


2.2.7 Phase change on reflection
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"phase-changed by p", i.e. inverted

When light encounters a medium of higher
refractive index, the reflected wave suffers
a phase change of p

reflection of a pulse at the interface between two media
with different refractive indices, n1 and n2
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Why would anybody in their right mind describe an
inversion as a "phase change by p"?

Perhaps we can understand this a little better by con-
sidering this phase change on reflection in mechanics:



2.2.8 Thin-film interference
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thin film of
medium with

different
refractive

index

What is the phase difference between the two reflected
light beams L1 and L2?  It comprises a phase difference
due to the optical path difference (L2 has to travel
a distance t and back through the thin film with
refractive index n2, which corresponds to an optical
path length d = n2 t and consequently a phase
difference of Df1 = 2p n2 2t / l) and any phase changes
of p due to reflections at an optically denser medium.
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Example: air gap between glass plates

phase difference between L1 and L2:

due to additional
optical path length
(2t) traversed by L2

in air (n2 = 1)

p phase change
during reflection

at point B

t

n

1 (= nair)

n

Df = 2p 2t / l + p

+p

Df1 = 2p n2 2t / l
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constructive interference occurs whenever
Df = 0, ±2p, ±4p, ..., i.e. when

destructive interference presumably happens in
between, i.e.

let's check: the condition for destructive
interference for the phase is Df = ±p, ±3p, ±5p,...
Substitute expression for phase difference between
L1 and L2: 

so destructive interference does indeed occur for
thicknesses t = 0, 0.5 l, l, 1.5 l, ...

: positions of constructive interference

: positions of destructive interference?

i.e. for thicknesses t = 0.25 l, 0.75 l, 1.25 l, ...

t / l

4p t / l + p = n 2p,   n = 0, ±1, ±2, ...

4 t / l = 2n – 1

t = (n – 1/2) l/2

0 0.5 1 1.5

4p t / l + p = (2n + 1) p,   n = 0, ±1, ±2, ...

t = n l/2


