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Why
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154Gd s-only isotope: it can be produced only via s process
because it is are shielded against the B-decay chains from the r-
process region by the isobar samarium >*Sm
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Why
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154Gd s-only isotope: it can be produced only via s process
because it is are shielded against the B-decay chains from the r-
process region by the isobar samarium >*Sm
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Why
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154Gd s-only isotope: it can be produced only via s process
because it is are shielded against the B-decay chains from the r-
process region by the isobar samarium >*Sm
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Gd-154 (ENDF/B-VIII.0 resonance paramters, n_TOF data above 2.7 keV)
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How, where, when
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How, where, when > GOODFELLOW

8.749 g
ORNL

0.263 g - 1.414E-4 a/b
metal disc

Natural Gd

99%

154Gd ~ 66,78 %
main contaminant °°Gd

~17.52%
Radius =1.5 cm

@ EAR1 (FP=184 m)

Total detection energy system:
* PHWT

* 4C.,D,from LNL-INFN

Normalization and Background:
Au, Pb, Gd with FILTERS | ALMA MATER STUDIORUM
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How, where, when

n +

S,=10 MeV

A+1
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How, where, when

Measurement setup @ EAR1 (184 m): Flux + Capture

Capture
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Data reduction Background

1072

Background
= RED+BLUE
curve

10°°
z
o
B 104
= 10
>
8 .
; -5 e S
10 154G -
Empty frame e .
107k n, y backgroud e S '
M
1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 l b 1 b b L1 1 1 l
10° 10° . 107
time - Ty (ns)

<R o

Istituto Nazionale di Fisica Nucleare

) ALMA MATER STUDIORUM

NIVERSITA DI BOLOGNA




Data reduction Background

In-beam y-rays scaled to z of the
sample under investigation
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Data reduction normalization
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Data reduction
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Incident neutron energy (eV)

8.5

Different WFs

* Different discrimination levels

» Different upper cuts

* Normalization (SiMom, protons)
Were checked... what else?

Jm%
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Study of the sample
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1000
Time-of-flight (us

TRANSMISSION:
> N =0.89+0.04

» 1>°Gd (20.1%) in °*Gd sample
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Resonance analysis RRR
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Resonance analysis RRR
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Resonance analysis RRR
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Resonance analysis 154Gd(n,y)

T T T T v v T v v v v T v T

0.77 v v v v v
0.6 o 154Gd(n, v) 165 (3 new)

% 0.5 — ENDF/B-VIII resonances
> up to 2.7

> 0.4 —n_TOF e

303

0.2
O .

0.1

0

0.9
.5 0.8
g 0.7 | 154
£ 0.6 _ { *Gd(n, tot)
< 0.5 — ENDF/B-VIII
~ 0.
—n_TOF
0.3 -
0.2

25 - 22 - 225 | | 23 | | 235 | | 2 LMA MATER STUDIORUM
Neutron energy (eV) fitaiaasn




Resonance analysis 154Gd(n,y)
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Resonance analysis 154Gd(n,y)
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Resonance analysis 154Gd(n,y)
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Resonance analysis 154Gd(n,y)
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Analysis 134Gd(n,y) <‘>

Hauser-Feshback
calculation to extrapolate
at E_ > 200 keV
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Analysis MACS
Maxwellian Averaged Cross Section

0.1 1
7.5 ,
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TALYS calc. (norm=0.9) =—

MACS x sqrt(kT) [b x sqrt(keV)]
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Analysis MACS
Maxwellian Averaged Cross Section
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Results & conclusions

« n+1%Gd > 155Gd + y studied at n_TOF from ~1 eV to 200 keV +
extrapolation at higher energy with HFSM

« Crucial/auxiliary Transmission experiment at GELINA

«  MACS (uncertainty ~7%) in the region of interest to s process is 10-20%
lower than KADoONiIS$

« Preliminary model calculation: impact on s-only '°4Gd isotope: its s-
process nucleosynthesis is enhanced ~ 6%
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MACS

-

_ For Astrophysical applications it is important to determine
kT =8 keV

, for various temperatures (kT depends on stellar site).

—
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Reaction rate (cm3s™):  r = N,N,,vo(v)

N L r = NyN, (0" V)
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Neutron flux
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Neutron energy ?eV MACS = = j O'(E)Ee ~E/(kT)dE
Ur \/E(kT)z 0

______________________ 4.5
1 Two methods are used to determine 4
I MACS: 'g

1. measurement of energy dependent neutron 53-5

capture cross-sections;
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Literature RRR

Isotope Facility Enrichment Capture Transmission?
Detector

Nevis Lab <1keV
ORELA < 2.6 keV
DUBNA <224 eV
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Experiment

Isotope Protons

197Au 4 x 1016 Cyclic - after
calibration

>4Gd 1.88 x 1018

natGd 2.3 x10Y

Carbon 4 x 1016 From 88Sr and 8%Y
campaign

Lead 1.2 x 1017

Empty 3.5 x 10"/

Others 2.0 x 1017 Filters bkg

Full calibration (}3/Cs, 88Y, Am-Be and Cm-C

composite y-ray source) every week
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14t August 2017

10th September 2017
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wcounts/bin

Data reduction
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wcounts/bin

Data reduction Background
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Data reduction Multiple scattering
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correction
1.02 in the URR
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Data reduction Multiple scattering
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