
Quantum Mechanics is a theory for the microscopic world which was developed during the last

century. Most aspects of such theory are exploited in most of the electronical devices we use in

our everyday life: computers, television sets, lasers, etc operate thanks to the laws of Quantum

Mechanics. however, there exist other aspects of that theory, more misterious and even exotic,

that could give rise to completely new applications in the fields of communication and computa-

tion. Those are related to the existence of superposition states; that is, situations where an object

seem to be in two places at the same time, or to have two opposite physical properties. Phenom-

ena related to superposition states have been recently tested giving rise to a series of results which

defy our basic understanding. In this talk I will explain what we know about those phenomena,

some of their philosophical implications, and the consequences they may have in the future of

computation and communication.
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Understanding the nature of light and its interactions with matter has always been a challenge for

Physics. new concepts have emerged from these investigations, such as the wave particle duality.

new mechanisms for the generation of light have been discovered, leading to the realization of

new light sources, called "lasers", with remarkable properties. It has been also realized that light is

not only a source of information on atoms but also a tool for manipulating atoms, for controlling

their polarization, their position and their velocity, This has opened the way to a wealth of applica-

tions like optical pumping, magnetic resonance imaging, ultra-precise atomic clocks, atomic inter-

ferometers, Bose Einstein condensates. This lecture will describe in a simple way how these

developments having occurred during the last few decades. It will be also shown how advances

of fundamental research can open the way to new unexpected applications which transform our

daily life.
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