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Examples of Applying Slater's Rules 

Let's illustrate these rules with a few examples: 

Example 1: Calculating 𝒁𝒆𝒇𝒇for a Valence Electron in Oxygen (O) 

1. Electron Configuration: Oxygen (𝑍 = 8) has the electron configuration: 1𝑠22𝑠22𝑝4. 

2. Group Arrangement: (1𝑠2)(2𝑠2, 2𝑝4) 

3. Target Electron: We want to calculate 𝑍𝑒𝑓𝑓for a valence electron, so we choose one of 

the 2𝑝electrons. 

4. Calculate 𝑆: 

o Electrons in the same group (2𝑠2, 2𝑝4): There are (2 − 1) = 1other 

2𝑠electron and (4 − 1) = 3other 2𝑝electrons. Total = 1 + 3 = 4other 

electrons in the same group. Contribution: 4 × 0.35 = 1.40 

o Electrons in the (𝑛−1)group (1𝑠2): There are 2 electrons in the 1𝑠group. 

Contribution: 2 × 0.85 = 1.70 

o Electrons in (𝑛−2)and inner groups: None in this case. 

Total 𝑆 = 1.40 + 1.70 = 3.10 

5. Calculate 𝑍𝑒𝑓𝑓: 𝑍𝑒𝑓𝑓 = 𝑍 − 𝑆 = 8 − 3.10 = 4.90 

So, a valence electron in Oxygen experiences an effective nuclear charge of approximately 

4.90. This is significantly less than the actual nuclear charge of 8, highlighting the shielding 

effect. 

Example 2: Calculating 𝒁𝒆𝒇𝒇for a Valence Electron in Zinc (Zn) 

1. Electron Configuration: Zinc (𝑍 = 30) has the electron configuration: 

1𝑠22𝑠22𝑝63𝑠23𝑝64𝑠23𝑑10. 

2. Group Arrangement: (1𝑠2)(2𝑠2, 2𝑝6)(3𝑠2, 3𝑝6)(3𝑑10)(4𝑠2) 



3. Target Electron: We want to calculate 𝑍𝑒𝑓𝑓for a valence electron, so we choose one of 

the 4𝑠electrons. 

4. Calculate 𝑆: 

o Electrons in the same group (4𝑠2): There is 1 other 4𝑠electron. Contribution: 

1 × 0.35 = 0.35 

o Electrons in the (𝑛−1)group (3𝑠2, 3𝑝6, 3𝑑10): There are 2 + 6 + 10 =
18electrons in the (𝑛−1)shell (3𝑠, 3𝑝, 3𝑑). Contribution: 18 × 0.85 = 15.30 

o Electrons in the (𝑛−2)group (2𝑠2, 2𝑝6): There are 2 + 6 = 8electrons in the 

(𝑛−2)shell (2𝑠, 2𝑝). Contribution: 8 × 1.00 = 8.00 

o Electrons in the (𝑛−3)group (1𝑠2): There are 2 electrons in the (𝑛−3)shell 

(1𝑠). Contribution: 2 × 1.00 = 2.00 

Total 𝑆 = 0.35 + 15.30 + 8.00 + 2.00 = 25.65 

5. Calculate 𝑍𝑒𝑓𝑓: 𝑍𝑒𝑓𝑓 = 𝑍 − 𝑆 = 30 − 25.65 = 4.35 

The 𝑍𝑒𝑓𝑓for a 4𝑠electron in Zinc is approximately 4.35. 

Example 3: Calculating 𝒁𝒆𝒇𝒇for a 𝟑𝒅Electron in Zinc (Zn) 

Let's calculate 𝑍𝑒𝑓𝑓for a 3𝑑electron in Zinc, to show how the rules change for d-electrons. 

1. Electron Configuration: (1𝑠2)(2𝑠2, 2𝑝6)(3𝑠2, 3𝑝6)(3𝑑10)(4𝑠2) 

2. Target Electron: One of the 3𝑑electrons. 

3. Calculate 𝑆: 

o Electrons in the group to the right (4𝑠2): These contribute 0. 

o Electrons in the same group (3𝑑10): There are (10 − 1) = 9other 3𝑑electrons. 

Contribution: 9 × 0.35 = 3.15 

o Electrons in the (𝑛−1)group (3𝑠2, 3𝑝6 for the 3𝑑electron, 𝑛 = 3): All 

electrons with principal quantum number less than 𝑛now contribute 1.00 

because the target is a 𝑑electron. So all electrons in the (𝑛−1)shell are 

considered. There are 2 + 6 = 8electrons in the 3𝑠, 3𝑝shells. Contribution: 

8 × 1.00 = 8.00 

o Electrons in the (𝑛−2)group (2𝑠2, 2𝑝6): There are 2 + 6 = 8electrons. 

Contribution: 8 × 1.00 = 8.00 

o Electrons in the (𝑛−3)group (1𝑠2): There are 2 electrons. Contribution: 

2 × 1.00 = 2.00 

Total 𝑆 = 3.15 + 8.00 + 8.00 + 2.00 = 21.15 

 

 



4. Calculate 𝑍𝑒𝑓𝑓: 𝑍𝑒𝑓𝑓 = 𝑍 − 𝑆 = 30 − 21.15 = 8.85 

Notice that the 𝑍𝑒𝑓𝑓for a 3𝑑electron (8.85) is significantly higher than for a 4𝑠electron (4.35) 

in the same atom. This is because the 3𝑑electrons are closer to the nucleus and less shielded 

than the 4𝑠electrons by the inner shells. This difference in 𝑍𝑒𝑓𝑓helps explain why 

3𝑑electrons are often considered "inner" electrons in transition metals, even though their 

principal quantum number is lower than that of the 4𝑠electrons which are removed first 

during ionization. 
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