Problem 8.37 Consider a flat 5-mm-thick slab of glass wgh= 2.56.

(a) If a beam of green lightAp = 0.52 um) is normally incident upon one of the
sides of the slab, what percentage of the incident power is reflectkdipaice
glass?

(b) To eliminate reflections, it is desired to add a thin layer of antireflection coating
material on each side of the glass. If you are at liberty to specify the threskne
of the antireflection material as well as its relative permittivity, what would
these specifications be?
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(a) Representing the wave propagation process by an equivalent traiosntiiss
model, the input impedance at the left-hand side of the air-glass interfafrens (
2.63):
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For the glass,

No No No

©=No= 5= /256 16

ZL=nNo
B|_27"|_ZLT\/EI—LX\/TSGXS><10’3—3O76923IT
A AV T 052x10°6 ' B '

Subtracting the maximum possible multiples oft,2namely 3076&, leaves a
remainder of
Bl =1.23mrad



Hence,
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With Z; now representing the input impedance of the glass, the reflection coafficie
at pointAis:
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% of reflected powet= |I'|2 x 100= 9.4%.
(b) To avoid reflections, we can add a quarter-wave transformer on &kecbfghe
glass.

Antireflection Antireflection
coating coating
Air \ Glass / Air
€ =2.56

This requires thad be:
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whereA is the wavelength in that material; i.8.= Ao/ \/&c, Whereg is the relative
permittivity of the coating material. It is also required tigtof the coating material
be:
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or
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