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Abstract:  
Non-reciprocal interactions are ubiquitous in nature. Networks of neurons , predator-prey dynamics , bacterial colonies, and social systems are just a few examples of a general observation: interactions in complex systems are rarely reciprocal. Much of the rich behavior observed in these systems arises from the non-reciprocal nature of these interactions. In this work I investigate the critical behavior of a minimal non-reciprocal model:  the Kinetic Ising model with non-reciprocal nearest neighbors interactions.  A standard finite-size scaling study shows that the model belongs to the same universality class of the equilibrium Ising model, independently of strength of the asymmetry. Albeit belonging to an equilibrium universality class, the model is out of equilibrium as quantified by the entropy production rate. The entropy production rate peaks at the transition. The coarsening dynamics of the system, which is the process of relaxation to equilibrium through the growth of domains of aligned spins, is characterized by a super diffusive behavior. A coarse-grained equation of motion and a renormalization group calculation are in fully agreement with the numerical results. A generalized Harada-Sasa relation correctly predicts the behavior of the entropy production rate of the system.  


