
OPTI 505 TEST #1 SPRING 2OO7

1.) A fringe field is formed by two interfering plane waves of the same \¡/avelength, but
different directions.

c.) (2 pts) Define fringe visibility.

a.) (2 pts) What is the geometrical shape of each frinee@l@ hyperbolic, sphere, conic,
etc.)? S-

b.) (2 pts) In what direction does the power flow, relative to the fringes?
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d.) (2 pts) What is the influence of polarization on the fringe visibility?
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e.) (2 pts) A plane observation screen is used to view the interference fringes. How does beqnt

the fringe visibility change versus orientation of the observation screen?
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2.)

a.) (5 pts) Design the thickness of a quarter-wave plate that is made from MgF2 at lv:
248 rwt, where no: I.40329 and n":1.41615.
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b.) (5 pts) With your design in part (a), what is the retardance at )v:365 nm, wherq no : \
1.38614 andn,:1.39834? ( Pls*. 
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3.) A Young's double pinhole interferometer is used with a g-line Hg source, where
l= 436 nmand Al. : 3.9nm with a Gaussian power spectrum. The pinhole separation d
: lmm, and the pinholes have equal transmission. State any assumptions that you make.

a.) (5 pts) What is the coherence length (in OPD9)?
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b.) (10 pts) Sketch a profile of the irradiance pattern for zs: 1 m separation between the
pinhole plane and the observation plane. Limit your sketch over a range ofyo : 0 to y6 :

50 mm.
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OPTI 505 SPRING 2OO7

4.) (15 pts) An interferometer is used in space outside the Earth's atmosphere. It is
desired to use a distant star as the light source. The star can be considered as an extended
incoherent source. A filter is used to limit the wavelengths to a narrow band around À :

1 pm. The diameter of the star is 10e m. What is the distance of the closest star that will
meet the requirement of obtaining a 1 m diameter coherent area illuminating the
interferometer? State any assumptions being made. (Hint: You may assume a one
dimensional source and describe it with arect frrnction.)
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5.) Newton's fringes are observed in reflection at near-normal incidence with a quasi-
monochromatic light of wavelength 500 nm. The radius of curvature of the lens forming
one part of the interfering system is 4 meters. .The surface forming the second part of the
interferometerisperfectf fíat. Ttø --Jg- is a.lr ,7*L /L=¿',

a.) (5 pts) If the lens is in contact with the flat surface, is the center fringe bright or dark?
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b.) (10 pts) What is the radius of the 20th bright fringf,

# = 1(^.t)
c.) (10 pts) Approximately how many dark rings can be observed in white light (À : 400
nm to )":700 nm uniform power spectrum)?
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6.) Give an example interferometer configuration illustrating each of the following fringe
lo calization conditions :
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b.) (5 pts) Fringes of equal thickness Fit=a4, ;l lu^tt.ø lleJ wftL a^
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d.) (5 pts) Fringes of equal inclination (Haidinger's fringes) , I t t t
A"ì clreÉ;^ * à( Pnrøl'lel a^d -
J; 2ploruJ ,ninno¡ç, ãf.id:l-
+04,q.'.eì 

- ßarccÁ,¡oo"¿.{ )c ì((qnlqcúiac't

e.) (5 pts) Localizedfringes 
I

ft7.:'-n wì-ru- erk *JnJ , ¿l *^9 i mo no 'û n o*n'(Í '

i | ('.wì to{ }o'^' ' I


