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Abstract

At the Japan Proton Accelerator Research Complex (J-PARC), a 3GeV proton beam is extracted from the Rapid-
Cycling Synchrotron (RCS) and transported through the 3GeV to Neutron Beam Transport (3NBT) line to the 
Materials and Life Science Facility (MLF). The beamline within MLF is divided into the M1 line where a second muon 
production target can be installed in the future, and the M2 line which extends from the existing muon production target 
to the neutron source. The magnets in the M2 line are divided into two categories as shown in Fig.1; the magnets along 
the primary line guiding the proton beam to the neutron source, and those installed around the muon production target 
to transport the secondary muons to the experimental halls. The M2 line will become high radiation area the large 
amount of radiation originating from the production target. Therefore the magnets near the Muon target were 
constructed from either hollow conductor Mineral Insulation Cables (MIC) or polyimide cables. The utilities for the 
magnets (electrical power and cooling water) are connected at a maintenance area, 4m above floor level (FL-4m) and 
2.4m above the beamline (FL-1.6m), with no existing joints or connectors below this area. In the event a magnet fails it 
can be replaced by a spare magnet through remote handling. Between the beamline and the FL-4m, iron radiation 
shields (plug shields) are installed such that access to the maintenance area is possible during shutdown periods. These 
plug shields will inevitably affect the magnetic field distribution. Therefore, a careful study of the effects of shielding 
on the magnetic fields is performed through a non-linear 3D OPERA simulation. 
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Fig.1 : Magnets in the M2-tunnel
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