
This year 2009 is

International Year of Astronomy

This year is also

200th birthday of Charles Darwin
and

150years since the publication of

On the Origin of Species”



Impact of Darwin’s revolutionary idea

is so vast, even beyond science. 

However, the prompt reaction to the “Origin 
of Species” was  Kelvin’s abuse!! to  Darwin  

That is about the age of Earth, although that 
is not the heart of Darwin’s theory.

But, exceptionaly, Darwin wrote a concrete 
number(figure) of the age of Earth,  which 
Kelvin could not accept from the argument 
based on physics of thermodynamics.

“What then are we to think of such geological estimates as 
300,000,000years for the denudation of the Weald?

Whether is it more probable that the physical conditions of the 
sun’s matter differ 1,000times more than dynamics compel us 
to suppose they differ from those of matter in our laboratories; 
or that a stormy sea, with possibly channel tides of extreme 
violence, should encroach on a chalk cliff 1,000times more 
rapidly than Mr. Darwin’s estimate of one inch per century? 
“ (1862)

Kelvin’s abuse!! to  Darwin  (Sir W. Thomson  35, Darwin 53)



In geological aspects, Darwin had just accepted the Lylle’s

Uniformitarism, which had claimed that the same processes we 
see today also acted in the past  <=   criteria of “scientific”

Charls Lylle         1797-1875

Charls Darwin      1809-1886

H. von Helmholtz 1821-1894

William Thomson 1824-1907 

6000y< 9.8x107y,  3x108y         <    �

But, Lylle did not dare to say any number.

For Darwin, “vast long time” seemed to 
be necessary for “natural selection” 

Sir Lylle

Thermodynamics and Time

(“second law” Kelvin and Clausius, 1852,4)

Primeval hot earth has cooled down to the present state.

How long time it will take?  Heat conduction theory of Fourier.

Helmholtz  and Kelvin realized that solar T can not be maintained       
if the heat transportation from the inside is due to heat conduction        
(Fourier’s theory)

H -> sun is gas sphere(not solid body) and heat  is conveyed by 
convection(not conduction)

K ->solar energy is supplied by accretion of meteorite             
(Leverrier: Mercury’s perihelion shift gave a limit on accreting mass)

cooling of the earth,  T-gradient, heat conductivity of rock



1862 “Age of the sun`s heat” by Kelvin

Sun’s heat  ->Gravitational energy,  Kelvin-Helmholtz contraction

Cooling of earth

Dissipation of Earth’s rotation(origin of tides)

[ keyword “ gravitational” and “dissipation into heat”]

“Geological estimate of time is like “stamp collection”(hobby)

vs “Physics estimation by the Laws of Nature”

Darwin had dropped “300,000,000y” since the2nd Edition.

A triumph of “arrogance of physics”

1868 “On Geological Time” at  Geological Society

That was complete assault of “uniformitarianism”

Natural Philosophy based on physics had maintained 

“ short age theory of Earth and Sun”

until “Radium”

“I came into the room, which was half dark,and presently 
spotted Lord Kelvin in the audience and realized that I 
was in for trouble at the last part of the speech dealing 
with the age of the earth, where my views conflicted with 
his.To my relief, Kelvin fell asleep, but as I came to the 
important point, I saw the old bird sit up, open an eye 
and cock a baleful glance at me! Then a sudden 
inspiration came, and I said Lord Kelvin had limited the 
age of the earth, provided no new source of heat was 
discovered. That prophetic utterance refers to what we 
are now considering tonight, Radium!, Behold! The 
old boy beamed upon me.”

Rutherford 1904, at Royal Institution
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Gravitational energy Fermi energy Mass energy



“nuclear energy” by fission of U and Pu
is 

a can-packed form of stellar gravitational energy   
(Process G)

Combustious “chemical energy” of oil 
is                                                                                                        

packed form of  an ancient solar luminosity generated  
by nuclear energy (Process N)
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JJ Thomson
1856-1940
1880 BA  W2
1884 Professor 
Cavendish  Labo.
1919

Here in 1897 at the old Cavendish Laboratory, JJ Thomson discovered the electron

Subsequently recognised as the first fundamental particle of physics and the basis of

chemical bonding, electronics and computing
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Martin Rees

Lord Rees of Ludlow

President of Royal Society

Master of Trinity College, University of Cambridge 



2007.10.22

Master dinner
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