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n_TOF @ CERN

n_TOF

C. Rubbia et al., A high resolution spallation driven facility at the CERN-PS 
to measure neutron cross sections in the interval from 1 eV to 250 MeV
CERN/LHC/98-02(EET) 1998.
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n_TOF: neutron-induced reaction experiments



1. Nuclear astrophysics

2. Advanced nuclear technologies

3. Basic nuclear science & applications
(including detector developments)

The n_TOF Physics Programme

see talk by Claudia Lederer-Woods

see talk by Daniel Cano-Ott

see talk by Nikolas Patronis



energy range covered by other
spallation sources (ESS, SNS and others)

completely different science cases covered
(no nuclear physics at ESS, SNS and others)

instantaneous intensity and energy distribution 
repetition rate of the proton driver (< 1/1.2s)
time/neutron-energy resolution (long flight-path) 
background conditions 

EAR1:7.92e+05 n/7e12p
EAR2:3.37e+07 n/7e12p
NEAR:8.39e+08 n/cm2/7e12p

Uniqueness of the n_TOF neutron beams



3 examples of activities at n_TOF



40Ar(n,͊ь& (n,tot )         Understanding neutron propagation in argon INTC-I-256 EAR1 & EAR2

* Multiple Argon Experiments

The MArEX* initiative

https://cds.cern.ch/record/2856506


Å First measurement on a gas target
performed at n_TOF in 2024

Å 200 bar Argon gas-cell developed
by the n_TOF Collaboration

Å full operation watched over by CERN
safety authorities (including RP)  

The MArEX* initiative
40Ar(n,͊ь& (n,tot )          Understanding neutron propagation in argon INTC-I-256 EAR1 & EAR2

https://cds.cern.ch/record/2856506


40Ar neutron resonances clearly visible

The MArEX* initiative
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* Multiple Argon Experiments

The MArEX* initiative
40Ar(n,͊ь& (n,tot )          Understanding neutron propagation in argon INTC-I-256 EAR1 & EAR2
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The MArEX* initiative

Expected results 
with the LArtarget

Experiment to be
performed during
the 2026 run

40Ar(n,͊ь& (n,tot )          Understanding neutron propagation in argon INTC-I-256 EAR1 & EAR2

https://cds.cern.ch/record/2856506


Neutron-induced fission on uranium -235: one of the most important reactions in 
nuclear physics. 

In this study, scientists at the CERN n_TOF facility measured the 235U fission 
cross -section relative to neutron-proton elastic scattering. This was the first time
this measurement was conducted in the 10 to 440 MeV energy range, which 
extended the upper limit of previous research by more than 200 MeV.

Key Findings
Below 200 MeV:n_TOF results were consistent with previously published data, 
agreeing within one standard deviation.
Above 200 MeV:The results suggest that a transient time у the time required for 
a nucleus to transition from a stable state to a fissioning state у is needed in 
neutron-induced fission models. Including this transient time would allow for a 
more accurate description of both neutron-induced fission (n,f) and proton-
induced fission (p,f) reactions.

Fission of 235U at n_TOF

New insights on fission of 235U induced by high energy neutrons 
from a new measurement at n_TOF
Alice Manna, Elisa Pirovano, et al. (The n_TOF Collaboration)
Physics Letters B, 860 139213 (2025) Open Access 

https://dx.doi.org/10.1016/j.physletb.2024.139213


Example 2



Burial Dating at the Cradle of Humankind

CERN-INTC-P-743 (2025)
Spokesperson : Sara Rabaglia, Cristian Massimi

https://cds.cern.ch/record/2929639?ln=en


Burial Dating at the Cradle of Humankind
In Autumn 2013, LeeBergerrecovered more than 1500 hominid fossils (representing15 or more individuals) at
the RisingStarcavecomplex in the Cradle of Humankind UNESCOWorld Heritagesite (COHWHS)

Thefossils belong to an unknown hominid species, named Homo naledi, dated to 200т300 thousand yearsago,
whose characteristics do not fit in the present scheme of the human evolution



14C dating 
limit ~ 60 ka

Geo-dating
using two radioactive isotopes, 10Be (t1/2=1.51 Ma) 
and 26Al (t12=0.717 Ma), produced inside quartz (SiO2)
by cosmic rays

Production Rate of 10Be and 26Al (P10, P26) 
at the surface mainly by neutrons

Production Rate of 10Be, 26Al (P10, P26)  
at the cave depth only by muons

Burial Dating at the Cradle of Humankind



Burial Dating at the Cradle of Humankind

14C dating 
limit ~ 60 ka

Geo-dating
using two radioactive isotopes, 10Be (t1/2=1.51 Ma) 
and 26Al (t12=0.717 Ma), produced inside quartz 
by cosmic rays



Burial Dating at the Cradle of Humankind
neutrons by cosmic rays neutrons at n_TOF



Burial Dating at the Cradle of Humankind
neutrons by cosmic rays neutrons at n_TOF



Burial Dating at the Cradle of Humankind
neutrons by cosmic rays neutrons at n_TOF



Example 3



n_ACT@BDF: A Neutron 
Activation Station at the 
SPS Beam Dump Facility

C. Lederer-Woods and A. Mengoni 
on behalf of the n_TOF Collaboration
CERN-SPSC-2025-038 / SPSC-P-375
http://cds.cern.ch/record/2948460
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https:// dx.doi.org/https:// doi.org/10.1140/epja/s10050-025-01674-7

https://dx.doi.org/https:/doi.org/10.1140/epja/s10050-025-01674-7


Å Parasitic use for neutron cross section measurements
Å Unique installation providing ultra high neutron fluxes 

over a wide energy range for activation measurements т
complementary to n_TOFcapabilities

Å Proximity to ISOLDE тmeasurements on radioactive
nuclei 

ÅWorld -first measurements of key reactions for nuclear 
astrophysics and nuclear applications

Flux 3-4 orders of magnitudes higher 
than at present n_TOFNEAR

Filters create quasi-
stellar neutron spectra

n_ACT@BDF

C Lederer-Woods et al.(n_TOF Collaboration)
CERN-SPSC-2024-027 / SPSC-EOI-023, and
CERN-SPSC-2025-038 / SPSC-P-375

Possibility for  3 Activation Stations

https://cds.cern.ch/record/2948460


Å2021 т2026 n_TOF & the INTC
Å61 experimental proposals
Å25 letters of intent

ÅOnly 2 experiments in back-log (+ a few single isotopes of executed experiments)

Å 45 publications in the period (excluding conference proceedings) over a total of 162
ÅOver 90% in OpenAccess

The 162 publications are on:
Å 57 Physical Review C
Å 35 NIMA: Accelerators, Spectrometers, Detectors and Associated Equipment
Å 23 The European Physical Journal A
Å 7 Physical Review Letters
Å 6 Physics Letters B
Å 4 Nuclear Physics A
Å 31 Other Journals

Activity statistics



The n_TOF
Collaboration
in 2026

Established in 2000 (MoU signed in 2008)

43 institutes/research teams 
(mostly Europe, + USA, Japan)
152 members
34 (22%) PhD students

Gender
27 (18%), F total
10 (29%), F students
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The n_TOF
Collaboration
in 2026

The n_TOF Collaboration Board
Spokesperson, Physics Coordinator, Run Coordinator, 
Resources Coordinator, Editorial Board, Working Groups

The Executive Committee
A Mengoni, University and INFN, Bologna тSpokesperson
E Gonzales, CIEMAT, Madrid
R Vlastou, NTUA, Athens
F Gunsing, CEA, Saclay
N Colonna, INFN Bari
R Reifarth, Goethe-Universität, Frankfurt
E Chiaveri, CERN and University of Manchester (former SP)     

n_TOF Local Team 12 core members 
+ teams with experiments running



2026 run

starts on 5 February, ends on 31 August 2026

all experiments already approved by the INTC

draft plan approved by the CB on 12 December 2025 at the Vienna meeting

LS3 for n_TOF

LS3 will last till mid-2028 (n_TOF is using the PS)

considerable amount of data to be analysed during shutdown

preparing the plan of experiments for the LS3-to-LS4 period

LS3-to-LS4 period and post -LS4

experimental program with focus on Nuclear Astrophysics, Advanced Nuclear Technologies and

Basic Nuclear Science and Applications

plan construction of the Gen-IV target station (to be installed during LS4)

planning of the post-LS4 experimental program

Mid-to-Long term plans at n_TOF





The End


