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BSM @ FCC
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BSM: Behind vs Beyond the SM

New physics needed by the SM to

explain its puzzles

ÅHierarchy problem

ÅOrigin of flavor

ÅStrong CP

Behind the SM Beyond the SM

New phenomena not explained by the
SM that need physics beyond it

ÅFlavoranomalies

ÅNeutrino masses

ÅDark Matter

ÅAxions

ÅEWphase transition/Baryogenesys

üGiven the current absence of hints of new physics in neither of the BSM

directions, future colliders are a crucial step to look for any possible answer to all

the open questions

üNo discovery/no answer is guaranteed, but continuing exploration is absolutely

mandatory
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Flavor anomalies

See talk by Greljo@  2ndFCC Physics Workshop

MNP < 9TeV [pert.unitarity]

Candidates:

üW®, Z®

üEW scalars

üLeptoquarks

Combined explanation by 

¯Natural° Ƴ suppression

https://indico.cern.ch/event/618254/contributions/2833281/attachments/1585137/2506045/greljo-2018-CERN-2ndFCC.pdf
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Flavor anomalies

Allanach, Gripaios, You, 1710.06363 [hep-ph]

üSeveral ongoing studies: [Di Luzio, Fuentes-Martin, Greljo, Nardecchia, Renner; 

Allanach, Gripaios, You; Robinson, Shakya, Zupan; Camalich; etc.]

üFinal states with ƻ, and b pose challenges

üIndirect FCC-ee potential also under investigation

üSome prospects for high-pt searches already available
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Sterile neutrinos @ FCC

üA simple way to generate neutrino masses is the seesaw mechanism

üNew heavy ¯sterile° neutrinos mix with the active neutrinos

Antusch, Cazzato, Fischer, 1612.02728 [hep-ph] See talk by Fischer @  2ndFCC Physics Workshop

https://indico.cern.ch/event/618254/contributions/2833266/attachments/1584394/2516016/FCCworkshop18_Fischer.pdf
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Sterile neutrinos @ FCC

üA simple way to generate neutrino masses is the seesaw mechanism

üNew heavy ¯sterile° neutrinos mix with the active neutrinos

üFor masses much above TeVbest 

sensitivity from EWPT @ FCC-ee

üFor intermediate masses good 

sensitivity from LFV (LNC) channels 

@ FCC-hh/eh

üFor light masses best sensitivity 

from displaced vertices @ FCC-ee

Antusch, Cazzato, Fischer, 1612.02728 [hep-ph] See talk by Fischer @  2ndFCC Physics Workshop

https://indico.cern.ch/event/618254/contributions/2833266/attachments/1584394/2516016/FCCworkshop18_Fischer.pdf
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üFCC-hh allows to probe heavy WIMPs out of the reach of present and future Direct 

Detection experiments
Berlin, Lin, Low, Wang, 1502.05044 [hep-ph]

Cirelli, Sala, Taoso, 1407.7058 [hep-ph]
Monojet, Wino

VBF, Wino VBF, Higgsino

Disappearing Tracks, Wino

See talk by Bramante @  2ndFCC Physics Workshop

https://indico.cern.ch/event/618254/contributions/2833292/attachments/1585653/2508332/Dark_Matter_at_FCC.pdf
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üFCC-hh allows to probe heavy WIMP out of the reach of present and future Direct 

Detection experiments

üReach improves by a factor 5/6 on most scenarios
FCC Yellow Report, CERN-2017-003-M

See talk by Bramante @  2ndFCC Physics Workshop

https://indico.cern.ch/event/618254/contributions/2833292/attachments/1585653/2508332/Dark_Matter_at_FCC.pdf
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du Pree, Hahn, Harris, Roskas, 1603.08525 [hep-ph]

üDirect detection insensitive below the neutrino floor

üFCC-hh can access a large part of that parameter space of simplified models

See talk by Bramante @  2ndFCC Physics Workshop

https://indico.cern.ch/event/618254/contributions/2833292/attachments/1585653/2508332/Dark_Matter_at_FCC.pdf
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üIn some concrete models, e.g. Z® mediators, FCC-hh can cover a large fraction of the 

full parameter space

üFor reasonable couplings FCC-hh reach extends to more than 10 TeV(DM and 

mediator mass)

monojet

dijet

monojet

dijet

See talk by Bramante @  2ndFCC Physics Workshop

FCC Yellow Report, CERN-2017-003-M


