SIFSC 11, 06 a 10 de setembro 2021, S3o Carlos-SP

Universidade de S3o Paulo
Instituto de Fisica de Sao Carlos

Xl Semana Integrada do Instituto de
Fisica de S3o Carlos

Livro de Resumos

S3o Carlos
2021



SIFSC X

SIFSC 11, 06 a 10 de setembro 2021, S3o Carlos-SP

Semana Integrada do Instituto de Fisica de S3o Carlos
SIFSC 11

Coordenadores

Prof. Dr. Vanderlei Salvador Bagnato
Diretor do Instituto de Fisica de S30 Carlos — Universidade de S3o Paulo

Prof. Dr. Luiz Vitor de Souza Filho

Presidente da Comissdo de Pés Graduacio do Instituto de Fisica de Sdo Carlos — Universidade de S3o Paulo

Prof. Dr. Luis Gustavo Marcassa
Presidente da Comiss3o de Graduacdo do Instituto de Fisica de S0 Carlos — Universidade de S3o Paulo

Normalizacdo e revisdao — SBI/IFSC

Ana Mara Marques da Cunha Prado

Comissao Organizadora

Arthur Deponte Zutido

Artur Barbedo
Beatriz Kimie de Souza Ito
Beatriz Souza Castro

Maria Cristina Cavarette Dziabas
Maria Neusa de Aguiar Azevedo
Sabrina di Salvo Mastrantonio

Carolina Salgado do Nascimento
Edgard Macena Cabral
Fernando Camargo Soares
Gabriel dos Reis Trindade
Gabriel dos Santos Araujo Pinto
Gabriel Henrique Armando Jorge
Giovanna Costa Villefort

Inara Yasmin Donda Acosta
Humberto Ribeiro de Souza
Jodo Hiroyuki de Melo Inagaki
Kelly Naomi Matsui

Leonardo da Cruz Rea

Leticia Cerqueira Vasconcelos
Natalia Carvalho Santos
Nickolas Pietro Donato Cerioni
Vinicius Pereira Pinto

Ficha catalografica elaborada pelo Servigo de Informagdo do IFSC

Semana Integrada do Instituto de Fisica de Sdo Carlos
(11: 06 set. - 10 set. : 2021: S&o Carlos, SP.)
Livro de resumos da XI Semana Integrada do Instituto de
Fisica de Sdo Carlos/ Organizado por Jodo H. Melo Inagaki [et al.].
Sdo Carlos: IFSC, 2021.
412 p.
Texto em portugués.
1. Fisica. I. Inagaki, Jodo H. de Melo, org. Il. Titulo

ISBN 978-65-993449-3-0 CDD 530




SIFSC 11, 06 a 10 de setembro 2021, S3o Carlos-SP

1IC28

DFT investigation of the stability mechanisms of 8-atom bi-
nary clusters using machine learning

MORAIS, F. O.1; SILVA, J. L. F.2; ANDRIANI, K. F.2
felipeom@usp.br

Hnstituto de Fisica de Sdo Carlos - USP

2|nstituto de Quimica de S3o Carlos - USP

Atomic clusters play a key role in nanoscience due to their unique properties that vary substantially with
size, charge state, and composition. Particularly in the nanoscale regime, quantum-size effects can be
promising for several applications in catalysis, such as methane dehydrogenation. (1) Those properties
can be tuned by alloying two or more chemical species, nonetheless, there is a lack of efficient designing
strategies from the theoretical area. In this study we propose a new methodology to understand the
stability mechanisms of binary clusters using density functional theory calculations (DFT-PBE) and non-
supervised machine learning. This methodology was employed to investigate AnB8-n binary clusters,
where A, B = Fe, Co, Ni, Cu, Ga, Al, and n =0, 2, 4, 6, and 8. To reach this goal, the generation of
alloys was done from enumeration of homotops based on the unary clusters’ geometries from previous
studies (2) combined with a k-means clustering algorithm approach, enabling the performance of DFT
calculations for only 2% of the possible homotops. (3) Moreover, from a Spearman Correlation analysis
within our results were unveiled the properties that lead to the lowest energy configuration for each
system, i.e., the stability mechanisms. Thus, this work contributes to the development of new functional
materials and allows a similar procedure to be extended for other sizes and compositions.

Palavras-chave: Binary clusters. DFT-PBE. K-means clustering algorithm.
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