Crystal Field Model
1. Explains the colors and magnestism of coordinate covalent bonds by looking at the energy of the d orbitals

2. Assumes that the d-orbitals do not all have the same energy.  2 of the d orbitals are higher in energy than the other 3 so we say the d-orbitals are split
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COLORS

3. This difference in energy corresponds to the energy of wavelengths of visible light (remember E= hv).  
4. Visible light can be absorbed by the electrons and they can jump up to the higher energy d orbitals.  Because only certain colored light is absorbed, the complementary color is observed, hence colored solutions rather than colorless solutions (which don’t absorb any visible wavelengths of light). 

5. The larger the gap in energy, the more energetic the light absorbed.  

6. The gap is affected by the type of ligand attached and the charge on the ion.  Ligands held more strongly result in a larger difference in energy between the d-orbitals.  

7. Spectrochemical Series: 
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MAGNETISM

8. Results from unpaired electrons.  

9. If the gap is large, between the d-orbitals, (Strong-field case), all of the lower orbitals will fill before the upper d-orbitals.  This results in more paired electrons than unpaired and therefore non-magnetic.

10. If the gap is small between the d-orbitals, (Weak-field case), the electrons fill each orbital one at time (even the upper ones) before pairing up. This results in many unpaired electrons and the solution/metal/compounds is magnetic.

Definitions:

Paramagnetic: are magnetic in a magnetic field, but don’t make a magnet on their own.  Each atom has a magnetic moment due to the unpaired electrons, but only when all the magnetic moments for all the atoms in a sample point in the same direction do you get the magnetic effect. 
Diamagnetic: substances that aren’t magnetic.  All substances to some degree, will repel a magnetic field unless they are paramagnetic or ferromagnetic.
Ferromagnetic: are magnetic in a magnetic field and retain that magnetism for awhile even after the external field is gone.  And may have magnetic moments that spontaneously align which is what makes certain substances act as magnets.
