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I€.S be the source of monochromatic light. When light from the
Allowed to full on aco ex lens. Then it render’s
parallel beam of light'is allowed to fall on plane glass plate. That is placed at air
angle 45° 1o the dircetion of incident beam of light. Then the glass plate reflects
the incident beam of light normally towards the air film enclosed between the
Plano convex lens and the glass plate. First of all this light is allowed to fall on g
. plane surface of Plano convex lens. Then a part of this light is reflected and a

art of light is transmitted, then _this transmitted _light is allowed to fall on a

curve surface of Plano conveR lens. Then a part of this transmitted light is
m_ﬂﬁ:igg_and comes out in the.form.ot ray no, 1 and a part of light is
trapsmitted, afler that this transmitted light is allowed to fall

-on a plane glags
Plate then a part of light is reflected and comes out in the form

24 [ J of ray no. 2 and &
part of light is transmitted and comes out in the form of ray no. 4,

Thus at a particular constant thickness interference take place due to the
reflected ray no. 1 and 2,

Due to cor vexity of Plano convex lens and at the particular Constzint
thickness the radii are constant s that the interference pattemns are take place in
the form of co!ncentn'p ring. | e ichon
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sources is
a parallel beam of light . This
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neter of Ring in Case Of Reflected Light:- _ 5
When a Plano convex lens placed on a glass plate then air film ©
ut at the point of contact

> thickness is formed between both of them. B

\ S
7/ @
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Plane Glass Plate

!

am of monochromatic light (AB) is allowed to fall in
ns then a part of this light is refracted
llowed to fall on the curve surtace of a
this BC ray will be reflected and

i% Let us suppose that a be
¢ the plane surface of a” Plano convex le
5 along BC, when this refracted beam is a
. Plano convex lens at a point C. Then a part of
8 comes out in form of ray no.1 and a part of this BC ray will be transmitted along
8 CD. Then transmitted light is allowed to fall on the plane glass plate. Thent a
¥:. part of CD will be reflected and comes out in the form of ray no2 and a part of
¥« ray will transmitted and comes out in the form of ray no.3 _

- When these two reflected ray no. 1 and 2 are superimpose ont

4 each other then interference take place in the form of concentric ring. Thus
. interference pattern is either dark or bright depend upon path difference between
. the two reflected rays. Thus the path difference between two reflected ray will

. be:- 2ptdos(rta)+ A /2. . (D
. But in our experiment rays are incident normally thus for normal incidence.

. Angle of refraction (r)=0
i For air film (p) =1

o
- And if angle a = small then the (= a) value almost zero if (r— @) =0 then

cos(r+ a) =1 -
Putting value of cos (r+ a) =1, u=1 then the path difference between both of the

 reflected ray will be:-
b ERID eeoonni .8 s s (2) .
. But at the point of contact thickness of air film is zero so that when =0 then
* path difference between the two reflected ray is »/2 which is condition of the
minima so that at the point of contact in case of reflected ray interterence
. pattern will be dark. '

24 ‘
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icht Ring
< o part of sphere whose radius of
A Plano convex lens that is a part of Sp ny thickness is

A e (R) placed on a glass plate then air film of increast
gomed between both of them. So at pamcular constant thickness (t) interference

Eake place in the form of concentric ring. And Suppose that is 1 thnng whose
o ’: $ iS Iy. And the ring will appear dark or bright depend upon 1a difference
gbetween the two reflected rays that is

LI 20+ M2 e (D

e 'Nowoom:der right triangle OAB in this triangle

* "OC R, OA = (R- t) because AC =t, AB =r

§ Applying Pythagoras Theorm in this triangle

5 B'=0A” + AB2

PR = (R0’ +r) =>R'=R'*t-2Rt=r

' 0 DREA B s ssmisass sustmsisesonins (2)

! : Fig (AC =1) which is very small as compared to (OC =R) or (AB =r3) Se
§ ﬂntlz in eq. (2) can be neglected then we get.

} 0=-2Rt+r,> =2 T =
I*‘ T T SR o (3)
R
(1. Putting value of (t) imrEq. (1) we get
;‘:é;: 2r 3 T, 2R O 0

wg‘*

§74 This is path difference between the reflected rﬂn (I and (2)
E"" ' So that n” ring will appear bright only when path djﬂer“me = nA.

= +3/2 =nh (3)
R
And nth ring will appear dark only when path difference
=(2n+1) W/2.
Lo+X2= (n+)A2.  — — _
R -~ ~

Plane Glags Plote 14
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b C;iéulaﬁon of diameter of dark and bright ring

m
sly when
§2 +32 =nh

POV

% LA

w.
2 = (2n-DAR_ ...... (6)
2

F | be.
£l D, =2rn=>rn=Dn/2
| Putting value of r, in Eq (6)
L |D.’ =(2n-1)2R
E (4 2 :
5 D= 41R(2n—1)
3 D, = x!ilR V2n-1

Thus tﬁe ring will appear bright |
whose dlameter comes out to be
D, =V2AR {2n-1

ring will appear bright!| Now n

li

{

' |
i | Where 1, 15 the radius of n” ring. So Where 1, |
:“ dlamete:lrf of n® ring bright ring will | diameter of n® ring dark ring will be. \

= ring will appear dark only

!
\\hen !
| I 2= (In+) ML ?
B |
. Or L,_: =. (2n+1) Al2- A2 ;
; R |
Or 1 =nA l
R z -
Or rn‘ = m.R_ ......... d.! U?

"D, =2r1,000, =D,/
Putting value of r; in Eq(7)

_D‘ =R

=3

: 4

D =4mR |
5
‘D =1 R |
Thus the ring will appear d&l‘ki
| whose diameter comes out to be %
| D, = V4mAR |
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et of dark and bright ring in case of t

ransmitted Light:

4 ' s . % 2
380 convex lens placed on a glass plate than &if film of increasing

.

: - between the Plano convex lens and glass plaie-
4 " o/ /

R Plano Cohve=x \\ @
N

7 .
Plane.Glags Flate @\\\\@

allowed to fall on a plane
ght will be refracted along
a Plano convex lens.

v g
\
gl

;‘ e

gSuppose that a beam of monochromatic light AB

S surface of a Plano convex lens then a part of this Ii
&8 BC then this light will allowed to fall on cunve surface of

figi Then a part of light wills reflected and comes out in the form of pay No 1 & a

§& part of light will be transmitted along CD. This light will be allowed to fall on a

BE plass plate then a part of this light reflecied along DE and a part of light will be

B fransmitted and comes out in the form of ray No3 | '

ol Now our aim is to study interference between the transmitted

[¢ ays no. (3) & (4). Now interference pattem between these rays depend upon

: ,-;‘ path difference between transmitted ravs. Then path difference between

e transmitted rays will be: -2ut cos(r- a)

? (According fo principle of reversibility when a wave transinitted from an

2 optically denser medium than no phase change occur. So in that case no

% additional path introduced in that case)

i For normal incidence r =0

% Angle of inclination a = small

b* —So that r + @ = 0+ small =0

Whenr+a=0thenCos (r+a) =1
. Forair film p=1 then the path difference between two transmitted ray will be:

x 2t...... (1)
;. At the point of contact t = 0 Thus the path difference between the two
transmitted ray would be zero. That is the condition of maxima so that in that

case central fringe is to be bright. |

-
e
- iy

4
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~ S:“ . . 3 f
‘,Wbm a Plano convex lens that is a part of sphere of_mktri‘leu:s C;S
‘placed on a glass plate than air film of increasing thickmes

n both of them

- e — T e
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N 1

’J' —. 31 a pamcular constant thxckne':s interference is take p
ic ring. Let us suppose that n~ ring having radius r,, then

lace in the form of

' =T, . ~ _
) ta-l;lng OCB right angle triangle in this triangle 0A = R.AC=1. OC=R-L.

' gle
RE. Pythagoras Theorm in this triang
ggg}y%gc’-’ +CB? = R- =(R-1)" — 1"

=RI+? 2Rt +r,’

“0 tz '2Rt =+ rn

Butt is very small in conzlpersxon of R so
] —2R1+rn"‘0 or2Rt=r,"ort=1I"
- ‘)R
Putting the value of t in €q. (1) w
¥ transmitted ray will be:-

that t-can be neglected. then we get:-

e cet then the path difference between two

g pahdiff =2.0,° = o
2R R

- B
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e m‘g“'ill appear bright only | Now n- rng e 5
ey Pﬂﬂl dlﬁ'mnee is equal to nA. | when path difteren

dark onl¥
o will apeedr !

\41,‘:. (1n__l)h2 Thus for
- I~ ("n'l)l\f'
R 5
SR ...... @ - orr, * AR (2D ereeerG)
BEAY =2 r, => 1, =D,/2 . - |
‘»t'm, ValueofrnmEq (2) L or D=2 0 =FTh D.!.E & i
D Pumno Value of rp tn EY- |
| D= ;-,R 10 r
4 |
or D= JI'.R( n+1)= /*-R(-n"l) ;
ms conditions are reversed ' l

! . B !
‘orD.=vZRYIL

) - E 3 i s out
First of all the experiment is performed and diamster of dark nng 1s.c0me*- C

D2 =4mR....covinnnnn (.
arly we can caIculate the diameter of (n—p)~ ring that comes cut to
i;. Doy = H0p) AR -.ocennnnnns (2)
.- acts gEq (2) and (1) we get.
ir—D,2 = 4(+p) AR - 4mAR
= 4pAR
A=D,,’ - D,”/4pR.

be:-

* After that take a box in that box whole of apparatus is placed in that box. Now
" 'that liquid whose refractive index (u)we can find out placed in that bex. So in
that case liquid film is made instead of air film again calculate diameter of dark
ring that comes out to be:-

i D2 =4mR/. e, (2)
" Dividing Eq. (1) And (2) we get.
"‘ D =4n AR Xu =
‘.‘,n'z 4nAR
3 Thusp in such a way we can calculate refractive index of s
o D'2 liquid.
18
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7 #9s I8 formed between the two syrf;

~ Then at particular constant thickness AB interference take Placc in the form of

- Now AC is very small as compared to R, ar)drn So in that case AC® can be

way that they are contact at 5 point O Then air film of increasing

ace.,

. * . . . . I ] “l
concentric ring. Suppose that " ring and radius of that n" ring is r,. That n

ring will appear dark and bright depend upon path differcnce between the two
reflected ray that comes out to be:-

2utcos (rta) +A/2 ... (1) :

~For air film p =1. For normal incidence r = 0

Angle of inclination a = small then path difference under these conditions will
be: 21+

......................... (A) &t
Here AB=t=AC-BC :

Now calculate value of AC and BC

In this fig. taking right angle triangle PQA in this triangle
OP =R,,0Q=AC,PQ=R,~AC,AP=R,, AQ=r,.
Applying Pythagoras Theorm we get

AP? = PQ? + QA?
R’=(R,;-AC)?+r1,? .

R =R/+AC’-2R,AC+r,?
0=AC’-2R,AC+r,> -

neglected then we get
0=2R,AC+r,%0rr,2=2 R; AC
or AC=r,’2 R,

-
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4 ﬁ nilarly we can caleulate value of 13C
£ fow taking right angle triangle OB in this right angle triangle:
SROP = Ry, OQ = Ry- BC, QB =r,, 00) = Ry-BC, OB = R,
B, pglymg I;ythagorus Theorm we get
[50B° = 00" +
iRy - (Ry -13C)% 4 1,
R =R BT 2R, BC
Cor 0-BCT 2R, BCH 7
~ Now BC 18 very small as compared to Ry and r, So in thal case I o I
neglected then we get
0=-21,BC1r,”  ore-2RBC
orBC= /2Ry v (2)

Putting value of AC and BC in AB we get
(= AB~ AC-BC= 17 =125 1,/ 2|1/ Ry - 1 /R,

2R, 2R,
Putting valuc of t = AB in Eq. (A).
Ry TR+ N2 o, (3)

Thus the ring will appear bright only when path diff. = n A. thus
e [1/Ry—1/R]+M2=n2
orrl [I/Ry=1/Ry]=nA-N2=(2n-1) M2
orr,? [Ra=R,] = (2n-1) M2
R, Ry

r’ = ARy Ro(2n-1)

(R =R)
But D, =2r,=>r,=D,/2
Putting valuc of r, and get diameter of bright ring:-

DJ2=AR, Ry(2n-1) or D, ==4A R, R;(2n-1)
5 2(Ra-Ry) 2(R2-Ry) .
or D,>=2A R, R, (2n-1)/ (R, -R}) s _ \

And the ring 1Will appear dark only when .
Pathdiff. =r,2 [1~11+M2= @u+D)a2 [/
R, R, ‘

orr, [Re—R,J=nh+A/2-N2
R; Ra

Plano Convex

orr,? [Ry-R;] = nk Leny
Ri R \

r.>=nAR> R, ButD,=2r,

R, — R,
~ Putting value of r, and we get diameter of dark ring \/
D, = nAR:R,

i 20 Plane Glam Plote
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-4l AR

F- D)= 4nMR.R, ‘
Mase 11

@ When both curved surface are placed in such a way that whose convex
i n'ucc arc contact at a point, ‘Then air film of increasing thickness is formed
Metween the two curved surfaces. ‘Then at pamcul.:r constant thickness AB
dnterference take place in form of concentric ring. Supposc that is nth ring

“whose radius is r, that nth ring will appear dark or bright depend upon path
L differcnce between the two reflected rays that is

_ 7 (N

Heret = AB= AC 4 BC
Now valuc of AC and BC arce

AC- 2 and BC = 2

2R, 2R,
Putting valuu of AC and IS( we get
l=Al} I, [l‘ I] "r,, “{||R2|
2 Ry Ry 2 Rk,
Putting valuc ol t = AB in Eq. (1) we get path difference

Path diff. =r,2 R+ R]+ M2 invnriiiiiiiiinnnnns (2)
R, R,
O
3 !
1
5
A
' C L,
3
e
:
)
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