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Quantization of Electron Energies

Classical picture: all electron orbits allowed

electron orbits

nucleus

Quantum picture: only specific electron orbits
allowed
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Photon-Atom Interaction
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𝐸𝑛 = −13.6 eV / 𝑛2

ℎ𝜈 = 𝐸𝑛 − 𝐸𝑚

1 eV = 1.6×10>CS J 
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Maxwell-Boltzmann Distribution

Most probable distribution of particle (mass 𝑚) 
velocities in thermal equilibrium at temperature 𝑇
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Line Broadening



Boltzmann Equation

2

1

E2

E1

hν = E2 – E1

Hydrogen: 𝑔[ = 𝑛\



Saha Equation

[i] [i+1]    +    e-

excitation 
potential



Hydrogen ionization

H p    +    e-

c = 13.6 eV

𝑛] 𝑛^ = 𝑛_








