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Around N=20 @ OOOOO Transfer Mg OOOOOO0OOO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

The evidence in 3!Mg

G Neyens et al, PRC 84 (2011) 064310

At the border of the island?

*'Mg experiment

*'Mg (AMD+GCM)
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e Other spins from B-decay and reactions
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Around N=20 @@OOOO Transfer Mg OOOOOO00OO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

The evidence in 33Mg

G Neyens et al, PRC 84 (2011) 064310

The ground-state parity puzzle
e /=3/2 by B-NMR and from laser spectroscopy

e Combined B-decay, in-beam spectroscopy,
Coulex, laser spectroscopy, n-knockout
suggest negative parity

e Theory indicates 3p2h configuration
for the gs and 484-keV state

Ground state has 2 neutrons
across N = 20 as in 3132Mg

e Suggestion to use transfer reactions to
constrain spins
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The shape coexistence picture G Neyens et al, JPG 43 (2016) 024007
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Around N=20 @@@@®OO Transfer Mg OOOOOO0O0OO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O
g-factor and quadrupole moment in 34AI™

ZY. Xu et al, in preparation

.. 1+
34Al: transitional nucleus? 46.6 keV

e g-factor in 3*Al8 suggests OpOh-2p2h mixing 0 4-
P. Himpe et al., PLB 658 (2008) 203 34A|

e 1* predicted with a 2p1h structure

e Recently observed at 46 keV # B,
R. Li¢a et al. PRC 95 (2017) 021301(R) . .

e B-NMR/NQR at GANIL/LISE R ?
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— g-factor and quadrupole moment Movable erystal holder
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— Adow n scintillator

Beam direction
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e ., .;:n chamber

Magnet coil

M. De Rydt et al NIMA 612 (2009) 112
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g-factor and quadrupole moment in 3*AI™ .\, .l in preparation
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Around N=20 @@@@®@®® Transfer Mg OOOOOO00OO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O
g-factor and quadrupole moment in 3*AI™ .\, .l in preparation
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Around N=20 @@@@®@®® Transfer Mg @OOOOOOO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O
° [ . 30
Transfer reactions in Mg: *°Mg(d,p) v sildstein, pho thesis, Tum (2010)

e 39Mg beam at REX-ISOLDE, 3 MeV/nucleon
e T-REX charged-particle detector
e Miniball y-ray array
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Transfer reactions in Mg: 3°Mg(d,p)

V Bildstein, PhD thesis, TUM (2010)
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Around N=20 @00 0®@®® Transfer Mg @@@®OOOOO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

Transfer reactions in Mg: 3°Mg(d,p)

V Bildstein, PhD thesis, TUM (2010)
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Around N=20 @00 0®@®® Transfer Mg @@@®@®OOOO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

Two-neutron transfer to 32Mg K Wimmer et al., PRL 105 (2010) 252501

Looking for the second, spherical 0* in 32Mg:
**Mg(t,p)**Mg

e 30Mg beam at REX-ISOLDE, 1.8 MeV/nucleon
(below fusion barrier for Ti)

e Tritium-implanted Ti foil (t: 40 pg/cm?)
e T-REX charged-particle detector
e Miniball y-ray array
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Two-neutron transfer to 32Mg K Wimmer et al., PRL 105 (2010) 252501

'Mg(t,p)32Mg

Two states identified, well separated
(despite poor resolution)
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Around N=20 @00 0®@®® Transfer Vg @0 @@®@®O®OO Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

32
Two-neutron transfer to > Mg K Wimmer et al., PRL 105 (2010) 252501
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Around N=20 @00 0®@®® Transfer Vg 00 0O®O®O®@®O Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O
32
Two-neutron transfer to *“Mg K Wimmer et al., PRL 105 (2010) 252501

**Mg(t,p)*’Mg
e Angular distributions: [=0

e y-ray coincidences with excited state:
no 2* (18 cts expected from 2* at 886 keV)
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Around N=20 @00 0®@®® Transfer Vg 00 00O®O®O®® Transfer NiOOOOOOOO Transfer Pb OOOOO Summary O

Two-neutron transfer to 32Mg

K Wimmer et al., PRL 105 (2010) 252501

0Mg(t,p)32Mg

1d 2s,, 1d,, 2p_ 1f,,

5/2

“naive” 2-level no-mixing does not work

(p3,/2)2 component both in the gs

and excited state
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. . . J. Dirik |, PLB 736 (2014) 533
Transfer reactions towards 58Ni: 66Ni(d,p) ™ *" " 8. 00 70 B0 >

6Ni(d,p) 2.85 MeV/nucleon
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Around N=20 @00 0®®® Transfer Vi 00000 O®O®® Transfer Ni@@OOOOOO Transfer Pb OOOOO Summary O

. 68SRI:. 66NI: J. Diriken et al, PLB 736 (2014) 533
Transfer reactions towards °2Ni: ®°*Ni(d,p) PRC 91 (2015) 054321
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. . . J. Dirik |, PLB 736 (2014) 533
Transfer reactions towards 58Ni: 66Ni(d,p) ™ *" " 8. 00 70 B0 >
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Transfer reactions towards %2Ni: °¢Ni(d,p)

J. Diriken et al, PLB 736 (2014) 533

PRC 91 (2015) 054321
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Transfer reactions towards °®Ni: ®®Ni(t,p) | ciseviers php Thesis, kUL 2014

%6Ni(t,p)2Ni at 2.6 MeV/nucleon

e Few Y’s to ground state

| Energy of all Cluster, rough doppler corrected prompt with protons (no pID 11) |
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Around N=20 @00 0®@®® Transfer Vi 000000 O®® Transfer Ni@OO®O®O®O®OO Transfer Pb OOOOO Summary O
Transfer reactions towards ®2Ni: ®°*Ni(t,p) | iseviers, pho Thesis, kut, 201

%6Ni(t,p)2Ni at 2.6 MeV/nucleon
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Around N=20 @00 0®®® Transfer Vi 000000 O®® Transfer Ni@OOO®O®O®O®O Transfer Pb OOOOO Summary O

Transfer reactions towards °®Ni: ®®Ni(t,p) | ciseviers php Thesis, kUL 2014

%6Ni(t,p)2Ni at 2.6 MeV/nucleon
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Transfer reactions towards °®Ni: ®®Ni(t,p) | ciseviers php Thesis, kUL 2014

%6Ni(t,p)2Ni at 2.6 MeV/nucleon

e Two-neutron overlap amplitudes
from MCSM (T. Otsuka)

pf+gq/,+d5/, both protons and neutrons
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Around N=20 @00 0®®® Transfer Vi 000000 O®® Transfer NiQOOOOO®O®® Transfer Pb ®OOOO Summary O

To the Pb region T Otsuka and Y Tsunoda, JPG 43 (2016) 024009
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Around N=20 @00 0®®® Transfer Vi 00000OO®® Transfer NiOOOOOO®O®® Transfer Pb @@OOO Summary O

To the Pb region T Otsuka and Y Tsunoda, JPG 43 (2016) 024009

Neutron number
97 98 99 100 101 102 103 104 105 106

I I I I I I I I I I
) 2
050 A . 12;
0.25 07
E A
= /
© 0.00 |- 0;
3 —?—13/2;
A S— . . oy
(\L 0.00 0.05 0.10 0.15 0.20 0.25 03
Wy —0.25 | T
1
¢ { Literature gslis
¢ & Experiment gsfis
-0.50 - BN MCSM with gy ~ Hexp
excl. via Py # Hexp

v(i13/2) m(h9/2) —
10 } 1 I MCSM (large deformation)
g — [ MCSM (small deformation)
8l
£
2 . . |
5 C 0.00 0.05 0.10 0.15 0.20 0.25 0.30
S 4 ,62
3
8 2f I —
0 1.0 2.0 3.0
o1 1 il
177 178 179 180 181 182 183 184 185 186 Energy (MeV)

Mass number

KU LEUVEN

Riccardo Raabe — KU Leuven ESNT Workshop - Saclay, 27/10/2017



Around N=20 @00 0®®® Transfer Vi 000000 O®® Transfer NiOOOOOO®O®® Transfer Pb @O@O®@OO Summary O

To the Pb region T Otsuka and Y Tsunoda, JPG 43 (2016) 024009

1-n transfer in Hg
e '%8MHg (d,p) and (p,d)

e Beam intensity = 10° pps - feasible!
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Around N=20 000 0®@®® Transfer Vi 000000O®® Transfer NiOOOOOO®O®® Transfer Pb OOOO®® Summary @
Summary

e Data from all sort of techniques are necessary
Importance of “anchor points”

e Transfer reactions with radioactive beams are feasible,
but they remain very challenging!

® Choose cases accurately
Aim for good-quality data on accessible nuclei

e y-ray detection often essential
Resolution vs efficiency

® Spectroscopic factors not always reliable
(unknown reaction mechanism)
Use relative quantities to interpret cross sections
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