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JK terms for carbon

- Excited states involving one electron in orbitals f or g
- The core electrons interact by LS coupling
- The interaction with the excited electron is spin-
independent.
- The JK scheme consider a new quantum number K.
- The J value is calculated by eq. (2), where s is the spin
of the electron in the orbital f or g (s = ½)

K = Jcore + l        (1)

J = K + s            (2)



JK terms for carbon

2S+1[K]J

The spin multiplicity consider only the spin of the
electron in the orbital f or g

2S+1 = 2(½) + 1 = 2

As a result, all terms are dublets

2[K]J



JK terms for carbon

2[K]J

Electronic configuration: 2s 2 2p1 4f1

Core configuration 2s2 2p1 terms:  2P3/2,1/2°
Let us choose the term 2P1/2° (Jcore = ½)

2s2 2p1 (2P1/2°) 4f1

K = Jcore + l, Jcore + l - 1, Jcore + l - 2, |Jcore - l|      (1)

0 1 2 3 4 5 6 7 8 9 10 11 ...
l (for electrons) s p d f g h i k l m  n  o ...



JK terms for carbon

2[K]J

2P1/2° (Jcore = ½)

2s2 2p1 (2P1/2°) 4f1

K = Jcore + l, Jcore + l - 1, Jcore + l - 2, |Jcore - l|     (1)

K = ½ + 3, |½ - 3| = 7/2, 5/2

0 1 2 3 4 5 6 7 8 9 10 11 ...
l (for electrons) s p d f g h i k l m  n  o ...



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

2[7/2]J      
2[5/2]J



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

2[7/2]J      
2[5/2]J

Using eq. (2) to calculate the J values.

J = K + s, K + s -1, K + s - 2 ... |K - s|      (2)

s = ½



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

For the term 2[7/2]J 

J = K + s, K + s -1, K + s - 2 ... |K - s|     (2)

J = 7/2 + ½, 7/2 - ½, = 4, 3



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

Resulting in terms 2[7/2]4,3 



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

For the term 2[5/2]J 

J = K + s, K + s -1, K + s - 2 ... |K - s|    (2)

s = ½

J = 5/2 + ½, 5/2 - ½, = 3, 2



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

Resulting in terms 2[5/2]3,2 



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

Colecting the terms

2[7/2]4,3      
2[5/2]3,2 



JK terms for carbon

2s2 2p1 (2P1/2°) 4f1

  2[5/2]3,2

2[7/2]4,3



JK terms for carbon

2[K]J

Electronic configuration: 2s 2 2p1 4f1

Core configuration 2s2 2p1 terms:  2P3/2,1/2°
Let us choose the term 2P3/2° (Jcore = 3/2)

2s2 2p1 (2P3/2°) 4f1

K = Jcore + l, Jcore + l - 1, Jcore + l - 2, |Jcore - l|    (1)

0 1 2 3 4 5 6 7 8 9 10 11 ...
l (for electrons) s p d f g h i k l m  n  o ...



JK terms for carbon

2[K]J

2P3/2° (Jcore = 3/2)

2s2 2p1 (2P3/2°) 4f1

K = Jcore + l, Jcore + l - 1, Jcore + l - 2, |Jcore - l|    (1)

K = 3/2 + 3, ... |3/2 - 3| = 9/2, 7/2, 5/2, 3/2

0 1 2 3 4 5 6 7 8 9 10 11 ...
l (for electrons) s p d f g h i k l m  n  o ...



JK terms for carbon

2[K]J

2s2 2p1 (2P3/2°) 4f1

2[9/2]J    
2[7/2]J     

2[5/2]J     
2[3/2]J



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

2[9/2]J    
2[7/2]J     

2[5/2]J     
2[3/2]J

J = K + s, K + s -1, K + s - 2 ... |K - s|     (2)

s = ½



JK terms for carbon

2[K]J

2s2 2p1 (2P1/2°) 4f1

For the term 2[9/2]J 

J = K + s, K + s -1, K + s - 2 ... |K - s|     (2)

s = ½

J = 9/2 + ½, 9/2 - ½, = 5, 4



JK terms for carbon

2[K]J

2s2 2p1 (2P3/2°) 4f1

Resulting in terms 2[9/2]5,4 



JK terms for carbon

2[K]J

2s2 2p1 (2P3/2°) 4f1

For the term 2[7/2]J 

J = K + s, K + s -1, K + s - 2 ... |K - s|    (2)

s = ½

J = 7/2 + ½, 7/2 - ½, = 4, 3



JK terms for carbon

2[K]J

2s2 2p1 (2P3/2°) 4f1

Resulting in terms 2[7/2]4,3 



JK terms for carbon

2[K]J

2s2 2p1 (2P3/2°) 4f1

Using a similar procedure

2[9/2]5,4   
2[7/2]4,3   

2[5/2]3,2  
2[3/2]2,1 



JK terms for carbon

2s2 2p1 (2P3/2°) 4f1

2[9/2]5,4

2[7/2]4,3

  2[5/2]3,2

  2[3/2]2,1



JK terms for carbon
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