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2.224. Thickness of a Thin Transparent
Sheet (Refractlve Index of Thin Film) i
“Suppose a thin transparent sheet is placed in the path of
one the interfering beams and the refractive index and
thickness of this sheet i 1s'W and t respectivelly. As a result,
this beam will have an increased optical path as light
- travels more slowly n any medlum than in free space.

In the glven medlum the opt1ca1 path w111 become Lt and

the increase in the optical path will be (p. — 1) (t = ut — t)
on passmg through the medium.

As we know that the beam traverses- the sheet tw1ce total
1ncrease 1n optlcal path is given as 2(u 1)t

The process ‘includes the setting of 1nterferometer to
parallel fringes that uses white light. The Cross-wire is set

on the central white fringe. Now the thm sheet is located
in the path of the 1nterfer1ng beams

Conversely, there is a shift in frlnge system Now n
number of fringes are calculated among the cross-wire and
the new position of the central white fringe, therefore:

2(W-Dt=nr . e & i)

If we know the refractlve index W and wavelength A then

we are able to determine the thickness of the sheet. It 1S
| 'calculated as:




-~ Example 12: Find the thickness of the plate.
- Michelson’s interferometer a thin plate is introduced in the

- path of one of the beams and it is found that 50 bands had

~ crossed the line of observation. If the wavelength of light
used 18 5896 A and u =1.4.

 Solution: We have 11 = 1.4, n = 50, A = 5896 x 10 m
- The thlckness t is found from the relation

(= DA 50x5896x107"°
- 2(u-1) 2(1.4-1)

=0.3685x107* m.
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3.4, 4 ; Resolvmg Power of Gratlng
" The capa01ty to form separate diffraction maxima of two

~wavelengths which are very close to each other i is known
as Resolvrng Power of a d1ffract10n gratlng ;

The dlffractlon grating is preferred only when two distinct
spectral lines with approximately the same wavelength
such as a sodium dipole are clearly visible. The significant
~ property of a diffraction grating is its capablhty to resolve

two or more spectral lines that have approx1mately the
same wavelength. 7 ?

The Rayleigh’s criterion of resolution states that ‘the limit
of resolution of a grating is defined as the smallest
wavelength difference dA for which the spectral lines- can
be just resolved at the mean Wavelength Nog |

The resolving power of grating can be measured by usmg
the ration of A/dA. It is the smallest difference in two
wavelengths which are just resolvable by grating and is
the wavelength of either - of them, or the mean

“wavelengthA.

Expression for Resolving Power of Gratmg
Figure 3.28 shows that AB is a plane surface of a plane
transmission grating with grating element (a + b): and total
number of slits, N. Let us suppose that there is a' beam of
light which is consist with two wavelengths 7» and A+

g Adk)lnc1dent normally on the gratlng




The pnncipul maxima of
~ A in the directxon 1Ony’

be represented as: .

(a + b) sin 6, = n\ ...

The eqiialion of minima
is, N(a + b) sin ® = mA

Where m = all integral
values except 0, N, 2N, :
..nN, because for these .
values of m, the condition

of maxima is satisfied

and we get ~different
maxima. :

mi
On putting the value of m as (nN i 1) the ﬁrst
1recuon 1 (On

" adjacent to n™ principal max1ma in the d
can be obtamed Ry e

repleqented as’ ‘: '»”(2) 5
N(a + b) sin(6, +d9,,) = (nN + 1) 7» S DT e S D

The principal maxima of anelength (7» + d?x.) m the
~ direction (8, + d6,) is,
(a +b) sin (6 + de,,) n(k+ d?\.

The above equation is the necessary expressmn ’tor the .

resolving power of the grating Wwith total slits N and
diffraction order n.

From the above expression, it is concluded
resolving power is directly proportional to
1) The order n of the spectrum, and

2) The total number of lines N on the gratmg S\ll'face i

t'hat 5 ‘ ‘ t;he

From equation (1)

2 7[_»(4 75 b) sin6, = nA

(a * b)sm 9




| ,='*,:Examp'le'16' Calculate the minima number of iines 'pér |

“cm in a half inch width grating to resolve the wavelengthf
‘5890A and 5896A7 LHESIDEN

Solution: Given that n=1, A= 5890 A ‘/_
And d\=5896-5890=6 A e

AR . A

| We »know that -Resélving.power of a grating, ey




B 4) Describe the types of retardation plates and also give
p  the equations.

P dpoh



35 Retar(.lat"on‘ Plateg
p retardation. plate is an opricyy "
~ where @ beam. of POlaI‘lZed ligh
orthogonal components. They
component “respective to the
combines ‘the, ~components - with €W polarisatiop
characteristics into a single beam. o e

Following are the two types of retardation plates which are ag:
1) Quarter Wave Plate (QWP). These wave plates are

~ consisting with the doubly refracting crystal such as
| calcite or quartz. The refracting faces of the crystal of the
- crystal are cut parallel to the direction of optic axis and the
o thickness of refracting faces is like that it introduces a
- phase difference of /2 or a path difference of
- M/4between the emerging ordinary or extraordinary rays.



If refractive i
and CXtraordj

ndices for the ordinary
nary rays are pg and Me
and  then  jtg path

_ ween O and E rays for
normal Incidence will be:

For negative crystals = (g — pup)t
O positive crystals = (Mg = polt

R e

4 EEh

Rty

Figure ( )—;5«;’20@» =4
Wh.ere U= the thickness of the quarter wave Platg' g ‘
While A/4 be the quarter wave plate introduces a
path difference, - Ay

Henceforth, for negative

crystals; .
(Mo —ppt = ‘ "

th of a plane polarised
te is used to produce |

e

designed. Due to th
wavelengths.

path difference when a pla
through it. Therefore, For n

A
' =(}lo—l15)t=2
A
Or, | = :
t 2(Mo—Mp)

Wy
el = e Spt== "




- Example 8: What will be the thickness of 4 quarter wave
plate when the wavelength of light is 5890A. Given Ug =
1553 and Uo = 1.544. : |

Sblution: Given that, A = 5890A = 5.89() SIS i .
- The thickness of the quarter wave plate of positive crystalis =
5 ' .’v,jt' ==

e U0 5800%1070 589010 T
. eref@re,tz = TR
B 415331544y R aRIBET
B 5800%0°
TR 3.6%10~2

=1.636x10" cm.
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holography.




7.5.5.  Application of Holography
The applications of holography are as follows: :
1). Holographic Intverferometry:v Holography is 4
widely used technique which is useq for ‘making
accurate interferometer measurements. One can. us
- conventional interferometry to make measurements or
highly polished surfaces of ‘simple shapes. One
- make measurements on three dimensional surf
arbitrary - shapes and surface cohditiOn )
holographic interferometry. It is also used
~destructive testing. g

For example, Holographic mon
- objects in machines that ar LS
pressure stress. The faults in 't
the changing interference pa

exposure interferor
same emulsion
which one with:

ame reference wave in.
1al object and the other with

ject wave from the two interfering.
jects generally correspond to the same -
different conditions of strain. e v

the opaque recording.

4) Holographic Image ‘Formation: Hglqgraphy wa§ ~

- first used to create -t_hvree-dimenﬁsiqnal‘xrpages. Let us
consider the problem that arrises at the time of lbmélgt:
formation of a number of smq}l . gixnaml(: . QDJECES.
whose positions are not known. -



Example 10: Calculate the critical ang]e ’and ‘acceptance'

angle of given optical fibre, if the refracti '
ive indic
core and the claddmg are 1.6 and 1.3 respectlvely i

Solutmn Given thatn; = 1.6 and = 1 3

Critical angle is cei1c3ulated as; - H
; N5

sing, =—=— -08125
STy

s =54 3° ,
, Acceptance angle is calculated as

Angle of acceptance cone = 290 = 133 6° |




