
  

Overestimation of 235U(n,f) in the ENDF/VIII library around 7% between 10 and 30 keV

Measurement of 235U(n,f) cross section between 10 and 30 keV

S. Amaducci on behalf of n_TOF collaboration
The 235U(n,f) cross section is established as a standard reference at thermal energy and in the range between 150 keV and 200 MeV. The uranium fission is widely employed to measure neutron flux and neutron 
induced reaction cross sections. Recent experimental data highlight a possible overestimation of the 235U(n,f) cross section between 10 and 30 keV.
An accurate measurement of 235U(n,f) cross section has recently been performed at the n_TOF facility at CERN, where a suitable neutron beam with a remarkable energy resolution and high instantaneous flux is 
available. 
A new experimental setup has been used, consisting of a stack of six single pad silicon detectors and pairs of 235U, 10B and 6Li targets, with the 10B(n,α) and ) and 6Li(n,t) reactions used as standard reference. The stack 
has been placed along the beam line in order to detect the forward and backward products. This measurement represents the first case of silicon detectors used to detect fission products at n_TOF facility, 
confirming the overestimation in the 10-30 keV range and improving the knowledge of the uranium fission cross section.

Motivations and physical interest

Experimental setup 235U(n,f)

Monte Carlo simulations

n_TOF facility at CERN

235U(n,f) in the keV region

235U(n,f) at low energies

Single pad silicon detectors 5x5 cm2 with 200 um 
thickness used to measure reaction products.

Backward/Forward configuration to 
maximize geometrical efficiency and 
minimize angular distribution effects.

After the detectors’ calibration the MC simulations 
has been used to compute the efficiency of 
10B(n,α) and ) and 6Li(n,t) detectors.
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Main used standards:         H(n,p)         6Li(n,t)4He 
       10B(n,α) and )7Li                 197Au(n,γ)  )          235U(n,f)      

General approach with standards

  MC simulations

  6Li + 10B detectors

  235U fission detectors

Discrepancies in the 10-30 keV interval has 
been found measuring the n_TOF flux using 
uranium fission.

Neutrons produced via spallation of 20 GeV/c 
protons on a lead target. Two experimental areas 
are available with different distance from target.

Neutron’s energy measured using time of flight 
technique.

The experimental area 1 with a 185m flight path has 
been chosen, resulting in a  remarkable high energy 
resolution.

Very high instantaneous pulsed flux (in particular in 
EAR2), suitable to measure active targets reactions.
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6Li(n,t)α at thermal

MC simulation has been used to correct for 
neutron absorption in dead layers, computing 
the fraction of neutrons entering in each 
target.

Neutrons in target:

1 2 3 4 5 6

Conclusions

1. An accurate measurement of 235U(n,f) cross section has been 
performed at n_TOF from thermal neutron to 150 keV.

2. Has been confirmed an overestimation of uranium fission 
cross section in ENDF/VIII libraries in the 10-30 keV range by 
about 7%.

3. High quality data has been collected at low energy, increasing 
the knowledge of fission.
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Products discrimination

6Li(n,t) backward

10B(n,α) forward 235U(n,f) both identical

Forward silicon Backward silicon

n beam

The threshold 
depends on 
neutron energy

For the fission the 
forward/backward 
effect is negligible

In the forward direction 
the threshold gets higher

Li_forward
B_forward

Li_backward
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The threshold gets lower for 
the backward detectors

For a given neutron energy products are discriminated through
pulse height analysis (so considering deposited energy)

Aluminum and silicon resonances
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