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We study the role of integrability breaking interactions in A spin current is induced by two reservoirs at each end and
the ballistic-to-diffusive crossover in integrable spin imposing a small bias in the magnetization [X, §u. The
chains. We find a universal scaling of the spin current in density matrix of the system, p, evolves according to:
the XX model. In the XXZ model, universality breaks
down and a "quasi-ballistic" regime emerges. dp
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We study the spin transport in an open spin-3 XXZ chain ‘a 4 * Lo’
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For small bias (linear regime) we probe the spin
transport at high temperatures.

In the absence of an exact solution for w>0, we
perturbatively 134l compute the second-order expansion
of the steady-state and spin current for small A and w
(blurred line).
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XX Model

Without nearest-neighbor interactions, deviations from the
ballistic nature of transport occur at w?j,2(L)~1. Relying on
PT, we find a perfect universal scaling with the variable
w22, for small w.
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For the non-interacting model, the onset of diffusion
coincides with deviations from ballisticity. For small w and
large L , we extract a diffusion constant 6=3.75/w?.



In the presence of nearest interactions, corrections to

the current become linear in w. For large systems, ® We calculated perturbative corrections to the current

deviations from the ballistic regime take place before in the presence of an integrability breaking parameter.
the onset of diffusion, L~1/w?.

® For A =0, we unveiled a universal scaling with a

A "quasi-ballistic" regime emerges up to L~1/w. non-trivial parameter w2j,2(L). Here, deviations from
ballisticity mark the onset of diffusion.
A =0.3
11 gfi“—g é‘;‘;‘:—,—g a) e For finite A, integrability breaking can assist the spin
UOuiy ¥ G o e .~ transport. A " quasi-ballistic" regime emerges until
3. e = il A 9 parametrically large lengths scales.
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