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Phys 100
Fall 2024

- Concepts of Physics: Group Exereise 7|

11 _November 2024

Names:

1 Photon energies and numbers, coin analogy

A particular light source can produce photons, each with energy 25 x 1072°J, Consider a
pulse of light produced by this source. Remember that the pulse consists of a number of
individual photons.

a) Consider the total energy in the pulse. List the five lowest possible total energies that
the pulse could have. :

b) Is it possible that the pulse has total energy 175 x 1020 J7 Explain your answer.
c¢) Is it possible that the pulse has total energy 185 x 10720 J? Explain your answer.

There is an analogy with money. In the following, suppose that the only cash one has is a
collection of coins and that the only coins in the collection are quarters.

d) List the five lowest possible amounts of cash that one could have in the collection.
e) Is it possible that the amount of cash one has is $1.757 Explain your answer.
f) Is it possible that the amount of cash one has is $1.857? Explain your answer.

g) Suppose that the amount of cash is $18.50. Determine the number of coins in this
collection. How did you do this?

h) Now suppose that the collection of coins only consisted of dimes. List the five lowest
posgible amounts of cash in the collection. If the $otal amount of cash were $18.50, how !
many coins would the collection contain? Which collection contains more coins? How
did you determine this?
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Now consider photons produced by different lagser pointers, one red and the other green. The
specifications of these are that the wavelength for the red is 6.35 x 10~Fm and the wavelength
of the green is 5.20 x 10~Fm. The power produced by each is 0.0056 W, We will use these to
determine the number of photons that each laser produces in one second.

i) Determine the frequency of the light produced by each laser pointer.
j} Determine the energy of a single photon produced by each laser pointer.

k) The power specification means that in each second the laser produces a total energy of
0.005J. Determine the number of photons that each laser produces in one second.

1) If you were to shine these lasers on a double slit, do you expect that you would notice
individual photons in the pattern? Explain your answer.
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