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RadonPy

Hayashi et al., RadonPy: automated physical property calculation using all-atom classical molecular dynamics simulations
for polymer informatics. npj Comput Mater 8, 222 (2022).
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Latest: 34 properties implemented (2024/05/13)
Input: SMILES, polymerization degree,

€ Thermal conductivity € Glass transition temperature temperature, etc.
€ Thermal diffusivity € Abbe's number
- - . o NvA v mnAvrAr~A At~
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@ Linear expansion coefficient € Thermal conductivity_angle
€ Dielectric constant (static) € Thermal conductivity _dihed Assignment of force field parameters of NVE, 1 ns

€ Refractive index € Thermal conductivity_improper ShGRe

€ Solvation free energy € Thermal conductivity_kspace Sorerafion of = sl caii Calculation of thermal conductivity

€ Solubility parameters € Chi parameters enera "(’:n‘l’o;)fl'c’)‘i‘l:)a ion ce from NEMD

Polymer systems

& Homopolymers € Amorphous states 2 Polymer _solutions _ _ | . |

& Copolymers & Stretch orientation € Electric fields Stretch orientation Dielectric properties for

@ Cross-linked polymer @ Crystalline states calculation external electric field
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1 Density o
2 Refractive index P | =
3Rg P W N Lt P

4 Self-diffusion ,
5 Cp 5 - I
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9 Bulk modulus P 'S ') . e

10 Isentropic bulk modulus ., o . | = e
11 Volume expansion R y - - 4 ; .
12 linear expansion - - - -

13 Static dielectric constant

14 Thermal conductivity

15 Thermal diffusivity
16Tg
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RadonPy ¥ —2 ~X—X®MD;EH : Sim2Real izi2%H

Wu et al. npj Comput Mater 5, 66 (2019); Yamada et al. ACS Cent Sci 5, 1717-1730 (2019); Ju et al. Phys Rev Mater 5, 053801 (2021); Aoki et al.
Macromolecules 56, 5446-5456 (2023); MInami et al. NeurIPS 36 (2023)

Thermal conductivity _bond
Thermal conductivity _angle
Thermal conductivity _dihed y y
Thermal conductivity _improper

Thermal conductivity kspace C
Chi parameters

Thermal expansion coefficient
Linear expansion coefficient
Dielectric constant (static)
Refractive index

Solvation free energy
Solubility parameters

Source task: RadonPy Target task: real-world systems
Latest: 34 properties implemented (2024/05/13)
€ Thermal conductivity € Glass transition temperature o
€ Thermal diffusivity € Abbe's number
€ Density Order parameter (S
€ Radius of gyration Dielectric constant
€ Specific heat capacity Cp Dielectric loss tangent " ] ]
€ Specific heat capacity Cv End-to-end distance FO un d atl on mo d el S F| ne-tunin g
€ Compressibility (isothermal) Polarizability (monomer) P _
® Isentropic compressibility Dipole moment (monomer) —_— (limited experimental data)
€ Bulk modulus (isothermal) Thermal conductivity_ke
€ Isentropic bulk modulus Thermal conductivity _pe () Reuse as a featur?
& Self-diffusion coefficient Thermal conductivity _pair extractor or fine-tuning
L 4
L 4
L 4
L 4
L 2
L 2

0000000000000

Polymer systems

& Homopolymers € Amorphous states )
& Copolymers € Stretch orientation 3

# Cross-linked polymer ~ ®  Crystalline states

€ Polymer solutions € Electric fields X X




Sim2Real EIsBFH DR 75— » JH|

Mikami and Fukumizu et al., A Scaling Law for Synthetic-to-Real Transfer: How Much Is Your Pre-training Effective?. ECML PKDD (2022).
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Different scale in Composites Higher-order Polymer blends Process-dependent
time and space structure properties
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