J-PARC muon facility, MUSE
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At J-PARC MUSE (Muon Science Establishment), one graphite target was installed in the proton
beam line on the way to the neutron source, from which four sets of the secondary lines were designed
to be extracted and extended into two experimental halls (toward the west wing, one decay-surface
muon channel (D-Line) and the axial focusing muon channel (U-Line), and towards the east wing
one surface muon channel (S-Line) and one fundamental muon channel (H-Line)).

MUSE has been suffering from many troubles such as the giant earthquake, fire, twice water leakage
from the neutron target. Although the proton beam intensity was restricted lower than 200 kW, we
have been having a rather stable operation at the MUSE since February, 2016.

In this paper, the latest situation on the MUSE is reported.
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1. Operation and troubles at J-PARC MUSE

J-PARC MUSE has been suffering from many troubles such as the giant earthquake, fire, water
leakage from the neutron target. In 2011, MUSE suffered severe damages from the earthquake on
March 11, so called “Higashi-Nippon Dai-Shinsai”. Fortunately the damaged apparatus ducts, and
shields were fixed within the following year. We managed to restart user’s run on February 2012. In
2013, whole the J-PARC operation had to be shut down because of the radioactive materials leakage
accident at the Hadron Hall Experimental Facility. After this accident, we had to demonstrate how
sound MUSE facility was designed and had been maintained in the sense of the target safety against
the radioactive materials leakage. Finally we managed to restart user’s run on February 2014. In 2015
we were forced to stop all the operation of not only MLF (Materials and Life Science Facility) but
also neutrino, or hadron including a whole accelerator at J-PARC, because of the fire from the power
supply for the septum magnet at the muon D-line on January 16. Thanks to the tremendous efforts
by the members of the J-PARC task force, they managed to restart neutrino and neutron operation in
the end of February, 2015. Although we were about to restart muon experiments in the end of April,
we faced the second troubles in a water leakage from the neutron target. We had a short period of
the MLF beam time in October, 2015, but unfortunately we had a third trouble in the neutron target
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