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What happens if you apply a Magnetic Field in CD?

• Applying B to a paramagnetic systems changes everything

• must consider Zeeman splitting 

• causes splitting of ground & excited state levels

• does not require optical activity!

• splitting of energy levels induces CD signal

• for light propagating along the direction of the
magnetic field the selection rules differ for CP:
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Categorization of MCD intensity mechanisms

• A-term: T-indep derivative shape from degenerate GS and/or ES

• B-term: field-induced mixing into non-degenerate GS and/or ES
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• C-term: T-dep absorption (at low temperatures) – simplification of A-term...

• total MCD intensity 

• at low temperatures (< 25K)  C-term intensity dominates

• basic selection rules for C-term: 

• requires changes in orbital angular momentum, not spin state

• will require SOC under most circumstances (i.e. same as EPR)

• SOC much larger in d-d transitions that CT transitions  C0/D0 ratios

• relative MCD intensity will be much 
larger for LF transitions
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• e.g. blue copper centre in plastocyanins

• sign of MCD C-terms depends on specific contributions to SOC
• calculated in similar way as g-values for EPR

• predictions based on effect of Lx,y,z operators on d-orbitals

• useful in assigning LF transitions...
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