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Roadmap of FC Projects
• Time flies very fast!
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Korea Future Collider Consortium
• Participants from various fields: accelerator, computing science, 

experiment, phenomenology etc. 
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https://sites.google.com/yonsei.ac.kr/korea-fc-consortium

https://sites.google.com/yonsei.ac.kr/korea-fc-consortium


Major Experiments
• Major Korean groups for on-going collider experiments: ALICE, BELLE, CMS


• We play a leading roles in various detector systems


• Many other detector R&Ds
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K-BELLE groupKoALICE group KCMS group

Triggers



Dual-Readout Calorimeter
• $2M R&D funding (2020-2025): construction of a prototype detector


• Module production and many R&D are on-going, including simulation

53D metal printing

DD4HEP

Almost same detector concept for CEPC

Module Assembly



LEGO-like: Quarter Tower
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1st quarter tower2nd quarter tower



Straightening Wires
• Nowadays, what I am doing …
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Particle Flow Detector
• For particle flow, design requirement:


• Simplicity


• 3D granularity for all sub-detectors


• Large magnetic field (and large  
tracking volume)


• Little material in front of the  
calorimeters


• Redundancy of the measurements


• Full power (including future development)  
of computing should be considered for FCC


• Including HPC and QC
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Detector Challenges
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Updated Roadmap for FCC
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Our Vision
• For future e+e- collider projects, we should obtain the knowledge how to design 

the collider detector


• Beyond particle-flow detector, ML friendly detector should be essential


• AI Physicist: all detector subsystems should have sufficient granularity, 
resolution, functionality with ML process


• Image-based process (+ end-to-end) should be strongly considered


• For advantage: compactness, low cost, fast timing resolution


• Metaverse should be able to plug in the design


• Do you have a vision for young generation to attract them to HEP?


• Essential collaboration with: database expert, game expert, metaverse expert, 
AI (computing science) expert, etc.
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0th Idea of AIP Detector Concept
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UITS

TPC (GEM-based)

DRC

Solenoid

Muon (RPC/GEM)

AIP electronics 
& DAQ

Metaverse  
interface

Users

Establish the detector design requirement



Initial Idea of Requirement
• Need to have


• High performance on flavor tagging (b, c, s quarks), particle identification, timing resolution


• Compactness 


• Electronics: chip on board? Collaborate with silicon detector expert


• Wireless data transmission


• Ultra fast timing resolution


• Real-time occupancy of subsystem is much lower than LHC


• AI-friendly design


• high granularity (3D)


• Support end-to-end process


• Metaverse: doing physics like metaverse game?


• Higher energy


• Muon collider (Fermilab proposed) is initiated and needs a detector concept
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KFCC Letter of Intent: v0



AI Physicist
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SubDetector 1

SubDetector 2

SubDetector 3

SubDetector 5

FPGA/ASIC 
Readout 1

FPGA/ASIC  
Readout 2

FPGA/ASIC  
Readout 3

FPGA/ASIC  
Readout 5

AI Physicist 
controller

Monitoring (DQM)

DAQ

Trigger

K-FCC program 
(ML-based workflow)

HW HW/SW

AIP = TRG + DQM + DAQ

DRC, RPC, GEM,  
MTD, PXL, etc. 

(Anytime can join  
if available)

SubDetector 4 FPGA/ASIC  
Readout 4

Combined 

FPGA/ASIC 
Readout to 

control multiple 
sub-detector 

systems

Open for  
any detector



AI Physicist Idea
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Summary
• We will move forward!
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Backup

18


