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The Subsystem
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• A next-generation TPC 
operated in continuous 
readout mode using 
Gas-Electron Multiplier 
(GEM) avalanche w/ 
low Ion Back Flow (IBF).

• Front End Electronics 
(FEE) uses SAMPA chip 
(developed by ALICE).

• Data Aggregation 
Module (DAM) uses the 
FELIX board (ATLAS exp)

Charged Tracking in sPHENIX:
• TPC provides p-resolution

AuAu:
• Central
• 50 kHz
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The Subsystem Technical Overview

“Wedge”

Zig-Zag 
Pads

charge

DAM Cards

RHIC

Comp

Facility

256 pads/FEE
26 FEE/sector

1 DAM/sector

Digitized Compressed

EBDC 1/DAM

Item Count

Field Cage 1

Modules 72

FEE 624

DAM 24

EBDC 24



Scope/Deliverables 
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• 1.2.1:  TPC Mechanics
– TPC Field Cage:  v2 prototype; Final Field Cage

– TPC Modules:  prototypes; Assembly & Test Production.

– TPC GEM Production:  CERN Shop (mirroring ALICE production)

– TPC High Voltage Systems:  (GEM & Central Membrane)

– TPC Assembly: (Modules, Electronics, Testing).

• 1.2.(2-4):  Rn Factories (n=1, 2, 3a, 3b):
– Factory Preparation; Pre-production GEM; Framed GEM Production

• 1.2.5:  TPC FEE:  
– FEE v1 Prototype;   FEE v2 Prototype; FEE Production

• 1.2.6:  TPC DAM:  
– DAM v1 Prototype;   DAM v2 Prototype; DAM Production

• 1.2.7:  TPC Services:
– Laser Calibration System;  Gas System;  Cooling System

Funding Source Key:
• OPC
• MIE
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Subsystem Collaborators

April 9-11, 2020 sPHENIX Director's Review

L2/L3- Management

Additional Scientific

EE:

Mead

Factory Managers

Engineering

Students



Schedule Overview

• Many tasks completed since the last review.

• Detailed sPHENIX P6 schedule progress available via Indico site:
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Schedule Performance
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• 1.2.5  TPC FEE -506.6k$
• First articles received.
• No impact presently.

• 1.2.6  DAM -224.2k$
• Orders Placed.
• No impact presently.

• TPC Support Systems -278.4k$
• ~1/2 orders placed.
• Components arriving.
• No impact presently.

Date SPI CPI

Cumulative 0.75 1.09
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SV from electronics & services with no impact on overall schedule.



Cost Performance
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• Cost Variance Drivers
• CPI of 1.09 quite good
• Below threshold for 

variance reporting.
• Cost Items to go

• FEE (now on order), 
• DAM (now on order), 
• Laser/Gas/Cooling

No mitigations yet required

Date SPI CPI

Cumulative 0.75 1.09
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Remaining Tasks Overview

WBS Desc Progress Remaining

1.2.1 Mechanics 100% Procured. Assembly.

1.2.2-4 GEMs/Modules 100% Procured. Assembly/Test

1.2.5 FEE First Articles Procured Procurement/Testing

1.2.6 DAM On order; “known” (ATLAS, GSI) Procurement/Testing

1.2.7.n Services: Laser All except diffuse laser. Choose Laser Count*

Gas Reuse of existing components. Reconfigure/Install

Cooling Recirculator arrived. Configure/Install
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*Details on later slides



Risks

• FEE is the main schedule variance.

– Not yet impact.

– Requires continual review.

• TPC Module Assembly Rate

– SBU crew with long term experience (>15 years) and ample GEM supply.

– Schedule assumes Mon-Fri module building, mitigate with weekend(s)

• TPC Lasers

– Major light loss in laser system is in long fiber.

– Long path requires more lasers

• TPC FPGA Replacement
– Provenance of FPGA from vendor determined to be a risk.

– New units ordered at 100% cost impact.
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Summary of Reviews
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Remaining:
• Diffuse Laser PRR
• Expected August



Status and Highlights

July 28-29, 2020 sPHENIX MIE Annual Review 12



GEM Highlights
• ~85% framing complete.

• Passing QA >90%
– R1 95.1%

– R2 94.5%

– R3 97.2%



Electronics Highlights
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FEE 1st Articles

DAM Preproduction

Optical Reality

LV Ordered

Slice Test



Services Highlights

July 28-29, 2020 sPHENIX MIE Annual Review 15

Services

Cooling

Diffuse Laser

Line
Laser



TPC ES&H
• Work at BNL conforms to BNL Work Planning Program 

– Work at other institutions conforms to their own ESH programs, with 
assistance from BNL if needed

– ESH requirements are flowed down to collaborators through 
Memorandum of Agreement, Statements of Work, and Contracts

– Periodic ESH status provided from collaborators (L2 mtgs)

– All equipment conforms to safety standards

• Hazards are identified, documented and mitigated by:
– Elimination – Change your plans

– Substitution – Find a replacement

– Engineering Controls - isolate people from hazards

– Administrative Controls – Time limits, procedures, training

– Personal Protective Equipment – safety glasses, safety shoes, respirators 
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ES&H policies at remote institutions:
SBU: https://www.stonybrook.edu/campus-safety/#view-environmental-health
VU: https://www.vumc.org/safety/index/
WIS: https://www.weizmann.ac.il/safety/
WSU: https://research.wayne.edu/oehs/
Temple: https://www.temple.edu/ehrs/

https://www.stonybrook.edu/campus-safety/#view-environmental-health
https://www.vumc.org/safety/index
https://www.weizmann.ac.il/safety/
https://research.wayne.edu/oehs/
https://www.temple.edu/ehrs/


TPC QA Plan
• sPHENIX QA follows BNL-SBMS (Standards-Based Management System).

– Project Director manages the project and is responsible for achieving performance goals. 

– L2 Managers implement the Plan w/in their subsystem and report issues to the Project Director. 

– QA Representative:  (1) Ensures QA is established/maintained   (2) Provides oversight/support.

• Aspects of the sPHENIX TPC QA Plan include:
– SOW (Statement of Work)

– Documented Procedures

– Signed Drawings

– Data Management

– Inspection & Test.
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Recent Update



Issues and Concerns  
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• Diffuse Laser Purchase & Placement
• Light budget for central membrane is fixed.

• Principle light loss depends upon fiber length.

• If the laser placement requires an 18 meters fiber, more lasers must be purchased.

• Under active study with integration group.

• 50% residual risk.



Summary
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• The TPC has maintained thus far small cost variance.

• The TPC has suffered some schedule variance:
– Dominated by electronics & services

• Replan testing and installation to improve parallelization.

• No impact as yet.

– Within float for all other items, no action req’d.

• Retired most risks.

• Added risk for diffuse laser procurement.



Back Up
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