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In my Ph.D. thesis I report on the five research projects I made during my three-

year doctoral scholarship. The connections among the five projects are biooptics and

atmospheric optics.

In the first chapter I present the first 180
◦ field-of-view imaging polarimetric study of

a rainbow. I measured the intensity, degree and direction of linear polarization patterns of

the primary and secondary arches of a rainbow in the red, green and blue spectral ranges.

My results experimentally support some results of theoretical calculations and computer

simulations.

The second chapter deals with the ultraviolet paradox of the detection of skylight

polarization by insects, and a new resolution of it. I uncover the errors and insufficiencies

of the former resolutions. I propose a new explanation for the following problem: why and

under what conditions it is worth perceiving skylight polarization in the ultraviolet or

blue part of the spectrum?

In the third chapter I investigate the refraction-distorted geometry of the aerial world

viewed binocularly from under the water. I uncover the errors and insufficiencies of the

classical Hungarian and foreign optical textbooks. Using geometric optical calculations I

determine the structure of the aerial world observed binocularly from under the water

versus the relative position of the two eyes.

In the fourth chapter I test the validity of one of the counterarguments of the hy-

pothesis of polarimetric Viking navigation. Using laboratory psychophysical experiments

I measured the accuracy of the visual estimation of the position of the invisible Sun in

circular fisheye pictures showing cloudy or twilight skies. According to my results the po-

sition of the Sun can be estimated with the naked eye only extremely inaccurately under

such conditions.

The fifth chapter treats the polarization patterns of skylight viewed from under the

water through the Snell’s window of the water surface. My theoretical predictions are in

accordance with the experimental results obtained by others.


