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ANDANTE: highlight

GELINA:

new transmission station for high temperature cross section measurements
to study the Doppler effect

Comparison of experimental transmission for 1 mm

W sample at room temperature and at 600° C
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Bismuth. MYRRHA EUFRAT proposal

Bi1-209

* To iImprove the evaluated data for L2 T T A A A
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Comparison of experimental transmission for 1.26 mm sample with state-of-the-
art nuclear data libraries at 2°°Bi first resonance (802 eV).
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Contributions to EXFOR database in 2020

Results of time-of-flight transmission measurements for "Ag at a 10 m station of GELINA
R,INDC(EUR)-0036,2020. EXFOR entry 23533 (within EUFRAT).

Results of time-of-flight transmission measurements for 15515/Gd at a 10 m station of
GELINA R,INDC(EUR)-0037,2020. EXFOR entry 23727 (within EUFRAT).

Results of time-of-flight transmission measurements for 1°3Rh at a 50 m station of GELINA .
R,INDC(EUR)-0034,2020. EXFOR entry 23455.
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Criticality safety programme

* ORNL DoE collaboration

« "ACa and "aCe reported and included in
EXFOR (entries 23405 and 23322)

o nat\/ and 42Ce recently submitted to
EXFOR (in approval by NNDC)

« Currently transmission and capture
experiments on °°Zr ongoing.
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Preliminary TOF spectra for °°Zr transmission experiment
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Experimental program on Gd isotopes

Transmission (R,INDC(EUR)-0037,2020) and capture data ( EPJA 56(2020)30) on
natural and enriched isotopes.

Evaluated data file with resonance parameters (<500 eV) in preparation.
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NRTA with MINERVE pellets

Previous NRTA with pellets containing UO2 and Ag (JRNC 321 (2019) 519-530) or Tc
(PRC 102 (2020) 015807)

Currently measuring pellets containing UO2 and Gd with 5 different sizes of Gd grain to
study systematic effects (EUFRAT proposal 2020 call)
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Investigation of the de-excitation process In
fission fragments (Stephan Oberstedt)

Mass- and TKE-dependent prompt fission g-ray multiplicity
Angular distribution of g-ray emission
Isomeric yields
Providing data for nuclear modelling (e.g. FIFRELIN)
Collaboration with CEA (Valentin Piau’s PhD thesis)
Measurements performed with VESPA++
Position-sensitive Twin Frisch-grid lonization Chamber (psTFGIC)
Lanthanum-halide detectors for g-rays
EJ301 and stilbene detectors for neutrons
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Position-sensitive FGIC

Suitable design for large targets !
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Average angular momentum and M, (A”)

Average spin, () (xh)
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v-Balll (IJCLADb Orsay)

VESPA++ (JRC Geel)
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Research on the fabrication of spectroscopic
actinide targets

Suitable for any isotope one can get into solution!
K. Eberhardt et al., Johannes Gutenberg University, Mainz
G. Sibbens et al., European Commission, JRC-Geel
S. Oberstedt and C. Fontana [ sample characterization
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Accelerator-based production of medical
Isotopes

Irradiation of molybdenum nano-particle with neutrons or photons
%Mo extraction by centrifugation
Yield determination by means of gamma spectrometry

Feasibility study for production of 22°Ac by neutrons or photons of %?°Ra
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ELBE nuclear facilities

= nELBE: worldwide unique photoneutron source with energies of 0.1 - 10 MeV, 104 s
cm2,10 - 400 kHz, low instantaneous flux
Fast neutron scattering, neutron transmission, neutron induced fission, time-of-flight
measurements

= yELBE: worldwide unique bremsstrahlung source with endpoint energies up to 18 MeV,
108 photons st cm~, cw mode, low-background setup.
Photon scattering, photoactivation, high-resolution y-spectroscopy.

= yELBE and nELBE are unique user facilities (LKII)

= Uniqueness through continuous wave operation with high average currents and
excellent time resolution

Accelerator and Research reactor Infrastruc
Education and Learning

ARIEL 09/2019- 02/2024

EURATOM fission programme 2018
Education & training activities; transnational access for neutron beam facilities (Coord. HZDR) 2 M EUR

R #etH0u1z 18



ipole Strength in >*Fe and °Zn
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Electric and Magnetic D

Experiments with bremsstrahlung at
yELBE and with polarized, mono-
energetic photons at HIyS:
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- Photoabsorption cross sections o,
- Separation of discrete E1 and M1
strengths

- Structures in ¢, of >*Fe (N=28)
- Smooth o, in °6Zn (N=36)
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R. Schwengner et al., Phys. Rev. C 101, 064303 (2020)
R. Schwengner et al., Phys. Rev. C 103, 024312 (2021)
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Transmission measurements in the fast neutron range at nELBE

Oiot (barn)

Giot (barn)

g LI

natHe

E (MeV)

A. Junghans et al., EPJ Web of Conferences 239, 01006 (2020) m
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JEFDOC-2039

. L 16 -
1°Q(n,ar) cross section normalization measured at O(n,a) reaction measurement at GELINA

GELINA Flight Path (FP) station 16-60m:

@ neutron beam diameter: 63mm

Sebastian Urlass!,
A. Junghans!, R. Beyer!, T. Kogler!, D. Weinberger?,

G. Alerts?, J.-C. Drohe?, A. Gook?, J. Heyse?, S. Kopecky?, S.
Moscati?, M.Nyman?, C. Paradela?, A. Plompen?, P. Schillebeeckx?,
D. Vendelbo?, M.Vidali?, R. Wynants?.

R. Nolte® and L. Tassan-Got*.

@ duration: 2 weeks (9.5 days)
@ rep. rate: 400Hz
Detectors:
@ H19 fission lonization Chamber[1]

@ Frisch Grid lonization Chamber

(FGIC)

April 21, 2021

Lyzpr 2JRC 3 PTB  *1JCLab

This work forms part of the PhD thesis of Sebastian Urlass, TU Dresden 2021, in preparation.

[1] R. Nolte et al. Nucl. Sc. and En.:156, 197-210 (2007)
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Sebastian Urlass, recommendation for normalization *O(n,a)'3C

@ normalization region between 1900 - 2200 ns (4 - 5.3 MeV)
avoid incomplete energy deposition at higher energies
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Thick target yield measurements: "2C(n,a) tty

21

Macklin and Gibbons (a) and Bair (b) at the ORNL van de Graaff and tandem used a
large graphite sphere with BF4 proportional counters for 4pi neutron counting

West and Sherwood at the NPL van de Graaff used a large polyethylene cylinder with
3He proportional counters for 4pi neutron counting.

Liskien and Paulsen used the JRC-Geel van de Graaff to determine the double
differential spectra of the emitted neutrons. These were energy and angle integrated.

R. Macklin and J. Gibbons, “Absolute neutron yields
from thick target "**C(a.n),” Nucl. Sci. Eng., vol. 31,
p. 343, 1968.

J. Bair, “Absolute neutron yields from alpha-particle in-
teraction with thick targets of natural carbon,” Nucl. Sci.
Eng., vol. 51, p. 83, 1973.

D. West and A. Sherwood, “Measurements of thick-target
(an) yields from light elements,” Ann. Nucl. Enerqy,
vol. 9, p. 551, 1982.

G. Jacobs and H. Liskien, “Energy spectra of neutrons
produced by alpha-particles in thick targets of light ele-
ments,” Ann. Nucl. Energy, vol. 10, p. 541, 1983.
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Normalization of thin target data for *C(n,a)

Converted to cross sections in case they were stated as S-factors (low energy)
Converted to thick target yields when the data covered a wide enough energy range.
Some data sets were complemented at low energy to allow a meaningful integration.
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TTY (n/a)

What does it look like?
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Useful range for normalization is from 3.5 to 5 MeV in E,
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TTY (n/a)

Before and after normalization: TTY
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Before and after normalization: 1°O(n,a)
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Summary for normalization

Differences between
Sebastian’s work and the
normalization based on
West and Sherwood by
me are within the
uncertainty of the TTY
normalization of 8%

Sebastian’s work provides
an excellent new
experimental confirmation
for the TTY results.

Urlald

Plompen

Pigni& Croft[3]

Reference
reaction(s)

190(n,ap) yield

West&Sherwood|[4]

13C(a,n) TTY

Bair([5]
BC(a,n) TTY,
Harissopoulos[6]
reson. at 1MeV

uncertainty 6% 8% 9%
mainly due to statistics 13C abundance 13C abundance
scaling factors
ENDF/B-VIII.0O 0.92 0.89

JEFF-3.3 1.26 1.25
Bair&Haas[7] 0.86 0.85 0.8
Harissopoulos[6] 1.31 1.27 1.15
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Conclusions

27

There is now an unambiguous result for the normalization of thin target 13C(a,n) data
and historical 1°0O(a,n) data.

It is based on measurements of the thick target yield of "3C(a,n).

It is confirmed by a new independent measurement by Sebastian Urlald and coworkers
from HZDR, CERN and JRC Geel that was pioneered at CERN and HZDR with final
results from GELINA.

The new evaluation of Luiz Leal (adapted since JEFF-3.3) follows the proposal of this
work for the normalization.

For energies above 5.6 MeV the new evaluation still needs a further increase of the
(n,a) cross section.

This is relevant since 50% of the °O(n,a) reaction occurs with E_>5 MeV.
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natNi(n,n’y)"*tNi @ GELINA

>8Ni(p,p’y)*2Ni @ 9-MV Tandem Accelerator of IFIN-HH, Bucharest

Data analysis finalised for both measurements

\ 4

Ongoing experimental campaign @ GELINA
= 40Ca(n,n’y)*°Ca & °F(n,n’y)**F measurements
= Preliminary data analysis

3

Article in preparation & to be submitted to Physical Review C

. 1454-keV transition in S8Ni(n,n'y)s8Ni "t - 3736-keV transition in *°Ca(n,n’y)*Ca
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40Ca(p,p’y)?°Ca @ IFIN-HH

= Experiment proposed by the French collaborators
(Gregoire Henning, Maelle Kerveno, Philippe Dessagne)
within ARIEL

Experiment proposal accepted by the ARIEL PAC but
pending due to travel restrictions (COVID pandemic)
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Ongoing data analysis for a previous >’Fe(p,p’y)*’Fe
measurement @ IFIN-HH




In blue g-transitions from 233U. At least, for 6
of them, Francois will be able to determine

XS.
- 233U data analysis is in progress, /‘\ E c[L 8] Mev ; Radmcw
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IPHC

Institut Pluridisciplinaire
Hubert CURIEM
STRASBOLRG

GRAPhEME

The preparation/purification of the 239Pu samples has started. APszsep
. . . « o4 #¥U(n,n’ 7) cross sections measurement and their impact on the models

The experimental setup will be upgraded regarding the acquisition /... sy 2 s ° ) p A

system (FASTER) and the added of a new planar detector. 5 i £ ymon? . Lesne? X Nonkon A N . Non & Ol

% and R. Wynants*

CNRS, IPHC UMR 7178, rue du Loess 67037 Strasbourg, France
EA, DAM, DIF, F-91297 Arpajon, France
3 Université Pnn~-§ar1ay CEA, Laboratoire Matiére sous Conditions Extrémes, 91680 Bruyéres-Le-Chatel, France

Eum]lmn Commission, Joint Research Centre, Retieseweg 111, B-2440 Geel, Belgium
. . . . 'EA, DES, IRESNE, DER, SPRC, LEPh, F-13108 Saint-Paul-lez-Durance, France

'Horia Hulubei National Institute for Physics and Nuclear Engineering, 077125 Bucharest-Magurele, Romania
The measured 238U(n,xn g) cross sections will be published in PRC s et o e i St Eranrns, o722 b i poner
®Los Alamos National Laboratory, Los Alamos, New Mezico 87545, USA

(Dated: April 16, 2021)

(paper submitted). The reported work is the result of a close et e i i i

energy applications. This article focuses on ***U neutron inelastic scattering for which improvements
are needed to better constrain evaluations and solve inconsistencies in nuclear reactor calculations.

co | I a b ora t ion wi t h th eo ret icians C EA DA M LA N L |A EA A new precise measurement, of (n,zn ) reaction cross sections on U has been performed at the

) ) . GELINA (Geel Electron LINear Accelerator) neutron facility operated by EC-JRC-Geel (Belgium)

with the GRAPREME (GeRmanium array for Actinides PrEcise MEasurements) setup. The prompt

copy method coupled to time-of-flight measurements is used to produce (n,zn v) cross
sections whi n be further combined to infer the total neutron ine
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The finalization of the mounting of the second collimator with its shielding will be achieved
before this summer. Beam time has been accepted by the GANIL PAC to study the
background conditions at 30 m in view of the realization of (n,xn g) measurements with
GAINS and GRAPhEME. The test will be performed in September 2021.

-
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DELCO

Cooled Si detector

300 mm 2
June-July 2019 e(Si) = 5000pum

new Si cristal (N2L cooled )

After several investigations,
the collaboration has now a
suitable detector for the
observation of electrons

Energy distribution at low energy

coming from internal m e XKa and K
. . 10.6 keV s b 72.805 74.12159
conversion process in 12.8 kev 8’4.45, 34T94, 87.3 keV
actinides. Tests with 238U e a?
e Ga\
sample are planned as soon |
N . . 5 keV*
as it will be possible to go 32 kev* ]U
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Ongoing work at n_ TOF, CERN

Summary of the November 2020 n_TOF meeting

For further information check the n_TOF data dissemination page:

https://twiki.cern.ch/twiki/bin/view/NTOFPublic/DataDissemination
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Progress report on the
measurement
of the *N(n,p) reaction
at EAR2

Pablo Torres-Sanchez,
J. Praena, I|. Porras

University of Granada

UNIVERSIDAD
DEGRANADA

DSSSD setup with back-to-
back 14N and 35CI samples
Additional runs with dummy
(Al backing) and a 10B
reference

- 14N
|sample

DSSSD UGR-CNA
Chamber Edimburgh-n_TOF.
Setup of experiment in
collaboration with
C. Lederer-Woods,

S.J. Lonsdale, R. Garg,

P, - / M. Dietz and M. Sabaté-Gilarte.
> 3 \;."’,
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n_TOF Collaboration Meeting

Online, June 9th 2020 Pablo Torres-Sanchez

Next steps with DSSSD:
— Data below 200 keV is ok

Find a solution to the count loss at the resonance region

* Check possible pulse misidentification during rootfile production

Error estimation calculations for DSSSD
— Extend range at least to the first resonance
*  Apply SAMMY fit including the RF to extract resonance parameters

— Prepare a Draft for publication



3Cl(n,v) analysis update

(June 2018, EAR1 — C6D6)

The University of Manchester

S. Bennett, T. Wright, |. Porras and the n_TOF

‘e
NATIONAL NUCLEAR @g .
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LABORATORY-..
UK virtual collaboration meeting

N DN November 25, 2020

Exp. data with bkg
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P so far in the analysis:

data quality

detector response & calibration
dead-time corrections

time-to-energy

weighting-functions & suitable cascades
background subtraction

sample contaminant checks (ICPMS)

yvvyVYYYY

» vet to complete:

» check on low energy flux with SIMON
» production of yield & SAMMY analysis (13 visible resonances)

» unsolved issues:
» unidentified high energy counts

» Alternative TED method — potential for heavy nuclei (07 g.s.7)



F. Garcia-Infantes, J. Praena,

I. Porras and P. Torres
University of Granada, Spain

Current status of the analysis of
the 3>Cl(n,p)3*S reaction

UNIVERSIDAD n_TOF Collaboration meeting j

DE GRANADA November 26-27, 2020

Motivation: BNCT and astrophysics
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Neutron capture cross sections of

6Ge at n TOF EAR-1

A. Gawlik, C. Lederer-Woods, M. Krticka, S. Valenta,
J. Perkowski, J. Andrzejewski and the n_TOF Collaboration

%

Collaboration meeting

26/11/2020
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ISOTOPIC DISTRIBUTION in_"® Ge target

ISOTOPE

7O GE

72 GE.‘

73 GE.‘

T4 GE

76 GE

0.06

0.09

0.06

11.33

88.46

CONTENT (%]

37

i=

;_3 0.014 — n_TOF de.nta
5 0.012 — SAMMY fit
Ef 0.01

0.008
0.006
0.004
0.002
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Summary

« we parameterized 47 resonances up to neutron energy of 94 keV, 41 in
RRR (from thermal to 52 keV)

« Statistical analysis of the resonance parameters — still ongoing

- MACS for 5 -100 kgT — combined with ENDF or/and with predicted
cross section based on the RRR parameters (Milan & Standa)

« Final uncertainty estimation
« and of course.. paper (draft is almost ready)

Thank you for your attention!
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77,78Se(n,y) Measurement : Status
Update (Part )

Ruchi Garg

University of Edinburgh, UK

. Astrophysical Motivation

logul/3  logy1/2 ™Ge logy?  loged
g, 1.0 T T T —
1.0 "Se : s
0.8
0.8 -
g k
g B 0.6
=08 o A detailed sensitivity study of the
g? g 04 (weak) s-process by Nishimura et
ER % al. showed strong correlation
£ E o2 between uncertainties in 7:785e
02 abundances and 7%-785e(n,y)
00 0.0 : 5 reaction rates uncertainties.
YT =04 02 o0 02 04 -04 02 00 02 04
Abundance, logi(¥/ Vi) Abundance, log(¥/ Vo)
[MNRAS 469, 1752-1767 (2017)]
Abundance distributions of 77Se and 78Se isotopes in 10,000 iterations of the weak s-process
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' Data analysis - Sammy fits to Se78 spectrum

= Previously measured - 21 resonances between 0.38 - 40 keV.

« Sammy fitting to present data: 0.1 - 25 keV - 52 new
resonances.

» Normalisation of the beam fraction on sample is evaluated using
the saturation plateau of the 4.9 eV Au resonance.

« Flat background assumed in single resonance fitting.

107
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~ Conclusion

» Neutron induced reaction cross sections are required for reproducing the
abundances of elements heavier than iron.

» Experimental data with high accuracy is required for the stellar modelling.
+ Data analysis on the 77.785e and ®Zn measurement is ongoing.

» Next steps:
- Resonance fitting in the RRR (Resolved Resonance Region) - possibly as
high as 100 keV.
- MACS calculation.
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Preliminary capture yield

Yield

Neutron energy between 1 keV and 10 keV.

0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002
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2x10° 3x10” 410°  5x10° Bx10” 10*
Neutron energy (eV)

%0Se(n,y) @ EAR1

e 2018 campaign (May).
e 39S sample ~3 g (99.9%).

e Motivations:
o S-Process branching at 7*Se

¥ Already
measured

o One previous measurement:

Summary and outlook

Analysis of the experiment is now ongoing.

Until now, we have studied: Study currently ongoing:
Effects of rebounds. e Finding background components
The count rate and gain stability _
of the C D, detectors. Next steps:

e Weighting functions and their
uncertainties.

e PHWT correction factors.

e The flux correction from the
evaluated version.

e Determine the experimental
capture yield.
R-Matrix analysis with SAMMY.
Astrophysical interpretations of
the results.
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Status of “°Ce(n,y)

141py
——
n-capture N
10Ce 11Ce
B-decay =
139L a K 140 La
-
N
136 Ba 137 Ba 13BBa 1393a
s
»
Neutrons

Target Protons
Cel40 1.92E+18
Dummy 2.04E+17
Pb 7.54E+16
Empty 7.57E+16
Gold 4.78E+16

Ce140 + filters 9.00E+16
Dummy + filters 9.80E+16
Pb + filters 1.40E+17

Total 2.65E+18

Conclusions and perspectives

A measurement of 1°Ce(n,y) cross section has been successfully performed at n_TOF, the
resonance analysis has been carried out up to 65 keV and the parameters of s and p waves
has been estimated.

Next steps will be: s P
1)Check the correctness of the p-wave assignment. s p
2)Complete the work on resonances average parameters and spacing.

3)Compute the MACS.

4)Include the new MACS in the stellar model and evaluate the impact.



UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH
n I OF Institut de Técniques Energétiques

Results of the 293Tl(n,y) and of 2%4Tl(n,y)

measurements

Summary, conclusions, future work

204T|(n,y) analysis results

* Challenges due to sample and exp. setup successfully overcome

* Newly developed self-normalization procedure (employing 23Tl new data) allowed to analyse

for the first time ever capture resonances between 100 eV and 5 keV of neutron energy

*+ 1keV MACS bounds, semi-empirical extrapolation of the MACS at higher temperatures

* Results hint to an increase of the MACS == Reduction in the s-process 2°*Pb production

Future work

*  Possible new theoretical calculations of 2°3-204TI(n,y) capture
cross section based on n_TOF experimental results

*  Simulations with the NuGrid post-processing nucleosynthesis
tools to study impact in the 2**Pb abundance and the
205ph/204ph ratio for the s-process chronometer

* Tackling last capture cross sections for a comprehensive
analysis of the s-process termination

+  205TI(n,y): under analysis

» 205pp(n,y): proposal for production of a sample

PO

saBi

wPb

a1l

sollg

W Stable
B decay
mEC

*  204T|(n,y) measurement of a 15 mg 2°*Tl sample was successfully performed at n_TOF

thanks to:
— Sample production expertise at ILL (France) and PSI (Switzerland)
— Exceptional features of the facility (high luminosity and resolution)
— Specifically adapted experimental setup

— Development of a device allowing to a spatial characterization of the sample

*  203T|(n,y) results
— New experimental data under 3 keV of neutron energy
— Lower kernels in the 3 to 12 keV range compared to previous experiment

— Improved MACS at **C-pocket nucleosynthesis temperatures, constrained value at

higher energies

— 205T|(n,y) measurement in 2018 employing a natural thallium sample, 5x times more

massive sample, expected improvement in resonance data

A. Casanovas!, A.Tarifefio-Saldivial, C. Domingo-Pardo?, F. Calvifo?, C.
Guerrero?, J. Lerendegui-Marco?, S. Heinitz, D. Schumann?, U. Koester>
J.L Tain?, J. M. Quesada3

T Universitat Politécnica de Catalunya (UPC), Barcelona, Spain

2 Instituto de Fisica Corpuscular (CSIC-Universitat de Valencia), Valencia, Spain
3 Universidad de Sevilla, Spain

*Paul Scherrer Institute, Switzerland



Protons ~2.57e18

Next steps

— Mass Activity
P pg/cm?  MBg/sample
230Th 44 - 115 1.69-4.41

a5y 72 5.88 - 10*

B8y 287 1.80-10*

IOB 8

Targets diameter 8 cm

Protons ~2».3{5‘e18




PTB Measurement of 235U(n,f) relative to 'H(n,n) in the
energy range from 30 to 150 MeV at n_TOF

» 235U(n,f) cross section: most important secondary Present state of the analysis
standard for neutron flux measurements above 20 2.6 T T red —
MeV >4 | oreliminary, 1955 Goldanskiy ¢ _
» Request from IAEA/NDS of new experimental data [Conf,dent,a] 119985 1RLapap°E “
in the energy range from 20 MeV to 1 GeV = 220 Ll zoofmftel o ]
» Measurement carried out in 2018 at CERN n_TOF g 50 | V) preliminary res. & |
g i N
3
o 1.8 -
20 *ﬂaﬂlﬂﬂ*
14 H %% """"" 4
12 | +<L l |

30 50 100 200

neutron energy (MeV)

{c@%@ Presented at the Consultants Meeting on Neutron
St Data Standards, IAEA, 12-16 October 2020




235Y(n,f)/"H(n,p) measurement

|
5= ™ £iPN BPTB

[

Two RPTs for redundancy and maximum Summary

energy range: PTB (150 MeV) and INFN (0.5-1

GeV), simultaneous data taking

+ MCNP/Geant4 agreement can be within ~1-2% if everything is
thoroughly tested

30000

28000

25000

24000

22000

‘
if
FHMH

N

14
<

L Loy |
200

@
Neutron energy, MeV

RPTs in agreement, chambers not quite

INFN RTPs at E, >200 MeV » input cross section libraries, relativistic effects, forced collisions
» Developed MC model to determine the FC-efficiency energy dependence,
5 sa000 RPTL biggest difficulty is the inhomogeneity of the deposits
é 3000 —+— RPTH Para » maybe characterisation at the reference fields at PTB?
@ - —— RPTH Dedi
o 32000
5
L
pd

Analysis above 200 MeV very promising!

results from 30 to 150 MeV consistent with the IAEA evaluation

- statistical uncertainty: 4-10% (PTB detectors only)
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Update on gamma-ray analysis with STEFF

n TOF Vi rtual Collaboration Meetin 4 Adh itya Se khar

26th Novem ber 2020 *On behalf of STEFF team

SpecTrometer for Exotic Fission Fragments (STEFF)

Summary + Next steps

* Fission gating Methodology currently being

refined with ILL data to be used
with n_TOF data (#3°U & 23°Pu)

* Gain correction I

* Background subtraction

* Multiple hits subtraction _
Moving from treatment

* Deconvolution — as an array to handling of
individual detectors separately

* Neutron subtraction



Ongoing work of the SANDA and ARIEL projects

Summary of the February 2021 meeting
Both started 6 months before the covid-19 outbreak
Progress is seriously hampered by travel restrictions

Some examples of the wide scope and interesting plans for measurements are given as
appetizer. Results will hopefully follow in the coming years.

For further information, check: https://indico.cern.ch/event/999813/
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Measurement of 239Pu(n,y) and a-ratio at
EAR1 with TAC + fission detectors

V. Alcayne!, J. Andrzejewski, M. Caamafio®, F. Calvifio®, D, Cano-Oif!,
C. Domingo®, |. Duran?, B. Fernandsz’, A. Gawlik?, E. Gdnzalez-Romera’, C.
Guerrerg’, J. Heyse?, T. Martinez'!, E. Mendoza®, J. Perkowski®, A. Plompen’, J.M,
Quesada’, P Schilebeeckx?, G, Sibbens® A, Tarifefiof

'CIEMAT, Spain
Wniversity of Lodz, Poland
TJRC Geel
4
4. Santiago de Compostela
. Politécnica de Catalufia

BFIC - CSIC
. Sevilla
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The new fission chamber

g
i

A new multi target fission chamber has been built taking into account the following important
characteristics:

1. Low mass intercepting the neutron beam, to minimize the background in the TAC due to
captures and elastically scattered neutrons.

2. Good discrimination between alphas (2 MBg/mg) and fission fragments (5 mm
gap).
3. Small pile-up effects.

[ Mytar (kapton) windows

codund
Cromat EU M2
GOMING  PNETINO
P———— .3
m DEseAaA  OfCRC = 2 INTC mesting, 3 September 2020 progres

Experimental technique

Fission tagging: y-rays in coincidence (fission background)and anticoincidence
(capture signal) with the fission detector. (J. Balibrea et al., PRC 102, 2020)

1- f[ (En)
Cacoy —C;'TT Ctag ~ Cotny

Eydn

b=

Cy¢ = counts in the TAC.
Ciqy = counts in the TAC in coincidence.
with the lonisation chambers.

-~ fent RACkgroundintbe JAC. . . -

I €7 = fission tagging efficiency. H

:. €y = capture detection efﬂclency !

INTC mesting, 3 September 2020
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|. Ten thin #**Pu samples will be manufactured at JRC-Geel with a
total mass of ~10 mg (1 mg/sample).

The samples will be placed inside the fission detector, in the center of the

TAC, The limitations come from the signal-to-background ratio,

The samples will be provided by JRC-Geel

Overall uncertainties: =3% below 100 eV and 4-6% between 100 eV
and 1keV.

II. A thick sample, in order fo extend the measurement to higher neutron
energies.

This sample will be measured without fission detector. With ~80 mg we
could extend the measurement up to 10 keV.

Overall uncertainties: 3-4% between 100 eV and 10 keV.

- Rawwanl

N s e B e ] W

INTC: mesating, 3 Saptamber 203

:

co-urdid by tha
EL H2020
Bropramins 14

PR sm—



Why 94.95.96M°?

n]-o Molybdenum isrelevant for nuclear astrophysics and nuclear technology

FEUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH ty k ith | rtainti
F A Flight i and presently known wi arge unceriainties.

Messuremsent of " *Mo(n,g) relevant to Astrophysics and
ucloar 'J.lmlmhﬂ

September 10, WA
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Conclusions

nTo

Teimprove the status of evaluated data libraries for Mo stz wina n
particular te improve the quality of the recommended capture cross
sections, o collaborative effort has been planned as part of the SANDA
project supported within the EU Horizon 2020 framework programime;

« capture megsurementsat n_TOF

«  Transmission meaasurements GELIMA

wsing isotopically enriched Mo metallic samples,

Requested protons: 8 x 10'® protons on target
Experimental Area: EAR] and EAR2
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