
[image: image23.bmp]          When electron circulations cause a magnetic field it can be described as the magnetic moment 
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 associated with the moving charge (flowing current).  In terms of the descriptions in magnetic materials it may be said that this magnetic field thus induced is said to magnetize the material and it is then a magnetization  
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 . In such a case, this magnetization  if it is due to the fact that it is being caused by the applied magnetic field   is expressed as that the contributions to the electron circulations is described as due to the sucesptibility  
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  of the material . Then the Magnetization  
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 can be related to the strength of the Magnetic Field 
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    by the equation  
[image: image7.wmf]M

r

= 
[image: image8.wmf]χ
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When the induced magnetization is opposite in direction to the Magnetic Field then the material is said to be Diamagnetic, otherwise it is Paramagnetic. All these magnetic vector quantities are amenable to Magnetic Dipole Moment descriptions similar to the case of a bar magnet. The electric dipole moment analogues can be understood in terns of descriptions similar to these.
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   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

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.
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Dipole Moment and the Field distributions due to the dipole moment





It is the intensity of the filed due to this � EMBED Equation.3  ��� which is of interest in applications in Chemistry and Physics.


The approximations associated with these considerations can lead chemists astray if not well versed. This can make the chemists seek complicated or tedious approaches to explain observations while if dipole approximations are well understood then, there can be simpler ways of grasping the situations.
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In case of either the electrical or the magnetic dipole moments a simple arrow can serve the purpose to indicate the presence of a “Dipole”


as located at a given point  �
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The approximated radius of this charge cloud has to be taken into account while deriving the “distance” factor d





While considering the Field due to the dipole moment at ‘R’ it is possible to consider the two poles separately and find the contribution from each pole and sum up to get the total.
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Instead of each time considering the poles of dipoles separately , it is possible to get an equation for this total at R by a single equation using the dipole moment. This implies that the distance  d has to be considered while calculating the field at a distance R. It turns out that if d� EMBED Equation.3  ���R then, the calculations result in unrealistic values. For reasonable application the value of  R >> d.  This means R � EMBED Equation.3  ��� 10� EMBED Equation.3  ���d. This is referred to as the POINT-DIPOLE approxomation. It is a consideration as to at what values of the distance R the given dipole can be arising from a single point and not from the consideration of the length d characteristic for the value of the moment |μ|.





At the point 2 “outside the cloud where the ‘radius’ would be small compared to distance ‘R’ to the point


The point dipole approximation is more valid than at 1 “within’ the cloud itself. In fact such an approach to aplly POINT dipole approximation at 1 would be not at all justifiable.





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.
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Flowing positive charges 
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