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Beta decay of neutron rich nuclei
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« Far enough from the
stability, p-delayed
neutron emission
becomes the
dominant decay
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Relation between beta strength and T, and P, values

An=0+ : Fermi

Ant=1+ : Gamow-Teller

An=0-,1- : Non-unique first forbidden
Am=2- : Unique first forbidden
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In order to characterize the complete p-strength distribution we
are aiming to combine (whenever is feasible) measurements with:
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Motivation: microscopic summation calculations of Vv,

» The delayed neutron fraction B is a Number of delayed

key parameter in the control of reactor neutrons per fission
power

» Microscopic summation calculations V. = E Y. .Pi
lack still the accuracy of Keepin six- d - G

group formula
« Reason: inaccuracies in fission yields

Y and delayed neutron emission Can be used to identity P,
probabilities P, vall_Je_s that should be
revisited
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Experiment
(June-2010):

BELEN-20 @JFLTRAP/IGISOL.:
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Experiment lons implanted and their -
decay measured in a stack

BELEN-30 @FRS-GSI: (August-2011): ¢ pssps: simBa(TUM)
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Neutrons detected with
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setup
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K. Smith, F. Montes, et al.
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C. Domingo-Pardo et al.;:3™ r-process abundance peak
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Very difficult
measurements
but we obtain P,
values for a
handful of
isotopes
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Meutron detection effici

Latest measurements (Nov. 2014):
BELEN-48 @JFLTRAP/IGISOL-IV:
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The BRIKEN Project

« The largest moderated neutron detector
« The AIDA implantation detector
» BIigRIPS spectrometer

New Linac-Injector ~ RILAC

o 20 institutions
» 50 participants

Ciemal
Centro de Investigaciones
Energéticas, Medioambientales
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About 172 3He tubes
(ORNL, UPC, GSI,
JINR, RIKEN) +
triggerless DACQ (IFIC)
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» A. Estrade, G. Lorusso, F. Montes: “Measurement of beta-delayed neutron
emission probabilities relevant to the A = 130 r-process abundance peak”
« K. P. Rykaczewski, J. L. Tain, R. K. Grzywacz, |. Dillmann

“Measurements of new beta-delayed neutron emission properties around

doubly-magic 78Ni”
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Conclusions:
« Measurements of P, values can give information

(otherwise inaccessible) on p-strength distribution on
exotic n-rich nuclei close to the end of the decay energy
window

 The BELEN detector has been used successfully to
improve our knowledge on P, values of fission products
and also on A=200 nuclei

« Extension of this type of measurements to new facilities
are ongoing

THANK YOU!



