Question 1

Below is an image of the fringe patterns produced by two identical slits and light of wavelength,
A = 600 nm. Notice that there is both a single slit interference pattern and a double slit interfer-
ence pattern. The pattern is produced on a screen 1.0 meters from the slits. Use the provided

scale.
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(a) Determine the separation between the slits. Explain your reasoning.
(b) Determine the width of one individual slit. Explain your reasoning,.
(c) Use related quantities sensemaking to compare the spatial interference patterns observed
and their respective mathematical models. Do this by answering the following prompts
e Comparing your answers to parts (a) and (b), was the slit separation of the double slit
larger, or was the width of the single slit larger?
e Would you predict that this relationship is always the case? Explain your prediction
using the mathematical models. (hint: a diagram may also be helpful here!)
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Question 2

Muscovite (n = 1.56), or better known as mica, is a phyllosilicate mineral of aluminum and potassi-
um. New industrial uses include being an insulator, usually for small electrical components. Fabri-
cation of devices with mica often require high precision in the determination of the mica thickness.
If a mica sheet is suspended in air and reflected light shows gaps in the visible spectrum at 450,
525, and 630 nm, what is the thickness of the mica sheet?

Hint for a quality solution: please do not just show calculations for one thickness. Instead, show
the entirety of the process you used to find the thickness. How do you rule out the many thickness-
es that might work for an individual wavelength?
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table method : finding the common +hickness

m taso ts2s te30
1 144.2 168.3 201.9
2 288.5 S30,9 403.8
3 432.7 504.8 605.8
4 576.9 673.1 807.7
L5 721.2 841.3 1009.6
6 865.4 1009.6 1211.5
7 1009.6 1177.9 1413.5
8 1153.8 1346.2 1615.4
9 1298.1 1514.4 1817.3
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