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Abstract 
In the J-PARC RCS, transverse beam profiles including 

both the beam core and halo at extraction beam transport 
line (3NBT) were measured by using a combination with 
a wire scanner type beam scraper and some beam loss 
monitors (BLMs). Our final goal of this halo monitor is to 
measure the intra-bunch beam halo of extracted two 
bunches from the RCS. Thus the plastic scintillator and 
photomultiplier (PMT) assemblages were adopted as the 
BLMs with quick time response. However, we found that 
the BLMs detected not only the radiation from the wire 
but also reflected one from other devices and wall. 
Therefore we tried to develop new-type BLMs, which are 
scintillation-type BLM of lead glass and Cherenkov-type 
BLM of quartz or UV acrylic. In this presentation, we will 
report on the overview and experimental results of the 
new-type BLMs together with the outline of halo monitor 
system. 

INTRODUCTION 
The 3-GeV Rapid Cycling Synchrotron (RCS) of the 

Japan Proton Accelerator Research Complex (J-PARC) is 
a MW class of high intensity proton accelerator [1]. In 
addition, the RCS has two functions as a proton driver for 
neutron/muon production at the Material and Life science 
experimental Facility (MLF) and as a booster of the 50-
GeV Main Ring synchrotron (MR) injection. To provide 
such a high power proton beam for the MR with small 
injection beam loss or for the MLF with broad range and 
uniformity irradiation to the target using the octupole 
magnet [2], it is required to improve the extraction beam 
quality, namely to achieve the Low-Halo and High-
Intensity beam by finer beam tuning in the RCS [3]. 
Therefore the measurement of the transverse beam profile 
including both of the beam core and the beam halo is one 
of the key issues for the high power beam operation in the 

RCS. Thus a new beam halo monitor was developed and 
installed at the 3GeV-RCS to Neutron source Beam 
Transport (3NBT) line as shown in Fig. 1 and Fig. 2 [4]. 
This new beam halo monitor was constructed by 
combining a wire scanner type beam scraper and some 
beam loss monitors (BLMs). The transverse beam profile 
including the beam core and beam halo can be 
reconstructed with the halo monitor. On the other hand, 
our final goal of the halo monitor is to measure not only 
the transverse beam halo but also the intra-bunch beam 
halo of the extracted two bunches from the RCS. 
However the beam experiments made clear that there are 
some issues for the intra-bunch beam halo measurement. 

 In this paper, we report the transverse beam halo 
measurement with the new beam halo monitor. In 
addition, we introduce the new BLMs which were 
developed for intra-bunch beam halo measurement. 

 

Figure 1: Top view of the RCS and location of the beam 
halo monitor installation. 

 
 

Figure 2:  Side view of the 3NBT line and location of the beam halo monitor installation. 
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