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J-PARC Linac 
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DTL     Drift Tube Linac 

SDTL  Separated-type DTL 

ACS    Annular-Coupled Structure linac 

L3BT   Linac-to-3GeV synchrotron Beam          

            Transport 

 

IS        Ion Source 

LEBT  Low Energy Beam Transport 

3MeV 
55 MeV 181 MeV 

181 (400) MeV 

RCS (Rapid-Cycling Synchrotron) 
H-  beam  Current operation 

Power 13.3 kW (220 kW at RCS)) 

Pulse 600 msec at 25 Hz 

Energy 181 MeV 

Current 15 mA (peak)  

Loss maximum ~ a few 0.1 mSv/h* 

*Required beam loss level < 0.1 W / m 

RFQ    Radio-Frequency Quadruple Linac 

MEBT Medium-Energy Beam Transport 
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L3BT ACS SDTL 

ACS03 (this experiment) 

Simulated H0 X-ray background 

from RF cavities 

Beam loss signal charge integral (a.u.) 

Beam dump 

Measured beam loss 

counter signals 
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motivation 
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Significant beam loss issue In the J-PARC linac  

due to the high intensity H- beam, significant beam loss has been observed at the beam line 

section called ACS (Annular-Coupled Structure). The loss is mainly due to a proton which is 

produced due to the double electron stripping of the H- beam by the residual gas inside the 

titanium beam pipe. 

ü High beam loss and radiation level (~ a few 0.1 mSv/h) 

observed in ACS at 7.2kW operation 

ü Beam loss measurement at SDTL is hard due to 

background X-ray from RF cavities 

GOAL: 
To measure the beam 

loss rate 

To understand the 

beam loss mechanism 
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Introduction and 

motivation 

Experimental: measurement using fiber detector 
 

ü Count the number of H+ from H0 (residual gas interaction) 

üOne proton corresponds to one lost H- 

ü Tracking (a charged particle from the beam duct) 

ü Time-of-flight measurement 

ü Evaluate absolute beam loss rates by counting H+ tracks 

 

Simulation: proof the experimental data  

 

Methods 
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Physical explanation 

of the beam loss 
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Vacuum pressure dependence of beam 
loss at ACS 

Beam loss signal level with a proportional 
counter is proportional to the residual gas 
pressure 

Strongly suggest the beam loss is due to H0 

produced by H- interacted with residual gas 

H0 was observed with a wire scanner monitor at 
the straight beam dump with bending magnet 
on. 

Pressure at the ion pump SDTL 14B 

G. Wei, JAEA 

Pressure [Pa] 

0-degree 

beam dump 

Wire scanner 

monitor 

H0 

H- beam 

B 

Dipole 

magnet 
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PRINCIPLE & 

MEASUREMENT 

H- 
H+ H0 

Fiber planes 
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principal 
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Interaction 

with 

residual gas 

H- 

H+ 

Ti beam duct 

(2 mm thick) 

H0 

Interaction with beam 

duct 

Fiber planes 

H0 H1 
H2 

H3 

H+ emission point 

V2 
V3 

1594mm 

V0 V1 

Count the number of H+ from H0 (residual gas interaction) 

ÅOne H+ corresponds to one lost H-  

ÅReconstruct a track passing through all fiber planes 

ÅEnergy measurement with time of flight 

ÅTo cope with high rate, use fibers  

By fiber positions, emission point can be measured! 
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Plastic fiber scintillators 

·A few nsec pulse width 

·High-rate capability 

·Timing resolution          
(~ 600 psec) 

 

64ch Multi-Anode PMT 
Hamamatsu H8500C 

·2 fiber planes (16 fibers x 
2) are connected 

·Gain~1.5x106 

·Q.E.~24% 

64mm 
64mm 

16 scintillation 

fibers 

4mmx4mm 

x64mm 

Clear fiber  

(light guide) 

3mm f x  

600mm 

Acryl frame 

The fiber plane 

Scintillation 

fiber detector  
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