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The Aufbau Principle 1717 ve 111 Section 2.2.3

1. start in lowest quantum levels
2. Pauli exclusion principle
--- no two electrons in an atom or molecule can have identical quantum

numbers
3. Hund’s Rule of Multiplicity
--- multiplicity 1s the number of unpaired e-s + 1
--- the lowest energy state for electrons in degenerate orbitals 1s the one
with the highest multiplicity
--- electrons only pair after all degenerate orbitals have been half filled
4. Exchange interaction
--- spin aligned electrons in degenerate orbitals are lower in energy
than those that aren't spin aligned

Rationalizing electron configurations/Factors affecting the energy of the electron

/r("" ('Q'Du.lst()“‘ QXP-U"(/\MJ L\T Ch /DOU/ daf 2~{S UOA/J 7\
He E o 4o ok

Todwnckions ol auclias lowers fre £ L e o
o coner Mo < 3/0./6 Hha ]0&4.,(f-

Ekzﬁ\d/\;,c ym','v.l‘ao-lro/lj/(nuf\.( s a -gl/a/‘aébh M/Mo.c/(cm



The Aufbau Principle Section 2.2.3

1. start in lowest quantum levels
2. Pauli exclusion principle
--- no two electrons in an atom or molecule can have identical quantum
numbers
3. Hund’s Rule of Multiplicity
--- multiplicity 1s the number of unpaired e-s + 1
--- the lowest energy state for electrons in degenerate orbitals 1s the one
with the highest multiplicity
--- electrons only pair after all degenerate orbitals have been half filled
4. Exchange interaction
--- spin aligned electrons in degenerate orbitals are lower in energy
than those that aren't spin aligned

Rationalizing electron configurations/Factors affecting the energy of the electron
Penetration and effective nuclear charge

I1. = coulomb repulsion
[ -bad

- number of paired electrons

I1Te = exchange energy
- good 1n the case of parallel electrons in degenerate
orbitals in an atom
- number of exchanges that can be made and produce
1dentical electron configurations



Factors affecting the energy of the electron Section 2.2.3

Penetration and effective nuclear charge
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Factors affecting the energy of the electron Section 2.2.3

Penetration and effective nuclear charge

25 orbital
()U\QI\\(‘A)—L —CM'\'L\V
i~ to dne nuclas

'H\an af 1s

l/\(s (2,(MJ'f'6t"UV‘
imdhes He 35 [

Hran  Hu Q‘,P

(Q\
L.

AN
"
—

Distance from nucleus (r)

https://chem.libretexts.org/Bookshelves/Inorganic Chemistry/Inorganic_ Chemistry (LibreTexts)/02%3A Atomic Structure/
2.02%3A The Schrodinger equation particle in a box and atomic wavefunctions/2.2.04%3A Shielding accessed 9/15/2023



https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Inorganic_Chemistry_(LibreTexts)/02%3A_Atomic_Structure/2.02%3A_The_Schrodinger_equation_particle_in_a_box_and_atomic_wavefunctions/2.2.04%3A_Shielding
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Inorganic_Chemistry_(LibreTexts)/02%3A_Atomic_Structure/2.02%3A_The_Schrodinger_equation_particle_in_a_box_and_atomic_wavefunctions/2.2.04%3A_Shielding

Energy Level Diagrams and Rationalizing Electron Configuration: Be, C, and N Section 2.2

Periodic Table of the Elements
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Energy Level Diagrams and Rationalizing Electron Configuration: Be, C, and N

Periodic Table of the Elements

Section 2.2
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Energy Level Diagrams and Rationalizing Electron Configuration: K, V, and Cr Section 2.2
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Energy Level Diagrams and Rationalizing Electron Configuration: K, V, and Cr

Section 2.2

Periodic Table of the Elements
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Shielding: H, He, and F Section 2.2.4
Slater’s Rules for Approximating Effective Nuclear Charge
Lett=17 - S
Where Zeir = effective nuclear charge, Z = nuclear charge, and S = shielding constant

1. group orbitals by n and 1
(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

H He F



Shielding: Fe Section 2.2.4

Slater’s Rules for Determining Effective Nuclear Charge
Zett=7 - S
Where Zeir = effective nuclear charge, Z = nuclear charge, and S = shielding constant

1. group orbitals by n and 1
(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



Periodic Trends Section 2.3
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Periodic Trends
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Periodic Trends
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Affinity kd/mol
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