









































































































Interference always depends on phase
difference of the waves

recap waves in 1 Dimension with phase
y difference

92

start with rewrite as

g x t A sin kx wt Asin kx wf 0 10
y x t A sin Kx wt d Asin kx at 0 d

use sin a b sin a ws b costa sin b
let a kx wt d b 0

got Yity Asin a b Asifa b
A sinfa cos b cos a sin b is

sinfa cos b cos a sin b ya

ZAws b sin a












































































































sogut.EE
snt

Ihh
got amplitude depends on phasedifference

infringe amplitude is max

2T 3 4H 59

ws 10 1 40 0,124
0,217,41T
n 21T A 017,21

so if phase difference between 2 waves

is a multiple of 2T foot has maximum
amplitude

1st

june amplitude is zero

1
IT 321 51 621 721 911

cost 30












































































































IT 31T 51T

MIT 4 1 3,5 odd

let n 2m 1
then

1.1mm
write 2m 1 it meat

m 21T M 0,1
n 2T N 0,1

phase for
constructive interference

24h n 0 1,7
destructive interference

2 at n 011,2

T.iq Ihl nediltanies
1 constant phase
2 path difference Dr ro r

Kar

phase diff
r m kxΔr

I












































































































3 frequency diff W Ws W

WayA sin R x wit

y A sin A x wat
5 0 L

so R WI
k WI

g Asic Ex wit

Asinfw Et
I t are the same forboth waves

so let t Kf
ther y A sin wit

y A sin wit

then define AW We W

25 with
solve for w W co w̅ DW

w w̅ DW
then y Asif w̅ Aw t

32 Asin w̅ Dw t

got b.tk 2

ygEsinlwt












































































































Elitinference
yyc

hitmsgtgy.gs

separated byincominglight
11

distance d
planewaves

slit width is
comparable toIt
wavelength

what happens on other side right side of slit

HuygensPrinciple

start with light wave front on a plane wave

C












































































































Huygens theory decompose wavefront into wavelets

Then let each wave let send out spherical waves
withthe same wavelength in all directions

pick one wavelet

now add wavelets from all sources

Lenswavefront

see HuygensPrinciple
simulation

200 2128












































































































Elitinfrence
wavelet at each

incominglight
11 slit is all that

planewaves gets through

11
slits art like

source of 2
waves

2 waves interfere at anypoint on rightdue to path difference
wave 2

wave 1 i

Condition for constructive interference
phase diff k Dr 24N

Condition for Destructive interference
phase diff k Dr 2T n

using k 2 we have conditions based on












































































































path difference
constructive Dr 27Th

larent
Destructive II

Dr 2H ntt

Ar n

put screen on right side of slits dist R away

if

Epili

11
r

Interference pattern at point P msn.ec

will bedue topath difference from each
slit each wavelet to that point












































































































r o p

pile

a
noitax

at point P will get
constructive Δr nX
destructive Dr Nt d

so there shouldbe series ofpoints upand
down screen where interference goesfrom
min to max to min etc

MAX when Dr nx
MIN when Dr At 1
n 0 is in middle where Dr 0 same path

1ˢᵗ interferencemay

Nexti.ca culatea esformI MAY












































































































At the screen

MAX intensity when Dr nx
MIN Dr n X

In
r

By
v2

a 11

II r

blow up region near slits
re

10

d

are oflength
r

O
G

S r r

18 F S is slightly lessthan dsino
but as 0 small 8 dsino

and as RS d then 0 small
we will always use this small angle limit
Dr S d sino nd condition for constructive

interference
similarly 8 dsino n E A condition fordestructive












































































































screen at R d calculate coordinate y onscreen

slits Ty measures position

in screen

screen

tano y R but On small so tano sino

sin 0 y R y Rsino
and dsin0 nX

so y Rj 4 0,11 2

this tells you where the maximum
intensities from interference

Example I have a light source with unknown
how can I find X

placea screen 15 m beyond slits separated by 4mm

you measure the 3ʳᵈ peakabove central peak at
5mm

375,1mm g Rat 1
4mn

0 Éco3R 15m
4.4 107m












































































































11110 m

0.44 156m

200 3 5 440 nm

ex what is width ofeach peak on screen
1ˢᵗ min is at dsino X 4 0

2ⁿᵈ dsir0z n 1
400 325

and Sino y.IR
Sin 02 Yr R

so Is y

3 y 23 3y

Dy ya y 3y y 29
Y40 I

1.66 0 m
1 65mm

shortcut y n

Dy In 1

here we want Δn 1 toget Dy for 1 maxima
so by 4401FI 165mm












































































































Thin film interference

Light waves reflected at mirror

reflected wave phase changesby 180

W

At boundarywhere there is refraction reflection
the reflected wave has phase inversion if n
is increasing like a mirror

ex n air u 1gates

M
ÉE W

Ad 180

no phase change
40 0












































































































soap bubble soapy water with air on bothsides

in
thicknessat

73 air

air
surfaceofbubble

wave 2 Ad 180 Ti relative to wave

wave I refracts Δ0 0 and reflectsoff
bottom surface where a diseases

d 01
also there's a phase diff due to the
path Ar given by A Kar
where Δr 2t ignoreangle

total phase difference
A not Ad Ad k 2 IT

kick can add 2T to Adtot w no change
Ad tot K 24 IT

if it X then path difference can be
neglected

so DQ between 2 3 is IT

waves interfere destructively
this is why you see dark layers












































































































if t or bigger can't ignore path diff

ex red light 7 650 um n 1.33 in bubble

calculate t so that red light interferes
constructively you see it

Δ from thickness path diff

Dd k Dr K ZE

where k II n is wave length
inside bubble where
the extra path is

youget 180 IT from 1ˢᵗ u lection

so want another t phase shift due to Dr

II 2t IT

t 11 650133
122 am

This is why you see colors on soap
bubbles

non uniform thickness of bubble

Can use this to coat lenses so they don't
reflect certain colors












































































































ex lens n 1.52 and want to coat so 500mm

is not reflected
coating Nc 1.38

1
37 74

2 coating tI
glass

wave 1 n increases so 0 IT for wave 3
wam 2 path diff 2t and 0 11 at loatingglass

surface
total of IT 1 reflection

IT 2ⁿᵈreflection
kn.lt path diff

50 2T 2In
2ᵗ 21T gives in phase so

can ignore it
so want II

2t T to get destructive
interference

t
Xy 5 38 90.6 nm

200 3 7 400 3 10


