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Description

Following the very successful SoS meeting of 2016 and 2018 at the Miramar palace, we plan on hosting
a third SoS workshop. The topic is timely and in expansion. In the present proposal we increase the
original scope of the workshop to include the very exciting developments in quantum information thanks
to the new ability of the scanning tunneling microscope (STM) to measure and control quantum spins.
Then, the workshop will be devoted to the study of single magnetic moments on solid surfaces, their
detection, manipulation, and encoding of quantum information. The single magnetic moments can be in
atomic or molecular form, both systems having interesting properties to explore. Of great interest, the
detection of spin resonance signal is becoming a landmark, and it is important to keep updated in this
quickly developing field. The problems of correlations and the building in of information by manipulation
and assembling quantum objects in a bottom up approach will also be a key component of the workshop.
Finally, the introduction of superconducting substrate is giving a new twist to the field thanks to the
complex behavior of Cooper pairs in the context of magnetic local moments. This has led to the
suggestion of creating Majorana fermions with tremendous implications on the field of quantum
information. The Majorana fermions signal a topological phase of the superconducting substrate. Not
only are they a new phase of matter but they have exotic transformation properties that permit to
encode quantum computation. Due to their topological character, the new quantum operations are free
of decoherence, becoming a new standard in quantum technologies.
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Objectifs

The Scanning Tunneling Microscope is giving unprecedented insight into magnetic phenomena on the
atomic scale. The objective of this meeting is to share the state-of-the-art among the actors in this field,
as well as among interested students/researchers in related areas.
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