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NEUTRON VS. X-RAY IMAGING
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NEUTRON VS. X-RAY IMAGING
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SPALLATION, FISSION AND PHOTONEUTRONS

Spallation
) GeVT
Protons
Fission
1
@ - @@
neutrons
235| 100y, 33 5
Photoneutrons
40 MeV electrons o =+ . —> . + o
181 T4 1804

T ~95% speed of light, ~287800 km/s
t ~7/.3E-4% speed of light, ~2.2 km/s
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Istituto Nazionale di Fisica Nucleare
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DRIFT TUBE LINAC (DTL)
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ELLIPTICAL CAVITIES
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ELLIPTICAL CRYOMODULES
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DELIVERING THE BEAM TO TARGET
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TARGET WHEEL
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https://www.youtube.com/watch?v=6pP-AIse7f0

NEUTRON BEAM MODERATION
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2018 design }\ — 5 A
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updated engineering model

@)

Brightness (n/cm?2/s/sr/A)
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On average the neutron coming out form the target
travel at 5-10% of the speed of light (~0.0001 A
wavelength). In order for those neutron to be useful
they need to be slowed down (increased wavelength).
This Is achieved using a para-hydrogen and water-based
moderator and a beryllium-lined reflector.
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NEUTRON BEAM MODERATION
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Moderator has one part filled with water
(thermal neutrons) and another with
parahydrogen (cold neutrons). Parahydrogen is
transparent to neutrons of energy |5 meV and
below and thus can easily exist the moderator
and be redirected to the instruments
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NEUTRON BEAM MODERATION

Peak source brightness [n/cm?/sec/sr/A]
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Moderator has one part filled with water
(thermal neutrons) and another with
parahydrogen (cold neutrons). Parahydrogen is
transparent to neutrons of energy |5 meV and
below and thus can easily exist the moderator
and be redirected to the instruments
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WELCOME TO ESS AND THANK
YOU FOR YOUR ATTENTION!

Contact:
natalia.milas@ess.eu



mailto:mamad.eshraqi@ess.eu?subject=LU%20Course%20on%20n%20production

