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Magnonic superradiant phase transition and
quantum squeezing in thermal equilibrium
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The superradiant phase transition (SRPT) is a second-order phase transition where a static electric or magnetic
field is ordered spontaneously due to an ultrastrong interaction with matters in thermal equilibrium. Although the
SRPT has not been observed since its first prediction in 1973, its magnonic (spin-wave) version was confirmed
in a magnetic material ErFeO3 recent years [1-3]. In this seminar, we will present experimental results [1,3] and
theoretical background [2] of this magnonic SRPT. In addition, thermal-equilibrium quantum squeezing obtained
at the SRPT critical point [4] will also be presented. The quantum technologies like quantum computing have
been developed basically based on non-equilibrium phenomena. Because quantum states in those phenomena are
usually excited states in systems of interest, such states are easily destroyed due to a variety of decoherence
phenomena. In contrast, the SRPT provides quantum squeezing in the most stable state of systems in thermal
equilibrium, thus its squeezing is robust against decoherence, which might give us a foundation of decoherence-
robust quantum technologies.
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