644.

Problem 45.42 (RHK)

In an air wedge formed by two plane glass plates,
touching each other along one edge, there are 4001 dark
lines observed when viewed by reflected monochromatic
light. When the air between the plates is evacuated, only
4000 such lines are observed. We have to calculate the

index of refraction of the air from these data.

Solution:

Let the wavelength of the. monochromatic light used in
the experiment when measured in'vacuum be A(m). Let
the width of the air gap between the plates that
corresponds to the 4000™" dark line when the air between
the plates has been evacuated be d (m). Using the
condition for destructive interference of the reflected
monochromatic light from the top and the bottom of the
wedge formed between two glass plates (air evacuated),

we have
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It is given that when the gap between the glass plates

contains air, 4001 dark lines are observed. This implies

that
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