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Low-lying dipole strength in neutron-rich nuclei
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Ex : 5 ∼ 10 MeV (around neutron threshold)
Strength: ~5% of TRK sum rule 
Isoscalar and isovector 
Structure: oscillation of neutron skin?

T. Inakura et al., PRC88, 051305 (2013)

r=0.91 r=0.96

Neutron skin thickness & Symmetry energy

Mass known 
Half-life known 
nothing known 

r process

σabs around threshold ↔ σ(n,γ)

(n,γ) reaction in stellar nucleosynthesis

N dependence of PDR 
 →Predict (n,γ) at “nothing known"
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East side of 48Ca: sudden change on PDR?
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Relativistic Coulomb excitation of 50,52Ca

T. Inakura et al., PRC 84, 021302 (2011).
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Shell effect?

Strong IS, weak IV

Evolution of PDR at N=28~34 

V. Derya et al., PLB 730,  288 (2014).

IV component by MF theory



Relativistic Coulomb excitation in inverse kinematics
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52Ca+Pb @ 230 AMeV
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virtual photon absorption
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Reconstruction of excitation energy 
→ Momenta of n, γ and charged particles. 
→ Dominic’s talk in session 7

Ex = Erel + ∑ Eγi + Sn

Erel = (∑ Ei)
2

+ (∑ ⃗pi )
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− (m51Ca + mn)
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Experimental setup: SAMURAI+CATANA
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Experimental setup: SAMURAI+CATANA

1.6 g/cm2 Pb

1.0 g/cm2 C

Newly constructed CsI(Na) array 

CATANA 

8 LaBr3

γ-ray

Y. Togano et al., 10.1016/j.nimb.2019.05.049

50,52Ca

~220 AMeV



50Ca: 49Ca+1n relative energy and γ-ray spectra
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52Ca: 51Ca+1n relative energy and γ-ray spectra
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Summary and outlook
• Relativistic Coulomb excitation of 50,52Ca at SAMURAI in RIKEN. 

• New gamma-ray detector CATANA: Y. Togano et al., 10.1016/j.nimb.2019.05.049 
• 1 neutron decay channels were analyzed. 

• Ongoing analysis 
• 2&3 neutron decay channels. → GDR & dipole polarizability 
• Bound excited states in 52Ca → B(E2) (and B(E3))
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