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Two proton radioactivity
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. two-proton radioactivity status
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3-body model

Agreement for dominant (88%) d-wave configuration

1YMg = !"Negs + 7T(d5/2)2

The same interaction describes '8Na and °Mg

18Na is only intermediate nucleus measurable



The case of 18Na

Mass predictions
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V.Z. Goldberg et al, Phys At. Nuc

. Resonant elastic scattering
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Experimental set-up @ GANIL
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* SPIRAL Beams : YO/ Y’Ne @ 4 A.MeV, 10%pps
* Beam purity ~ 100%

* Targets : CH, (100um) / 12C (125um)

*1’Ne T,,=0.1s decays by Bp (90%) and also Ba (10%)
-> Rotation of target 1000 r/min
-> MCP time signal (efficiency ~100%)




Resonant elastic scattering in lab

AE-E selection } experiment
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retical calculations for 18Na

18Na 6% 1"Ne g.s. 6% 1"Ne*(3/27)
states 1&’5!.'2 251},.'2 1d5jgg 2.‘51;2
17 _ 0.086 0.021 0.183
27 0.644 0.311 0.042
0y _ 0.750 - :
, 15 n 0.654 0.031 0.027
N.Smirnova | o~ 0.004 - 0.507 0.028
Shell model | 3 0.621 0.109 -

The first 6 low lying states
can be described by:

®Na=1"Ne,, ® p

BNa=1"Ne"(3/2-) ® p

States predicted



Theoretical calculations for 18Na

1/2+ E, (T) keV
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trix fit of excitation function
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IX fit of excitation function
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trix fit of excitation function
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State Ex(th) I' (keV)
in'®Na (keV) ITNe g.s.
1, 1300 22

2, 1500 8
0, 1650 189
2, 1950 0.2

1362 ? <1 <1
1552(5) 9(3) <1
1773(40) 479 (200) <50
1827 ? <1 <1

1941  551(100)  20(5)

2092 53(5) <100




| evel scheme for 18Na

E, (T) keV
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| evel scheme for 18Na
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Grigorenko, NPA (20
Best agreement with

Lifetime of 1°Mg

T1/2(exp)=4.0(13)ps

shifted

The two s-wave
states are down
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* L.V. Grigorenko, I.G. Mukha and M.V. Zhukov,

Nucl.Phys. A, 713 (2003) 372.
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Lifetime of *°Mg for sequential decay

E, (T) keV
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via Suppresspn o.f s-wave
configuration in Mg

= d-wave dominant

Decay 1=0
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Shel 02 (|Nao; ) > &[m2s1/2 > )= 0.0956




’Mg for sequential decay

Distance traveled
before the emissio

AT
T(E)= (E—Ep+ 124"

Collision time
A.l Baz, Ya. Zel'dariclt and A. M. Perelomov

SCATTERING, REACTIONS and DECAY
in NONRELATIVISTIC QUANTUM MECHANICS
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