
FCC@Nikhef - March 11, 2026
• Brief introductions from everyone.


• Identify overlaps between FCC and Nikhef research: what aspects of FCC 
connect to your research interests


• Possible collaborative projects: what kind of project/initiative could you get 
involved in → collaborative projects


• Initial thoughts on strategically positioning ourselves as Nikhef?


• Decide useful formats for future meetings: updates from projects we work on? 
discussing papers? … ?


• If time permits: a short update from the FCC physics workshop in January

(Apologies, borrel at the end of the afternoon was not on my radar.)



Wouter Waalewijn (UvA/Nikhef)

FCC physics  
workshop 2026
a short summary



26 January 2026

Future Circular Collider integrated program – scope

FCC-ee FCC-hh

• stage 1: FCC-ee (Z, W, H, t ҧt) as Higgs factory, electroweak & top factory at highest luminosities
• stage 2: FCC-hh (~100 TeV) as natural continuation at energy frontier, pp & AA collisions; e-h option
• highly synergetic and complementary programme maximising the physics opportunities
• common civil engineering and technical infrastructures, building on and reusing CERN’s existing infrastructure
• FCC integrated project allows the start of a new, major facility at CERN within a few years of the end of HL-LHC

2020 - 2045 2048 - 2062 ~2075 - ~2100 
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Zimmermann



The FCC Feasibility Study 
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● Conclusion of a long path started in 2020! 
  

● Physics Programme articulated physics case of 
the integrated programme 

● Physics Performance activities exploited “Case 
Studies” to extract physics motivated detector 
requirements 
○ developed tools for simulation and 

reconstruction, MC production in 
coordination with the Software group 

○ developed high level tools for physics 
analysis

Azzi
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The new Structure

Physics Groups will continue to 
provide Detector Requirements 
with the more refined tools Azzi
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✓ Phenomenological studies and the definition of benchmark processes.  
selected for their potential to provide meaningful requirements to the 
other Work Packages (or the other physics groups); 

✓ "Case studies" of these benchmark processes, delivering quantitative 
requirements, e.g., on detector, operation and theoretical accuracy; 

✓ Higher-order calculations, event generators, and global fit frameworks, 
with the required precision and technical accuracy

Physics Groups Mandate: a reminder

Internal communication 
(new ECOI group) via new 
web interface and more

Regular meetings, 
workshops, training and 
schools

Azzi



xunwu.zuo@cern.ch

• 20 dedicated analysis

• 50+ people from 21 institutes

• Complete survey of core Higgs properties

FSR achievements

4

FSR volume 1
Zuo



xunwu.zuo@cern.ch

HZZ channels
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ZH(ZZ) Status@240 GeV Status@365 GeV
6 lep done missing, to be studied
4 lep + 2j done missing, to be studied
4 lep + 2v done missing, to be studied
2 lep + 4j done missing, to be studied
2 lep + 2j + 2v done missing, to be studied
2 lep + 4v N/A, H -> inv analysis N/A, H -> inv analysis
2j + 4v N/A, H -> inv analysis N/A, H -> inv analysis

4j + 2v byproduct of hadronic 
analysis, to revisit

byproduct of hadronic 
analysis, to revisit

6j done missing, to be studied
6v no point no point

• VBF HZZ @365 GeV also to be studied

• ATM , need to include  modesℓ = e, μ τ
Zuo



Higgs-EWPO tension

6

<latexit sha1_base64="d7CPbkn+nxnfob9WrbsmOvksIbM="></latexit>

|CHD|
|CH⇤|

=
2↵|T |LEP

|�V |HL-LHC

' 0.2%

2%
' 1

10

<latexit sha1_base64="6xXdpCcvQb4lIFehWon1O7gS4xo=">AAACBnicbZBNS8MwGMdTX+d8q3oUITgET6MdMr0IQy/ztoF7ga2WNEu3sLQpSSqObicvfhUvHhTx6mfw5rcx3XrQzT8Efvk/z0Py/L2IUaks69tYWl5ZXVvPbeQ3t7Z3ds29/abkscCkgTnjou0hSRgNSUNRxUg7EgQFHiMtb3id1lv3REjKw1s1iogToH5IfYqR0pZrHtXdpNq94g8TeAnH1fFdCaa3DF2zYBWtqeAi2BkUQKaaa351exzHAQkVZkjKjm1FykmQUBQzMsl3Y0kihIeoTzoaQxQQ6STTNSbwRDs96HOhT6jg1P09kaBAylHg6c4AqYGcr6Xmf7VOrPwLJ6FhFCsS4tlDfsyg4jDNBPaoIFixkQaEBdV/hXiABMJKJ5fXIdjzKy9Cs1S0y8Vy/axQucniyIFDcAxOgQ3OQQVUQQ00AAaP4Bm8gjfjyXgx3o2PWeuSkc0cgD8yPn8AnkWXVg==</latexit>

QH⇤ = |H|2⇤|H|2
<latexit sha1_base64="ZWcaUB4aRBWFqOFVmDZ5fWVieqk=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAIrspMkepGKHZTwUUFe4FOHc5kMm1o5kKSKZahr+HGV3HjQhGXuvJtTC8Lbf0h8PGfc5Kc3405k8o0v43Myura+kZ2M7e1vbO7l98/aMooEYQ2SMQj0XZBUs5C2lBMcdqOBYXA5bTlDqqTemtIhWRReKdGMe0G0AuZzwgobTl50/YoV4DtAcQxOE18afsCSDq8L41T+0Zf5IFGXHXSmn0VPYydfMEsmlPhZbDmUEBz1Z38p+1FJAloqAgHKTuWGatuCkIxwuk4ZyeSxkAG0KMdjSEEVHbT6WZjfKIdD/uR0CdUeOr+nkghkHIUuLozANWXi7WJ+V+tkyj/opuyME4UDcnsIT/hWEV4EhP2mKBE8ZEGIILpv2LSB52M0mHmdAjW4srL0CwVrXKxfHtWqFzP48iiI3SMTpGFzlEF1VAdNRBBj+gZvaI348l4Md6Nj1lrxpjPHKI/Mr5+ANudoEA=</latexit>

�V =
v2

⇤2
CH⇤

<latexit sha1_base64="T1EpsdEtRUqQytnGU9FUr2ycG7Q=">AAACIHicbZDLSsNAFIYn9VbrrerSzWAR6qYkIq0boWAXcdeCvUDThsl0kg6dScLMRCihj+LGV3HjQhHd6dM4vSxq6w8DP985hzPn92JGpTLNbyOzsbm1vZPdze3tHxwe5Y9PWjJKBCZNHLFIdDwkCaMhaSqqGOnEgiDuMdL2RnfTevuRCEmj8EGNY9LjKAipTzFSGrn5Cmy4qV2bwFtYtPvOAAUBEbDmOjyB9mXfQVIt8/6cQ8fNF8ySORNcN9bCFMBCdTf/5QwinHASKsyQlF3LjFUvRUJRzMgk5ySSxAiPUEC62oaIE9lLZwdO4IUmA+hHQr9QwRldnkgRl3LMPd3JkRrK1doU/lfrJsq/6aU0jBNFQjxf5CcMqghO04IDKghWbKwNwoLqv0I8RAJhpTPN6RCs1ZPXTeuqZJVL5cZ1oXq/iCMLzsA5KAILVEAV2KAOmgCDJ/AC3sC78Wy8Gh/G57w1YyxmTsEfGT+/DcmgfQ==</latexit>

QHD = (H†
DµH)⇤(H†

D
µ
H)

<latexit sha1_base64="mbHIc9teNAHxGhx3liwQUtsoeOU=">AAACFHicbVC7SgNBFJ2Nrxhfq5Y2g0EQxLAbJNoIgVhEsIiQF2RjuDuZTYbMPpiZDYQlH2Hjr9hYKGJrYeffOHkUmnjgwuGce2fuPW7EmVSW9W2kVlbX1jfSm5mt7Z3dPXP/oC7DWBBaIyEPRdMFSTkLaE0xxWkzEhR8l9OGOyhN/MaQCsnCoKpGEW370AuYxwgoLXXMsyq+xueOJ4Akw4f8OMljB3jUB+zc6Ve6oDWMS52kfDPumFkrZ02Bl4k9J1k0R6VjfjndkMQ+DRThIGXLtiLVTkAoRjgdZ5xY0gjIAHq0pWkAPpXtZHrUGJ9opYu9UOgKFJ6qvycS8KUc+a7u9EH15aI3Ef/zWrHyrtoJC6JY0YDMPvJijlWIJwnhLhOUKD7SBIhgeldM+qADUjrHjA7BXjx5mdTzObuQK9xfZIu38zjS6Agdo1Nko0tURGVUQTVE0CN6Rq/ozXgyXox342PWmjLmM4foD4zPH6SMnL4=</latexit>

T = � v2

2↵⇤2
CHD

Constraints on Wilson coefficients from LEP EWPOs are roughly an order of 
magnitude stronger than those expected from HL-LHC Higgs measurements

Haisch



Higgs-EWPO tension
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Tera-Z stage of FCC-ee is expected to enhance accuracy of EWPO measure-
ments tenfold, in turn increasing Higgs-EWPO tension by same factor
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CQ model: δκ3 vs. δκV
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Figure 3. Parameter space of the custodial quadruplet model. Top left: Single-Higgs

coupling and self-coupling deviations. In the grey region, vacuum stability requires sizeable

contributions from potential terms not included in our analysis. They would a↵ect both

�h3 and �V V coupling modifications by order-one factors, although their ratio may be

relatively stable. Top right: Regions probed, at the two-sigma level, by di↵erent types of

future measurements at the LHC and FCC. Some prospects are only qualitatively estimated

rather than robustly established. Bottom left: Same, but assuming a 3TeV lepton collider

as future project. Bottom right: Same, but assuming a 10TeV muon collider as future

project.

would remain true until the end of the HL-LHC programme. ATLAS obtains similar

constraints in the fully leptonic WZ channel by training an artificial neural network

on eight variables including mjj,��jj, ⌘V , HT , E
miss

T
to define signal and background

regions before performing a likelihood fit on mWZ [70, 71]. A simple estimate for

the sensitivity at FCC-hh can be obtained by using, as background, the SM vector-

boson-fusion production ofWZ pairs formWZ above the probed charged scalar mass,

assuming an overall e�ciency factor of 1% (including leptonic branching ratios) for

both signal and background. Such a procedure reproduces the actual LHC sensitivity

and, for the FCC-hh, indicates that the reach of single production is similar to that

of pair production, in the region not already probed by Higgs coupling measurements

at FCC-ee.

– 15 –

Ratio of modifications in Higgs trilinear & Higgs-vector boson couplings can 
reach a factor of 100 or more with effects up to 400% in h3 coupling

[Durieux, McCullough & Salvioni, 2209.00666] Haisch



Where do we want to contribute?
• Theory: precision QCD, parton showers.


• Phenomenological studies: Higgs / EFT interpretations / heavy flavor.


• Detector-level physics studies.


• …



Paolo	Giacomelli	 3

FCC PED highlights from Italy

• IDEA baseline with DR crystal ecal

• Engineered mechanical model of the Machine-Detector-Interface

• Engineered IDEA Vertex detector with improved material budget

• Test beam of first full-hadronic containment DR prototype in October 2025

• Design, operation, test and results from several 2D µRWELL prototypes 

• Test beam of different crystals and filters for the crystal calo

• Test beam results on cluster counting for the Drift chamber

• We typically run 6-7 test beams every year

• Studies of HTS solenoid for IDEA reaching 3T

• All sub detectors of IDEA are now in full simulation

• Global reconstruction is being worked on. Will be ready later in 2026

Italy



FCC International Forum of National Contacts, 27/01/26- UK Update

Activities in 2025

● UK had contributions to PED activities in Higgs, BSM and as 
part of the FCC-hh study effort, many of which involved 
masters student projects.

● Strong theory community in the UK- would like to increase 
collaboration/cross-talk.

● Feasibility study contributions highlighted in the annual 
FCC-UK meeting hosted at the IPPP, Durham (thanks to our 
FCC colleagues who came and spoke :) ) 

UK


