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Abstract:
The optical near-field effects such as Talbot, Lau and Talbot-Lau effects are versatile for
study some fundamental aspects as well as some practical applications. The effects are
described by Fresnel diffraction. There is abundance of scientific reports both of
theoretical and experimental points of view and fundamentals and applications based on
these effects but none of them shows an optical quantum carpet entirely. Interestingly,
the quantum carpets or carpets of light can be depicted from the fractional
Talbot/Talbot-Lau effect. To be able to understand the quantum carpets, the carpets
have to be drawn from experimental results of the fractional Talbot/Talbot-Lau effect.
In this research project, we aim to demonstrate a simple and low-cost Talbot and
Talbot-Lau setups for educational and application purposes. We will present the
construction of the carpets of light from our setups. Analogize the Talbot effect of
matter-wave to this simple optical scheme; it may be used as a simple test system for
the forthcoming molecule interferometric experiments. For the application purposes, a
vibration sensor using these near-field effects will be demonstrated and developed. An
effort of making a high-precision vibration sensor for both of amplitude- in micro and
probably in nano scale- and frequency simultaneously will be entirely performed. In
order to obtain the sensitivity in the nanometer scale, we need to operate the sensor in
the fractional Talbot regime which produces the interference fringes smaller than the
grating period. The vibration sensor can be applied to scientific researches in metrology
or laboratories and also any industries whosever need to monitor a vibration.
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