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The basic telescope of an array (such as FAZIA) for the detection and identification of charged 
reaction products is made of a thin layer of Silicon (150-500 µm) followed by a Thallium activated 
Cesium Iodide (CsI(Tl)) scintillator of a few centimeters. For light charged particles (from proton 
up to Be) passing through this kind of telescope, a cross-check on the identification is possible 
using on one hand the DeltaE(Si)-E(CsI(Tl)) method and on the other hand the Pulse Shape 
Discrimination (PSD)  method in the CsI(Tl) crystal, by looking at the correlation between the fast 
and the slow component of the signal. When a neutron goes through such a telescope, the 
probability of interaction with the first, thin stage is practically zero, but it is not negligible for the 
second, thick one. The reaction channels the most susceptible to lead to a detectable light yield are 
133Cs(n,pγ)133Xe (Q=+0.36 MeV) and 127I(n,pγ)127Te (Q=-0.02 MeV), but channels like (n,nα),  
(n,d) or  (n,pn) – with thresolds of a few MeVs -, are quickly opened too. In this way, looking at the 
DeltaE-E identification matrix triggered by the last stage, no signal is recorded in the Silicon 
detector while a signal in the CsI(Tl) may be present, the neutron being identified as a charged 
particle, mostly proton or alpha (e.g. [1]).

The basic idea of this proposal, is firstly to validate this signature of neutron in a Si-CsI(Tl) 
telescope and secondly to measure the probability of such a process. To do this, we plan to use the 
simple proton recoil method (e.g. [2]):  the (n,p) elastic scattering on a polyethylene (CH2)n target 
and two telescopes of the FAZIA demonstrator, to detect in coincidence: the proton in one telescope 
and the elastically scattered neutron in the CsI(Tl) of the other telescope.

Starting from the measurement of the proton energy in a given angle and from simple kinematic 
conservation rules, we will know where to track the presence or not of the signal of the 
complementary neutron and then to construct the evolution of the CsI(Tl) absolute efficiency of 
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neutron detection with respect to its energy. The knowledge of this efficiency may become the first 
step in  the estimation of the neutron multiplicity when FAZIA array will be used to make 
measurements with SPIRAL2 beams.

Organic liquid scintillators are usually used to discriminate between neutrons and gamma-rays via 
PSD, but the necessary thick entrance window is prohibitive for the detection of charged particles. 
A solid plastic scintillator has been recently developed [3] at Lawrence Livermore National 
Laboratoty (LLNL) and already commercialized – as EJ-299-33 product - by LJEN 
TECHNOLOGY. An entrance window beeing no more necessary, it could potentially detect and 
identify charged light particles too. Tests performed with neutron sources have shown quite good 
light yield and PSD n-gamma discrimination [4]. We intend to replace the CsI(Tl) crystal with an 
EJ-299-33 scintillator in one of the telescopes, in order to systematically characterize the new 
plastic in terms of efficiency and discrimination in the whole range of neutron energies accessible at 
NFS.  Positive results would stimulate one to check, further on,  the capability of telescopes in 
which the silicon is backed by a thick EJ-299-33  scintillator to identify charged reaction products 
in both the DE-E map and via the PSD procedure in the plastic last stage. 
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