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NoTeﬁ\‘ - 25.3-25 .4 Refraction and Total Internal Reflection

1. The changing of a light ray's direction (loosely called bending) when it passes through
variations in matter is called __CeN CGOTIO 0

2. In Einstein's theory of relativity, the speed of light ¢ was found not to depend on the
“\fﬁx ACH YA of the source or the observer.

3. The speed of light is so important that its value in a W O C LALANY is one of the

most fundamental constants in nature. However, the speed of light does vary ina
precise manner with the _{¥} (7";&)@%33 G\\ it passes through.

4. The first real evidence that light traveled at a gwf)_%t@} speed came from
the Danish astronomer Ole Roemer in the late 17th century. Roemer had noted that
the average orbital period of one of Jupiter's moons, as measured from Earth, varied
depending on whether Earth was Cgi}g(’ C o or_ (}\{“‘ﬂ‘?ﬁ\m g’ © O
Jupiter as they orbited the Sun. He correctly concluded that the apparent change in

period,was due fo the change in distance between Earth and Jupiter and the
TN it Took })3@\%“‘3 to travel this distance.
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6. The speed of light through matter is \Q%g than it is in a vacuum, because
light interacts with the (ﬁ‘f) NS, inamaterial. The speed of light depends
strongly on the “%ﬁﬁ)ﬁ@ QY e\l , since its interaction with different
atoms, crystal lattices, and other substructures varies. The speed of light through a

material is equal to:
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where n = hﬁ‘gj{s “% V}Q;%\? CAQ% W0, Since the speed of light is always

@fﬁ;ﬁ than ¢ in matter and equals c only in a vacuum, the index of refraction
is always %V{O«%g{ than or equal to one.




light __ A A

The change in direction of a light ray depends on how the speed of
when it crosses from one medium To

another. No change%\ the speed of light means no bending.

Snell's Law:
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Snell’s Law:
121 sin fy = no sin e

9. Total Internal Reflection

A

A. When the second medium has an index of refraction
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than the first, you can get total internal

reflection where all of the light is reflected back into the
k"\%%%x@,/\ﬁ@) %;iﬂ}:;f!; é‘i‘}medium-

Py Refracted ray
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B. 0c = sin (-2)
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C. Examples
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Light ray

Taide #5.1 index of Refraction

Gases t 0C , Iatm

Air 1000293
Carhon dioxide 100045
Hydrogen 1000138
Oxygen 1000271
Liguids at 20°C

Benzene 1501
Carbon disulfide 1628
Carbon tetrachloride | 1461
Ethanot 1.361
Glycering 1473
Waler, fresh 1.333
Solids at 20°C

Diamond 2419
Fuorite 1434
{Glass, crown 1.52
Gilass, fint 166

lee at 20°C 1.308
Palystyrens 149
Plexigias 151
Quartz, orystalline - 11.544
Quautz, fused 1.458
Sodium chioride 1.544
Zircon 1823




