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E1 strength below Sn
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• Pygmy Dipole Response

• Common explanation: 
Neutron skin oscillation

• Here: probe 1 particle - 1 hole states 



Motivation – Tin isotopic chain
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For even-even nuclei:
• Tin has three candidates for (d,pγ)

• All three isotopes have the same g.s. spin
• ν: (3s1/2)1
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Motivation – Results in 120Sn
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• 119Sn(d,pγ): single 
accumulation

• 120Sn(γ, γ’): uniform 
distribution

M. Weinert et al., Phys. Rev. Lett. 127, 242501 (2021) 



Motivation – Results in 120Sn
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• 119Sn(d,pγ): single 
accumulation

• 120Sn(γ, γ’): uniform 
distribution

• Supported by QPM 
calculations

• Caused by dominant 
1p – 1h contribution

M. Weinert et al., Phys. Rev. Lett. 127, 242501 (2021) 



Experiment – SONIC@HORUS
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SONIC V3 ΔE-E

• Target chamber

• Up to 12 Si-telescopes

HORUS

• γ-ray spectrometer

• Up to 14 HPGe detectors

@
10 MV  FN Tandem 
Accelerator at the
University of Cologne

12.8 cm



Spin determination
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• Determination of multipole 
order via angular distributions

• Theoretical angular 
distribution of γ rays well 
defined

• Restriction to g.s. decays
→ Spin of initial state 
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Results
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• Outline of analysis

• Determination of cross sections

• Comparison to real-photon 
scattering data

• Evolution along the tin isotopic
chain
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