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Data taking at the LHC
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28 fb1 delivered
156 fb! delivered

Run1: 2010-2012 Vs=7/8TeV L.
Run 2: 2015 -2018 Vs = 13 TeV L.
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Excellent performance of the accelerator and of the experiments
The goal of 150 fb-' (in Run 1 + Run 2) has been clearly surpassed
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Data taking at the LHC (cont.)
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ATLAS

EXPERIMENT

Run Number: 336852, Event Number: 883966264

5 Gev threshold Date: 2017-09-29 09:19:23 CEST

Z— uu candidate with 65 additional reconstructed vertices!



Data taking in Run 2
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| |ATLAS Recorded
DGood for Physics

Recorded: 147 fb'
(Data taking efficiency 94.2%)

Good for Physics: 139 fb-'
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» Excellent performance as well of the ATLAS and CMS experiments
High data-taking efficiency and high data quality

« Timely analyses - some results shown here use the complete Run-2 dataset
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Summary of recent results from the LHC

880 ET (GeV)

ATLAS

EXPERIMENT

Di-jet event with the highest di-jet invariant mass of m; = 8.02 TeV recorded during 2016




Double differential jet production cross sections, as a function
of p; and rapidity y (full 2015 data set, Vs = 13 TeV)
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« Also at the highest energies explored so far, the data are well described by NLO perturbative
QCD calculations (NLOJet++)

« Latest comparisons to NNLO predictions (NNLOJet) [u. Currie, N. Glover, T. Pieres, Phys. Rev. Lett. 118 (2017)]
- improved agreement, however, scale dependent
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Publication on 2015+2016 data: 37.0 fb! at Vs

Phys. Rev. D96 (2017) 052004

Search for new phenomena in di-jet events
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95% CL exclusion limits: Excited quarks

Add. gauge bosons:
Quantum Black Holes:
Contact Interactions:

*pre-LHC limit on excited quarks from the Tevatron:
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Search for new phenomena in di-jet events

* Prel. result based on complete Run-2 (2015-2018) dataset: 139 fb! atVs =13 TeV

ATLAS-CONF-2019-007
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« 95% CL exclusion limits: Excited quarks 36 fb! m,>6.0TeV (5.8 TeVexp.)
139 fb'  m,>6.7TeV (6.4 TeVexp.)
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Standard Model Production Cross Section Measurements Status: March 2019
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Huge progress also on the theoretical side: (N)NLO QCD / el.weak corrections
LHC for theorists: “Long and Hard Calculations”



Vector boson scattering

EW same-charge WW+jj 6.90 (4.60) obs (exp)
ATLAS-CONF-2018-030
EW WZ+jj production 5.60 (3.30) obs (exp)

ATLAS-CONF-2018-033
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Cross-sections for di-boson production

March 2019 CMS Preliminary
CMS measurements 7 TeV CMS measurement (stat,stat+sys) ——c—
vs. NNLO (nLo) theory 8 TeV CMS measurement (stat,stat+sys) e+
13 TeV CMS measurement (stat,stat+sys) ++—eo—+
YY = - 1.06 +0.01+0.12 5.0fb"
Wy, (NLO th.) — + 116 +0.03+0.13 5.0fb"
Zy, (NLO th.) o 0.98 +0.01+0.05 5.0fb"
Zy, (NLO th.) s 0.98+0.01+0.05 195fb"
WW+WZ S o 1.01+0.13+0.14 491b
WW —_ s 1.07 +0.04 =+ 0.09 4.9fb"
WW o 1.00 +0.02 +0.08 194 b
WWwW ——e—t—i 0.96 + 0.05+0.08 2.3fb"
WZ S A 1.05+0.07 +0.06 4.9fb"
Wz ——e— 1.02 +0.04 +0.07 19.6fb™
WZ e 0.96 + 0.02 +0.05 35.9fb"
Y4 - E 0.97 +0.13 +0.07 4.9 fb"
77 ————i 0.97 +0.06 +0.08 19.6fb™
Y4 e 1.06 +0.02 +0.04 137 b
Al resuts at: " Production Cross Section Ratio: .. / o, .
http://cern.ch/go/pNj7 ’ exp theo

Di-boson cross-section ratios: exp. measurement / theoretical predictions (SM)
(Theory predictions have been updated to the latest NNLO calculations where available)
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Status of Higgs Boson measurements




Results of Searches forH 2> yyand H 2> ZZ* - 4f at 13 TeV

ATLAS-CONF-2018-028 ATLAS-CONF-2018-018

% ‘¢ID‘at;“ T ‘;}L““S‘Pr‘e”rl]in;ry‘“ % :I”IlII”llIIIlllll_llII”lI;II:I)altaII”l””l””:
g 1500 — Signal + background Vs=13TeV,79.8 0" ] Q) = ATLAS Prellmlnary . -

: | --- Continuum background mj, = 125.09 GeV 100 + Signal (m, =125 GeV) —
- : ) . To) H—ZzZ* — 4| :
~ In(1+S/B) weighted sum, S = Inclusive | C\l - - zz -
g i Ny - 13 TeV, 79.8 fb™ B z-iets, ti, ti+v, VWV -
% 10007 ﬂ 80 __ 7/% Uncertainty __
= S oVl ]
kS AT - i
£ 3 L 4
@ 5007 60 - _
o | | | | 40 - ]
m  60f i i
g o 20 | '
O 20f i ]
< 0: ........ -

© L
= E N I A 0

110 120 130 140 150 160 80 90 100 110120 130 140 150 160 170

m,, [GeV]

m,, [GeV]

« Impressive signals in these high-resolution bosonic decay channels
(Data collected form 2015 to 2017 in Run 2 at 13 TeV)

» Observation with a significance of > 5o in each channel
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H - yy signals for various categories

ATLAS-CONF-2018-028
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a) untagged categories

(expected to be dominated by
gluon fusion) ~ g
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(tag-jet configuration, An, m;)
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/'/:1\’\
c) VH categories

(one-lepton, E;™ss, low-mass di-jets)

H
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d) ttH categories
(lepton, jets, b-jet(s))




Differential cross-section measurements

Phys. Lett. B786 (2018) 114 Phys. Lett. B786 (2018) 114
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» Data are well described by theoretical calculations (within large uncertainties)

» Such measurements will become important ingredients for future measurements
of Higgs boson parameters (Effective Field Theories)
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H > WW* - {v tv signal

« Large branching fraction, however, also severe backgrounds

(no mass peak, due to neutrinos)

* > Rely on lepton/jet kinematics (- transverse mass M, di-lepton invariant mass my, 6y,)

Phys. Lett. B789 (2019) 508
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Phys. Lett. B791 (2019) 96
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» \Very significant excesses visible in the “transverse mass” and my, distributions

ATLAS: gluon fusion 6.3c observed (5.20 expected)
CMS: total 9.1c0 observed (7.10 expected)
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Couplings to fermions?

Couplings to bosons
well established in
Run 1 and wnicel
confirmed in Run 2

dhectron neutring

Leptons

Search for H 2 Tt and H -2 bb decays, and ttH production




Events / 10 GeV (Weighted, backgr. sub.)
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Observation of H -2 bb decays

Phys. Lett. B786 (2018) 59

lIIlIIIIIIIIIIIIIIIIIIIIIIIlllllll_

- ATLAS —e—Data .
- (s=13TeV,79.8fb" B VH, H — bb (u=1.06) -
I 0+1+2 leptons Diboson -
= 2+3 jets, 2 b-tags [ ]Uncertainty .
:_ Weighted by Higgs S/B Dijet mass analysis _:
— = =
—++$v ‘
1 1 11 l 1 1 1 | 111 1 1 1 l 1 1 1 l 111 | I 11 l 11| l 1

|40 60 80 1OO 120 140 160 180 200
m,, [GeV]

Published on the same day
(24t Aug 2018)

w/zZ
H->bb mode dominates Higgs decays (BR~58%) \q i
Most sensitive channel exploits VH, H>bb (V=W/Z) } CNH

Combination of Z and W final states characterised by
lepton multiplicity:
(2-lepton (Z—1t), 1-lepton (W—tv), and

O-lepton (Z—wv) )
Phys. Rev. Lett. 121 (2018) 121801

5.1fb™" (7 TeV) + 19.8 fb™ (8 TeV) + 77.2 fb™ (13 TeV)

CMS e Observed

VH, H—bb — +10 (stat @ syst) CMS
----- 2016
...... 2017 :
= +10 (SYst)

Run 2 - .- 1.06 = 0.20 (stat) = 0.17 (syst)

2016 e ORI 1.19 + 0.39

2017 | e rorerns 1.08 + 0.34

Run 1 —————— 0.89 = 0.38 (stat) = 0.24 (syst)
sombined e 1.01= 0.17 (stat) = 0.14 (syst)

\\‘\\\\i\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘

o o5 1 15 2 25 3 35 4
Best fit u

w= O-meas / 0HSM

Combination with ATLAS Run-1 results
- 5.40 observed (5.50 expected)




Search for ttH Production

» Direct access to top-Yukawa coupling

« Rich decay topologies; final states with leptons, jets, b-jets, photons

Qo

o ol o Qal

s

ol

H > bb H > Ww* H>tt

multi-lepton channels (ML)

ATLAS 4 =

XPERIMENT
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Observation of ttH production

Phys. Lett. B784 (2018) 173

.9108 UELELEN LA DL DL DL LA LR DL B

2107 ATLAS ¢ Data
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- Combination of all channels leads to observation
of ttH production in both experiments (2018)

- Measured production and decay rates consistent

with SM expectation
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Phys. Rev. Lett. 120 (2018) 231801
5.1fb"(7 TeV) + 19.7 b (8 TeV) + 35.9 fb™ (13 TeV)
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151

IIIIIIIII

T T T

L
—— Combined
----- SM expected
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CMS observation of ttH production:
(combination of Run-1 and Run-2 data)

M=1.26

Significance: 5.20 (obs.), 4.20 (exp.) o1



Including the 2018 data for H-> yy
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* Observed significance: 4.90 (4.20 exp.)

- Signal strength consistent with SM expectation: wim = 138 7537 (stat.) 717 (exp.) 3 (theo.)
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Combined ATLAS & CMS Higgs analysis — Run-1 legacy

ATLAS & CMS Run-1 combination of
Higgs boson coupling measurements

JHEP 08 (2016) 045

9gF
VBF
WH

ZH

Note that the least MttH
model-dependent
observables at the

LHC are ratios of v
couplings

Higgs boson production

— 1
Observed

ATLAS and CMS -8~ ATLAS+CMS
LHC Run 1 -+ ATLAS
-+ CMS
— 10
———— — x20

S in Run-1

—~+o—
_e_'__

-1-050 05 1 15 2 25 3 35 4

Parameter value
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Agreement among experiments
Overall signal strength (Run 1): p=1.09%0.11

(ATLAS + CMS)

Higgs boson decays

ATLAS and CMS -@- ATLAS+CMS
-+~ CMS
: -_— 10
MYY —:-.-— N, Yo
__:_‘__"\
77 ——.——
W —
4*7
WW ———— Observed
u ——=—— ( inRun-1
TT —:*—
M r——
4+|7
bb ————
M —*‘:—
IIII|IIII|IIII|IIIIilllI|IIII|IIII|IIII|IIII|IIII

-1

-05 0 05 1 15 2 25 3 35 4
Parameter value
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Higgs boson properties

Coupling modifieres

SM: x =1
- e ATLAS and CMS -®- ATLAS+CMS
- LHC Run 1 - ATLAS
£ |>> e ATLAS and CMS : " - CMS
5‘/ - LHC Run 1 I i —1ointerval
5 I KZ - —$- — 2 interval
LL '
cl> 107 E — g
vy Ky =
- =
1072 E E K —+—
F t v
¢ ATLAS+CMS B
I SM Higgs boson | -
- —— [M, €] fit -
[ 68% CL ] K, ——— ——e—t
[ ]95%CL I o
104 E B E
-y
10~ 1 10 10° [, —
Particle mass [GeV] T e N
2 1 0 1 2 3

Parameter value

So far, all measured properties are in agreement with the expectations from the
Standard Model, however, precision has to be increased
—> access to rare decay modes, higher precision, Higgs boson self-coupling
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Search for Physics beyond the Standard Model

SUPERSTRIN G
M-theory heterotic

g, Grond s'uts)
Unification

THOUGHT OF

© Hitoshi Murayama, IPMU Tokyo & Berkeley
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Search for Supersymmetry
-Results are already partially based on the complete Run-2 dataset-

> E T I LI B I T T T I T T T I T T T I LI B I T T T I T E

8 - ATLAS ® Data 2015 and 2016 N

10*E %44 SM Total =

§ - =13TeV, 36117 mmwies :

- L Meff-4j-2200 [ ] tt(+EW) & single top .

% 10° E — [ Z+ets 3

o) a [ Diboson 3

T C B Mutti-jet .

102 |2 = = = gg direct, 3

m(@, x%)=(1800, 800) 3

10 3

1 3

o 2ET ' ' t ; HE

= 1.5;} V) - 3

= 1B B 5 /+/

N ﬁ

a E , ) , ) , ~ 3
0 1000 1500 2000 2500 3000 3500 4000

m,.(incl.) [GeV]

My = scalar sum of momenta of all final state
objects

Data well described by expectations
from SM processes
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7\
a9 production, B(@ — qq 9f)=100% Phys. Rev. D97 (2018) 112001
1 800 [ I T T T T I T T T T I T T T T I T T T T
- ATLAS === Obs. limit (x1 ops) .
1600[—Vs=13TeV,36.1 1" === Exp. limits (10,,,) -
[_ 0-leptons, 2-6 jets --—— Exp. limits MEff N
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C - % ——— OL obs. limit (13 TeV, 3.2 fb™) a
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1000 e e s, —
800 —
g0 ] N -
400§ —
200 —
0 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 - III I:‘ 1 1 1 R
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Gluino mass limit beyond 2 TeV, m(x°) =0
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Events / 25 GeV

Data / SM

Gluino searches in final states with leptons

q q w

T
7000 i —e— D
- ATLAS Prel|m1lnary 2 Tstt:I uncertainty
6000__ﬁ=13 Te¥" 139 fb C— Fake/ non-prompt
= 1, 22), ET*° > 50 GeV — 74
= T = iz
5000 5 Y:vv\\’/v ZZ, VH, VWV
£ @ (W)Z, tH, TV, 3t, 4t
4000— S Charge-flip
3000 = °
2000
1000

S i B L.

60 80 100 120 140 160 180 200 220 240
ET®® [GeV]

(E{™ss in events with 2 same-sign leptons,+ 2 jets)

Data well described by expectations
from SM processes
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m(%)) [GeV]

ATLAS-CONF-2019-015

§ § production, § — qq'WZz,; m(%;) = (m(@) + mEZ, )2, m(7,) = (M) + m(L,))/2
2500— ATLAS

PLSHMINeR, -~ Expected Limit (x104,)
Vs=13 T&V, 139 b J . - SuSY
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All limits at 95% CL . Ctheory
SS/3L obs. 36 fb’

2 B .
o0 - [arXiv:1706.03731]
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Gluino mass limit beyond 1.6 TeV, m(x°) = 0
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Results on dedicated searches for stop quarks

T, production, = b 1'%, /T» c %,/ T— Wb %, /T~ t% May 2018
';‘ 800 I_I T | L | L | L | L | L | L | L | L | I_I
8 ~ ATLAS Preliminary Vs=13 TeV, 36.1 fbo 1
= T BTt T Wb oL [1709.04183] 7
S700— —T—ti /T>Wb¥ /T1—>bff'yz 1L [1711.11520] —
[ T BTt T Wo R by oL [1708.03247] .
e - —Ei-cy /T-btry Monojet [1711.03301] -
600— ~—T—c %, cOL [1805.01649] _|
T = Vs=8TeV,201b" Run 1 [1506.08616] ]
500 Observed limits  ==== Expected limits All limits at 95% CL ]
— v‘:‘f? —
C o 4t s o ]
400— &Ry &yt ]
300(— ]
N _
N o
200— <_
- .
[
- -
Z ‘ /_
100 %_
i
5 5 H
1 ! -E\\_
O n Dy | 1111 | 1111 | 1111 | 1111 | (- | | | | 1 1 [ T

200 300 400 500 600 700 800 900 1000
m(t) [GeV]

« Weaker mass limits for partners of the top quark (lower production rate, tt background)

* However, significant progress, with mass limits ~1 TeV (light neutralinos),
including coverage for complex decay scenarios
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@ Results on electroweak SUSY production

March 2019 ATLAS Preliminary  Vs=8,13 TeV, 20.3-139 fb'  Observed limits at 95% CL
~ —l I T T T ] T T T l T [_« T I T T T ] T T T I— :-,+:-,_ .
% 700 N ~ - X.1 K.1 via
O, = m(lL/?L/V)=;[m(zf)+m(7_;7:)]:_.»' . /15 2
- 600 — |
35 - - TV, 2
£ u ] .
500— ] :
o 1 ---ww 2
— SN ] .
C N ]
400— \ \//\ e
: Q(\-i 14 %% via
300 :— < . _: |L / v 21+3l
- \ 4 ==.wz 213
200— . —] ,
ol —
1005 ] e -
4 7 == Wh Ibb+2jbb+lyy+FT
| —
1 —

1 1 1 | . 1 1 1 L 1 1 | 1 1 1 :'.| 1 1 1 | :v+:—_/:~—t :—O .
200 400 600 800 1000 1200 %*1%'% % Vid
m(%. %) [Gev] — T 2

The 95% CL exclusion limits on x,*x, and x,:x,° production with either SM-boson-mediated or {-mediated decays,
as a function of the x ., x,° and x,° masses. The production cross-section is for pure wino x,*x, and x/x.°.
Each individual exclusion contour represents a union of the excluded regions of one or more analyses.
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Searches for Dark Matter particles (using signatures with large E;™iss)

g>Y,V X

Example: mono-jet search, E;™sS spectrum

JHEP 01 (2018) 126

> B 1 L == L A L I B B B B L
8 ATLAS ///.// Data 2015+2016
~ 108 Vs 4 #4%% Standard Model
% §= 13 Tey, 36.1 fb B 2> vv) +ets
_ _ S 105 k=— Signal Region miss B W(— Iv) +jets
q X Lﬁ pT(j1)>250 GeV, ET >250 GeV D Z(— 1) +jets
104 B ¢ + single top
I Diboson
. 10° multijets + ncb
- MOHO-jet == m(B, %)) = (500, 495) GeV
10? (M Mieg)= (400, 1000) GeV
_ MonO'photon 0 . ADD, n=4, M_=6400 GeV
- Mono-W or mono-Z ! e T
107"
- Mono Higgs (H - bb) e
% © [ [ stat. + Syst. Uncertainties + ................................... + ............ 7
- Mono-top Y ST S S S M- — S =
© L e ]
=) C
0.8

300 400 500 600 700 800 900 1000 1100 1200
E™S [GeV]

Data are in good agreement with the expectations from Standard Model
processes

(applies to all mono-X searches)
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Interpretation on searches for Dark Matter:

=
q g X g
EX
9q 9x
Za
q X
Model assumptions:
neutral, spin-1 particle acts

as mediator
DM assumed to be Dirac fermion

Five parameters:

- Mass of mediator

- Mass of DM particle

- g4 flavour-universal coupling of Z'
boson to all quarks

- g,: coupling to all lepton-flavours

- gy coupling to DM

1.6 = Dijet
Dijet 5 = 13 TeV, 37.0fb"

PRD 96, 052004 (2017)

Dijet TLA ¥5 = 13 TeV, 29.3 b

PRL 121 (2018) 0818016

Dijet + ISR ¥ = 13 TeV, 15.5fb™"

Preliminary ATLAS-CONF-2016-070

>
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Sensitivity via searches for resonances
and events with large E{™iss
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Interpretation on searches for Dark Matter:

— 107¥ E——— E——— -
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10°
m, [GeV]

E= Dijet q g X
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Summary of Results on Searches for other BSM physics

CMs 36 fb~! (13 TeV)
SSM Z'(2£) Mz
SSM Z'(qq) My
LFV Z', BR(ep) = 10% My
SSM W'(£v) My
SSM W/(qd) My
SSM W'(Tv) My
LRSM Wi (£NR), My, = 0.5Myy, M,
LRSM Wi (TNR), My, = 0.5My, M,
Axigluon, Coloron, cotd =1 Mc
scalar LQ (pair prod.), coupling to 1%t gen. fermions, B =1 My, [1811.01197 (2e + 2j) - 144
scalar LQ (pair prod.), coupling to 1t gen. fermions, B=0.5 M, [1811.01197 (2e + 2j; e + 2j + EF'*s) 1.27
scalar LQ (pair prod.), coupling to 2" gen. fermions, =1 My, [1808.05082 (2p + 2j) - 153
scalar LQ (pair prod.), coupling to 2" gen. fermions, B=0.5 M, [1808.05082 (2 + 2j; 1 + 2j + EF's) 1.29
scalar LQ (pair prod.), coupling to 3™ gen. fermions, =1 M, [1811.00806 (2T + 2j) 1.02
scalar LQ (single prod.), coup. to 3" gen. ferm., B=1,A=1  m,, |[1806.03472 (2T + p) 0.74
excited light quark (qg), A=mg M-
excited light quark (qy), f5=f=f’=1,/\=mq* Mg
excited b quark, fs = 1L,A=mq My
excited electron, fs=f=f=1,A=m¢ M,
excited muon, fs=f=f=1,A=m; My
quark compositeness (qq), Nurr =1 Numn
quark compositeness (££), Nurer = 1 Numw
quark compositeness (qg), Nusrr= — 1 .
quark compositeness (££), Nurr = — 1 .
ADD (jj) HLZ, nep =3 Mg
ADD (yy, £0) HLZ, ngp =3 Ms
ADD Gk emission, n=2 Mp
ADD QBH (jj), nep = 6 Mg
ADD QBH (eu), ngp =6 Mg
RS Gik(qd, 9g), k/Mp = 0.1 Moy,
RS Gyk(£2), k/Mp = 0.1 Mg,
RS Gik(yy), k/Mp=0.1 Mgy,
RS QBH (jj), nep=1 Mg
RS QBH (eu), nep=1 Mgy
non-rotating BH, Mp = 4 TeV, ngp = 6 Mgh
split-UED, u =4 TeV 1R

(axial-)vector mediator (xx), 9q=0.25,gom=1,my=1GeV M,
(axial-)vector mediator (qg), gq=0.25,gom=1,my=1GeV M, .4

scalar mediator (+t/tf), gq=1,gom=1,my =1 GeV Mped
pseudoscalar mediator (+t/tf), gq=1,gom =1, my =1 GeV Mped
scalar mediator (fermion portal), A, =1, my =1 GeV My,

complex sc. med. (dark QCD), M, =5 GeV, CTx, =25 mm  my

- - _ - - reptoquarie _

Type lll Seesaw, B = B, =B Msigma
string resonance Ms
P | " " " " "
0.1 1.0 10.0
mass scale [TeV] 2019
Selection of observed exclusion limits at 95% C.L. (theory uncertainties are not included). January
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The next steps
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LHC
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Expected integrated luminosity of LHC and HL-LHC
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© P. Ferreira da Silva at Moriond EW, 2016

Humboldt Forum Kitzbiihel 2019, K. Jakobs, 24t June 2019

2027

2031

(K\\

We will be
going here

Possibl up
to 4 ab-?
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©

Expected integrated luminosity of LHC and HL-LHC

3000 6\
HL-LHC: /

: : Linst J £ per year We will be
2500 Configuration 0Mem 217 (1) 11 noina here

HL-LHC inclusive Higgs sample will be 23 times larger (30 times
for 4 ab-") than that expected for full Run-2 (~150 fb-' at 13 TeV)

With 3 ab=': 190 million H and 120 thousand HH (ggF) produced (SM)

(S < AU

2015 2019 2023 2027 2031 2035
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ATLAS Phase-ll Upgrade

Muon Detectors Tile Calorimeter

Toroid Magnet

Solenoid Magnet

New muon chambers
in the inner barrel region

Liquid Argon Calorimeter Upgraded Trigger and

Data Acquisition System:

-L0: 1 MHz
- Improved High-Level
Trigger

Electronics Upgrade :

- LAr Calorimeter
- Tile Calorimeter
- Muon system

New Inner Tracking Detector
(all silicon tracker, up to |n| =4)

Options:

- High granularity timing detector
(forward region)

- High-n muon tagger
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Conclusions

Standard Model Production Cross Section Measurements

« With the operation of the LHC at the highest energies, %£ e I
particle physics has entered a new era; wp e i
Superb performance of the LHC and the experiments

« The Standard Model is challenged at the high-energy i
frontier with ever increasing precision

* Higgs boson:
- Within present uncertainties, its properties are in
agreement with the predictions of the Standard Model
- We moved from the discovery to the measurement phase;
- The Higgs boson might be a portal to New Physics
(precision required)

>|> T T
£ 1 ATLAS and CMS

» So far no signals from New Physics 2 | LHC Run 1
E“Tf 10 3
» Future direction: HL-LHC i
Exploration of the Higgs sector and continuation of 107 E

¢ ATLAS+CMS 1
------- SM Higgs boson |
— [M, €] fit
[ 68% CL
95% CL

direct searches

107 F

107 1 10 10°
Particle mass [GeV]
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