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FHC.1.1 Exploration of EW Symmetry Breaking (EWSB)

FHC.1.1.1 High-mass WW scattering, high mass HH production

FHC.1.1.2 Rare Higgs production/decays and precision studies of Higgs properties

FHC.1.1.3 Additional BSM Higgs bosons: discovery reach and precision physics programme

FHC.1.1.4 New handles on the study of non-SM EWSB dynamics (e.g. dynamical EWSB and 

composite H, etc)

FHC.1.2 Exploration of BSM phenomena
FHC.1.2.1 discovery reach for various scenarios (SUSY, new gauge interactions, new quark and 
leptons, compositeness, etc.)
FHC.1.2.2 Theoretical implications of discovery/non-discovery of various BSM scenarios, 
e.g. address questions such as:
• FHC.1.2.2.1 what remains of Supersymmetry if nothing is seen at the scales accessible at 

100 TeV? 
• FHC.1.2.2.2 which new opportunities open up at 100 TeV for the detection and study of dark 

matter?
• FHC.1.2.2.3 which new BSM frameworks, possibly totally outside of the HL-LHC reach, 

become accessible/worth-discussing at 100 TeV ? 

MLM, FHC2

Gray FHC5, Curtin, BSM@100

Craig, BSM@100

Rattazzi, BSM@100

Doglioni (q*, Mjj) FHC4, Hooberman (EWinos)/Clement (DY)/Mermod 
(monopoles) Fuks (polarization) FHC5, Battaglia BSM@100 

Cote FHC1/3, Wang, Schwaller,  BSM@100

Cohen,  Khoze, Ringwald, ..., BSM@100
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mHH

EWSB probes: high mass WW/HH in VBF

Tasks: 
o study the mass reach for SM production
o test impact of BSM effects
o compare to reach of precise BR(H), VBF, λHHH measurements (TLEP, CLIC) 
o compare to reach for direct manifestation of BSM particles
o .....

dσ/dM(HH) (pb/bin)dσ/dM(WW) (pb/bin)

(pTfwd jet > 50 GeV) (pTfwd jet > 50 GeV)

MLM, FHC 2

σ[M(WW) > 2 TeV] = O(pb) σ[M(HH) > 2 TeV] = O(fb)
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Multi-gauge boson production (no BR included)

WW                      σ=770 pb

WWW                  σ=2 pb

WWZ                    σ=1.6 pb

WWWW              σ=15 fb

WWWZ                σ=20 fb

....

Tasks: 
o determine experimental accept/eff’s: how high can we go in multiplicity?
o what can we learn on EW interactions at high energy from these studies?
o which variables/correlations to consider?
o can we use dijet decays at high pt(W) ?

M.Pierini, FHC 5
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FHC.1.3 Continued exploration of SM particles
FHC.1.3.1 Physics of the top quark (rare decays, FCNC, anomalous couplings, ...)
FHC.1.3.2 Physics of the bottom quark (rare decays, CPV, ...)
FHC.1.3.2 Physics of the tau lepton (e.g. tau -> 3 mu, tau -> mu gamma and other LFV 
decays)
FHC.1.3.2 W/Z physics 
FHC.1.3.3 QCD dynamics

FHC.1.4 Opportunities other than pp physics:
FHC.1.4.1 Heavy Ion Collisions 
FHC.1.4.2 Fixed target experiments:
FHC.1.4.2.1 "Intensity frontier": kaon physics, mu2e conversions, beam dump experiments 
and searches for heavy photons, heavy neutrals, and other exotica...
FHC.1.4.2.2 Heavy Ion beams for fixed-target experiments

FHC.1.5 Theoretical tools for the study of 100 TeV collisions
FHC.1.5.1 PDFs
FHC.1.5.2 MC generators
FHC.1.5.3 N^nLO calculations
FHC.1.5.4 EW corrections

Kamenik, Zupan, BSM@100

HI WG

Jacobsson, FHC5

Ruderman, BSM@100

Rojo, FHC4
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10 ab–1 at 100 TeV imply:

=>1012 W bosons from top decays

1010 Higgs bosons => 104 x today

1012 top quarks => 5 104 x today

Curtin (exotic H decays) BSM@100

Tasks: 

o countless list !   .... plus

o examine the possibility of detectors dedicated to final states in the 0.1 

- 1 TeV region, with focus on Higgs, DM and weakly interacting new 

particles, top, W

=>1011 t → W → τ     ⇒ τ→3μ, τ→μγ, CPV, ... 

=> few x1011 t → W → charm hadrons ⇒ D mixing, CPV, D→μ+μ–, ...

=>1012 b hadrons from top decays (particle/antiparticle tagged)
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W decays

W±→π± γ BRSM ~ 10–9, CDF≤ 6.4 x 10–5

W±→Ds± γ BRSM ~ 10–9, CDF≤ 1.2 x 10–2

What is the theoretical interest in measuring these rates? What else ?

o SM rare decays -- Examples:

o SM inclusive decays -- Examples:
R = BRhad / BRlept : what do we learn ? Achievable precision 
for CKM, αS , ... ?

o BSM decays -- Are there interesting channels to consider? 
-- Example

o W mass ??
MLM @ ∥
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T ~ GeV ⇒
o ~thermal charm production
o change in QGP eqn of state



Dainese @ ∥



FHC: physics topics list

FHC.1.3 Continued exploration of SM particles
FHC.1.3.1 Physics of the top quark (rare decays, FCNC, anomalous couplings, ...)
FHC.1.3.2 Physics of the bottom quark (rare decays, CPV, ...)
FHC.1.3.2 Physics of the tau lepton (e.g. tau -> 3 mu, tau -> mu gamma and other LFV 
decays)
FHC.1.3.2 W/Z physics 
FHC.1.3.3 QCD dynamics

FHC.1.4 Opportunities other than pp physics:
FHC.1.4.1 Heavy Ion Collisions 
FHC.1.4.2 Fixed target experiments:
FHC.1.4.2.1 "Intensity frontier": kaon physics, mu2e conversions, beam dump experiments 
and searches for heavy photons, heavy neutrals, and other exotica...
FHC.1.4.2.2 Heavy Ion beams for fixed-target experiments

FHC.1.5 Theoretical tools for the study of 100 TeV collisions
FHC.1.5.1 PDFs
FHC.1.5.2 MC generators
FHC.1.5.3 N^nLO calculations
FHC.1.5.4 EW corrections

Kamenik, Zupan, BSM@100

HI WG

Jacobsson, FHC5

Ruderman, BSM@100

Rojo, FHC4



Spira @ ∥



Plans for pheno@FCC-hh

• Continue informal mtgs, with a 1/few-weeks schedule

• Looking for WG conveners (TH+exp)

• Form WG’s on topics indicated in previous slide. Engage/collect 
material from whoever is working on 100 TeV topics

• Organize 2/3-day workshops, with a ~6-month frequence, to bring 
all WGs together

• Prepare a report documenting the physics opportunities at 100 TeV, 
on the time scale of end-2015, ideally in cooperation with efforts in 
other regions


