
Exotic Baryon Systems 
from Photoproduction 

and  
Beam Commissioning 
of the LEPS2 Solenoid 

Spectrometer 



• Linearly polarized Compton-backscattered photons 
come to the LEPS2 solenoid spectrometer at SPring-8. 

• High-intensity  photon beam in the range of 1.3-2.9 
GeV and a large angular acceptance will open new 
opportunities to explore exotic baryon systems  from 
photo-production, such as Θ+,  K-pp, and Λ(1405). 

• A new data acquisition system has been built for the 
LEPS2 experiment, based on the network-based DAQ-
middleware framework.   

• Second beam commissioning of the LEPS spectrometer 
system was performed last July, 2017.    

 

Outline 



LEPS2 Experiment at SPring-8 

• High-intensity pencil photon beam with 
multi-laser injection and a long straight 
section. 

• A large-acceptance solenoid spectrometer 
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LEPS2 Solenoid Spectrometer 
• Time Projection Chamber (TPC) 
• Forward Drift Chambers (DCs) 
• Resistive Plate Chamber (RPC) for 

the time-of-flight measurement 
• Aerogel Cherenkov Counters 

• Barrel Lead/Scintillator 
Calorimeter (14.3 X0) 



LEPS2 Solenoid Spectrometer 

Tracking System 
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Unveiling the Two-Pole Structure of Λ(1405) 





Overview of the LEPS2 Facility 



LEPS2 Detectors 



Trigger System for  Beam Commissioning  
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DAQ Components with DAQ-middleware  
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Example of component configuration  
• User can create new DAQ components base on 
implemented core logics such as readout logic 
and histogramming logic. 
 
• DAQ-Middleware provides data transfer  
beween DAQ components. 
 



LEPS2 DAQ system  
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Check event number from  
vme cpus,  repic tdcs  
and event tags from master  
trigger module. 

Collectors 



TPC Track Reconstruction   

Real Space  Conformal Mapping  Hough Transformation  

Simulated Tracks  

Real data from beam commissioning 
with a partial  active area. 



Summary 

• A new linearly-polarized photon beam facility is about 
to start physics runs with the LEPS2 solenoid 
spectrometer at SPring-8. 

 
• DAQ performance will also be tested in coming physics 

runs. 
 
• High-intensity  photon beam in the range of 1.3-2.9 

GeV and a large angular acceptance will open new 
opportunities to explore exotic baryon systems  from 
photo-production, such as Θ+,  K-pp, and Λ(1405). 
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