BAS - 107(2024- Onwards) Lecture2 |[|1

Wedge shaped thin film

R1

O otr

2nm  bright

2m
6= TZ,utcos(r t+a)+m= {(Zn +1)/2 dark

Condition

A .
2utcos(r + a) = {(Zn +1) > bright
ni dark

Newton’s rings

A plano convex lens of large radius of curvature is placed on a plane glass plate. Light from
monochromatic extended source is held parallel by a convex lens and is incident on a glass plate held
at 45° to the incident film. The glass plate reflects the beam downward.
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Part of the light is reflected from the curved surface of the lens and the transmitted part is reflected
from the surface of the glass plate. This reflected part suffers a phase change of .

These two reflected rays interfere and give rise to interference pattern in the form of circular rings.
The central ring is dark.

In order to remove the transmitted part and reflection from the lower surface of the glass plate the
lower surface of the plate is blackened.

The diameter of the rings is proportional to square root of n. As ring number increases thickness of
the ring decreases.

Central band will always be dark.

Let a dark fringe be located at Q. Let the thickness of the air film at Q be PQ =t. Let the radius of the
circular fringe at Q be 0Q = rn,.

R? =12 + (R —t)?
rn? = 2Rt — t?
AsR>>t
r? = 2Rt
The condition

A
(Zn+1) > bright
ni dark

2utcos(r) =

When applied for bright fringes and normal incidence will give

2
2t = (2n+1)3
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Similarly for dark fringe
2t =ni

Thus, the condition for dark fringe at Q is that

%2 =2t =nl
rn? = Rnl
Ring diameter
D, = 2VRnA
Determination of wavelength of light
D2 = 4RnA

Diip = 4R(n+p)A

_ D%+p B DTzl
4pR

Fresnel Diffraction at straight edge

W
ds o)

Mo

Wl

Consider a wavefront WW' from a source S. The field at P due to an elemental area ds at a distance s
from the pole M. Let the electric field for all the points on the wavefront WW'’ beE,

E
dE, = Fosin(a)t — k(b + 8)) ds

Eo [
E,= 7[ sin(wt — k(b + 6))ds
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sin(wt — k(b + 6)) = sin(wt — kb) cos(kd) — cos(wt — kb) sin(ké)

E E
E, = Fosin(a)t — kb) f cos(kd) ds — fcos(a)t —kb) f sin(kd)ds
Let

Acos(0) = f cos(kd) ds

Asin(0) = fsin(k&)ds

E
E,=—

E
p=7 sin(wt — kb)A cos(0) — Tocos(a)t — kb)A sin(0)

E
E, = ?OA sin(wt — kb — 0)

Intensity

Let

I,=E; = i—;z)(U- cos (k&) ds]2 + U sin(ké) dsr)

_a+b

2
2ab S

Proof:
d=c—b

c?2 =(a+b)?+a?—2a(a+ b)cosh

Identity

r? = a? + b? + 2abcos6O

92
c? =(a+b)2+a2—2a(a+b)<1—5+--->
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92
zaz+2ab+b2+a2—2a2—2ab+2a(a+b)<§>
~ b? + a(a + b)6?

c?=b?+a(a+b) (Z)Z

e 22)

(a+b) ,
c~b<1+ 2ab? S

(a+b) ,
=—"5%
2ab

Bl o] o524
P

n(a+b) v?
s? =t

Let

Z(a + b)

’2(a+b)

zpigzﬂﬁwﬁwJﬁhwéwﬂ

= k([CW]* + [SM]?)

Fresnel integrals

v 2 v 2
Clv) = f cos <TL’ %) dvS(v) = f sin <TL’ %) dv
0 0
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Properties
v v? 1 v v? 1
gl_)rglo cos (n 7) dv = —gl_)rg . sin (n7> dv = >
c(0)=0 S(0)=0
Coo) = S(o) =5
Q) = — ) = —
2 2
C(—v) = —C(v) S(—v) =-S)
Cornu Spiral
sw) |05 ()
0.5
C(v)
O

Intensity due to unobstructed wavefront

Iy = [x([CW)]* + [SW]D)] %

Consider
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o0 2
Clv) = f cos (n %) dv
0 2 o) 2
Clv) = f cos <TL’ %) dv + .f cos (n %) dv
—0 0

1
Cw)=-+-=1
) =3+

1
2
I =x(1+1) =2k

Thus

I
Iy == (CW)P* + [SW)]?)

Intensity due to straight edge

[oe]

Teage = [2 (O + S|

0

e =23 < B)-%
edge — >\ |2 2 4
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