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The history of our forward upgrade Planning

starting from the Decadal Plan.
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4C. Gagliardi for the STAR Collaboration



5Zhangbu Xu @ Collaboration meeting in 2016

2019--20

2022--23

Run17 on pp510 & Isobar

Run 15 p+A

If Anything is certain, it is Changes will occur  
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BNL ALD S. Vigdor talk at 2011 PAC Meeting
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BNL ALD B. Mueller’s talk at 2015 RHIC/AGS Users Meeting
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STAR BUR for BES-II physics data-taking 38 weeks;
Cryoweeks: 68--72 weeks = physics + LEReC + CAD prep

Run Plan (STAR)



Forward Upgrade Timeline
• 2010-2014 Conceptual Design and Physics cases
forward DY,
forward Jets,
forward photon,
forward correlations
• 2015 proposal turned down by BNL
• 2016-2017
strengthen physics cases with new Spin data and
LHC/RHIC rapidity correlation results
Positive reviews from PAC
• 2018 November
BNL Director technical review (positive)



Discussion and summary 

• Hardware
• sTGC components and to-do list
• Silicon components and to-do list
• Simulation and to-do list

• Physics cases (Heavy-ions)
• Global polarization and predictions? 
• System scan: Small systems and measurements? 
• Jet quenching (rapidity dependence) 
• Heavy-flavor, Strangeness and hypertriton?



sTGC
• Module design is still not finalized. 

Timeline for finalizing the design and prototype
?BNL
• Prototype tests and performance with different gas 
Chi yang
• Electronics and finalize options 
BNL, USTC and SDU? (Lijuan�
• Ghost rejection approach (what are the parameters for optimization)
Zhenyu chen
• Funding and manpower

module  (estimate cost), electronics (?) 



Silicon Strip disks
• Design more or less finalized (end of 2019)
• Further optimization (r segmentation?) 
Limitations (shift r if demonstrated necessary from simulations)
• Mechanic integration 

more regular meetings with STAR support group 
• Prototype status 

sensors (Hamamatsu, NDL) , Two students? 
August 2019
• 4th disk option? 
Depending on the next couple of iterations of new sensors
• Funding and Manpower

mechanic support (NCKU), sensors (NSFC), design/assembly/test (new 
postdoc)



Tracking algorithm and geometry

• Decide to use the new algorithm

• Finalize the algorithm 
Daniel a few weeks
• Optimize sTGC and Silicon approach 

• Non-uniform magnetic field

• Manpower 
Te-Chuan, 



Vorticity and polarization rapidity 
dependence
• Global, local or circular polarization 
Quantify predictions from models 
• What do we actually constrain/sensitive to with rapidity 

measurement
Lambda simulation to be realistic, and some real projection from 
models
• What required from the forward upgrade?



Small and large System scan

• Longitudinal pt differential Measurement: 
Rapidity (de)correlation (rn) , ridge 

Reduce non-flow in small systems
• Disentangle initial vs final state effects? 

• Together with mid-rapidity measurement? 
Is there an identifiable case?  
Forward measurement helps understand midrapidity

• To-do list 
Jiangyong and Prithwish



Jet quenching

• Rapidity dependence: 
bulk profile change; 
spectral shape and q/g content change 
jet shape 

• What is the message? 

Effectively jet quenching in HIGH MU_B 

• To-do list 
Nihar Sahoo



HF, Strangeness and hypertriton

• Gluon PDF? J/psi rapidity

• Chemical content 
Lambda and Ks? 

How about multiple strangeness baryons? 
• V1 SLOPES 

• Hypernuclei
similar to reconstruct Lambda, 
use EPD to identify z=+2 


