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Stability Prediction of binaryalloy nanoparticles by structure- and element-specific descriptors
(‘Research Initiative for Supra-Materials, Shinshu University) O Yusuke Nanba,' Michihisa
Koyama,'

Progress in the field of alloy nanoparticles (NPs) has recently enabled the synthesis of solid
solution NPs comprising two elements that are immiscible in bulk state. Possible combinations
of constituent elements increase. However, evaluating the stability of various alloy NPs by
density functional theory (DFT) calculation requires enormous computational resources. When
the quinary alloy NP was considered for 25 transition metal (TM) elements, there are 50,000
possible combinations. Thus, the element-based descriptor is needed to expand various alloy
NPs. In this study, the excess energy of binary alloy NPs comprising 10 TM elements were
considered, and two-step supervised learning (SL) was performed (Fig. 1), where the first is
the SL of structure-specific descriptor and the second is the SL of element-specific descriptor.
The element-specific descriptors are based on the physical values of mono-metal in Citrination
and Matweb. Elastic net and evaluation of variance inflation factor revealed the effective
element-descriptor for expressing the excess energy.
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