PHYS261 Atomic Physics and Physical
Optics

Lecture Tuesday 2. September 2008

Topics: 1. Selection Rules, Parity - hydrogen-like levels
2. Helium Atom - starting the topic

Comment:  Selection rules, tfransition probability ...
The theory of eletromagnetic transitions will be treated in detail
later - in "Atoms and light" section
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Spectrum of hydrogen-like 1-electron atom
Such lines are ' forbidden ' by selection rules
What are selection rules
Is — simple statements of when
~13.61~ 1 the transition probability — transition amplitudes — wavefunction
integrals

— are (non) zero
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“Simplified picture of a 'transition’

the transition probability — transition amplitudes — wavefunction integrals
— are (non) zero
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Simplified picture of a 'transition'

the transition probability — transition amplitudes — wavefunction integrals
— are (non) zero

The atom works as ' antenna ' - the dipole antenna is the simplest most efficient
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Homework on parity:
A mixed parity function is just any function | f(x) | not equal to | f(-x) |

Find the decomposition of such general function f(x)
into a positive parity p(x) and negative parity n(x),
i.e. express p(x)and n(x) interms of f(x)

Helium

2 electrons 2 charges -1

nucleus: 2 protons + 2 neutrons
total charge +2
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The story of 1924-1930 development of
Quantum Mechanics

Atomic Theory

and Quantum Chemistry is fascinating!!

There were both Bohr and Heisenberg, but also Pauli, Heitler and London, and also
Pauling
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