- Physics for Degree Students — I

FRESNEL’S DOUBLE MIRROR METHOD

Fresnel used two plane mirror OM, and OM, silvered in téle frf[)‘t;t(; I:i:f:d close to ether, o =
their planes make a very small angle 8 with each ’other., to Prob uce bchrorrlrir'lt ?,Oum?SrLi
anarrow slit S placed parallel to the mirror and {llummated‘ y 1111911 & a 13 1ght i5 Madg ¢,
on the mirrors. The mirrors OM, and OM, give rise to tWo virtia 1m§ggs clli'm S, reSPecﬁvq“
screen XY is placed, as shown in Fig. 23.15 interference fringes are obtaine In the regjop ¢ i}
the two reflected beams reaching 4 and B, and C and D appear to come reSPeCtlvejly_ from the G Sre
sources S, and S, overlap. These fringes are equally spaced and can be observed in the field f‘r’::[;
of a micrometer eye-piece. » i ,

If d is the distance between the two virtual images of 'the sources' S, and S, and x the dis cé i
O from the centre of the line joining S, and S, and y the distance OO' from the Screen, they
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Where A is the wavelength of monochromatic light
The angle subtended by S, S,at0is20.

&

Fringe width B=

" d=x20=2x0
Substituting the value of d in (i), we have

' _(x+ A ‘ ‘
e = Y ; . ~(B20)
As 0 is small and y is large, the fringes are seen as separate i
_ : 2x0 i
)\, ! L
x+yB oo (23‘21)
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Solution. Here 6=2°= n/90 radian, A=6000A=6x10"m

x=10 em=0.Im,y=1m
g=C+ ML 11x6x1077 x99

2x6 - 2x0.1xx
=0945 x104m

Now
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W_IEH REFRACTOMETER

i ised the arran ” o

Raylelgh devised gement to measure refracti HEE ;

: fie 23:1 6 d . active Index of a gas. The principle 1S explained
The :uh;SeSS ’j ]aexllrcll g 2 irza;:eYOfung’.s double-slit device, and the two coherent beam; pass through

_;; zrr?:d - the focal plz,me o fler?s LWhIi:?s:ﬁ ga}f pressure may be varied. Interference fringes are

hs : , 2t e change in any tub i i

£ C sswire 0 4115 eyepiece E. If tube length is L then y tube makes fringes shift laterally across

LAp=mh

dhere m is th? number Qf fringes passing. The refractive index for any pressure can thus be obtained,

ace (= 1) 1s.proport10na1 t.o the pressure. It may be noted that the tubes may have to be about a

ere long (unlike the very thin sheet 7 in Fig. 23.11). Since (u-1) for gas is of the order of 10~*. This

jsalso known as Rayleigh interferometer.
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; Fig. 23.16. Rayleigh Refractometer
B INTERFERENCE BY DIVISION OF AMPLITUDE
' f light AB is incident on its surface

Consider a thin plate PORS of 2 transparent material. ATay 0
efracted along BD. The refracted ray BD is again

ifQ';It is partially reflected along BC and partially T
Tattially reflected along DB’ at the surface RS and partially refracted along DE. The reflected ray DB’
ss continues as shown in Fig. 23.17. Finally

‘52g3in reflected and i d the proce
‘ refracted partially, an ep
Wc 8¢t a number of parallel rays BC, tc in the reflected system and DE,D'E',D"E"

. B’C’, B”C"... e : : % 7 'E', :
a f¢in the transmitted systemn. The pro f amplitude begins with the first reflection

cess of division 0 begins W ' cti
'Band at every further reflection o refraction the amplitude (and hence the intensity) of the light
goes on decreasing i.e., the amplitude goes o suffering fu

rther and further division. -



