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The spallateam A view of the College Cardinal Mercier, Braine-I’Alleud, Belgium
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Spallation
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Spallation intranuclear cascade
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https://elena-neutron.iff.kfa-juelich.de/neutron-facilities/

Low energy reaction
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Our experiment
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GEANT4: a powerfull software




GEANT4: a powerfull software
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The setup

Experimental Layout
Our suggestion:

End of the zone
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Simulations & experiments

\ - N \ \‘\‘ w / g
% .- ; , 2 v - V
\ -4 s N/ v X
‘ ‘ “M ’A(?; : > 7
- i o

" =)
W ‘-—)\
© beamline

for schools



Neutron therapy

Patient treating room for neutron radiation therapy, University of
Washington. By Ikiwaner - Self-photographed, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=3999022

Boron Neutron Capture Therapy (BNCT)

CANCER CELL

2.Neutron

1.Boron compound (B) beam (N)

selectively absorbed
by cancer cell.

3.Boron
absorbs
neutron.

4.Boron disintegrates
emitting cell-killing radiation.

By Pat Kenny (Illustrator) - This image was released by the National Cancer Institute.
an agency part of the National Institutes of Health, with the ID 2508 (im L <
Public Domain, https://commons.wikimedia.org/w/index.php?curid=24
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Neutron capture

Z Rh- 98 Rh-102 Rh-104
Gamma ray B *3.742y *4.34m
emission . 207.3d 423s

Ru-103

39.247d

*1.69ms
Tc- 97 Tc-99 | Tc-100 Tc-102 | Tc-103
4 21E6y 2.111E5y 15.46s *4.35m 54.2s
*90.1d *6.0067h 5.28s

Neutron
tapture

Target nucleus Excited compound nudeus
https://www.lanl.gov/media/publications/1663/0922-capturing-neutrons-in-the-desert https://wwwndc.jaea.go.jp/CN14/index.html N
Half-life probability
Tc-99 2.111x10°a B- - *°Ru 100 % 0.2976 MeV
B-— 100Ry 99.9983 % 3.2064 MeV
R EC>10Mo  0.0019%  0.1721 MeV Soe
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Nuclear astrophysics
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All features drawn to scale
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The MYRRHA project

accelerator reactor
(600 MeV - 4 mA proton) * subcritical or critical modes
* 65-100 MWth

spallation source

\

multipurpose

flexible fast neutron
inadiati <_ source
irradiation

facility

Image credit: MYRRHA

https://www.sfen.org/rgn/la-belgique-lance-la-construction-du-reacteur-myrrha/
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