HuYgen's wave Theory

Accordivg to HuYgenN's PrivciPle a bodY emits Light

iV the form of waves. Each PointS Source of¢
Light iS O center of disturbance £rom which
waves Proragdates iv all direction.
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wave frownt

A WaVerront iS a surcoace aloNg which the waves

PhaiSe remalinS CoNStant.

(i) Twhe envergy of wave travels iv a direction
pereenNdicular to wavesront.

(ii) RaYS are pereendicular to wavesront,

(iii) The time taken bY Light to travel £rom ove
wavesront to anvother iS the Same alonvg

INTERFERENCE

lvterserence S a PhevomenNonN of
supPereosSition of two coherenNt waves
thrrough WhiCh theY tranvseer evergy anvd
momenNtum.

aNyray.
|
TYreS of wavesronts
e CNindricol e MATHEMATICAL INTERPRETATION OF
wavelength wavelength wavelength IWTERFEREVCE OF TWO WAVES
\ > Let al anvd a2 be amplitudes of the
@ wolves and ¢ the Phase difference
between them.
- ] Then y1 = a; sin ot; y2 = az sin(ot + ¢);
J ———) Y = y1 + yz = A Sln ((Dt + e); T Resultant
- A = /a® +a? + 2aa,cos 0 2. /2
‘ TN — o 2 Sind T\ -
Due to pPoint i Due to live -

source of Light),

source of Light),

TYPES OF INTERFREIVCE

source of Light),

ConSstrructive Interserence

Phase difference = (A¢) = 2nm; n=0,1,2,......
e Path difference - AX =2n (%j

e Time Interval - AT = 2n (gj

e Resultant Amplitude - A =a; + az; if ¢ = 0,27, 47............
e Resultant Intersity = Imax =11 + [z + ZM = (\/E +; )2
o Inx=4Iwhere(li=L=1I)
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Destructive Interserence

e Phase difference = (Ad) = (2 n- 1), Wheren=1,2,3,...
e Path difference - Ax = (2n -1) %

e Time Interval - AT = (2n-1) %

e Resultant Amplitude > A=a;-az;If¢ ==, 37,57 ....... 2n-1)n
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e Resultant Intersity — Imax = |,
o Imin = O (When Il = IZ = I)
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Resutant

R.P for TeleScore

ResolVivg Limit of & telescore (S
sSmallest avgular seearation (do)
betweenN two diStant obiects.

D

L do = 1.220 1 D

T = ( ) RP=—=—+;D= Aperture of Ob]eCtlve Lens.
D de 1.220°

DIFFRACTION

YOUNG'S DOUBLE SLIT
EXPERIMENT

(i) For Brigwt Frivges
X d

SP-SP= 5 =n\ ; d=slit width
anﬁ X, =
d

Distance between Central Frivge anvd
Nth Bright frivge : L = wovelenvgch

= Bright £rivges are also called maxima's.

ii : Xd (2n-1

(ii) For Dark frivdes sp_gp_ : _( . )5,
(2n-1)D

=Xn=

XN = DiStance betweenN central Fright anvd
Nth dark frivge
= Dark £rivges are also called miNvima’s

Frivge width:-

Frivge width of dark § bright frivges are
same and given by AD
=X —-X _ 0

I
ANgULAr Width of frivge:-
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ResSolvivg Power (R.P)

ResSolviNg Power awN oftical IvStrument S itS
aAbilityY to distivguisSh two CloselY Placed Point.

|
R.P For MicroScore

(i) The miNvimum diStance to form Serarate
imaiges of two objects.

o 220
2uSinf
RP = 1 _ 2uSinf
AX — 1.22)
Medium (u)

Bendivg of Light waives around the Share
edges of opaque obStacles or arerture
ONd theilr eNvcroochment iv the geometricoll
Shaidow of obStacles or arerture.
(i) veceSSary Condition:- Size of obStacle
(0)) muSt be the order oc

wavelength (3) je = >1

e

Fresenvel Diffraction:- | Frauvhoser Diffraction
Fresnvel Diffraction = It deallS with Plave
ivvolves seherical wavesronts and anN
wavesronts, So that effective viewivg
Source ‘S’ and Point ‘P’ | diStanvce of ivfivity.
are at fivite distance.
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FRAVIVHUFER DIFFRACTIONV

FOR SIVGLE SLIT

IV thiS diffractiony Pattern Centratl
MaXiMma iS bright oV the both Side of it,
MAXIMa § MINIMA occurs SYmmetricaly.
(i) Positiou oc secondary quimq iv

(2n - 1)D
2a

(il) PoSitioNvy of Secondary MiNvima iV
difcraction:-

— = A

aSinG:nX:Xn:@
o

Diffraction rays
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WIDTH OF CENTRAL MAXIMUM

The diStance betweewnN two Seconvdary
mivimal formed onN two SidesS of Central
MAXIiMUM IS kNOWN AS Width of

cewntral maximum.

w20
o

£ = focal levgdth of Convex lenvses
o= Slit width

Incoming

wave Viewing screen

POLARISATION

The Process o¢ ConeiNivg
the vibroations of
unveolarised Light iv ove
Sivgle PLave VUSivg polariser
iS called polarisation.

Unedarised Light

AN ordivary beom of Light
CONSiISLS of a Large Nnumber
of wolves emitted bY the
atomsS or molecules of the
light Sovurce.
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unpolarised light

unpolarised light
moving along x axis

Planve Polarised Light

Beoam of Light iV Which
Vvibroition of €lectric field
vector are eereewndicular
to wave motioNn anvd
Conegived to Sivdle Plave
oNLY.

Polaroid

Ordinary Polarised light

light transmission axis

BREWSTER'S LAW

ThiS Law State that whenN

Light iS ivcident ov a
transearent sustevance
ot pPolarisivg avgdle QP, the
refiected Light iS
completely Plave polarised.

p = tan Op ; Op = Polarising angle.

u = Refractive Index of medium

Unpolarised Polarised

Partially Polarised

MALUS’ LAwW

|, =K (A Cos0)’ =K A’Cos’0
|, =1, Cos®6; 1 =intensity

unpolarised

(1) Ipolarised =

Unpolarised

Analyser
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