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Motivation & Background

Quantum many-body scars (QMBS)- Special eigenstates that evade Eigenstate Thermalization Hypothesis (ETH).

Stabilizer states- States with zero magic (Stabilizer Renyi Entropy = 0) - efficiently classically simulable, easily prepared on Quantum Computers

QMBS in Lattice Gauge Theories - QMBS occur in typical constrained models, like the U(1) LGT with kinetic constraints and Gauss law constraints.

Our study - We analyze the 2D Rokhsar—Kivelson model in the gauge-invariant subspace and identify scarred stabilizer eigenstates with high entanglement but zero magic, and
give Clifford circuits to prepare them on quantum hardware.

Rokhsar-Kivelson Model Hamiltonian

Simplest LGT with ring-exchange plaquette terms Gauss law — electric flux at each vertex is conserved
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Quantum Many Body Scars in U(1) LGT Identifying Stabilizer States

Stabilizer states- simultaneous +1 eigenstates of an Abelian subgroup of the Paulis

Sublattice scars -Subclass of QMBS with total spin singlet character under bipartition of Stabilizer Rényi entropy of order n [2] — measures magic of a state

the lattice into sublattices A and B [1] _
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Pauli strings it becomes infeasible to do this exactly

According to ETH, all eigenstates at given energy, have local observables close to the
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Conclusion and further developments

Certain high-energy eigenstates of the 2D Rokhsar—Kivelson model are exact stabilizer scar states with vanishing stabilizer Rényi entropy but finite entanglement entropy,
representing a nonthermal, classically simulable sector within the gauge-invariant Hilbert space.

This construction provides an experimentally accessible routine to initialize the nonthermal stabilizer eigenstates, offering insight into their potential for controllable state
preparation in constrained quantum systems. Stabilizer structure as probe for QMBS.
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