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Introduction: exotic nuclei around 132Sn
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Introduction: exotic nuclei around 132Sn
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Introduction: exotic nuclei around 132Sn
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Article Nature | Vol 574 | 24 OCTOBER 2019 | 497

Identification of strontiumin the merger of
twoneutronstars

https://doi.org/10.1038/541586-019-1676-3

Darach Watson'**, Camilla J. Hansen'**°, " ?,

Daniele B. Malesani'®*, Anja C. Andersen’, Johan P. U. Fynbo'*, Almudena Arcones®’,

Andreas Bauswein’”, S(efanoCovmo Aniello Grado', Kasper E. Heintz'2", Leslie Hunt®,
Leloudas', Andrew J. Levan™", Paolo Mazzali™® &

Elena Pian'® The kilonova AT2017gfo—which was found following the

discovery of the neutron-star merger GW170817 by gravitational-wave detectors'*—was
the firstkilonova for which detailed spectra were recorded. When these spectra were
first reported'", it was argued that they were broadly consistent with an outflow of
radioactive heavy elements; however, there was no robust identification of any one
element. Here we report the identification of the neutron-capture element strontiumin
areanalysis of these spectra. The detection of a neutron-capture element associated
with the collision of two extreme-density stars establishes the origin of r-process
elements in neutron-star mergers, and shows that neutron stars are made of neutron-
richmatter®.
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Introduction: exotic nuclei around 132Sn
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Introduction: exotic nuclei around 132Sn
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Introduction: exotic nuclei around 132Sn
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Introduction: simple nuclei around 132Sn
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Introduction: simple nuclei around 132Sn

Shell-model description

of neutron-rich nuclei
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Status: B-decay daughters of 13413%|n
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Status: B-decay daughters of 13413%|n
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Experiment: ISOLDE Decay Station
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Status: B-decay scheme of 13%In
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Results: Bn decay of 134In
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Results: Bn decay of 134In
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Results: Bn decay of 134In
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Results: new states in 134Sn

Decay Daughter Energy Relative
branch nucleus (keV) intensity
— By 134Sn 4.93)"
By 134gn 4.9(3)
By 1348n 4.9(4)
— By 134sn 0.6(1)
— By 134gn 2.7(3)

— By 1348 3763(1) 0.5(1)

“Relative intensities were corrected for internal conversion

(174 keV)=0.227(4) and (347 keV)=0.0221(4) [53].
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Results: By decay of 134In
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Results: p2n decay of 13%In tas 021
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Discussion:
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Discussion: Predictions for Py, /o, of 3%In

Method Py (%) Poy (%)
QRPA-1 0.60 99.4
QRPA-2 6.5 86.7
QRPA + HF 78 15
RHB + RQRPA 18.9 46.8
EDM 64.5 2.2
EDMcutoff 28 39
Experiment 89(3) 9(2)
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Discussion: Predictions for Py, /o, of 3%In
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Discussion: Predictions for Py, /5, of 13*In

PHYSICAL REVIEW C 93, 025805 (2016) PHYSICAL REVIEW C 94, 064317 (2016)
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Results: B decay of 1%In
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Results: B decay of 1%In
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Results: B decay of 1%In

Top panels: ==t > 600 ms, == no gate Bottom panels: t <400 ms, long-lived background subtracted
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Results: B decay of 1%In 67,8 &= .
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Results: B decay of 1%In
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Results: B decay of 1%In

Top panels: ==t > 600 ms, == no gate Bottom panels: t <400 ms, long-lived background subtracted
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Results: decay scheme of 13%In i
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Summary

v

B decays of 1341351y provide unique conditions for the simultaneous
investigation of one- and two-neutron excitations as well as states formed
by couplings of valence neutrons to excitations of the 132Sn core.

The B- and B2n-decay branches of 13*In have been observed for the first
time.

Although the prevalent vlgy,» — 7mlgg > GT transition feeds
neutron-unbound states at excitation energies exceeding Sy, of 134Sn,
the 13*In B decay is dominated by S1n emission.

A significant contribution of 7-ray emission from neutron-unbound states
populated in 133Sn and 13*Sn was observed.

Candidate for a 7 ray depopulating the missing v1ij3; s.p. state in 33Sn
was observed.

Transitions following the B decay of 13In were identified for the first time.
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