Quantum Revolution: A Historical Perspective
George Gamow's in his book "Thirty Years That Shook Physics" states that there has never been a period of transition as scientifically revolutionary as the 30 years from 1900-1930.  The gradual accumulation of information about atomic behavior produced an increasing confusion that could only be explained by a complete break from old classical laws and ideas.  This time period redefined what is doable and knowable in the sense of physical observation.


Quantum Experiment
Light Metaphor

	
	Experiment
	Effect
	Theory
	

	1879


	Stefan
	Black Body Radiation
	Planck

 (Eelectron=n h )


	1900

	1886


	Hertz
	Photo Electric Effect
	Einstein 

(Ephoton = h )


	1905

	1885


	Balmer
	Hydrogen Spectrum
	Bohr 

( Eelectron = -R( /n2 )


	1913

	1927


	Davidson-Germer
	Electron Diffraction
	DeBroglie 

( m v =p = h/)


	1924

	1869


	Mendeleev
	Elemental Periodic Trends
	Pauli 

(exclusion principle)


	1925

	1809


	Fraunhofer
	Sodium Doubled D lines
	Gouldsmit-Ulembeck 

( s = ± 1/2)


	1925

	1921


	Stern-Gerlack
	Electron Magnetic Moment
	Dirac 

(relativistic wave eq.)

 = s (h/2
	1928


Because atomic behavior is so unlike our ordinary experience, it is very difficult to get used to, and it appears peculiar and mysterious to everyone.

The peculiarity was finally resolved between 1926 and 1927 by Schrödinger, Heisenberg, and Born.  They developed a consistent description of the behavior of atoms called Quantum Mechanics that is consistent with the two fundamental observations: energy is proportional to frequency and momentum is reciprocally proportional to wavelength.  

But the mystery remains.  The heart of their model contains only mystery because it is based on probability:  The square of the Wavefunction 2(r) represents the probability of finding an electron at position r.  There is uncertainty built into nature at the microscopic level of atoms.

Atomic Spectra
The inside of an atom is invisible, but there is an experimental

window into it, a stained glass window, the spectrum of the atom
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Spectroscopy Measures Energy Differences of Quantum States
	Absorption
	
	Emission
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	∆E = Eexcited –  Eground

∆E = Ephoton

∆E = h = h c  EQ \b(\f(1,l)) 
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