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The 1-MW spallation neutron source constructed in the Materials & Life Science 
Experimental Facility under the Japan Proton Accelerator Research Complex (J-PARC) 
project provides neutrons available for variety of neutron scattering experiments conducted at 
neutron instruments through neutron beam lines, where neutrons are produced by 3-GeV 
proton induced spallation reactions in a mercury target followed by moderation through a 
super-critical hydrogen moderator surrounded by a reflector.  Neutron beam shutter systems 
were installed at the neutron beam line to extract and/or shield neutrons.  The shutter control 
system was designed in order that users were able to open/close shutters at experimental halls 
during a beam-time and facility’s personnel could move shutters for adjustment at vicinity of 
neutron shutter drive mechanism room in maintenance period.  It was also designed to keep 
the primary condition that personnel was allowed to enter the instrument room when the 
shutter was closed.  This condition was integrated in the Personnel Protection System (PPS) 
to secure the safety of personnel.  Components were designed to enhance reliability of the 
control system as follows: a shutter close position was detected by two kinds of devices of a 
mechanical limit switch and a rotary encorder, and the power supply for the shutter system 
was connected with an uninterruptible power supply (UPS) to prevent loss of signals in case 
of a power failure. 

Keywords: J-PARC, 1-MW Spallation Neutron Source, Neutron Beam Shutter System, 
Control System Design, Personnel Protection System, Mechanical Limit Switch, Rotary 
Encorder, UPS 
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Fig. 1  Three-dimensional view of neutron source station and a neutron instrument room. 

Proton beam is transported through a beam-line and injected horizontally on the mercury target at the 

center of neutron source station. 

Fig. 2  Cross sectional view of neutron source station. 
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Fig. 3  Concept of shutter control system. 
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Table 1  Function of shutter local board, shutter controller and PPS control panel. 
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Fig. 5  Illustration of layout of a shutter switch and an evacuation certification buttons. 
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Fig. 6  Illustration of limit switch layout for detecting shutter positions. 
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Photo 1  Large components handling room. 

Some of shielding blocks is removed, so that neutron shutter drive mechanism room is viewed from 

upward.  Proton beam comes to the target station from upward in the picture. 

Photo 2  Large components handling room. 

All shielding blocks are set over the neutron shutter drive mechanism room. 

(Shutter local control board) 

(Shutter local control board) 
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Photo 3  No.1 experimental hall (As of October, 2007). 

Photo 4  Shutter local control board. 

neutron instrument No.10)

(Display/operation panel) 
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Photo 5  Local/Remote switches on shutter local control board. 

Photo 6  Display/Operation panel on shutter local control board.

(Local/Remote switches)
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Photo 7  Entrance of neutron instrument No.10 (as of October, 2007). 

Photo 8  Panic and search buttons in neutron instrument room No.10.
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Photo 9  Shutter controller. 

Photo 10  Door controller. 
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Photo 11  PPS control unit in MLF control room. 

Photo 12  Inside of PPS control panel. 
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Photo 13  Mechanical limit switch layout at the shutter drive mechanism for beam-line No.1. 

Photo 14  Mechanical limit switch layout at the shutter drive mechanism for beam-line No.16.

(Limit switch at close position) 

(Limit switch at sitting 
position and lower 
limit) 

(Upper limit) 

(Limit switch at close position)

(Upper limit) 

(Limit switch at sitting 
position and lower 
limit) 
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