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Regularity of interference colors
by using adhesive tape and polarizer
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ABSTRACT

This study aims to investigate the regularity of color changes in interference colors that can be produced using
only two colorless materials: a polarizer and adhesive tape, leveraging the anisotropic properties of adhesive tape. A
stack of multiple layers of adhesive tape, aligned in the same direction, was placed between two crossed polarizer,
and light was shone onto it. Photographs and spectral measurements of the transmitted light were taken.

Three major experiments were conducted. The first experiment examined the effect of varying the number of
adhesive tape layers. The results showed that when the number of layers was odd, green light was consistently
observed, whereas when the number was even, purple light appeared. Additionally, a graph was created comparing
the transmission spectrum of the light with the spectrum of an LED source. The graph exhibited periodic variations
in intensity, with the intervals between peaks decreasing as the number of layers increased. Notably, after
completing the analysis, a prior study on this topic was discovered, but no further prior research was found beyond
that.

The second experiment involved changing the angle between the long edge of the inserted adhesive tape and the
transmission axis of the polarizer. The results were analyzed using digital photographs, comparing hue, brightness,
and saturation. While the hue of the transmitted light remained unchanged, its saturation varied, reaching its highest
level when the angle was 45°

The third experiment examined how the perceived color changed depending on the observer’s viewing position
relative to the polarizing plates. The results showed that light appearing purple when viewed from the front could
shift to blue or orange depending on the observer’s position.

Interestingly, the first experiment revealed green and purple as observed colors, while the second experiment
identified blue and orange. Given that these color pairs are complementary, we hypothesized that this

complementarity might be related to the underlying pattern of regularity observed in the interference colors.
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