QUANTUM NUMBERS

Principal Energy Level, n

( Most important in describing the size of an atom

( Farther from the nucleus - more energy/larger radius
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Azimuthal, l     Sublevel
( Determines general shape


   

  type of sublevel
       Shape        # parts (orbitals)

l=0
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     spherical 
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Magnetic, ml    orientation
(  Indicates how electron cloud is directed

(  ml values from –l to l

l = 0 
ml = 0

l = 1
ml = -1, 0, 1

l = 2
ml = -2, -1, 0, 1, 2

Electron Spin, ms
(  Each orbital may only have two electrons maximum
(  Electrons sharing an orbital have opposite spins

(  Values +1/2, -1/2  (clockwise/counterclockwise)

Quantum Numbers: Describe possible energy states for electrons in an atom
Which energy states in an atom are occupied?

Aufbau Principle

( Electrons will occupy the lowest energy state possible
1s   2s   2p   3s   3p   4s   3d   4p   5s   4d   5p   6s   4f   5d   6p   7s ......

     Diagonal Rule




     (a way to remember the order) 


1s

2s   2p

3s   3p   3d

4s   4p   4d   4f

5s   5p   5d   5f ...

Pauli Exclusion Principle

( An orbital contains a maximum of two electrons (with opposite spins)

Electron Configuration

( Shows the distribution of electrons in the energy levels and sublevels


Ex:  H


      He


      Li


      Be


      Cl

Orbital Diagram (Box Diagram)

( Shows the distribution of electrons within the orbitals

Hund’s Rule

( When electrons occupy orbitals of equal energy (degenerate orbitals), 

   each orbital gets one electron before any gets two


Ex:  C   1s2  2s2  2p2 


N   1s2  2s2  2p3
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