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For each part of the below question,
choose one correct answer from the
drop-down multiple choice menu box.

Two narrow parallel long slits, each b
wide, separated by d = 0. 7573 mm are
illuminated perpendicularly by plane
waves of light A =491 nm. The resulting
fringe pattern on a distant screen consists
of a total of 3 narrow maxima that
gradually decrease in brightness on
either side of the central peak.

a) [5 points] How many subsidiary peaks
n, must there be on each side of the
central peak?

n= s

b) In order to determine the approximate
slit width b:

[10 points] The expression to be used for
the single slit diffraction is:

¢ where m= s

[10 points] The expression to be used for
the two-slit interference is:

$ where m= $

[10 points] b= s m




image2.jpg
For parts a), b) and c) of the below
question, fill in the empty boxes with
your answer (YOUR ANSWER MUST BE
ONLY A NUMBER; DO NOT WRITE
UNITS; DO NOT WRITE LETTERS).

An expanded laser beam A = 460 nm is
incident on a screen containing two very
narrow horizontal slits separated by 0.65
mm . A fringe pattern appears on a white
screen held 1.8 m away.

a) [10 points] How far (in mm) above and
below the central axis are the third zeros
of irradiance?

b) [10 points] How far (in rad) above and
below the central axis are the third zeros
of irradiance?

¢) [10 points] How far (in mm) from the
axis is the fourth bright band?
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" Flag question

For parts a), b) and c) of the below
question, fill in the empty boxes with
your answer (YOUR ANSWER MUST BE
ONLY A NUMBER; DO NOT WRITE
UNITS; DO NOT WRITE LETTERS).

A thin film of oil (n,=1.45) floats on the
surface of a material of refractive index
n=1.66. The arrangement is illuminated
by 620 nm light that falls at an angle of
23° on the surface of the film. A large
region of the film appears bright.

a) [10 points] What is, in degree, the angle
of refraction 6; at the air-film interface?

b) [10 points] What is, in nm, the
wavelength of light in the oil film?

¢) [5 points] At minimum, how thick (in
nm) might the film be?
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choosing one correct
answer from the below
white boxes for each empty
space.

The Fraunhofer diffraction is an
approximation which can be applied
when the diffracted wave is observed in
the

Fresnel diffraction occurs when either
the distance from the source to the
obstruction, or the distance from the
obstruction to the screen is

to the size of the

obstruction.

In Fresnel diffraction the light must be
considered a

wavefront.

In Fresnel diffraction the distances
traveled by each wavefront,

be considered

approximately equal.

[ farfield comparable |
| spherical cannot |
| can planar ]
| not comparable || near field |





