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Pairing Measure
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Pairing vs Binding

(BE®® - BE) [MeV]

¢ N-even, 521 nuclei, rms = 2.83 MeV
¢ N-odd, 498 nuclei, rms = 2.71 MeV
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Pairing vs Level Properties
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Pairing vs Level Properties

Macroscopic-microscopic model:
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Global properties
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Isovector pairing

CB, Hongfeng Lu, Sagawa,
PRC 80, 027303 (2009)
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Isovector pairing vs Nuclear Radii
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Isovector pairing & Nuclear Skins
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QRPA: The Role of Pairing Rearrangement Term

Avogadro, CB, PRC 88, 044319 (2013) b oE 2 agme | OFpir oE
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Dependence on Functional
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my/mg (MeV)

Isovector pairing
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Pairing - ISGMR - Comparison to data
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ISGMR is better reproduced with the soft interaction Skxs20 (K., ® 202
MeV), in contrast with the generally accepted value for K., = 230 MeV.
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Mean-Field Dynamics
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Time dependent superfluid local density
approximation (TDSLDA)

Stetcu, CB, Bulgac, Magierski, Roche
PRL 114, 012701 (2015).
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Mean-Field Dynamics

Stetcu, CB, Bulgac, Magierski, Roche
PRL 114, 012701 (2015).
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EM response in neutron-rich nuclei

Two-body Cluster: CB, Baur, NPA 480, 615 (1988)
CB, Sustich, PRC 46 , 2340 (1993)
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Three-body cluster CB, PRC 75, 024606 (2007)

: dBED _ E’
dEr (S;frf + Er)

/ - S5 =1.8S,,

11/2 (1 + FSI)2

. 12 : ! : 'Thr'ee-body model ’
0
= "L
£
S,
L
S,
=
¥
=
A
O

23



104

103

102

101

100

103

102

10!

100

101

Continuum RPA: CB, Sustich, PRC 46 , 2340 (1993)

(o)

Isoscalar dB(E0)/dEx
in [fm¢/MeV ) 1 100

— 1Li
RS T

10-2

e L T T

't e " e E —

(b) Isovector dB(E1)/dEx |
in [e2fm2/MeV ]

—_— 111§ "

SLi

Isoscalar dB(E2)/dEx
in [fmé/MeV ] 105

104

103

101

(d) Isoscalar dB(E3)/dE, |
in [ftm&/MeV ] .

—t\ [

102 F ¢ 0 Seeeae.d




Coulomb excitation of Pigmy Resonances

Rossi et al.

PRL 111 (2013) 242503 GDR
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E&M response in heavy neu'rr'on rich nuclei
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Symmetry energy, neutron skin, and neutron stars
Neutron skin thickness can be obtained from:

(a) elastic proton scattering or coherent photoproduction of neutral pions with
well-known charge radii from elastic electron scattering.

(b) antiproton annihilation.

(c) parity-violating elastic electron scattering.
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Nuclear response for PDR,

GDR and GQR

68Ni
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Dynamical coupling of PDR, GDR and GQR
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Dynamical coupling of PDR, GDR and GQR

Brady, Aumann, CB, Thomas
Phys. Lett. B 757, 553 (2016)

* Nuclear response discretized

« Coupled Channels calculations

®. First order

e all orders relativistic
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Dynamical coupling of PDR, GDR and GQR
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Von Neumann-Cosel & collaborators

PRELIMINARY
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PRELIMINARY
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Conclusions
Pairing important for EOS

* Improves masses, binding and odd-even staggering
* But complicates determination of best Skyrme functionals

- Isovector pairing means improvements < but with additional parameters

» Reasonable description of neutron skins

Pigmy resonances

 Controversial in light nuclei

« Established in medium and heavy nuclei

« Best probed with Coulex - dynamical couplings important

« Extraction of dipole polarizability
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