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Time to start thinking 
about it seriously is 
now.

Opportunities of 
building radically new 
detectors, doing 
completely different 
analysis. 
cf. LHC vs SppS…



- Primary goal: testing physics responsible for the 
weak scale. 


New physics couples strongly to W/Z/h/t. 


Probing NP into 10s TeV, highly boosted… 


- All weak scale particles become light.


- Top quark becomes light too. 

Top at 100 TeV ≈ bottom at Tevatron. 
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W, Z

q, ℓ, ν

Offers important handles to NP.
EW symmetry “restoration”, id. quark, neutrino… 



Environment at 100 TeV

- Pileup perhaps similar to (or too much above) 
that the HL-LHC.
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3 ab�1 at 14 TeV. The left (right) plot shows results for a resonance whose
couplings allow discovery at HL-LHC up to 6 TeV (1 TeV). Once again, we
notice that the benefit of luminosity is more prominent at low mass than
at high mass. We also notice that, considering the multi-year span of the
programme, and assuming a progressive increase of the luminosity integrated
in a year, an early start at low luminosity does not impact significantly the
ultimate reach after a fixed number of years.
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Figure 7: Evolution with time of the mass reach at
p

s = 100 TeV, relative to HL-LHC,
under di↵erent luminosity scenarios (1 year = 6⇥ 106 sec). The left (right) plot shows the
mass increase for a (qq̄) resonance with couplings enabling HL-LHC discovery at 6 TeV
(1 TeV).

The goal of an integrated luminosity in the range of 10-20 ab�1 per exper-
iment, corresponding to an ultimate instantaneous luminosity approaching
2⇥ 1035 cm�2s�1 [13], seems therefore well-matched to our current perspec-
tive on extending the discovery reach for new phenomena at high mass scales,
high-statistics studies of possible new physics to be discovered at (HL)-LHC,
and incisive studies of the Higgs boson’s properties. Specific measurements
may set more aggressive luminosity goals, but we have not found generic
arguments to justify them. The needs of precision physics arising from new
physics scenarios to be discovered at the HL-LHC, to be suggested by anoma-
lies observed in e+e� collisions at a future linear or circular collider, or to
be discovered at 100 TeV, may well drive the need for even higher statistics.
Such requirements will need to be established on a case-by-case basis, and
no general scaling law gives a robust extrapolation from 14 TeV. Further
work on ad hoc scenarios, particularly for low-mass phenomena and elusive

14

reach of qqbar resonance for
different luminosity scenarios


