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1 — Introduction:

Boron Neutron Capture Therapy (BNCT) is an experimental radiotherapy for certain
tumours, selective at a celular scale. It consists on two steps:

1. Transport of a
harmless and stable
isotope (1°B) to the

Neutron

Source ’
(Reactor tumour’s cell.
£ 2. lIrradiation with
qxre)‘ neutrons that will

react with boron and
destroy, very locally,
the containing cells:

OB .
a particle -
P r 10 QTEHMEY, 7 4y o

In spite of very promising results, the clinical practice of BNCT still faces some obstacles. \
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2.1 — Motivation:

One of these challenges is the production of a suitable beam of neutr,
patient. One possible approach is to moderate the neutron spectru
target via the 7-Li(p,n) reaction.

To this end, the NeMeSis project from the University of Granada has drafted a model of a
Beam Shaping Assembly (BSA), a device designed to filter the aforementioned spectrum into
a suitable one.

°Li enriched LiF A X /T‘
g \—/
Lithiated
< Polyethylene
| ] o : .
:_ ?2 J m
Before building it, an experimental validation at a smaller scale was to be performed. <

Besides, the involved cross-sections have some discrepancies and/or lack of information...
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Cross Section (harns)
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2.2 — Motivation:
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- Total cross section well measured. ¢

- Capture cross section not so accurately
known: 27 keV and 49 keV resonances

disagreement. X
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with ENDF evaluation. X
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3.1 — My stay at JRC-GeeI:
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3.2 — My stay at JRC-Geel:
Learning about the tools to use during the experiment:

Time coincidences of liquid scintillator and
gamma detectors:
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4 - The experiment:

-Measurement A:

*Al: Reference measurement at 1912 keV to validate the calibration of the beam.
*A2: Reference measurement at 2100 keV.

*A3: LiF characterisation at different angles. - Beam mode: Pulsed.

- Repitition rate: 1600 ns.
- Pulse width: FWHM of 2 ns.

- Proton energy: 2100 keV.

- Time of Flight technique.

Beam line
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4A — LiF source characterisation:

: PN
&
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Flight path: 1 m.
CeBr; gamma
-Measurement «Al»: Measurement at 1912 keV of detector

proton energy as reference to verify that the setup was
correct with a quasi-standard neutron spectrum.
-Measurement «A2»: Measurement at 02 to validate LiF target

that the results were as expected before performing the

rest. % inch Li-Glass
detector

-Measurement «A3»: Measurements at angles ranging
from 02 to 902 in steps of 52 to characterise the LiF
spectra of emission as function of both energy and angle.
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4B — Mg and MgF, transmission:

N

Beam line

LiF target

Flight path: 2 m.

-Measurement «Bl»: Measurement as reference

sample-out for transmission.

-Measurement «B2»: Transmission through thick Mg.
-Measurement «B3»: Transmission through thick MgF,. MgF, sample.
-Measurement «B4»: Transmission through thin MgF,

to avoid saturation around the resonance at 27 keV of

19-F.
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4C - Beam Shaping Assembly moderation test:

Beam line

MgF, core e 7y MgF, corona

=2 =—vn

Flight path: 1 m.

-Measurement «C1»: Measurement of the core at 02.
-Measurement «C2»: Measurement of the corona at
angles ranging from 02 to 902 in steps of 59, in the exact
same way as in the «A3» part. This will allow to
guantitatively evaluate the moderation and the scattering

produced by the MgF, moderator which is to be present
in the future BSA.

) S—
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— ANAlYSIS ana prefiminary resuits.

4 — Calculating the cross-sections of the Mg and F isotopes using the transmission measurements.
5 — Fitting the experimentally obtained cross-sections with SAMMY.

V\ /\

6 — Evaluating and validating the results experimentally measured from the BSA moderation with <
simulations.
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Lithium-glass neutron detector signals:
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Beam chopper signals:
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Correction:

1 = Electronic noise elimination: cut-offs at low
and high glong values.
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results and simulated spectra;,

Comparison in E at 60 degrees. B —— Comparison in ToF at 60 degrees. | Expaimenta spocium.
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Some initial agreements: normalizations using the total charge, the energy range of
interest, as well as the highest energy of neutrons around 350 keV, corresponding to <

the proton energy of 2.1 MeV, as expected.
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5B — Transmission through samples:
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The LiF should match the simulated spectra before the cross-sections are calculated!
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5C — BSA comparison:

. + No MgF2 moderation.
i PRELIMINARY

Core moderation.

4’7 Core+Corona moderation.
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The LiF must match perfectly the simulated spectra and the measured cross-sections must /
be included before simulating the BSA moderation! \
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6 — Conclusions:

it in future experi%

Presented results are very preliminar.

. oY KN

Work in progress, much to be done yet.

T ay

?
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Any guestions, suggestions or comments are more than welcome.

Thanks so much for listening!
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Appendix (1): y-flash correction.
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GFlash at 00 degrees.

- W ,fﬁ GFlash at 15 degrees.
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R
Appendix (I1): Electronic noise correction.
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Appendix (Ill): Dead time corrections.
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Appendix (IV): Background correction.
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Appendix (IV): Background correction.
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Appendix (V): Digitizer characteristics.
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