CHEM111, Gallagher

Quantum Numbers

There are four different quantum numbers: », /, m;, and m;

¢ n, [, and m, are integers
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¢ 1 cannot be zero
¢ /[canbe 0 to n-1
¢ m; can be anything from —/to /
¢ my, can be +% or -%
Summary of the Quantum Numbers, Their Interrelationships, and the Orbital Information Conveyed
n Prinapal f Angular Momentum . Number and Type of
Quantum Number Quantum Number mz Magnetic Quantum Number Orbitals in the Subshell
Symbol=n Symbol = ¢ Symbol = me Number of orbitals in
Values=1,2,3,... Values=0...n -1 Values= —{...0... shell = »* and number of orbitals
n = number of subshells in subshell=2€+1
1 0 s 0 one 1s orbital
(one orbital of on= type in the
n=1zhell)
2 0 s 0 one 2s orbital
1p +1,0, -1 threa 2p orbitals
(four orbitals of two types in the
n =2 shell)
3 0 S 0 one 3s orbital
1P +1,0 -1 thrae 3p orbitals
2 d +2,+1,0, -1, =2 five 3d orbitals
(nin= orbitals of three types in then =2
shell)
4 0 S 0 one 4s orbital
1P +1,0, -1 three 4p orbitals
2 d +2,+1,0, -1, -2 five 4d orbitals
3 f +3,+2,+1,0, -1, =2, =3 seven 4f orbitals
(16 orbitals of four types in the
n =4 shell)
Examples:
What orbital has these quantum numbers? n=3,1=2,m;=-1
1. 4p
2. 3d
3. 3p
4. 1d
5. 2f

What are the quantum numbers for the 5d,, orbital?
1. n=51=2,m=0

2. n=51=2,m=3
3. n=4,1=2,m=2
4. n=51=3,m=0
5. n=51=2,m=-5
Which is not a valid set of quantum numbers?
1. n=4,1=1,m=-1
2. n=1,1=0,m=0
3. n=6,1=5m=-5
4. n=2,1=2,m=1
5. n=3,1=2,m=2
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Orbital Filling Rules

1. Pauli Exclusion Principle
No two electrons can have the same 4 quantum numbers
An orbital has a maximum of 2 electrons of opposite spin

2. Aufbau/Build-up Principle
Lower energy levels fill before higher energy levels

3. Hund’s Rule
Electrons only pair after all orbitals at an energy level have 1 electron

4. Madelung’s Rule
Orbitals fill in the order of the value of n + /
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