8. Electricity and Magnetism (Fall 2002)
Radiating Charges

(a) A point charge g under acceleration a(t) emits electromagnetic radiation.
Give qualitative physical arguments why the radiated power, P, should be
of the form P = By®a®, where B is a proportionality constant. Determine
by dimensional analysis the dependence of B on fundamental physical
constants. Explain how and why the exact expression for B differs from
this estimate.

(b) A point charge g has mass m and is attached to a spring (of spring constant
#) hanging form a fixed support above an infinite horizontal conducting
plane. The charge is set in motion with amplitude 4 < A, the equilibrium
height of the charge above the conducting plane. Calculate its instanta-
neous radiating power,
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