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Measurement of Relative Intensity of the Discrete y Rays From the Thermal Neutron Capture

Reaction 155, 157 Gd(n, y) Using ANNRI Detector (JPARC)
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The properties of Gd nucleus and the previous Gd (n, y) experiments have been reviewed. An experiment was
conducted to measure the energy of y —rays from the thermal neutron capture reaction on enriched gadolinium targets
(*5Gd and 57Gd isotopes). The experiment was performed using ANNRI Germanium Spectrometer at Material and
Life Science Experimental Facility (MLF) of the Japan Proton Accelerator Research Complex (JPARC), which
provides the most intense pulse neutron beam for neutron time-of-flight experiments in the world. The purposes of our
experiments and analysis are to provide precise y-ray spectrum of %17Gd(n, y) reactions and provide precise Gd

decay model to neutrino physics field and other related fields.

We measured the y rays produced from the *%5'%Gd(n, y) reactions in the thermal energy region with the superior
energy resolution of the ANNRI spectrometer. The background was measured by using empty target (target holder
only) and it was estimated to be negligible (about 0.1%). The photo-peak efficiency of the spectrometer has been
calibrated from 0.2 to 9 MeV using y rays from the standard radioactive sources (®°Co, *3’Cs, 15?Eu) and the prompt y
rays from **Cl(n, y) reaction. The photo-peak efficiencies of the spectrometer from 0.2 to 9MeV were understood

within £10% accuracy.

Our data of relative intensities of prominent discrete y rays from °’Gd(n, y) reactions were found in fair agreement
with the values published by Nuclear National Data Center (NNDC) (CapGam). The relative intensities of discrete y
rays from 5°Gd(n, y) reaction have been measured for the first time. The accuracy of the y-ray spectrum measurement
for our thermal neutron capture experiments should be better than others, as we used most intense pulsed neutron
beam and used Germanium spectrometer with very high energy resolution. We have also built a y —ray emission

model of $%61%8Gd decay, in which y rays were classified into discrete prompt y rays and continuum spectrum.
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