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_2.7. Wedge-shaped Film
Consider a wedge-shaped film of refractive index 7

0Q inclined at an angle 6 (Fig.2.9). The thickness of the fi

is illuminated by a parallel beam of monochromatic light
reflected at the upper and lower surfaces of the film. So equi :
are observed. The fringes are parallel to the line of intersection of the
two surfaces. The interfering rays arc AB and DE, both originating from

enclosed by two plane surfaces OP ang
Im increases from O to P. When the film
erference OCCUIS between the rayg

, int . :
dark and bright fringes

distant alternate

S

the sa..e incident ray SA4. ~ Q
Expression for the fringe width : The condition for a dark
fringe is 2nt cos r = m A. Here for air n = 1. For normal incidence cos
r=cos 0=1. : <
| e is formed where the thickness of the O C P

Suppose the mth dark fring

air film is ¢_ (Fig. 2.10). Then, Fig. 2.9
2x1xt x1=mh |
or 2t =mA it )

Suppose the (m + 1) th dark fringe is formed where
the thickness of the air film is 7, . Then,

2t ,=(m+1)A wl(2)

Subtracting (1) from (2), 2(t_,,—¢ )=\ ...(3)
Let x,,,, and x,, be the distances of the (m + 1) th
and mth dark fringes from O . Fig. 2.10
ig. 2.10.
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d = diameter of the wire; = distance between O and the wire. Then,
tm +1 — i — i -
Xm+1 Xm L
d d

Im+1 = Z Xm+1s Im = z Xm
Substituting these values in Eq. (3), we get
d
zz (xm+l e A

Butx, ., —x, =P = fringe width.

d :

or = B=1%
~p

AL A

P=24"

d, ) and L are constants. Therefore, fringe width 3 is constant. Similarly, if we consider two consecutive
bright fringes, the fringe width B will be the same. :

Experiment to measure the diameter of a thin wire : An air wedge is M
formed by inserting the wire between two glass plates. Monochromatic light 5
is reflected vertically downwards on to the wedge by the inclined glass plate SOURCE
G (Fig. 2.11). A travelling microscope M with its axis vertical is placed above ; S
G. The microscope is focused to get clear dark and bright fringes. The fringe )
width (B) is measured. The length (L) of the wedge also is measured. Knowing
), the diameter (d) of the wire is calculated using the formula, vy

AL

= —
2B oé—‘go,
P

Testing a surface for planeness : A wedge shaped air film is
formed between an optically plane glass plate (OP) and the surfage Fig. 2.11.
under test (OQ). The fringes will be straight if the surface ur}der test is .
perfectly plane. If the surface OQ is not perfectly plane, the fringes will be zf’regular in shqpe.
In practice, perfectly plane surfaces are produced by polishing the surfaces and test'mg them from time
to time, until the fringes are straight. In testing for planeness, an extended source of light should be used.




2.9. Determination of Wavelength of Sodium Light by Newton’s Rnfngs "
al arrangement : Fig. 2.14 shows an experimental a,rr'fmg.ement or. producing

Nemf:gz;:: ll:; reﬂectedg light. S'is aﬁ extended source of monochromatic light. The light fro;x; ;S‘
is rendered parallel by a convex lens L,. These horizontal parallel rays fall on a glass plate (1;, at 4 ;
and are partly reflected from it. This reflected beam falls normally on the lens L placed on the glass
plate PQ. Interference occurs between the rays reflected ﬁom .M
the upper and lower surfaces of the film. The interference rings B L,
are viewed with a microscope M focused on the air film.

Procedure : With the help of the travelling microscope the Y,
diameters of a number of dark rings are measured. The position
of the microscope is adjusted to get the centre of Newton’s rings i i

A A A

at the point of intersection of the cross-wires. The microscope 1
is moved until one cross wire is tangential to the 16th dark ring.

The microscope reading is taken. Then the microscope ismoved
such that the cross-wire is successively tangential to 12th, 8th o
and 4th dark rings respectively. The readings are noted in each -
case. Readings corresponding to the same rings are taken on the

other side of the centre. The readings are tabulated as follows : Fig. 2.14.
No. Reading of travelling Diameter of ring
of ring MiCroscope D=a~b D? D2-D}?
Left (a) Right (b)
16
12
8

- Average (D, * - Dp2 )=
The average value of (D, ? — Dp2 ) is found.

For an air filmn = 1.
The diameters of pth and mth dark rings are given by

Dp2 =4pRAand D ?=4mR M.
D,2-D2=4(m-p) R\

X D: - D;
~ 4m-p)R’

The radius of curvature R of the lower surface of the lens is found by Boys’ method. Substitut-

ing this value of R and the average value of (D,% - D ?) with (m — p) = 8 in the above equation, A
is calculated. P ’



2.11.\Michelson’s InterferK te '
241 W&B‘i‘é PRSI INE 8K 0 inferieh berIa\l fonped by division of amplityd . T
of the light beam from an extended source is divided into two parts of equal intensity

reflecoinaiplecciattiche Thdsd eidein greesast aiafctmlecpbjpéjﬂ\cli'i%ﬁﬁ]aoﬂlzamynmd dhy Rgooli;qﬁléns ar
fiighi tepoutzbrn to gtercieftles. re fiatitiinndiotn ybaye oo fregs &b prethsityipyerference fringes.

reflochBR AU h A bAFR OGRS EH I AT i Gn L O g BomerrOTs are mounte

’

vertically on two arms at right angles to each e

e fringes.

ilted with the fi t their backs. Th My . §.C
Itgit:r(cl)rvjlll @Hig@%fl%ir :ng ?;é;leitr@g‘gﬁveredplane mirrors (F1gY2.16). The two mirrors a mounte-
2 : 1

parallel to itself by means of a very sensitive
micrometer screw. G, and G, are two plane ¢
parallel glass plates of equal thickness. The
plate G, is semi-silvered on the back side. G,

-is a beam splitter, i.e., a beam incident on G,

is partially reflected and partially transmitted.

G, 1s inclined at an angle of 45° to the incident =] T
beam. G, is called the compensating plate. S is

a light source. Fig. 2.16.



vertically ontwo ams at right angles to each M2 other. The planes of the mirrors can be
slightly Loiioieeie

tilted with the fine screws at their backs. The M ¢ mirror M, is fixed. The mirror M, can
be moved

parallel toitself DY means of avery sensitive

micrometer screw. G, and G, aretwo plane s

parallel glass plates of equal thickness. The

plate G, is semi-silvered on the back side. G B is 2”%2" splitter; i.e., 2beam incident ™" G, Cl1G2

is partially reflected and partially transmitted. M?2

G, is inclined atan angle of 45° to the incident AT beam. G, is called the compensating
plate. S is a light source.  Fig. 2.16.
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Working : Light from the source S is rendered parallel by a lens L and féﬂésowﬁlp 8{%1%‘3%““
G, at WoRkpR: Sfeisorame 59%&%58%@?, [??igll%m&ar@ﬂécted alonlgl A (C,‘nai':dlrt)?s rZﬂ ei?idm:;tt

ng AR The reflecte dowards mirror M, and falls normally Ot % ”~

3%&1% fﬁ%%a g aglﬁgrs eﬁgﬁ%ﬁ él@r}g 4T If"ﬁebgrca%ss%?f&f’;a@ﬂlfiﬂf mpanﬂ yhréhl@mdralong
A 10 R16keorcBAITYHS sathe sulFARBRIIAEIRAENK: the back surface of Gy, | e & 08 A1
The Nosgergent beams have been deriyed from a sinr%Ie i&cid%pft tﬁeam and a{le, e v EGREReRL,
R T A R L s s RAaPIE o =  OTTell 4 st oy srr

Function of the compensating plate G, : The reflected ray AC passes through G, thrice. B o th§ _
Masdiitadsisspspameaehalond Geasmis fae m{w%‘Xa%wsﬁaﬁmﬂzrefmmm@mkﬂewC'dem
Qﬁﬂkiﬁﬁﬁlﬁmﬁg@Pférﬁaﬁfhu@@&rqﬁdmh% HANieArSEd Dlate G, is only to equalise the optica)
pihs traversed by both the beams.
paths traversed by S
The two beams produce interference under suitable conditions.
Typ%ﬁn'e i B*%mpensating plate G,;: The reflected ray AC passes through G thrice. But the transmitted
ray A#)aGirtudagh firienpesnceCdatisnvhicaspeendaniafeia gefs heieme thickness and inclinatj Q—%S\G\-,\is\-igt;FE\)d\uMcéd.
obtainetimrionf buthiathe, ininots cfalisnibeppfigsle mutually — I5) M,
perpendicular. The image of M, is at M, parallel to M, (Fig.
E-alt|7§~W%é,ewagﬁthﬁ%mg'equiva]ent of a parallel air
film. The effective thickness of the air film is varied by moving
hyRes Mf bitAeSto itself. Let the eye or the telescope be set

along a direction making an angle » with the normal to M,.

Eher gl HARSE S - CRREFOLHIG C AR LFINgBS AR
1s 2¢ cos r . The condition for a bright ring is 2 cos r = mA
wiiteinect MAieieger.the mirrors M, and M, a mutually

. e =-PRIDETHIE WA TiBA IDAGEIRf NN AL M parallel to M, (Fig.
,:i-:: " '.{%ﬂ)])ﬁ]?ﬂgc& M, apd Msfpnm(igg _eq%@l_ent of a parallel air Fig. 2.17.

. 7.4

bo T film. The effective . thickness of the air fim is varied D , . —
- fn Pwil] be copsfant or gﬁvertv?h%ﬁs of {. n and 7¥ Hence the loci of maxima of intensity
4w e r%?égd[kavto itself. e eye or tﬁe

* A B8 RoRlerlnd ke Bl e cerve O i et
%Eﬁé’%@ﬁrﬁe@?g WALl be situated at mﬁn?ty.aﬂ%;erefor?ﬂwy can be observed by a telescope focused
'Ear nfinity. Thus We get circular fringes of equal inclination or Haidinger s fringes.

Iﬁl?ﬁgﬂl%i?@!@ albEarance (RebuReR dhehdWerGAe R two rays interfere destructively. If the
| TRRRTS A %hﬂ?éﬁ mO6eaPoRsfon R BFgNE THY P8 thFRS e changes by A/2 (twice the separation
ey W@E’é\f{] d%&rh!fz‘tﬁgfﬁe two rays will now interfere constructively, giving a bright circle in the
mifgls- Ashdiols %Q\Qcagmqu%ti@nal distance A/4, a dark circle will appear once aain. Thus, we
see that successiveﬁaélésatrlg:zgﬁll{t ff&ﬁ are fosmed each time M, is moved a distance of M4,

: (ii) Straigh_t fringes : If M, an M, are not exactly perpendicular, a wedge ) o

_ \maberacasin WUl e meeshtfeéroiveruMaleg ofrhd Biihés Bé%e?ﬁeﬂb%éi?ﬁhgﬁfy“ax'ma of intensiy, 1A

wil seioficemnbrice Acﬁceiesnﬁa%?mg Midtrthe middiee erfronbic ular—rom The—eyg o
are of egual thickness. The fringes are localized in the airfilm itself. Hence the .~

telescepsoopMias to be focused on the film to observe these fringes. ﬁ

I

either casg; 7
It centre on 1} écular from the eye or telescope on M,.

The €iFSLM¥hitadight iiringenuatéavietintigihy. iTeestotbtheynteal Beingeserviddhbya
dokinfihiaghemugib det ool fHfitlesibftedigh inttinatianovblaisigens, fri
when the path difference is small. These fringes are important because they are
used to locate the position of zero path difference.
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Q
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2.12. Uses of Michelson’s Interferometer Fig. 2.18.

1. Determination of wavelength of monochromatic light :
(N ITaino moanachramatie radiatinn afnbnovm wsrasralemadl Y 4L ° &+



If adark cirecle appears at the centre of the pattern, the two rays interfere destructively.
If the miror M is thén moved by a distance of W4, the path difference changes by /2 (twice
the separation between, and M”). The two rays will now interfere constructively, giving a
bright circle inthe middle. As M, is moved an additional distance /4, a dark circle will appear

once arain. Thus, We see that successive dark and bright circles ae formed each time M, IS moved
o distance of /4.

(i) Straight fringes :If M, and M, are not exactly perpendicular, a wedge
shaped air film is formed between M, and M. The fringes become
practically M
straight (Fig. 2.18) when M, actually intersects M” in the middle. The fringes are of equal thickness.
The fringes are localized in the airfilm itself. Hence the M telescope has to be focused on the film to
observe these fringes.

(i) White light fringes : If white light is used, the central fringe will
be dark and others will be coloured. With white light, fringes are observed only
when the path difference is small. These firinges are important because they are
used to locate the position of zero path difference.

2.12. Uses of Michelson's Interferometer Fig. 2.18.

1. DeterminationOf Wavelength of monochromatic light:
() Using monochromatic radiation of unknown Wavelength A, the interferometer
is adjusted for circular fringes.
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glf)w]‘\?ﬁ%ar% nagtﬁé thﬁtﬁee%%efethf reac{-l rn%of rrélcr%n%ett%rd 1{1}0{%1 Letitbex,.

m) ow irror M, 1s move micrometer screw. The fringes appear to

i) NewidhsTpIge 'ﬁa"?ﬂ\ée@h‘ﬁ’ﬂgw‘hw}?ﬁ%&fﬂ%@rEHWT‘EB%&WBBHP BRI HRsyue

to thecha differenc ringes move and e the
reading AT R IC RA (H movesx’tﬁrough llistance A/2, one fringe

stadiggefwemicrometer. When the mirror moves through a distance /2, one fringe shifts. Hence,

A
xl =_x=':ANE (l)
Z(x —x) 2x »
7L=—2N—L N A )-2X ..(zz)i)

Example 1: When the movable mirror of a Miclyzelson interferometer is moved by 0.0589 mm,
a shifi@fid801ges tserbeeabledmiihuofs itiohelselvingerfemfnéighismekt by 0.0589 mm, a shift of
200 §ingeods: WIRIYeHe Wpﬁ}r'ﬁ/ﬁh@ WBVEE DS oh JANL5ESY, the total path difference introduced
betw@&hltﬁhﬂitWOdvﬂmm@foiNﬁﬁ\ingébWamm fied do i grath tiffefénice introduced between the two

beams FRErl N0 (138G RTH" 48G9 {G-Bm, N =200; A =7

Here, x =0.0589 mm = 589x108m N=.200; (S 89)(10_5)
}\'_ o
N 200

Example 2 : The Sl S?anc?fmal rea)§mgs oj5 Michelson interferometer screw are 10.7347 mm
and 10.6903 mm as 150 fringes pass. (#ulate the wavelength of light used.

%%%ﬁloni % I falzan(a ? %{ﬁ%@&g ggs I\?&%somerfgrén%terl g;:rew are 1d §947 mm and 10.6903
mm as 150 fringes pass. %alcula}g(tq)gwgy@mh of light used.

Solution: Here, x = 1(9\732177ng Egm—vozizgﬁmmmﬁi&% n1Qshm = 592 nm.

2.Determination of difference in wavelength between two neighbouring lines : Let the source
of light emit two closelwazxeﬂg((sq}»MdXz G_i@39dmg19§))!iﬂp§)m7xq So-pnf he apparatus is adjusted
to form circular rings. Eaclk1 pectral line produces its own system of rings. We have to consider the
superposed fringe-systems. If the %nght rings due to A, exactly coincide with bright rings due to A,
then %Pﬁﬁ R, oficHiferedcs R NVaVEIAgtT INRIYYRRI 6@ ARIGABRLEINT lResicet, Uie seice of
x%?%rs‘ii“é‘ 8’%’ 8&??1%1‘6’@\%?1'&{‘851}% Ah@the e, S0V B iRes) warhd dH6PRRREAIS.ISi AT S EErm
QuIRERLGHCHAL [ingsiEankshestea TRRePtRCGSS its SMR:SySEam aRENgs YMe have to consider
i p&ﬂ?é’?%% e Stengby'“ 1 S i I R RS S5, 18
éﬁ@ L S A’ﬁ&){n ChSti i Rk M Hs G 3Re8. B, 1ol B e RN s Lo INVEYER,

{5 'a‘ilfé&% £ 0, QUGB IMAB PG g shic:tar A Shauringesyitera ahld disannear

tHS&Q&&H‘f QLM o Alninatipne v dis wealgd: dissaranceanddisdee ey RBSitRNOF MAXWE

s Inctn

SInSeiive’ posmons of maximum indistinctness, the path difference is 2x. During this movement
if N Githelehaings iarerdermédhiylcrdjestifigviteniate rfe edrieterensing S daiune ighemd mikdorilhbis
eaclual by imondat o6 vabtedimglisdenatiee cantiei tthooditiorfongtetnThes movement of M, is
continuedin the same directionand meee@sweupesiwgns of dissonance are noted. Themean
distance x between two succ sswe dlssonance§ i deter:_/mlnec& When X is the distance moved by

the myrror for two consevak ions +of) maiqmum indisti nffn&es the path difference is 2x.
1 2 g M

=5.89 x 1077 m = 589 nm.

AA )
=1. A=A, =—12 . i
)\'}‘2 or 1 2 2% (j \ .,

Put A,— A, = d\ and A, A, = A* where A = mean wavelength.

1Y pon ba Cal

or 2%



During this movement if Nis the change in order of the longer wavelength , at the centre of
the field, then (N+ 1) will be the change in order of wavelength A at the centre. Therefore, fordissonance

2X M(N+ 1)2

2X
OrN:and (N+1): 0r2A)'I. X Or =y

Pt A-A,= dh. and A,a,=* where = mean wavelength. D€ Calculitd
Can
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Interference

The inner surfaces of 4 and B are thinly silvered so as to reflect 80-90% of the incident light.

S
’// A B L2

1 [ [—

\@
0

\
=

T

=
B
L

— t —»
Fig. 2.26

* The plate B facing the observer is fixed. It is provided with screws with which the reflecting
surface of B can be made parallel to that of 4.

* The plate 4 is mounted on a carriage. The carriage can be moved in a direction perpendicular to
the reflecting surfaces by means of an accurate screw so that the thickness of air film between
the coated surfaces of the plates 4 and B can be varied.

* Light from monochromatic extended source S is rendered parallel by collimating lens.

Working: Monochromatic light from a broad source §, is made parallel by the collimating lens
L,. Each parallel ray suffers multiple reflections successively at the two silvered surfaces. At each
reflection, a small fraction of light is also transmitted so that each incident ray produces a group of
coherent, parallel transmitted rays. There is a constant path difference between any two successive
transmitted rays. A telescopic lens L, brings these rays to focus at P in its focal plane where they
interfere. Thus, the rays from all points of the source produce an interference pattern on a screen S,
at the focal plane of L,. This is known as multiple beam interference.

2.19. Formation of Circular Fringes

* 11s the separation between the plates.

* 0 is the inclination of a particular ray with the normal‘to the
silvered surface of 4. '

For an air film, the optical path difference between two successive
transmitted rays corresponding to the incident one is given by

A=2tcos O 1)
For the maxima, 2fcos@=mA (m=0, 1,2, ) wil2)
Here, m is the order of interference and A is the wavelength of

light used.

The locus of points in the source giving rays of constant
inclination 0 is a circle. Thus, with an extended source, the interference

pqitern will be a series of bright concentric rings (Fig. 2.27) on a dark background. Each of the rings
will correspond to a particular 8-value.

Linear separation of successive order:

2 t 2
m=— cos 9= 2*(1—97)

, A A
11s the focal length of the lens 8
- Radius of the mth, order bright ring is r, = £,

2t 0%) 2 2
m = — 1 | s _—— — ﬁ_m
A 2 A 5%

Fig. 2.27.
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2 e gy

e maxima s
: y ’ uccessive max
Taking dm = -1, the change in the radii dr between two Su

AS?
dr =—"—,
it her. Near to th
‘ e Incer fogether. Near Lo Lhe cengy,
Eq. (3) indicates that for larger radii, consecutive circles U’I’ v ‘e,:::j;elZer ‘
the rings are widely separated but in the outer field rings are clos ted will be the fringes.

The closer the two plates, the broader and more Wlde‘[y A f‘r umber of light waves of constap,
The Fabry Perot fringes arising due to interference of |r?f'mltb ﬂc of several centimetres may by

inclination to the axis are called Haidinger fringes. P ath d'ffercnfc n ,g. may be examined.
used without loss of visibility of fringes. Hence very high order o1 T v

i . . on between the
Example 1 : In a Fabry-Perot interferometer, the separalion er of the maximum at the centre.

of wavelength 5000 A falls normally on the plates. F' ind the ord (Nagpur University, 2011,

.,.(-'))

plates is 4 104 cm. Lighy

Solution : In a Fabry Perot interferometer, 2/ = mh..
The order of the maximum at the centre of the interference pd

21 2x(4><10’6)_]6
my= — e 0

A 5000%107"
Example 2 : White light is incident normally on a Fabry-Perot interferomeler witly plat

separation of 4 x 107 m. Calculate the wavelengths for which there are interference maxima in the

ttern, is given by

transmitted beam in the range 40004 to 50004. (Delhi 2006, Kanpur 80)
Solution : For a Fabry-Perot interferometer, the condition of maxima in the transmitted beam is
2t cos © = mA,
where ¢ is plate separation. For normal incidence 6 = 0°, so that
2t = m\.
2t 2x(4x107%)
A= —S ——————m
m m

For 4000 A (4 x 107 m) wavelength, the order at the centre is
2x(4x107%)

4%x1077

sx107
For intermediate wavelengths, the orders shall be 19, 18 and 17
The relevant wavelengths that correspond to m = 16 to 20 (16 1.7 18, 19, 20
2x(4%x107%) R
T =5x 10‘7m=5000A
_ 2% (4x107)
= T =4.706 X 107 m = 4706 A
o 2% (4x M)J B
g =4.444 x 107
- 2x(4%107%)

4 -_—

19 =4.211x 107

For 5000 A, m = 16.

5=

Ay

m = 4444 A

m=4211 A
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2x(4x107%)
A= ———F =
20

.. The required wavelengths are 4000 A, 4211 A, 4444 A, 4706 A and 5000 A.

4% 10”7 m = 4000 A

2.20. Determination of Wavelength
o The Fabry-Perot interferometer is adjusted to produce concentric circula'r fringes of Fhe
monochromatic light of wavelength A, which we have to determine. For this, the reﬂecgng

surfaces of 4 and B must be parallel.

« Let m be the order of bright fringe at the centre of the fringe system. As at the centre 0=0, we have
2t =mA.

If the movable plate is moved a distance A/2, 2 changes by . Hence a bright fringe of next order

appears at the centre. |
« The movable mirror is moved from one position corresponding to micrometer reading, say, X,,
when there is a bright fringe in the centre to another position corresponding to screw reading,

say x,, when there is again a bright fringe in the centre. The number N of bright fringes which

cross the centre of field in this process is counted.
N -5 =Xy =X

2(x —x)
s
or W
From this relation, we can determine the value of A.
Example 1: 4 shift of 100 fringes is observed when movable mirror of Fabry-Perot interferometer
is shifted through 0.0295 mm. Calculate the wave length of light used. (PU. 2005)
Solution : Here, x, — x,= 0.0295 mm = 0.0295 x 103 m; N=100;

© 2(x, —x) _ 2%(0.0295x107)

A = e
=~ T 5900 x 107 m = 5900 A

2.21. Etalon and Interferometer

The F.P. instruments are made of two types.

(i) In one type, the separation between two plates is kept fixed. It is called F. P. etalon.
Etalons with definite spacing are available in market. Etalons are supplied with a variety of spacers
of lengths ranging from 1 to 200 mm for use in the investigation of hyperfine structure of spectral
lines. The etalon is now invariably used for research.

Construction: In the etalon, two semi-silvered plates are mounted in a framework (Fig. 2.28).

Spacer
o Al g

5 H

e
g B P

1Bs 3 Ty 0
2 3 -
B, _— 2 o
B[] 27, 8

1 1 1 [=}
O 3
B || = Objective |8
E G u

Fig. 2.28.
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travelling along 4B and incident on EF at an angle byits internal multiple partial reflection

waves C,T,, C,T,, C.T, ... arise from the same incident wave
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and refractions between EF and GH. These waves being coherent interfere When brought to a fogyg
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attached in a proper way to the etilon housing.
e Is the separation between the F. P. plates.

formation silvered OF multiple reflectionjringes perot bY Fabry etaion. Perot
Light et from alON. ma working: Fig. 2.28 shows Fabry

erand GH are two plane parallel lightlv incident on surfaces the plates Of the at all angles. consicera plane WWav ave broad
source Of monochromatic light is the or parallel transmited

travelling along AB and incident arise from on EF the at same an angle incident e to wave Normal. DY its internal The series
multiple partial reflections ons

waves CI1, C2T2. CT.. coherent interfere when brought to afocus and refractions between EF and GH, These waves being
at P in the focal plane of anachromatic lens L. The interference pattern will appear in the form of



concentric ©'"C1®® (Or rings) where each ring will correspond e particular ‘&' of 0.

(ii) In 2nd, ascrew is provided with either plate by which separation "™ plates =nbe changed. Itis then
called F. P. interferometer.
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n er erence Ccmy} fheflections take place and interference occurs or a
mOIIOChI omatlc Components of incjdent light. Maxima of different orders are formed in the transmitted

E@Qﬂ&ﬁw@mﬁﬁwmmﬁg iogidentight. Maxinma Of different orders  formed In the transmitted

beam corresponding to wavelengths given by 2nt = mh

where 7 is the refractive index of the medium, ¢ #'th® plate separationand m =1, 2,3, .
Wherelﬁ £ incl ARER R laggpopmumf MmathaMmmm in the visible region. But when ¢ 1sf

i
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reg'%temm@m@laﬁmg’lﬂﬂmhoqol%iﬂt%@@legar@ﬂ by |Igh§ekﬁg@mg§¢m an arrangement is
KnosresIRERRERIECD ditbrion techniques. The interference filter T
is sholwteifeleigs el filerdasilgatiingprintip Rloats Hesh RpPEAISA rerterngrmnodesfrvacmm
ekep @bitbopiateciNvie Lrethimmi imepfe digde trier mRiSTsHEKR in Fig 33 Areflect
gaeiad fimMigfist Bvepapatedted on the top of reflecting metal

aim ambgthalﬁﬁmméwﬁ&qﬂa%ﬁai anReber sgRd%tric o 2,

material. Finally, a glass plate is lacercrl]eo;/er
%uatli;[z Oéﬁc SYeaGQR)r@t% ﬂhe fﬂcﬂ)f'}f rleef 6f ture isGlass

fdfﬁae'ﬁtlféh%cfm}%etwm gllayeslisesoaiy wityangibesthinknasm oftrefledtirtg crfitepapne can filter
Fuinalfypargladamplatecoladedionsyess the filtered light will have a finite width, that is, it will have

anarrow spectrum sharply peaked about one wavelength. The sharpness of the transmitted spectrum
10adhipFHH PRy AlReHGT v fyF 8PP arealfH Y Taopmetie dasgatithmodflast vitateth Byavewying ise
hickpsia e difsetieihTBut 4 filleo bpasyiparticinarcava viedhythnass wever tein fehaslighe mtsde

e intensity of the transmitted light. To overcome this difficulty, metallic
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ne

as absorption will reduce th

films are replaced by all dielectric structures. o . . '
In an all-dielectric structure, a A/4 thick film of titanium oxide (n = 2.8) is deposited on a glass

thetrata Theam o fhin laver of dielectric material with lower refractive index (such as cryolite or



a finite width, that is, it will have a warow spectrum Sharply peaked about o wavelength. The sharpness of the
transmitted spectrum is determined by the reflectivity of the metallic surfaces. The larger the reflectivity, the

narrower IS the transmitted spectrum. But it is not pOSSible to increase the thickness of metallic films indefinitely as

absorption will reduce the intensity of the transmitted ||ght To overcome this dlfflCU'ty, metallic films are replaced
by all dielectric structures.

In an all-dielectricstructure, a/4 thick film of titanium oxide (N =2.8) is deposited onaglass

Substrate. Then athin layer of dielectric material with lower refractive Index (such =cryolite or



trouble of overheating.
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magnesium fuoride) is deposited. On this is again deposited /4 UL layer of amaterial of higher



refractive itndex. 1O increase the reflectivity, multilayer stuctures of alternate higher and lower

o . . . . N . ;
refractive index materials a used. Inthis way, it is possible to achieve © reflectivity of e than %% "
any particular wavelength, Such flers are canaple °f transmitting over 2bandwidth ® small as 1.1 nmor even
less WIth peak at any wavelength within the visible region.



Interference filters are used in Spectroscopic work fOI studying the spectra in « narow range of

Wavelengths. Furthermore, such filters absorb practically noenergy and so they are free from the
trouble of overheating.



