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The symmetry energy influences many properties of 
nuclei and neutron stars and supernova. Currently it is 
highly uncertain at high density.  Current plans include 
measurements of pions produced in heavy ion reactions 
at high energy. Transport calculations show that Y(p-

)/Y(p+) ratios, are sensitive to the symmetry energy. 
Time projection chambers have been used successfully to 
measure pions and light charged particles. 
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TPC is an ion tracker sitting inside a magnet : 
• Charged collision fragments ionize detector gas 
• Electrons drift in E-field toward charge-sensing pads 
- Positions and time of arrival  3D path 

• Momentum from curvature of path in B-field 
• Particle type from energy loss and magnetic rigidity 

How to detect those particles? SAMURAI – Time Projection Chamber being  
constructed at MSU. 

Rigid Top Plate 
Primary structural member, 
reinforced with ribs. 
Holds pad plane and wire planes. 

Front End Electronics 
Liquid Cooled 

Pad Plane (108x112) 

Used to measure particle ionization 
tracks 

Field Cage 
Defines uniform electric field. 
Contains detector gas. 

Thin-Walled Enclosure 
Protects internal components, 
seals insulation gas volume, 
Supports pad pan while allowing 
particles to continue on to ancillary 
detectors. 

Voltage Step-Down 
Prevent sparking from cathode (20kV) to 
ground 

Target Mechanism 

Calibration Laser Optics 
 

beam 

Rails 
Inserting TPC into SAMURAI vacuum 
chamber 

The high energy β passes through the Brahms TPC and detected 
by a scintillator paddle, which triggers the DAQ. We plan to use 
two thin scintillators placed behind the source to test the sTPC.  

Evt112: 3-D Display 

90Sr 

FEE Card 

Paddle 

Testing of  Brahms TPC using 90Sr source 

Cosmic rays passing through two scintillator paddles 
will pass through the sTPC. We use the coincidence 
signals in the two paddles as triggers for DAQ. The 
recorded events are then analyzed to reconstruct the 
tracks. 

Electronic testing and Data AcQuisition (DAQ) with  
STAR electronics 
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Adopts readout software used for DAQ of S800 
Spectrometer at NSCL. 

         SCA/ADC 
(Switched Capacitor Arrays) 

                           SAS 
(STAR preAmplifier/Shaper) 

Each FEE card holds 
two SAS preamplifer 
/ shaper chips  and 
two SCA switched 
capacitor arrays, 
servicing 32 TPC 
readout channels. 

Physics Motive 

Future Plans For the SAMURAI-TPC 
• Install and test the GET electronics when it becomes available 
• 7 day Experiments in RIKEN have been approved. 
• We plan to do 132Sn+124Sn and 124Sn+124Sn reactions in 2014. 

Detection of cosmic 
rays in the TPC 
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Brahms 

sTPC 

T1/2 = 28.79 y 

T1/2 = 64 h 
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