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	Calculated ring current shifts ppm

	Proton distance from ring centre
	Trace
Angle with mol-Z=0

	Field parallel to Z

	
	
	ZZ component

	
	
	Proton on Z-axis
	Proton in

Ring plane

	20 A˚
	0.000668806839
	0.003411
	-0.001705

	5 A˚
	0.042803637696
	0.218304
	-0.10912


                                                            Z axis

                              χzz = -85 x 10 -6                                 

          χxx                                                  Y axis                                                                                               
	Calculated ring current shifts ppm

	Proton distance from ring centre
	Trace
Angle with mol-Z=90
	Field parallel to Y

	
	
	YY-component

	
	
	Proton || Y
	Proton Perpendicular 
to Y

	20 A˚
	-0.000334402779
	0.001404
	-0.000702

	5 A˚
	-0.021401777856
	0.089856
	-0.044928


                                      X axis                                             
  -85 – (-35) =- 50 x 10 –6 =Anisotropy
  The above experimentally measured Susceptibility Tensor can be decomposed and fragmented into 24 group-/bond-/atom-/ring-current-/tensors which, when added up,  result in the experimental molecular values for the benzene ring.
     http://saravamudhan.tripod.com/shield_demag_susceptibility/id2.html



            

 χyy =  χyy = -35 x 10 -6                                     
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When the molecule as a whole with a bonded proton undergoes fast Rotation randomly (isotropic motion),  then at  the proton only the the isotropic average shift can be measured the value of which depends on the fixed angle θ





When the aromatic ring alone undergoes the fast rotation when the proton (not bonded to ring) in the neighborhood of the ring is attached to the same macromolecule: The susceptibility tensor can be equivalent to an isotropic value so that there is no anisotropy of the susceptibility. Then the shift induced at the proton would be


averaged to zero value.





When the ring undergoes anisotropic motion when proton is held fixed, or when proton undergoes partial rotations when the ring is held fixed, it is not always valid to consider only the isotropic chemical shift values at the proton.








