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Supplementary Figure 1. Computed ground state magnetization. a, Self-consistently calcu-
lated magnetic order parameter as a function of Hubbard U for different hopping values ¢, varied
in steps of 0.02 eV from —0.56 eV to —0.70 eV at a finite temperature, T' = 0.016 eV. Starting

from t, = —0.62 eV, with increasing hopping an increasing region of hysteresis is found, indicating

a first-order phase transition.
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Supplementary Figure 2. Nonequilibrium magnetization and energy. a, Closed system
(I'p = 0) time evolution of the magnetic order parameter for different quench values Uy, varied
in steps of 0.02 eV within the interval [1.12,1.26] eV. b, Nonequilibrium energy per particle per
unit cell for the corresponding interaction interval. The system energy only changes at t = 0,
at which the (closed) system is quenched. The amount of energy pumped into the system scales
linearly with AU. It remains constant before and after the quench. The final energy values are
used to calculate the effective nonequilibrium temperatures Teg, displayed in Figure 2(c) in the
main text. ¢, Magnetization dynamics of the open system (I'g = 0.008 eV) for same parameter set.
d, Time-dependent total energy of the open system. After the quench at ¢ = 0, the total energy
relaxes towards its thermal steady-state value on a time scale I'y 1~ 80 fs. The dashed vertical

line denotes the probe time, t, = 123.4 fs, used for Figure 3(b-d) of the main text.
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Supplementary Figure 3. Temperature dependence of total energy and magnetization.
a, Temperature-dependent equilibrium mean energy per particle per unit cell for different values
U, varied in steps of 0.02 eV within the interval [1.12,1.28] eV. From these curves, the effective
temperatures Tog, assigned to the nonequilibrium states in Figure 2(b, d), can be read off by
attributing each energy value at the probe time, ¢, = 123.4 fs, to its corresponding temperature.
b, A = U - m in dependence of the equilibrium temperature. The WSM-PMM phase boundary
can be read off at that point where A(T) reaches zero. At =~ 0.24 eV denotes the critical value
at which the AFI-WSM transition takes place. The dip appearing for intermediate interactions

is associated with the semi-metallic band structure and change in density of states in the WSM
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phase as opposed to the insulating AFI phase.




Supplementary Figure 4. Ab initio magnetization configuration. All-in all-out magnetic
configuration (blue arrows) obtained for YsIroO7, computed from the density matrix of the localized

5d orbitals of iridium atoms (green spheres).
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