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NEA Nuclear Data Week, 24-28 November 2014
French NEEDS program and JEFF

NEA Nuclear Data Week, 27-30 April 2015
EU CHANDA program and JEFF

RCM-2 IRDFF, IAEA, 16-20 March 2015
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56Fe(n,n’)
A. Negret et al. PRC90(2014)034602 847 keV gamma-ray (L1-g.s.)

629 May 2015

Perey et al., 1971 (ORNL)
Smith et al., 1976 (ANL)
Dickens et al., 1990 (ORNL)
Nelson et al. 2004 (LANL)
Beyer et al. 2014 (HZDR)



HZDR work program:

729 May 2015



Level cross sections

829 May 2015

24Mg(n,n’g)
A. Olacel et al. PRC90(2014)034603

Back to JRC-Geel
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235U, 239Pu n-multiplicity fluctuations for new evaluations
- measure multiplicity and fragment properties in resonances
- Feasibility study done with 252Cf

1029 May 2015



JRC

Prompt fission -rays 
from 241Pu(nth,f)

In response to an OECD/NEA high-
priority data request

Relevant for γ heating

Data for benchmarking nuclear models

High-precision prompt γ-ray spectral 
data



JRC

Mass-dependent prompt 
fission -rays

First spectra taken for selected 
fragment mass ratios

Distinct features at low energies

HE shape change close to 
symmetric fragmentation

Input to model codes like GEFF, 
FIFRELIN, …

PhD thesis work of R. Billnert

S. Oberstedt et al., Nucl. Dt. Sheets 119 (2014) 225
R. Billnert et al., Phys. Procedia 59 (2014) 017
A. Oberstedt et al, Phys. Procedia 59 (2014) 024
S. Oberstedt et al., Phys. Rev. C90, 024618 (2014)
A. Oberstedt et al, Phys. Procedia, in press
A. Oberstedt et al., Phys. Rev. C, in press
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Energy dependence of 
prompt fission -rays

From a systematic analysis of 
existing PFGS and PFNS data:

Prediction of average 
characteristics up to En = 20 MeV

Verification with first PFGS data 
from fast-neutron induced fission 
on 235U

A. Oberstedt et al., submitted for publication



University of Uppsala

Slides contributed by Stephan Pomp
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Measurement of nubar(A,E) and PFNS 
for 235U and 237Np at IRMM

A. Al Adili1, A. Göök2, K. Jansson1, F.‐J. Hambsch2, S. Oberstedt2, V. Rakopoulos1, A. Solders1, D. Tarrio1, S. Pomp1
1Uppsala University, Sweden 2JRC‐IRMM, Belgium
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Aim: Measure nubar and PFNS as function of energy and mass for various targets
Method: Frisch-Grid Ionization Chamber + neutron detectors from SCINTIA setup
Data: First measurements with thermalized neutrons from IRMM Van De Graaff

New run at higher energy (6 MeV?) planned fro autumn 2015.

PPAC prototypeSetup with FGIC, 2 
neutron detectors,
moderator and 
shielding VERY preliminary result for 

U-235 PFNS

Drawing for FLUKA 
simulations



Measuring 6Li (n,α) at IRMM with the GELINA white
spectrum neutron source

K. Jansson1, A. Al Adili1, C. Gustavsson1, F.‐J. Hambsch2, S. Oberstedt2, D. Tarrio1, S. Pomp1 , et al.
1Uppsala University, Sweden 2JRC‐IRMM, Belgium
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Aim: Measure 6Li(n,) cross section up to several MeV for extension of neutron standard 
Method: Twin Frisch-Grid Ionization Chamber (with P-10) at GELINA facility

using LiF targets and U-235 as reference; digital DAQ

PPAC prototype
TFGIC with U-235 and LiF target

Part of licentiate thesis (half-time PhD)
of Kaj Jansson (kaj.jansson@physics.uu.se)
to be presented on May 29, 2015.



Towards measuring neutron‐induced independent 
fission yields at IGISOL

A. Al Adili, B. Eriksson, M. Lantz, A. Mattera, S. Pomp, A. Prokofiev,
V. Rakopoulos and the JYFL IGISOL team
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A. Solders et al., NDS 119 (2014) 338
A. Smirnov et al., NIM A 687 (2012) 14
A. Al Adili et al., EPJA (2015) accepted

Goal: Obtain high quality data for better understanding of the fission process and for 
better use of resources in present and future nuclear systems.

Method: Measurements of neutron-induced independent fission yields from different 
fissile isotopes (235,238U, 239,240Pu, 241,243Am) with fast and thermal neutrons. 

PPAC prototype
Characterization of Be(p,xn)
neutron field with activation plates

Studies of mass- and energy dependence 
of fission product extraction efficiencies.



Measurement of the 240Pu(n,f) cross‐section
at n_TOF EAR‐2

A. Tsinganis (NTUA), A. Stamatopoulos (NTUA), N. Colonna (INFN‐Bari),
R. Vlastou (NTUA), P. Schillebeeckx (IRMM), A. Plompen (IRMM), J. Heyse (IRMM),
M. Kokkoris (NTUA), M. Barbagallo (INFN‐Bari), E. Berthoumieux (CEA‐Saclay),

M. Calviani (CERN), E. Chiaveri (CERN) and the n_TOF Collaboration

CHANDA‐JEFF Workshop
Paris, April 27‐29, 2015



Work in progress
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235U(n,f) between 10 and 30 keV235U(n,f) between 10 and 30 keV

The flux calculated on the basis of the 235U(n,f)
cross section found systematically lower than
“expected” in the 10‐30 keV range (M. Barbagallo et
al., Eur. Phys. J A 49 (2013) 156).
The (n,f) cross section in this range potentially
overstimated by 6‐8%.

21NEA  Nuclear Data Week – Paris, 27-30 April 2015 N. Colonna – INFN 
Bari



1 J. Balibrea, 1 D. Cano-Ott, 1 E. Mendoza et al.
CIEMAT
The n_TOF collaboration

Measurement of (n,γ) cross sections of fissile 
isotopes: the test case of 235U



Most of the de-convolution algorithms have been programmed but have not yet 
been fully debugged. The bin to bin deconvolution is a very time consuming
procedure.

First tests and yields (educated rubbish!)
The author was unduly rough on himself. Check the presentation for the 
careful work that is being done. (AP)
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Hydrogen gas cells
Kinematically focused
neutron source
p(7Li,n)7Be inverse 
reaction
M.Lebois, et al.,
Nucl. Instrum. Meth.
A 735 145 (2014)

M. Lebois, Q. Liqiang, J.N. Wilson, A. Oberstedt, S. 
Oberstedt, P. Halipré, G. Belier, J-A. Briz-Monago, A. 
Chatillon, M. Fallot,  J-M. Laborie, B. Laurent, P. Marini, I. 
Matea, A. Porta, A. Sardet, J. Taieb, C. Varignon, C. Schmitt
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A. Sardet (CEA/DAM Ile-de-France) 
PhD Thesis
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A. Sardet (CEA/DAM Ile-de-France) 
PhD Thesis
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New  time of flight measurements at nELBE

Transmission set‐up for total cross sections

HPGe + LaBr3 for angular distributions and
Inelastic neutron scattering

Double time of flight for inelastic neutron scattering

Neutron induced fission with two fission chambers

A. Junghans
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Neutron induced Fission of 242Pu
• Parallel plate fission chambers

high-vacuum metal sealed vessel
(235Uran and 242Pu)

• P10 Gas flow through 
ultrapure gas filters

• 37.3 mg 242Pu (99,959% + xxxPu) 
-activity of ≈ 8.7 MBq distributed 
on 8 targets produced in Jan. 2014
 separate readout necessary

• use of fast pre-amplifiers 
(development of HZDR) 
to reduce pile-up

• Typical efficiency for neutron detection
  (1-3)x10-5 

242Pu deposits made at
Institut für Kernchemie, Univ. Mainz
K. Eberhardt, J. Runke, A. Vascon 

Deposit Diameter
(mm)

Areal
density 
(µg/cm2)

Thickness 
(nm)

242Pu 74 ± 0.5 110±10  100



Seite 30
Toni Kögler | Institute of Radiation Physics | Division Nuclear Physics |  http://www.hzdr.de

Neutron-induced fission cross section of 242Pu

Agreement to Tovesson et al: 1.9 %
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Virtual photon induced fission



JRC
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UNIVERSITY OF JYVÄSKYLÄ

“Raw” fission yield at IGISOL-4 – for spectroscopy
H. Penttilä

Silicon beta counters

Bending electrode
(schematic!)

Transmission to FC2 in spectroscopy line ≈ 50 % 

C2

C1

Fission yield to the central line ≈ 2800 atoms/(C * mbarn)

Ge detector

Fission yield to the spectrosopy line 1400 atoms/(C * mbarn)

Ion counting
- distributions



UNIVERSITY OF JYVÄSKYLÄ

Fission yield at IGISOL-4 – proton induced



I162: 
BELEN-48a

Setup with 
HPGe detector

Beta 
detector:
Plastic 
Scint. 

n ~ 40%

48x 3He tubes 
@ 8 & 10 atm

November
2014



Data acquired for: 98,98m,99Y, 135,137Sb,138Te, 138,139,140I

Most challenging 137Sb: implantation rate: 0.5cps

n
correlations

partial 
statistics

Off-line analysis to be done

On-line!
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J. Agramunt1, A.R. García2, A. Algora1, J. Äystö3, J. Benlliure7, R.Caballero4, F.Calviño4, 
D. Cortina7, D.Cano-Ott2, G.Cortés4, T. Davinson8, I.Dillmann6, C. Domingo-Pardo1, 

T.Eronen3, T. Faesterman11, F. Farinon6, D. Galaviz8, H.Geissel6, W. Gelletly5, R. 
Gernhäuser11, M.B.Gómez-Hornillos4, V. Gorlychev4, V. Guadilla1, J.Hakala3,, C. Hinke13, 
A.Jokinen3, D.Jordan1, A.Kankainen3, V.Kolkinen3, J. Kurcewicz6, Z. Liu8, I. Mukha1, L. 

Maier13, T.Martínez2, G. Martínez-Pinedo6, P.J.Mason5, A. Montaner1, F. Montes9, 
I.Moore3, C. Nociforo6, P. Regan5, Yu. Penionzkevich10, H. Penttilä3, J. Pereira9, S. 

Pietri6, C.Pretel4, A. Poch4, Z.Podolyak5, M.Reponen3, A.Riego4, J.Rissanen3, B.Rubio1, 
A.Saastanoinen3, P. Salvador4, H. Schaffner6, H. Schatz9, Ch. Scheidenberger6, V. 

Smirnov10, K.I. Smith9, E. Sokol10, K. Steiger13, J.L.Taín1, D.A. Testov10, E.Valencia1, 
H.Weick6, J. Winfield6, M. Winkler6, P.J. Woods8, H.J. Wollersheim6,…

1 Instituto de Física Corpuscular, CSIC-Univ. Valencia, Spain
2 CIEMAT, Madrid, Spain

3 University of Jyväskylä, Finland
4 SEN-UPC, Barcelona, Spain

5 Dept. of Physics, University of Surrey, UK
6 GSI Helmholtzzentrum für Schwerionenforschung GmbH, Germany

7 University of Santiago de Compostela, Spain,
8 University of Edinburgh, UK

9 NSCL-MSU, East Lansing, USA
10 JINR, Russia

11 Technische Universität Múnchen, Germany

List of collaborators in these experiments



e.g. 233U(nth,f) mass yields in heavy mass region :
 quasi absolute measurement : self-normalization
 partial results using 2 targets

41

PhD thesis
F. Martin

G.Kessedjian - LPSC Chanda - JEFF Workshop on 
ND measurements

example : Mass measurements @ Lohengrin



Isotopic Fission Yields from
Compound Nuclei Produced in Transfer Reactions @ GANIL

F. Farget

238U +12C @ 6.1 MeV/u

SPIDER

VAMOS

∆E-E,θ

EXOGAM

uranium beam

transfer recoil g
lab~30°

heavy fission fragment 

light fission fragment 

fissioning system

carbon target 

Bρ-ToF-∆E-E



From Velocity Measurement:
Scission fragment characterization !!

scission

fissionE*~9MeV

E*~45MeV



Post-scission neutron evaporation

M. Caamaño, F. Farget et al.,

Total Kinetic Energy Deformation at scission !!
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238U
Experiment done
Analysis Ongoing
See CIELO report 
Leconte



CHANDA, NEEDS & JEFF

A considerable portion of work is about very promising 
developments of methods, techniques and facilities.

For sake of brevity I have eliminated a lot but have a look at the 
online presentations at NEA of the April 2015 NDW.

5029 May 2015


