f-delayed two-neutron spectroscopy of 134In
A novel window into nuclear structure
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Motivation for the study of 13*In

* Proximity to 134Sn
* High Qg and low S5, (14.46, 6.031 MeV)
e P, = 10%
* Two-neutron energy correlations a viable
probe for nuclear structure

* Search for vij3/, s.p. state
« 1326n(°Be, 8Be)133Sn*, E,, =~ 400 keV
J. Allmond et al.; Phys. Rev. Lett., 112 172701 (2014)

* Nonstatistical neutron emission
J. Heideman et al.; Phys. Rev. C., 108 24311 (2023)
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Detection Setup
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The NEXT detector

Neutron dEtector with multi-neutron (Xn) Tracking
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Two-Neutron Events in NEXT
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Asmgnment of i13 / 2 s.p
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Asmgnment of i13 / 2 s.p. state
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Deconvolution of INDIE
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Comparison with Hauser-Feshbach
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Comparison with Hauser-Feshbach
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* No EM deexcitations observed which suppress feeding Ecx(72%Sn) (MeV)

* Branching to G.S. underpredicted, branching to i,3,, overpredicted

* Suggests intermediate nucleus has knowledge of structure
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Conclusion

« Performed first beta-delayed two-neutron spectroscopy of the r-process nucleus *3*In

* Assignment of the i3/, single-particle state in 1338n using two-neutron energy correlations in NEXT
« E, =430(7) keV
El-*13/2(1335n) = 2829(8) keV
* Feeding via multiple excited states in 13*Sn

* Observed suppressed branching to i;3/, from excited states in 134$n populated at GT resonance, as
compared to HF statistical model with optical model extension (KDUQ)

First -Delayed Two-Neutron Spectroscopy of the r-Process
Nucleus '¥In and Observation of the i3/, Single-Particle Neutron State in '*Sn

3 L]
Fundln = P. Dyszel SR Grzywacz JZ Y. Xub,' N. Kilarnurd_.z_ M. Kamy A Korgul S M. Madurga S s Neupane N
This research was sponsored by the National Nuclear Security A. Algora®,” A.N. Andreyev®," M. Araszkiewicz®,”” R. A. Bark,” J. Benito,” N. Bemier®,” M. J. G. Borge®,"
Administration under the StCW&I’dShip Science Academic Alliances program M. Caballero®,” P. Chuchala,” T. E. Cm‘olios.“ C. Costache,'” J. G. Cubiss®,""” H. DeWitte,"" J. E. Escher®,’

. D. Femnandez-Ruiz®,"" A. Fijalkowska®,” L. M. Fraile®,” H. 0. U. Fynbo®," J. Gouge®,' J. L. Herraiz,” A. Tllana®,”
through DOE Cooperatlve Agreements Nos. DE-NA0003899 and DE- P. M. Jones®,” D. S. Judson,” P. Kamifska,” T. Kawano," K. Kolos®," M. Labiche,'” R. Lici®,"” M. Llanos-Expésito,”
NA0004068. It 1s also Supported by the U.S Department of Energy Office G. G. Delorenzo®,” N. Marginean,'” I. Michelon,'® C. Mihai,"* E. Nicher,” C. Neacsu,” J. S. Niel&a«en.l“1 B. Olaizola®,"

: . i J.N. Orce®.'” C. A A. Page.” R.D. Page®.” J. Pakarinen. "' A. Perea,'" M. Piersa-Silkowska®, " Zs. Podolysko,**

f Science, Office of Nuclear Physics under Contract No. DE-FGO02- et "Syabiusiniabo Maniuaiube oot wiy " R e a6

0 ? . ) . : J. 5. Prieto, ~ M. Rajabali®,™ J. Shaw®, " K. Solak,’ M Q.InJL.nk o Tengbldd P.G.T. Vicente®,’ N. Warr,”
96ER40983 and by the National Science Foundation under the contract J. Wilson®,” Z. Yue,” and 8. Zajda®

NSF-MRI-1919735.

Tenpessee Decay Station

(IDS Collaboration)

O TENNESSEE



	Content Layouts
	Slide 1: bold italic beta-delayed two-neutron spectroscopy of open paren sub , to the bold 1 bold 3 bold 4 close paren bold italic cap I. bold italic n  A novel window into nuclear structure
	Slide 2: Motivation for the study of open paren sub , to the bold 1 bold 3 bold 4 close paren bold italic cap I. bold italic n 
	Slide 3: Detection Setup
	Slide 4: The NEXT detector
	Slide 5
	Slide 6: Assignment of subscript base , bold italic i. bold 1 bold 3 over bold 2 , end base , sub  s.p. state
	Slide 7
	Slide 8
	Slide 9: Comparison with Hauser-Feshbach
	Slide 10
	Slide 11: Conclusion


