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Orbitals (n, I, and m)) Section 2.2

Periodic Table of the Elements
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The Aufbau Principle
1. start in lowest quantym levels

2. Pauli exclusion pringiple---comes from experiment, not the Schrédinger Equation
3. Hund’s Rule of Multiplicity--Multiplicity is the number of unpaired e-s + 1

Factors determining the energy of the electron 6 )69/ 9 = 9‘0 |
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The Aufbau Principle Section 2.2.3

The Aufbau Principle

1. start in lowest quantum levels

2. Pauli exclusion principle---comes from experiment, not the Schrédinger Equation
3. Hund’s Rule of Multiplicity--Multiplicity is the number of unpaired e-s + 1

Factors determining the energy of the electron

Penetration/effective nuclear charge

Exchange energy is NOT the exchanges between all possible arrangements (states).
Rather, it is the number of possible exhanges of electrons in a single state; thus,

Il = coulomb repulsion

- bad
-number of paired electrons 4? 41— 43— 1 exchanges with 2

ITe = exchange energy

-good 1n the case of parallel elect]%)\nﬁ 4— 4— 4— — > 4— 4_ 4_ 1 exchanges with 3
1 2 3 3 2 1

In an atom
-number of exchanges that can be

made and produce identical electron |
1 3 > 2 exchanges with 3

configurations
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Electron Configurations and Energy
Level Diagrams

Periodic Table of the Elements

Section 2.2
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Shielding Go 15" 4579 36%5FG 45°2d pqd"
S _ xR+ rg(,?{) » (0e39) =
Slater’s Rules for Determining Effective Nuclear Charge
Zur=17- S

Where Zeir = effective nuclear charge, Z = nuclear charge, arjl S = shielding ionstant
. o2 shield Hug 37 oo
1. group orbitals by nand1 R«
(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

Section 2.2.4

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
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Periodic Trends Section 2.3

1st Molar lonization Energy (kJ/mol)
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Periodic Trends Section 2.3

1st Molar lonization Energy (kJ/mol)
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Periodic Trends

1st Molar lonization Energy (kJ/mol)
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Periodic Trends Section 2.3

Electron affinities
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