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Big Picture
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Advancing the many-body reach 
over the three periods of the CRC, 
with the goal of connecting the 
description of all nuclei to EFTs and 
ab initio many-body methods. 



Ab Initio Nuclear Structure
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• systematic and improvable input 
for all ab initio calculations 

• only “selected” chiral interactions 
used in nuclear structure so far  

• next-generation chiral EFT 
interactions give opportunity to 
quantify uncertainties  

• consistent electroweak operators 
from chiral EFTLow-Energy QCD
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Ab Initio Nuclear Structure
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• drastically improves convergence 
of many-body calculation  

• induces many-body interactions 
that can be sizeable 

• challenge: include or suppress 
induced many-body contributions 

Low-Energy QCD
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Ab Initio Nuclear Structure
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• different many-body methods  
for different mass regions and 
different observables 

• frontiers: precision, continuum & 
open-shell medium-mass nuclei 

Low-Energy QCD
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Research Program

 A02

§ interactions & light nuclei 

§ consistent chiral EFT interactions 
up to N3LO (NN+3N+4N) 

§ convergence and uncertainties of 
chiral EFT interactions 

§ ab initio NCSM calculations of 
electromagnetic observables with 
quantified uncertainties 

§ bridge to effective field theories to 
address difficult observables and 
exploit correlations 

§ inclusion of continuum degrees of 
freedom in the NCSM 

 A04

§medium-mass nuclei 

§ development of many-body 
methods build on IM-SRG 

§ valence-space SM with effective 
interactions and operators from an 
IM-SRG evolution 

§ NCSM with interactions and 
operators from a multi-reference 
IM-SRG evolution  

§ IM-SRG with continuum basis for  
loosely bound and unbound nuclei  

§ consistent IM-SRG evolution of 
scalar and non-scalar operators
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Connections to Experiment
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Big Picture - Again
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Advancing the many-body reach 
over the three periods of the CRC, 
with the goal of connecting the 
description of all nuclei to EFTs and 
ab initio many-body methods. 

…chiral EFT  
interactions will be  
the main challenge

progress with  
many-body methods has 

been amazing… 


