
137.2 ELECTROMAGNETISM

chapters : Electromagnetic waves (part 2)

Lecture 16



① Electromagnetic waves

5. 1 Plane electromagnetic wavesi

5.2 Polarization n

This lecture :

5.3 Reflection a refraction of electromagnetic waves
µ comments on the electromagnetic spectrum



15.33 Reflection and refraction of electromagnetic waves
illustrate the wave - like behaviour of the mentions
of the wave equation

consider a light ray which crosses a boundary
between two media .

This ray can

a- reflect on the surface boundary
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where n= § refr index of the material

[ air n- 1 as vnc ; water n - 1.3 ]
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let the plane 2=0 be the surface boundary between
the two media .
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Experimentally : all waves have the same frequency w
of the incident wave
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Electromagnetically

IA by the superposition principle
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How ? require the FY boundary conditions at ⇐o

These are :

① normal components of EE and ⑤ are
continuous across the boundary

⑤ tangential components of E and I ⑤ are
continuous across the boundary
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Remark ! The refractive index depends on the frequency-

of the Wight

You have shanked the dispersion of light by a prism
1

separation of light into different colors

( frequencies ! )

waves with higher frequencies ( blue)
"

bind
"
more

than those with lsww frequencies ( red)



You have also absorbed rainbows :

( can you explain the dsu# rainbow ? )

( flooded Port Meadow )



Returning to the boundary conditions at to
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Example : suppose the electric field of the

incident rag is linearly notarized with

E. = Eo e4 ( perpendicular to hit ) plane)
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15.4J comments on the electromagnetic spectrum

Electromagnetic spectrum →
"

full
"

range ofelectromagneticfrequencies

recall : . everything radiates electromagnetic energy
loner own bodies, the stars - )

the frequency of the electromagnetic waves
depends on the tempatuve of the body

when you look at the night sky : what is the light
being detected is telling you about the celestial
bodies you owe obmrbiny ?



you can ask for example :

why is the sun
"yellow" or some other star "red ?

red - blue
t t

nolw hotter

higher frequencies →

sun hnvfau 5778 Kelvin ←

are 108 Kelvin

← hot
, high pressure cane to gravitational pull)

⇒ nuclear fusion
H → He + photons of different mqwmu.es

Cats heat it energetics changed particles )
i blow wind



in:L 4 y.rayax.ua, intra HE a.mic trays +µ
energy astronomy ^
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(study radiation of trays .

names

celetial bodies )
are

ihigajIIIYIEIyhfmgab.ms/ " raw enm-iopmniotov.ae

MV 1µm - 1hm

+w÷÷÷, → ¥, .in:{ eight ;;;;%nmtthink of the microwave oven :
→ microwaves 1cm - 10Mt

can transfer enwyy to heat food

radio waves 100Mt - 100km

increasing !

1 wavelength



Next land the last lecture)

electromagnetism 1 inlaid relativity


