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Scientific value and motivation f NELTRONS === I
Neutrino - Majorana or Dirac particle © V. Palusové, JGU
. . source: https://nudoubt.uni-mainz.de/public.ph
OuBpB decay — second-order weak-interaction process P pUpIE-PP
Double beta decay Neutrinoless double beta decay
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Goal: the spectroscopy of low-spin states
focus on 0*in 13%Ba
as a final nucleus in OvBp of 13¢Xe to provide additional constraints on NME
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A recent study of the 138Ba(p,t); observed new 0* states 10°F 1 10t} 1
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Energy of second 0" state vs neutron number
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Reaction studied

135Ba(n,gamma) 1%6Ba reaction

Instrumentation

FIPPS - a high-resolution HPGe detector array

Measurement Setup & target properties
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ILL reactor core with different beamlines: Red (fast neutrons),
(thermal neutrons), and Blue (Slow neutrons)
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@ FIPPS
FIPPS-IFIN-HH ARRAY

8 FIPPS clover detectors with ACs with 5 IFIN-HH (from
collaboration) clover detectors

Courtesy of Z. Chen

Combined data from °2Eu and 2”Al(n,gamma)

27Al(n,gamma) reaction FIPPS-IFIN-HH ARRAY
152y calibration source; 2.72 x 10°Bq

Courtesy of G.Colombi
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gamma cascades following n-capture at 13°Ba,
neutron separation energy at 9.1 MeV

Gamma-gamma matrix for constructing a level scheme of *¢Ba

for spin assignment, determination of mixing ratio

W) = Ayl1 + Q,a,P,cos(0) + QuasP,cos(0)]

corrected ang. distribution to the attenuation correction factor;
dependent on the properties and geometry of the detectors
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Detector 1

Schematic diagram of two y rays in a cascade,
emitted with relative angle 6
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12 5n (9107 kev) Angular correlations obtained for 1322 keV — 818 keV
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12 51 (9107 keV) Angular correlations obtained for 1426 keV — 1551 keV
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Credits to Javier Menéndez and Dorian Grzegorz Frycz

136B3 spectrum 136B3 0+ states
—— — 6
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1 - -
Comparison of experimental states and theory up to 3 MeV,
+/- parities are represented with different colors
Experiment: ok i

up to 3 MeV observed five 0* states, additional six 0* states from 38Ba(p,t) not included here

Comparison of experimental J = 0+ states
Theory: and theory, GCN and QX interactions

both GCN and QX predict many more 0 *states up to 6 MeV; so far the experiment sees limited 0 *, theory predicts a “dense forest”
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5 Summary

107740 ke
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% better understanding of final nucleus of the 36Xe OvBpB decay

—_— Newievl

o

% exp. results from (n,gamma) measurements all confirmed

== === = Newramsion

%

% extracted around 170 gammas and 50 levels

== === 3 Tbeglusse

.

— fransition

%

» few 0* states observed by B.Rebeiro et all. confirmed

o

% intensities and BR calculated for observed transitions

—r 20! v
18008 eV
H 137857 keW

1390, 536 ke

L 518.540 ke

! . 1
= 0,000 ke

Partial level scheme of 136Ba, here gates applied on transitions
between 6 MeV in excitation energy and Sn
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Summary and Outlook
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Partial level scheme of 136Ba, here gates applied on transitions
between 6 MeV in excitation energy and Sn
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< better understanding of final nucleus of the 136Xe OvpB decay 8 SI73(1) eV 17.5(2) s
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“ exp. results from (n,gamma) measurements all confirmed i =
« extracted around 170 gammas and 50 levels E E
« few O* states observed by B.Rebeiro et all. confirmed
. o . 4 r 104.8(3) keV
+ intensities and BR calculated for observed transitions ] @
5 "m A4 0.0 keV 13.16 d
55C 83
Outlook _
full spectroscopy of 136Cs needed, 135CS(FI, y) reaction K. Wimmer et al., Phys. Rev. C 84, 014329 (2011)
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recent study via L

1388 a(d,a) reaction to 10—+

investigate states in r

136Cs up to ~2.5 MeV 0'_—5‘__________: [
Previous work [17] GCN5082 This work

B. M. Rebeiro et al., Phys. Rev. Lett. 131, 052501 (2023)

EuNPC 2025, Caen, France contact: j.bardak@gsi.de 22.09.2025

SN100PN




S,

ST V7 /{

‘3"/—'—“3’ NEUTRONS E 5 ][
“Foy s FOR SOCIETY

Jelena Bardak, Kathrin Wimmer, Nikola Jovancevic, Giacomo Colombi,

Lorenco Domenichetti, Dorian Grzegorz Frycz, Corinna Henrich, llja Homm, Ulli Koester,

Thorsten Kroell, Caterina Michelagnoli, Javier Menéndez, Erin Peters, Matthias Rudigier,
Marcus Scheck, Chen Zhigiang, S. W. Yates




