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Geometric optics is when we
treat light as a single beam (A
ray) and study the properties. It
deals with lenses, mirrors,
phenomenon of total internal
reflection, formation of

rainbows, etc etc. In this case,
the wavelike properties of light
become insignificant as the
objects we deal with are very
huge as compared to the
wavelength of light.

In physical optics, we consider the wave
like properties of light and develop the
more advanced concepts on the basis of
Huygens' principle. We would deal with
Young's double slit experiment and
consequently with interference of light
which is a characteristic of waves. We also
deal with polarization and Diffraction which
are also typical wavelike properties.
Diffraction happens only when the
obstacle's size is of the order of the
wavelength of light. Maxwell's
electromagnetic theory put the wave theory
of light on a very firm footing. It is to be
noted that reflection and refraction are
explained by physical optics as well.



Key Concepts in Wave Physics
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Key Concepts in Wave Physics

e Transverse vs Longitudinal waves




Key Concepts in Wave Physics
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Key Concepts in Wave Physics

e Velocity of wave

Velocity of Waves

Wave speed

(m/s)

VvV
frequency Wavelength
(Hz) f x A (m)

Wave speed (m/s) = Frequency (Hz) x Wavelength (m)




Key Concepts in Wave Physics

. Th lt.
e Wave equation (how?) e wave equation

o' ox'
Let y =f(x"), wherex'=x £ vt. So gzl and —r=iv
Now, use the chain rule: W _o o Of o
ox 0Ox' ox o o ot

; &%y 7 324
ﬁ:i = ; and a;‘zirva—f, = G—';=v2
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Combine to get the 1D differential wave equation:

9y _10y
ox* v or

works for anything that moves!




Key Concepts in Wave Physics

e The Electromagnetic spectrum
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Key Concepts in Wave Physics

e Waves phenomena Interference of Waves
e Interference  sasn
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transmission reflection refraction sigh Makes bright
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Key Concepts in Wave Physics

e Shnell's law Normal
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Key Concepts in Wave Physics

e The Huygens' principle
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Key Concepts in Wave Physics

e Acoustic waves
e Intensity of sound
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Key Concepts in Wave Physics

e Stationary waves




Key Concepts in Wave Physics

e Energy transported by waves

Photoelectric effect

Ephoton = hv
700 nm Vinax = 6.22 X 10° m/s
1.77 eV ’ geerin b
\j 400 nm
3.1eV
no . o .o"
electrons i

Potassium - requires 2.0 eV to eject an electron



Key Concepts in Geometrical Optics

e Mirrors /\

e Lenses = (

e Prisms
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Key Concepts in Geometrical Optics

e Image / Object

e Rays
Exploring Images: Thin Lenses & Mirrors: Intro | 1Mi
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Key Concepts in Geometrical Optics

Mirrors

Images Formed by Concave Mirror
Position of Object: at F

Position of Image: at infinity

Properties of the image: highly enlarged, real

and inverted 3
PO F"
=

Position of Object: between F and P
Position of Image: behind the mirror
Properties of the image: enlarged, virtual and

erect i
A T

m/‘ o
C/

PRINCI
AXIS ]
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Images Formed by Convex Mirror
Position of Object: at infinity

Position of Image: at F behind the mirror
Properties of the image: highly diminished,
virtual and erect

Position of Object: between infinity and pole
Position of Image: behind the mirror
Properties of the image: diminished, virtual
anderect m




Key Concepts in Geometrical Optics

Lenses equation

teachoo.com
Lens Formula and Magnification
y >
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Lens Formula: ——— ==
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Key Concepts in Geometrical Optics

Red
Orange
Yellow
Green
Blue
Indigo

Glass Prism Violet

White Light




https://www.researchgate.net/publication/
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http://www.youtube.com/watch?v=sixdSTEgoe4
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Read the index and choose one topic from
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Il Luna Park della
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compaiono solo durante certi acquazzoni, ma
Perché sono cerchi incompleti? E mai possibile che formino

nto sono lontani? Ciog, sarebbe possibile camminare
delle due estremita? Perché di solito sono visibili solo di mattina

i vede un arcobaleno solo, ma a volte se ne scorgono due,

i incompleti centrati nello stesso punto. Cos’s quel punto?

Wm«dﬁiﬁvem da un arcobalens all'altro?

regione fra due & abbastanza scura’ Perché l'arcobaleno

o e dell’altro?

di un arcobaleno sono pill brillanti e rossi

iute le strisce fievoli e sottili che a volte
inferiore?

in due strisce e non invadono tutto

arcobaleno potesse formarsi, lo si

pOSsOno avere un qualche effetto

ﬁsm d'acqua che cadono suddivido-

componenti colorate, concentrandole in

occe devono essere illuminate dalla piena luce
arcobaleni quando la copertura nuvolosa
rifrazione (la sua traiettoria viene deviata) quando

i lore.
e I'entita della rifrazione dipende dal col
e blu & deviata pit di quella della

g con angoli un po’ diversi.
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