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Fig. S1. (a) Schematic of in-situ high-energy synchrotron X-ray total scattering setup,
where the field direction (1_3) ) is perpendicular to the sample capillary. The incident X-ray
penetrated liquid metal sample capillary, leaving diffuse Debye-Scherrer rings on the area
detector. (b) Scattering functions, I(Q) of empty capillary under 0 T (blue curve) and

0.2 T SMF (red curve), and intensity has been normalized by the total photon energy.
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Fig. S2. Structure factors, S(Q) and reduced pair distribution functions, G(r) of
liquid metal samples with 0 T (blue curves), 0.2 T SMF (red curves) and SMF removed

(yellow curves) (a-b) EGagolnio; (c-d) EGassInis; (e-f) EGagsings.
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Fig. S3. To validate the Machine Learning Force Field, scattering diagrams are created
to compare the predicted energies (a-b) and forces of Ga (c-d) and In (e-f) with the
results of DFT computations. Diagrams include both the validation set (b, d, f) and
training set (a, ¢, e) of structures, with the Relative Mean Square Error (RMSE) marked

for each set.
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Fig. S4. q, — q¢ heatmaps for (a) 0 T and (b) 0.2 T SMF, where the red area

represents concentration area of SRO structures. Clearly, the distribution is more
concentrated under O T, while it becomes more dispersed when applying the 0.2 T field.
Additionally, symbols in heatmaps indicate the (q,4,qq¢) points of ideal ordered
structures, where bcc coordination number (CN) =14 (0.036, 0.511), hep (0.097, 0.484),
fce (0.190, 0.575), icosahedral (0, 0.663), a-gallium (0.246, 0.474), B-gallium (0.308,

0.400).



1 Table S1. Structural information derived from total scattering experiments for samples

2 under without SMF (0 T), with 0.2 T SMF and SMF removed conditions.

Samples
EGagolnio EGag7Inis EGassIngs
Parameters
0T 2.42 2.33 2.30
S 0.2 T SMF 228 2.20 2.19
A
SMF Removed 2.42 2.29 2.30
~ 0T 0.560 0.550 0.543
S
2 0.2 T SMF 0.565 0.557 0.547
S
“Q SMF removed 0.563 0.554 0.542
0T 2.82 2.85 2.89
Ny 0.2 T SMF 2.81 2.84 2.87
SMF removed 2.82 2.84 2.88
0T 3.07 2.66 2.46
g? 0.2 T SMF 2.90 2.53 2.31
SMF removed 3.06 2.58 2.44
0T 11.08 11.12 11.23
% 0.2 T SMF 10.90 10.97 11.02
SMF removed 11.05 11.07 11.20
0T 0.0511 0.0481 0.0511
Y 0.2 T SMF 0.0510 0.0494 0.0510
SMF removed 0.0513 0.0488 0.0513




Notes: S(Q,)/S(Q,) is the ratio of the first two S(Q) peak heights; r; is the
position of the first peak in G(r); G(ry) is the height of the first G(r) peak; CN is the
nearest-neighbor coordination numbers (see Methods). The average number density of
liquid metal samples, p, is the average atomic number density, derived from the slope

of G(r) atlow-r area (see Methods).



