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Unconventional liquid-like physics in frustrated metamaterials

General Scope. The liquid state occupies an intermediate phase between the ordered solid
(crystalline) state at low temperatures and the disordered gaseous state. In liquids, thermal
fluctuations disrupt positional order over distance at the atomic or molecular level. An analo-
gous disorder arises in certain systems with geometric frustration—where spins cannot simul-
taneously minimize all pairwise interactions with neighboring spins. Such frustrated systems
often exhibit counterintuitive properties. For example, depending on the lattice geometry and
interaction range, spins can effectively split into two components: one that orders and another
that behaves like a liquid [1]. Alternatively, the ground state may divide into topological sec-
tors, where energy-degenerate spin configurations can only transition between one another
through highly unusual spin dynamics [2]. Our approach introduces a novel statistical physics
perspective, enabling direct visualization of these phenomena. This is achieved through the
fabrication of two-dimensional magnetic metamaterials [3-4].
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Starting date: First half of 2027.
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