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SRG and Vv, : SU(3) Symmetry
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SU(3)-SRG »a very effective scheme for renormalization of realistic
with C®- interactions in HO basis
» addresses the SRG-induced many-body forces
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Simple tllustration (2-shell Basis Space)
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smeLe (LLustration (8-shell Basts SPace)
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micCroscopic

collectlve
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Multi-shell Coupling ...
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sy mplectic Sp(2,72) D suU(3)

Intrinsic nucleon dynamics -
reflected in shape deformation,
irrelevant of the orientation in space

(&
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7 Sigwnificance of Symplectic Basis
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Mmptec’cw BASLS: Ma J or Reduetions Ln Model Space
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[\ Chotce of the SRG-generator: Is it vital?
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Chotce of the SRG-generator: (s it vital?
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Chotce of the SRG-generator: (s it vital?
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SrRG with C, and HO
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‘Petecting the Many-body Forces: ntegrity Basts
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J.P. Draayer and G. Rosensteel, Nucl. Phys. A 439 (1985) 61@
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ctectbwg the Mawa boolgj Forces: | w’cegn’cg BaSLs

H,(s5) = a(s)Cyy + B X}
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X, X, XPXP (XD XY LX))

eLinearly dependent
eExpressed in terms of a set of
SU(3) preserving operators

many-body | integrity basis
interactions |dimension (S=0) |:> SRG-induced 2N+3N+4N (S=0):
0 1 .
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2 3 [analytic MEs]
3 5 . . .
4 9 SRG-1nduced dominating many-body forces
Z 2 can be tracked during the evolution
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Mawa@w\,@ the SRG-tnduced Many-body Forees:
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SU(3)-coupled srRG
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Mawagbwg the SRG-tnduced Many-body Forees:
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SU(3)-coupled SRG: Dlmensions
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IINuwmber of SU(3)xSU.(2) 2N, 3N, 4N Tensors
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95% of NN interact?on:

not all SU(3)xSUg(2) tensors appear to be significant in NN N
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8 shells |, Dominance of Some SM(:%))(SM (2) Modes:

| NN Renormalized
CD-Bonn Lee-Suzuki
hQ2 =15MeV 6n€2; C-12
N3LO Viowx
hQ=11MeV
JISP16 Lee-Suzuki
hQ2 =15MeV 6h€2; O-16
AVIS |
hQ2 =18MeV
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» Symmetries are found essential in interactions/many-body systems

» We suggest use of SU(3) basis together with the second-order
SU(3) invariant as the evolution operator for the SRG approach

» SRG in SU(3) basis appears to be a very effective scheme for
renormalization of the NN interaction: C, is a good choice--
physically relevant/ weak many-body forces expected

» SU(3)-coupled SRG: possible to be applied in 3-b and 4-b SU(3)-
coupled basis and track many-body forces (integrity basis)

» Particularly suitable for the Sp-NCSM
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