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Neutron induced reaction cross sections 
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Neutron fluxes and cross sections 
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PS 20 GeV 

Linac 
50 MeV 

Booster 
1.4 GeV 

n_TOF 185 m  
flight path 

Pb Spallation 
Target 

proton beam 
20 GeV/c 
7x1012 ppp 

neutron beam 
10o prod. angle 

The n_TOF facility at CERN 
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The n_TOF facility at CERN 

PS 20 GeV/c 

PSB 1.4 GeV/c 

n_TOF 185m flight path 

n_TOF Pb target 

protons 

neutrons 
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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 
• flight path length EAR2:  20 m 
• @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 

neutrons 

Pb 

The n_TOF facility at CERN 

phase II target 
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185 m

20 GeV/c  
protons

20 m

cible de  
spallation

EAR1 (since 2000)

EAR2 (since 2014)

phase I target 
2001-2004 

phase II target 
2009--présent 

n_TOF EAR2 
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Construction n_TOF EAR2: march 2012 
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n_TOF EAR2 
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n_TOF EAR2 
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Beam Dump 

EAR-2 Exp. Hall 

2nd Collimator 

Magnet 

Pit Shielding 

Target 

1st Collimator 

Filter Box 

Shielding 

Service Gallery 

ISR Tunnel 

h [m] 

0 

9.8 
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24.5 

             
EAR1 

Overview of the n_TOF EAR2 
 

EAR2 
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EAR2: neutron beam 

neutrons 
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SIMON2 and MGAS detectors  
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   EAR2 capture detectors 
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   EAR2 capture detectors 
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Transparent neutron beam detectors 
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Transparent neutron beam detectors 
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Flux calibration with PTB detector at n_TOF  
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Si	
  

Si	
   Si	
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6Li 
foil  

SIMON2 

SIMON2 and MicroMegas detectors at n_TOF EAR2 
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MicroMegas fission 235U 
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n_TOF EAR2 neutron flux 

35x 

20x 

––– SIMON 6Li 
––– MicroMegas 235U 
––– Evaluated flux 2009 
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Waveform processing 

Pulse Shape fitting

In case of persistent pileup of pulses with long tails or strong undershots,
the baseline calculated by manipulating the available baseline parameters
serves only as the ’primary’ baseline. For pilled-up pulses the tails of
earlier ones serve as the ’secondary’ baseline, which may be taken care
of by the Pulse Shape fitting. However, the Pulse Shape reconstruction
will not be satisfactory if the ’primary’ baseline has not been properly
determined. Therefore, one may use the (dis)agreement between the actual
and reconstructed pulses in order to find the most appropriate ’primary’
baseline. When this is done, all fits should ’fall into place’.

Petar Žugec User’s guide through Pulse Shape Analysis routines

time-of-flightà 
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Analyze waveforms: 
  • peak recognition 
  • different detector types 
  • gamma-flash detection 
  • noise rejection 
  • pile-up rejection 
  • pulse height analysis 
  • time extraction 

figs. P. Zugec 

Pulse recognition

The principle of 4 threshold crossings has been relaxed in order to better
recognize the smallest pulses and resolve the pileups that would not be
resolved otherwise. Accordingly, it is now su�cient that the derivative
triggers either of the two thresholds. However, if both thresholds are
crossed in the order lower-upper, this is still recognized as a single pulse,
instead of two. These are the threshold crossing possibilities that mark the
presence of the pulse: lower-lower (without subsequent upper crossing),
upper-upper (without previous lower crossing), lower-lower-upper-upper.

 Signal!

 Derivative!

Petar Žugec User’s guide through Pulse Shape Analysis routines

si
gn

al
 

de
riv

at
iv

e 



1  |  /(�/2*27<3(�(7�6(6�5Ê*/(6�'¶$33/,&$7,21

Frank Gunsing   5th Workshop on Nuclear Level Density and Gamma Strength, Oslo, May 21, 2015                   26 

MicroMegas neutron beam profiler 

MicroBulk + GET electronics, laboratory setup: image X-rays 
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MicroMegas neutron beam profiler 

MicroBulk + GET electronics, laboratory setup: image X-rays 

test GELINA 
         ß 
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MicroMegas neutron beam profiler 

MicroBulk + GET electronics, laboratory setup: image X-rays 

test GELINA 
         ß 

n_TOF EAR2 
 à 
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MicroMegas fission detectors 
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EAR2: fission 240Pu 
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EAR2: fission 240Pu 

figs. A. Tsinganis 
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Measurements since restart 2014 
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Measurements since restart 2014 
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Thank you for your attention. 
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Thank you for your attention 


