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The n_TOF facility at CERN 
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Pulsed white neutron source: 

• 20 GeV/c protons 
• neutrons from spallation 
• 6 ns rms pulse width 
• frequency 1 pulse/2.4 seconds 
• separate cooling and moderation 
• flight path length EAR1: 185 m, since 2000 

• flight path length EAR2:  20 m, since 2014 

• @source: 7x1012 protons/pulse 
• @source: 2x1015 neutrons/pulse  
• @EAR1: 5.105(capture) – 5.107(fission) neutrons/pulse 

  

 

Main features: 
 • Large energy range in one experiment (0.1 eV - 250 MeV) 
 • Favorable signal to noise ratio for capture  
   on radioactive isotopes (actinides, fission products) 

protons 
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Pb 
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from: EPJ A 49 (2013) 27  
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The n_TOF neutron spectrum EAR1 
moderator with/without boron 
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The n_TOF facility 
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n_TOF EAR2 
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EAR1 – EAR2 

EAR1 EAR2 
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Detectors EAR1 
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Detectors EAR2 
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Detectors EAR2 
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Preliminary spectra 157Gd  

PhD L. Damone  
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Preliminary spectra, 235U(n,f) vs 6Li(n,α) and 10B(n,α)  

M. Barbagallo 
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STEFF in EAR2 

PhD  S. Warren 
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233U(n,f/γ) 

Collaboration: CEA-Saclay, JRC-Geel, CEA-DIF, CEN-Bordeaux, TU-Wien  
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Preliminary spectra 233U 

PhD M. Bacak 

950 TB of data 
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Preliminary spectra 233U 

*(n,γ)	=	An)Coincidence		

* 

PhD M. Bacak 
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Preliminary Plan of Measurements 2017-2018 
 

EAR1 
• 69,71Ga(n,γ) 

• 88Sr(n,γ) 

• 89Y(n,γ) 

• 154,natGd(n,γ) 

• 12C(n,p) 

• 45Sc(n,p) 

• 16O(n,α) 

• 235U(n,f)/(n,p) 

• 231Pa(n,f) 

• 77,78Se(n,γ) 

• 79Zn(n,γ) 

• evenGd(n,γ) 

• detector tests 

 

 

 

 

EAR2 
• 244,246Cm(n,γ) 

• 14N(n,p) 

• 35Cl(n,p) 

• 241Am(n,γ) 

• 163Ho(n,γ) 

• 241Am(n,f) 

• 230Th(n,f) 

• 239Pu(n,f) 

• 228,239,241Pu(n,f) 

• 53Mn(n,γ) 

• detector tests 
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No beam at CERN in 2019 and 2020  

Long Shutdown 2 (LS2) 
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n_TOF data dissemination 

More information:  https://twiki.cern.ch/NTOFPublic 

 

"   Status as of April 2017 

"    (n,γ): 6 datasets under compilation 

Phase-I: Zr-90,94,96, Bi-209, and Phase-II: Mg-25 
+ U-235 TAC-FT test experiment (on hold, pending green light) 
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n_TOF data dissemination 

More information:  https://twiki.cern.ch/NTOFPublic 

"   Status as of April 2017 

"    (n,f) and (n,cp) 

All final/published data are publicly available in EXFOR 
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What about LD and PSF? 
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Use level positions to estimate D0 

neutron energy (eV)
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Use level positions to estimate D0 
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level energy = E
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Use level positions to estimate D0 
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Use level positions to estimate D0 
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Use level positions and widths to estimate D0 

positions and widths of levels 
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Use widths to improve D0 (missing level estimation) 
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(n,γ) spectra for different angular momenta 
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(n,γ) spectra for different multiplicities 
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Concluding remarks  

 

• Many neutron-induced reaction datasets taken,  

  submission to EXFOR  for dissemination. 

 

 

• Level densities 

 - improved estimates for D0 = 1/ρ0 

 

 

• Photon strength functions 

 - <Γγ>/D and <Γn>/D from resonance-averaged data 

 - shapes of multistep cascades to be used 

 



Frank Gunsing, CEA Saclay, Irfu                6th Workshop on Nuclear Level Density and Gamma Strength,, Oslo, May 11, 2017                   52 

O. Aberle, J. Andrzejewski, L. Audouin, V. Bécares, M. Bacak, J. Balibrea, M. Barbagallo, S. Barros, F. Bečvář,
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C. Rubbia, J. A. Ryan, M. Sabaté-Gilarte, A. Saxena, P. Schillebeeckx, S. Schmidt, D. Schumann, P. Sedyshev,

A. G. Smith, N. V. Sosnin, A. Stamatopoulos, S. V. Suryanarayana, G. Tagliente, J. L. Tain, A. Tarifeño-Saldivia,

L. Tassan-Got, A. Tsinganis, S. Valenta, G. Vannini, V. Variale, P. Vaz, A. Ventura, V. Vlachoudis,

R. Vlastou, A. Wallner, S. Warren, M. Weigand, C. Weiss, C. Wolf, P. J. Woods, T. Wright, and P. Žugec
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Thank you for your attention 
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https://www.youtube.com/watch?v=atJNBaDUmIU 


