

	l value
	sublevel letter designation
	(n) Energy level(s) that have them.

	0
	s (spherical shape)
	1, 2, 3, 4, 5, ...

	1
	p (dumbbell shape)
	2, 3, 4, 5, ...

	2
	d
	3, 4, 5, ...

	3
	f
	4, 5, ...

	4
	g
	5, ...


Each orbital can contain a maximum of 2 electrons

Therefore

s sublevel has 1 orbital = 2 electrons possible

p sublevel has 3 orbitals = 6 electrons possible (2 in each)

d sublevel has 5 orbitals = 10 electrons possible ( 2 in each)

f sublevel has 7 orbitals = 14 electrons possible (2 in each)
Atomic Orbitals
rwin Schrodinger - Derived the “wave equation”, given by ( (psi).  This equation describes the quantum state of an electron in an atom.

Psi squared ((2) gives the 90% probability region (in 3-dimensional space) for finding an electron with a particular quantum energy state (set of 4 quantum numbers).  These regions are known as orbitals
Each electron’s quantum state is determined by four fundamental properties

It is important to think of an electron as a “wave” instead of a particle (however, this “wave” has a “spin” given by the 4th quantum number)

Principal Quantum Number (n)

Description: Determines the overall energy of the level.  Analogous to the average distance away from the nucleus.

Possible values: n = 1, 2, 3,… (integer numbers)
Angular Momentum (Azimuthal) Quantum Number (l)

Description: Determines the shape of the sub-level orbital

Possible values: l = 0 to (n-1)

There are also letters associated with the numbers of l: 0 (s) “spherical shaped”, 1 (p) “dumbbell shaped”, 2 (d), 3 (f), 4 (g), …

The letters assigned to the numbers come from the early days of spectroscopy (the study of light spectra) and described the type of light seen ( s = sharp, p = principal, d = diffuse and f = fine)
Magnetic Quantum Number (ml)

Description: Determines the spatial orientation of the sub-level orbital

Possible Values: - l …0…+ l
Spin Quantum Number (ms)

Description: Determines the spin orientation of the electron in an orbital

Possible Values: ms = ( ½ 

Each orbital can contain a maximum of 2 electrons

Electron filling in an atom is governed by three principles:

Aufbau Principle - Electrons fill energy positions from lowest to highest.

Hund’s Rule - When filling orbitals within an energy sub-level, electrons fill orbitals singly before pairing.

Pauli Exclusion Principle - Each electron in an atom must have a unique set of quantum numbers for that atom.  Put another way: No two electrons in a given atom can possess the same set of four quantum numbers.

Electrons within the same energy sub-level are said to be “degenerate” because their energies are all the same.
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