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The e_LiBANS project, funded by I NFN, aims at develo ping a flexible facility
dedicated to thermal and epithermal neutron irradiations.

In particular:

• developing a high inte nsity (106-107 cm-2 s-1 ) thermal neutron source based
on a medical Linac;

• characterising the source in terms of metrological parameters: neutrons
fluence, field uniformity, fast neutrons and photons contamination;

• developing new soli d state neutron detectors, insensiti ve to photon
background and able to work in high intensity neutron fluxes and pulsed
beam

An Elekta Precise SL24MV has been installed and commissioned with the
support of INFN and University of Turin

OBJECTIVES

A new thermal neutron source has been deve loped in Turin, base d on a medi cal e-Linac. Resu lts sho w a quite pure and
uniform thermal neutron field with fast compon ent <2% an d acceptable γ ba ckground. Neutron Fluence rate linearl y
depends on beam current. New active solid state detectors calibrated at 2% have been built to monitor the neutron field

CONCLUSIONS

Neutrons are generated by Giant
Dipole Resonance (G DR) rea ctions
from photons on lead and
tungsten, above 7 MeV energy
threshold. The (γ,n) cross section
peak reaches about 600 mbarn.

RESULTS
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e_LiBANS wil l offer the
possibilit y to exploit a well
described thermal neutron
field with high uniformity and
high purity, insi de an
expandable ca vity, for
different applications in
biomedical field, material
scien ce, spatial research and
cultural heritage

APPLICATIONS

A

D

1) LINAC 2) PHOTO-CONVERTER 3) DIAGNOSTICS

Electron 
beam

~18 MeV

Linac Target
(W-Re/Au)

Bremsstrahlung
photons

W/Pb

Fast 
neutrons

High Z material Moderator Slow 
neutrons

Detectors

B G

!

PHOTO-NEUTRONS

Photons cross section in Lead

A photo-converter is coupled to the
LINAC. Neutrons are produ ced inside
the W/Pb target which also stops the
unconverte d photons and are then
moderated to thermal energies.
Samples can be irradiated inside a
dedicated ca vit y where the field is
monitored in real time with no vel
semiconductor devices

Five output modes:
18 MeV electron
18 MeV electron Filter Free
18 MV gamma
18 MV gamma Filter Free
15 MV gamma

TNRD/SiC:
Rad-hard, low cost,
minimum size, 
active neutron detectors
with DC output signal 
proportional to the fluence rate.

Response	 calibration	 2%

TRANSVERSE plane uniformity:	
max difference 8%,		σrms=	1.3%

PM2018	 – 14-th	 Pisa	Meeting	 on	advanced	 detectors

MATERIALS and METHODS

(γ,n) reaction

The target of the photoconverter
is surrounded by moderator
materials like deuterated water,
graphite and polyethylene.
MCNP6 simulations ha ve been
done to find the best geometry in
order to maximise the thermal
neutron flux and to minimise fast
neutron and gamma background.
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Neutron Energy	Spectrum measured with	
BSS+TNRDs

LONGITUDINAL	profile in	the	
closed (open)	cavity configuration.
Optimum	agreement	with	MCNP	
predictions

CLEAN source:
87%	Thermal,		
11%	Epithermal	
2%	Fast

The	Linac facility	has	been	supported	by

Gamma	dosemeasured	in	
the	mid	cavity	for	different	
configurations	and	
corresponding	in	air	 figure	
of	merit

M.U.	 rate

Thermal	field xy,z profilesLinear	 and	Flexibile
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[cm-2s-1 ]

Neutron Fluence rate	linearly
driven by	LINAC	electron	current

Au	foils	measurement	and	active	
diagnostics	 results	have	been	
found	to	agree	at	the	2%	level.

TNRD	meas.

Matrix	of	SiCs
read	in	parallel	
to	monitor	
transverse	plane	
uniformity


