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No-Core Shell Model

» stationary Schrdédinger equation as matrix eigenvalue problem

» Slater determinants |¢;) constructed from HO basis
— dependency on HO frequency hS2

» truncate model space by number of excitation quanta Nyax
w.r.t. the lowest-energy Slater determinant
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No-Core Shell Model

» stationary Schrédinger equation as matrix eigenvalue problem

» Slater determinants |¢;) constructed.from HO basis
— dependency on HO frequenc

» truncate model space by number of excitation quant
w.r.t. the lowest-energy Slater determinant

» convergence controlled by two parameters
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Convergence Behavior
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Machine Learning Approach RS
> previous applications: capture f(Nmax, i<2) o0 diose oot

» now: directly predict converged value from available calculations
» include information of multiple frequencies
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Knéll, TW et al. PLB 839, 137781 (2023)
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160 Prediction
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> 80 sequence sample

» N0 Npax OF A2
information

» New: MINMAX norm
— rescale to [0, 1]
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Statistical Evaluation
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construction of evaluation samples
analogoulsy to training samples

different predictions from one ANN

turn to statistical approach
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Thank you for your attention!

Machine Learning for Ab Initio

» thanks to my group and collaborators Nuclear Structure Calculations

P. Falk, K. Katzenmeier, M. Knoll, L. Mertes,
J. Miller, R. Roth, L. Wagner, C. Wenz

* Bundesministerium
fiir Bildung
und Forschung
Hessisches Kompetenzzentrum
fiir Hochleistungsrechnen
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