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Evolution of nuclear knowledge
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Extended nuclear chart
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Physics with

proton

Radioactive emitters
Nuclear proton-neutron
Beams pairing
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Magic numbers under exotic condition

Further splitling Multiplicity
Quantum aneargy from spin-orbit of states
states of pobtential affect \ Jr
wall Including 1
angular momentum T > 8

aeffects. \‘ E,

1ig {

dg, 10
2p ._::",.-‘ 1 fﬁl.j S Closad shells
,."‘ = 2p, 4 indicated by
11 .5 ‘e "magic numbers”
B of nucieons.
& 1f,, 8
- s
= 1d,, <3
25 e .
-1 d i_“ 2 EE E
k: 1 'ds._. L& .@
; D
1 1 p-|_, -
10 i = :




Experimental / knock-out(Ne)




Experimental / particle transfet*Q)




Experimental / facility concept
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and Rl Beam Factory

RIKEN Accelerator Research Facility
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RIKEN:
Rl Beam Factoil




Detection technigque |
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Bound excited states #iF

counts / 48 keV
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USD: no bound excited states
MCSM: one bound excited state
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HC'FFa results are more consistent with MCSM
=—504 keV
7 eV Beam intensity at RIPS: 4 cps
| | 1/ Expected at RIBF: 1700cp$Ca@200pnA)
| \HMM * * complete spectroscopy is possible
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Valence neutron decoupling 1fC

‘Pure neutron excitation” | pecomposition of p and n contributior
to the transition matrix elements
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Next steps:

* Investigate higher excited states
« Search for decoupling in heavier
mass regions




Island of iInversion |




Island of inversion®%3Na33:3g,?

counts / 36 keV

c.f. with Coulex and fragmentatior
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Next step:Search for inversion in other region:




(d,d) and (d,p)2220

 Part of systematic search for n-decoupling
* Different sensitivity compared to (p,p’)
* CD, target

No neutron decoupling foung !




(d,d) and (d,p)2220 |

Missing mass methad




Csl charged particle array

e 300+ detectors

e 120 MeVA (55mm)

« Compact design

e Modularity (16*16mm)

« Excellent light collection
» Good for light particle ID

e First tests with 156 crystals:

220-beam, on air
20MeV In vacuum




Proposed experiments at RIBF |

Known: °

New: o

Physics aim (n-decoupling, s
Method (inverse kinematics,

nell gap studies) etc.
_Ig.H target)

Gamma detection (DALI2 Na

-array)

Analysis (cross section, DWBA/ECIS)

Beam species/intensity
Charge state identification

Particle ID (Zero Degree Spectrometer)

Beam energy (100+ MeVA)




Summary |

 EXotic nuclear physics needs exotic technique

A variety of physics programs can be run using RIBF

* (p,p") Is a strong candidate for a down-to-eartBHRexperiment
e Never forget N=5078Ni, 89Zn (intensity permits)

« ATOMKI contribution to RIPS-RIBF

e The future help of JSPS Is essential to maintain theboliation




To be continued...at RIBF




