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What does the SRG do?

351 and 1Py Partial Waves in N3LO (500 MeV) E/M
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Units: [k?] = fm~2, Important region: 0 — 4fm~2
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Unitary Transformations = Preserve Observables
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The Mechanics of Decoupling
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@ Relevant physics flows to low momentum elements



Testing Decoupling Quantitatively

1Sy Partial Wave, N3LO (500 MeV) E/M
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@ Improves convergence of calculated observables, ...



Phase Shifts:Decoupled above A -

Phase Shift (3(E)) [deg]
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@ Relevant physics flows to low momentum — Decoupling!




Phase Shifts:Decoupled above A - vary A
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@ Relevant physics flows to low momentum — Decoupling!




Phase Shifts:Decoupled above A - vary n
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@ Relevant physics flows to low momentum — Decoupling!



Deuteron Observables
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*He Energy using No Core Shell Model
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@ SRG improves convergence with basis size in NCSM
e NN-only = different “He Binding Energies



Conclusions

Recap

e SRG partially diagonalizes potential

e Studied how high-energy decouples from low-energy

@ Very clean and universal for NN forces

e Perturbation theory shows power-law behavior

e Regulator is Tool for Study - not kept in calculations!
Outlook

@ 3N forces will be included

e Cutting may speed SRG evolution (especially in 3N)

o Interesting to understand the coupled region (A < \)
- Second order Bloch-Horowitz Analysis



