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Orbitals and Quantum Numbers (n, |, and m)) Section 2.2.2

One quantum number wasn’t enough to model the electrons in an atom

n is the principal quantum number

allowed values are the whole numbers starting a 1
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Orbitals (n, I, and m) Section 2.2.2

The angular distribution function:

The square of the angular distribution function describes the probability of finding the electron at angles 0 and ¢.
In other words, picture yourself standing on the nucleus, and the electrons look like fog around you. The square of
the angular distribution function describes how thick fog is when you look in different directions.

The Angular distribution function describes the basic shape of the orbital, or the number of lobes in an orbital.

The angular distribution functions depend only on the quantum numbers / and my. That is, the angular distribution
functions of all electrons with the same / and m, values are the same regardless of n or ms. Another way of saying
this is that all s orbitals have the same basic shape. For example The 2s orbital (n=2,/=0, m;=0), the 3s (n =3,/
=0, m; =0) and the 4s (n =, [ =0, m; = 0) have the same basic shape (spherical)

The radial distribution function:

The square of the radial distribution function describes the probability of finding an a electron a given distance
from the nucleus.

In other words, it tells you how far a way the fog starts to tapper off, and it tell you whether or not there are
pockets of clear sky in the fog.

The radial distribution function describes how far away from the nucleus the orbital extends and the number of
nodes the orbital has.

The radial distribution functions depend on both n and /. This means that the number of nodes an orbital has and
how far that orbital extends from the nucleus depends on the principle quantum number or energy level of the
orbital (the 1 in 1s, the 2 in 2s, the 3 in 3s, etc.) and the type of orbital (s vs. p vs. d).



Orbitals (n, I, and m) LP Section 2.2.2

Quantum Numbers Angular Distribution Function  Radial Distribution Function
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Orbitals, Quantum Numbers (n, I, and mj), and the Periodic Table Section 2.2

<O D =1

Periodic Table of the Elements
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The Aufbau Principle Section 2.2.3

The Aufbau Principle
1. Start at the lowest quantum level and fill up
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The Aufbau Principle: Exchange Energy/Exchange Interaction

Section 2.2.3

A quantum mechanical effect that exists between 1dentical particles

Particles aren't actually changing positions - it is more about what happens if they were to change
positions. If there would be no change, then with respect to that exchange the the change is
symmetric. Symmetrical exchange for electrons spin states means that there is spacial
component of the wave function is antisymmetric. There 1s slightly more distance between
particles that have antisymmetry spacial wave functions than those with symmetric spacial

wave functions. Thus, lower E.
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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



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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Electron Configurations/Energy Level Diagrams/Quantum Numbers

Periodic Table of the Elements

Section 2.2
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Wave Functions

http://www.westfield.ma.edu/cmasi/advinorg/angular_distribution_functions/text_and_graphics_containe.htm
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