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General Working Group Overview 
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● # of Talks: 42
○ WG6 Session: 42
○ WG3 + WG6:  77
○ WG1 + WG6: 3. Not included in this 

update

● Talk length: 15 + 5 Minutes

● Topic: 
○ Strategic planning
○ Future experiment and facilities
○ New physics ideas



Future is bright
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2040+
2033-2035

Now

FCC
FCC-ee
FCC-he
ILD

Long Range Plan (LRP) efforts:
● The European Committee for Future Accelerators (ECFA) LRP (Invited, couldn’t come)
● 2023 P5 Report (Invited, couldn’t come)
● The Nuclear Physics European Collaboration Committee (NuPECC) LRP (here)
● 2023 Nuclear Science Advisory Committee Long Range Plan for Nuclear Science (talk cancelled)

JLab SoLID

2030 EIC
LHeC
JLab e+ 
EIcC

2037
JLab 22 GeV

Super Tau
Charm Factory

2032

2026
JLab Moller

2038
EIC Detector 2



NuPECC Long Range Plan Process
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The NuPECC Long Range Plan 2024,
Carlos Muñoz Camacho

Draft document released to the community (370 pages)
April 15-17, 2024: Town Meeting (Bucharest, Romania) 
https://indico.ph.tum.de/event/7593/ 

https://indico.ph.tum.de/event/7629/contributions/8953/attachments/6020/8072/Full_LRP2024_Report_03042024_clean.pdf
https://indico.ph.tum.de/event/7593/


Positron Program (Physics) and Ce+BAF (accelerator) at Jefferson Lab
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Positron Program (Physics) and Ce+BAF (accelerator) at Jefferson Lab
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Luminosity Frontier with 22 JLab GeV
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HERMES - 
1996-2000 

JLab – CLAS12 1 
day  

Phys.Lett.B648:164-
170,2007

Phys. Rev. Lett. 128, 062005 (2022). 
(2022)

ep→e’π+ X



SoLID Experiment at JLab 12 GeV
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CLAS 12 Luminosity Upgrade at JLab 12 GeV

 1037 cm-2s-1

upgrade
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Super Tau-Charm Facility in China (2032)



Muon-Ion Collider
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LHC Upgrades
● The HL-LHC programs challenges the detector and detector electronics in 

many aspects, including high radiation doses and high pile-up
● Upgrades are underway to provide new detectors and read-out electronics to 

ensure the high efficiency and high-quality data taking in HL-LHC era
● Many projects entering pre-production or production phase

ATLAS

CMS
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LHC Upgrades - CMS
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Higher Pileup (~200)

Upgraded Tracker
Timing Detector MTD  (Barrel & Endcap)
4th dimension for pileup mitigation

High Granularity 
Calorimeter



LHC Upgrades - ATLAS
ATLAS Inner Tracker (ITk) - new all-silicon
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ITk strips: complex system, production of multiple 
components, strict QA/QC, multiple institutes worldwide

ITk pixel: new sensor 
technology, readout FE 
chips, other ASICs.



LHC Upgrades - ATLAS
EM and Hadronic Calorimeters

● New on- and off-detector electronics EM 

Hadronic 

Trigger and DAQ
● Single-level HW trigger at 1 MHz
● Detector read-out with 10us latency at 5 TB/s (FELIX)
● 2.5-25 Gb/s optical links

15Production phase in many areas, 
Some already completed and delivered

Legacy from Phase I Upgrade of EM LAr calorimeter: 
10-fold increase in granularity (5k trigger towers → 34k Super Cells)

Machine Learning 
outperforms Optimal Filter, 
especially for overlapping 
signals, ongoing 
implementation in FPGA



LHC Upgrades - ATLAS
● Upgrade of several types of Muon Chambers

○ Barrel Inner (BI) RPC+sMDT
○ End-Cap Inner Layer (EIL) TGC

● Upgrade of readout electronics Upgrade of power systems
● Extensive integration tests in multiple sites

High Granularity Timing Detector
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LHC Upgrades - ALICE
ALICE designed to study the microscopic 
dynamics of the strongly-interacting matter 
produced in heavy-ion LHC collisions

● Ambitious upgrade program

The Forward Calorimeter (FoCal): 
highly granular Si+W EM calorimeter 
combined with sampling hadronic 
calorimeter

ITS3: new ultra-light, bent layers made of wafer-scale 65 nm MAPS 
● Air cooled, low material (0.05% X0)
● Interest in this novel technology by several other experiments, e.g. ePIC

17Test Beam

Thinned Wafers are 
bent and held together 
by carbon foam



LHC Upgrades - LHCb
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LHCb is focused on flavor physics and beyond
● Upgrade I: installation completed
● Upgrade II: starts in LS4, R&D now 

to fully exploit HL-LHC

PID DetectorsTracking Detectors Upgrade II 

5D Calorimeter with precision timing



Electron Ion Collider
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Electron-Ion Collider: The Next QCD Frontier
● 1st detector: ePIC
● 2nd detector at IP8 - still conceptual



Electron Ion Collider - ePIC
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● ePIC is scheduled to begin running in 2032
● CD3 & Construction to begin in earnest in 2025
● A 2nd Detector at IR8 is foreseen with generic, 

expanded and unique capabilities 
(R&D funds available)



Electron Ion Collider - ePIC
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Tracking Systems



Electron Ion Collider - ePIC
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PID Systems

pfRICH

hpDIRC

AC-LGAD sensors:
● Space resolution: 30 μm
● Time resolution: 20 ps



Electron Ion Collider - ePIC
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Backward EM: PbWO4 
read out by SiPM

Barrel EM: Hybrid sampling 
Pb/SciFi + Silicon pixel 
sensors (AstroPix MAPS)

Calorimeters Unique calorimetry designs to meet the varied
demands of the different detector regions

Fwd EM: Tungsten + 
SciFi SPACAL

Fwd HAD: Steel + Scintillator SiPM-on-tile
● Pioneered by CALICE analog HCal
● Ideal for particle-flow measurements!

Fwd Insert



Electron Ion Collider - ePIC
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Far Forward - Far Backward Detectors: 
integral part of the ePIC physics program



Detector II at EIC
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High resolution Calorimeter

Enhanced μ detection

ePIC

Det II



EIcC: Electron Ion Collider in China
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e beam

A beam



LHeC
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Synchrotron mitigation with elliptical beampipe, 
collimators and absorption on the Q0



LHeC and FCC-eh
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LHeC FCC-he



Backward DVCS on the pion in Sullivan processes
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Moller Experiment at 12 GeV Jefferson Lab
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Moller Experiment Cont.
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International Large Detector Experiment 



Thank you and see you in the future!

Take away message from WG6:  future is bright! (very busy)

Beautiful Room of WG6


