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This year 2009 is

International Year of Astronomy

This year 1s also

200th birthday of Charles Darwin

and
150years since the publication of

“On the Origin of Species”




Impact of Darwin’s revolutionary idea
1s so vast, even beyond science.

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

That 1s 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.

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

“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)




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”

6000y< 9.8x107y, 3x10% < o
But, Lylle did not dare to say any number.

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

Charls Lylle 1797-1875

Charls Darwin ~ 1809-1886
H. von Helmholtz 1821-1894
William Thomson 1824-1907

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.
~1854

Helmholtz and Kelvin realized that solar 7 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™]

1868 “On Geological Time” at Geological Society

That was complete assault of “uniformitarianism”

“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”

Natural Philosophy based on physics had maintained
“ short age theory of Earth and Sun”

until “Radium”
Rutherford 1904, at Royal Institution
“I came into the room, which was half dark,and presently
spotted Lord Kelvin in the audience and realized that |
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 31
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.”
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“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)

Warld's Cé:f}w(z{es{ Creatian Scientists
1000 2000

WILLIAM THOMSON,
LLORD KELVIN 1824 - 1907

Physics « Thermodynamics

Defined concept of energy

Formalized 1st and 2nd further calculated that gravitational potential energy,

Laws of Thermodynamics the energy generated by objects falling into the Sun,
could have provided energy for at most 107 years. This

Dete,m%e%‘iabSO§Ut? calculation assumed that the Sun itself was assembled

EeE0 Al ELVIIL Cats from smaller objects falling in.

Supervised 1st successful This conclusion contradicted the then-recent geo-

Transatlantic Cable logical discoveries of the ages of rocks. Kelvin therefore
= 'ghted stid ascavded concluded his article thus:

I\]l] [t «

21 hOl‘lOl‘ﬂI’y doctorates As for the future, we may say, with equal certainty,

“The number of his contributions in physics and mathematics, thé}t mhablltants e can not co.n.tllnue to
as well as practical inventions, was enormous . . . Lord Kelvin enjoy the light and heat essential to their life for
was a strong Christian, opposing both Darwinian evolution many million years longer unless sources now
and Lyellian uniformitarianism.” —Dr. Henry M. Morris unknown to us are prepared in the great

storehouse of creation.

“We have the sober scientific certainty The answer to Kelvin’s conundrum is, of course,
that the heavens and earth shall ‘wax old nuclear energy. We will discuss that in the next chapter.
as doth a garment’ . ... Dark indeed

would be the prospects of the human race

if unilluminated by that light which

reveals ‘new heavens and a new earth.’”
—Lord Kelvin
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It is perhaps fitting that many Glasweqians think that the ¢
Kelvin and the West End’s Kelvinside are named after the m
himself! Actually it is the other way around, but it shows t|
Kelvin has a place in local people’s minds,
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Lord Kelvin and the
University of Glasgow

)
{ ” -/ “illiam Thomson (1824-1907), known all over the warld as
Lord Eelvin, was not only an outstanding scientist but &lso an ingenious
inventor, holder of numerous patents and a successtul businessman,
fany of his solutions to quite theoretical prablems in physics led to
practical invertions which have transformed the lives of madem man,
To give a few examples; he paved the way for the global communication
highweay through his commitment ta the transatlantic telegraph cable
peoject. His investigations leading to the description af the Joule—
Thamsan effect laid the foundation for the construction of refrigerators
{hence the U5 brand ‘Kelvinator'). He developed several deviges
enhancing safety at sea, amongst athers & compass, which was adopted
by most navies across the alabe.

Holding the Chair of Natusal Philosophy at the University of Glasgow for 53

years [ 18461834, his bonds to this institution were stiong — reinforced
further by his family's connections. Having come to Glasgow at the age
ot ten when hic father swae annaintad neafeccnr nf REathamatice 2 tha

Kl T4 Dendocens e
No 11 Professors’ Square -

/i
(1) //)hur the University of Glasgow moved into its current buildings
at Gilmorehill in Movember 1870, the Old College’s 12 pratessars and the
Principal — wha had residences at the premises in High Street - found 13
fine houses to accommodate them. The houses enclose the mast westam
part of the Gilmorehill campus, forming Professors’ Sguare. House Mo 11
became the new home of Lord Kelvin. At first he lived there a5 a widower
a5 his wife, Margaret Crum, had died in June 1870. In 1874 Kelvin marmed
his second wife, Frands Anna Blandy, and set up a household adeguate for
his position.

Remaining childless, the hospitable couple could concentrate an Kelyin's
commitment to research and university teaching, as well as his inventions
and enterprises — which included the visits of many colleagues and
friends from the world of science, which were repurledly always delightful.
Kelvin's students were also reqular guests at Mo 11 and sometimes, under
their teacher's influence, they would find the soirees degenerating into

unrifarmie eciantific ar nalitical dehatae — maeh 1o hicwita's diemau










He also forged links with the Far East, particularly with the
Japanese who were keen to follow the industrial progress of
Victorian Britain.

A8
of your family.
4 Yith kindest regards,
We remain, Dear 8ir,
Tours very Sincersly.

5& /fv-r‘ 2 F }@;Z,

Japanese Magic Mirror
Made by Mitsunaga Fujiwara, in the Edo period 1603-1867, and qwrr

of his Japanese students.
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JJ Thomson
1856-1940
1880 BA W2
1884 Professor
Cavendish Labo.
1919F T
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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




1932

Ratcliffe,Kapitza,Chadwick,Ladenburg,

Thomson,Rutherford, Wilson, Aston,Ellis,

Blackett,Cockcroft
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FIGURE 3.2. Araredepiction ofa disputation as seen by the audience. The student being examined (the
“respondent”) is shown (right) reading out his essay. On the left are the first “opponent” (below), who
will shortly oppose the propositions advanced by the respondent, and the moderator (above). The sec-
ond and third opponents are shown sitting in the background, one listening to the respondent’s essay,
the other apparently reading his notes. Huber, English Universities, 1843. (By permission of the Syndics
of Cambridge University Library.)

1840
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TORCHLIGHT THOCES: ERSI FDE: R OF MR _LARMOR,

FIGURE 7.1. This “torchlight procession” held in Larmor’s honor in Belfast on 12 February 1880 was a
mark of the importance associated with the senior wranglership throughout Britain. The procession,
which attracted “large crowds of delighted spectators,” was described as follows by a local reporter: “The
students, arrayed in fantastic costumes, and each bearing a torch, left the College in procession, and hav-
ing passing through the principal streets of the city, marched to the residence of Mrs Larmor, where
hearty cheers were given for her talented son. On the way back to the College a number of rockets were
discharged, and in front of the building a bonfire constructed of tar-barrels was burnt” (The Graphic,
6 March 1880, 243). (By permission of the Syndics of Cambridge University Library.)

1880 1st Larmor; 2™ JJ Thomson
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Lord Rees of Ludlow 2007.10.22

President of Royal Society
Master of Trinity College, University of Cambridge
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Berlin Wall falls
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FIGURE 1, NUMBERS OF PHYSICS
PhDs conferred in the US over the past
century reflects the ups and downs of
career oppcrtunities in the field. Point-
ers highlight times of global events,
breakthrough technologies, and eco-
nomic crises; these correlate with
changes in the numbers of degrees,
with a roughly five-year lag in response
resulting from students already in the
academic pipeline. (Data for 1900-19
is from the American Council on
Education; for 1920-61, from the
National Academy of Sciences; and
for 1960-99, from the American
Institute of Physics.)
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