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Prediction of density of states for multinary nanoalloy by gradient boosting decision tree
(‘Research Initiative for Supra-Materials, Shinshu University) O Yusuke Nanba,' Michihisa
Koyama'

From the perspective of electronic structure, density of states (DOS) was used to discuss the
variation of catalytic activity by alloying. It was reported that the nanoalloy exhibited properties
close to those of mono-metal nanoparticles (NPs) when the DOS of the nanoalloy resembled
that of mono-metal NP. " However, searching for configurations that reproduce the desired
DOS required enormous computational resources for derivation using first-principles
calculations. In this study, we attempted to predict the DOS of IrPdPtRhRu quinary nanoalloys
by gradient boosting decision tree (GBDT) such as lightGBM and XGBoost with the descriptor
of SOAP.? To save the resources, DOS of binary nanoalloys were used for training set. DOS
of quinary nanoalloys predicted by GBDT with SOAP matches that calculated by DFT (Fig. 1).
Cutoff radius dependence of SOAP indicates that neighboring of the adjacent atom to object
atom affects DOS largely.
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