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Python library for polymer properties calculation SClgd:
% RadonPY using fully automated MD simulation ik |
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https://github.com/RadonPy/RadonPy

Python library for inverse materials design
https://xenonpy.readthedocs.io/en/latest/
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Ikebata et al. Bayesian molecular design with a chemical language model. J Comput Aided Mol Des 31, 379-391 (2017).
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Backward prediction S ~ p(YIX)

Generator P(XIY)

Descriptor (¢)

Forward prediction p(YIX) = p(Yle(X))

g .

Chemical structure Crystal Compaosition Amorphous Microstructure Chemical reaction Specirum

000} g Sr,Ti,O4
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Wu et al. Machine-learning-assisted discovery of polymers with high thermal conductivity using a molecular design algorithm. npj
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Refinement of polymer properties Designed molecules (monomers) Discovery of new polymers
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B Hayashi et al. RadonPy: Automated Physical Property Calculation using All-atom Classical Molecular Dynamics Simulations for Polymer Informatics.
Gt npj Comput Mater 8, 222 (2022). 5[ Fi#4 5, IF = 13.2 (2021-2022)
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Hayashi et al. npj Comput Mater 8, 222 (2022).
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| Source task: RadonPy |

Latest: 17 properties implemented
(2023/03/13)

¢ Thermal conductivity
Thermal diffusivity

Density

Radius of gyration

Specific heat capacity Cp
Specific heat capacity Cv
Compressibility (isothermal)
Isentropic compressibility
Bulk modulus (isothermal)
Isentropic bulk modulus
Self-diffusion coefficient
Thermal expansion coefficient
Linear expansion coefficient
Dielectric constant (static)
Refractive index

Glass transition temperature
Abbe's number
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Polymer systems

¢ Amorphous/crystalline states

@ Oriented structures
4 Mixtures

RadonPy®;EFI : Sim2Real 5134

REOVIab—2aryTF—ReLBORRT -2 ORAHEIN EBFEE - FXAVER - RAVF74 T4 UT1FBRY)

| Target task: real-world observations

Limited data

Reuse as a feature
extractor or fine-tuning

| |

| |
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Yamada et al. ACS Cent Sci 5:1717- Wu et al. npj Comput Mater 5:66 Ju et al. Phys Rev Mater 5, Hayashi et al. npj Comput Mater
1730 (2019) (2019) 053801 (2021) 8, 222 (2022)
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Minami et al. AAAI 35, 8992-8999 (2021) MInami et al. arXiv (2022) lwayama et al. J Chem Inf Model 62, Aoki et al. Macromolecules (2023)

4837-4851 (2022)

() o

et i g

® >4k 13
= = R4 3]
BHE L ERLRAERORM L BRFE CIED S
KERfE - MD S EWIEOE DR % FHIE Sim2Real O~ & T/ %A
Hayashi et al. npj Comput Mater 8, 222 (2022) p—
Predictive performance of a transferred model improves =
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|I'|Itla| data Traiing molecules J
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Ohno et al. SMiPoly: Generation of
synthesizable polymer virtual library
using rule-based polymerization
reactions. ChemRxiv (2023).
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Minami & Fukumizu et al. Transfer learning with affine model transformation.
arXiv (2022) https://doi.org/10.48550/arXiv.2210.09745.
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molecules and synthetic reaction networks. Science and Technology of Advanced Materials: Methods, 2204994 (2023).

2. Zamengo, M., Wu, S., Yoshida, R., Morikawa, J. Multi-objective optimization for assisting the design of fixed-type
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