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NTNP Goals and Objectives
• BETA-3 

• Y1: Develop software and file formats to deploy EFT transition operators in ab initio 
calculations. [MSU, ND, ORNL/UTK, UNC, …]   [BETA-2]


• Y1: Convergence analysis for (superallowed) beta decays using VS-IMSRG and IM-
GCM. [MSU, ND, UNC, …]


• Y1: R&D to compute  corrections in HOBET. [UCB]  [BETA-2]


• Y2: Compute  in superallowed beta decays in VS-IMSRG and IM-GCM. [MSU, 
ND, …] 

• Y3: Calculation of  in light nuclei with various methods & benchmarking 
[ANL, LANL, MSU, ND, ORNL/UTK, UNC, WUSTL, …] 

• Y4: R&D for using QMC with STA for calculation of . [ANL, LANL, ODU, WUSTL, …] 
 [MSU, ND ORNL/UTK] ?  

• Y4 & Y5: Ab initio calculations of  in light and medium-mass nuclei. 

• BETA-4 

• Y5: Study impact of ab initio calculation of  on CKM unitarity [LANL, UMass, 
UW]  [BETA-3]
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NTNP Goals and Objectives

• EDM-3 [MSU, ND, UNC, …]


• Y1: Develop software and file formats to deploy EFT transition operators in ab initio 
calculations


• Y1: Preliminary VS-IMSRG result for the Schiff moment of 199Hg


• Y3: VS-IMSRG results with uncertainties for Schiff moments of 199Hg and 129Xe 

• Y4: Preliminary IM-GCM Schiff moment in 225Ra


• Y5: IM-GCM Schiff moment for 225Ra with uncertainty analysis
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NTNP Goals and Objectives

• XSEC-4 [ANL, LANL, ODU, WUSTL …] 

• Y4: Calculations of inclusive electroweak cross sections in A = 4,12,16 nuclei with QMC 
methods supplemented by factorization schemes (Short-Time-Approximation and 
Spectral Function formalism).


• Y4: R&D for 40Ca


• Y5: Electroweak cross sections in 40Ca 

• XSEC-5 [ANL, LANL, ODU, WUSTL …] 

• Y3: Relativistic effects in the STA and tests on 4He. R&D to extend STA to include 
exclusive channel.


• Y4: Relativistic effects in STA and tests on 12C. Preliminary results in STA of π-
production induced by electrons for A = 3. Exclusive results for neutrino- and 
electron-12C cross sections in SF formalism.


• Y5: Determination of theoretical uncertainties in calculations of inclusive and 
exclusive cross sections induced by lepton scattering.
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Nuclear Structure Teams

• MSU: S. Bogner, H. Hergert


• Notre Dame: R. Stroberg


• UNC-Chapel Hill: J. Engel


• ODU: A. Gnech, R. Schiavilla,


• ORNL / UTK: G. Hagen, T. Papenbrock


• ANL: A. Lovato, N. Rocco, R. Wiringa


• WUSTL: L. Andreoli, G. King, J. Bub, S. Pastore, M. Piarulli, A. 
McCoy
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Challenges: Many-Body Methods

• continuous efficiency improvements (proactive sharing) 

• leverage potential synergies with other efforts (e.g., 
NUCLEI SciDAC)


• improvements to many-body truncations


• necessary ingredient for uncertainty quantification


• necessary extensions of many-body methods


• IM-GCM: odd nuclei


• CC: symmetry projection, triaxial deformation (maybe?)


• summation over intermediate states (e.g. for 
computation of ) - or alternative ideas?δNS
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Uncertainty Quantification

• major advances through the systematic use of Bayesian 
techniques (e.g. history matching…) and emulators 

• reduced-basis methods (e.g., eigenvector continuation) 
for wave-function methods: NCSM, SA-NCSM, Coupled 
Cluster


• new: parametric emulator for IMSRG flows based on 
Dynamic Mode Decomposition 


• new: Gaussian process emulators for VS-IMSRG transition 
matrix elements 
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Parametric DMD

• NNLOsat, NN+3N


• , 




• 1M+ samples 


• 5+ order of 
magnitude 
reduction in 
computational 
effort

emax = 12
E3max = 14

J. Davison, J. Crawford, S. Bogner, HH, in preparation
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Uncertainty Quantification

• major advances through the systematic use of Bayesian 
techniques (e.g. history matching…) and emulators 

• reduced-basis methods (e.g., eigenvector continuation) 
for wave-function methods: NCSM, SA-NCSM, Coupled 
Cluster


• new: parametric emulator for IMSRG flows based on 
Dynamic Mode Decomposition 


• new: Gaussian process emulators for VS-IMSRG transition 
matrix elements 


• Emulators/model reduction for free-space SRG? 


• Emulation for QMC methods?
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Implementation and Deployment

• consistent transition operators from EFT (and LQCD?) 
thrusts  [BETA-2] (EDMs?)


• routines for momentum- and coordinate-space 
expressions (Jacobi variables) - maybe Jacobi HO?


• contributions separated by LEC, to facilitate interfacing 
with emulators


• may require adaptations to existing workflows because of 
symmetry breaking 

⟷

Y1: Develop software and file formats to deploy EFT transition 
operators in ab initio calculations
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Discussion

• Collaboration repository for codes and matrix elements?


• Echoing previous talk(s) - Slack (or alternative) workspace?


• Announce and proactively share new tools


• Maintain list of expertise a la FRIB Theory Alliance?
Firefox about:blank
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