      While explaining the presence of a  “dipole moment” by considering the poles which, depending on the context, the poles  may be the “electrical (positive and negative) charges” or the [“magnetic charges”] magnetic “north” and “south” poles. In either case a dipole moment can be defined: in the former case it would be electrical dipole moment and in the latter case it would be magnetic dipole moment
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[image: image5.bmp][image: image6.bmp]In the case of flowing electrical charges, the current thus flowing can cause a magnetic field, which can be associated with the flow characteristics and the amount of the electrical charges. The magnetic field thus arising can be calculated and the direction of the field determined. This can be the attribute “dipolemoment” for the flowing charge systems.



If the particle undergoing a circular motion also has an electrical charge, then the Rotational Motion of this charge----which is a flowing current----- will produce a Magnetic field at the center of the circle.

If the resulting current due to the moving charge, can be has the magnitude assigned as ‘i’ , then this current ‘i’ flowing along the circumference of circle with area ‘A’ would produce a Magnetic moment ‘μ’ {in other words the magnetic field} which is given by

                                   ‘μ’ = i • A 





In Atoms and Molecules the electrons are in constant revolution in Orbitals which should be constituting a constantly flowing currents . These flowing currents should be inducing magnetic fields at the center where the nuclei are located in atoms,  for example. Thus at the nuclear site there would be induced magnetic fields whether there is an externally applied magnetic fields or not. Applying the external ,large, steady fields alters the way the electrons were flowing in the system before the application field and it is these changes in induced fields which are manifest while measuring the Shielding effects as the Chemical Shift parameter. The alteration of the flow of electrons could be either a change in the velocity of electrons or the shapes of the orbitals.
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For the case of  ‘n’ = 2, both the arrangement above have only half the magnetic moment value than the original moments. However the effective field at a distance  ‘R’ when calculated by the point dipole approximations would be more valid than in the original case since for the same  ‘R’ the pole distance is only ‘d/2’ instead of ‘d’














Origin of dipole











How to resolve the above conflict ? A trial with the two-poles definition of the dipole moment is given below:





In presence of a magnetic field the entire charge cloud / magnetic material give rise to an effective total magnetic moment which has to be originating at some point within the specimen. Where to place such an origin within a specimen when the extent of the specimen cannot be approximated to be a mere point (relatively) is a matter which can be inconclusively debated at length.





When point dipole approximation is not valid, then
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This dipole moment as above can be thought of as arising from two hypothetical poles
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Consider  ‘n’ number of small dipoles such that the resultant magnetic dipole moment is equal to the same as above. Let n=2.


When pole strength is retained as ‘m’ and distance made d/2, then  for the two dipole moments the total strength of poles of each sign would be ‘2m’. This would not conserve the total pole strength available. Hence the poles have to be divided equally


and the distance ‘d’ as well.





      Arrangement-I   





             m/2 each  moment


 d/2        is of value= d.m/4      


                 Thus for two moments resultant= d.m/2 





FIG. 1





              In this case also


             the total moment 


             would be d.m/2











    Arrangement-II

















For the FIG .1 consider the field strength at two points 1 and 2. At point 1 the value would be  ‘ 2.d.m/R’ where as at point 2 the field value would be ‘ –d.m/R’.


Correspondingly for the divided dipoles with ‘Arrangement-I’ the value at pint 1 would be ‘d.m/R’ . For ‘Arrangement-II’ there should be two values for ‘R’ assignable to the two divided moments. Let them be ‘R+r’ and ‘R-r’ . Then the field value would be ‘(d.m)/2.(R+r)’ and ‘(d.m)/2.(R-r)’. Will the sum of these two be the same as ‘d.m/R’ as it is for Arrangement-I ? After subdividing and arriving at the total for the divided moments, in the above case the calculated total should be multiplied by ‘n=2’ since the division resulted in a total moment of only half of the total originally present.





In each of the above cases a magnetic moment can be attributed for the charge flow. In the case of SHAPE 3 the charge cloud is depicted. The total charge cloud can be considered as small, charged, volume elements inside the charge cloud. These volume elements each can be attributed a small dipole moment and the total dipole moment associated with currents in the charge cloud can be obtained by a vector addition of the individual elemental dipole moments.





  Shape 3





Shape 2





Shape 1











Flowing positive charges 
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The case of a typical circular current loop and an equation for the induced magnetic field at the center is depicted in the next page
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Applied Field





Alterations of shape of orbitals can come about because they are bonded in molecules i.e., in different bonding situations. Thus for the same applied field strength, the changes in the induced fields in presence of external field can be different. According to Lenz’s Law these induced fields have directions opposite to the direction in which the Magnetic field is applied. Paramagnetic and diamagnetic chemical shift contributions must be related to the sense in which circulations are altered relatively and whether changes can be accounted for by the deviations from spherical symmetries.
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