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LPNHE-ATLAS physics interests
The present and its timescale

γγ bb

● Discovery
● Mass
● Cross-section

● First observation
● Cross-section

Resonances: γγ, dijets, VV 
Focus in high massesTop

● Mass
● J/ψ

QCD
Jets physics

● Cross-section Dark matter 
(h(γγ/bb)+MET)

SUSY 
(h(γγ/bb)W+MET)

Summer 
19

End
2020

Summer
2020

Summer
2019

Summer
2020

Summer 
2020

Summer 
2019

Diboson
Z(bb)γ

SM Higgs and 
study of its properties

Other SM precision New physics or BSM

* Diffuse line between SM measurements and BSM searches: a deviation in data from SM prediction could be a hint of BSM!

See Bertrand L.'s talk for more info









mailto:Hbb+ttH@LHC
https://arxiv.org/abs/1903.04618


















https://arxiv.org/abs/1901.02186


  

19

Question ILC CLIC HE-LHC LHeC FCCee/CEPC FCChh/
SppC

Higgs physics Precision but
need 500 GeV
for Higgs SC
(27% unc.
2060)

Less precise
Higgs SC than
ILC

Higgs SC 20%
unc. 2050

Empowers HL-
LHC results

Precision,
Higgs SC 40%
unc. 2053 (less
for CEPC).
CEPC tighter
schedule

Higgs SC to
5%

Other SM Main reason:
top and EWK
physics

~Same Limited by 
systematics

PDF, ideal to
study EWK
interactions of
quark top

Precise EWK
meas., huge Z
and WW
sample

Good stats but
more difficult
environment 

New particles Need 500 GeV
for BSM
studies

Limitations
stat+syst 
for many 
scenarios

Main reason:
+energy →  +
searches

PDF, less
backgrounds..
BSM: eeqq
contact
interactions,
electron-quark
resonances

Similar to ILC Huge potential,
new
resonances
~10 TeV range

● An electron-positron collider is imperative to perform precision (sub-percent level) Higgs coupling
measurements 

● Lepton machines are associated with precision measurements while hadron machines are associated with
discoveries, high energy scale → new search phase space

● Going beyond 14 TeV in proton-proton collision is mandatory to extend BSM
reach, to elucidate the EWSB sector and for Higgs self- and the top Yukawa coupling precision 

Longer-term possibilities:
What can we do? What is the MIF potential?
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We are already on the HL-LHC bus with two upgrade projects: HGTD and ITk

But what after that?

ILC (250/500 GeV) 
approved?

No Yes

We will probably want to get involved!
But what about synergies?*
HL-LHC + ILC + HE-LHC

HL-LHC + ILC + HE-LHC+CEPC/SppC

Plenty of possibilities

Large collaborations
Smaller collaborations:
Muon collider, tauFV, 

dedicated LLP experiments

Detector type? Experience with tracking and calorimetry. 
Easier to built on top of that, but is that interesting for technical team?
Can we share expertise with other teams in the lab? LHCb, DAMIC?

Longer-term possibilities:
What can we do? What is the MIF potential?

Many possibilities*
HL-LHC + FCCee/hh

HL-LHC+HE-LHC+CEPC
HL-LHC+CLIC+CEPC+SppC 

...

Interest in getting involved in FCC(ee) studies: GB, AB

 *Interested? Check Gautier's talk at SFP in Nov. 2018
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Conclusion and summary

● A dynamic physics strategy in preparation
● Covering three main ingredients for a strong physics program: analysis, performance and detector
● Good visibility in the international collaboration

● We will do all our best to exploit the potential of the LHC current and future
datasets

● To improve our understanding of the SM and search directly for new physics

● ...while also contributing to the future collider projects

● Trying our best to keep up-to-date in the new analysis developments and to
provide a scientifically exciting environment for the new generation of
scientists and ITA working in the group  
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BACKUP
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