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My Profile 
• Professional career


• Ph.D., Brown University (2002-2008)


• Postdoc, Purdue University (2008-2014)


• (Endowed) Assistant/Associate Professor, Seoul National University (2014-2019)


• Associate/full Professor, Yonsei University (2019-present)


• University Fellow: Lee Youn Jae Fellow (2023-present)


• Associate Dean for College of Science in Yonsei University (2024-2026)


• Physics department chair (2026-presnt)


• Current memberships


• Member of CMS collaboration, Switzerland (2008-present)


• Member of DRDCalo collaboration, Switzerland (2024-present)


• Member of ePIC collaboration, USA (2023-present)
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Highlight of Leaderships
• Team leader of Yonsei University for CMS experiment (2019-present)


• CERN: 


• Delegate of non-member state (Asia-Pacific) in Advisory Committee of CERN Users 
(2018-present)


• National Contact (S. Korea) for FCC project (2019-present)


• Proposal team member for DRD6 (2023-2024)


• WP3 coordinator for DRDCalo (2026-present)


• US: Team leader of Korea-EIC consortium (2023-present)


• DSL for Barrel Imaging Calorimeter in ePIC collaboration


• Scientific Observer (S. Korea) for EIC Resource Review Board


• Japan: Belle II Scrutiny Committee member (2024-present)
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Future Collider Projects in HEP
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• Many next generation experiments are under discussion


• Linear colliders: ILC (Japan), CLIC (CERN)


• Circular colliders: FCC-ee/eh/hh, muon collider (CERN),  
CEPC/SPPC (China)


• HI colliders: EIC (US)



Initial Contributions for CDR
• Dual-readout calorimeter R&D team has contributed major role for CDRs of both CEPC and 

FCC projects (published in 2018)


• Prof. Sehwook Lee (KNU), Prof. Jason Lee (UoS=>Yonsei), Prof. Hwidong Yoo (Yonsei U.)
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Introduction
• Calorimeter R&D projects in Korea: optical fiber-based calorimeter


• FCC-ee (+CEPC) IDEA detector: Dual-Readout Calorimeter


• EIC ePIC detector: Barrel Imaging Calorimeter
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Brookhaven National Lab

5 GeV to 18 GeV41 GeV, 100 to 275 GeV
p/A beam e beam

IR-6, ePIC
Detector

IR-8

A high luminosity (1033 – 1034 cm-2s-1) 
polarized electron proton/ion collider

The EIC luminosity will be a factor 100 to 1000 higher 
than at HERA.

Both electrons and protons / light nuclei will be highly 
polarized (70%).

Science Program: An EIC can uniquely address three 
profound questions about nucleons - neutrons and 
protons - and how they are assembled to form the 
nuclei of atoms:

o How does the mass of the nucleon arise? 
o How does the spin of the nucleon arise? 
o What are the emergent properties of high-

density systems of gluons? 

The Electron-Ion Collider (EIC) at BNL

Brookhaven National Laboratory (BNL)

FCC-ee FCC-hh
Higgs Factory: 91 - 365 GeV
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• Calorimeter R&D projects in Korea: optical fiber-based calorimeter


• FCC-ee (+CEPC) IDEA detector: Dual-Readout Calorimeter


• EIC ePIC detector: Barrel Imaging Calorimeter
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ePIC 실험 검출기

ePIC

Figure 1: 3D cutout view of the IDEA baseline detector design with subdetector
labels.

Figure 2: Event display of a sample ZZ event at an e+e→ center of mass energy
of 240GeV with the IDEA baseline design in DD4hep di!erentiable full simulation.
Subdetector hit markers are coded by color and shape. The first 100 simulated tracks
by generation time are shown.

These running conditions are particularly challenging for the detectors at the Z
energy, due to the fast beam-related backgrounds and the rather high rate of interest-
ing physics, which is expected to be in the order of 100 kHz. Limitations also exist in
the current final focus configuration due to the magnetic field of the detector solenoid,
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R&D on Detector Technologies
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Detector R&D

Roadmap developed under the oversight of the ECFA and completed end 2021:
https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4036993/ ECFA%20Detector%20R%26D%20Roadmap%20Main%20File.pdf

Implemented through Detector R&D (DRD) collaborations hosted at CERN, with review and oversight provided by 
DRD Committee (DRDC) and ECFA Detector Panel

Courtesy T. Bergauer



DRDCalo Activities in Korea
• Hwidong Yoo


• current WP3 coordinator 


• Calorimetry group co-coordinators  
in FCC Detector Concept Group
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Project Scintillator/WLS Photodetector DRDTs Target
Task 3.1: Homogeneous and quasi-homogeneous EM calorimeters
HGCCAL BGO, LYSO SiPMs 6.1, 6.2 e+e→

MAXICC PWO, BGO, BSO SiPMs 6.1, 6.2 e+e→

Crilin PbF2, PWO-UF SiPMs 6.2, 6.3 µ+µ→

OREO oriented PWO-UF SiPMs 6.2, 6.3 e+e→/µ+µ→

Task 3.2: Innovative Sampling EM calorimeters
GRAiNITA ZnWO4, BGO SiPMs 6.1, 6.2 e+e→

SpaCal GAGG, organic MCD-PMTs,SiPMs 6.1, 6.3 e+e→/hh
RADiCAL LYSO, LuAG SiPMs 6.1, 6.2, 6.3 e+e→/hh
Task 3.3: (EM+)Hadronic sampling calorimeters
DRCal PMMA, plastic SiPMs, MCP 6.2 e+e→

TileCal PEN, PET SiPMs 6.2, 6.3 e+e→/hh
Task 3.4: Materials
ScintCal - - 6.1, 6.2, 6.3 e+e→/µ+µ→/hh
CryoDBD Cal TeO, ZnSe, LiMoO n.a. - DBD experiments

NaMoO, ZnMoO

Table 2: Overview of R&D activities on optical calorimeter concepts.

for electromagnetic showers and about 30%
→
E for hadronic showers while the TileCal o!ers a cost-e!ective

technology to instrument the hadronic section of a sampling calorimeter with scintillating-light readout using
wavelength shifting (WLS) fibres. (Task 3.3).
Another task aims at identifying the best-suited materials for applications in calorimetry. Needs for new op-
timised materials will be identified and R&D will be carried on in this framework. This task will provide a
clear overview of the state-of-the-art materials and propose scintillators and other optical media with mass-scale
production capability for future collider experiments.(Task 3.4).
A list of milestones and deliverables is reported in Table 6 in the Appendix. Among these, the Deliverables
D3.1, D3.4, D3.7, D3.10 and D3.18 have already been met.

5.2 Short-term applications

Some of the subtasks proposed in WP3 have already a high level of technological readiness. For this reason they
can be evaluated by experiments which are on a shorter time scale w.r.t future accelerators. A few examples,
where connection has already been established, are reported below. The Crilin community is working together
with the people in charge of the HIKE future proposal. The HIKE Small Angle Calorimeter (SAC) ([19])
is an independently proposed, highly granular, longitudinally segmented, fast crystal calorimeter with SiPMs
readout and performance requirements similar to those for Crilin. A successful development and test of the
Crilin prototype will automatically translate into a successful R&D for the Hike SAC.
The SpaCal technology, as developed in subtask 3.2.2, is foreseen for the inner region of the proposed LHCb
Upgrade II ECAL (PicoCal). The high particle fluxes expected from Run 5 mandate timing capabilities with
O(10) ps precision. After LS4, the innermost SpaCal modules with tungsten absorbers are planned to be
equipped with radiation-hard scintillating crystal fibres. SpaCal modules with lead absorbers and radiation-
tolerant organic scintillators are suitable for the surrounding region.

6 Work Package 4: Electronics and readout

Calorimeter electronics exhibit several commonalities, such as large dynamic range (10-16 bits), very low noise,
high accuracy (< 1%) and usually large capacitance (100’s of pF). This also makes them specific compared to
other detectors. The recent trend has been a sharp increase in granularity (“imaging calorimeters”) and sub-ns
timing capability (“5D calorimetry”) to allow for better particle reconstruction. This has led to the development
of low-power highly integrated embedded electronics, integrated inside ASICs.
R&D developments will focus on reducing the power dissipation by at least an order of magnitude, down to ↑

1mW/ch in order to further increase the granularity in Work Package 1 or allow cryogenic operation without
creating deadly bubbles in Work Package 2. For Work Package 3, improving the timing performance will also
be an important asset. It will be pursued by exploiting the lower occupancy of future experiments at e+e→

colliders, compared to HL-LHC, allowing slower shaping and on-chip data processing in order to reduce the
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Current structure 

New
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Chair:
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Coordinator:

N. Morange

Coordinator: Hwi Dong Yoo

Deputy: M. Lucchini

Coordinator:

C. de la Taille

Coordinators:

B. Francois

L. Pezzotti

Coordinator:

M. Ruzzarin

(tbd)



Part I: Dual-Readout 
Calorimeter for FCC-ee



Dual-Readout Calorimeter (DRC) 
• FCC-ee (+CEPC) IDEA detector: Dual-Readout Calorimeter
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Figure 29: Barrel region of the dual-readout calorimeter, with a few towers taken
out for visualization purposes (left). Backside of one tower with the assembly of tubes
and the support structure around them, forming one tower (right).

Figure 30: Endcap region of the dual-readout calorimeter, considering 35 ω-towers
and 36-rotations around the beam pipe. The trapezoidal structure (a ε-slice) contain-
ing the ω-towers is displayed in light blue (left). A single ε-slice populated with 35
ω-towers (right).

SK40-1500), and Kuraray (Clear-PS). Scintillating fibers, on the other hand, featured
a polystyrene core with PMMA single or double cladding, emitting in the blue region

38

RO Assembly

4

RO Assembly

3

S: Kurary SCSF-78 
C: Mitsubishi SK-40



Dual-Readout Calorimeter (DRC)
• DRC offers high-quality energy measurement for both EM particles and hadrons


• DRC consists of two different optical fibers (S, C) in a single component


• The main culprit of poor hadronic energy resolution is fluctuations of the 
EM shower components of hadron showers (fem)


• fem can be determined using the measured values of  
scintillation and Cerenkov signals


• Excellent hadron energy resolution can be achieved by 
correcting the energy of hadron event-by-event
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Status of DRC R&D in Korea
• We are doing all aspects of the DRC R&D


• Module building


• Electronics system


• DAQ system


• Data analysis framework


• Test-beam experiments at CERN


• Full/fast GEANT4 simulation framework (standalone, key4hep)


• Performance studies using simulation

139 institutes participates DRC projects in Korea



Module Building in Korea
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๏ Dual-readout calorimeter (DRC) from Korea DRC group: 
Two optical fibers (S and C) with Cu absorber
• Various Cu forming was studied and tested for the last few years
• Test beam experiment has been performed at CERN SPS or PS since 2022

•
TB2024 & TB2025



Module Building in Korea
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๏ Module for 2026 test beam experiment
• Baseline: the module used in TB2025

‣ Constructed with skived fin heat sink (SFHS) shape Cu + alternatively accumulated optical fibers

• Dimension: 30 cm × 30 cm × 2.5m
‣ Longitudinally unsegmented

‣ Depth: ~10 

‣ a lateral hadronic shower containment: 93.6% (𝝅, E=60 GeV)

๏

λint

Side-view

Front-view

2.5 m



Cu Forming R&D
• Try to find a solution for mass production with local mechanical 

engineering experts and manufacturers


• Skiving fin heatsink, 3D metal printing, drilling, etc. 
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Scintillating fiber

Cerenkov fiber

Copper

1mm 1mm 0.5mm

0.5mm

Structure of 3D-Printed Module

- 3D-Printed module is made using 3D metal printing technology.

- It has projective geometry as a prototype of 4𝜋 geometry aiming

on FCC IDEA detector.

- Total 812 (S 406, C 406) fibers are implemented in copper.

- Fibers are implemented on side of the module, following the

projective slope by varying length.

30mm

30mm

Front Side Projective geometry

45mm

45mm

500mm

Module Setup : 3D-Printed Module
DRC Module of TB2023

Pin: ~0.4mm

gap: ~1.1mm

~12m
m

~12.5m
m

45mm (pin to pin)

gap

3D metal printing Drilling

Skiving fin heatsink

TB2023

TB2024/2025

Current R&D



Skiving Fin Heatsink Module
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Cu Forming: 3D Metal Printing
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DRC Module of TB2023



3D Metal Printing
• 1st projective DRC module!
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Drilling Module
• “Drilling” might be another good option for copper forming to build 

full 4pi detector


• R&D on-going with mechanical engineering experts in Korea 
institutes

20


