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Alpha clusters in light nuclei
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The threshold rule
Prominent clustering in states near
the threshold
« Seeds of clustering in the ground
state
Significant impact on element
synthesis (e.g., Hoyle state)

3119

lkeda, Takigawa, Horiuchi, PTPS Ext. Num. (1968) 464

Figure from von Oertzen, Freer, Kanada-En'yo,
» PR 432, 43 (2006)



12C: 3a configurations vs a single SD

Fukuoka et al., PRC 88, 014321 (2013)
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Alpha clusters in heavy nuclei
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Local a-removal strength function
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Local a-removal strength function i
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Local a-removal strength function| ASn = A-4Cd
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Normalized local a strength (g.s. » g.s.)
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Local a-addition strength function l
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Local a-addition strength function
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Probed by a transfer reaction

ASn 2 AtiTe




Local a-addition strength function | ASn > A+4Te
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Finite-size effect of a particle
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Finite-size effect of a particle (BCS case)
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Finite-size effect of a particle
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Local a-addition strength (Sn(g.s.) >Te(g.s.))
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Local a-add. str.: 124Sn(g.s.) = 128Te(E, =5 MeV)
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a reduced width
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Deuterons in nuclei

 QRPA calculation by Kenichi Yoshida
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De Ute FONS | N Nu C|e| Ochi (M2, Master Thesis, 2025)
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summary

« Local a-removal strength function: So((_)(r, E)

« HF+BCS calculation

o 112-124Gn: g5, — g.s.
« Consistent with a-knockout experiment
« Sensitive to pairing correlations
« Finite-a effect: Peak shift to larger r

« Local a-addition strength function: Sg’)(r, E)

« Strong isotopic dependence due to bound/unbound orbitals
« Finite-a effect: Enhancement of surface peak

e« Deuterons in nuclei

 Correlations beyond mean field (QRPA)
e Position-dependent deuteron-like states
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