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Quantum many-body scarring (QMBS) is an intriguing mechanism of ergodicity breaking that
has recently spurred significant attention. Particularly prominent in Abelian lattice gauge theories
(LGTs), an open question is whether QMBS nontrivially arises in non-Abelian LGTs. Here, we
present evidence of robust QMBS in a non-Abelian SU(2) LGT with dynamical matter. Starting
in product states that require little experimental overhead, we show that prominent QMBS arises
for certain quenches, facilitated through meson and baryon-antibaryon excitations, highlighting its
non-Abelian nature. The uncovered scarred dynamics manifests as long-lived coherent oscillations

in experimentally accessible local observables as well as prominent revivals in the state fidelity.
Our findings bring QMBS to the realm of non-Abelian LGTs, highlighting the intimate connection
between scarring and gauge symmetry, and are amenable for observation in a recently proposed

trapped-ion qudit quantum computer.
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ERGODIC VS NON ERGODIC BEHAVIOR i
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RESULTS

LARGER SPIN-TRUNCATIONS OF SU2
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BACK-UP SLIDES

USEFUL PROPERTIES OF SU(2) RISHONS

(-Rishons have a unique gauge transformation algebra,

generated by T = 2 c.,.Clc

T is genuinely local

't is possible to check that {-Rishons transtorm covariantly under T.

[7, Ca] — —%Z 6.5 [7: C;] = — [7» Car = lz ngba
b

2

Left- and Right-generators of the gauge field at link (j,j + ) can be expressed like

L. =T
£l transforms like U do
with L and R generators! 20




