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LHCb Integrated Recorded Luminosity in pp, 2010-2018
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Simultaneous number of interactions
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Observation of ttH production s —

— measurement of top-Higgs coupling

- ATLAS: 1= 1.32+028

6.30 (obs) with 7, 8, 13 TeV data g QL Q)
- CMS: p = 1.26*031

5.20 (obs) with 7, 8, 13 TeV data
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Selected Higgs summary plots

ATLAS-CONF-2018-031
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Invisible Higgs decays
CMS 36 fb-!, 13 TeV data
BF(H—invis.) < 0.26 (observed) @ 95%C.L.
shape-fit analysis in mijj

combination of several channels
interpretation in Higgs-portal models of DM
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Higgs in association with dark matter

- ATLAS 80 fb'! 13 TeV data
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Strong production of gluinos and 3™ generation squarks

79.9 fb! of 13 TeV data: m(g) < 2.2 TeV excl.
large p;™'ss, >3 b-tagged jets
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Events

Data / SM
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80.5 fb-! of 13 TeV data: m(y*) < 410 GeV
Two leptons, 0 or 1 light jet

Irreducible SM WW background: MC
normalized to data

my, variable: mr2(Pr,1,Pr2.qr) = min_ {max[ mr(pr,1, qr,1) mr(pr.qr2) 1} ¢

qr,1+tqT1,2=qT

ATLAS-CONF-2018-042

my, [GeV] m(y;) [GeV]
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CMS (preliminary)

July 2018

Overview of SUSY results: GMSB / GGM
36 b (13 TeV)
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Gauge mediation

» Competitive sensitivity
compared to
gravity-mediation

« CMS Combination paper
in preparation

« GGM scans in
cooperation with theory
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Evidence for B.— K0u* 1

- extremely rare SM FCNC via loop diagram involving off-diagonal V4

- Global analysis of B®— K0,*1,- measurements by BaBar, Belle, CDF, LHC
suggest 4-50 deviation from the SM

- 1fb-1 of 7 TeV, 2fb-! of 8 TeV, 1.6fb-1 of 13 TeV data

- Signal yield of 38+12 events observed at 3.4

- BF = 2.941.0(stat)40.2(sys)+0.3(norm)x 10-8 in agreement with SM

- Detailed analysis of the g2 spectrum similar to B%— K9u*y with more data

S0 T T T T T o 30 S 1 A B B L R
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Resonance searches: low mass L H

- Light Z" associated with L -L,_U(1) gauge symmetry

[\)
o
o
e}

. ; > z/ pr
could explain B?— K0,*u-and g-2 deviations
- LHCb 1 fb-'at 7 TeV and 2 fb-' at 8 TeV Z =
- CMS 77.3 fb'' at 13 TeV
Z—4p analysis with first limits on L -L_models . ,
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2 r 9.71 GeV ] 1 0_2 -------- CMS: Z—Z'uu—4u (exp.)

- f—9.89 GeV h Constraints from Altmannshofer,
10.16 GeV - et. al. JHEP12(2016) 106;
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1. CMS_PAS_EXO-18-006
2. arXiv:1803.06292, accept. JHEP

Resonance searches: high mass

- dielectron and dimuon final states
- 36.3-77.3fb!' of 13 TeV data

41.4 0™ (13 TeV)

~—"

77.3 b7 (13 TeV, ee) + 36.3 b (13 TeV, u'w
AL L L
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Combined mass lower limits
« Z'gqy (sequential SM) : 4.7 TeV

« Z, (GUT based theories) : 4.1 TeV
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Dark matter search: DM+Z—l|

35.9 fb! of 13 TeV data

Simplified models for DM production via spin-0 or
spin-1 mediators M
- Two analysis strategies:

- Fit of py™ss spectrum
- Boosted decision tree classification targeting Hgy,—~DM DM
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1. EXOT-2016-23 arXiv:1807.11471,
2. PLB 776 (2017), 318

Dark matter searches

- Very similar DM+Z—ll from Atlas 95% C.L. exclusion limit
. . . Model Observed Expected
- Combination with several channels Quantam black hole 59TV 89 Tov
. . w’ 3.6 TeV 3.7 TeV
- hadronically decaying W/Z bosons - 3.4 Tev 6oy
) L 377 TeV—385TeV 0 ¢
- two resolved jets or one large radius jet Excited quark 6.0 Tev 5.8 TeV
. ) Z' (g, =0.1) 2.1 TeV 2.1 TeV
- dijet resonance bump-hunting Z (g, =02) 29 Tev 33 TeV
Contact interaction (. =—1) 21.8 TeV 28.3 TeV.
Contact interaction (1, =+1) 17.4 ,;;71_%9\.] 5 TeV 15.0 TeV
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Resonant 29 generation slepton production
- 35.9 fb! of 13 TeV data

- RPV SUSY, LQD coupling il
- like-sign dimuon final state

- non-prompt muon background from
tight-to-loose method g
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Conclusion

No signs of physics beyond the standard model so far
Age of “easy discoveries™” at the LHC has gone;
sensitivity will grow with integrated luminosity, i.e. time!

Only 1-2% of high-luminosity LHC dataset analyzed so far

Change in analysis strategy:
Combinations
More specific final states

’ \
Sophisticated background suppression &
signal identification

Difficult accessible signal phasespace
Unconventional signal models Analyzed " HLLHC
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19.3fb1-19.7 fb" (8 TeV)
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