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220 Michelson interferometer Mivic

A Michelson interferometer is as illustrated. Initially )

the light used in the interferometer is produced by a
HeNe laser with wavelength 632nm. When the mir-

rors are adjusted so that Ly = Ls it is observed that
the intensity of the light at the detector is a maxi-
mum. a
a) Suppose that initially L; = L. What is sl !
the smallest distance that the moveable mirror Beam Splitter o H_)_r;_ o h
must be shifted so that the light at the detector "
appears dark? :
b) Suppose that initially L; = Ls;. What is

the smallest distance that the moveable mirror Detector

must be shifted so that the light at the detector

again appears bright?

The light at the detector is initially bright. By how far must the moveable mirror be
shifted so that the light at the detector cycles through 50 bright fringes?

Suppose that light from a different source is incident on the interferometer and when
the moveable mirror is moved by 0.011 mm the light at the detector cycles through 40
bright fringes. Determine the wavelength of the light.

The LIGO observatory uses a Michelson inteferometer to detect gravitational waves.
Such a wave would stretch the length of one “arm” by AL =~ 10722L where L is the
length of the “arm.” By repeatedly reflecting light back and forth down the arm the
apparatus attains an arm length of 1000 kin. Determine AL when a gravitational wave
passes LIGO. Does it seem plausible to measure such a change in position?

Analysis of the interference of the two waves predicts that the intensity of the light at
the detector is

2rAL
I = I cos? ( )
Let Al = Iy — I be the change in intensity as the gravitational wave passes. Determine
the fractional change in intensity at the detector AI/Iy. For small angles cos § ~ 1-62/2.
Assuming A = 10"%m determine AI/Iy. Does it seem plausible to measure such a
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