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Spectral series



Sodium spectrum





Selection rules of doublets



Intensity rules for fine structure doublets

➢ The line which involving the largest J value, is the strongest.
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ie. x = 2z-y

4z-2y=3y+3z

4z-3z=3y+2y

Z=5y



Normal order of fine structure doublet





Spin Orbit Interaction: 

 It is interaction between spin magnetic moment and orbital 

magnetic moment of the atom.

Electron Spin Orbit Interaction: Calculation of Term Value of Fine 

Structure Level

a b



Precession:

  Precession is a change in the orientation of the rotational axis of a 

rotating body. And the slow movement of the axis of a spinning body around 

another axis. 



In physics, Larmour precession is the precession of the magnetic 

moment of an object about an external magnetic field.

Larmour precession:

Theorem: 

 When a atom is placed in external magnetic field, the orbit 

precess the field direction of their axis, this precession is called 

Lamoure precession. And the frequency of precession is called 

Lamoure frequency.
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Central force
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Here, 

l*=l (l+1)

J*=j(j+1)

S*=s(s+1)





Normal and anomalous Zeeman 

Effect:(Explanation using vector atom 

model) and also lande’s ‘g’ factor



Zeeman effect:

Normal Zeeman effect:





r2 = 
 𝒑𝒍

𝒎

Also,

Therefore,





Precession of L around B

Precesion of L around B





Where,











Anamoulus Zeeman effect

















|J|
B



=|J|





Significance of Lande g-factor









Thank You!!!! 
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