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Introduction
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A The new detection device for angular measurements of light
j pot! ) g-! e frdmunuclear teacfions inducdd ey fast
neutrons was recently developed at the Nuclear Physics
Institute of the Czech Academy of Sciences (NPI of the CAS).

A The double differential cross -sections (DDCS) with respect to
the angle of emitted light ions and to the incident neutron
energy.

A The first experimental data were measured with our new
Chamber-for-Light-lon-Detection (CLID onneutron beams
produced in p+Be interactions.

A The measured proton and deuteron production cross-sections
from yttrium and carbon target irradiation are introduced and
compared to TALYScalculations.

A The CLID showedthe full capability to produce the new
differential nuclear data of high interest for the material
applications related to the fusion, fission and aerospace
technologies and potentially test and validate nuclear reaction
models.
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Experimental setup

A To explore the quality of the collimator the beam profile was

) f A The measured data from irradiation of the yttrium target are
measured with the stilbene crystal (5 mm A5 mmA20 mm)

shown and the data analysis procedure is described.

A The collimated beams of fast neutrons are produced by a
cyclotron-driven generator (in interactions p(34.7 MeV)+Be(2.5
mm thick)) linked to the isochronous cyclotron U -120M at the
NPI facility.

A The cyclotron U-120M delivers pulsed proton beams with
energies from 10 up to 35 MeV. The pulsed nature of the
accelerated beam allows the Time-of-Flight (ToF) neutron
energy determination.

A The neutron converter is placed as close as possible in front of
the 1.6 m long circular-shaped collimator of 3 cm in diameter.

A The CLID is placed behind the collimator and approximate
distances are shown in Fig. 1.

moved in the perpendicular plane with respect to the neutron
beam direction.

A The beam profile was measured at the irradiation position of
the CLID.

A The shown experimental data were obtained during the 12-hour

primary proton beam current at the proton energy of 34.7 MeV.
A For data in each telescope, the energy calibration was
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energies up to 8 MeV.
A Light ion identification was performed using the dE-E method.
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CLID setup
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Fast neutron intensity (a.u.)

A The vacuum chamber is equipped with 4 dE-E Sidetector
telescopes for distinguishing between cp types
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A CAEN Acquisition electronics: digitizer V1730, preamps and
Low/High power supplies are used

A Telescopes are remotely rotated around the samples

A The Sample holder can be loaded with up to 4 target foils

A The list of irradiated foils:
A Polyethylenep 3! dn! jo! ej bnfufs-136
A Graphite-3! dn! jo! ejbnfufs-12411
A Ytrium-3!' dn! j o! ejbnfufs-1361!"°
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“nl L l?ijg PX [1]using JENDL4.0/HE data library (plue) [2, 3].
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A The measurement was focused on the emitted proton and
deuteron particles.
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was approx. 5 MeV of proton kinetic energy.

A Proton events plotted on energy vs. ToF histogram are shown.

A The spectral neutron fluxes were measured by the Proton-
Recolil-Telescope method with the CLID and normalizedby the
11 nS?YLprio uction rates (red), and by NE213 (green) and simulated
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A The ToF technique was used to determine which events were
caused by the primary neutrons from the Quasi-monoenergetic
peak, see the neutron energy spectrum in the previous section.

A The recorded proton and deuteron events from the yttrium
irradiation were corrected on background events.

A The production Double Differential Cross-Sections (DDCS) for
89Y (n,xp/ xd) reaction were derived from the measured
proton/deuteron energy spectra.

A The presented DDCS correspond to the two specific laboratory
angles - 25.7 deg and 154.3 deg of ion emission and to the
average kinetic energy of primary neutrons 29 MeV.

A The results of the TALYS1.96 [4] calculations are plotted
together with CLID measurements.

Protons at 25.7 deg of lab. angl, En=29 MeV Protons at 154.3 deg of lab. angl, E =29 MeV
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Conclusion
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A The new vacuum chamber for angular measurements of light
j pot! ) q-"! e frdmuthe hucléar reactions indueed by
fast neutrons was successfully developed at the NPI of the
CAS.

A The beam profile and the neutron energy spectrum of the newly
available fast neutron collimated beams were measured and are
presented.

A The first proton and deuteron production DDCS were measured
with the yttrium target at an average ene:ﬁgy of 2|9 MeV |
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TALYS calculations.
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