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Abstract:  
This talk will present two recent experiments where we explore quantum magnetism in 
a synthetic system consisting of Rydberg atoms arranged in arrays of various geometries.  
We explore the dynamics of hole in a spin background, implementing a bosonic version 
of the t-J model usually introduced to describe the properties of doped magnets. To do so, 
we use the resonant dipole interaction between Rydberg atoms in tweezer arrays and 
rely on three Rydberg states in each atom to encode the spin and the hole. Varying the 
ration t/J, we observe in a one dimensional chain the binding of holes and the influence 
of the dipolar tail of the interaction on the propagation of the holes [Qiao et al., Nature 
2025]. Working in a triangular ladder geometry and in a regime where t ≫ J, we observe 
the binding of a magnon and hole and explore kinetic frustration in this system. 
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