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Overview of Korean groups’ contribution

- Korean group’s Interest on EIC

Group A R&D of forward calorimeters, including neutron detectors at the
(Forward Cal) very forward region.

Group B Development, test, and production of silicon pixel detector

(Pixel Tracker)

Group C single component calorimeter technique including entire
(Dual-Readout) functionalities of both electromagnetic and hadronic calorimeters

« EOI for EIC was submitted last November

« Group A (Forward) is inspired by the physics interest of the heavy ion
groups involved in CMS, PHENX, and RHICf

« Byungsik Hong, Jung KeuK Ahn, Yongsun Kim, Dongho Moon
« Group B (Tracker) is organized by the ALPIDE taskforce
« Eun-Joo Kim, Sanghoon Lim, Youngil Kwon, Minjung Kweon

« Group C (DRCQ) is dedicated to the R&D of dual-readout calorimeters for
generic use

« Hyon-Suk Jo, Sehwook Lee, Jason Lee, Hwidong Yoo




Physics interest by Korean groups (1/2)

Hard Probes

Quarkonia modification
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Physics interest by Korean groups (2/2)

Electromagnetic probing on nucleus

Photo-broduction
PoPb 038re (502TeY)
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Dual-readout calorimetry

« Basic concept

1.0—

« The major difficulty in measurement of
hadronic shower comes from EM fraction

(f_em)
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Signal generation: Scintillating & Cerenkov fibers
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-« Can offer high-quality energy resolution
for both EM and hadrons

- Demonstrate engineering aspects for full
geometry detector

« 20+ years R&D: CERN RD52 experiment
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Cercnkoi\‘/' (ci’car) fiber:
blue light, directional

Scintillating fiber:
red light, random
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Cerenkov channel for EM particle, t &p.



R&D of dual readout in Korea

« Group C, as participants of IDEA dual-readout collaboration, build a
prototype detector for CEPC and FCC-ee experiments

« 5 year R&D funding supported by Korea NRF: total $2M for 2020 - 2025

« To build a prototype that can almost fully (97.5%) cover the hadron
shower

« Optimize the performance of the detector

- Secondary goal is to designh the DRC for the EIC experiment
« Interested in both forward and central calorimeters

- Korean DRC R&D group

« 5institutes, 5 faculties, 20+ members
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Sejong  Kyungpook Seoul Univ. of Yonsei
Univ. Natl. Univ. Natl. Univ. Seoul Univ.




Contribution in ECCE

ECCE Consortium

EIC Project POC
Rolf Ent (JLab)

/l Institutional Board |

ECCE Steering Committee
- Or Hen (MIT)
Tanja Horn (CUA)

Computing Team
Cristiano Fanelli (MIT)

John Lajoie (ISU)

Diversity, Equity and

David Lawrence (JLab)

Computing Working Groups:

Inclusion
Narbe Kalantarians (VUU)
Simonetta Liuti (UVA)
Elena Long (UNH)

Artificial Intelligence
William Phelps (CNU/JLab)
Computing and Software
Joe Osborn (ORNL)

Detector Team
Doug Higinbotham (JLab)

Ken Read (ORNL)

Physics Benchmarks

Carlos Munoz-Camacho

Christine Nattrass (UTK)

Team

Editorial Team
Tom Cormier (ORNL)
Richard Milner (MIT)

(lJCLab-Orsay)
Rosi Reed (Lehigh U.)

Detector Working Groups:

. IP8/Equipment Re-use . Particle ID

John Haggerty (BNL) Greg Kalicy (CUA),

M ;iac'hf;m’arfy/ TKaL:}Backward" . ﬁ:ﬁ:;a:;::;u’ Ralf Seidl (RIKEN), Charlotte Van Hulse (Orsay) . Proposal Editing, Verification and
e Tracking Paul Brindza (JLab), Exclusive ) Version Control

Xuan Li (LANL), Renuka Rajput-Ghoshal (JLab) Rachel Montgomery (Glasgow), Julie Roche (OU) e  Costing and Management

Nilanga Liyanage (UVA) e DAQ/Electronics/Readout Diffractive and Tagging

Chris Cuevas (iLab),
Martin Purschke (BNL)

. Calorimetry
Friederike Bock (ORNL), Yongsun
Kim (Sejong U.)

“Alex Jentsch, Yulia Furletova
(far-forward/backward POC)

Physics Working Groups:

Peter Steinberg (BNL)
Simulations

Cameron Dean (LANL), Jin Huang (BNL)
Inclusive Processes
Semi-Inclusive

Editorial Working Groups:

Wenliang Li (W&M), Axel Schmidt (GWU)
Jets and Heavy Flavor

Cheuk-Ping Wong (LANL)

BSM and Precision Electroweak
Sonny Mantry (UNG), Xiaochao Zheng (UVa)

* https://www.ecce-eic.org
* The EIC Collider Experiment (ECCE) pre-collaboration w/ ~40 institutions
« Based on 1.5 solenoid magnet (BaBar)

Idea of building on the foundation of existing infrastructure available at

RHIC IP8 and experimental equipment available there and JLab and

RHIC




Contribution in ECCE

ECCE Detector (W.1.P.) CCCe

ELECTRON ENDCAP

Tracking: Large area uRWELL
Electron Detection:
= Inner: PbWO4 crystals (reuse some)
— = Quter: SciGlass (backup PbGl)
—— h-PID: mRICH & AC-LGAD
S HCAL: Fe/Sc (STAR re-use)

CENTRAL BARREL

Tracking: MAPS Si for vertexing and endcaps
(design to be optimized)
Electron PID: SciGlass (alt: PbGl or W(Pb)/Sc shashlik)
(plus instrumented frame)
h-PID: hpDIRC & AC-LGAD
HCAL: Fe/Sc (sPHENIX re-use)

HADRON ENDCAP

Tracking: Large area uRWELL
PID: dual-RICH & AC-LGAD
Calorimetry: (option A)
standard Pb/ScFi shashlik (PHENIX re-use)
long. sep. HCAL
(other options under study)
6/21/2021 ECCE 7th IB Meeting 7




DRC as a forward calorimeter option

P

Options for H-Cal:

Options for E-Cal:

o Re-use PHENIX Shalik-ECal © Re-use STAR forward HCal
o new PSD (SHINE) like - HCal (longitudinal separation)

o Dual read-out

o Other re-use or new E-Cal

o Dual read-out o Hybrid Dual read-out & re-use

Interested Groups: Interested Groups:

ORNL, Sejong U., KNU, Yonsei U, PNU 5N \WSU. Seiong U., KNU. Yonsei U.. PNU




Implementation of dual-readout in full simulation

Developing fast simulation for optical photon tracking
= Simulating photon propagation is necessary, but dominates CPU consumption
= Yet, propagation of optical photons in fibres can be estimated, skipping full tracking

— Developing a fast simulation module presented at GEANT4 R&D meeting [link]
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Developed by Hwidong Yoo and Sanghyun Ko
To be implemented to Fun4All - Full ECCE Geant4 simulation
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- Korean groups are interested in participating in building EIC
calorimeters and silicon pixel trackers.

« Group A and group C focus on forward calorimeters for EIC
* |In 2021,
« Precision measurement for hadron, y, and jets in forward region

 The utility of Dual readout calorimetry is one of major detector
project in the Korean particle physics community

- Group B focus on pixel tracker development
* Currently working for ALPID and FoCal
« The experience will be very useful for the R&D in EIC
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