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Summary - What have we determined so far about the behavior of electromagnetic fields?


The electric field is conservative => The work integral of the electric field intensity is zero => � EMBED Equation.2  ���0 =>.


Because the electric field is irrotational it can be described as the gradient of a scaler potential, E = -(V


The potential difference between two points is the usual voltage drop of circuit theory, VAB = -� EMBED Equation.2  ���


The net electric flux emanating from any closed region is equal to the net charge contained within the region, Q=� EMBED Equation.2  ���; ((D=(V


For this reason, the electric field points outward from the charge which is its source.  Electric fields begin and end on charge, but they do not close on themselves.


Electric charge is conserved so that I = � EMBED Equation.2  ���-dQ/dt,


The magnetic field is not conservative => the work integral of the magnetic field intensity is non-zero => � EMBED Equation.2  ���IENC. (xH = J.


For magnetic cores if the path L is restricted to just incrementally short of making one traversal of the core, then no current is enclosed and we can express ((H = 0 and can be expressed as the gradient of a scaler magnetic potential, magnetomotive potential.


The magnetic field is perpendicular to the plane formed by the current element and the position vector from the current element to the observation point.  This results in a field which has no beginning or end; the magnetic field is continuous and closes on itself.  As a result, the work integral is in general non-zero.


There are no isolated magnetic charges which are the source of magnetic fields.  So the net magnetic flux emanating from a closed region is always zero; � EMBED Equation.2  ���= 0.


Time-varying magnetic fields induce an electric field which is measureable as a voltage across terminals of an inductor.


Maxwell's Equations - Generalized form of electromagnetic equations


Displacement current completes the set of equations.





Work Integrals


Mathematics of closed path line integrals


Conservative fields


KVL applied to a multi window planar circuit; voltage drops around each loop are found to be zero; moreover, the total voltage drop around the outer (circumscribing) loop is zero.


Voltage around a big loop is nothing but a lot of little loops each of which can be considered essentially planar


Details of evaluation work integral for a closed path along a differential loop leads to one component of curl.


Add two other orthogonal planes to obtain other two components.


Definition of curl, relation to conservative fields


curlE = 0; first of maxwell's equations


Independence of path for a conservative field.


Curl meter; irrotational field, circulation of the field does not exist.














