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_ % Noture  of ight ic Qual:
) - Parbicle  wodore.
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) x Pasticle Natuve - shown in photoelectric effect and Compton
— shift b |

¥ lWlave Natue : shoun in vellection , Yavefaction , diffraction, ]
l In'l:er-{:erence_, | POIaﬁMHUY’ _ l

r
)
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PS{- Maxwell <howed thok Ught ¢ a form of high Frequen(é/
electro mognetic  waves., The electric and  wagnetic  field,
vectors O\.IYQV_ OQC“(O:th PerpendECu\av +to the c\;h‘rec‘h‘on o‘F
propagafien  of  waves.

» *i\le(‘od\é-;; of Right = ax10%ms’

| 5 L)’ﬁhtu wiaves . dondt  ~equive any ywedium fov Propagation

» Whenever o wave passes thveugh a  certain wedium , jts
PaYEldes (-paxﬁc(&? of wedium) ave disturbed ond execute simple
havwmenic  otion ’

*_'\,\)AI\IE FrRONT - The locus of all the points wn o medium
which have the Same phase of vibvation,

N b

\- Qphev'(ca!‘ l)\hVe{?rdh{f SE‘ 5 -_PYOdUCed by a. point Source °f
ught '
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2. Cylindical INavefvont : |Alhen the <ource of light e linear in
shape (cuch as slit)  a eylindrical wavefront s Pfoduced.

3. Plane Wavefront : A amoil part of a Spherical oY rjflmdrf'cag

| wa\l&f@tﬂ\t originating {from a distant Sociw-ce wr ll a.;peav plane
and. hence  called plane  wavefront

S

» RANS -
> Radial Unes Laving e pont Cource in all dire cthons
> avvows o ind:'cafwe o\irec‘{-\‘on af wave frorvts
> Reys ave aways pevpendiculay to wavefyomt

o The distance between consecutive wavefyonte 18 ome

wavelength.
% Light from the cur veaches Hhe eavih with plane wavefront

HuvYeEN’s PRINCIPLE 1

. Evevry Ppoint of a wavefront may be consideved as a source

of secondary Spherical wavelet , which spreads out in
forward Aivection with the <peed equal t <Speed of propagation

of wave. |
,. The new positlon of wavefront after time “t+At' can

be found by o drawing a plane tangential “to  all the

—

secondoyy  wavel ets.

Radite of hemispheve =cAt N

2 od
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_ CoHERENT SoURCES

> The sources which produce waves having the Same frequency,

equal or compavable amplitude and. a constant phasé
difference ave @lled coherent souvces, _
- Tf the souvces send out crests ov troughs ot the same

nstant , the 'wadividual waves -maintain & constant phase

o\'\ffe*rence with one another,
= The wonochromatic sources of Wight which emrt waves,

having a constant phase difference ave called coherent

sSouvces.

= To get two cohevent waves from o  point Source , one of
the following two wethods s adopred:
4. Division of wavelength , as in Ybung’s Double slits
Fresni’s byprism and Lioyld’s ™M oY, |

2. Division of amplitude by partial veflection and YFransmission
ak a boundavy as in . Newton?s rings, -

% The points on a Huggen’s wavefvont  which Send . ogg

Sea:mdavq wavelet av¥e a\so  coherent Souyces oF ),‘3},&

“Koracademy.com \_ e
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nTerFERENCE OF LIGHT

% Interfevence is a super position of two
oF Same Freq,uen(_q and. - Same ampwtude, Pmpagaﬂnq

in Came redium along Same direction veyy close 7o

ea;h other. " '
w For constructive interference , ll@ht waves Yeach o point

in phase and dheir pais diﬂ:evence =nhr . (
v Fov 'deshuch’ve intevfevence , light waves yeach & Poin‘t ‘
out of PMS& ard their ’pam difference = C“*“/p.)?‘

|
ConDiTioNS  OF INTERFERENCE I&Oﬂ?ﬁade IIIy.Cﬂl '

1= Monoehvomoatic (having Single wavelength)
2. Corevence (having constant phase difference)
3. Same divection |

[

¢

Iiaht waves ’
K

{

4. Came medium ,,

¢. The amplitude of the waveS wust be equal ox neavly
equal ‘ | |

6. e path difference of the waves from the +two sources
muSt be cmall

3. The prvincple of lineavy Supev position should be'lappucglde

> I phate diffevence between 4wo waves vemain constant
then interfevence pattern will be stationavy on screen )
othevwise it will change covtinuously, ) |

e

S For two ovdinay Sources , NO Interference pattern g bigined.
bz the phase changes vapidly and irrequlaviy ( thad's why o 2
qet two coherent wawes . Sngle beam o jigmt —

Is split :
4wo Or More beams) & “inte

e ——————————— N R TR T e ;\”
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ConSTRUCTIVE INTERFERENCE .

5 The pomts n  the vegion of space wheve the +wo sets
of cc;hergn’c, waves of light w;eet in phase and veinforee
e effect of eachother 5 con%\-yud:?\ze intevference takes
place wheve bvightness s abseyved on  screen. B

= The amplitude of 1the vesultawt wave will be greater than
either of dhe ndividual waves , if they interfere construchiely.

5 Phase diffevence - O, X Yx

e, Poth diffevent | d = mp

weys - L) Vg By A

_ DESTRUCTIVE TWTERFERENCE e ]
—» The points where the two set of waves weet In

opposite phage | they cancel +dhe effeet of each other
and destructive Interference takes place due +o  which
davk {ringes are obsevved on  screen.

—~ The wmagnitude of 1he vesulbtant wave woill be less +han
evthey of the wndividual waves,

"y Phase differece = W, 3x _5=x, Ix..

—~ Path difference = [™M+ 1Y 3 ‘

Z " - _

+Phase_Charge Koracademy.com

2K =7

¥ Phase Difference &
(S': 17" ,vﬁpaﬂ\_ difféfenpp
2.
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% Principle of Moung's Double Slit experiment

Division of wave front (m' wav@lenqﬂz\)

ot PY'"\dPla Of Tntevfevence '9n A Thin Film

Division of Amplitude

B Pvi\f\dp\e, °f Diffraction Groting

Intevference and Diff;ad-ion

¥ Pvinciple of Michelcon’s Titerfexoweter

Divicion Of /}mpu-(_—u de

{oracademy-com-
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Youna’s  Dovare SLiT EXPERIMENT |

; |

4 The  point ot whHich wavefront _Intevfere , the sivaight Une

‘o that point show emme bright fringe.

' lalhen  creste fall on  cveste and  kvough  falls  on trough,
constructive Witevfevence takes placte

£ results n cles'\-_vud-\‘ve

).

% lhen cxests fall on toughs

interference.

% Constvuchive Tnterference
A = W\} /

s Dectructive Tntexference
d= [mrL\ »
L

(1/

A : path difference Ii l ,

¥ PoaTioN OF FRINGES ON ScREEN

-3 For w* Bright Fringe

g = k.

- ) d
L: distance b'w gcveen and slit
d: distance B-w sit o | e

—

#The central brignt  fringe is obtained, “when wm=0 &
» Firsk oder  waxima , m= 4. R

-
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> Fov  wm™ Davk Finge
4z [(mtd\ L 7
v 2} o
The fivst davk fringe will appear fov m=0 and
Second dark for m=4

% Ovder Of Bright Fringe

OYAQY = m

¥ Ovdex of Davk Finge
‘ OY‘deY — ™ - i \

¥ Fringe gpac'mc:]
B8y

Il

d

.>  Koracademy.com

¥ The distance bw +wo censecutive bright or davk
Fringes 1S Known as FYiﬂfje_ Spacing

s Distance b-w +wo dark Fl’l'h'ges is the  width of
Light fringe and vice vevsa

¥ The bv‘lghv-f and. dark fringes ave of equal wdth and
are _equally Spaced.

v 1In \/oung’s double -slit exPe‘ﬂW‘Q‘”E > f e monochrbma-bfc

source of light is vyeplaced by white light +hen -
sees white central fringe  surrounded by few coloved.
Fﬁnje S on e,.l'H‘\e.Y aide - o

e g
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INTERFERENCE TN THIN_FILM

¥ A nin filmm s a -tyanspayen-\; mediunn  whose thickness is

Compavable  with the wavelengih of light

* Examples = ol film on watey , Soap film , Air fitm etc
w he princple  is  bated. on the division of amplitude by

using  pavtial veflection and transmission at the bouhé.avg
of the two wnedia. .,

s When  exposed 4o white light , thin film  produces colovful
paotteyn Aue to interference '

% When exposed 4o  wonochromatic  light 5 only bv;ghi: and
Adaxk fringes ave obtained

S PYOCess-

> A beam of wmonochromatie light falls on +hin f,/n,,

> Beam s Spiptted. into ¢pqvl:s

= Paxt fa’ js reflected -Erom Uuppeyr Suvface.

- Part ¢b> is  veflected from lower Surface

> The ‘+wo_ Yays a and b  being the same parts o? the
beare will lhave- phase coherence and ave
co -Ihej will S'Uferpose each other, .

> The vesult of their interference ;uill' be detected by eoye

close 4o eachother

\’. The. Pa-[h oF ray ~b’ s LOY)(qu ﬁmn ray ta?
Ther  paih difference  will depead o,

1) Thickness and nature  of the fiim (Qefrac-{ive Index) e
2) An C]/e of MCIdenCQ -

I@ﬂdemrwm
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% lWhen a  wave travele from o wedium of lower vefractive
index Cvafe med‘tum) te o medium of higher vefractive
index (denser N\ed‘«um) , it undergoes a fhase change of
180° (& vad) after ~eflection,

A cresk on  veflection change nto trough

s lhere will be no phase change in +he ~eflected wave
if 6 tvavels fiom a wmedium  of higher yefractive index
to lower ~efvactive index i-e from denser to vave mediom

A cvest | yemains cvest on veflechon

_ | Jiatacadﬁmy&om
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