575 TECHNISCHE

Chiral 3N Interactions: ) ek

Local vs. Nonlocal

Thomas Huther, Klaus Vobig and Robert Roth

TRIUMF Workshop 2019

Hessisches Kompetenzzentrum
flir Hochleistungsrechnen

26.02.2019 | Institut fir Kernphysik | Thomas Hither | 1



Motivation

* interactions from chiral effective field theory

" allow for systematic uncertainty quantification
via order-by-order analysis

= combine different NN interactions with 3N interactions
= compare local and nonlocal 3N interactions

" explore 3N interactions ‘consistent’ up to N3LO
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Interactions 6 bavesA
NN + 3N
NSLOEM ) I\|2|—OL
cp= 0.8 from .3H _B—decay
~ half-life time
N2|_OE|\/||\| ) N2|_O|\||_
N3LOgmn » N3LOpnL cp range from *He observables

4 /y 3
N*LOgmn » N LONL cis

= cp — cg correlation from 3H ground-state energy
= soften interactions with SRG

* use computational efficient many-body methods: Jacobi-NCSM, NCSM-PT, IM-SRG
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Recent developments in chiral effective f eld theory (EFT) interactions allow for a sys- + combine N*LOgyy NN interaction family with consitent nonlocal 3N forces up to N°LO
tematic uncertainty quantif cation via order by order analysis and comparison between and use N*LO G shifts in 3N force

different regularization schemes and scales.

We explore the effects of different regularizations in the three-body force in nuclear
observables, in particular the ground-state engery and radii of various nudiei, since a
simultaneous description is hard to achiev.

We combined the N®LOg, NN interaction [1] with a 3N force at NLO with an updated
LEC ¢, constrained through the beta decay half life of trition and compare local [2] and
nonlocal [3] regularization schemes. Furthermore, we explore 3N forces up to NLO in
combination with the N'LOg, NN interaction family [4].

NN Interactio

« determine cy-c¢ correlation via trition ground-state energy and use cp range motivated
through “He graund i-state observables in heavier nuclei

N°LO. NLO
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Similarity Renormalization Group Nudear Many-Body Problem
* unitary transformation of the Hamil- + use computational effective methods
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« N*LO g shiftsin 3N force inhibits order-by-order convergence
« reproduce experimental ground-state energies with N*LO interaction
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Epilog

" Thanks to my group and collaborators
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T. Wolfgruber / @1245
Technische Universitat Darmstadt
= R. Wirth

Michigan State University
" E. Epelbaum, H. Krebs & the LENPIC Collaboration

Universitat Bochum, ...

VFG

" Thank you for your attention! /\
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