How Are Electromagnetic Waves Formed?

U
* Generally, an electﬁ'@&f@é@-q? produced by a charged particle.
e The I\/I;{aé\r[\pﬂ@ﬁgldéscﬂrg’ghced by a moving charged particle.

\/ e
. S8 \the elec?r?%agnetic field is produced by an accelerating charged
particle. (An accelerating charged particle is when the charged
particle oscillates about an equilibrium position.)

* Electromagnetic waves are electric and magnetic fields travelling
through free space with the speed of light c.

* If the frequency of oscillation of the charged particle is f, then it
produces an electromagnetic wave with frequency f.

* The wavelength A of this wave is given by A = c¢/f.
* Electromagnetic waves transfer energy through space.
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Huygens principle,

NOXQS The new wave front is drawn tangent to
-‘ ?)6 the circular wavelets radiating from the
point sources on the original wave front.

Huygens’s pri
is a gﬁ@’dé@ﬂCﬁg@@r&%lon for using
knowledge of an earlier wave front to A B
determine the position of a new wave
front at some instant.
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All points on a given wave front are taken as point sources for
the production of spherical secondary waves, called wavelets., .
wavelets propagate outward through a medium with speeds
characteristic of waves in that medium. A B

After some time interval has passed, the new position of the

wave front is the surface tangent to the wavelets. a plane wave propagation

spherical wave propagation



[In geometric optics. } o
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: light lﬁ@%&‘t‘é@@g&)@%g’? of rays, emanating from a

S i
somfr(ce, which propagate through transparent media
according to a set of #1ree simple laws.




[2 Ray approximatiemin Geometric optics }
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o If th ‘Fne rler In which there is a circular openlng whose

o?a‘i'ﬁeter |th?& larger than the wavelength, the wave emerging from
the opening continues to move In a straight line hence, the ray

approximation is valid.

* If the diameter of the opening is on the order of the wavelength, the
waves spread out from the opening in all directions. This effect, called

aiffraction.
 Finally, If the opening I1s much smaller than the wavelength, the
opening can be approximated as a point source of waves.
(« This approximation is very good for the study of mirrors, lenses,
prisms,and associated optical instruments, such as telescopes, cameras,
. and eyeglasses. )
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