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Fig. 14. The DANCE detector (picture credits: LANSCE-NS
LA-UR-0802953).

processed into physical quantities, like the total γ cascade
energy, γ multiplicity, individual gamma ray energies, and
neutron time of flight. After analysis of these data and sev-
eral corrections (calibration, dead time correction, back-
ground subtraction) the neutron radiative capture cross-
section σ(n,γ)(En) is obtained. Results are presented here
for three energy ranges: i) thermal energy, ii) resolved res-
onance region, and iii) above 1 keV in the unresolved res-
onance region.

i) For an incident neutron energy of 0.025 eV, the mea-
sured cross-sections for 175Lu(n, γ) and 176Lu(n, γ), are in
good agreement with published values [64] while improv-
ing their precisions. The thermal capture cross-sections of
Lu are important for nuclear reactors, where they are used
to measure the core temperature.

ii) The analysis of the neutron capture experimental
data in the resolved resonance region allows the determi-
nation of the energies of resonances as well as their radia-
tive and neutron widths, and spins. For that purpose, we
rely on a R-matrix code to fit the experimental cross-sec-
tions and determine the characteristics of the resonances.
Figures 15 and 16 display the radiative capture cross-sec-
tions measured for 175Lu and 176Lu, respectively. These
new measurements agree with previous experiments [65,
66]. Moreover, since γ multiplicities have been measured,
spin values could be attributed to several resonances.
In the resolved resonances domain, the analysis of mea-
sured data allowed to extract values of the mean radia-
tive width (〈Γγ〉), the mean s-wave level spacing (D0)
and neutron strength function (S0). These values are use-
ful for connecting the evaluations performed in the re-
solved resonance region (using R-matrix) with evaluations

Neutron energy (eV)

−110 1 10
210

C
ro

ss
 s

e
ct

io
n

 (
b

a
rn

)

1

10

210

) @ DANCEγLu(n,
natural

ENDF/B−VII.0 SAMMY7.0 broadened and fitted

Fig. 15. Cross-section for the 175Lu(n, γ) reaction measured
with a natural Lutetium sample in the resolved resonance
range.
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Fig. 16. Cross-section for the 176Lu(n, γ) reaction in the re-
solved resonance range.
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Fig. 17. Cross-section for the 176Lu(n, γ) reaction in the con-
tinuum energy region.

performed in the continuum (using the Hauser-Feshbach
model).

iii) For the Lu isotopes, the unresolved resonance re-
gion extends from a few keV to 1MeV. Unlike the re-
solved resonance region where models only produce a
parametrization of experimental data, continuum mod-
els like the optical model potential can describe experi-
mental data in a more predictive way. Figure 17 displays


