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A Study of the Mathematical Analysis of Some Moiré Patterns

ABSTRACT

Moir¢ is the French word “watered” and refers to an ancient technique employed in clothmaking.
The moiré occurs whenever two or more transparent sheets with periodic strips on them are
superposed. The characteristic of moiré¢ patterns is the fact that a slight shift of sheets will create
dramatic alternations in the observed patterns.

In the present report, We derive the equations of three different moiré patterns. First of all, take a
sheet with equal spaced straight lines and placed it on top of another identical sheet. They are made
to intersect and form an angle of 6. As the angle changes slightly, it produces huge changes in the

spacing of moiré fringes. We can derive a formula related to the interfringe distance. The ratio of
bright fringes and dark fringes is tang tan @ .

Secondly, two transparent sheets with radial lines on them are overlapped, forming a pattern
similar to the lines of force between point charges. We can find that the pattern is a series of circle

by means of algebraic and geometric proofs. And proven by trigonometric functions, we can
conclude that they satisfy the equation: x* +{y—r tan[% —(0-9)]} ={r sec[g —(0-9)]}

Thirdly, a set of lines of equal spacing is overlapped with a second set of lines whose spacing are
derived from a Gaussian curve. A series of Gaussian curves is reproduced in a moiré pattern.
Reducing the angle of intersection between the two figures steepen the curvature. We discussed the

relation between the curvature and the slope of inclined lines.
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