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n_TOFso far

Å Nuclear astrophysics
Å Advanced nuclear technology
Å Medical applications
Å Metrology
Å Fundamental research



n_TOFis unique
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Unique capabilities 
for diverse 
neutron -induced 
reaction studies

Unique abilities for: 
Nuclear Astrophysics , 
Nuclear Technology 
Medical applications

N. Colonna, F. Gunsing, F. Käppeler, Progress in Particle and Nuclear Physics 101 (2018) 177ш203

https://doi.org/10.1016/j.ppnp.2018.02.002


n_TOFis unique
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Unique abilities for 
neutron induced 
reaction studies 
over 12 orders of 
magnitudes of 
neutron energies

Unique abilities 
thanks to the extreme 
instantaneous flux

N. Colonna, F. Gunsing, F. Käppeler, Progress in Particle and Nuclear Physics 101 (2018) 177ш203

https://doi.org/10.1016/j.ppnp.2018.02.002


Unique setups for (n,͊ ) measurements:
Astrophysics, Energy, Medicine

5TAC (BaF2)

sTED(C6D6)
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Unique setups for (n,f) measurements:
Energy applications

uMegas

Proton recoil telescope

PPAC
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Exploiting further the uniquecharacteristics of 
n_TOF

(n,cp ) reactions : 
An almost entirely unexplored field of research of significant 
importance for fusion technology and medical applications



(n,cp ) reactions to be measured for 

energy  (fusion ) and other 
applications

љƣŸШĤĲШůĲċƚƨƖĲĬњШӀШhigh priority! (no 
data or scarce and discrepant data)

[ŸƖШŔŰƚƣċŰĦĲв
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Unique setups for (n,cp) measurements:
Energy, Medicine, Astrophysics, Cosmology

20 ɛm and 

50 ɛm SSDs

Annular nTD

500  ɛm SSD

Silicon detectors
26Al(n, p), 26Al(n, ͈ ь, 41Ca(n,aьЯШв

Thanks to S. Amaducci et al. Thanks to C. Lederer-Woods et al.
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New setups for (n,cp) measurements: using DSSSD
Energy, Medicine, Astrophysics

High efficiency Si detector setups of 
(n,cp) reaction studies for neutron 
beam energies up to 20 MeV

Thanks to S. Amaducci et al. Thanks to J. Perkowski et al.
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New setups for (n,cp) measurements: using nTDDSSSD
Energy, Medicine, Astrophysics

Å Angular coverage: ~50% of 4͗
Å Forward/Backward:  Rin/Rout = 

48/96 mm, thickness = 500 um 
Å Side: 4 detectors 5cm x5cm; 

thickness 500 um
Å Particle identification using PSA

Thanks to S. Amaducci et al.
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New setups for (n,cp) measurements: using nTDDSSSD
Energy, Medicine, Astrophysics

Thanks to S. Amaducci et al.
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Particle identification using PSA
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New setups for (n,cp) measurements: using Si and EJ
Medicine, Space

Silicon 
diodes

EJ scintillators

Thanks to E. Pirovano et al.

Si & EJ scintillators for (n,cp) reaction studies for neutron beam 
energies up to 200 MeV; ̍ -̎ :̎ 50 um Si + 500 um Si + 10cm EJ; 
ςπЈȟφπЈȟρςπЈ
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New setups for (n,cp) measurements: using Si and EJ
Medicine, Space

Si & EJ scintillators for (n,cp) reaction studies 
for neutron beam energies up to 200 MeV

EJ scintillators

Thanks to E. Pirovano et al.

Particle identification using ̍ -̎̎
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Exploiting further the uniquecharacteristics of 
n_TOF

(n,el / inl ) and (n,xn) reactions: 
Of prime importance for medical applications and neutronic 
calculations for advanced energyapplications. Scarce and 
inconsistent experimental information is available to date. 
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New setups for (n,el) measurements:
Energy, Medicine & Fundamental research

Det # l̒ab

1 and 8 100°±6°

2 and 7 120°±6°

3 and 6 140°±6°

4 and 5 160°±6°

Stilbene scintillators: 
Å Excellent n/͊ discrimination capability
Å Excellent time response
Å Good n/͊ detection efficiency Thanks to A. Musumarra, et al..



18

New setups for (n,el) measurements:
Energy, Medicine & Fundamental research

Thanks to A. Musumarraet al..
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n/͊Шdiscrimination using different pulse shape parameters
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New setups for (n,el) measurements:
Energy, Medicine & Fundamental research

100° 120°

140° 160°

12C(n,n)12C elastic scattering as benchmark for ( n,n) and (n,nќьШШ

Thanks to A. Musumarraet al..
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New setups for (n,nќ) & (n,xn) measurements:
Energy, Medicine & Fundamental research

Thanks to  C. Petrone, A. Cristescu, M. Birch,  G. Lorusso, T. Wright, M. Bacak et al.

LaBr3(Ce) detectors @ n_TOF:
иШÑĲĦőŰŔƕƨĲШĤĲŰĦőůċƖťĲĬШĤǃШ
measuring (n,nќьШŸŰШ24Mg
иШ[ċƚƣШƣŔůĲШƖĲƚƓŸŰƚĲ
иШcŔŊőШĬĲƣĲĦƣŔŸŰШĲŉŉŔĦŔĲŰĦǃ
иШ]ŸŸĬШĲŰĲƖŊǃШƖĲƚŸũƨƣŔŸŰ
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New setups for (n,nќ) & (n,xn) measurements:
Energy, Medicine & Fundamental research

Thanks to  C. Petrone, A. Cristescu, M. Birch,  G. Lorusso, T. Wright, M. Bacak et al.

24Mg(n,nќШ͊ьШstudy at n_TOF


