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FRINGE WIDTH, ANGULAR FRINGE AND INTENSITY VARIATION IN YDSE
YDSE - Path difference, phase difference, Fringe width, angular fringe, Intensity Variation
Path difference

Ax = S,P —S,P

AX=\/(y+§)2+D2—\/(y—g)2+D2

For maxima, AXx = nA

dZ DZ dZ DZ—}\
G+3)?+D*— y—2)*+D*=n

Thus, we can find positions of maxima and minima
but it is difficult to solve this equation. Generally, we
apply the assumption d << D to solve the problems
Ax = A/2 = 15t Minima
Ax = 31A/2 = 2™ Minima.

Ax = (2n — 1)A/2 = n™ minima

Ax = 0 — Central Maxima
Ax = A - 1% Maxima

Ax = n\ —» n™ Maxima
Approximation 1: D > d
For D > d, rays S; P and S,P will be approximately parallel.
The path difference between the rays S; P and S,P will be:

d-y

Ax = dsin® = ——. Screen
Iy2 + D2
[This is not very easy to solve] X = "
‘ 54 - X+ Ax ¥
Approximation 2: 0 is small d 0,:‘;\;.;';1]','9 R | i
sin® ~ tan § = Ax = dsin 0 ~ dtan 0 = &¥ AR
D S
Ax = E «————— D—————
D

[This is very easy to solve]

For Maxima (Constructive interference):

nA
dsin® = nA = sin6 = 1 = 0Oissmall when A « d.

Therefore, the statement “6 is small” is equivalent to “A < d”.
When both the approximations i.e., (1) D » d and (2) 6 is small (or, 1 < d) are satisfied, the
condition of constructive interference becomes:

yd

nAD
Ax :F: nh:y:T Where,n =0,+1,+2,+3 ......

n = 0 corresponds to the central maxima
n = +1 corresponds to the 15 maxima

n = +2 corresponds to the 2"! maxima and so on..

AD
The difference between any two consecutive maximas is e

For Minima (Destructive interference):
When both the approximations i.e., (1) D » d and (2) 6 is small (or, 1 < d) are satisfied, the
condition of destructive interference becomes:
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A (2n — 1)%, n=123.. =2 2n-1) 2—3, n=123..
X = — X =
(2n + 1)%, n=-1,-2,-3.. (2n + 1)2—‘;, n=-1,-2,-3..

corresponds to the 1°* minima

+1
= +2 corresponds to the 2"¢ minima and so on.

AD
The difference between any two consecutive minimas is also T

Fringe width
Fringe width is the distance between two successive maxima or two successive minima on one side
of the central maxima.

e | 2™ maxima (y,)
53 -y, = — RINGES *
2d — Y3— N d f ....—-/ 2" minima (vs)
3AD / 15 maxima (y,)

st i . —
1% minima: y; =

nd E . _ B —
? A Ys = 2d —-__/JIVA 1% minima (y;)
t AD e e = Central maxima
s : . —_ B
1%" maxima: y, = 3 D ./ \14_ e
2AD L Va— Y2 = a 7 —_
2" maxima: y, = ' . —
AD ) e
Fringe Width, g = T
Therefore, the fringe width of YDSE fringe pattern is, f = %D_ . To see the fringe pattern properly

on the screen,  should be a significant value.

Resolving power of eyes
Our eyes can tell two things apart when they look like they're at a bigger angle than a certain
smallest angle.
For human eye, the minimum angle for which we can resolve two distant objects as different
objectsis 1 min or (%) - (~ 1° = 60 min)

As the eye moves farther from an object, the angle it makes with the object gets smaller bit by bit.

Angular fringe width
The angular fringe width is the distance between the

angles created by two neighboring bright or dark
|
bands on one side of the middle bright band at the
midpoint (P) between two slits. = S
The linear distance between two successive maxima S ¥z
-
or two successive minima on one side of the central - R rine Iyl
maxima is known as Fringe width and it is given by, — .......d] s R | 1L X
Fringe Width, § = }\—D < "
d S, D
The angular fringe width is given by A6.
- | |
A6:92—91=>A6:¥
Here, 61 and 02 are the angles made by two

successive maxima on one side of central maxima at
point P and y2 — y1 is the fringe width.
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Intensity Variation
Ax A Inet
2" maximal 2A 4 4l
2" minima 302 3n 0
15 maxima| ¥ A 41
S1 IO 15t minima A2 ™ 0
% Central maxima o 0 8 )
S; @
-
I
-
Ad = ZHA
¢ = 3 Ax
Inax = (\/E + \/E)Z
Iin = (\/E - \/E)Z
When, L =1 =I

A
Lo = 4Icosz7¢
Imax = 41
Inin =0

The ratio, Imin j important because it tells how good is the interference. For good interference,

lmax

the value of this ratio must be small.
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