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Coulomb 1735-1806
(Franklin, Michell,….)

Biot 1774-1862
(Savart 1791-1841)

Faraday 1791-1867 Ampere 1775-1836

Maxwell 1831-1879

Colour perception 1849-70
Saturn rings 1856/7
Kinetic theory of gases 1859-78
(indep. of Boltzmann)

4 Maxwell eqs 1855/6
EM waves have 

velocity of light 1862

Talkative, with a Scotch brogue 
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A quote from Feynman’s Lectures in Physics:

From a long view of the history of mankind,
there can be little doubt that the most
significant event of the 19th century will be
judged as Maxwell’s discovery of the laws
of electrodynamics.  The American Civil War
will pale into provincial insignificance in
comparison with this important scientific
event of the same decade.

=  E0 sin(kx - ωt)

wave no. k = 2π/λ
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“In a few years, all the great physical
constants will have been approximately
estimated, and the only occupation
which will then be left to men of science
will be to carry these measurements to
another place of decimals.”

Maxwell’s 1871 inaugural lecture at the
University of Cambridge….expressing
the common view, with which he disagreed

Outstanding problems around 1900

(a) Black body radiation

(b) Photoelectric effect

(c) Stability, spectra and size of atoms
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P = RA =  σAT4  =  5.67  10-8 (293)4 W = 420 W

1.5m

Total P = 0.75 x 1.5 x 0.42kW x 250 people  ~ 100 kW
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N(En)
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h = 4.13  x  10-15 eV s

c = 3  x  108 m s-1

therefore

hc = 12.4   x  10-7 eV m

=  1240  eV nm

Max Planck  (1858-1947)

Nobel prize 1918
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Perfect black body with
T=2.725  0K

Cosmic microwave background measured by COBE satellite

decoupling ~350,000yr:   T=3000K

A

c
r

A chronology of the Universe

t The big bang

Now:    T=2.725 K

Radius of universe   

T=2.725 K

ΔT/T=10-3

ΔT/T=10-5

Earth travelling thru
cosmic ref. frame
at 400 km/sec,…
…remove…

Cosmic background
radiation amazingly
isotropic,…..

V.small fluctuations
lead to large scale
structure of universe
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The CMB

1992

2003

Each chunk of Cu obeys same
classical laws:
same coefft.of expansion,
same conductivity, etc

Cu atom

When quantities of dimension of h,  
are the order of, or less than h, 
we  must use quantum mechanics

Already prejudiced!   We cannot 
draw this picture of a Cu atom

A peep ahead…

….

Outstanding problems around 1900

(a) Black body radiation

E(oscillator) = 0, hf, 2hf,…

(b) Photoelectric effect

(c) Stability, spectra and size of atoms
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When light of wavelength 300nm is incident on potassium,
the emitted electrons have maximum K.E. of 2.03 eV.

(a) What is the energy of the photon?

(b) What is the work function for potassium?

(c) What would be the max. K.E. of the electrons if the
incident light had wavelength of 430 nm?

(d) What is the threshold wavelength for the photoelectric
effect on potassium? 

E
γ

= hf = hc/λ = 
1240/300 = 4.13 eV

W = Eγ – Emax = 4.13 – 2.03 = 2.10 eV

λth = hc/W =1240/2.10 = 590 nm

hc=1240 eV nm

Emax = Eγ – W =1240/430 – 2.10 = 0.78 eV

Exer: Photoelect. effect  Emax of e =hf-W
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see page 5
of handout L

M
v
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λ1

λ2
K.E. of electron

E=pc=hc/λ

Outstanding problems around 1900

(a) Black body radiation

E(oscillator) = 0, hf, 2hf,…

(b) Photoelectric effect

Photon:   E = hf,     p=hf/c

(c) Stability, spectra and size of atoms

Balmer
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Geiger Rutherford



14



15


