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Extended Data Fig. 6 | Correlation functions. a, b, Correlation functions  
from numerical evaluation of time evolution with same parameters as Fig. 4 in  
the main text. First column: L = 7, second column: L = 13, third column: L = 23.  
c, d Matrix-product-state simulations of finite-temperature state. g/J = 0.5, 
temperature T/J = 0.25, bond dimension 16, time step 0.01/J. System size 8, 16, 32, 

64 increasing from left to right. In c, d we use the interactions Jij in the main text, 
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 defined in Eq. (S3) respectively. We find that the correlations decay 
faster as system size is increased when the interactions are not normalized, 
indicating the absence of long-range order.
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Extended Data Fig. 7 | Thermalization of all x-product initial states. Obtained from noiseless numerics evolved to the experimental latest time (crosses) and infinite 
time (orange dots). Blue dots are the latest time points of the time averaged experimental data. a, L=13, g/J = 0.1, b, L=13, g/J = 0.21, c, L=7, g/J = 0.12, d, L=7, g/J = 0.24.

http://www.nature.com/naturephysics


Nature Physics

Article https://doi.org/10.1038/s41567-024-02751-2

Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Verification of equilibration. Same plot as Fig. 2 of main 
text for all transverse fields shown in Fig. 3 of the main text. The transverse field 
is fixed for each row and increases from top to bottom: g/J = 0.04 (a), 0.10 (b), 
0.21 (c), 0.31 (d), 0.41 (e), 0.62 (f). g/J = 0.31J corresponds to Fig. 2 of the main 
text, which we repeat here for completeness. System size L = 13. First column: 
time-evolved squared magnetization in the experiment (dots) and numerical 
simulations (dashed lines). Second column: time-average (up to time T) of the 
time-evolved squared magnetization using the data from the first row (dots) 

and the corresponding numerical data (dashed lines), evaluated according to 
Eq. 2 of the main text. Third column: comparison of the latest-time experimental 
data points from the second column (dots), numerical data evolved until the 
experimental time (crosses) and to infinite time, that is the diagonal ensemble 
(stars, evaluated according to the RHS in Eq.(S4)). The expectation from the 
canonical ensemble is shown as a solid line. The numerics use the experimentally 
realized interactions. L = 13, g = 0.31J. Error bars for the experimental data are 
quantum projection noise and are smaller than the point size.
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Extended Data Fig. 9 | Test of thermalization for large systems. Matrix-product-state simulations for the totally polarized initial state using bond dimension χ and 
imaginary time evolution step Δt. γ = 10.8. g/J = 0.125, 0.25, 0.5, 0.625, 0.75 for a, b, c, d, e, respectively.
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Extended Data Table 1 | Table of initial states

a, Initial states for L = 7. b, Initial states for L = 13. c, Initial states for L = 23. States are eigenstates of σ̂x
i .
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