” objects 



6/2/2016 1st Coriolis lecture                                            

Anders Persson, Uppsala 
21 

-Isn’t it true that the Coriolis force is only a fictitious force? 

 

-Yes, that is true! 

 

-Isn’t it also true that the Coriolis force cannot do any work? 

 

-That is absolutely true, it is always directed perpendicular to 

the motion and can only change its direction, not its speed (its 

kinetic energy) 

 

-So isn’t the Coriolis Effect just an optical illusion??? 

 

-No because when cannot use “fictitious” and “work” in their 

colloquial, “everyday” meanings 
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https://www.youtube.com/watch?v=q3oHmVhviO8 

https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPx

Ko4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-

6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBq

QgTkA 

Being “fictitious” and unable to “do work” does not mean 

the Coriolis Effect can be seen as an “illusion” 

One example: In the 1950’s and 

1960’s planned to create 

artificial gravity on their space 

stations by letting them rotate. 

This was nicely depicted in 

Stanley Kubrick’s 1969 movie 

“2001 - A Space Odyssey”: 

https://www.youtube.com/watch?v=q3oHmVhviO8
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
https://www.youtube.com/watch?v=1wJQ5UrAsIY&ebc=ANyPxKo4CqF8_xFhOGFvxKcYafafA0yy4qJOLEyy9E-Ar-6ou7TNub_e9DNKLtfamKKTqQ_HhYpnX_z5ZZG8mZpbPrLBqQgTkA
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R 

”g”=2R 

For R=100 m it needs a 

rotation 300 faster than 

the earth’s to provide a 

”g” = 9.81 m/s2  

That means 300 

times stronger 

Coriolis forces! 

But the astro- and cosmonauts 

would get sea sick! 
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So the Coriolis force might be 

“fictitious” and unable to do 

“work” but it was still able to 

thwart the American and Soviet 

plans to create artificial gravity on 

manned space stations – which is 

still an unsolved problem 
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Is it a too provocative title? 
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And coming to optical illusions: I found this on the web 
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52º 52º 

The most stupid of all stupid Coriolis explanations: an airplane 

deflected when taking off eastward along a great circle: 

Okay, deflected to the right on 

the Northern Hemisphere 
. . .  but deflected to the left when 

taking of in the other direction! 
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Summary: 
 

1. The Coriolis force (acceleration) can be regarded as an extension to 

the Centrifugal (Centripetal) force for a body moving relative to the 

rotating system 

 

2. The Coriolis force is indeed “fictitious” and unable to “do work” but 

is therefore not some “optical illusion” 

 

3. The Coriolis Effect could mathematically have been discovered 

already in the 1600s by Newton and even Kepler, hadn’t their insights 

been blocked by “simple”, but profound misconceptions. 

 

What “simple” misconceptions block our visions today? 



62 m/s 

30°N 

...perhaps this one?  
 The popular, but erroneous “Hadley’s Principle” 

using conservation of absolute velocity 
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298 

m/s 

464 m/s 

29 

104 m/s 
30°N 

50°N 

402 m/s 

Common explanation: the excessive 

winds are retarded by friction 
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Break 
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