
FORMULAE IN ATOMIC PHYSICS (170314) 

 

Orbital radius Bohr  
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Rydberg formula 
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1 eV = 1.602 10
-19

 J = 2.418 10
14

 Hz =  

8066 cm
-1

 

 

Angular momentum operators 
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Orbital angular momentum  

eigenfunctions 
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Coupling of  2 angular momentum 
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Hamiltonian for one electron systems 
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Schrödinger equation one electron systems 
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Magnetic moments 
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Spin-orbit interaction, one electron systems 
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Total fine structure energy,  

one electron systems 
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Hyperfine  interaction
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For an s-electron in one electron systems
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Quantum defect
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Zeeman effect 
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Paschen-Back effect 
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Selection rules E1 

J = 0, 1  not 0 to 0 

Only one electron can change orbital 

 = 1 

MJ = 0, 1 not 0 to 0 if J = 0 
Under perfect LS-coupling 

∆S = 0 

L = 0, 1 not 0 to 0 

Under perfect jj-coupling 

∆j1 = 0 

 j2 = 0, 1 not 0 to 0 

 

Lifetime 
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Intensity i → f 
Iif = εexp · Aif · Ni 

Natural line width 
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Doppler line width 
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Boltzmann distribution 
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Planck’s radiation law 
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Radiation balance
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Einstein coefficients 
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Molecular energies 

electron vib rot
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