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The Collaboration Pursues the Science

How do the nucleon properties like mass and spin emerge from quarks and their
interactions?

How are the sea quarks and gluons distributed in space and momentum inside
the nucleon? How is spin dynamically generated?

In what manner do color-charged quarks and gluons, along with
colorless jets, interact with the nuclear medium? And how do the
confined hadronic states emerge from these quarks and gluons?

. What impact does a high-density nuclear environment have on the
interactions, correlations, and behaviors of quarks and gluons?

. What is the mechanism through which quark-gluon interactions give rise to
nuclear binding?

|s there a saturation point for the density of gluons in nuclei at high energies, and
does this lead to the formation of gluonic matter with universal properties across

all nuclei, including the proton?
1/30/2024 3rd EIC-Asia Meeting 2
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A Brief Timeline

N

SCIENCE REQUIREMENTS
AND DETECTOR
CONCEPTS FOR THE

z ELECTRON-ION COLLIDER
‘i« ) EIC Yellow Report

Detector and machine design
parameters driven by physics
objectives

€.
The 2015

LONG RANGE PLAN
for NUCLEAR SCIENCE

i on &
2012 2015 2018 2020 2023

e Call for proposals issued jointly by BNL and JLab in March 2021 (Due Dec 2021)
o  ATHENA, CORE and ECCE proposals submitted

e DPAP review Dec 2021 - Jan 2022, closeout March 2022
o  ECCE proposal chosen as basis for first EIC detector reference design

e  Spring/Summer 2022 - ATHENA and ECCE form joint leadership team
o Joint WG's formed and consolidation process undertaken
o  Coordination with EIC project on development of technical design

e Collaboration formation process started July 2022
e Charter ratified & elected ePIC Leadership Team February 2023
e EIC/ePIC endorsed as highest priority for new facility construction in 2023 LRP

1/30/2024 3rd EIC-Asia Meeting



ePIC Collaboration Structure

Collaboration Council

Institutional Representatives

Standing Committees
DE&I
Conferences and Talks
Membership
Elections
Publications

EIC Project Technical
Representative (PTR)

Ad-Hoc Committees

Dashed lines indicate
communication paths
(bidirectional)

Technical Coordinator

(TC)

Technical and
Integration Council

l -~

Spokesperson’s

Office
Spokesperson (SP)
Deputies

EIC Project

Addtl.

CcC

3 members elected by CC

Executive Board
SP & Deputies

DE&I
Early Career
Members Nominated by
SP
TC, SCC, AC
Chair & Vice (guests)

Software and Computing
Coordinator (SCC)

Analysis Coordinator

-
-
-
-

-
-
o

(AC)

Members:
TC, DSL’s & DSTC'’s
DAQ WG Conveners
CC WG Conveners
PTR (ex-officio)

Electronics, Readout & DAQ WG

Computing

(as needed)

Detector Subsystem Collaborations (DSC’s)
Detector Subsystem Leads (DSL) and Detector Subsystem Technical Contacts (DSTC)

WG’s/Task Forces

Physics WG's
PWG Conveners

Cross-Cutting (CC) WG's
Tracking, PID, Calorimetry

Groups which overlap indicate
need for communication and

horizontal integration.
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ePIC Collaboration Structure

Collaboration Council
Institutional Representatives

Ad-Hoc Commi

communica

Dashed lin

M

Technical Coordinator (Acting)

e Silvia Dalla Torre (INFN)

Deputy TC’s:

Prakhar Garg (Yale)
Oskar Hartbrich (ORNL)
Matt Posik (Temple)

Members:
TC, DSL’s & DSTC'’s
DAQ WG Conveners
CC WG Conveners

Detector Subs]
Detector Subsyq

# 6
——

Spokesperson’s
Office
esperson
Deputies

SCC Coordinator

e Markus Diefenthaler (JLab)

® Wouter Deconinck

(U. of Manitoba,

Deputy SCC for Operations)
e Sylvester Joosten

(ANL, Deputy SCC for Development)
e Torre Wenaus

(BNL, Deputy SCC for Infrastructure)

PTR (ex-officio)

-------- EIC Project
&5
4 =

Analysis Co-Coordinators

e Rosi Reed (Lehigh Univ.)
e Salvatore Fazio (Univ. Calabria)

eded)

tuting

5k Forces

Physics WG's
PWG Conveners

cal Contacts (DSTC)

Groups which overlap indicate
need for communication and

— CrosS-CuUttimg [CCTWG'S
Tracking, PID, Calorimetry
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ePIC Collaboration

TECHNICAL COORDINATION OFFICE
S. Dalla Torre (INFN, interim}
Prakhar Garg (Yale), Deputy

Oskar Hartbrich (ORNL), Deputy
Matt Posik (Temple), Deputy

S. Dalla Torre (INFN), Deputy Spokesperson

SPOKESPERSON’S OFFICE
J. Lajoie (ISU), Spokesperson

SOFTWARE AND COMPUTING
COORDINATOR
Markus Diefenthaler (JLab), Coordinator
Wouter Deconinck (Manitoba), Deputy
Sylvester Joosten (ANL), Deputy
Torre Wenaus (BNL), Deputy

Structure

ANALYSIS COORDINATORS
Salvatore Fazio (Unical)
Rosi Reed (Lehigh)

ELECTRONICS,
READOUT AND DAQ
Fernando Barbosa (JLab)

Jeff Landgraf (BNL)

Jin Huang (BNL)

TRACKING
Ernst Sichtermann (LBNL)

CALORIMETRY

PID
Thomas Ulrich (BNL)

i+l
i PRODUCTION

Sakib Rahman (Manitoba) [

Thomas Britton (JLab)

FAR FORWAR
FAR BACKWAR
Simon Gardner (Glasgow)
Nathaly Santiesteban
(UNH)

USER LEARNING
Holly Szumila-Vance
(JLab)

Kolja Kauder (BNL)

PHYSICS AND
DETECTOR
SIMULATION
Kolja Kauder (BNL)
Chao Peng (ANL)

RECONSTRUCTION
Shujie Li (LBNL)
Derek Anderson (ISU)

INCLUSIVE PHYSICS
Tyler Kutz (MIT)
Claire Gwenlan (Oxford)

SEMI-INCLUSIVE
PHYSICS
Charlotte Van Hulse (Alcala)
Stefan Diehl (UConn)

SPOKESPERSON’S OFFICE
J. Lajoie (ORNL), Spokesperson
S. Dalla Torre (INFN), Deputy Spokesperson

TECHNICAL COORDINATION OFFICE
Silvia Dalla Torre (INFN, interim)
Prakhar Garg (Yale), Deputy
Oskar Hartbrich (ORNL), Deputy
Matt Posik (Temple), Deputy

DSL/DSTC: Marco Contalbrigo (INFN)

dRICH

BACKWARDS HCAL

DSL/DSTC: Leszek Kosarzewski (OSU)

hpDIRC
DSL/DSTC: Greg Kalicy (CUA)

BACKWARD RICH

DSL/DSTC: Alexander Kiselev (BNL)

BARREL ECAL

Co-DSL: Sylvester Joosten (ANL
Co-DSL: Hwidong Yoo (Yonsei)

‘e’
Ny

Deputy DSL: Maria Zurek (ANL)
DSTC (Si): Jessica Metcalfe (ANL)

DSTC (SciFi/Pb): Zisis Papandreou

(Regina)

_I
S

EXCLUSIVE,
FRACTION AND
TAGGING
Raphael Dupre (Orsay)
Rachel Montgomery
(Glasgow)

Oleg Tsai (UCLA)

,
N\~
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Working Groups

VALIDATION
Tori Jeske (JLab) ANALYSIS TOOLS
Dmitry Kalinkin Kong Tu (BNL)
(Kentucky) TBD
STREAMING

COMPUTING MODEL
Marco Battaglieri (INFN
Genova)

Jin Huang (BNL)

JETS AND HEAVY

FLAVOR
Olga Evdokimov (UIC)
Brian Page (BNL)

BSM AND PRECISION
EW
Ciprian Gal (JLab)
Michael Nycz (Virginia)
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FAR FORWARD
DSL: Alex Jentsch (BNL)

DSTC (BO): Zvi Citron (Ben-Gurion)

DSTC (Roman Pots/OMDY):
Alex Jentsch (BNL)
Co-DSTC (ZDC): Yuji Goto (RIKEN)

. Co-DSTC (ZDC): Miguel Arratia (UCR)

BARREL HCAL
Co-DSL: Stefan Bathe (Baruch)
Co-DSL: Megan Connors (GSU)

FORWARD ECAL
Co-DSL/DSTC: Oleg Tsai (UCLA)
Co-DSL: Huan Huang (UCLA)

Z

LUMINOSITY
Co-DSL: Nick Zachariou (York)
Co-DSL: Krzysztof Piotrzkowski
(AGH Krakow)
DSTC (Pair Spectr.):
Dhevan Gangadharan (Houston)

FORWARD HCAL

DSL/DSTC: Friederike Bock (ORNL)
Deputy DSL/DSTC: Miguel Arratia

(UCR)

FAR BACKWARD
HIGH RATE TRACKER

DSL: Jaroslav Adam (CTU)
DSTC: Simon Gardner (Glasgow)

AC-LGAD TOF

DSL: Zhenyu Ye (LBL)
Deputy DSL: Satoshi Yano
(Hiroshima)

Z1S

Si TRACKERS
DSL: Ernst Sichtermann (LBL)

DSTC: Laura Gonella (Birmingham)

GASEOUS TRACKERS
DSL: Kondo Gnanvo (JLab)

DSTC: Maxence Vendenbroucke

(Saclay)

BACKWARDS ECAL
DSL: Tanja Horn (CUA)
DSTC: Carlos Munhoz Camacho
(lJClLab)

/
-~

Detector
Subsystem

Collaborations
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Newly Formed ePIC Committees

Committee Chair/Vice-Chair elected by Collaboration Council.

Collaboration Cou ncil gl(ﬁ:a\;;{c\ellce-Chalr propose committee membership, endorsed by

Institutional Representatives

: : Elections Committee:
l l Chair: John Arrington (LBL)

Standing Committees Ad-Hoc Committees Helen Caines (Yale), Or Hen (MIT),

DR Domenico Elia (INFN)
Conferences and Talks
Membership
Elections
Publications
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Newly Formed ePIC Committees

Collaboration Council

Institutional Representatives

Standing Committees
DE&l
Conferences and Talks
Membership
Elections
Publications

Ad-Hoc Committees

Committee Chair/Vice-Chair elected by Collaboration Council.
Chair/Vice-Chair propose committee membership, endorsed by
CC vote.

Elections Committee:
Chair: John Arrington (LBL)
Helen Caines (Yale), Or Hen (MIT),

Domenico Elia (INFN)

1/30/2024

Membership Committee:
Chair: Peter Steinberg (BNL)

Vice-Chair: Pietro Anontioli (INFN—%!Ogna)
Friederike Bock (ORNL), Helen Caines (Yale), Doug
Higinbotham (JLab), Bedhangas Moharty (NIS&
l]SiIvia Niccolai (IJCLAB), Marzia Rosati (ISU) ©
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Newly Formed ePIC Committees

Collaboration Council

Institutional Representatives

Committee Chair/Vice-Chair elected by Collaboration Council.
Chair/Vice-Chair propose committee membership, endorsed by

Standing Committees
DE&l
Conferences and Talks
Membership
Elections
Publications

CC vote.
: Elections Committee:
! Chair: John Arrington (LBL)
Ad-Hoc Committees Helen C.alnes. (Yale), Or Hen (MIT),
Domenico Elia (INFN)
Membership Committee: Conferencgs and Talks:
: . Chair: Maria Zurek (ANL)
Chair: Peter Steinberg (BNL) [! Vice-Chair: Brain P (BNL)
Vice-Chair: Pietro Anontioli (INFN-Bologna) ce-Lnalr- brain Fage

Friederike Bock (ORNL), Helen Caines (Yale), Doug

Higinbotham (JLab), Bedhangas Moharty (NIS

l]SiIvia Niccolai (IJCLAB), Marzia Rosati (ISU)

1/30/2024

Barbara Jacak (Berkeley), Daniel Brandenburg (OSU),
Dmitry Kalinkin (Kentucky), Nick Zachariou (York),

% Li (LANL), Nicola Rubini (Bologna),

B | \Wouter Deconinck (Manitoba)
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Newly Formed ePIC Committees

Collaboration Council

Institutional Representatives

Committee Chair/Vice-Chair elected by Collaboration Council.
Chair/Vice-Chair propose committee membership, endorsed by
CC vote.

Elections Committee:
Chair: John Arrington (LBL)
Helen Caines (Yale), Or Hen (MIT),

Domenico Elia (INFN)

Standing Committees Ad-Hoc Committees
DE&
Conferences and Talks
'V'elmbership Membership Committee:
Elections . .
Publications Chair: Peter Steinberg (BNL)
Friederike Bock (ORNL), Helen Caines (Yale), Doug
Higinbotham (JLab), Bedhangas Moharty (NISERh
l]SiIvia Niccolai (IJCLAB), Marzia Rosati (ISU) ©
DE&I Committee:
Chair: Megan Connors (GSU)
Vice-Chair: Christine Nattrass (UTK)
1/30/2024 committee formation underway

Conferences and Talks:
Chair: Maria Zurek (ANL)

Vice-Chair: Pietro Anontioli (INFN—%!Ogna) Vice-Chair: Brain Page (BNL)

Barbara Jacak (Berkeley), Daniel Brandenburg (OSU),
Dmitry Kalinkin (Kentucky), Nick Zachariou (York),
Li (LANL), Nicola Rubini (Bologna), l

B | \Wouter Deconinck (Manitoba)
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Newly Formed ePIC Committees

Collaboration Council

Institutional Representatives

Committee Chair/Vice-Chair elected by Collaboration Council.
Chair/Vice-Chair propose committee membership, endorsed by
CC vote.

Elections Committee:
Chair: John Arrington (LBL)
Helen Caines (Yale), Or Hen (MIT),

Domenico Elia (INFN)

Standing Committees Ad-Hoc Committees
DE&I
Conferences and Talks
Membership Membership Committee:
Elections Chair: Peter Steinberg (BNL)
Publications

1/30/2024

Conferences and Talks:
Chair: Maria Zurek (ANL)

Vice-Chair: Pietro Anontioli (INFN—%!Ogna) Vice-Chair: Brain Page (BNL)

Friederike Bock (ORNL), Helen Caines (Yale), Doug
Higinbotham (JLab), Bedhangas Moharty (NISERh
l]SiIvia Niccolai (IJCLAB), Marzia Rosati (ISU) ©

Barbara Jacak (Berkeley), Daniel Brandenburg (OSU),
Dmitry Kalinkin (Kentucky), Nick Zachariou (York),
Li (LANL), Nicola Rubini (Bologna),

mm| | \Wouter Deconinck (Manitoba)

DE&I Committee:

Chair: Megan Connors (GSU)
Vice-Chair: Christine Nattrass (UTK)
committee formation underway

Publications Committee:

Chair: Rene Bellwied (U. Houston)
Vice —Chair: Annalisa Mastroserio (INFN Bari) || §
committee formation underway

IC-Asig




ePIC Executive Board

The EB provides input to the Spokespersons on physics policy, instrumentation choices,
and candidate suggestions for leadership positions. In addition to the 3 at-large members
who will be elected by the Collaboration Council (CC), two members will be selected by the
early-career group and the DEI committee. The Spokespersons can appoint additional
members after endorsement by the CC. It is expected that top level activity coordinators will
be members of the EB.

"From the perspective of the Spokesperson, it is essential to have an advisory body that
represents the breadth of the collaboration that can be consulted on a regular basis. The real
benefit comes when facing major decisions or crises — the Executive Board guarantees that
the Spokesperson will receive recommendations and advice that enables a consideration of
all perspectives within the collaboration. An Executive Board can help support the
Spokesperson’s office by endorsing decisions after careful consideration, or more
importantly, forcing the Spokesperson’s office to adequately consider aspects that might not
have been part of their original considerations.

From the perspective of the Collaboration, it creates a body where the membership is known
and deliberately balanced by the CC process and the SP nominations. The Collaboration
knows who is on the Executive Board and advising the Spokesperson’s Office on key
decisions, which provides transparency. Of course, major decisions (like technology
selections) will go before the CC for endorsement, but whatever is brought before the CC
must be well considered and worked out beforehand. The Executive Board is key to that
process.”

Spokesperson’s

Office
Spokesperson (SP) Executive Board
Deputies - SP & Deputies
3 members elected by CC
DE&I

Early Career
Addtl. Members Nominated by
SP
TC, SCC, AC
CC Chair & Vice (guests)

First EB Meeting Nov. 17th, planning to meet “monthly

At-large members:

Barbara Jacak (Berkeley), Taku Guniji (Tokyo),| @

Paul Newman (U. of Birmingham)

DEl member: Megan Connors (GSU)

Early Career member: Fernando Flor (Yale U.)

Top level coordinators: Markus Diefenthaler (JLab),

Salvatore Fazio (Calabria), Rosi Reed (Lehigh U.), TC (vacant)
ih

CC chair and vice-chair (non-voting): Ernst Sichtermann

(LBNL), Bernd Surrow (Temple U.)




Integrating ep@ﬁ and the EIC Project

6.10 Detector
Rolf Ent (JLab)
Elke Aschenauer (BNL)

Spok

ePIC
son: John Lajoie (ORNL)

Deputy: Silvia Dalla Torre (INFN)

|

|

|

|

6.10.01 6.10.02 6.10.05 6.10.07 6.10.09 6.10.10 6.10.11
Detector Management Detector R&D 6.10.03 EM Calorimetry 6.10.06 e 6.10.08 pAQ/C . o i 6.10.12 6.10.13 61014
L3:Rolf Ent (JLab) / 13: Thomas Ullrich (BNL) / facdns 13: Benedikt Zihlmann 13: Alexander Bazilevsky ladronic Calorimetey 13: Renuka Rajput-Ghoshal Slectronic 13: David Abbott (Lab) / Infrastructure Detectors . I,’: o ki Df“,:m 3 h Mo
Elke Aschenaver (BNL) Rolf Ent (JLab) L3: Brian Eng (JLab) (ULab) (BNL) L3: Alexander Kiselev (BNL) (Lab) L3: Fernando Barbosa (JLab) Jeff Landgraff (BNL) 13: Rahul Sharma (BNL) 13: Vulia Furletova (iLab) L3: Elke Aschenauer (BNL) L3: Elke Aschenauer (BNL) L3: Oleg Eyser (BNL)
| | \ [ \ \ \ \ |
6.10.03.01 G-::;’]‘l‘"::“ 6.10.05.01 6.10.06.01 Christophe Berriaud (CEA) Artur Apresyan (FNAL) Lee Flader (BNL) Chinmay Andare (JLab) 6.10.11.01 6.10.14.01
Si Trackers L4: Benedikt Zihlmann Backward Backward Don Bruno(BNL) Marco Bregant (U of Sao William Gu (JLab) Kevin Bailey (ANL) Roman P/OMD E Polarimetry
L4: Brian Eng (JLab) L) L4: Alexand L4: Alexander Kiselev (BNL) Valerio Calvelli (CEA) Paulo) Prashanth Shanmuganathan Julien Bettane (1JCLab) L4: Yulia Furletova (JLab) L4: David Gaskell (JLab)
DSL: Ernst Sichtermann BSL/DSTC: Gracgors Kalic 1.BNL) DSL/DSTC: Leszek Simon Damien (CEA) Fabio Cossio (INFN) (BNL Dan Cacace (BNL) DSL/DSTC: Alexander
(L8L) '(CUA)E Y DSL: Tanja Horn (CUA) Kosarzewski (0SU) Clement Genot (CEA) Christophe de la Taille Tonko Ljubicic (BNL) Josh Crafts (CUA) Jentsch (BNL)
DSTC: Laura Gonella DSTC: Carlos Munoz Probir Ghoshal (JLab) (OMEGA/IN2P3) Jo Schambach (ORNL Alex Eslinger (JLab)
(Birmingham) Camacho (l/CLab) 1 Sandesh Gopinath (JLab) Frederic DuLucq (OMEGA/ David Abbott (JLAB) Elliott Fountain (ORNL) 6.10.14.02
| 6.10.04.02 ‘ 6.10.06.02 Frangois-Paul Juster (CEA) IN2P3) Bryan Moffit (Jlab) Karim Hamdi (BNL) 6.10.11.02 H Polarimetry
dRICH Barrel Victor Kleymenov (CEA) Matthew Gignac (UC Santa Ben Raydo (Jlab) Andreas Jung (Purdue) BO Detectors L4: Oleg Eyser (BNL)
L4: Benedikt Zihimann 6.10.05.02 L4: Alexander Kiselev (BNL) Jean-Pierre Lottin (CEA) Cruz/SCIPP) Ron Lassiter (JLab) L4: Yulia Furletova (JLab)
6.10.03.02 (ILab) Barrel Co-DSL: Stefan Bathe Lionel Quettier (CEA) Wei Li (Rice U) Avishay Mizrahi (Tel Aviv) DSL: Alexander Jentsch
Gaseous Trackers DSL/DSTC: Marco L4: Alexander Bazilevsky (Baruch) Hugo Reymond (CEA) Tonko Ljubicic (BNL) Tom O'Connor (ANL) (BNU
L4: Brian Eng (JLab) Contalbrigo (INFN) (BNL) Co-DSL: Megan Connors Michel Segreti (CEA) Damien Neyret (CEA-Saclay) Jonathan Smith (JLab) DSTC: 2vi Citron (Ben- 6.10.14.03
DSL: Kondo Gnanvo (LBL) Co-DSL: Sylvester Joosten (Gsu) Francesco Stacchi (CEA) Norbert Novitzky (ORNL) Roland Wimmer (BNL) Gurion) Luminosity
DSTC: Maxence ‘ (ANL) Eric Sun (JLab) Damien Thienpont L4: Oleg Eyser (BNL)
Vandenbroucke (Saclay) 6.10.04.03 Co-DSL: Hwidong Yoo ‘ Robert Than (BNL) (OMEGA/IN2P3) Co-DSL: Nick Zachariou
pfRICH (Yonsei) 6.10.06.03 Daniel Young (JLab) Steve Titus (JLab) 6.10.11.03 (York)
L4: Benedikt Zihimann Deputy: Maria Zurek (ANL) Forward Prithwish Tribedy (BNL) DC Co-DSL: Krzysztof
ULab) DSTC: Jessica Metcalfe L4: Alexander Kiselev (BNL) Gerard Visser (Indiana) L4: Yulia Furletova (JLab) Piotrzkowski (AGH Krakow)
DSL/DSTC: Alexander (ANL) DSL/DSTC: Friederike Bock Zhenyu Ye (LBL) DSL: Alexander Jentsch DSTC: Dhevan Gangadharan
Kiselev (BNL) DSTC: Zisis Papandreou (ORNL) (BNL) (Houston)
\ (Regina) Deputy: Miguel Arratia DSTC: Yuji Goto (RIKEN)
6.10.04.04 UeR)
JOF 6.10.11.04
L4: Benedikt Zihlmann 6.10.05.03 Low-Q2 Detectors
DSL: Zhs:::)‘(e (8L Forward L4: Yulia Furletova (JLab)
Deputy: Satoshi Yano L4: AlexarE::‘vL;Bazllevskv DSL: Jaroslav Adam (CTU)

(Hiroshima)

DSL: Huan Huang (UCLA)
DSL/DSTC: Oleg Tsai (UCLA)

DSTC: Simon Gardner
(Glasgow)

Work packages integrated at Level-5 and lower. The Project and ePIC have been through a major review together,
the Project CAMs and Collaboration DSL/DSTC’s are working together.

1/30/2024
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Integratin;

6.10.05

EM Calorimetry
L3: Alexander Bazilevsky
(BNL)

|

6.10.05.01
Backward
L4: Alexander Bazilevsky
(BNL)
DSL: Tanja Horn (CUA)

6.10 Detector
Rolf Ent (JLab)
Elke Aschenauer (BNL)

Spok

ePIC
son: John Lajoie (ORNL)

Deputy: Silvia Dalla Torre (INFN)

and the EIC Project

|

|

|

6.10.01 6.10.02 6.10.03 6.10. D STC' Car ID = M unoz 6.10.07 6.10.08 6.10.09 6.10.10 6.10.11 6.10.12 6.10.13 6.10.14
Detector Management Detector R&D el Particle Iden| Detector Magnet bbb DAQ / C: i IR ion, Anc. D tec!. P e J—— 2 " o g
L3:Rolf Ent (JLab) / 13: Thomas Ullrich (BNL) / i B;ir:":;"“um) 13: Benedikt Camacho (1JCLab) s 13: Renuka Rajput-Ghoshal | | - E':“?“':‘ - 13: David Abbott (JLab) / Infrastructure Detectors Bt || B et B
Elke Aschenauer (BNL) Rolf Ent (JLab) : 8 (JLay elev (BNL) (JLab) : Fernando Barbosa (ILab) Jeff Landgraff (BNL) L3: Rahul Sharma (BNL) L3: Yulia Furletova (JLab) : . .
6.10.04 .
6.10.03.01 hpDIH 1 Christophe Berriaud (CEA) Artur Apresyan (FNAL) Lee Flader (BNL) Chinmay Andare (JLab) 6.10.11.01 6.10.14.01
bt L4: Benedikt d Don Bruno(BNL) Marco Bregant (U of Sao William Gu (JLab) Kevin Bailey (ANL) Roman P/OMD E Polarimetry
L4: Brian Eng (JLab) uta 6.10.05.02 elev (BNL) Valerio Calvelli (CEA) Paulo) Prashanth Shanmuganathan Julien Bettane (lICLab) L4: Yulia Furletova (JLab) L4: David Gaskell (JLab)
DSL: Ernst Sichtermann BSL/DSTC Sra bszek Simon Damien (CEA) Fabio Cossio (INFN) (BNL) Dan Cacace (BNL) DSL/DSTC: Alexander
(LBL) (cud Barrel (0sU) Clement Genot (CEA) Christophe de la Taille Tonko Ljubicic (BNL) Josh Crafts (CUA) Jentsch (BNL)
DSTC: Laura Gonella Probir Ghoshal (JLab) (OMEGA/IN2P3) Jo Schambach (ORNL Alex Eslinger (JLab)
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DSL: Huan Huang (UCLA)
DSL/DSTC: Oleg Tsai (UCLA)
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Integratin;

6.10.05

EM Calorimetry
L3: Alexander Bazilevsky
(BNL)

|

6.10.05.01
Backward
L4: Alexander Bazilevsky
(BNL)
DSL: Tanja Horn (CUA)
DSTC: Carlos Munoz

6.10.08
Electronics
L3: Fernando Barbosa (ILab)

. Project

6.10.01 6.10.02 e 6.10. 6.1
Detector Management Detector R&D el Particle Iden| Detector]
L3:Rolf Ent (JLab) / 13: Thomas Ullrich (BNL) / i B::":;"“um) 13: Benedikt Camacho { 1 Cl—ab} Hmetny 13: Renuka R
Elke Aschenauer (BNL) Rolf Ent (JLab) B oLay Eey(Enl) o
6_'10'03'01 G:ZD‘)': 1 Christophe B
Si Trackers " Id
L4: Brian Eng (JLab) L4: Benedikt E\. 1 D DE Dz elev (BNL) Do.n Bru
DSL: Ernst Sichtermann ‘(JLah " " leszek \S/ii::‘i.r:‘onc::'
(LBL) DSL/DSTC: Grz Barrel [0su) Smon Dar
DSTC: Laura Gonella (CUA Probir Ghol
‘B""‘"ig“a"" mlm L4: Alexander Bazilevsky - s
.10. rangois-Paul
dRIC| BN I_ Victor Kleyr
6.10.03.02 L4: Benedikt { } lelev (BNL) Jean-Pierre
e Ttk L Co-DSL: Sylvester Joosten il ko
L4: Brian Eng (ILab) Contalbrigd ANL Connors Michel Seg
DSL: Kondo Gnanvo (LBL) ‘ { } Francesco St
DSTC: Maxence . = :
Vandenbroucke (Saclay) 6.10.04 CD - DS L' H 'u".l'|d on g YO o R:;;f-l;
pfRiq : el
L4: Benedikt {"‘D nse I} : paniel Yo
osuosiesl | Deputy: MariaZurek (ANL) || fevew
o . rike Bock
K'”'““ DSTC: Jessica Metcalfe
| Arratia
6.10.04 {AN I-}
TOH ..
|4 Bancdiit DSTC: Zisis Papandreou
(JLay -
DSL: Zhenyyl {Regln a}
Deputy: Satd
(Hirosh:
6.10.05.03
. Forward
Work packages integrate(| La: alexander Bazilevsky
(BNL)

the Project CAMs and Co
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DSL: Huan Huang (UCLA)
DSL/DSTC: Oleg Tsai (UCLA)

Artur Apresyan (FMAL)
Marco Bregant (U of Sao
Paulo)

Fabio Cossio (INFN)
Christophe de la Taille
(OMEGA/IN2P3)
Frederic Dulucq (OMEGA/
IN2P3)
Matthew Gignac (UC 5anta
Cruz/SAPF)

Wei Li (Rice U)
Tonko Ljubicic (BNL)
Damien Neyret (CEA-Saclay)
Norbert Novitzky (ORNL)
Damien Thienpont
(OMEGA/IN2P3)
Steve Titus (ILab)
Prithwish Tribedy (BNL)
Gerard Visser (Indiana)
Zhenyu Ye (LBL)

ePIC
dkesperson: John Lajoie (ORNL)
puty: Silvia Dalla Torre (INFN)

| |

|

6.10.10 6.10.11

i IR ion, Anc.
b) / Infrastructure Detectors

L3: Rahul Sharma (BNL) L3: Yulia Furletova (JLab)

6.10.12
Detector Pre-Ops
L3: Elke Aschenauer (BNL)

6.10.13
Detector 2

6.10.14

L3: Elke Aschenauer (BNL)

o 3 o
L3: Oleg Eyser (BNL)

6.10.11.01

Chinmay Andare (JLab)
Roman P/OMD

Kevin Bailey (ANL)

Lthan Julien Bettane (IJCLab) L4: Yulia Furletova (JLab)
Dan Cacace (BNL) DSL/DSTC: Alexander
b Josh Crafts (CUA) Jentsch (BNL)
L Alex Eslinger (JLab)
) Elliott Fountain (ORNL)
) Karim Hamdi (BNL) 6.10.11.02
Andreas Jung (Purdue) BO Detectors

Ron Lassiter (JLab) L4: Yulia Furletova (JLab)
Avishay Mizrahi (Tel Aviv) DSL: Alexander Jentsch
Tom O'Connor (ANL) (BNL)
Jonathan Smith (JLab) DSTC: 2vi Citron (Ben-
Roland Wimmer (BNL) Gurion)

6.10.11.03
p ol
L4: Yulia Furletova (JLab)
DSL: Alexander Jentsch
(BNL)
DSTC: Yuji Goto (RIKEN)

6.10.11.04
Low-Q2 Detectors
L4: Yulia Furletova (JLab)
DSL: Jaroslav Adam (CTU)
DSTC: Simon Gardner
(Glasgow)
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6.10.14.01
E Polarimetry
L4: David Gaskell (JLab)

6.10.14.02
H Polarimetry
L4: Oleg Eyser (BNL)

6.10.14.03
Luminosity
L4: Oleg Eyser (BNL)
Co-DSL: Nick Zachariou
(York)

Co-DSL: Krzysztof
Piotrzkowski (AGH Krakow)
DSTC: Dhevan Gangadharan

(Houston)

wer. The Project and ePIC have been through a major review together,
)TC’s are working together.
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(BNL)

|

6.10.05.01
Backward
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(BNL)
DSL: Tanja Horn (CUA)
DSTC: Carlos Munoz

6.10.08
Electronics
L3: Fernando Barbosa (ILab)

> Prq

Artur Apresyan (FMAL)
Marco Bregant (U of Sao
Paulo)

Fabio Cossio (INFN)
Christophe de la Taille
(OMEGA/IN2P3)
Frederic Dulucq (OMEGA/
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Cruz/SAPF)
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Tonko Ljubicic (BNL)
Damien Neyret (CEA-Saclay)
Norbert Novitzky (ORNL)
Damien Thienpont
(OMEGA/IN2P3)
Steve Titus (ILab)
Prithwish Tribedy (BNL)
Gerard Visser (Indiana)
Zhenyu Ye (LBL)

ePIC
dkesperson: John Lajoie (OR
puty: Silvia Dalla Torre (INF|

|

6.10.10
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b) / Infrastructure
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- |

Chinmay Andare (J
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L) Josh Crafts (CUA]
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6.10.11
IR Integration, Anc.
Detectors
L3: Yulia Furletova (JLab)

6.10.11.01
Roman P/OMD
L4: Yulia Furletova (JLab)
DSL/DSTC: Alexander
Jentsch (BNL)

6.10.11.02
BO Detectors
L4: Yulia Furletova (JLab)
DSL: Alexander Jentsch
(BNL)
DSTC: Zvi Citron (Ben-
Gurion)

6.10.11.03
ZDC
L4: Yulia Furletova (JLab)
DSL: Alexander Jentsch
(BNL)
DSTC: Yuji Goto (RIKEN)

6.10.11.04
Low-Q2 Detectors
L4: Yulia Furletova (JLab)
DSL: laroslav Adam (CTU)
DSTC: Simon Gardner
(Glasgow)

|

|

6.10.14

6.10.13
Detector 2
L3: Elke Aschenauer (BNL)

14 i
L3: Oleg Eyser (BNL)

6.10.14.01
E Polarimetry
L4: David Gaskell (JLab)

6.10.14.02
H Polarimetry
L4: Oleg Eyser (BNL)

6.10.14.03
Luminosity
L4: Oleg Eyser (BNL)
Co-DSL: Nick Zachariou
(York)

Co-DSL: Krzysztof
Piotrzkowski (AGH Krakow)
DSTC: Dhevan Gangadharan

(Houston)

ew together,




Recent Progress:

* August 28 + 31: DAC Review of Detector R&D

* August 29 +30: ePIC Comprehensive Design Review by DAC

e September 13:  SciFi Applications Final Design Review (LLP)

e September 14:  SiPM Applications Final Design Review (LLP)

e September 25: Final Design Review Forward HCAL W & Steel (LLP)
* October 5-6: Final Design Review of Magnet (MARCO)

e October 10-12:  DOE CD-3A Director’s Review

* October 19-20:  ePIC Computing Model Review

* November 14-16: DOE CD-3A Independent Project Review

* December 7+ 8: 2nd Resource Review Board meeting @ CUA

* December 11: SP Office Meeting with DOE NP

* ... plus countless DSC, WG and TIC meetings where the work is done

1/30/2024 3rd EIC-Asia Meeting 10
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EIC Detector Requirements

Vertex detector — Identify primary and secondary vertices,
o Low material budget: 0.05% X/X, per layer
« High spatial resolution: 20 um pitch CMOS Monolithic Active Pixel Sensor

Central and Endcap tracker — High precision low mass tracking

p/A beam electron beam
7l « MAPS - tracking layers in combination with micro pattern gas detectors - -
8_ hfgh-Qe
c Particle Identification — High performance single track PID for 1, K, p separation |
3 « RICH detectors (RICH, DIRC) medum-x
= « Time-of-Flight high resolution timing detectors (HRPPDs, LGAD)
g’ « Novel photon sensors: MCP-PMT / HRPPD
Electromagnetic calorimetry — Measure photons (E, angle), identify electrons o
« PbWO, Crystals (backward), W/ScFi (forward) f
« Barrel Imaging Calorimeter (Si + Pb/ScFi) €
Central
Hadron calorimetry — Measure charged hadrons, neutrons and K, ° Detector

e Achieve ~70%/VE + 10% for low E hadrons (~ 20 GeV)
» Fe/Sc sandwich with longitudinal segmentation

Very forward and backward detectors — Large acceptance for diffraction, tagging, neutrons from nuclear breakup
« Silicon tracking layers in lepton and hadron beam vacuum
« Zero-degree high resolution electromagnetic and hadronic calorimeters

DAQ & Readout Electronics — trigger-less / streaming DAQ, Integrate Al into DAQ
1/30/2024 3rd EIC-Asia Meeting 11



ePIC Detector Design .

3.5m » n=0
3.2m ><

\-

Tracking:

7 - = * New 1.7T solenoid

* Si MAPS Tracker

* MPGDs (WRWELL/uMegas)

‘ﬂ
/\

| = /

hadrons > < electrons |

1/30/2024 3rd EIC-Asia Meeting 12




ePIC Detector Design .
- :;2 i :T]=0 5.0m : \

Tracking:
* New 1.7T solenoid
* Si MAPS Tracker
MPGDs (LRWELL/uMegas)

PID:
hpDIRC

3 pfRICH
g I
\

/\

dRICH
AC-LGAD (~30ps TOF)

radions { elections |

1/30/2024 3rd EIC-Asia Meeting 12




ePIC Detector

A

3.5m
3.2m

n

»
n
>

n=0

Design

m

-
<

\ 4

A

hadrons

1/30/2024

p

electrons |

3rd EIC-Asia Meeting

/

\-

Tracking:

New 1.7T solenoid
Si MAPS Tracker
MPGDs (WLRWELL/uMegas)

PID:

hpDIRC

e pfRICH

 dRICH

 AC-LGAD (~30ps TOF)
Calorimetry:

Imaging Barrel EMCal

PbWO4 EMCal in backward
direction

Finely segmented EMCal +HCal
in forward direction

Outer HCal (sPHENIX re-use)
Backwards HCal (taiI-catchelg)



Far-Backward
Detectors

Luminosity
monitor
Low-Q? Tagging
Detectors

1/30/2024

Far-Forard and Far-Backward Detectors

8.5m

PbWO04
EMCAL

Si Tracking

Hadron;\

/

> Electr

\ Detector
o

#Q1BpR
~ Q1ApR

BOpf combined function magnet

Zero-Degree Calorimeter

Roman Pots

Off-Momentum Detectors

Focusing Quadrupoles

Brward spectrometer
(in BO)

Off-momentum detectors 1
Roman Pots
Off-momentum detectors 2

-20 0] 20
Zz (m)

3rd EIC-Asia Meeting

Far-Forward Detectors
* BO Tracking and Photon
Detection
 Roman Pots and Off-
Momentum Detectors
» Zero-Degree Calorimeter
13




PIC T k' D t t MAPS Trackc_er:
e raC I ng e eC OrS * Small pixels (20 um), low power
consumption (<20 mW/cm?) and
’ material budget (0.05% to 0.55% X/X,)
per layer
* Based on ALICE ITS3 development
* Vertex layers optimized for beam pipe
bakeout and ITS-3 sensor size
* Barrel layers based on EIC LAS
development AR
* Forward and backwards disks [EEE a4

* MPGD Layers:
* Provide timing and pattern recognition
redundancy

* Cylindrical uUMEGAs
* Planar uRWell’s before hpDIRC
* Impact point and direction for

ring seeding r—
at epI€
m MAPS Barrel + Disks . AC-LGAF)_TOF and AstroPix (BECAL)
B MPGD Barrels + Disks * Additional space point for pattern

1/30/2024 B AC-LGAD based ToF 3rd EIC-Asia Meeting recognition / redundancy
14



Particle ID

High-Performance DIRC

Proximity Focused
(pfRICH)

. Long proximity gap (~40 cm)
. Sensor: HRPPDs
. up to 9 GeV/c 3o /K sep.

TUVTRRRRAR TRRRRRARL WAV (o
¥,

<« ——— aerogel container
— —— acrylic filter
— ——— inner conical mirror

———— HRPPD sensor plane

L VEUNANKAN (AKARANRAN AN AR

—————— outer conical mirror
777777 vessel

Dual-Radiator RICH(dRICH)

Fused silica
prism

Fused silica

/ bar

Quartz bar radiator (BaBAR bars)
light detection with MCP-PMTs
Fully focused

/K 3o separation at 6 GeV/c

Photon sensor

Focusing lens

-/ ) Aerogel

Sensors

S

Mirrors

C,F; Gas Volume and Aerogel

/K 3o sep. at 50 GeV/c

| hadrons >

1/30/2024

Forward TOF: —

AC-LGAD = §
TOF (~30ps)

\

\

)

/

Accurate space point for tracking
3rd EIC-Asia Meeting . forward disk and central barrel

at epI¢’

Sensors tiled on spheres (SiPMs)

15



CMS ETL

AC-LGAD TOF il Ay (550

n++ \ n++ \
7

p+ gain layer

p bulk JTE
/ p++ p bulk p++
E field Traditional Silicon detector Ultra Fast Silicon Detector E field £
AC-LGAD detectors add an AC-coupled readout to provide both CMS Phase-2 PbPb (5.5 TeV)
. . . . 1-77\ T T T T T T T T T T T T T T T T T T
fast timing response and excellent spatial resolution (4D). AC-pads i | | | Simutation -l 15
dielectric,—‘—\ 16 Hydjet
1 AW r oF > 1.6
0 b I 5
JTE 1.4 102
n o -
Epitaxial layer — pr = 13
= substrate - p** = 12f
L 10
1.1
. 1
See following talk | - | | |
. 09 | | | | | | | | | | | | L1 | | | | | | 1
Roman pot arrays by Satoshi Yano 0 1 S : GeVS] 4 8

1/30/2024 3rd EIC-Asia Meeting 16



electrons

Calorimetry

Backwards HCal
Steel/Sc Sandwich
tail catcher

{\

B2 Tower

[inmer)

External structure &
cooling

cooling plates

Cables

beam pipe

Internal structure &
cooling

read-out boards

PbWO, crystal &
internal support structure
universal support frame  p|rcC bars

Backwards EMCal
PbWO04 crystals, SiPM
photosensor

Layers of AstroPix

0.5 x 0.5 mm?

Layers of ScFi in Pb
with two-sided SiPM readout

Barrel HCAL
1/30/2024 (sPHENIX re-use)

3rd EIC-Asia Meeting

High granularity
W/SciFi EMCal
Longitudinally separated
HCAL with high-n insert

AstroPix v3: Design and Fabrication

Pixel Matrix:

o 500um? Pixel Pitch, 300um? Pixel Size
e 35x 35 pixels
o first 3 cols PMOS amplifier others
NMOS
o Pixel Comparator Outputs Row/
Column OR wired
e Goal:
o Pixel Dynamic Range 20keV -
700keV
o Noise Floor 5 keV (2%@662keV)

AsRoPiX

17



ePIC Streaming DAQ

Exp Hall

: Counting House
|
|

—— DAM

e — DAM

=--..—— DAV

——— . |EBDC
|

== 1.\|/|EBDC
|

== DAM

——. . |eBDC
|
|

Timing

I
I
: System

Network
Switch

Bunch Crossing ~ 10.2 ns/98.5 MHz
Interaction Rate ~ 2 us/500 kHz
Low occupancy

(jitter ~5ps)

)24

GTU/Distributed clock

Online {
Data Filter
Online ' '1
Monitoring -."‘ *{w
Online oy F’1 g
Data Filter 78 -
Sae 0
Buffer Box il
Tp_ permanent
storage and
Buffer Box % - mear-line
‘processing
Buffer Box '
BW O(100Gbps)
Buffer Box
Buffer Box
Buffer Box

3rd EIC-Asia Meeting

\

No External trigger

All collision data digitized but
aggressively zero suppressed at FEB
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

Data volume is reduced as much as
possible at each stage ensuring that
biases are controlled

18



Streaming Computing Model WG

ePIC Software & Computing Report

The ePIC Streaming Computing Model

Marco Battaglieri', Wouter Deconinck?, Markus
Diefenthaler®, Jin Huang?, Sylvester Joosten®, Jefferey
Landgraf!, David Lawrence® and Torre Wenaus*

:PIC Collaboration

5Argonne National Laboratory, Lemont, IL, USA.

Abstract
ent view of the ePIC Streaming Comput-

This document provides a curr
i lel. With d:

Direct Link

1/30/2024

* Defined requirements and high-level design for a computing model that enables
rapid data processing for physics analyses.

 Compute-detector integration using:

. Al for autonomous
Streaming readout for

: alignment and Heterogeneous
continuous data flow of : ) .
calibration as well as computing for
the full detector . ;
reconstruction and acceleration.

information. L.
validation.

» Started documenting a streaming computing model that can be redefined further
with international partners.

* Initial version of the ePIC Streaming Computing Model has been presented in
recent ePIC Software & Computing Review.

3rd EIC-Asia Meeting 19


https://indico.bnl.gov/event/20960/contributions/82385/attachments/50619/86546/ePIC-StreamingComputingModel.pdf

Realizing the ePIC Streaming Computing Model

4

Echelon 0

FourTiers: kN
Echelon 0: ePIC Experiment P e it k
Home Institution | : “ Echelon 1 \ Home Institution
Echelon 1: Crucial and innovative partnership between host labs. || SN (hostiabs]  — :
. epege . . H Instituti 1 H Instituti
Echelon 2: Global processing and data facilities, includes High- ome institution : : ome Insttation
Performance (HPC) and High-Throughput Computing (HTC) resources. : '
Home Institution . : Home Institution
Echelon 3: Full support of the analysis community at the home I  — — I
. . . o I 1 —
i nStItutIO ns. Home Institution I ; Home Institution
" I
Echelon 2 J
Echelon 3 My, === s SRS - o Echelon 3
global processing and storage
Next Steps:

* Provide for each use case detailed estimates on the compute resources; obtain an idea of how resources are provided by host labs (Echelon 1) and
international partners (Echelon 2).

* Alternately, detail the needs to fully support future EIC science data taking and analysis in this model. Requires coordination with the BNL+JLab EIC
Computing & Software Joint Institute, as well as R&D in collaboration with theory as well as computer and data scientists.

* Advance distributed computing capabilities and start integrating resources from international partners.

* Will start integrating resources from international partners on the Open Science Grid (OSG).
* Design the system for both batch and dynamic processing to ensure resilience against technology evolution.
* Streaming challenges exercising the streaming workflows from DAQ through offline reconstruction.

* Analysis challenges exercising autonomous alignment and calibrations.

1/30/2024 3rd EIC-Asia Meeting 20



Echelon 2: Global ePIC Computing

ePIC is an international collaboration and so is its computing:

* Echelon 2 includes global resources contributed by collaborating institutions. International computing
o R _ _ _ . contributions are essential.

* Achieving scientific goals relies on effectively using Echelon 2's resources.

* Design of computing model aims for effective integration and management.

* EIC Computing & Software Joint Institute (ECSJI) by host labs oversees complex computing fabric of the EIC.

International Contributions:

* From the review close out:
“There are clearly very significant opportunities in in-kind computing infrastructure contributions.”

e Canada, ltaly, and the United Kingdom are engaged as a proof of concept in this context.
* Integration of resources from international partners into Open Science Grid foreseen on timescale of TDR.

* Computing centers of these countries were already included in large-scale simulation efforts for the EIC.
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EIC Schedule

EIC Critical Decision Plan
CD-0/Site Selection December 2019 vV

CD-1 June 2021 v

CD-3A January 2024

CD-3B October 2024

CD-2/3 April 2025

early CD-4 October 2032

CD-4 October 2034
CD-2:

Approve preliminary design for all
subdetectors

Design Maturity: >60%

Need “pre-"TDR

Baseline project in scope, cost,
schedule

CD-3:

Approve final design for all
subdetectors

Design Maturity: ~90%
Need full TDR

1/30/2024

! Operating ! Project Engineering and ! Construction ! Operating
— —_— — - — — — |
i Funds 1 Design (PED) Funds ! & PED 1 Funds 1
I 1 ! Funds 1 1
[ | ! | 1
i
1
Initia‘tior> Mnh%% Execution >> Closeout
Conceptual Preliminary Final Construction
Design Design Design
Critical cD-1
Decisions 0 o CD-2 cD-3 cD4
pprove Al tpp i Approve Approve Approve
Mission < eIm?' ve Performance Start of Start of Operations
Need ar?de{é:;)srt] Baseline (PB) Construction or Project
or Execution Completion
Range
FY19 FY20 FY21 FY22 FY23 FY24 FY2§ FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
cu!: : : Q1 !nz!ni!m Q1|QZ|Q3|Q4 Q1 !n7!n:!m n1!n7!q3|q4 Q1 !n7!n:!m n1!n7!q§!m Q1 !n7!n:!m n1!n7!q3|m| Q1 !ni!n:!m .:u|q2|q3|m Q1 !n'l!n:! .:u|qz|q3| Q1 !n'l!n:! .:u|qz|q3| Q1 !n:!- : |Qz|q3|q4
CD-0(A) CD-1(A) cD-3A €D-2 . y y
e Dec 2015 jn20 cp.gg Amaols Construction Phase prishgy Ay
Oct 2024 I Oct 2032 Oct 2034
Accelerator I |‘ . L
i I | | e Science Phase
Detector I RHIC Opeyation
[ L
EEEE L
1 The thinner Hars indicate that R&ID and design
S S : ! : can cantinuelat a snjall lev¢l beyond CD-P and Cp-3
Accelerator
Systems | . 1 I
Detector I | |
] 1 1 1 1
T 1 T
]nfmstlrurlturt I Iﬂnnvenllonll Construction |
1 1 1 1
Construction & Accelerator I 1 Procurement, Fabrication, Installation & Test I I I
Installation Systems
I | 1| | | | | |
Detector ' Procurement, Fabrication, Installation & Test
i i i
1 Acctlenen Commissioning & Pre-Ops
Commissioning I Systems 1 i
&Pre-Ops I Detecior Commissioning & Pre-Ops
| | |
Key (A) Actual - Completed Planned , g::: Il;:i‘::lstc:mes (;;ittri‘cal
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TDR Strategy and Publications

In 2024 the ePIC collaboration will produce:

The ePIC contributions to the EIC TDR
 The EICTDR is the top priority

Chapters on Physics Goals and Requirements and Experimental Systems
Not just the document, but the simulations and detector R&D that form the basis
Requires close cooperation between the collaboration and the project!

An ePIC Detector Design paper:

Derived and expanded from the Experimental Systems TDR chapter

An ePIC Physics Performance paper:

Derived and expanded from the Physics Goals and Requirements TDR chapter

Both to be published in a scientific journal (such as NIMA, JINST, or PRC, etc.)
These publications will serve as a focus in developing the ePIC Membership and Publication policies.

gre(;clzer?s structuring the finalizing P;ep;ir’l?gr
9 effort EIC TDR Papers !
phase publication

writing
_ (TDR/notes)
Mid Jan.24 t I nd Sep 24 End Dec.24
Mid Mar.24 End July 24

1/30/2024 3rd EIC-Asia Meeting 24
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ePIC TDR Planning Meetings

-
* Work has already started in the e ePIC Software, Computing anu
DSC’s, the TIC and SC Physics Discussion
) Q%Ceﬁﬁgf CC WG's asked for plans and  https://indico.bnl.gov/event/21772/
* ePIC Analysis Coordination Meeting * TIC Meeting Feb. 19"
Jan. 26t (today) * https://indico.bnl.gov/event/21932/
° httpS://indiCO.bn|.gOV/event/21725/ ° P|anning for the TDR effort
 Status of analysis efforts in ePIC and
discussion
* Weekly Software and Computing
* Analysis TDR Kick-Off Meeting Feb.5% Meetings:
* https://indico.bnl.gov/event/21775/ « Wednesdays @ 11AM ET
) Egynsr'ﬁf]gVG needs, coordination and * https://indico.bnl.gov/category/435/

* Regularly scheduled General Meetings:
Next: Fri, Feb 2" 2024 @ 10:30AM ET

1/30/2024 3rd EIC-Asia Meeting 25
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’
-

ePIC Experiment-New Request

) ePlC Application for CE RN Recognized Questionnaire to apply for the status of
EXpe ri me nt: Recognized Experiment at CERN

CERN Recognized Experimen

General information:

e ePIC leadership has submitted an ——

L L L The electron-Proton/Ion Collider (ePIC) collaboration will design, construct, and operate the
a I C a t I O n t O e C O m e a C E R N R e C O n I Z e first experiment at the upcoming Electron-lon Collider (EIC). The EIC is a frontier accelerator
facility that is being designed and constructed at Brookhaven National Laboratory (BNL) in

partnership with Jefferson Lab (JLab).

Experiment

https://wiki.bnl.gov/EPIC/index.php?title=Main Page

° St ro ng Sy n e rg i es betwee n C E R N a n d E I C Short description of the main purpose of the experiment

ePIC and the electron-ion collider will answer core questions about strongly interacting matter:
e How are these quarks and gluons and their spins distributed in space and momentum
® I inside the nucleon? How do the nucleon properties emerge from quark and gluon
mportant for access to resources
¢ How do colour-charged quarks and gluons and colourless jets, interact with a nuclear
medium? How do confined hadronic states emerge from quarks and gluons? How do
te St b e a m S quark-gluon interactions create nuclear binding?
) °°¢° ¢ How does a dense nuclear environment affect quarks and gluons, their correlations, and
their interactions? What happens to the gluon density in nuclei: does it saturate at high
energy, giving rise to gluonic matter with universal properties in all nuclei, even the

* Increase visibility in the European
H Status of the experiment and key dates (e.g. being planned, in construction, data taking,
commun |ty

analysing)

As part of the EIC project, the ePIC experiment follows the DOE Critical Decision milestones as
defined in DOE 413.3B project management. At the present time, the EIC project has achieved
CD-0 (Approve Alternate Selection and Cost Range) and CD-1 (Approve Alternate Cost Selection
and Cost Range). CD-3A approval for long-lead procurements is expected in early 2024, while
combined CD-2/3 approval (construction start) is expected in mid-2025. The experiment is
expected to begin taking data in the early 2030’s.

Information on where the experiment is reviewed (scientifically, technically, financially)

L]
L e P I ‘ re S e n t a t I O n S C h e d u I e d fo r The ePIC Experiment is an integral part of the EIC Project governed by the US Office of Science
and is undergoing all reviews detailed in DOE order 413.3B.
I h u rS d a y F e b 8t h a t 1 ° 1 5 IVI < E R N Funding situation (e.g. funding approved to xx %, awaiting approval by agency yy, ...)
’ L]

The total EIC funding commitments through FY2024 is expected to be near $500M - this
includes $400M from the DOE Office of Nuclear Physics and $100M from New York state. The

1/3 0/20 24 3 rd EIC-As | a Meet | n g DOE funding corresponds to about 15% of the anticipated total project cost. At the current stage 26
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Upcoming Events... ST (nso- -

e Workshop

29-31

e 3" EIC-Asia Workshop in Taiwan Jan. 29-31, 2024 National Cheng Kung Universit

Department of Physics, Rm 36169 (1F)

* https://indico.phys.sinica.edu.tw/event/88/
CERN Recognized Experiment - Feb 8, 2024

FFWD/FBKWD Preliminary Design Review
e February 12, 2024

DIS 2024 in Grenoble, France April 8-12th, 2024
* https://lpsc-indico.in2p3.fr/event/3268/

ePIC Software and Computing meeting
@ CERN April 22nd-26th

* https://indico.cern.ch/event/1343984/

4th E|C-Asia Workshop in Shanghai July 1-5, 2024
* https://indico.cern.ch/event/1361239/

Joint EICUG/ePIC Collaboration Meeting — p—

@ Lehigh University July 22nd-28th e ] O
* https://indico.bnl.gov/event/20727/ & 50001 Intermational Workshap on Deep nelastic Scattering

g _ 8-12 April 2024, Grenoble, France
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Take-Away Messages

* The ePIC Collaboration is strong, active and growing!
* New member institutions bring new strengths

* International participation is key to the success of ePIC!
* International collaborators play key roles in collaboration leadership

e Collaboration committees are formed and working

* The ePIC detector is maturing into a detailed technical design tuned to
pursue the EIC science program

* Extensive planning underway for a coordinated effort to evolve the ePIC
technical desigh and document it in a TDR and publications
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eP|C Resources

* Mailing Lists — https://lists.bnl.gov/mailman/listinfo

* Indico Agenda - https://indico.bnl.gov/category/402/
* ePIC Software and Computing: https://indico.bnl.gov/category/435/

o Wiki - https://wiki.bnl.eov/EPIC

e ePIC Software Training:
* Landing Page: https://eic.github.io/documentation/landingpage.html

» Tutorials: https://eic.github.io/documentation/tutorials.html

e Mattermost: https://chat.epic-eic.org

1/30/2024 3rd EIC-Asia Meeting
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EICUG Membership

 The EICUG is a vital organization to

promote _the interests of the EIC ‘ Electron lon Collider User Grou
Communlty! ' The world's most powerful microscope for studying the "glue" that binds the building blocks of visible

 Without the EICUG we would never

have gotten far enough to form ePIC!

* Please register your institution!

* Check with your EICUG IB
representative to get registered as
a member

e https://www.eicug.org/content/join.html
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ePIC Institutions ePIC Countries ePIC World Region
173 24 4

Greenland

Russia

International -

Mongolia

B Armenia
[ canada
[ china |
[ czech Republic o
B gyt - Venezuefa,
[ France 3 ;’C
[ Germany {
[] Hungary
[ india
@ Jsrael Africa
Wity 1%
[ Japan North America
M Jordan 45%
[ Norway
\D Poland
| Saudi Arabia
i“ Senegal
(] Slovema
M South Korea
[ spain Europe
[ Taiwan, Province of China 27%
O uk
[ Ukraine
[ United States =

J Sudan

/e /
olombia { >« ¢ o MN IR 4
W (&S >~/ foemocratic /J E

Brazil / ) i

Asia
37%

wN Z
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ePIC Collaboration Web Presence

Integrated into the main EIC website e The. Electron-lon CD"IdeI'_
machine that will unlacl tha carrate of tha ctranaactfarea in Natura

through the top navigation. Page Electros-lon Collider ows | mewce | mem | sme | Emm o
contains contact information and link
to the ePIC Wiki.

Gary Schroeder, Karen McNulty
Walsch, Thomas Ullrich, JGL The computers and smarthones we use

learned about the atom in the last century.
much of our economy today—relies on unc
force between the atomic nucleus and the
science of that force is well understood bu

A n i m at i O n S Co u rte Sy Of U C Rive rS i d e microcosm within the protons and neutron

nucleus. That's why Brookhaven Lab is bui

g rou p ' ifz;tr:):slon Collider, or EIC—to look inside 'I'h e e Pl G
Collaboration

Building the world’s most sophisticated particle
detector for analyzing collisions between electrons

https://www.bnl.gov/eic/epic.php and protons or other nuclei

Continuing to update and improve.

The Electron-Proton/lon Collider (ePIC) Collaboration was formed to design, build, and operate the first
experiment at the Electron-lon Collider, a one-of-a-kind particle collider at Brookhaven National

1/30/2024 3rd EIC-Asia Md Laboratory.

ePIC is a collection of hundreds of scientists and In the process of building and eventually using this
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Central Detector Non-DOE Interest & In-Kind

Superconducting
Solenoid

Dual-radiator Forward Electromagnetic

RICH I I Calorimeter

‘

Barrel
Electromagnetic Tracking
Calorimeter Detectors
=
VAR
‘o,
NG
Backward
Electromagnetic . -
] Time-of-Flight
Calorimeter
RN
/,',"

Data-Acquisition
Electronics

Backward Hadronic
Calorimeter
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Far-Forward/Far-Backward Detectors Non-DOE Interest & In-Kind

Detectors along the hadron and electron beam-lines
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Jan 2024 ePIC

Timetable

Timetable Timetable
Tue 09/01
" - Caain Tue 09/01 || Wed 10/01 || Thu 11/01 All days
HF FllzeiEE LEE Tue 09/01 || Wed 10/01 | Thulli0l | Fril2/01 | Satl3/01 | All days o S
0=00 SVT DSC AC-LGAD: Detector Requirements and [ RN CE Full screen Detailed
Emnst Sichtermann, Laura Gonella Status o Pri PDF Full screen Detailed
Thenyu e 0E:0a Jolnt Common Jets & HF SVT DSC FFWD/FBKWDL....
0800 Joint Streaming FFWDIFBKW... AC-LGAD: PID SimiTracking || Brian Page. Dersk || Ernst Siohtermann. || DIffractive,
TrackingiJet...  Comp. Diffractive, EICROCD Session V:;‘E?; Ol Lo BELE T
Emst Sichtermann, imov anis
Session Model/Electr...  Tagging and Demonstration f;;:‘;é‘f""_‘eg“f;' = SJ::ven T JEntsch.
MEIT POSIK, Oskar
Barak 2 DAQ eA Prithwish Hartbrich, Thomas Gangadharan.
09:00 Schmookler, Fernando Alexander Tribedly Nathaly
Brian Page, Barbosa, Jeif Jentsch, Sannesteban.
Ernst Landgraf, Jin Dhevan 09:00 Nicholas
Sichtermann, || Huang, Marco | Gangadharan, zmromgcuﬂm n’».;r: ’
09:00 rl 5
° 08:00 - 09:45 Laura Gonelle. || Banagiier, Nathaly el
-_—— Matt Posik. Markus Santiestepan. smen
Coffe Break: Coffee Break oiga Diefenthaler Nichaias mem
10:00 Evdokimov, Zachariou,
- 09145 - 10°15 Shuie Li Rachel
08:00 - 09245 ;
AC-LGAD: Sensor Alessandro Tricol R e
Rathel Coffe Break:
_ Montgomery. Coffee Break
1000 Raphael Dupre, Jets & HF SVT DSC
SImon Garaner, Emst
o EERERILTY Schtermann,
- i Lawra Gonella
11:00
Shujie L
08:00 - 12200 10115 - 12:00 oo
‘ 08:00 - 1200 08:00 - 12:00 08:00 - 1200 02:00 - 12:00
12:00
10:00 - 12700 08:00 - 12:00 10:00 - 1200 10:00 - 12:00
(X} 08:00 - 12:05
“ 13:00 Software & SIm TDR Readiness Tracking  Emst Sichtermann, Matt Postk AR e R
Markus Disfenthaler. Sylvester Joosten. Dominigue Marchand 13:00 Common PID Jets & HF FFPWDIFBKWDY...
m Sylvester Joosten. Sylvester Joosien, Simulations. Brian Page. Derek || DIffractive,
TOITE WENBLS, WoLTer Decomingk Oskar Hartbrich, derson. Olga Tagging and eA
Thomas Ulirich Evdokimoy Alexander Jenisch.
L Dhevan
Gangadharan,
Nathaly
O 1400 Jets & HF AC-LGAD: Detector Module FFWD/FEKWD/EXclusive, Santiesteban,
Barak Schmookler, Brian Marthew Gignac Diffractive, Tagging and eA 1a:00 NIchoias
Page. Oiga Evdokimov, Shujie Alexander Jentsch, Dhevan Zachariou, Rachs!
u Gangadharan, Nathaly B
I Santiesteban. Nicholas e
Zachariou. Rachel i
Coflfe Break: Coflee Bre: Montgomery, Raphas! Dupre. Znouiming Ty
Simon Gardner, Zhoudunming
— 14:00 1300-1235 |G 1500
o— AC-LGAD: Electronics
Coffe Break: Coffee Break
O 14715 - 14:45
AC-LGAD: Mechanical
Structures and Cooling 16:00
Andreas Werner Jung
13.00 - 17200 13100 - 15:45 13:00 - 15245 14:45- 1545 13:00 - 15:45 1300 . 1700 1300 1700 1200 . 1700
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Jan 2024 ePIC

Timetable
Timetable

Tue 09/01 | ‘WWed 1001 | Thu 1101 || Fril2i01 | Satl
£ Print Tue 09401 || Wed 10/01 || Thu 11J01 | Fri 12/01 > /01 || All days
£ Print PDF Full screen Detailed

Barrel ECal DSC  [RLI ST LILY] Jets & HF SVT DSC FFWDIFBKWD...
Marta Zurek, PID SimiTracking a1 Page. Dersk || Emst Sichtermann, | | DIffractive,
Sylvesier Joosten Session Laura Gonella Tagging and eA
Emst Sichtermann, || £ 4 Alexander Jentsch,
a Dhevan
Gangadharan.
Nathaly
Sanmestebarn.
Nicholas
Zachariou, Rache!
Montgomery.
Raphasl Dupre,
Simon Gardner,
Zhaudunming T

TR

02:00 - 12:00

1\ Status Overview

13100 - 15:45 13:00 - 15:45
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