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Abstract: CRYST³ is a project that seeks to build on state-of-the-art research at the frontier
of quantum many-body physics of atoms and photons, fiber photonics and ultracold atoms.
The objective is to cool (at temperatures of the order of the microkelvin) and load Rubidium
87 atoms into a hollow core photonic crystal fiber (HCPCF) hermetically sealed, using a
protocol relying on dark-states and gray molasses in the presence of a large differential light
shift [1]. Once the atoms will be in the fiber we expect to observe and characterize the
emergence of spontaneous crystallization of the atoms and the photons, caused by
scattering of light by long-range interactions between the atoms mediated by the light field
and at the same time by the scattering of light in a collective way that results in a
superradiant emission, breaking the translation symmetry, as theoretically foreseen in [2].
The absence of boundaries in the direction of the fiber enables us to use the continuum of
electromagnetic modes of the light in free space, unlike a cavity that sets a specific mode.
This promises the rise of new technologies and numerous research lines.
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Figure 1 : Experimental setup


