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e Sensitive test of the in-medium NN interaction



Realistic NN interactions

Argonne, Bonn, Idaho,
Nijmegen, Paris, Reid

r

(é—matrix, Finite nucleli

low-k> ***

:- Nuclear matter
\_

J

Scattering phase shifts

80

| 15 (deg)

| . | - |

400

Deuteron properties

® Binding energy (2.22 MeV)

e Magnetic moment (0.851 L)
e RMS radius (1.97 fm) ...

e Quadrupole moment (0.278 fm?)

All data fit with y2/DOF ~ 1

But 2N forces alone not enough!




Simplest example: Nuclear matter saturation
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modifications

Hadronic medium ﬁ Chiral symmetry

breaking/restoration
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Theory: (Nambu—]Jona-Lasinio model,
QCD sum rules, Brown-Rho scaling,
chiral effective Lagrangian models)
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Experiments: (Jlab, CERN SPS, RHIC,

KEK-PS, GSI, ELSA)
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Brown-Rho scaling
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D. Trnka et al., PRL 96 (2006) 092301

Hadron masses scale with the
pion decay constant f_in medium
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Chiral effective field theory + vector mesons + baryons
[F. Klingl, F. Kaiser, W. Weise: NPA 624 (1997) 527.]

_ J.o dssR(s,n) ﬂp(no) ~ f;(no) ~0.87 Consistent with
joso dsR(s. ) m, f7Z ' Brown-Rho scaling

[W. Weise, http://rnc.lbl.gov/TBS]
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Nuclear matter applications:
(1) Saturation [R. Rapp et al., PRL 82 (1999) 1827.]

(2) Bulk equilibrium properties [3.W.H. et al., NPA 785 (2007) 322.]



Why 14C beta decay with
medium-modified interactions?



: I [L. A. Schaller et al., NPA 343 (1980) 333.]
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Medium-modified Bonn-B potential [R. Rapp et al., PRL 82 (1999) 1827]
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Shell model description:

« Simple model space of 2 p-orbit holes in an %0 core, iw =14 MeV

e Include core polarization effects (2" order perturbation theory)
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Results

Wi = X‘ 1So>+ Y‘ 3|:)o>

[J.W.H. et al., arXiv:0710.0310]
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Other Gamow-Teller strengths | [A. Negretetal., PRL 97 (2006) 062502.]

Charge exchange 14N (d 2 ) ol (3 He, 1) 140
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0.75

= 0+ transitions
the most strongly
suppressed

» Others less
density dependent

= Good overall
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