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 Put a constraint on density dependence 

of Symmetry energy.

Details  I will talk tomorrow. 
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RIBF

MSU

Motivation



 Bill Lynch and T.M．agreed to study a symmetry 

energy at RIBF  in 2003. T.M. joined the DAIMAJIN 

Project and propose to construct a TPC in 2004.

 A construction of TPC was included in the TAC Report 

of SAMURAI Project in 2005.

 Because of nature of the SAMURAI Budget (1.5B yen) 

approved at the end of 2007 we abandoned to 

construct TPC using the approved budget in 2008.

 In 2009, formed an international collaboration to    

determine the symmetry energy over a range of 

density. Submitted a construction proposal of 

SAMURAI-TPC to RIBF-PAC and a money request to 

US/DOE.
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SAMURAI-TPC Collaboration
Determination of the Equation of State of 

Asymmetric Nuclear Matter



As indicated in DOE Project Management Plan

US collaboration: To design, build and test the SAMURAI-TPC detector

Proposal submitted: December, 2008 -- $1.2M

Approved: November, 2009

Proposal management plan submitted: December, 2009

proposed completion dates in Jan, 2010:

Completion date : March 31, 2013

Shipping date to RIKEN: April 30, 2013

Projects put on hold: March, 2010

Revised budget submitted: April, 2010

Revised budget approved: May, 2010

New proposed start date: Sept 1, 2010

Funding profile in 3 years but project finishes in 5 years

This allows flexibility regarding the completion of TPC

Time table for construction



Original Milestones

Need a revised detailed plan.



“Mutual” Understandings

 Designed based on EOS TPC.Expected weight is 
150kg for TPC itself and 200kg for FEE 
(preamp~ADC) near TPC.

 RIKEN have the responsibility for the coordination 
of the all activities in installation, commission and 
experimental activities in RIKEN Mentioned in the 
project management plan to DOE.

 RIKEN will be responsible to procure the 
components such as the laser calibration system, 
gas-handling systems and GET electronics 





Design of New TPC chamber

 Based on EOS TPC

At FNAL in Aug 2010

Obtain available drawings >> make 

reduced size drawings





Design of Field Cage

Jimmy Dunn





Status of Japanese collaboration



Read-out electronics

 For test

Purchased T2K electronics

one FEC and FEM

 For short term

STAR-FEE will be used as the readout 

electronics.

 For future

After GET electronics is ready, we 

intend to migrate our readout system to 

new one 



GAS Handling system

 A dedicated gas system will be necessary for the 
operation of TPC at SAMURAI.

 P-10 (Ar90% -CH410%) gas will be used.
 A few litter per minutes flow is expected.
 Less than 100ppm O2 and H2O 

contamination.RHIC-STAR: 25ppm-O2, 20ppm 
H2O 
(Pure gas condition is required for a  good 

efficiency.)  >>Need investigation!!!

 We would like to share the part of our gas system 
with other SAMURAI experiments. 



Schematic View of TPC



Single Track Sn+Sn minimum bias

momentum momentum

Geant4 simulation by Isobe-san



Construction of Test TPC

 Sensitive area of 10 cm ×10cm
 Design a connector  for Pads
 Test laser calibration system

>> correct distortion of electric field
 R&D of GET electronics
 Select how to amplify signals

MWDC vs Micro MEGAS (vs GEM)

 Investigate influence of high density ions
at HIMAC?



Basic design of Pad plane

Investigate cross talk problem    by Taketani et al.                                                 



Laser system

 Borrow existing laser for a short time 
period.
[Tempest 10]
repetition 10Hz

266 nm  30mJ
pulse width 3-5 ns

 Obtain dedicated system  next year?
Need  ~ ¥5,000k
for example spectra-physic INDI-40 10 

266 nm 55mJ



 We are working hard to finalize the 

design of TPC now.


