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Electron scattering & Parity violation

week ending

PRL 108, 112502 (2012) PHYSICAL REVIEW LETTERS 16 MARCH 2012
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Measurement of the Neutron Radius of *®Pb through Parity Violation in Electron Scattering

PHYSICAL REVIEW C 85, 032501(R) (2012)

Weak charge form factor and radius of 2*®Pb through parity violation in electron scattering
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Density functional: ground & collective states

Meson-exchange
e Non linear
e Density dependent
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Particle-vibration coupling
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Corrections are always on top of the
mean-field calculation



Particle-vibration
coupling

Total energy

Eroi[n] = Tu[n] + Eex[n] + Euln] + Exeln] ( + Eion )

Kinetic term Exchange
correlation term
Hartree
External potential
potential

Explicit dependence on KS orbitals and energies

Starting potentials (Woods-Saxon?)

Convergence

Kohn-Sham equations gl — grew| < A,
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(in order to stabilize the
numerics)
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Particle-vibration coupling with RPA modes: O*,1-,2*,37,4*, ...
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Pairing (from realistic forces)
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Optical Potentials with Viowk
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Optical Potentials with Viewk

Phenomenciogical

NN potential > G-matrix ..
densities

Viowk Pmf

U(E,r) = AgV(E,r) + il W(E, r) + 18, Vso(E, 1)
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Hypernuclei

Table 4

P-shell spin—orbit splittings A = Ael (p) for six hypernuclei ( IXC, IXO, 4/(‘)Ca, 82Y, 13/?La, 20/% Pb). Experimental
values [44], or empirical estimates [1,47,48], are shown in comparison with our theoretical predictions (FKVW), using a
broad range of ¢ parameters (see Eq. (12)), and other relativistic calculations with (RMFI [11]) or without (RMFII [14])
tensor coupling. All energies are given in keV. The asterisk means that a local fit has been necessary.

Nucleus Exp. A FKVW RMFI [11] RMFII [14]
[keV] (0.4 <¢ <0.66)

152 £ 54 £ 36 [44] —160 < A <510 310 ~ 1100*

300 < A <600 [47] —210< A <490 270 ~ 1400
—800 < A <200 [1]

— —140 < A <420 210 ~ 1400

90 [48] —40< A< 180 110 ~ 700

- —-20< A <80 50 ~ 300

-20<A<70 50 ~ 300

FHNC BHF

Skyrme DD Relativistic
Hartree-Fock Mean Field

Experimental

Data QMC




Hypernuclei

KEK_J-PARC-PAC2012-XV

Letter of Intent for J-PARC 50 GeV Proton Synchrotron

v-ray spectroscopy of a well deformed sd-shell nucleus: Mg
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Because of tensor forces, a
A hyperon in a p state
could induce different
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