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The n_TOF facility at CERN 

ÁHigh resolution neutron cross section measurements  
Á Time of Flight (ToF) Technique   

ÁȺE/E(1keV) : EAR1 (185m)Ÿ  ~3·10-4,  EAR2(19m)    Ÿ  ~ 8·10-3 

Á Flux (n/cm2/pulse): EAR1:  ~4·105
 

 EAR2:  ~7.5·106 

Á Neutron spectrum from thermal to few GeV (highest among similar 

facilities) 
 

ÁApplications: 
 

Á Nuclear Technologies 
Á ADS, Fast reactors 

 

Á Astrophysics 
Á s-process (AGB stars) 

 

Á Basic Nuclear Physics 
 

 

 ls 
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Pb Spallation Target ð Technical Details 

Á EAR1: 1cm Water+4cm 

Borated Water 

(1.28% of H3BO3) before 

beam pipe. 
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Full Geometry Model 

Á 20 GeV/c protons, with an 

incidence angle of 10 deg. 

Á Gaussian profile proton beam 

(FWHM=3.53cm). 

Á Precise implementation of the 

cooling and moderation layers. 

Á All the components have been 

implemented following the 

technical drawings. 

Á Special care in the composition 

of  the lead target and the 

surrounding materials. 

Proton 
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EAR1 
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Geometry Model ð Details 

Lead Target with surrounding vessel and   

structural support  (Al-alloys) 

Proton 

Beam   

Proton 

Beam   

Detail on the proton entrance  

and neutron exit windows 

Grid beam line entrance turned 45º 
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Geometry Model ð Details 

Exit toward EAR2 and Moderator layer with 

aluminum Support grid 

Target support structures, concrete container and beam lines 

Proton 

beam 
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Simulation Output: Scorers @ target exit 

EAR2 : Detailed 3D scorer, beam line shape 

EAR1: 2D scorer @ entrance of beam line 

Á Scoring surfaces defined as in simulations with 

FLUKA carried out by n_TOF collaboration. 

Á To use existing transport codes to get results at 

EAR1 and EAR2 from the GEANT4 simulation @ 

target. 

Á Angular acceptance limited to 4 deg @EAR1 

and 10 deg @EAR2 ź isotropic spectra within 

this solid angle. 

Á Collected information at scorer: 

Position, momentum, energy, type of particle and 

time. 
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ÁReal simulation to the  EAR's : Unaffordable CPU Time 
 

Á ~Thousands of instances are created for each scored neutron (with ɗ Ò 4 deg)  

and sent scanning a 2cm radius scorer in EAR1 (185 m distance) or EAR2 (~19 m)  
 

ÁInput with the position and dimensions of the collimators in both beam lines 
 

ÁSimplified transport:  If a neutron hits a collimator is discarded 
 

A.Tsinganis, n_TOF Analysis Meeting. Oct 2011 

V. Vlachoudis, private communication 

Transport Code 
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Results after transport to EAR1 
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Neutron Energy Distribution @ EAR1 (v10.1.1) 

Thermal          Epithermal        Evaporation     Spallation 
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Neutron Energy Distribution @ EAR1 (v10.1.1) 

Á Norm factor varies from 0.808 (QGSP_INCLXX_HPT) to 0.501 (FTFP_BERT_HPT). 

Normalization factors 

calculated using flux 

integral in 1-10 keV. 

*_INCLXX_HPT physics 

lists provide better 

normalization factors. 

Once normalized, 

FTFP_BERT_HPT 

follows slightly better the 

spectrum shape at 

spallation energies, but 

it has the largest 

deviation as for yield. 

Thermal       Epithermal            Evaporation     Spallation 
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Neutron Energy Distribution @ EAR1 (v10.2.2) 

Á More precise 

collimation data used. 

Á It improves 

significantly the 

integral flux 

calculated. 

Á Trends between PLs 

are similar to those 

found with v10.1.1 

Á Tracking of neutrons 

was suspended below 

1 eV to improve 

simulation speed (more 

on this, later). 

                    Epithermal                         Evaporation        Spallation 


