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Thanks to the organisers for this nice opportunity
and for some sleep deprivation in the last days :)

JUST TIRED,.
Impossible 1o make justice to all the many results presented in
a single talk
— focussing on some highlights and personal remarks. A poor’s
experimentalist view

Lively discussion also with the online format, thanks o the
organisers for keeping this year conference

- dll excellent and very investing talks, in particular congratulations
to the YSF speakers

- missing coffee break discussions and Paris. Let's hope for a 2022
HH in person :)
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L7, ¥y, WW: steady progress with more staft, full Run2 inclusive measurements with full
Run2 agreeing at ~10% with SM expectation (ggF@N3LO theoretical uncertainty 5%)

Marchiori, Errico
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Success for experiments and theory, though these measurements are now starting
to be systematically limited

Mass measurements from yy and Z7 at 1-2% per mille level, systematically
imited for yy. No clear evolution path for this measurement in the future
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STXS: xsec measured in several bins of phase space to reduce model
dependence and allow easy interpretation to for BSM effects (EFT)

Marchiori, Errico, Hayes

CMS 137 fb' (13 TeV)
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BOSONIC CHANNELS INFN

D|fferen’r|c1I fIdUCIC]| Cross- sechons H|ggs pT carries sensmvﬁry ’ro Iook for
BSM: low prke,.kp, UV physics @ high pr)

Marchiori, Errico
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RARE CHANNELS CNFR

Rorer chonnels s’rcr’rmg ’ro be on- S|gh’r H—»Zx H—»IIX

Evidence for H—lly channel Marzocchi, Mili
o B0p e e H-— lly decays explored where I = e,
G ; ™ 5K ] ® Analyses separated in
s ) K+ Ho 11+ : o Low- <30 GeV
0 — Bkg+H— vy +Sig (©=1.5) . OwW-mass m,, e
-%’ 205— $ data : o myclose to Z peak
=
W 150

10
- ATLAS
5F Vs=13TeV, 1391 F 5
F In(1+ Sy / Byy) weighted sum ]
' I L . | L |
2 4
0 2
|3 0 Phys. Lett. B 819 (2021) 136412
N
1

10115 120 125 130 135 140 145 150 155 160
m,,, [GeV]

e First evidence for H— lly !
o 3.2 o observed, 2.1 o expected
o xsec XBR=8.7%%__fb

Paolo Meridiani




3RD GEN COUPLNG: TTH (NN

Run?2 legacy: discovery of the Yukawa mechanism for all 3rd gen
fermions (T:b:T) Le Bihanne, Chisholm
ttH: 50 from combination in 2018, now with full Run2 probing ftH @ ~
20-30% in single channels

CMS ttH 'A"rL'A'S' F"reli'rn'in]a}y' '\(§|=13] Te\ll '1 Slglfb"l

—Total Stat. Tot. ( Stat. Syst.)
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2 0 2 4 @ 8 10

M:?H= O‘t[H/ Gtsf:I for mH=1 25 GeV

First dedicated measurements
for tH (multi lepton, yy) ATLAS ttH—bb: xsec also in

pt(H) bins
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3RD GEN COUPLING: VH(bD) INFN

VH(—»bb) new onolyms from ATLAS combining resolved Clﬂd boos’red ’ropology N
STXS bins pi(V)

Le Bihanne, Chisholm
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o
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—_— in. \\\;.\7:;;. \\\
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Boosted H(—bb): considered “impossible

BOOSTE

bH

Improving thanks to improvements to boosted topology tagging

137 tb™! (13 TeV)

" before Run2, now contfinuously

Le Bihanne, Chisholm

2.60 local significance

"1 HJ-MINLO for modelling

137 fb_1 (13 Tev) 104 = T T I T T T l T T I 1 U T I I

> 25000 T T " L B L B — = F CMS ]
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~ B Deep double-b tagger e .

20000— ‘ . --- Muttijet ] = HJ-MINLO
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u=3"7= 1.2(stat)fg:g(sys)fgzg(theo), 1.90 observed w.r.t. SM (2.56 vs background)

Discrepancy in the highest pT regions, some excess also for UaEEeelErIira Sl

H ot [fb]
pT pH : - —
Best fit 95% CL upper limit
> 450GeV | 0.7+3.3 13 4+ 52 (stat.) £ 32 (syst.) & 3 (theory) 144
> 1TeV 26 +31 | 3.4 4 3.9 (stat.) & 1.0 (syst.) == 0.8 (theory) 10.3
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VBF - (N
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Le Bihanne, Chisholm

Another “unforeseen” channel. Combining 2 channels: full hadronic (bbjj) with bbjj+y

L L L L A BRI

ATLAS Vs=13 TeV, 126 - 132 fb'

- Total - Stat.

Tot. ( Stat. Syst.)
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g 10E~ ATLAS Preliminary H — Tt cross-sections (ly, | < 2.5) 5
= ~ Vs=13TeV, 139" o Observed —Tot. unc. — Stat. unc. -
o 1 Py =9 % — Expected [7]Theo. unc. _
X = T =
s e -
0 E _i_|—l— =
107 . =
10 3 E_ |
| I — T | | I |
3 ar -
e L i
o T s i ! .
s — i i I
o 0 i 1 i L1 I 1 | 1 |
N(ets): =1 1 =2 =0 =0 =2 22 22
p,(H) [GeV]: [60, 120] [120, 200] [200, 300] [300, =[ [0, 200]
m, [GeV]: [0,350]* [0, 350] [350, [ ' [60, 120] [350, o
gluon fusion + gg — Z(— qq)H VBF + V(— qq)H ttH

Probing H(rzr) coupling at ~12% level with full
Run2 stat

Run2 analysis making use of improved t

tagging, mass reconstruction and data-
driven Z—zr technigques (embedding)

Paolo Meridiani
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CMS Preliminary 137 b (13 TeV)

* Obs. —=+1o +10 stat.
th. stat. syst. bbb

0 85+0.12 +0.08 +0.06 +0.07 +0.04
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Parameter value

Le Bihanne, Chisholm

CMS Preliminary 1370 (13 TeV)
4 0bs. _ |vrbkg. [ Z— ee/upl ti + jets
|t mis-ID[ Others  Unc. PH-o (u=0.385)

107"' LELELEL LR R B "-l "7:

g 2
=1 =]
.

&
S
-

8
=)

(S/B)-weighted events / GeV
8

%O = 100 150 ‘ I200 250
m,, (GeV)

m,_. from simplified matrix-element algorithm




SRD GEN COUPLING: H(z7) INFN

= — —_— e — = —— — = e e——— e

Le Bihanne, Chisholm, Loeliger

First differential cross section measurement at LHC in fiducial volume of tau decay products!
Check variables sensitive to new physics, measurement integrates over several production modes

138 fb' (13 TeV) 138 fb' (13 TeV) 138 b ' (13 TeV)
% "CMS ¢ Observed R =) 5 CMS ¢ Obseveda S ‘'CMS ¢ Observed ]
@ 10& preiiminary gg—H (POWHEG) + XH 3 ":_5 10 = Preliminary gg—H (POWHEG) + XH = 8 10 L_Preliminary gg—H (POWHEG) + XH B
3 B gg—H (NNLOPS) + XH ER gg—H (NNLOPS) + XH . r B gg—H (NNLOPS) + XH E
= C e XH = VBF + VH + ttH (POWHEG) | f XH = VBF + VH + ttH (POWHEG) | & - XH = VBF + VH + ttH (POWHEG) ]
= L Sl R S = ) a . i = i ]
:‘E’,_ 2 A : 10% 3 f% 1 o =
o u ] C + 3 (o E =
T . e - i 2 - ¢ .
> 107E E B 1 ¥
5 F E f i 10 & f <4 b 10'F 4 1,—
102 & 3 B ‘ . C ]
r r . 2 —
L 1 R 1 A o 1 1 | S R 10 E | | | E
i E— 2 , ‘
&2 3f 1 & & z
(®) @] 1.5 -1 @)
S of - I S e - R N O —m—— i
= 1~ __*_‘), W """""""" - = | ! PRSIV TPV * ...... : < ' +
o e 2 05 o + |
o O;.’7;1.3;3‘1.3.1.3‘1.3.;.3,1.3.3.?.i.?.3.3.3.3;3',i;?;?;3;‘;i; aar 8 0 . . ) ‘ o oﬁffff.f'f?fifif:f:f:fif:f:f:fffifffffif?fififififififififififififi
5 0 200 400 3 0 1 2 3 4 5 & 0 100 200 300 400
H N i,
p" (GeV) jets p. (GeV)
SM P-Value: 17% SM P-Value: 71% SM P-Value: 45%

Competitive precision w.r.t. other final states at high pf, high jet multiplicity.
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o Le BlhanneChhoIm Marzocchl |\/|I|IC

Another fundamental milestone for Run2: 2nd gen coupling H—pu

1 CMS 137 fo' (13 TeV) - ><1o3
I L T 300 ATLAS -+ Data —
= o - (s=13TeV, 139 fb — Total pdf -
a o 250~ H— un —Signal pdf =
© = - - -
S 10 S 200 Bkg.pdt 3
— L — _
1502— —;
10-2E 1005— —E
‘ S0E- =
9 1000
g 107 — Combined — VBF-cat @ 500
VBF is the : Observed ggH-cat. ttH-cat. g _508
most i — VH-cat. : O _1000
sensitive 19120121 125 125 124 125 126 127 128 129 130 10115 120 125 130 135 140 145 150 155 160
. (GeV) m,, [GeV]
H
category
CMS: evidence for H—=pu m Observed (expected) significance
+ 3.00 observed (2.50 expected) 2.0(1.7) o (w.r.t B only)

+ Signal strength u =1.19 £ 0.40 (stat) £ 0.15 (syst)

Better di-muon mass resolution for CMS: ~40% better
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QND GEN Hacc INFN

ATLAS fuII Run2 seorch for H—»cc irenova

Also here benefit from improved c-tagging and more event

categories

95% CL

/\0 5_ ] T T T I T T T T T T I T T T T I T T T T ] T T T T I ]
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4000 1 - — 2 ' ' ]
o ~ {5=13TeV, 139 fbr Bl VH(— c0) (4=-9) 2 | (s=13TeV, 139" _ ouepton (obs. :

epton (obs.)

~ 0+1+2 leptons Bl VZ(— c?) (1=1.16) - = 4 VH H-cT E
c _ 1 . [ ’ 1-lepton (obs.) :
S 142 c-tags, All SR VW(= cq) (n=0.83) " - Il <8.5at 95% CL :
0 Y B-onl Hai 3.5 ¢ : ° — 2-lepton (obs.) .
g 3000 N\ B-only uncertainty _| : :
% — SM VH(— c) x 26 3k
m 5 55 ........
S 2000 T
5
2]
=
)
>
m

1000

Illlllllllllllll
+
Illlllllllllll
A}
il
-
-

R
%

]
Q
TT T TTT

_+_

L
-20

Ll
-30

T T

I|III|II[|III|III|III|III|IIIII

60 80 100 120 140 160 180 200
m,, [GeV] n = n%/ (1 + B(H — cc) - (F\‘,E. — 1))

Prospects for sensitivity @ ~ 2xSM with LHCb at HL-LHC Zuliani
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B Le BlhanneChlshoIm Gori
Generalised Yukawa coupling, CP violation can occur at tree level €.g. 2HDM
m
f Ky :
Ly = TH(Kfff+ Kfstf) CP violating angle ¢ = —f ¢ = 0iin SM

Search for CPV in Hzz: impressive

: CPV In ttH: combination of yy and 4l
experimental result

(also taking info account rate

Angle between tau decay planes allows to reconstruct ¢_, Chgnge for gg |—|)
Several techniques depending on 7 decay mode u*, 7%, p*, alpr 3nr
CMS 137 0" (13 TeV) e 10 _
->pure CP-odd hypothesis excluded at 3.2¢ l9 g
° W 8 !
¢.. =4+ 17 @ 68% CL ;
” CMS Prelzmmary 137fb 1 (13 TeV o5 6
| -
-+ SM — 68%CL 1 |3 e S
[ # Best fit --= 95%CL ] |3 —4
- — 99.7%CL 4 |H20 I3
1 1 14
i : o
1 [H15 N 1
- a0
& 0 - = N
[ 1 < ~ 12
- 1 10 9 1tH %] (& +
] 1 cp = ;5 sign(k,/x;) = 0.00 £ 0.33
—1 __ __ | Ktl + | Kt |
L T =T(xr k) ] > -> pure CP-odd hypothesis excluded at 3.2¢
i ki=1%=0Vi#T ]
1 1 L 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 .
-2 1 0 1 » U Also ATLAS excluding pure CP-odd @3.90

Kt
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HIGGS COMBINATION

ggF

Decay channel

H— 7y 139 77

H— Z7Z* — 4t 139 137®)
H—> WW* 36N@®) 36
H — bb © 36©)
H— 1t NG T77®
ttH multilepton
H— pp 1391 36@®
H — invisible ©

Global signal strength:

139
139
36"©

<31N@)

360@)

1391
1391

36
77©

36©)

139
139

ATLAS CMS ATLAS CMS ATLAS CMS ATLAS CMS

1370
36©)
77

139 770)
139 137®)
N0 77
36NE) 77O
1391 @)

©

Bonanomi, Zhou

Full Run 2

@ Updated result
available; not yet
in main public
combination

1) Not used in STXS fit

o ATLAS: 4= 1.06+0.07 = 1.06 + 0.04(stat.) £ 0.03(exp.)*9%(sig. th.) + 0.02(bkg. th.)

* CMS: u=102%00
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= 1.02 £ 0.04(stat) £ 0.04(exp) £ 0.04(theo)




Bonanomi, Zhou
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35.9-137 b ' (13 TeV)

C M S ® (bserved
— +1c (Stat @ syst)
Preliminary — 420 (stat ® syst)
Py, = 72%
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Parameter value
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Bonanomi, Zhou

ATLAS Preliminary

The infamous 1D scaling.... very well serving Runl1 needs

O, ——
{s=13TeV, 24.5- 139 fb" 68% CL
my = 125.09 GeV, IyH' <25 95% CL——
—— = ——
S U 3
i o< i
. —————
. R3S ————
B,=B,=0 H
pSM = 920/0 3(2%;;_'
| I ] I |
0.8 1 0 0.5 1

Also here very good agreement with precision <~10% on most couplings.

ATLAS: limit on Binv<9% (invisible searches in the dataset) and

BundeTecTed< ] 9% @95%(: L
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COMBINATION

EFT neededfor proper m’rerpre’ro’rlon ofkmeo’ncs (shope) cmd ﬂOI’mCﬂISCITOﬂ Ig 5|gnol
and background, however a very large space to be constrained (a global effort)

CMS+ATLAS combination will surely be a good occasion to harmonise treatment

Bonanomi, Zhou

35.9-137 fb™ (13 TeV) , ATLAS Preliminary —— 88 % CL
® Observed O Observed (other ¢ = 0) ¢ I—e a—d I ng D = 6 vV§=13TeV,139fb ' = seseees 95 % CL
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Theory
/(N)NLO QCD + NLO EW SM XS
i

Data Mantani

-

| Higgs data (inclusive, diff, STXS)

' NLO-QCD, linear and quadratic, EFT

(SMEFT@NLO) Top quark data

. Diboson production (LEP + LHC)

\ PDFs, avoid redundancy (no to \

—

S MEFIT O = Osir + ~5 ONT =22 OFF

AQ

t Top —only, Quadratic NLO EFT

e ammenon L First results frying to coherently use
1 of measurements from different
H | ‘ sectors

A dedicated WG at LHC: LHC EFT
group https://locc.web.cern.ch/

100

B o o -

S MEFiT
Ihc-eft-wg
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https://lpcc.web.cern.ch/lhc-eft-wg
https://lpcc.web.cern.ch/lhc-eft-wg
https://lpcc.web.cern.ch/lhc-eft-wg

g H g H /
E 105: Y T v L T L T T T T L T
i f ATLAS Preliminary - observed limit (950/0 CL)
T : _ —1 ---- Expected limit (95% CL) -
L gg_};%;yev’ 1391 [ Expected limitt1c
L 10%¢ [ Expected limit +26
3 E== Theory prediction
w Y% SM prediction
3 I
102}
- Observed: k; € [-1.5,6.7]
- Expected: k3 € [-2.4,7.7]
101 PSR S SR ST SRS Ll s [T | R B 1 PR T - L
-10 -8 6 4 -2 0 2 4 6 8 10
K\
Expected ‘ Observed
at 95% CL

bbyy 139 fb~' (ggF + VBF) ‘ K € [—2.4,7.7] \ kx € [—1.5,6.7]

Bokan, Cappati, Guerrero Ibarra, Lenz, Hulsker

The golden mode to probe directly Higgs self-

interaction at LHC

I' T 1 | 1 5 ] ] T T T | S P ]
CMS —e— Observed -=-- Median expected
Preliminary B 68% expected
adlie ==== 95% expected
Run Il 2016, 35.9 fb™
Expected 12.8 Phys. Rev. Lett. 122 (2019) 127803
Observed 22.2
bbZZ, 138 fb
Expected 39.8 CMS-PAS-HIG-20-004
Observed 32.5
bbbb, 138 fb’
Expected 7.84 CMS-PAS-HIG-20-005
Observed 3.88
bbyy, 138 fb™
Expected 5.55 JHEP 03 (2021) 257
Observed 8.40 I . Y o
1 2 3456 10 50 100 500

95% CL limit on o(pp — HH (incl.)) / -

— Improvements in analysis strategy, categorisation and event reconstruction are bringing improvements

>x2 beyond lumi scaling compared to 2016

— Starting to target also VBFHH (1.72fb) sensitive to VVHH: new boosted HH->4b excludes kov=0 @ 95% CL

— Full Run2+Run3 combination may start getting into the ~x2 SM territory (NB single Higgs production
constraint (should) also be combined)

— Wishful thinking: HL-LHC target most-likely (hopefully) underestimated (also considering additional
potential gains from new triggers, detectors)

Paolo Meridiani
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ML |I\/\PROVEI\/\ENTS INFN

Use of odvonced mcchme Ieommg ’rechmques IS producmg a Icrge |mpoc’r on our
current analysis, and more could be expected in the future.

Improvements seen in parficular for event categorisation (eg DNN with parametric
training), lavour tagging (DeepTau, Deeplet, ..) and boosted topology

Double-b BEST DeepAKS ParticleNet

Run1l | Run 2 Run3

BDT + [simple] DNN + 1D CNN + GraphNN +
High-level inputs High-level inputs Low-level inputs Low-level inputs

Example: ParticleNet, Deep Graph Neural Network, allowing to treat particle cloud as
a graph, significant improvements seen in reconstruction of boosted H—bb (can be
applied to several channels and searches)

(13 TeV)
> 1T g
& - CMS ] Gouskos
- l’ . . ,’ . B ]
Identlfy nelghborlng Partldes '© | Simulation Preliminary better i
= 4| H—bb vs. QCD multijet
O © 10 1 E_ gen gen \ _E
(O o = 50f)<p_r <1000 GeV,In" 1<24 3
ji3 \ / | % [ 90 <mg, <140 GeV | ]
e ( O L — DeepAKs ; ]
X ] '\ Uit - 2 10-2| - DeepAKs-MD ] B
/ ' \O \O 8 - — ParticleNet
O r j,- 4 m C ParticleNet-MD
i - % DeepAK8-DDT (5%)
O [ = DeepAK8-DDT (2%) ey i
10°F e =
- L Ty improved
// BKG rejectlon 1
104k ) i T

0 01 0.2 03 04 05 06 07 08
Signal efficiency
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BSM HIGGS(ES)

Seorc:h for o’rher scalars (neu’rrol or charged, low and high mass) ond non- Slv\ H(125)
decays still very active (theorists, please be pafient @)

o 60
g 40
30
20
10

1

N W kO

200 300 400

July 2021

ATLAS Preliminary

hMSSM, 95% CL limits
Run 2, s = 13 TeV ]

— Observed -
-- Expected

1000

] ggbb H/A, HA — 1t
139 o

Phys. Rev. Lett. 125 (2020) 051801

t(b) H*, H* — v, 36.1 fb™’
JHEP 09 (2018) 139
[ b(b) H/A, H/A — bb
27.8 b
Phys. Rev. D 102 (2020) 032004
) H -2z - 4livy, 361 b
Eur. Phys. J. C 78 (2018) 293
A — Zh, 36.1 b
JHEP 03 (2018) 174
[ tb)H H —tb, 139 b
JHEP 06 (2021) 145
O H->WW s iviv, 36.1 fb
Eur. Phys. J. C 78 (2018) 24
B - — hh — 4b/bbyy/bbrr
27.5-36.1 1"
Phys. Lett. B 800 (2020) 135103
h couplings [k, ¥, K
36.1-79.8 1"
Phys. Rev. D 101 (2020) 012002

ol

2000

m, [GeV]

Other several new searches presented
by ATLAS and CMS, no really significant

Paolo Meridiani

Attikis, Li, Marzocchi, Milic, Salvador,

Schmieder

Y~ New search for
b—rrr (EXCESs ~20

local @ 400 GeV)

Also new search for
charged H—tb

— nicely covering low
tanf region

Luminosity

(Fb~%)

A-Zh (h = 125 GeV Higgs)
A - ZH (H # 125 GeV Higgs)
H-ZzZ

Heavy neutral H/A

Charged HE/H*E

A/H - yy
A/H - 1T
H*—cb
t— HE b HT - AWE, A - up
H*t > WEW* and H » W1Z

139
139
139
139
139
139
139

Reference

ATLAS-CONF-2020-043/
EPJC 81 (2021) 396
EPJC 81 (2021) 332

arXiv:2102.13405

PRL 125 (2020) 051801

ATLAS-CONF-2021-037

ATLAS-CONF-2021-047
JHEP 06 (2021) 146




LOW MASS H

—VY INFN

Sven reminds us: still waiting for an answer here. Hopefully not much to
be awaited :)

3.5 | |
—— CMS obs. limit
CMS excess around 95 GeV 3.0 - == CMS exp. limit ||
with 8TeV + 13TeV (36fo-) —_ ATWAS obs.Imt
95 === ATLAS exp. limit
e Expected and observed local p-values: ‘ —¢— CMS excess

— 8 TeV: Excess with ~2.00 local
significance at my = 97.6 GeV

/
T /TSN

— 13 TeV: Excess with ~ 2.9¢ local
(1.470 global) significance at my = 95.3 GeV
— 8TeV+13 TeV: Excess with ~ 2.8c
local (1.30 global) significance at my = 95.3

GeV

Heinemeyer
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RESONANT HH

Cappati, Hulsken I B L b1 oy
. ‘ 510 = ATLAS Preliminary — pnys. Lett B 800 (2020) 135103] 3
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X 4 ~ bbt*t~ (resolved) 139 fb~!
: t+ 10 [ATLAS-CONF-2021-030] E
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VBS powerful tool to explore BSM physics in “UV-agnostic” way

Extremely challenging measurement: Martinez, Vagnerini
very low yields as among rarest processes ever measured
require very accurate modelling of QCD-induced background

LHC pp V5 = 13 TeV ATLAS Preliminary
- ;j;(;t! \4'_ 7.8.13 TeV Status: July 2021
. . . . . - stat @ sys! s=05 € —‘ =
First measurement of polarization states in VBS W*W* o G
Zyij EWK Clmtvssg.,  EE o 203 SEPEETNT
1 7y - WW o ot orey corort
CMS 137 fb™* (13 TeV) (W IV EWR e s
1 - - - v I Y v v Y T Y ._- k Y Y Y P 36.1 PRL 123, 151807 [2019)
£ | v Expected bkg. only stat el 2 rromuen e
< 6F" Expected bkg. only stat+syst . ZZj;JEWK ?%3 ::’igqo?fmofg‘?:;:’m
o Expected signal+bkg. i 00 05 10 15 20 25 30 35
| — Observed . data/theory
i May 2021 __CMS Preliminary
41 95% CL,_ _____________________________ . CMS EW measurements vs. 7 TeV CMS measurement (stat,stat+sys) _ =
74 Theory 8 TeV CMS measurement (stat,stat+sys) F——o——
13 TeV CMS measurement (stat,stat+sys) ——e——
| aqW o+l 0.84+0.08+0.18 19.3fb™
o | qqw e 0.91+0.02+0.09 359fb"
qqZ —_ 0.93+0.14+0.32 5.0fb"
| 8%CL & /o qqZ — e 0.84+0.07+0.19 19.7 fb”
qqZ o 0.98+0.04£0.10 35.9fb"
\ | T—WW - . '\ 1.74+0.00+0.74 19.7fb"
00 = ETE aqWy ——————+— 1.77+067+056 19.7fb"
b aqWy —_—e—s 1.20+£0.16 £0.21 35.9fb"
o] 1
A ss WW « =t 0.69+0.38+0.18 19.4fb
ss WW b 1.20+0.11+0.08 137"
qqZy — B — 1.48+0.65+0.48 19.7fb"
C \ qqZy M— 1.20+0.12+0.13 35.9fb
Obs (exp) 2.6(2.9)e significance for EW W, W, productior qqWZ P 146+031+0.11 137 fb"
-1
and 95% U.L. of 1.17(0.88) fb for W, W, 9azZ “Ee—— 1.19£038£0.183 137f7
All resul?s at: ! .

2 3 4
Production Cross Section Ratio: o,/ o,

attp://cern.ch/go/pNj7 eo
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Almost 10 years (and x 10 stafistics) have passed...

The “short executive” summary:

Ratio to SM

— fantastic measurements presented for many production and decay modes.

- moved from a “new scalar with mass around 125 GeV", to what seems in all aspects “THE SM Higgs”.
Systematically looking for “an anomaly” in the Higgs sector, LHC now into the “precision”/“EFT” era
- frying to answer several still un-answered questions: 2nd gen coupling, self-interaction, other scalars,

BSM decays...
Prospects:

X S mun — .
EL’ 1

35.9-137 fo ' (13 TeV)

(I
E »
: CMS wz,,/

- m, = 125.38 GeV

£ p-value = 44%

$ Vector bosens
F 5""“ + 3" generalion fermions |
e ¢ Muons

04 e SM Higgs boson

Particle mass (GeV)

- Improvements seen for several analysis beyond lumi scaling thanks to ML. Next stop Run3 and then HL-

LHC: new detectors and improved triggers, I'm sure the best is yet to come (however do not forget that
we are running a >10 year long marathon...)

See you next year..
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