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I. ROBUST REGARDING THE PHOTOEXCITED CARRIER DENSITY
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Fig. S1. Comparison of the light induced absolute magnetic moment per excited carrier, obtained using two
approaches in fixing the carrier density n,,. Each point represents one material. To avoid the possible convergence
problem for too small carrier density, only densities larger than 0.15 e~ /u.c. are considered. The vertical axis represents the
case fixing electron per unit cell 0.2 n,p/u.c., while the horizontal axis fixing electron per volume 1.2 x 10™* e~ /bohr®. The
dashed line indicates the exact agreement. Most systems lie close to the line with the averaged difference of 0.017 pg, showing
that the induced magnetic moment is robust with the choice of carrier density.



II. ROLE OF STRUCTURE OPTIMIZATION
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Fig. S2. Comparison of the light induced absolute magnetic moment per excited carrier, obtained with/without
additional structure optimization (horizontal/vertical axis). Each point represents one material. The carrier density is
fixed to 1.2 e—/bohr® and only electron larger than 0.15 e~ /u.c. is considered. The dashed line indicates the exact agreement.
Points above the line indicate that the unrelaxed structure gives a larger magnetic response than the relaxed structure, suggesting
that structural relaxation generally reduces induced magnetization for a subset of systems with an averaged difference of 0.21
K-



III. PROMISING CANDIDATES FOR EXPERIMENTAL VERIFICATION
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Fig. S3. Electronic and optical properties of VOPO, in the P4/n phase (mc3d-15020). The electronic band
structure and density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell. The photoexcited
state develops an antiferromagnetic spin configuration with an induced absolute magnetic moment of mans = 2.58 pp and zero
total magnetic moment, miot = 0. Spin-up and spin-down channels are shown in blue and red, respectively. The imaginary
part of the dielectric function is calculated using norm-conserving pseudopotentials from the PseudoDojo library [1]. The Fermi

level is set to zero energy.
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Fig. S4. Electronic and optical properties of MgV:0¢ in the C2/m phase (mc3d-4145). The band structure and
density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell, yielding a ferrimagnetic spin
configuration with maps = 2.14 up and mor = 0.31 up. Other computational settings and plotting conventions are the same

as previous figure.
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Fig. S5. Electronic and optical properties of CaV20¢ in the C2/m phase (mc3d-24069). The band structure and
density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell, yielding a antiferromagnetic spin
configuration with mans = 2.51 pup and miot = 0 pp. Other computational settings and plotting conventions are the same as

previous figure.
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Fig. S6. Electronic and optical properties of NalNbOj3 in the R3c phase (mc3d-11741). The band structure and
density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell, yielding a ferrimagnetic spin
configuration with maps = 1.30 up and mior = 0.96 up. The semilocal Kohn-Sham gap is underestimated in this calculation
while an mBJ calculation gives a gap of approximately 3.3 eV [2]. Other computational settings and plotting conventions are
the same as previous figure.
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Fig. S7. Electronic and optical properties of Cs;TiClg in the Fm3m phase (mc3d-49897). The band structure
and density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell, yielding a ferrimagnetic spin
configuration with maps = 1.86 up and mor = 0.33 up. Other computational settings and plotting conventions are the same
as previous figure.
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Fig. S8. Electronic and optical properties of CuAlO; in the R3m phase (mc3d-76348). The band structure and
density of states are calculated for a photoexcited carrier density of npn = 0.2 per unit cell, yielding a ferromagnetic spin
configuration with mabs = Mot = 1.41 pp. The semilocal Kohn-Sham gap is underestimated in this calculation while the
reported indirect gap 2.99 eV and direct gap 3.53 €V [3]. Other computational settings and plotting conventions are the same
as previous figure.
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Fig. S9. Electronic and optical properties of Tl;VSes in the I43m phase (mc3d-60466). The band structure and
density of states are calculated for a photoexcited carrier density of mpn = 0.2 per unit cell, yielding a ferrimagnetic spin
configuration with maps = 1.60 pp and mior = 1.35 pp. Other computational settings and plotting conventions are the same

as previous figure.
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