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Abstract. The accurate knowledge of the '*'Sm(n,y) cross section has important implications for
the nuclear technologies as well as for fundamental studies. Due to its radioactivity, the only
experimental data available on 51Sm were derived from a transmission measurement [1].
Nowadays thanks to the innovative features of neutron time-of-flight facility (n_TOF), it was
possible to measure *'Sm(n,y) cross section in a wide energy range and with good accuracy [2].
We present, here, the main experimental results together with the implications concerning the
nuclear astrophysical part.

Keywords: '°'Sm, neutron capture, level density, neutron strength function, nucleosynthesis,
S process

PACS: 25.40.Lw, 26.20.+f, 27.60.+j, 97.10.Cv

OUTLOOK

The " lSm(n,y) cross section is recently measured at innovative neutron time-of-
flight facility (n_TOF) set in operation at CERN. Due to its radioactivity, up to date,
the only data available on this isotope were derived from a transmission measurement
[1]. Nowadays thanks to the innovative features of n_TOF such as high neutron flux,
long flight path and low background, it was possible to measure *'Sm(n,y) cross
section in a wide energy range (0.6 eV-1 MeV) and with good accuracy (6%) [2].
Neutrons at n_TOF are produced by spallation of the PS proton beam onto a massive
Pb target, while the y-rays, from capture events, are detected with liquid organic
scintillators (C6D6)-based detectors. A detailed description of the facility, of the
experimental set-up and of the data analysis is reported in the reference [2].

In the resolved resonance region (0.6 eV-1 keV), the capture cross section is
represented in terms of R-matrix resonance parameters. The systematical analysis of
the resonances has indicated that the most part of the detected levels are s-wave. Using
the resonance parameter values, we have calculated, with better accuracy than in the
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past [1] see Figure 1, the main nuclear quantities such as: average spacing <D>o =
1.48 £ 0.04 eV, the neutron strength function Sy = (3.87 £ 0.2)x10-4, and the
resonance integral RI = 3,575 = 120 b. These results assume particular relevance for
the nuclear technologies. In fact, 151Sm is produced abundantly during nuclear reactor
operation and although its half-life (~ 93 yr) is relatively short, it is often included in
advanced incineration schemes. Moreover, due to its position in between the neutron
magic '**Sm and the deformed rotators 154Sm isotopes, the study of the '**Sm
provides important information about the nuclear structures in this mass region.

In the unresolved resonance region (1 keV-1 MeV), the capture yield is used to
calculate the capture cross section, see Figure 1, and to derive the Maxwellian-
averaged cross section (MACS) which has been found much higher than the
theoretical predictions. This result has a great relevance in nuclear astrophysics. In
fact, the relative probability of two processes (beta decay and neutron capture) of the
'5'Sm branching-isotope, strongly varies the s abundances of the isotopes in the Sm-
Eu-Gd region and particularly of the '**Gd [2].
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FIGURE 1. In left panel, the cumulative number of levels is represented together with previous experimental data
(open circles [1]) and an interpolation of the new data (dashed line). Right panel illustrates the experimental
151Sm(n,y) cross section compared with JEF-2.2 evaluated data (dashed line).
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