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Data-driven approaches in nuclear structure theory
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Eigenvector continuation

We aim to study structure of unstable nuclei which apﬂear only in

astrophysical condition or in accelerator experiments by performing nuclear shell-model calculations
numerically. The results of shell-model calculations implicitly contain uncertainties originated

from the model parameters. We introduced Bayes analysis to estimate these uncertainties. In

addition, we introduced the method of eigenvector continuation into nuclear shell-model calculations
in order to reduce computational resources required for the estimation.
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Eigenvalue continuation
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Thick-restart block Lanczos method

Lanczos

(N. Shimizu, T. Mizusaki, Y. Utsuno and Y. Tsunoda, Comp. Phys. Comm. 244, 372
(2019).)



21 19 8

N. Shimizu, T. Mizusaki, Y. Utsuno and Y. Tsunoda 244

Thick-restart block Lanczos method in nuclear shell-model calculations 2019

Comput. Phys. Comm. 372
DOI

10.1016/j -cpc.2019.06.011

Yoshida Sota Shimizu Noritaka Togashi Tomoaki Otsuka Takaharu 98

Uncertainty quantification in the nuclear shell model 2018

Physical Review C 61301
DOI

10.1103/PhysRevC.98.061301

Yoshida Sota Shimizu Noritaka 2022

Constructing approximate shell-model wavefunctions by eigenvector continuation 2022

Progress of Theoretical and Experimental Physics ptac057

DOl
10.1093/ptep/ptac057

11 3 4

pf

2022




(Yoshida Sota)

(10868665)

(12201)




