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Neutron capture 7 neutron induced fission
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Data needs for fast reactors and ADS

Table 32. Summary of Highest Priority Target Accuracies for Fast

C fast neutron spectrum

C U,Pu + minor actinides
structural & coolant materials

Aneutron induced fission

Aneutron capture

Aneutron inelastic scattering

H C 56Fe (n,n'g) 5Fe

http://www.nea.fr/html/science/wpec/volume26/volume26.pdf

Reactors
Energy Range Acgll:';l;;n(tuﬁj) AccR;f;t(%)
. 6.07 = 0.498 MeV 10+20 2+3
24.8 2,04 keV 3+9 152
2+3 (SFR.GFR,
LFR)
Pu241 1.35MeV + 454 eV 8+20 5.8 (ABTR.
EFR)
Pu239 [ oup || 498+2.04 keV 7+15 4+7
61240 [ o || 1350498 Mev 6 15+2
v 1.35 = 0.498 MeV 4 1+
Pu242 Oie Wl 2.23+0.498 MeV 19+ 21 3+5
Pu238 Otiss 135+ 0.183 MeV 17 3+5
Am242m Giiss 1.35MeV + 67.4keV 17 3+4
Am241 Ofiss 6.07 +2.23 MeV 12 3
Cm244 Ories 1.35 = 0.498 MeV 50 5
Cm245 Ofiss 183 + 674 keV 47 7
Fe56 Omer || 2.23 = 0.498 MeV 16 +25 3+6
Na23 Ginel 1.35 = 0.498 MeV 28 4+10
Pb206 Ginel 2.23 +1.35 MeV 14 3
Pb207 Ginel 1.35 = 0.498 MeV 1 3
S Gl 6.07 + 1.35 MeV 14+ 50 3+ 6
19.6 +6.07 MeV 53 6
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ELBE: Electron Linear accelerator with high Brilliance and low Emittance
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control 100TW laser
10m
1: Diagnostic station, IR-imaging and biological IR experiment 4: FTIR, biological IR experiment
2: Femtosecond laser, THz-spectroscopy, IR pump-probe experiment 5: Near-field and pump-probe IR experiment
3: Time-resolved semiconductor spectroscopy, THz-spectroscopy 6: Radiochemistry and sum frequency generation experiment,

photothermal deflection spectroscopy

FZ Dresden-Rossendorf invites external groups for experiments,at F-BE L=
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ELBE: Electron Linear accelerator with high Brilliance and low Emittance
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NELBE research program:

A Investigation of fast neutron induced Joint project for maintenance of compentencies
reactions of relevance for nuclear in nuclear safety- and radiation research:
transmutation and the development of Gen IV A Production and use of fast neutrons to
reactor systems investigate inelastic neutron scattering and

1. Inelastic neutron scattering (n,n@) fission of minor actinides
*°Fe, Mo, Pb, 2Na and total neutroncross A MeV Gamma-Spectroscopy and
sections s,; (Ta, Au, Al, C, H) development of high-resolution detectors

2. Investigation of actinides (radioactive (Compton-camera)
targets) A Production and use of thin actinide targets
Collaboration with n-TOF at CERN A Seminars for young scientist involved
Joint research project ANuclear physics data University of Cologne i March 2011
of relevance for transmutationi ( Ger man AFundamentals of rea
Federal Ministry for Science and Technology nucl ei o

funded , 02NUK13) TRAKULLAYR

GEFORDERT WOt

Bundesministerium (VA [
@ fir Bildung TI-ITI

ﬁ HELMHOLTZ TECHNISCHE
| ZENTRUM DRESDEN UNIVERSITAT
ROSSENDORF

ERLINUA

und Forschung orannes GUTENBERG
European Research Infrastructures for Nuclear Data Applications UNIVERSITAT Mainz

MUNCHEN

FP7 support action, transnational TECHN.SCHE

. UNIVERSITAT
access, www.erinda.org DRESDEN
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http://www.erinda.org/

NELBE at ELBE : something special

A

To

To o Do Io

superconducting electron accelerator cw operation with variable micropulse
repetition rate

I micropulse charge 80 pC (thermionic Injector)

I micropulse length Dt< 10 ps C precise definition of time of flight

For time of flight measurements the repetition rate is adjustable
13MHz/2", n = 0, ¢é, 10

Very high repetition rate (200 kHz), low instantaneous neutron-flux
C background of photon flash from bremsstrahlung is reduced

since Januar 2010 : SRF Laser-Injector development
bunch charge up to 1 nC (not yet reached)

fligh path 4.0-8.0m

neutron flux on target sample 0.8-:10’cm=? st

neutron energy range 100 keV < E, < 10 MeV
(Liquid lead target, without moderator )

energy resolution DE/E<1%

with 6.0 m flight path
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NELBE photoneutron target

Heat exchanger Expansion tank , Be window _ Beam dump
with lead shield
/—Vacuum
> ) steel shell

EM pump~

neutron radiator
up to 25 kW/cm3

liquid lead circuit for heat transport

Platfor -
with spindel lifter Storage tank' Flow meter ‘Steel window
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NELBE i photoneutron source
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Neutron time of flight spectrum with fission chamber
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NELBE neutron spectrum

28.10.2009:
m 1“ | neutron source strength:
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Fission chamber as primary beam monitor ( from PTB, Braunschweig)
Spectrum is very similar to fast neutron spectrum e.g. 23U(n
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NELBE 7 double ToF detector setup

N | ] E :
~ 1 8 S flight paths:
e , source - sample:
A BaF, array for gamma detection 600 cm
(42 crystals, 20 cm, @ 5.3 cm)
\ | sample - BaF.:
30 cm
sample - plastics:
100 cm

PTB 235U fission chamber
for neutron flux determmatlon

/A || . % THENY 4 plastic scintillators
sample: "¥Fe (99.8%) A 91.754% soFe (Il for neutron detection
mass: 19.82gA 18.159 S°Fe (1 m, 11 x 42 mm2)

~%\ P Vi,
// .

Background from elastlc scattering to BaF2 and subsequent inelastig,scattering
Improve shielding and geometry of BaF, detectors ) Ml
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Experimental methods and results i Inelastic scattering
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without sample (82 h live time)
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