¥ Er3id’s Bi Prism ‘

< firesnel B Prism is a combination of two scute angle prism placed base
"') bm in such o way that whose obtuse angle arc made 179 degree and other
swo tigles are ¥ Degrec cach.,

i Prism:-

Fresnel Bi Prism is used to produce two coherent image of given slit
which are separated at o certain distance and behave as two coherent sotrees.

Experimental Arrangement:- Fye Plﬁc.e
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(1) The experimental arrangemient  consists of long opifcal bench umi g

coaiaing ihree stands [irst stand for the slit, sccond stand for Bi Prism and
third stand for eye piece.
(2) The slit, Bi Prism, and cye piece are adjusled at the same hClbht

(3) All the three stands can move along__. as well as right anglc {o the- knblh of
the optical bench.

" (4) The slit -is made narrow, vertical 'md 1llummated by source of
monochromatic light.

(5) The light emerging from the slit and allowed to fall on the Bl Prism.

M‘ff Bi Prism divide incident wave front into two parts.One is
ABD and other BCD. But edge B of Bi Prism is combination of two

Prisms. The light emerging from the edge B fall away from the normal.

(When hght rays goes from denser medium to rare medlum bends away
from the normal)

.
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N e,

Eavaewnen the light from th ) i
s 11 1, e source(S) is allowed to fall on the upper
3 ,l’rlsm then the upper part of the bi prism deviate it through a s:)n':;l

7R
i _ ' part Itlif the Bi Prism then the lower part of the Bi prism deviate it
7 al = -a small angle towards I_hc upper side of the diagram and appears to
Ebm;_. : from any other source (S,) instead of S.
o .o U . .
wh] 3 So Bi Prism can be used to produce two vertical images of the slit,
“which are gepurated by a distance 2d and behave as Iwo coherent sources.

ce Pattern:-

"The i.nlcrfurcncc patterns are oblained in the overlapping region EF
- and can be scen in the ficld of view of cye picce. Because in EF region AL and
_BG overlap at R. and BH and CF overlap al S. So interference lakes piucc in the

B That is shown in lig 2.1

Dc‘crminnti(m of thec ¢ Iength of Iight

- Lol us-suppose that S be the source of monochromatic light and S, and 3; arc
*““two virtual image produced by the Bi prism and scparated at cerlain distance
- and behave like as a two coherent source. Let us suppoese that XY be the screen
-‘f'éﬁ';t‘hd).‘{s oye picce placed parallel to Sy and S, Letus suppose that P be the point

- on the screen nt a dis
end upon path difference between both ol the

LA o T i b i bl T

tance (x).here we want to lind out intensity of light is either

‘he _low::t s“'_" of the diagram and appears 1o ¢ome from any other

- maximum or minimun that dep
tween both of the two rays will be: = Sl — 5

~ two ray thus path difTerence be
- Flrst of ali caicuinte vaiue of S-P and S¢P.

. In order to calculaté valuc of §;P..Drawa perpen
. By taking right anglc triangle S2RP.

dicular from S; on XY.

2 i
- Inthis right angle triangle PR= ¥td, S:R =D._

i;._{:f‘-"-;‘;.Applying_ P),/thagoras Theorm Sgl’z-= S,R™+RP”

LE(SP)? = D+ (XY - |
S0 —_———

] ?YL .17
=TgP= [xﬁ T =D DT
' Apply Binomial Theorm /

X

© §,P= D[l1H(x+d) 2/D* Negative higher Power

{Because X<< D, d<<D} “’S"" -
S;P= D x+d)>
: 2D o!
2.~ - Similarly we can calculate value of §,P
- Draw a perpendicular From S, on XY. 5
;=1 By taking right angle triangle SiSP Sz

%" In this right angle triangle $i$ =D, SP=x-d.

.

7
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(8iP) =D (1+(x-0)]"
T ¢ D

-
-

Ap’ply Binomial Thcorm -
8P DI+ (L(;.'.Sl);_] Neglecting higher Power
: . 2D° {Because X<z D, d<-D }
8P = DH(xtd)’

2D
Putting valuc of $,P and $,P in ¢q. (1) we gel.
SaP- 5P =D} (25_‘1&1)2)- DY (x+d)’)

2D 2D
= (x+d)” - (x1d)”

2D 2D

= 4xd21) = 2xd/D
Now intensity at a point I is maximum only when path difference is cqual to nA.

I'hus in such a casce
2%d = nA of x => nAD/2d

D.
For first bright fringe n=1

X, - DA/2d

I'or sccond bright fringe pusting
X, - 2DA/2d

For third bright fringe putting 0 =3
xy - 3DA/2d and so on

n=2

Fringe Width:-
The differences between any two consccutive bright fringes are called fringe
width and are denoted by “B” which is given by:

l=x1—x=21D-L_Q=‘L__D_
S 34 2d 2d

Thusp=AD or A=2d.D
2d D
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L j’-z_- SR ~ The crosg wire of eye ‘piece are adjusted
SRy 3 gt ringe and the reading of the screw is noted after that eycpicce is
SRURIVRIEON (e second bright fringe and the cross wire of the cye picce is

| and reading of screw is noted. This procedure s repeated on each and
ght fringe and reading of screw is noted thus the difference between

% ':gonslruclivo bHght fringes which gives the Iringc width saying (f$).

2 ik

Mmm:ﬁmm[_g[_u -Distance between slit and cyc picce can be read

dircetly on the optical bench.

' (3) Meastirement of 2d:- '
i Now take a convex lens wl [ \

ORI . s whose focallength less than
E - __:_?ol‘:’c; fo’l!‘lttl:l (')f Ih;, dlslunccs.: bc.lwccn bi prism and cyc picce antl that convex
-';"”"zgs—'t;ﬁblnlpwllg:c ll';u‘)::]\:@'\h' prlS‘m and eye picee. The lens is adjusted at that
R > Sharp image of’ Sy and S, are obtained in the fie i i

< edloncops. A 2 tamed in the ficld of view of
f ~E 8 N
v 'h_..,.‘
= :

- - * 4

y o ’ --._"‘--

BT = ]

A o 3 ~

s ol - :

9 =TT e g
' = A — -""'_-- )

.,
GF

Now with the help of tan
. gent-screw the cross wire of eve pi
- - - 1ec
’.ndJus!mli on the { trst image reading of screw noted. With the hc)l,p op):‘ tm::gz::
scr::j\:v f 1c cross wire -of the eye piece is adjusted on the sccond image and
Teading is o be noted, Now difference between both the two reading pives-
the image distance say it be (d). Thus SRS

*" Magnification; - Image distanc = RS RACCEEE eI (1)'
B Objectdistance ~ 0 24 o
er that the position of the lens are adj "' :
. _ ; . justed at that t i
3fstance is {nade of image distance and image distance li):l:] ac\fl\;hf(:)r; gg}:ﬁ:
istance after that-sharp image of S; and S, are ponin wiew &
view of telescope .
Thus with the help of tangent screw the Cross wi -
are adjusted on the first image and reading of screw js note»:il.ri\;;f}xe)t{l‘:epllxe(]:e
of tangent screw the cross wire of eye piece are adjusted on the second bri ehrt’
fringe and reading of screw is noted. Difference between both of the t\g;vo
reading give’s image distance say (d2) :
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«2 Mg distance =

A.:‘=0bject Distance O 2d
84.(1) And (2) &v-e get.
AlE ‘1“ v l- =Y ¥ = |
R v
T‘IVI” : "l or d; dy=(2d)?

L= by =\ (2)
Y

I " kness of a thin transparent sheet:-

Lot us- consldcr n thin sheet of micn having thickness be't'and its
¢tlve Index be i is placed in the path of any one of the interfering beam
-fﬁaﬁﬁﬂlo entiro fringe pattern is displaced through n constant distance toward the
Erithof tho benm in which the mica sheet is introduced.

Now consider the path $,P, The length of this path [S P-] ig traveled in
jfh volocity of light C. While the length*Cof this path is traveleddin mica

it:tho velocity Cg. Where Cg is the velocity of light in mica then ILL\I lime

',l R 11

[Velocity = distance /time]

A ©
efinition we know that p = C/Cgor Cg=C/ p © .

it

iting valuc ofCL. m cq I we gct

(. »—

.S

s-;. C

N . path difference betwecn two rays will be:- I‘Z D
2GR~ [SiP+ (-1 1] =SP-SP—(-D e L (@)
oP- 8P =2xd_already calculated. Putting we get path difference between v

s D
NG rays willbe 2xd - (p=1) teeeernieeiicnnnn (3)
, D i
: us mtensuy of light will be maximum only when path difference cqual ton A.

2xd_-(u-1)t=nA=>2xd =nA+t(p-1)t] -

D D
0 va]ueofx_ D [nA+(@-Dt] . (4)
Tk - - 2d
the absence of mica sheet (=0) then nth maxima is obtained at a distance
3 S b g W o R— (5)

=D [nA+(u-1) t]l2d (6)

10 -
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of the n_lﬁ‘maxlma when mica is introduced then

[nd+(|1 -1)1] - le

.1)l.,...................(7)
_,, _‘
gomes ou\ to he

t» §x2d
D(p-1)

by using Frosncl bi prisi-we can calculate thickness of mica sheel
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