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Neutron capture ï neutron induced fission 

241Am(n,f) 

241Am(n,g) 

thermal spectrum fast  spectrum 

241Am(n,g) JEFF-3.1 Evaluation; Exp.(EXFOR): M. Jandel  (2008), G.. Vanpraet (1985),  N. Shinohara (1997),é 
241Am(n,f) JEFF-3.1 Evaluation, Exp.(EXFOR):  B. Jurado (2007), J.W.T. Dabbs (1983), H.H. Knitter (1979), P.E. Vorotnikov (1986), é. 

Neutron capture is  

dominating fission in 

a thermal spectrum   

Fission is more 

probable than 

capture in a fast 

spectrum. 



Seite 3 
Dr. Arnd Junghans | Institut für Strahlenphysik | http://www.hzdr.de 

Data needs for fast reactors and ADS 

56Fe (n,n'g) 56Fe Č 

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

Č U,Pu +  minor actinides 

structural & coolant materials 

Č fast neutron spectrum 

Å neutron induced fission 

Å neutron capture 

Å neutron inelastic scattering 
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Helmholtz-Zentrum Dresden-Rossendorf 

 

Ion beam physics 

Radiation physics 

ELBE accelerator 

High field laboratory 

Nuclear safety research 

Radiochemistry 

Radiopharmacy 

Research Programme: 

Advanced Materials Research  

Cancer Research  

Nuclear Safety Research  

Research with Photons, Neutrons, and Ions  

 

Public funded national research laboratory 

800 employees, federal+state budget: 61 M EUR   
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ELBE: Electron Linear accelerator with high Brilliance and low Emittance 

  

DT generator 

nELBE photoneutron source 

Ee Ò 40 MeV 

Ie Ò 1 mA 

Micropulse 

duration Dt < 10 ps 

f = 13 MHz / 2n 

FZ Dresden-Rossendorf invites external groups for experiments at ELBE 
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ELBE: Electron Linear accelerator with high Brilliance and low Emittance 

  

DT generator 

nELBE photoneutron source 

Ee Ò 40 MeV 

Ie Ò 1 mA 

Micropulse 

duration Dt < 10 ps 

f = 13 MHz / 2n 

FZ Dresden-Rossendorf invites external groups for experiments at ELBE 

nELBE is the only photoneutron source at  a 

superconducting cw-linear accelerator 
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nELBE research program: 

Å Investigation of fast neutron induced 

reactions of relevance for nuclear 

transmutation and the development of Gen IV 

reactor systems 

1. Inelastic neutron scattering (n,nóg)  
56Fe, Mo, Pb, 23Na  and total neutron cross 

sections stot  (Ta, Au, Al, C, H) 

2. Investigation of  actinides (radioactive 

targets)   

Collaboration with n-TOF at CERN 

Joint research project ĂNuclear physics data 

of relevance for transmutationñ (German 

Federal Ministry for Science and Technology 

funded , 02NUK13)    

  

 

  

 FP7 support action, transnational 

access, www.erinda.org 

Joint project for maintenance of compentencies 

in nuclear safety- and  radiation research:  

Å Production and use of fast neutrons to 
investigate inelastic neutron scattering and 
fission of minor actinides 

Å MeV Gamma-Spectroscopy and 
development of high-resolution detectors 
(Compton-camera) 

Å Production and use of thin actinide targets 

Å Seminars for young scientist involved 

 University of Cologne ï March 2011  
ñFundamentals of reactions in heavy 
nucleiò 

 

http://www.erinda.org/
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nELBE at ELBE : something special 

Å superconducting electron accelerator cw operation with variable micropulse 
repetition rate 
ï micropulse charge  80 pC  (thermionic Injector) 

ï micropulse length   Dt < 10 ps  Č precise definition of  time of flight 
   

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

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

 

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

Å fligh path     4.0 - 8.0 m 

Å neutron flux on target sample   0.8·107 cm-2 s-1 

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

Å energy resolution   DE/E < 1 %  
with 6.0 m flight path 
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nELBE photoneutron target 

Electron beam power 

up to 40 kW 

 

power density in the 

neutron radiator 

up to  25 kW/cm3 

 

liquid lead circuit for heat transport  
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nELBE ï photoneutron source  

nELBE 

neutron beam 
nELBE 

neutron beam 

ELBE 

electron beam   
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Neutron time of flight spectrum with fission chamber  

low thermal neutron background  

JCd/J < 8*10-5 

from comparison with/without Cd absorber 

Measured with PTB 
235U fission chamber 

nt = 5 mg/cm2 

 

Photofission: 

Dt(FWHM) = 4 ns 
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nELBE neutron spectrum   

 

 28.10.2009: 

neutron source strength: 

1.4*1011 n/s 

neutrons on target: 

4.5*104 n/(cm2 s) 

 

<Ie->  = 19 mA 

Max. thermionic injector 

at 200 kHz rate 

Fission chamber as primary beam monitor ( from PTB, Braunschweig) 

Spectrum  is very similar to fast neutron spectrum e.g. 235U(n,f) (ENDF-VII) 

October 2009 

November 2007 
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nELBE ï double ToF detector setup 

4 plastic scintillators 

for neutron detection 

(1 m, 11 x 42 mm2) 

neutron beam 

BaF2 array for gamma detection 

(42 crystals, 20 cm, Ø 5.3 cm) 

sample: natFe (99.8%) Ą 91.754% 56Fe 

mass: 19.82 g Ą  18.15 g 56Fe 

PTB 235U fission chamber 

for neutron flux determination 

flight paths: 

source - sample: 

 600 cm 

sample - BaF2: 

 30 cm 

sample - plastics: 

 100 cm 

Background from elastic scattering to BaF2 and subsequent inelastic scattering Ą  

Improve shielding and geometry of BaF2 detectors 
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Experimental methods and results ï Inelastic scattering 

without sample (82 h live time) 


