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Environment: crystal field 

Rare earth’s: 4f shell’s small (‘inner’ electrons) 

Iron group: 3d shell’s on the outside 

 => decoupling of L and S, J no longer good Quantum number 

 => splitting of the 2L+1 orbital states 

 => Quenching of the orbital angular momentum (Lz0) 

 

 => High spin – Low spin transitions 

 => Jahn-Teller distortions 

 => Orbital excitations (orbitons) 

 

Anisotropy 

 

Kramers degeneracy (local B-field probe) 
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Crystal field 
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Simple illustrative example:  

2 dimensional p states in a two-fold crystal potential 
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2D p-states in a 2z-potential 
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2D p-states in a 2z-potential 

With LS 
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2D p-states in a 2z-potential 
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2D p-states in a 2z-potential 

Angular moment of the states as a function of LS/CF 

22,,

22

2222

,1,1
2

,1,1
2

,,

Q16/9

4/3

2

1
J

Q16/9

4/3

2

1

2

1

Q16/9

8/3

2

1

2

3

Q16/9

8/3

2

1

pJpvpJpuJ














































-0.6 

-0.4 

-0.2 

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 

0 0.5 1 1.5 2 2.5 3 3.5 4 

J 

/Q 

3/2 

-1/2 For strong crystal fields:  

orbital moment completely quenched 
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2D p-states in a 2z-potential 

Magnetic moment of the states as a function of LS/CF 
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