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How do collective, many-body 
phenomena arise from first-

principles QCD? 



EIC Detectors
• Detector-1 (EIC Project Detector)

• To be sited at IP6 (25mr crossing angle)
• Addresses EIC science program as outlined

in the EIC white paper and NAS report
• Must be ready for Day-1 EIC operations
• DPAP proposal process
• Working towards pre-TDR/CD-2

• Detector-2 
• To be sited at IP8 

(35mr crossing angle, secondary focus)
• Requires development of 2nd IR

• Physics program complementary to 
Detector-1

• Ready 2-5 years after Detector-1
• Development activity at the WG level
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Call for Proposals and DPAP
• Issued jointly by BNL and JLab in March 2021
• Proposals due Dec. 1, 2021
• Public DPAP meetings Dec. 13-15, 2021

• Presentations from proto-collaborations
• Panel-assigned homework questions

• Second DPAP session Jan. 19-21, 2022

• DPAP closeout March 8th, 2022
• Final report available March 21st, 2022 
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ECCE and ATHENA
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Key conceptual differences – bore size and magnetic field!

See talk by Rolf Ent (Tuesday)



DPAP Outcome
• The final DPAP report was released on March 21, 2022. Based on the DPAP 

recommendations, the EIC project has confirmed that the ECCE detector design will 
serve as the reference in developing a technical design for CD-2/3a:

• From the DPAP report: “…none of the three proto-collaborations is yet large enough 
or strong enough for successful development of a detector for Day 1 of the EIC”.   
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The ECCE and ATHENA proto-collaborations have 
come together to chart the path forward to a 
new scientific collaboration and a technical 
design of the EIC Project Detector:
• Interim SC formed from proto-collaboration leadership
• Formed joint working groups 
• Organizing detector consolidation, evolution to an 

advanced conceptual design this summer 
• Working towards collaboration formation meeting at end 

of July (coincident with EICUG summer meeting), 
preparatory work ongoing

https://www.bnl.gov/dpapanelmeeting/


Joint Detector-1 Working Groups
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Tracking: 
Xuan Li xuanli@lanl.gov
Kondo Gnanvo kagnanvo@jlab.org
Laura Gonella <laura.gonella@cern.ch> 
Francesco Bossu francesco.bossu@cea.fr

Calorimetry:
Friederike Bock Friederike.Bock@cern.ch
Carlos Munoz Camacho munoz@jlab.org
Oleg Tsai tsai@physics.ucla.edu
Paul Reimer reimer@anl.gov

Cerenkov PID: 
Xiaochun He xhe@gsu.edu
Grzegorz Kalicy kalicy@cua.edu
Tom Hemmick tkhemmick@gmail.com
Roberto Preghenella <preghenella@bo.infn.it>

TOF PID (AC-LGADs): 
Wei Li wl33@rice.edu
Constantin Loizides constantin.loizides@cern.ch
Franck Geurts geurts@rice.edu
Zhenyu Ye yezhenyu@uic.edu

Far Forward: 
Michael Murray mjmurray@ku.edu
Yuji Goto goto@bnl.gov
Alex Jentsch ajentsch@bnl.gov
John Arrington JArrington@lbl.gov

Far Backward: 
Igor Korover korover@mit.edu
Nick Zachariou nick.zachariou@york.ac.uk
Krzyzstof Piotrzkowski
krzysztof.piotrzkowski@cern.ch
Jaroslaw Adam jaroslavadam299@gmail.com

DAQ/Electronics/Readout: 
Chris Cuevas cuevas@jlab.org
Jo Schambach schambachjj@ornl.gov
Alexandre Camsonne camsonne@jlab.org
Jeff Landgraf jml@bnl.gov

Computing and Software: 
Cristiano Fanelli cfanelli@mit.edu
David Lawrence davidl@jlab.org
Sylvester Joosten sjoosten@anl.gov
Andrea Bressan Andrea.Bressan@cern.ch

Global/Integration: 
Richard Milner milner@mit.edu
Jin Huang jhuang@bnl.gov
Thomas Ullrich thomas.ullrich@bnl.gov
Silvia Dalla Torre Silvia.DallaTorre@cern.ch
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Joint Detector-1 Physics Working Groups
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Simulation Production and QA: 
Joe Osborn osbornjd@ornl.gov
Wenliang (Bill) Li wenliang.billlee@googlemail.com
Zhoudunming (Kong) Tu zhoudunming@bnl.gov
Wouter Deconinck wouter.deconinck@umanitoba.ca

Inclusive: 
Tyler Kutz tkutz@mit.edu
Claire Gwenlan claire.gwenlan@physics.ox.ac.uk
Barak Schmookler barak.schmookler@stonybrook.edu
Paul Newman paul.richard.newman@cern.ch

Semi-Inclusive: 
Ralf Seidl rseidl@ribf.riken.jp
Charlotte Van Hulse cvanhuls@mail.cern.ch
Anselm Vossen anselm.vossen@duke.edu
Marco Radici marco.radici0@gmail.com

Exclusive, Diffraction and Tagging: 
Axel Schmidt axelschmidt@gwu.edu
Rachel Montgomery Rachel.Montgomery@glasgow.ac.uk
Spencer Klein srklein@lbl.gov
Daria Sokhan Daria.Sokhan@glasgow.ac.uk

Jets and Heavy Flavor:
Cheuk-Ping Wong cpwong@lanl.gov
Wangmei Zha first@ustc.edu.cn
Miguel Arratia miguela@ucr.edu
Brian Page bpage@bnl.gov

BSM & Precision EW:
Xiaochao Zheng xiaochao@jlab.org
Sonny Mantry Sonny.Mantry@ung.edu
Yulia Furletova yulia@jlab.org
Ciprian Gal ciprian@jlab.org
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Detector-1 Resources
• New Indico section for Detector-1 WG’s:

• https://indico.bnl.gov/category/402/
• New mailing lists (lists.bnl.gov)

• Additional Collaboration resources 
available: 

• Wiki, Mattermost, etc. 
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eic-projdet-TOFPID-l@lists.bnl.gov
eic-projdet-calo-l@lists.bnl.gov
eic-projdet-ExclDiff-l@lists.bnl.gov 
eic-projdet-SemiIncl-l@lists.bnl.gov
eic-projdet-BSMEW-l@lists.bnl.gov  
eic-projdet-CPID-l@lists.bnl.gov
eic-projdet-tracking-l@lists.bnl.gov 

eic-projdet-SimQA-l@lists.bnl.gov
eic-projdet-FarBack-l@lists.bnl.gov  
eic-projdet-daq-l@lists.bnl.gov 
eic-projdet-FarForw-l@lists.bnl.gov 
eic-projdet-CompSW-l@lists.bnl.gov
eic-projdet-Inclusive-l@lists.bnl.gov
eic-projdet-JetHF-l@lists.bnl.gov
eic-projdet-GlobalInt-l@lists.bnl.gov

Indico calendar for all Detector-1 meetings can be 
connected to your calendar (View->Calendar)

https://indico.bnl.gov/category/402/
https://wiki.bnl.gov/eic-project-detector/index.php/Main_Page


Detector-1 Institutional Survey
• This survey is geared towards collecting institutional 

information for planning purposes of the EIC Detector 1 
effort. The form should be completed by each institution 
only once. The survey collects institutional information 
for both existing and new institutions. The survey is 
separated into several sections: 

• General Institutional Information (Institutional representative, 
Name, Address, Size of research group by category, Consortia 
Membership)    - this is all we need to start!

• Consortia Information (Size of the research group involved in 
consortia) 

• Physics and Sub-system Interest  
• Resources and Infrastructure (Lab/Computing/Machine shop) 
• Comment and Feedback 

• Link to survey here. 

6/10/2022 2022 RHIC/AGS AUM 10

https://docs.google.com/forms/d/e/1FAIpQLSc3sHT0fiEbTb91NNiJ--QDkuR-dV62PhDJnUa7D8ZVNBAtWA/viewform
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Some early results….
124 responses!

13 “new” institutions 
that were not a part 
of an EIC proposal!

https://docs.google.com/forms/d/e/1FAIpQLSc3sHT0fiEbTb91NNiJ--QDkuR-dV62PhDJnUa7D8ZVNBAtWA/viewform
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Detector-1 Reference Design (Current)
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Detector-1 Reference Design (Current)
Tracking:

• Si MAPS (65nm)
• AC-LGAD
• µRWELL
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Xuan Li
Zhenyu Ye
Sourav Tarafdar
Nicola Apadula

Wed. EIC Detector 
Session: 
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PID:
• hp-DIRC
• mRICH
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Detector-1 Reference Design (Current)
Tracking:

• Si MAPS (65nm)
• AC-LGAD
• µRWELL

PID:
• hp-DIRC
• mRICH
• dRICH
• AC-LGAD (~30ps TOF)

Calorimetry:
• SciGlass Barrel EMCal
• PbWO EEEMCal
• Longitudinally separated EM+Hcal
• Inner HCal (instrumented frame)
• Outer HCal (sPHENIX re-use)

6/10/2022 2022 RHIC/AGS AUM

Xuan Li
Zhenyu Ye
Sourav Tarafdar
Nicola Apadula

Wed. EIC Detector 
Session: 

Greg Kalicy
Deepali Sharma
Marco Contalbrigo

Maria Zurek
Tanja Horn



AI Assisted Detector Design

12
6/10/2022 2022 RHIC/AGS AUM

See “Accelerating RHIC 
Science with Machine 
Learning” (Tues)

AI is a key part of 
EIC detector design!
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Far-Forward / Backward Instrumentation

Far-Forward Instrumentation

Far-Backwards
• Low-Q2 tagger
• Luminosity monitor

EIC detectors are highly integrated with the 
accelerator – extensive cooperation required to 
achieve science goals! 

6/10/2022 2022 RHIC/AGS AUM

See talk by Alex Jentsch (Wed)



Streaming DAQ

6/10/2022 2022 RHIC/AGS AUM 14

See talk from Jeff Landgraf (Wednesday)

• No External trigger
• All collision data digitized but aggressively zero suppressed at FEE
• Low / zero deadtime
• Event selection can be based upon full data from all detectors (in real time, or later)
• Collision data flow is independent and unidirectional-> no global latency requirements
• Avoiding hardware trigger avoids complex custom hardware and firmware
• The “Front End Processing”, programmable hardware between the FEEs and the DAQ 

computers, is deemphasized relative to the yellow report, but should not be precluded.
• Data volume is reduced as much as possible at each stage



Reference Detector Consolidation
• Return to the guidance from the EIC project:
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Make use the creativity and ingenuity of the entire community to make 
the EIC project detector the best it can be within cost and risk constraints!



Reference Detector Consolidation
• Return to the guidance from the EIC project:

6/10/2022 2022 RHIC/AGS AUM 15

Make use the creativity and ingenuity of the entire community to make 
the EIC project detector the best it can be within cost and risk constraints!

This process must be driven by physics performance!



Key items under consideration by Det1 WG’s
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Key items under consideration by Det1 WG’s
• Optimization of barrel tracking

• Achieving a realistic, low-mass design with 
good performance

• MPGD selection (µRWell or µMega)
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This process must be driven by the physics performance!
Iterative process between DWG’s, PWG’s and GD/I WG



Detector-1 Collaboration Formation

• EICUG Annual Meeting 
July 26-30, 2022

• Early Career meeting July 24-25th

• Detector 1 Dedicated sessions:
• July 27th (half day), 28th

• Scientific program focused on Det1
• Collaboration formation:

• IB Meeting Session
• Open discussion on bylaws/charter

6/10/2022 2022 RHIC/AGS AUM 17

The July meeting will kick off the start of the official Detector-1 collaboration. Following this meeting the IB will form 
a bylaws/charter committee and the process will continue throughout the fall with the approval of the charter and 
elections for leadership positions. 



Second EIC Detector – DPAP Recommendations
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Second EIC Detector – DPAP Recommendations
• “A strong case for two complementary 

general-purpose detectors has been made during
the panel review, in line with the arguments given 
in chapter 12 of the Yellow Report.”
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and detector technologies. This requires a 
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general-purpose detector versus partial specialization 
and the ability to cross check the other detector for a |
broad range of measurements. The design of a second
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Second EIC Detector – DPAP Recommendations
• “A strong case for two complementary 

general-purpose detectors has been made during
the panel review, in line with the arguments given 
in chapter 12 of the Yellow Report.”

• “…it is essential to have two detectors with a 
sufficient degree of complementarity in layout 
and detector technologies. This requires a 
well-chosen balance between optimization as 
general-purpose detector versus partial specialization 
and the ability to cross check the other detector for a |
broad range of measurements. The design of a second
detector should be chosen with these criteria in mind.”

• “The time required for its design and construction may offer opportunities for benefiting from technological 
progress.”

• “The CORE proposal makes a convincing case for the significant gain in physics reach achievable with a 
secondary focus:

• Increased acceptance in the invariant momentum transfer t of the scattered proton in ep collisions, which directly translates into an increased resolution 
power for imaging partons in the transverse plane,

• Significantly improved abilities to detect nuclear breakup in exclusive and diffractive scattering on light and heavy nuclei. The distinction between 
coherent and incoherent scattering is essential for the physics interpretation of these processes.

• Prospects for a program of low-background gamma spectroscopy with rare isotopes in the beam fragments.”
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Generic R&D - Patrizia Rossi (Wed)



The Path to a Second Detector
• “There is significant support in the community and from the panel 

for a second general-purpose detector system to be installed in IR8 
when resources are available. This detector should take advantage of 
the delayed start to explore opportunities for some complementarity 
in the physics reach and/or in the technologies used.”

• EICUG and Project Leadership have defined four areas of focus: 
• Complementarity to the Project Detector
• Refine the physics case for the secondary focus
• Define a generic R&D program
• Build and engage the community

• EICUG-hosted workshops to help develop focus areas
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Conclusions
• The “Detector-1” Collaboration effort has kicked-off:

• Ongoing WG meetings focused on consolidation and developing technical 
design for CD-2/3A

• Collaboration formation meeting July 27-28th , preparatory work ongoing

• Second detector effort organizing in order to capitalize on strong support in 
DPAP recommendations

• The process of developing the EIC detectors is really just maturing
• EIC detectors are an enormous undertaking that will require participation and 

expertise from both the RHIC and JLab communities, as well as key international 
contributions!

• There is still time to join the effort and get involved!
• Fill out the institutional survey or contact the Det1 SC directly

6/10/2022 2022 RHIC/AGS AUM 20

https://docs.google.com/forms/d/e/1FAIpQLSc3sHT0fiEbTb91NNiJ--QDkuR-dV62PhDJnUa7D8ZVNBAtWA/viewform
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