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Current FCC-PED related Efforts at BNL

Building on LDRD efforts starting in FY23 (Feasibility Study Phase):

• LDRD “Advancement of Noble Liquid Detectors R&D for High Priority HEP 
Experiments in 2023 P5 Report”, PI: Hucheng Chen

• PD “FCC Center at BNL”, PI: S. Rajagopalan

• LDRD “Leading Discovery at a Future FCC-ee”, PIs: S. Rajagopalan, S. Dawson

• LDRD “Optical charge injection for calibration of liquid argon calorimeters”, PI: C. 
Rasmussen

• LDRD “An Integrated AI-Enabled Tracking Demonstrator for FCC-ee”, PI: S. 
Rajagopalan

• Accelerator/MDI-focused efforts are not discussed here
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Noble Liquid Detectors R&D

Integral system design
• Architectural design of the full readout chain, including the critical interface and 

signal processing studies: V. Radeka, S. Rescia, B. Yu, M. Zhao

• Development of CFEB (Cold Front-End Board) and WFEB (Warm Front-End 
Board) in close collaboration with CERN and other international partners: H. 
Chen, J. Fried, S. Gao

Cryogenic front-end ASIC
• Design of cryogenic front-end ASIC: G. Deptuch, P. Mukim 

with support from IO microelectronics group

• Characterization of the cryogenic front-end ASIC with PCB-based electrode: 
N. Galice, S. Gao, L. Ke

Simulation studies
• Use particle-flow to study the ultimate jet resolution: C. Rasmussen, I. Veliscek
• Use physics benchmark studies to further develop rudimentary simulation and 

reconstruction software: D. Damazio, S. Singh, S. Snyder

• Refine specifications of the front-end ASIC based on the requirements of 
ALLEGRO ECAL and DUNE FD3 photon detector: S. Snyder, M. Zhao
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Optical charge injection for calibration 
of liquid argon calorimeters
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• Develop a package to optically inject 
calibration pulses into noble liquid 
calorimeters

• Enable cross talk studies without 
introducing new ground loops

• Based on avalanche diode C30737MH

Team: S. Gao, M. Kris, C. Rasmussen

Earlier concept (ATLAS)

Pulse shape

Amplitude scan

Photo-diode



U.S. FCC Center at BNL

Scope of the U.S. FCC Center at BNL:
• Support for an FCC-ee Theory Center

• Details see dedicated slide

• Engaging community through supporting workshops 
and hosting visitors

• Inaugural school on Physics at Future Colliders
• Various workshops/schools sponsored or hosted at BNL

• Creation of a national U.S. FCC Analysis Facility
• Details see dedicated slide

• Launching an FCC Silicon MAPS Facility at BNL
• Started collaboration on MAPS R&D for tracking detectors

(synergy with ALICE-ITS3/ALICE3 and EIC-ePIC detectors) 
• Development to complete design of ALMIRA prototype by 

early 2027 to prepare for the engineering run submission 

• Administrative and Program Office support
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https://indico.cern.ch/event/1661010/overview


BNL FCC-ee Theory Center
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We have expertise in precision electroweak 

computations, QCD and QED corrections and 

effective field theories

SMEFT beyond LO at FCC-ee 

(ZH, Z-pole, H decays)
Asteriadis, Dawson, Giardino, Szafron  ·  arXiv:2406.03557

Asteriadis, Dawson, Giardino, Szafron  ·  arXiv:2409.11466

Dawson, Forslund, Giardino  ·  arXiv:2411.08952

Bellafronte, Dawson, Del Pio, Forslund, 

Giardino  ·  arXiv:2508.14966

Bellafronte, Dawson, Del Pio, Forslund, 

Giardino  ·  arXiv:2601.09599

Bellafronte, Dawson, Del Pio, Forslund, 

Giardino  ·  arXiv:2605.18679

QED initial state radiation at NNLO 

and mass effects
Schnubel & Szafron  ·  arXiv:2509.09618

Schnubel, Schoenleber, Szafron  ·  arXiv:2604.02859

We also organize events and hosts visitors working on 

FCC-ee physics:

LoopFest XXIV May 27–29, 2026  ·  Hosted at BNL

Special session on technical calculations for FCC-ee 

(J. Reuter, A. Freitas, F. Ucci, M. Forslund, …)

Visitors (2026):
Amin Aboubrahim, “Leveraging the FCC-ee capabilities to 

study the invisible decay of a dark photon”

Wolfgang Kilian, “Electroweak Interactions at the LHC and 

Beyond: Studies and Simulations“

Marvin Schnubel, “The Fate of Ultra-Collinear Modes in On-

Shell Massive Sudakov Form Factors”

+ several virtual talks on precision computations, 

SMEFT, and future colliders

Team: Sally Dawson, Robert Szafron, Clara Del Pio, Zhite Yu



US FCC Hackathon 2025

We put the "work" back in "workshop" this summer!

 Indico: https://indico.cern.ch/event/1564836 

Work-workshop by the numbers:

● 39 registered participants (30 in-person at BNL)

● 6 work packages: ‘Pandora PFlow for ALLEGRO”, “Digitization in 

noble liquid calorimetry”, “HFCC Integration/Detector Concepts 

Design Challenge”, “CalVision”, “Tools for drift chamber design”, 

“Theory Challenges” 

● 15 hours of dedicated work-work time
○ Summarized in 15 final presentations by participants

● Two motivational talks and one tutorial

https://indico.cern.ch/event/1564836/
https://indico.cern.ch/event/1564836/timetable/#day-2025-08-15
https://indico.cern.ch/event/1564836/timetable/#day-2025-08-15


U.S. Analysis Facility for FCC-ee
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● BNL Analysis Facility includes:

○ 100 CPUs allocated for batch processing (with opportunistic access to thousands)

○ >10 NVidia L40S GPU for ML and vectorized computing

○ ~100 TBs of common disk space for sharing datasets

● Planning to grow it larger this year with more CPU and disk storage!

● Instructions to access these resources are available

● Two paths for access, full SCDF account or light weight federated account

○ People who want to get full SCDF account: please follow the process and request account

○ For federated access, Looking for volunteers to stress test the system

● Please contact Haider (sabidi@cern.ch) if any help is needed!

*with terminal and Condor access

https://docs.sdcc.bnl.gov/experiments/fcc/onboarding/
https://docs.sdcc.bnl.gov/experiments/fcc/onboarding/
mailto:sabidi@cern.ch


An Integrated AI-enabled tracking 
demonstrator for FCC-ee
Work packages:

1: Simulation: hit rates, occupancy for physics + 
BIB (ddsim)
Dataflow, buffer depth, read-out frames on chip 
(PixESL)

2: Hardware demonstrator: Build test stand with 
tracker module + “on detector electronics” 
(CaRIBOu v2.0) + “off detector electronics” 
(FELIX), operated in streaming mode

3: AI in the readout: Deploy AI models on FELIX 
for data compression/reduction in the readout 
stream. 
Develop FELIX as a user-friendly platform for AI 
deployment
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Team: H. Abidi, N. Agaras, E. Buschmann, H. Chen, A. Li, 

A. Malige, S. Rajagopalan, C. Rasmussen, P. Sharma

IPC hit occupancy

Test board



Analysis expertise and interests at BNL

• H to invisible decays – contact: K. Assamagan, S. Snyder

• H self couplings – contact: L. Brost, A. Tishelman-Charny

• Model-independent ZH production cross section, Higgs Boson 
Mass with Natural-Width Precision – contact: A. Li

• Detector variations, H branching fractions to cc and ss – contact: 
A. Sciandra, I. Veliscek 

• Precision Measurements of Higgs Hadronic Decay Modes – 
contact: G. Iakovidis

• BSM: Higgs + dark sector at the Z-pole/higher √s – contact: 
L. Brost, A. Tishelman-Charny 
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https://doi.org/10.1103/m2zr-26yf
https://doi.org/10.1103/m2zr-26yf
https://doi.org/10.1103/m2zr-26yf
https://doi.org/10.1103/m2zr-26yf
https://arxiv.org/abs/2512.21290
https://arxiv.org/abs/2512.21290
https://arxiv.org/abs/2512.21290
https://arxiv.org/abs/2512.21290
https://arxiv.org/abs/2608.12071
https://arxiv.org/abs/2608.12071
https://arxiv.org/abs/2608.12071
https://arxiv.org/abs/2608.12071
https://doi.org/10.1103/m2zr-26yf
https://doi.org/10.1103/m2zr-26yf
https://doi.org/10.1007/JHEP04(2026)181
https://doi.org/10.1007/JHEP04(2026)181


Conclusions 

A vibrant FCC-ee 
program is being 
pursued at BNL 

together with partner 
institutes. 

Come join us!
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Backup



Reference Design Phase (2026-2028)

FCC has entered its Reference Design Phase to provide the CERN Council all the technical 

elements for an informed decision in 2028.
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Date: Thu, 2 Jul 2026 05:31:22 +0000

From: Christophe Grojean 

<christophe.grojean@desy.de>

To: FCC-PED@cern.ch

Cc: Patrick Janot <patrick.janot@cern.ch>, Guy 

Wilkinson <Guy.Wilkinson@cern.ch>

Subject: Call for nominations for FCC PED 

Detector Studies work-package coordinators

Dear Colleagues (FCC-PED@cern.ch in Bcc:)

Following the recommendations of the European 

Strategy for Particle Physics Update, FCC has 

entered its

Reference Design phase to provide the CERN 

Council all the technical elements for an informed 

decision in

2028. In this context and in preparation of the call 

for FCC-ee detector EoIs in a few years, there is a

need to augment the Detector Studies work-

package leadership via the recruitment of two new 

coordinators (in

particular to replace Felix Sefkow who decided to 

step down from his coordinator role throughout 

the

feasibility study - thanks, Felix, for all your work!). 

We are therefore soliciting nominations of

candidates*. Self-nominations are welcome. The 

new coordinators will preferably not be prominent 

figures of

the currently studied six detector concepts. 

Deadline for nominations is set to 31 July, 2026 

and the new

coordinators are expected to join the PED 

coordination group by early September. The 

mandate of the FCC

Detector Studies work package is available 

athttps://indico.cern.ch/event/1623118/

Please also circulate this call to other relevant 

persons or groups. Being already involved in FCC 

is not a

pre-requisite.

Do not miss this opportunity to play a key role in 

the early days of the very promising FCC project 

and help

us making it the next flagship project as 

recommended by the European Strategy Group.

Best Regards,

Christophe, Guy and Patrick (coordinators of the 

FCC Physics-Experiment-Detector pillar).

* https://forms.gle/CGHfmr8Xxm91chKu5

[Michael Benedikt’s Helsinki slides]

https://indico.cern.ch/event/1552126/contributions/7113531/attachments/3289711/5881847/FCC-260608_FCC_Status_Benedikt.pdf


Timescale towards FCC-ee
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Get involved in Detector Concepts!

● Signing up to any of the above e-groups adds you to the overall "FCC-
PED-DetectorConcepts@cern.ch" e-group as well

● Indico categories are available for Detector Subsystems and Concept 
Studies 

● See indico meeting calendar for upcoming meetings

Group name Email Signup Indico

Calorimetry FCC-PED-DetectorConcepts-Calorimetry@cern.ch click click

Luminometry FCC-PED-DetectorConcepts-Luminometry@cern.ch click click

Magnet FCC-PED-DetectorConcepts-Magnet@cern.ch click click

Muon FCC-PED-DetectorConcepts-Muon@cern.ch click click

TDAQ FCC-PED-DetectorConcepts-TDAQ@cern.ch click click

Tracker & PID FCC-PED-DetectorConcepts-Tracker@cern.ch click click

AGORA FCC-PED-DetectorConcepts-AGORA@cern.ch click click

ALFA FCC-PED-DetectorConcepts-ALFA@cern.ch click click

ALLEGRO FCC-PED-DetectorConcepts-ALLEGRO@cern.ch click click

CLD FCC-PED-DetectorConcepts-CLD@cern.ch click click

IDEA FCC-PED-DetectorConcepts-IDEA@cern.ch click click

ILD FCC-PED-DetectorConcepts-ILD@cern.ch click click

mailto:FCC-PED-DetectorConcepts@cern.ch
mailto:FCC-PED-DetectorConcepts@cern.ch
mailto:FCC-PED-DetectorConcepts@cern.ch
mailto:FCC-PED-DetectorConcepts@cern.ch
mailto:FCC-PED-DetectorConcepts@cern.ch
https://indico.cern.ch/category/20278/
https://indico.cern.ch/category/20285/
https://indico.cern.ch/category/20285/
https://indico.cern.ch/category/5251/calendar
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-Calorimetry
https://indico.cern.ch/category/20280/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-Luminometry
https://indico.cern.ch/category/20282/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-Magnet
https://indico.cern.ch/category/20283/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-Muon
https://indico.cern.ch/category/20284/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-TDAQ
https://indico.cern.ch/category/20281/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-Tracker
https://indico.cern.ch/category/20279/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-AGORA
https://indico.cern.ch/category/21753/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-ALFA
https://indico.cern.ch/category/21437/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-ALLEGRO
https://indico.cern.ch/category/20289/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-CLD
https://indico.cern.ch/category/20287/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-IDEA
https://indico.cern.ch/category/20286/
https://e-groups.cern.ch/e-groups/EgroupsSubscription.do?egroupName=FCC-PED-DetectorConcepts-ILD
https://indico.cern.ch/category/20288/
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