Velocity Of Light - Michelson Octagonal Mirror Method *7

Description: A point source of light is kept on the principal axis of a convex lens L. Rays from S pass
through a plane glass plate G, kept inclined at an angle 45° with axis of the lens.

Rays after refraction through the lens form an image at P. Hence S and P are conjugate points for the
lens, but before meeting at P, the rays are reflected by a plane mirror M, to meet at R. Hence for the
plane mirror M, P and R are the conjugate points. At R rays fall on a concave mirror, whose centre of
curvature is at O hence the rays are incident on R normally and are reflected back along the same
path to M and retrace back their path to S, but the glass plate the rays suffer partial reflection to
meet at S1, hence for G, S and S1 are the conjugate points.

The image S1 is received at the cross wire of the telescope T. Let the mirror M be set into rotation
about a vertical axis, passing through its centre O, consider an instant when M is the position of the
mirror, the rays reflected from M go up to R, get reflected normally and find the position M’ of the
mirror. Since the mirror has rotated by some angle say © each ray reflected from this position now
appear to diverge from the point P and after refraction by the lens meet at S.Hence P and S are the
conjugate points for the lens. The rays before meeting at S are partially reflected by the plane glass
plate G to form an image at S, on the telescope. Hence S and S, are the conjugate points for the
plane glass plate. The shift of image S;S, on the cross wire of the telescope is measured.
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Velocity Of Light - Michelson Octagonal Mirror Method *7

Calculation:

SL=a,LO=b,0OP=0R=d
n =The frequencyof rotationof the mirror
x =S,S, = Theshiftof theimageon thecrosswireof the telscopedue to the rotationof the mirror.
Let @ be theanglethrough which themirror M is rotated by thetimeray from O goesup to R and comes
back toO.e.the ray covereda distance2d.
Timetaken torotateby angleé, t = 0 = 9
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Tofind@: ZPOP =20, FromAPOP tan2d = FC;—F;
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SinceP & Sareconjugatepointsand P &S’ are also conjugatepointsfor thelens hence
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For theplaneglassG (S &S,) are the conjugatepointsS &S, arealsoconjugatepoints
SS =S,S, =x—(4)

Puttingequation(4)and(3)in(2):6 :% —(5)

47nd 8mad?

x(b + d%ad “x(b+d)

Puttingequation(5)in(2):C=
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