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Worksheet March 31
Interferometer

~ Describe how an interferometer works. Draw a diagram to supplement your explanation.
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What is an interferometer used for?
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Diffraction

What is diffraction? What physical aspect of a system determines whether diffraction occurs?
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Describe the pattern produced on a screen by the diffraction of light passing through a single slit.
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How does this pattern differ from the pattern produced by light passmg through a single slit which
does not exhibit diffraction?
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How does this pattern differ from the pattern produced by the interference of llght passing through
two slits?
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Give a mathematical expression for the angles from the midline that produce dark fringes for
single-slit diffraction. :
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Resolving power
What is resolving power?
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What is the Rayleigh criterion for resolution?

ohr
Yl O&JQ(LS are resalved  when He Eiesh dark fring £ one ob, et full ot c .
IR (TN ‘/r. ﬂ& §€(01\(’ 06J64+_
What angle will produce the first dark fringe for light passing through a circular opening?
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For small anglus,
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Diffraction grating
What is a diffraction grating?
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Describe the pattern produced on a screen by light passing through a diffraction grating.
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How does this pattern differ from the pattern produced by the interference of light passing through
two slits?
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Give a mathematical expression for the angles from the midline that produce maxima from a
diffraction grating.
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1. A green laser (wavelength 520 nm) shines through a single slit with width 4.0 um onto a

screen. The width of the central maximum on the screen is 12 cm. a) What is the distance

between the slit and the screen? b) If the single slit was replaced with a diffraction grating,

what should the separation between the slits of the diffraction grating to produce a maximum at

a distance of 9.0 cm away from the midline on the screen?
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2. A person is looking at a sign located about 200 m away. If the letters on the sign are 2.0 cm
apart, what is minimum diameter of the person’s pupil that will allow the letters to be resolved?
Assume that the wavelength of the light is 500 nm.

8 Alni
min L D

7

-4
S T SR BT e, B T T
e ar({'a,\ (0.07_0'\ /’2-00 ”\)

D %=



