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• JRC Geel

• n_TOF, CERN

• IFIN-HH, Bucharest

• CNRS/IPHC, Strasbourg

• HZDR Elbe, Dresden

• PTB, Braunschweig

• SANDA

Sources
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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

Comparison of experimental transmission for 1.26 mm sample with state-of-the-
art nuclear data libraries at 209Bi first resonance (802 eV).

• To improve the evaluated data for 
Bismuth

• Included in EC Horizon2020 Project 
SANDA
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Contributions to EXFOR database in 2020

• Results of time-of-flight transmission measurements  for natAg 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 155,157Gd 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 103Rh 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

• natCa and natCe reported and included in 
EXFOR (entries 23405 and 23322)

• natV and 142Ce recently submitted to 
EXFOR (in approval by NNDC)

• Currently transmission and capture 
experiments on 90Zr ongoing.

Preliminary TOF spectra for 90Zr 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) 

Preliminary transmission spectra for a pellet 
containing UO2+Gd grainNRTA for a pellet containing UO2+Ag, showing a significant 

amount of W not reported in the specifications
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• 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 Ionization Chamber (psTFGIC)

• Lanthanum-halide detectors for g-rays

• EJ301 and stilbene detectors for neutrons

Investigation of the de-excitation process in 
fission fragments (Stephan Oberstedt)
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psTFGIC

LaBr3

VESPA ++
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Suitable design for large targets !

A. Göök et al., Nucl. Inst. Meth. A 830 (2016) 366–374

Position-sensitive FGIC
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252Cf(sf)

Mg (TKE)
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Nature 590:566 (2021) Phys. Lett. B 817 (2021) 136293

VESPA++ (JRC Geel)n-Ball1 (IJCLAb Orsay)

252Cf(sf)

Average angular momentum and Mg (A*)
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252Cf

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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• Irradiation of molybdenum nano-particle with neutrons or photons

• 99Mo extraction by centrifugation

• Yield determination by means of gamma spectrometry

• Feasibility study for production of 225Ac by neutrons or photons of 226Ra

Accelerator-based production of medical 
isotopes
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ELBE nuclear facilities
 nELBE: worldwide unique photoneutron source with energies of 0.1 - 10 MeV, 104 s-1

cm-2 ,10 - 400 kHz, low instantaneous flux
Fast neutron scattering, neutron transmission, neutron induced fission, time-of-flight 
measurements

 gELBE: worldwide unique bremsstrahlung source with endpoint energies up to 18 MeV, 
108 photons s-1 cm-2, cw mode, low-background setup.
Photon scattering, photoactivation, high-resolution g-spectroscopy.

 gELBE and nELBE are unique user facilities (LKII)

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

ARIEL 09/2019- 02/2024

• EURATOM fission programme 2018 

Education & training activities;  transnational access for neutron beam facilities (Coord. HZDR) 2 M EUR 
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Electric and Magnetic Dipole Strength in 54Fe and 66Zn

Experiments with bremsstrahlung at 

gELBE and with polarized,  mono-

energetic photons at HIgS:

- Photoabsorption cross sections sg

- Separation of discrete E1 and M1   

strengths

- Structures in sg of 54Fe (N=28)

- Smooth sg  in 66Zn (N=36)

B(M1,1+ → 0+) values compared with 

shell-model predictions

R. Schwengner et al., Phys. Rev. C 101, 064303 (2020)

R. Schwengner et al., Phys. Rev. C 103, 024312 (2021)

Exp SM
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Transmission measurements in the fast neutron range at nELBE

A. Junghans et al., EPJ Web of Conferences 239, 01006 (2020) 



• Jefdoc-2039

JEFDOC-2039



• Jefdoc-2039 (unc. 6%)

Sebastian Urlass, recommendation for normalization 16O(n,a)13C
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• 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.

Thick target yield measurements: natC(n,a) tty
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• 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.

• Stopping powers L(E) were taken from SRIM and from ASTAR/ICRU-49.

• Yields vary 2% depending on the choice of L(E)

Normalization of thin target data for 13C(n,a)
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• Useful range for normalization is from 3.5 to 5 MeV in Ea

What does it look like?
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Before and after normalization: TTY
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Before and after normalization: 16O(n,a)
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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.

Summary for normalization

8%

Urlaß Plompen
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• There is now an unambiguous result for the normalization of thin target 13C(a,n) data 

and historical 16O(a,n) data.

• It is based on measurements of the thick target yield of natC(a,n).

• It is confirmed by a new independent measurement by Sebastian Urlaß 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 16O(n,a) reaction occurs with En>5 MeV.

Conclusions



Ongoing  experimental campaign @ GELINA 


40Ca(n,n’g)40Ca & 19F(n,n’g)19F measurements
 Preliminary data analysis

natNi(n,n’g)natNi @ GELINA 
58Ni(p,p’g)58Ni @ 9-MV Tandem Accelerator of IFIN-HH, Bucharest
 Data analysis finalised for both measurements
 Article in preparation & to be  submitted to Physical Review C

40Ca(p,p’g)40Ca @ 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)

Ongoing data analysis for a previous 57Fe(p,p’g)57Fe 
measurement @ IFIN-HH

1454-keV transition in 58Ni(n,n’g)58Ni 3736-keV transition in 40Ca(n,n’g)40Ca

MAIN ACTIVITIES IN 2020 - Bucharest group



GRAPhEME

- 233U data analysis is in progress, 
encouraging results are coming.
PhD F. Claeys

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



GRAPhEME

- The preparation/purification of the 239Pu samples has started.
- The experimental setup will be upgraded regarding the acquisition 

system (FASTER) and the added of a new planar detector.

- The measured 238U(n,xn g) cross sections will be published in PRC 
(paper submitted). The reported work is the result of a close 
collaboration with theoreticians (CEA/DAM, LANL, IAEA). 



NFS

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.

Pb

Plexi

concrete

Boron Poly.

mounting of the shielding for 
the second collimator (phase 
1, 25 to 29 jan. 2021)



DELCO

June-July 2019
new Si cristal (N2L cooled ). 

After several investigations, 
the collaboration has now a 
suitable detector for the 
observation of electrons 
coming from internal 
conversion process in 
actinides. Tests with 238U 
sample are planned as soon 
as it will be possible to go 
on site.
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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

Ongoing work at n_TOF, CERN

https://twiki.cern.ch/twiki/bin/view/NTOFPublic/DataDissemination
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preliminary,

confidential

Present state of the analysis

Measurement of  235U(n,f) relative to 1H(n,n) in the 
energy range from 30 to 150 MeV at n_TOF

Presented at the Consultants Meeting on Neutron 

Data Standards, IAEA, 12-16 October 2020


235U(n,f) cross section: most important secondary 
standard for neutron flux measurements above 20 
MeV

 Request from IAEA/NDS of new experimental data 
in the energy range from 20 MeV to 1 GeV

 Measurement carried out in 2018 at CERN n_TOF
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Two RPTs for redundancy and maximum 

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

GeV), simultaneous data taking
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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/

Ongoing work of the SANDA and ARIEL projects

https://indico.cern.ch/event/999813/
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