
Lecture 35: Wave optics



• In vacuum, electromagnetic waves travel with speed of 
light 𝑐 = 3 × 108𝑚/𝑠

• In materials, light slows down because the 
electromagnetic waves interact with electrons in the 
material

• 𝑛 =
𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑣𝑎𝑐𝑢𝑢𝑚

𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙
=
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• 𝑣 ≤ 𝑐 → 𝑛 ≥ 1
• 𝑛𝑎𝑖𝑟 ≈ 1
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• 𝑛 =
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𝑣
Refractive index, 𝑛 ≥ 1

• The frequency f a wave does not change as it moves 
from one medium to another

• Because n changes, this means that the wave length 
must change

• λ𝑓 = 𝑣
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• Wavelength in material is shorter than the wavelength 
in vacuum

Wavelength and frequency


