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Run 2 great and over...

LHC Run 2
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...SUSY alive and kickin’...

CMS/| | UCLouvain
SUSY s-leptons (and ewkinos and s-quarks) é | meiderecnerne e
CMS-PAS-SUS-20-001
@ Probe both electroweak and strong production with dilepton final states
o Moderate ET"*° requirements to target invisible particles
© Per-model signal regions
@ Backgrounds estimates:
o Flavour-symmetric (tt, WW, also with taus): estimate in opposite-flavour sideband, apply in
same-flavour .
o Drell-Yan: model ET**® from ~y+jets events (for s-leptons, extrapolate from Z peak)
@ Neutralino (chargino) masses excluded up to 750 (800) GeV (+100 GeV w.r.t. previous
searches)
@ Light-flavour (bottom) s-quark masses excluded up to 1800 (1600) TeV (+300 GeV in bottom)
@ Direct s-lepton production excluded up to 650 GeV (+200 GeV)
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...precision delivered...

» HL-LHC projections ~20 years from now!
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» Theoretical uncertainties on SM predictions generally largest component
» Precision becomes critical

» TH: can we improve calculations? Where? How?




...S0 give us next collider!

need studles for ILC
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BSM motivation puzzling

Conclusions




What does SM mean, anyway?

Laws and Constitutions: What is the SM?

'

SM is consistent (i.e. closed under radiative corrections and no pathology, except maybe hypercharge Landau pole).

We certainly know that the SM is not *complete* and it should be considered as low energy EFT,
therefore there is no reason to stop at dim-4 operators. A better definition is then

—SM = SMEFT

(i.e. particle content and gauge symmetries define SM)

— But this new view on the SM brings in new challenges/poses new questions —
Oall SM4 couplings known, infinite interactions of the SM totally unknown.Which organising principles?
ewhich symmetry? If A is not >10'6GeV, B and L cannot be accidental symmetries anymore, but they
cannot exact symmetries of Nature either (quantum gravity forbids exact continuous global symmetry).
Similarly, other structures of SM4 now calls for further explanations (custodial protection/GIM-FCNC...)
and don't let neutrino physicists tell you that neutrino masses are BSM!

Christaphe Grojean m 3 ¥iqgs 2020, Oct. 30, 2020




EFT ideas already established

PARTIAL RESULTS FROM RUN 2

Bosonic and Yukawa operators

Run 1+2 GLOBAL (20 OP, orXiv: 1812.01009) 8 0P)
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Good agreement with the SM and some degeneracies remain

..but boring as hell...



All old guys, but 59 inspiring parallel talks

Sources of CP violation

© QCD is CP invariant.
o .apart from possble 0 tem o 0GP G2
et from e s Differential cross section v

© el for the e o itk SM + VLQ Doublet Mixing with (t,b)

Generates Cyur, Ct, Cins Cins Conu, Cic at the matching scale.

© Microscopic origin of CP violation:

 Weak interactions

EWPO Constrains: LG Consirans:
o New Physics
tron EDM: SM contribution is tiny, dS™ ~ 10~ ecm -
sl PLB 109 (1962 90) - e
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LEP sensiity viaZ o bb — fat

Yukawa modifications in flavor models —— — s

HIGGS + LONG-LIVED

Results

+ Higgs also presents rigger opportunities!

« Higgs produced in assaciation
with VBF jets or WIZ: can be
used to trigger on othervise.
diffcult signals!

+ Sofar, this approach only seems to have been used in one.

published analysis looking for h - ZA'

+ Can low-mass tau triggers o Higgs studies be useful for low-
mass, narrow displaced hadronically decaying LLPs?

ecrounsz

© dspiacea venen

etc ... but way too much self-coupling!




Questions a la Tilman

How do we maintain that particle physics goes to Planck scale?

Classic pheno close to analyses is over, why?

LHC era means data-driven, do we use it best?

What kind of LHC-Higgs physics is fun?

It there an ex-th interface beyond precision-MC?

What are the great and cool ideas?

What can we learn from big data?

Alternative approaches to testing precision predictions? fike kyle, Felix, StefanH]
Future collider politics good for young people?
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Thank you to the vLOC!




More thanks and facts

zoom a success, even though hybrid would be nicer
record: 350 people for first plenary

parallels: 70-150 people each

only one slight glitch...

feedback welcome, personally, it’s nicer with cameras on?

Paolo Meridiani (PC, go-to guy)
Sally Dawson (PC)

Maria Cepeda Hermida (PC)
Giacinto Pacquadio (PC)
James Wells (PC)

All chairs, especially extra-busy Karl Jakobs and Luca Malgeri




See you at Higgs 2021

STONY BROOK UNIVERSITY, SIMONS CENTER FOR GEOMETRY AND PHYSICS,
AND BROOKHAVEN NATIONAL LABORATORY PRESENT
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