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The quantum Zeno effect in a dissipative SU(N) atomic gas

The quantum Zeno effect is one of the most remarkable quantum effects associated to open
quantum system. In its standard formulation, it states that the continuous measurement of an
unstable quantum system prolongs its lifetime. Moreover, a careful analysis shows that this
enhanced lifetime can also be the consequence of a strong coupling to an environment,
which acts as an unread measurement apparatus.

In this internship, that can become a Ph.D. thesis, we will consider what happens when a
quantum simulator interacts with an environment, so strongly that the Zeno regime sets in.
We will specifically consider the case of ultra-cold gases, and more in particular the case of
atomic gases with an SU(N) nuclear spin (such as fermionic ytterbium or strontium). Here
dissipation can be represented by atomic losses from the gas, or simply by heating and
dephasing; in all cases, it can be controlled from outside and tuned to the Zeno regime at
will. [1, 2]

The interplay of the quantum Zeno effect with the unconventional spin symmetry of these
gases is a promising way for creating in a dissipative fashion entangled states or topological
states, here we want to further investigate this [3,4]. Experiments on this subject are being
developed allover the world [5] but also in the Parisian area, and interactions with
experimentalists is possible.
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