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The neutron skin thickness ∆Rpn, defined as the difference between the neutron and proton root-
mean-square radii, is nowadays attracting attention in both experiment and theory because it is
sensitive to the symmetry energy of the nuclear equation of state. In particular, ∆Rpn for 208Pb
has been studied by various methods such as dipole polarizability [1], elastic proton scattering,
and parity-violating elastic electron scattering.
Recently, Krasznahorkay et al. [2] have suggested a new method for determining ∆Rpn by using
the strong correlation between ∆Rpn and the energy ∆E of the anti-analog giant dipole resonance
(AGDR) relative to the isobaric analog state (IAS) (see Fig. 1). This method is very attractive since
it can be applied for studying ∆Rpn of unstable nuclei [2], where a drastic evolution of neutron skin

Figure 1 : Extraction of the neutron skin
thickness ∆Rpn for 208Pb based on the cor-
relation between ∆Rpn and the energy ∆E
of the AGDR relative to the IAS.

is expected. In order to confirm the reliability of this
method, we investigated the strength distribution and
the mean energy of the AGDR by multipole decom-
position (MD) analysis for the 208Pb(~p, ~n) reaction at
a bombarding energy of Tp = 296 MeV [3]. The po-
larization transfer observables are very useful to sepa-
rate the AGDR from the other excitations such as the
spin dipole resonance in MD analysis. The ∆E value
has been determined to be ∆E = 8.69 ± 0.24(stat.) ±
0.27(syst.) MeV. By comparing the present ∆E value
with the theoretical prediction in the proton-neutron
relativistic quasi-particle random phase approximation
(pn-RQRPA), we have obtained the ∆Rpn value as
∆Rpn = 0.216 ± 0.046(exp.) ± 0.015(theor.) fm, which
is consistent with previous results derived by various
methods [1]. These findings support that the energy
∆E of the AGDR can be used to deduce the neutron
skin thickness ∆Rpn.
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