Oscillating charges and dipole radiation

For large distances (r) the first two terms die
as 1/r2, whereas the last term (radiation term)
survives because It decays as 1/r.
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Energy radiated by an electric oscillating dipole
Poynting vector

S =(E x B)/uo

Intensity averaged over
one complete cycle
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Radiation intensity —Polar Plot
(for a fixed distance, 1(0)=1)
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Dipole
Radiation
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Two-beam interference
e1(t) = F exp(iwt)
eo(t) = Eexp(i(wt + ¢))

Resultant phasor:

P = E(1 + expli¢))



Intensity: ] = PP*
= E°(14exp(i¢))(1+exp(—ig))

— 2F2(1 + cos ¢) = 4E? cos?(¢/2)

[ = I, cos®(¢/2)



Young’s double slit




Path difference: SP — S'P

=\ D?+ (z + d/2)?

—\D? + (x — d/2)?
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= D[1 + (z + d/2)%/D*'/?
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= [(z +d/2)* — (x — d/2)?]/2D

= |(2x)d|/2D = xd/D
For a bright fringe,

SP —S'"P=m\
For a dark fringe,

SP—S'P=(2n+1)\/2



Position of m™ maximum from centre

Tm ~ mAD/d
Fringe width
Ax = AD/d
Phase difference:

b =2m(SP — S'P)/)\



Realisations of Young’s double slit interference

1. Lloyd’s mirror ~ Transverse Section
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. Fresnel’s mirrors
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3. Fresnel’s biprism




4. Billet’s split lens




Pohl’s fringes  Longitudinal Section

Thin mica plate
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p(r) =2(r,0,0) = 1p(r)
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ri(r) = Aexp(ik(r — vt))

p(r) = éexp(i/f(’r' — vt))
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