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Energy Level Diagrams and Rationalizing Electron Configuration: Cr and Mn Section 2.2.3
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Penetration and Shielding Section 2.2.3

3



Slater’s Rules for Approximating Effective Nuclear Charge 

Zeff = Z - S 

Where Zeff = effective nuclear charge, Z = nuclear charge, and S = shielding constant 

1. group orbitals by n and l 
 (1s) (2s,2p) (3s,3p) (3d) (4s, 4p) (4d) (4f) (5s, 5p) (5d) (etc) 
2. electrons in groups to the right do not shield electrons to their left 
3. S can be determined for ns and np electrons 
 a. each electron in the same group contributes 0.35 to the value of S for other electrons in the same group 
  exception, 1s electron contributes 0.30 
 b. each electron in n - 1 groups contribute 0.85 to S 
 c. each electron in n - 2 groups contribute 1.00 to S 
4. for nd and nf  
 a. each electron in the same group contributes 0.35 to the value of S (same as 3a) 
 b. each electron in a group to the left contributes  1.00 to S 

Shielding: H, He, and F Section 2.2.4

H He F
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Slater’s Rules for Determining Effective Nuclear Charge 

Zeff = Z - S 

Where Zeff = effective nuclear charge, Z = nuclear charge, and S = shielding constant 

1. group orbitals by n and l 
 (1s) (2s,2p) (3s,3p) (3d) (4s, 4p) (4d) (4f) (5s, 5p) (5d) (etc) 
2. electrons in groups to the right do not shield electrons to their left 
3. S can be determined for ns and np electrons 
 a. each electron in the same group contributes 0.35 to the value of S for other electrons in the same group 
  exception, 1s electron contributes 0.30 
 b. each electron in n - 1 groups contribute 0.85 to S 
 c. each electron in n - 2 groups contribute 1.00 to S 
4. for nd and nf  
 a. each electron in the same group contributes 0.35 to the value of S (same as 3a) 
 b. each electron in a group to the left contributes  1.00 to S 

Shielding: Fe Section 2.2.4
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Periodic Trends: Ionization Energy Section 2.3.1
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Periodic Trends: 'Glitches' in the Ionization Energy Trends Section 2.3.1
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Periodic Trends: Ionization Energy Section 2.3.1
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Periodic Trends: Electron Affinity Section 2.3.2
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Nonpolar atomic radii: The radius of an atom is derived from the bond lengths within nonpolar 
molecules; one-half the distance between the nuclei of two atoms within a covalent bond.


van der Waals radius: The radius of an atom is determined by collision with other atoms.


Crystal radii: The atomic or ionic radius is determined using electron density maps from X-ray data. 
1

  

Periodic Trends: Size Section 2.3

 Quoted from https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Inorganic_Chemistry_(LibreTexts)/02%3A_Atomic_Structure/1

2.03%3A_Periodic_Properties_of_Atoms/2.3.03%3A_Covalent_and_Ionic_Radii
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https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Inorganic_Chemistry_(LibreTexts)/02%3A_Atomic_Structure/2.03%3A_Periodic_Properties_of_Atoms/2.3.03%3A_Covalent_and_Ionic_Radii
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