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1) 152Gd and '°*Gd are s-only isotopes
« they can be produced only via s process
because they are shielded against the [3-
decay chains from the r-process region by
the isobars samarium
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2) Capture cross section of 198Gd drives the production of 15°Th
« the ratio of their observed abundances in carbon-enhanced metal-poor (CEMP) stars
provides a constraint for the contribution of the s-process
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Requirements:
« Wide energy range

* Very good energy resolution

Mastinu et al., CERN-n_TOF-PUB-2013-002, “New
C,D, detectors: reduced neutron sensitivity & improved safety”
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* Low neutron sensitivity
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Background: 1°2.154158Gd are relevant in the study of s process
because of their impact on s-process abundances. Measurements
are present in literature, however large discrepancies are still
present and call for a more systematic and accurate study.

Idea: simultaneous investigation of Gd isotopes: measurement of
capture cross section on enriched gadolinium
samples(152,154.156,158,160GGd) at EAR-1 with an array of 4 C,D,
detectors. Taking advantage of the result of 1°5Gd and '°7Gd capture
measurements.

Goal: accurate determination of stellar cross sections with overall
uncertainty below 5% for thermal energies of interest to s process,
from few keV to about kT = 100 keV, i.e. 20 meV <E, <1 MeV

Proton request: 3.3%x10'8 protons |
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Table 1: Gadolinium isotopes
Isotope Binding energy Natural abundance ORNL enrichment

(MeV) Yo To

152Gd 6.25 0.20 32 — 51
151Gd 6.44 2.15 > 66 and 99.3
19°Gd 8.54 14.73 > 90
563 6.36 20.47 93 — 99
15TGd 7.94 15.68 > 90
158Gd 5.94 24.87 > 95
10Gd 5.64 21.9 95 — 98
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