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TWO SOLAR MASS PROBLEM

Demorest al. 2010 nature

A two-solar-mass neutron star measured using
Shapiro delay

P. B. Demorest’, T. Pennucci’, S. M. Ransom', M. S. E. Roberts® & J. W. T. Hessels**

At(ps)

a 30

\V B IRCWAR\V/[S

Shapiro delay

Radar signals passing near a massive object take slightly longer to
travel to a target and longer to return than they would if the mass of
the object were not present.

courtesy Yasutake

Credit: Bill Saxton
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Bethe-Weizsacker mass formula & Eo0S
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Hans Albrecht Bethe & Friedrich von Weizsacker A. Bohr and B.R. Mottleson.

Nuclear Structure, vol. 1, p.168



Bethe-Weizsacker mass formula & Eo0S
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K _from Isoscalar Monopole Resonance
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Giant Dipole Resonance (GDR)
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Cross Section

Giant Dipole Resonance (GDR)

EEBRT —AINDNREZVERHIS

285 — 5 & Eqym DEIHNREGGE

Pyamy Dipole Resonance (PDR)

Neutron skin

¥ PDR in stable nuclel: < 1% Cross Section
PDR in v-rich nuclei: < several % Cross Section
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Observed PDRs
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. & skin

Large L < Small Esymin low-p & Thick n-skin
Small L & Large Esymin low-p < Thin n-skin

30 | | 1
20 1 0 —— Linear Fit, r = 0.979
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¢ Relativistic models
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Linear Fit, r=0.979
Nonrelativistic models

Relativistic models
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L frOm PDR Chen et al., PRC72, 064309

Skyrme-Hartree-Fock
with 21 parameter sets
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L frOm PDR Chen et al., PRC72, 064309

Skyrme-Hartree-Fock
with 21 parameter sets
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Correlation : strong or weak?

Reinhard & Nazarewicz, PRC81, 051303(R);
Covariance analysis for 68Ni, 132Sn, and 208Pb
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The nuclear and neutron matter binding energy seem poorly
correlated with F,,, in accordance with Ref. [8]. Our covariance
analysis suggests a lack of correlation between F,, (or neutron
skin) and PDR strength; GMR, GDR, and GQR energies; and
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Systematic calc. of E1 mode

T. Inakura et al., PRC84, 021302
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PDR In Ca isotopes
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PDR In n-rich nuclel
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Y S(E1) [e*fm?]

Correlation between neutron skin & PDR in ®8Ni &132Sn

Reinhard & Nazarewicz, PRC81, 051303(R);
Covariance analysis for 68Ni, 132Sn, and 208Pb
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Correlation between neutron skin & PDR in ®8Ni &132Sn
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L_-dependence
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L-dependence of PDR strength
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L-dependence of PDR strength
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L-dependence of PDR strength
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- & interaction-dep. of PDR strength
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SKin & L

= Linear Fit, r=0.979
o Nonrelativistic models
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Cross section(c,p) & Polarizability(op)
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New correlation constraining on L
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