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Low-energy dipole response in the Sn isotope chain:
Pygmy or not pygmy?
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The observation of resonance-like structure in the electric dipole response of heavy nuclei at energies around
or below the neutron, commonly termed pygmy dipole resonance (PDR), has been a topic leading to consider-
able experimental and theoretical activities in recent years [1-4]. The interest has been triggered by attempts
to understand the underlying structure but also because of its impact on the cross sections of (n,γ) reactions
relevant for the nucleosynthesis of heavy elements. Qualitatively all mean-field based models predict the ap-
pearance of such a mode, however, with a broad range of predicted strengths and energy centroids depending
on the chosen interaction and model space. Many theoretical studies interpret the PDR to arise from neutron
skin oscillations, which implies a dependence of the PDR strength on neutron excess. The chain of Sn isotopes
represents a particularly interesting case to test the impact of neutron excess on the low-energy E1 response
in a systematic manner because their g.s. structure changes little. Here, we report results from a systematic
investigation of the gamma strength functions (GSFs) in Sn isotopes with mass numbers between 111 and 124.
It is based on a combined data set from Oslo-type experiments (as described in Ref. [5]) and a study of the
(p,p’) reaction [6] at very forward angles, together covering an energy range 2 - 20 MeV. This allows a decom-
position of the low-energy dipole response with minimal assumptions into contributions from the tail of the
giant dipole resonance and possible resonance-like structures on top. The excess strength is dominated by a
peak at about 8 MeV seen in the isovector response only. For masses ≥118, the data demand the inclusion of
a second peak centered at about 6.5 MeV and identified as the PDR by comparison with isoscalar probes [7,8]
and (γ,γ’) experiments [9,10]. Its strength corresponds to 0.1 - 0.5% of the TRK sum rule (much smaller than
predicted in most theoretical investigations) but exhibits an approximately linear increase with mass number.
The results are also compared to ab initio-based microscopic models [11].
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