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Introduction

Giant Resonances (GR)

= Collective p-h excitations
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Isovector giant dipole resonance
B.L.Berman and S.C.Fultz, Rev. Mod. Phys.47, 713 (1975).

photo-neutron cross sections
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Introduction

Giant Resonances (GR) Giant Pairing Vibration (GPV)
= Collective p-h excitations = Collective p-p (h-h) excitations
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Giant Pairing Vibration (GPV)

R.A.Broglia and D.Bes, Phys. Lett. B 69, 129 (1977).
M.W.Herzog, R.J.Liotta, and T.Vertse, Pays. Lett. B 165, 35 (1985).

- Excitation of pair across major shells
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M.Laskin et al., Phys. Rev. C 93, 034321 (2016).
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Giant Pairing Vibration (GPV)
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M.Laskin et al., Phys. Rev. C 93, 034321 (2016).

Superfluid system
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L.Fortunato et al., Eur. Phys. J. A 14, 37 (2002).



Predicted properties of GPV

- L=0 multipolarity (J7=0+)

. Excitation Energy ~ 65 A-1/3
(~ 12 — 20 MeV)

- FWHM ~ 1-2 MeV
. Collectivity : B(GPV) ~ B(PV)

R.A.Broglia and D.Bes, Phys. Lett. B 69, 129 (1977).

- Universality M.W.Herzog, R.J.Liotta, and T Vertse, Pays. Lett. B 165, 35 (1985).



Predicted properties of GPV

|W(ri.r2)|2 as a function of rz, for fixed r;

Pure conf.

F. Catara et al., Phys. Rev. C 29, 1091 (1984).
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Experimental attempts

- Many studies using (p,t) reactions

G.M.Crawley et al., Phys. Rev. Lett. 39, 1451 (1977).

G.M.Crawley et al., Phys. Rev. C 22, 316 (1980). NEVER EXPERIMENTALLY
G.M.Grawley et al., Phys. Rev. C 23, 589 (1981).
B.Mouginot et al., Phys. Rev. C 83, 037302 (2011). OBSERVED

M.De.Napoli et al., Acta Phys. Pol. B 4, 437 (2014).
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Small structure at ~12 MeV ?



Recent experiments with (180,160)

12,13C(180,16Q)14.15C at 84 MeV

F.Cappuzzello et al., Nat. Commun. 6, 6743 (2015).
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Question

Why has GPV not been observed in heavy nuclei ?

- Fragmentation ?

- Signal of GPV is masked by other states (uncorrelated states etc.) ?
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6He : a breakthrough ?

- Unique features Large dominance of

- two-neutron halo, 2n over 1n transfer

Borromean, cross sections
dineutron
Yu.Ts.Oganessian et al., Phys. Rev. C 60, 044605 (2000). A.Chatterjee et al., Phys. Rev. Lett. 101, 032701 (2000).
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6He has a potential
to study correlated neutron pair states selectively



(4He,°He) reaction

- (4He,bHe) has some advantages, compared with (5He,*He)

- Recoilless condition (g = O fm-1) can be achieved
—> Enhance L=0 transfer
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- No B.G. from 2n breakup (fHe —> 4He + 2n)

- High-intensity primary beam (4He) can be used
—> High quality data (statistics, resolution, . . .)



GPV studies with (4He,5He) reaction

. Facility : RCNP, Osaka University

. Beam : 4He Grand Raiden or LAS

- 90 MeV (recolilless)
- 40 enA

- Target : Sn isotopes

- A=116— 124
DSR
- 10 mg/cm?
- 6He detection 6He I
- Grand Raiden (8= 10 — 69) ¥
- LAS (6= 6 — 200°) focal-plane detector

10 2) >
Cq-01 — 15 fm (VDC + plastic scinti) "« o/
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(90 MeV, 40 enA)



Summary

- We would like to confirm existence of GPV in Sn isotopes
- (4He,5He) may be a good probe to populate GPV selectively
- Sn(4He,°He) experiment @ RCNP

- Plan (in two years)
- Development of reaction theory
- Theoretical support : Ichimura-san (RIKEN)
- Test experiment @ CYRIC ?

- Difference between (p,t) & (4He,5He)



“Playground” for pairing studies

Q;iant paring vibration )
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OEDO provides a good opportunity
to study exotic phenomena
induced by pairing correlations !!

S.Michimasa et al.,
Prog. Theor. Exp. Phys. 2019, 043D01 (2019).

constructed at RIBF (2017-~)

OEDO

high-quality slow-down Rl beams

: New beam line for




