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Physics motivation

The region around <%%Pb has been very difficult to populate
experimentally due to its large A and Z. We would like to study the
nuclear structure evolution beyond N = 126.
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How can we study this region?
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Multinucleon Transfer Reaction

* |t is possible to transfer several nucleons and large
angular momentum between the projectile and the

tal'get nuckeon V<< Vg
e |t has been proved as a ' ® ) o

fantastic mechanism with stable T

beams. : Grazing Target-like - E._l ;\10“ _____
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L. Corradi et al., J. Phys. G 36 (2009) 113101.
J.J Valiente-Dobon, Basic Concepts in Nuclear Physics: Theory, Experiments and Applications (2016).
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Multinucleon Transfer Reaction
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Multinucleon Transfer Reaction

GRAZING calculations

N:126

10°

1 at heavy masses _
iction at heavy masses O )

1 Z:82

proton and neutron pick-up
channels lead to neutron rich
heavy mass nuclei

1 Z:50

1 Z:28

proton and neutron stripping
channels lead to neutron rich
medium mass nuclei
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Multinucleon Transfer Reaction

GRAZING calculations

10°

102

With this technique is possible to do:
* In-beam spectroscopy of several
= nuclei at the same time.

» = \We can investigate isomers.
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Experimental setup

= Beam Intensity required 1.5 107pps.
= First Exp. @ HIEISOLDE with all cavities 3" phase (@ 6.2 MeV/u) and the RF
pulse length was 1.6 ms.

27 and 319 \ 2/

Travelling '
setups
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Experimental setup

MNT setup: CD Pos: 22-60°

= Slow extraction (High intensity). Abs Pos: 22-30°

= CD + Absorbers for particle
detection.

= New trigger for MINIBALL.

= Target size must be optimized.

. Thickness Intensity 94Rb6—) _
arget | [mg/em?] [pps] 6.2 MeV/u
208pp 1.0 ~1.0 108 ~15

St 13.0 ~1.0 106 ~ 120

Grazing:
~(30 to 88) ° (Rb-like)
~(70 to 25) ° (Pb-like)

The beam intensity was ~ 1 order
of magnitude less than we expect

due to some RP constrains at CD + Abs: 30-60°

Different trilgsg%lr‘Pn%des (v-v, v-P, Y-v-v, Y-Y-P, ...) have been implemented in
the DAQ.
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Preliminary results thin target
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Energy particle [MeV]
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Preliminary results: case of 21°Pb
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Preliminary results: case of 21°Pb

Gates on delayed 298keV + 799keV lines of 210Pb
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Preliminary results: case of 21°Pb
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Preliminary results: case of “1°Pb
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Outlook and future perspectives

* The experiment was successful despises of the low
beam intensity (limited due to the radiation inside
ISOLDE).

» Cross-sections for MNT using the thin target will be
extracted. Theory Vs Experiment.

* In-beam y spectroscopy is ongoing with the thick
target:

* We expect to construct the level scheme for all the nuclei
produced (projectile and target like).

« We can identify isomers with lifetimes higher than 25 ns
(projectile and target like).

Multinucleon transfer technique with Radioactive lons
Beams has been proved at ISOLDE. New opportunities!
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