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Development of beam transport to spallation
neutron source at J-PARC with non-linear optics
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2K (Total length) 314 m
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Longest beam transport for MW class

accelerator facilities in the world

& FEFH I /L (Proton kinetic energy): 3 GeV

E—LH 51(Beam power): 1 MW

E—LEFR(Beam current): 333 yA
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Targets placed at MLF e
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e Muon target @ Neutron target
Carbon graphite (1G430) Mercury
8% beam lost(80 kW loss) Highest pulse intensity in the world

Highest intensity in the world i Mercury target troIIey

Rotating target

Thick. 2cm
Diam. 30 cm

muon target proton beam neutron

collimators window target Safety shroud
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structure
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Efforts to mitigate cavitation damage
with gas micro-bubbles

Mercury ta rget VESSEI Vibration measurement with a

Beam window (2.5 mm-t) - Bubbling

Most vulnerable to cavitation damage . | Yaal distribution
He-gas micro-bubbles - -

Damageoc P# injecting into Hg target . Swirl type bubbler

Cavitation bubble

Mercury [V R EY=S
by the mercury
negative
pressure.

: -W/O bubbles | 1
——— With bubbles | 3

Cavitation
bubble shrinks

rapidly.

Micro-jet Shrink energy
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Velocity amplitude (m/s)
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Average availability (%)

Cumulative beam power (MWh)

Hg-target
replacement

as of September 30. 2015

Hg-target ~1 month interruption Interruption due to a
replacement due to the fire in MLF trouble of Hg-target;
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Water leak events at mercury target %ﬁb
® In April 2015, water leak was found during 0.5 MW beam operation.
Water in target shroud soaked out through the defect of the
welding.
® On Nov 2015, water leaked into inner shroud so that we can not
find the leaked point (possibly defect of melding around mirror).
® Since no robust target remains, operational beam power is decided
to be 200 kW.

Vertical cross section of the target vessel

Outer shroud wall

— Coolant water

Inner shroud wall
Helium gas
Mercury vessel

TIG welding  Seal welding

Water drop

Diffusion bonded surface
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