Induced Fields due to circulation of Electrons Causing Shielding, Demagnetization effects

   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 fileds 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.









                                                                       The induced magnetic moment       

                                                                                     represented at the center of the                 

                                                                                           specimen is due to its inherent 

                                                                                               magnetic susceptibility. 

                                                                                                 Whether the magnetic moment 

                                                                                                  induced should be at the center

                                                                                         o       of the specimen or not cannot 

                                                                                                   be answered in any simple way. 

                                                                                                 The single moment at the center

                                                                                        can be hypothetically subdivided into several small components and distributed into several locations within the specimen   the total adding upto the same  value. Then the net induced fields due to these small moment be the same as that of the total placed at center? If not, should an interaction between these subdivided moments be considered  which would be absent if  only the single total was considered?
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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.





Macroscopic Diamagnetic Specimen Magnetized in Magnetic Field
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