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Development of Neutron Beam Monitor nGEM

ATEKER 2014-10

» Two-dimensional neutron detector for J-PARC MLF

» Upgraded system of an existing beam monitor, andtfter applications such as neutron imaging, small

scattering ...
: Electronics
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Direct connection
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 Gas flow radiation detector that can measure cligogeticles from
a n(%B, a)’Li nuclear reaction

» Two Gas Electron Multipliers for signal amplificaui

» Thermal neutron efficiency: 0.5%~5%

(depending oA layer thickness)

» Data taking rate: Over 1 MHz (limited by GigabihEtnet)

e Minimum time step: 5 ns

* Position resolution: ~0.85 mm (FWHM)

» Operation voltage: ~2.7 kV (negative)

» Chamber gas: Ar/C{(7:3)

* Active area: 100 mnx 100 mm

» Readout channels: 120 ¢h 120 ch with a 0.8 mm pitch
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KTKE#H 2014-10

Beam profile and neutron intensity at NOVA

» The beam profile and the neutron intensity in the NOVA sample position
» The experimental results were validated by comparison
with Monte Carlo (MC) simulation and calculation results.
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* MC simulation with simple considerations of the geometry
of the NOVA beam line, no physics reaction
* The neufron intensity at the sample position:
I(E) = iraw(E)/£(E),
where i, (E): the raw distribution, £(E): the neutron efficiency
obtained from the Geant4-based simulation
¢ The calculated neutron intensity:
Ical(E) = il:cal(E) X T, total(E) Xk,
where i, (E): the calculation of the neutron intensity obtained from
the JSNS group’s study, T, 121 (E): the total transmission of the
NOVA beam line, &: other factors such as the type of cooling water
and the existence of the muon target
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