
OPTI 505 TEST #1 SPRING 2OO8

1.) (15 pts) Two point sources A and B emit perfect spherical waves. The sources are in phase.

a.) ( I 0 pts) Sketch the resulting fringq pattern over the plane of the paper if the distance
d is three wavelengths La\.I 4¡\.cç< o{\r¿e n'¡'¡tbe^t .

b.) (5 pts) How would your diagram changë if source A is out of phase with source B by
180"?
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OPTI 505 TEST #1 SPRING 2OO8

2.) (15 pts) Two perfect optical flats are used to produce a Fizeau film, which has a simple
linear wedge in the y direction. Straight-line, equally spaced fringes are observed with air in the
wedge when viewed with a quasimonochromatic source. An unknown liquid is inserted into the
right half of the Fizeau plate, as shown below.
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b.) (5 pts) Does the fringe shape have any dependence on the absorption of the liquid? ^/O

LIQUID lìßr^,I .
tl

a.) (10 pts) What is the real part of the liquid's refractive index if the fringe spacing observed in
the air is 1.6 times the fringe spacing observed in the liquid? Justify your answer.
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OPTI 505 TEST #1 SPRING 2OO8

4.) (20 pts) A quasi- monochromatic spatially incoherent source is used for a YDPI experiment.
Let the radiant exitance of the source be given by the function

M o(x,, v,) = rofr + cos(zn¿ / r)w^ s &1 "'"+{' v)
where loand T are constants. Let the width of the source in the y, direction be L, where L >> T .

Other parameters are z, = lm, T = lmm and I = 0.5¡rm. How does the fringe visibility depend

upon z0 and d? State any assumptions you make.
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OPTI 505 TEST #1 SPRING 2OO8

5.) (20pts) The Fabry Perot cavity below uses an extended quasi-monochromatic source. The
cavity is composed of two highly reflective surfaces coated on a vacuum chamber such that the
mirror separation is exactly 1.011 mm, regardless of the vacuum level.

At first, air is allowed in the chamber, and several fringes are observed in a concentric ring
pattern. The central on-axis fringe is bright. As air is pumped out of the cavity, the graduate

student watching the experiment notices that the first bright fringe beyond the center collapses
and becomes the on-axis central fringe when vacuum is complete.
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index of refraction than the air? (Justify youra.) (10 pts) Is the vacuum a higher or lower tl
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b.) (10 pts.) What is the difference in the index of refraction between the air and the vacuum?

A
zà

h . l e q 6 v ( f  
ø

4
2 . t . o l ( r t p * t

vacuum

mrrrors

1 . 0 1 1  m m

f\a,v oÞù 1r* er^^ttt t
ru + t\t1-w'r^@:il"t^
tt cil <-fzl-

I

^ -
I

I

I +

f \- l  z 4-]

+(rr.^¡ 
- r)

l, o ttoeîo



OPTI 505 TEST #I

F,o\\À- -.(1.*ttt.n.(¡ 
.Tkì^' '^'"-{'7 * t-ìVt

0F\ = Z'".Å- cos 0 '

B--(r* Ko*.r* {s\^1. \tt*\ì=J}" '^

¿¡.Y twì rro n 5 i{ 
o 

|\t\clrslso^ lxo-g

ì;+FtÁ v'.b¡¡-¿¡e '*rf /\o *e¡to'r*{ïw"-

ß-*\r. ctl'\\ tr* t"tJ -fo 5eè

lLrì\\.^.¿orts {"[^¡e5

SPRING 2OO8
r\ -{-

(ô tt'o tr¡o dÉ+tuv-'
6.) (þpts) Describe th{similarities an{differences between the Michelson interferometer and
the Fizeau interferometer.
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