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Thesis Title A Mathematical Calculation of the electric

field due to a moving charge.

Name Mrs. Somchai Arconsrisophonl" \
Department : Mathematics

Academic Year : 1973,

ABSTRACT

The Feynman Lectures on Physics contaih formula for the
electric and magnetic fields at a fixed point due to a point
charge moving in the meighbourhood of the fixed point. The
formula for the electric field is expressed in terms of the
retarded position of the point charge. An attempt was made to
calculate the magnetic field using as axioms Feynman's formula
for the electric field and the Lorentz transformation, The method
is believed to be correct, but the calculation was too complicated
to complete. An alternative formula for the electric field is
given in the Berkeley Physics Course, Volume Twe, but it applies
only when the point charge has a uniform velocity. The Feynman
and Berkeley formulas were compared and although the comparison
was too difficult to complete in the general case, in simpler
special cases they were found to give #&dentical results. A
numerical comparison was made for a particular example of the

general case and the electric fields computed from the two
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formulas were found to agree within the numerical accuracy of the

calculations.
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FRMS AND SYMBOLS

Electric field

Magnetic field

the charge that4;roducing the field

the time that the charge emits the field

(called ¥Yetarded time)

the distance from the @bserver to the charge at
time tR‘ the corremssponding vector is ?h

the time that the field reachesthe observer

the distance from the observer to the charge at
time tj the corresponding vector is T

the unit veetor in the direction from the
position where.E is measured to the retarded
position of the sources

Speed of light

the rest mass of the test particle (observer)
the force on the test particle due to the charge
q in resference frame S,

the force on the test particle due to the charge
q in reference framest

the charge of the test particle

the acceleration of the test particle in S
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