Optimization of coarse-grained interaction potential:

inside inherent limitations of coarse-graining methods
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Figure 1S. CG potentials computed for molecular hydrogen at 298 K and
I bar. Abbreviations: solid line - CG potential optimized for average
potential energy per bead, dashed line - optimal CG potential computed
from Eq. (5) for w=0.5, and dotted line - CG potential optimized for
density.
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Figure 2S. Radial distribution functions (mass-center-to-mass-center) for
molecular hydrogen computed form CG (dashed lines) and atomistic
(solid lines) simulation at 298 K and 1 bar. The bottom panel corresponds
to CG potential optimized for average potential energy per bead, whereas
the middle panel corresponds to CG potential optimized for average
density. The upper optimal CG potential is computed from Eq. (5) for
w=05.
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Figure 3S. Probability distributions of the number of hydrogen molecules
for the first solvation shell computed form CG (dashed lines) and
atomistic (solid lines) simulation of molecular hydrogen at 298 K and 1
bar. The bottom panel corresponds to CG potential optimized for average
potential energy per bead, whereas the middle panel corresponds to CG
potential optimized for average density. The upper optimal CG potential

is computed from Eq. (5) for w=0.5.
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Figure 4S. Distributions of total bonding energies for monomers in
molecular hydrogen computed from CG (dashed lines) and atomistic
(solid lines) simulation at 298 K and 1 bar. The bottom panel corresponds
to CG potential optimized for average potential energy per bead, whereas
the middle panel corresponds to CG potential optimized for density. The
upper optimal CG potential is computed from Eq. (5) for w=0.5.
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Figure 5S. CG potentials computed for liquid carbon dioxide at 298 K
and 1 bar. Abbreviations: solid line - CG potential optimized for average
potential energy per bead, dashed line - optimal CG potential computed
from Eq. (5) for w=0.5, and dotted line - CG potential optimized for
density.
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Figure 6S. Radial distribution functions (mass-center-to-mass-center) for
liquid carbon dioxide computed form CG (dashed lines) and atomistic
(solid lines) simulation at 298 K and 1 bar. The bottom panel corresponds
to CG potential optimized for average potential energy per bead, whereas
the middle panel corresponds to CG potential optimized for average
density. The upper optimal CG potential is computed from Eq. (5) for
w=05.
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Figure 7S. Probability distributions of the number of carbon dioxide
molecules for the first solvation shell computed form CG (dashed lines)
and atomistic (solid lines) simulation of liquid carbon dioxide at 298 K
and 1 bar. The bottom panel corresponds to CG potential optimized for
average potential energy per bead, whereas the middle panel corresponds
to CG potential optimized for average density. The upper optimal CG
potential is computed from Eq. (5) for w=0.5.
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Figure 8S. Distributions of total bonding energies for monomers in liquid
carbon dioxide computed from CG (dashed lines) and atomistic (solid
lines) simulation at 298 K and 1 bar. The bottom panel corresponds to CG
potential optimized for average potential energy per bead, whereas the
middle panel corresponds to CG potential optimized for density. The

upper optimal CG potential is computed from Eq. (5) for w=0.5.



