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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





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.





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





This dipole moment as above can be thought of as arising from two hypothetical poles
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When point dipole approximation is not valid, then





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.





1





2





|� EMBED Equation.3  ���| = d m





      Arrangement-I   





             m/2 each  moment


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


                 Thus for two moments resultant= d.m/2 





              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.





FIG. 1
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