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0) Introduction (5'): Filip/Heather
1) Dark Matter searches (overview + recent progress): Phil Harris (20')
2) Di-Higgs studies (bbgg + bbWW): Biagio Di Micco (tbc) (15')
3) Higgs properties : Michele Selvaggi (20')
4) Stop Searches: speaker from Incandela group (10')
5) Top FCNC: (tbc) (10')
6) Disappearing Track: Ryu Sawada (10')

Filip Moortgat
Heather Gray
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"pp_v0123j_5f":[["vector boson + 0/1/2/3 jets", "inclusive", "xqcut = 30, qCut = 45"],0,1500,2900,5100,8500,100000], 
"pp_vvv01j_5f":[["tri-vector boson + 0/1 jets", "inclusive", "xqcut = 60, qCut = 90"],0,1200,3000,6000,100000], 
"pp_vv012j_5f":[["di-vector boson + 0/1/2 jets", "inclusive", "xqcut = 40, qCut = 60"],0,300,1400,2900,5300,8800,100000], 
"pp_vbf_v01j_5f":[["vbf vector boson + 0/1 jets", "inclusive", "xqcut = 40, qCut = 60"],0,2000,4000,7200,100000], 
"pp_llv01j_5f":[[" di-vector with V -> ll (l=e,mu,ve,vm,vt) + 0/1 jets", "", "xqcut = 40, qCut = 60"],0,800,2000,4000,100000], 
"pp_ll012j_5f":[["V -> ll (l=e,mu,ve,vm,vt) + ", "", "xqcut = 30, qCut = 45"],0,200,700,1500,2700,4200,100000], 
"pp_tv012j_5f":[["top pair off-shell t* -> Wj + 0/1/2 jets", "", "xqcut = 60, qCut = 90"],0,500,1500,2800,4700,7400,100000], 
"pp_t123j_5f":[["single top (s,t channels)+ 1/2/3 jets", "", "xqcut = 40, qCut = 60"],0,1900,3500,5900,100000], 
"pp_ttv01j_5f":[["top pair + boson + 0/1 jets", "inclusive", "xqcut = 80, qCut = 120"],0,1100,2700,4900,8100,100000], 
"pp_tt012j_5f":[["top pair + 0/1/2 jets", "inclusive", "xqcut = 60, qCut = 90"],0,600,1200,2100,3400,5300,8100,100000], 
"pp_h012j_5f":[["gluon fusion higgs (finite mt) + 0/1/2 jets", "inclusive", "xqcut = 30, qCut = 45"],0,100,400,1000,1900,4400,8500,100000], 
"pp_vh012j_5f":[["higgsstrahlung + 0/1/2 jets", "inclusive", "xqcut = 40, qCut = 60"],0,300,1400,2900,5300,8800,100000], 
"pp_hh01j_5f":[["gluon fusion di-higgs + 0/1 jets", "inclusive", "xqcut = 60, qCut = 90"],0,300,1400,2900,5300,8800,100000], 
"pp_tth01j_5f":[["higgs associated with top pair + 0/1 jets", "inclusive", "xqcut = 80, qCut = 120"],0,1100,2700,4900,8100,100000], 
"pp_vbf_h01j_5f":[["vbf higgs + 0/1 jets", "inclusive", "xqcut = 40, qCut = 60"],0,2000,4000,7200,100000], 
"pp_vbf_hh01j_5f":[["vbf di-higgs + 0/1 jets", "inclusive", "xqcut = 60, qCut = 90"],0,2000,4000,7200,100000], 
"gg_aa01j_5f":[["gluon fusion di-photon + 0/1 jets", "inclusive", "xqcut = 20, qCut = 30"],0,500,1000,2000,4000,7200,100000], 
"pp_aa012j_5f":[["di-photon + 0/1/2 jets", "inclusive", "xqcut = 20, qCut = 30"],0,500,1000,2000,4000,7200,100000], 
"pp_aj012j_5f":[["photon + jet + 0/1/2 jets", "inclusive", "xqcut = 20, qCut = 30"],0,500,1000,2000,4000,7200,100000], 
"pp_jj012j_5f":[["di-jet + 0/1/2 jets", "inclusive", "xqcut = 20, qCut = 30"],0,500,1000,2000,4000,7200,100000] 

Samples HT bins

All “HT-binned” and “inclusive” gridpacks have been produced !
 /eos/fcc/hh/generation/mg5_amcatnlo/gridpacks/

123 gridpacks in total
87 binned in HT -> 36 different processes

GridPacks Clement Helsens
Michele Selvaggi
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Les Houches Events
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• LHE Producer(1)

• Produces Les Houches Event (LHE) files using GridPacks using lxbatch 
queues (working on extending to HTCondor)

• Procedure has been made more robust to allow multiple users
• Comprehensive list of generated events can be found here: 

• With the intent of covering a large spectrum of processes, mostly 
inclusive samples have been generated but HT binned on the way

• More than 440M events generated so far!

1 https://github.com/clementhelsens/EventProducer  

http://fcc-physics-events.web.cern.ch/fcc-physics-events/LHEevents.php

/eos/fcc/hh/generation/mg5_amcatnlo/lhe

Clement Helsens
Michele Selvaggi

http://fcc-physics-events.web.cern.ch/fcc-physics-events/LHEevents.php
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Pythia/Delphes events
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• FCCSW Producer(1) (NEW!)
• Runs FCCSW (Pythia8+Delphes) on LHE files using lxbatch 

queues 
• produces FCCSW n-tuples that can be analysed with Heppy

• With the intent of covering a large spectrum of processes, mostly 
inclusive samples have been generated so far

• More than 100M events generated!
1 https://github.com/clementhelsens/EventProducer 

 

/eos/fcc/hh/generation/DelphesEvent/v0_0/

Clement Helsens
Michele Selvaggi

http://fcc-physics-events.web.cern.ch/fcc-physics-events/LHEevents.php
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Higgs N(pT > pT, min) (I) 
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MLMMS

• ggH comparable
• ttH becomes dominant at pT > 800-900 GeV, has slightly harder spectrum (matching?)
• similar spectra for VH (note VH vs WH)
• VBF seems off (wrong matching ?)

Michele Selvaggi
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H → μμ - Plots

• previous selection applied 
except window cut around 
Higgs mass

• can gain in background 
rejection at high pT(H)

no pTH cut 

pTH > 200 GeV 

Michele Selvaggi



Selvaggi - Higgs @FCC-hh 9

H → μμ - Expected sensitivity

• O(1) % precision on signal strength can 
be achieved

• more background MC stats needed to 
conclude at high pT 

• this study far from being optimised: 
          - fit on m(μμ)
          - including photon FSR to improve mass reso. 
          - apply b-jet veto (tricky, suppresses ttH)?
          - …

Michele Selvaggi
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H → ɣɣ - Plots Michele Selvaggi
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H → ɣɣ - Expected sensitivity

• O(1) % precision on signal strength can 
be achieved

• increase in sensitivity seems to reach 
plateau at pT,H ~ 300 GeV

• Possible improvements:
          - background K-factors
          - include photon fake rate
          - …

Michele Selvaggi
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H → ZZ* → 4l  - Plots

no pTH cut 

no pTH cut 

•   Z/ɣ* peak highly suppressed
→ due to cuts? 
→ or simply normalization 
bug 

Michele Selvaggi
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H → ZZ* → 4l   - Expected sensitivity

• O(1) % precision on signal strength can 
be achieved

• increase in sensitivity seems to reach 
plateau at pT,H ~ 100 GeV

• only limited by uncertainty on signal
• this study far from being optimised: 
          - fit on m(4l)
          - including photon FSR to improve mass reso. 
          - apply b-jet veto (tricky, suppresses ttH)?
          - …

Michele Selvaggi
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H → WW* → 2l2v  - Selection

• BR(H → WW* → 2l2v ) ~ 8.52e-3,  
• irreducible: WW* (only qq WW here)
• reducible. :  ttbar, tW, VVV, DY, W+jets (fakes, not included here)

Simple cut and count strategy:

• only consider opposite flavor eμ final state (no DY)
• crucial part of this analysis is jet veto against ttbar: 

        -  relax jet veto and take advantage of H high pT spectrum? 
        -  or apply jet veto and study H at threshold?

• pT(l1) > 25 GeV,   pT(l2) > 15 GeV,    |η(li)| < 4.0 
• Nbjets = 0
• pTll > 45.
• Δϕll < 90 deg.
• 50 < mR < 200 

Michele Selvaggi
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• O(1) % precision on signal strength can be 
achieved

• Suprisingly (without uncertainties), jet veto does 
not help much  

         - because b-jet veto already applied
         - signal is very jetty

• high pT moderately helps

15

H → WW* → 2l2v   - Expected sensitivity

jet veto

jet veto

Michele Selvaggi
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Biagio di Micco
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Biagio di Micco
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Biagio di Micco
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Biagio di Micco
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Biagio di Micco
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Masahiko SaitoDisappearing tracks
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Masahiko SaitoDisappearing tracks
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Masahiko SaitoDisappearing tracks
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Masahiko SaitoDisappearing tracks
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Masahiko Saito

σ(pT)/pT = 10 * pT (TeV)

Disappearing tracks
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Masahiko SaitoDisappearing tracks


