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Introducing the wave length associated with the frequency w
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According to this result, we see that if a group of oscillators have the same
amplitwde, zg, but different frequencies, they will emit radiation in inverse
propaortion to the fourth power of the wave length of the mdiation. The
renson for this high power is that for harmonic motion the acceleration is
proportional to the square of the frequency, and the intensity of the
radiation is proportional to the square of the acceleration, We shall sce that
this simple fact explains the blue color of the sky (page 386).

Assnmption b It is poasible to show from Maxwell's equations that a
magnetic dipole whose moment varies sinuscidally with the time will emit
radiation in which the direction of the magnetic field is in the same plano as
the direction of the dipole. The field strengihs in this radiation have exactly the

same magnitudes as thoss (rom an cscillating electric dipole of equal amplitade.
Th-t is, the amplitude we in (A-5b) can ropresent either 1 magnetic or an
ﬂﬁh‘m dipede moment, the units of measurement being respeetively eomui,
and o5,

Thus we can have electric dipale radiation and magnetic dipole radiation.
Later im this chapier we shall alse consider a third type of radiation— that
produced by quadrupoles. Of these three types, however, the electric dipole
raddiation i usually the most important by far, In most of the discussion in this
and the next chapter, therefore, the term “dipode™ refers to an ebectric dipals,
and the offects of quadsupoles will not be consddesed.

The four assumptions discussed above are perfectly general and are not
restricted to the electron theory of matter. The properties of the electron
are intreduced in the following assumption,

Assumption 5, The electron is a particle that moves according to the laws
of Mewtonian mechanics. [ts motion is therefore determined by the forces

acting upon it. These forces consist of the following :

(f) Aninertial foree, fi = — mea, where s, is the mass of the electron and @
is its acceleration,

{1} The restoring force responsible for the harmonic motion the electron is
assumed o undergo in the atom, fz = = kx, where x is the displacement of
the electron from its equilibrium position and b is a constant, The origin of
this force was never made clear in the classical electron theory.






