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Higgs particle

%+ The Higgs patrticle is responsible for the masses
of elementary particles, while was the missing
corner stone of the SM before LHC.
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Higgs discovery: A new era of particle physics — measure the o
properties of the new particle
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Higgs boson production and decays
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ATLAS and CMS

Upgrades for run-2 (starting 2015)

- new innermost pixel layer (ATLAS)

- pixel detector replacement in 2017 (CMS)

- trigger improvements to cope with high pp interaction rate
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Run-2 dataset

Full Run2 data-taking finished (~ 140 fb-1): 13 TeV, 25 ns bunch spacing

Peaking luminosity ~2.1x1034 cm-2s-1 (twice design)

- Up to ~60 pp interaction per bunch crossing

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:22 to 2018-10-24 04:00 UTC
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Results presented are based on the analyses of ~ 36 fb-1 to ~80 fb-1 of 13 TeV data
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Higgs Mass
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¢ Precise measurements with excellent detector performance : o(mu)/mu ~ 0.17% (CMS ) and
0.21% (ATLAS), are better/comparable w.r.t. ATLAS+CMS Run-1 combination 0.19%

@ Still dominated by statistical uncertainties, uncertainty on coupling ~ 0.5%



Higgs Width

It is impossible to extract the coupling and Higgs width separately from
on-shell cross section measurement — Importance of I' 4 measurement.
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Run-1 direct Higgs width measurement: g "
T 4 60
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@ 95% CL H=ry H=22 ; N
— 40
ATLAS | 5.0(6.2) GeV | 2.6 (6.2) GeV 2 .
CMS 2.4 (3.1)GeV | 3.4 (2.8) GeV 2
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3 orders of magnitude larger than SM width m, (GeV)
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With the combination between on-shell and off-shell analyses

+ Assuming the on-shell coupling modifiers are the same as the off-shell coupling modifiers

@ssuming NP modifying off-shell coupling without the modification of other background aly
signal expectation.

= e L L B B s
T 14 AILAS  ExpectedSiat ony | _ I'n |[Obs. (Exp.) @95 CL.
A H* > ZZ — 41212y | - Observed-Stat. only | - _CE)bser\t/e:
-1 —— Observed — | --- EXpecie
12 lﬂev’ 36:1:b ] —ObF;erved, 2016+2017 14.4 (1 52) MeV
10__ gV, on-shell = Kg/v, off-shell E 10— -~ Expected, 2016+2017 ATLAS
: 1, 3.8 (3.4) xI'sm
L i - ]
o 1
: 1< : 9.16 (13.7) MeV
B :C}l - CMS ( )
6 E 2.2 (3.3) xI'sm
A e I/ Improves on Run1 expected
2 1 N___ 7 swa limits by ~ factor 2
"""""" A B AR BT

12 14

0o 1 2 3 4 5 6 10
o Iy (Me\clj)l
PLB 786 (2018) 223 Ty CMS-PAé-HI -18-002 8




Indirect Higgs Width Measurement

Introduce the BSM contribution in the Coupling combination parametrization

35.9 fb™ (13 TeV)
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Extract the Higgs width with the mass shift from the interference of the
H—vyy w.r.t the continuum background (gg—yy box diagrams)
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Higgs Measurement Methodology

)
Run 1-style coupling
measurements:

g M, kappa y

Run1legency
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Production pracess Moasuize d-significance femtixpociod ficance (o)
VBF 5.4 4.6 :
WH 2.4 2.7
ZH 2.3 2.9
VH 3.5 4.2
ttH 4.4 2.0
Decay channel
H— 77 5.5 5.0
H — bb 2.6 3.7

r

W
Simplified template
cross sections

Individual channel:

- H-vyy
- H-ZZ
- H-WW

r

Fiducial/differential
cross sections

~

Combination: (addition of H—11/bb/ppu

and ttH)

ATLAS: (36.1 - 80fb1)

« CMS: (36.1fb-1)
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Bosonic channels

Global signal strength
H—-yy H—-Z7Z H—-WW
1.06+0:14.0 15 11940160 15 e T
. . +0.
ATLAS-CONF-2018-028 ATLAS-CONF-2018-018 HVBF:O.62 -0.36
ATLAS ATLAS-CONF-2018-018
Run-2 Combination: 1.13+0.05(stat.)=0.05(exp)*0-059,s(sig. th.)+£0.03(bkg)
ATLAS-CONF-2018-031
1.1670-15 9 14 1.1070-19 9 17 Hegr: 1.190-169 5
CMS HIG-16-040 HIG-18-001 HIG-16-014
Combination: 1.09+0.09(stat.)+0-06_y o5(exp)*0-06_9 o5(th.) HIG-17-031
Run-1 1.09+0.07(stat.)*0-04_9 g4(exp)+0-07.9.06(th.)*0-03 9 o3(0ther sys)
ATLAS+CMS

¢ ATLAS and CMS overall consistent in the 3 bosonic decay
modes with each other and with SM prediction

@ Data precision will be <10% with full Run2 data for yy and ZZ

¢ H->WW:.: systematic uncertainties dominate

11



Signal strength and production XS from combination
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Observe all main production modes.

Significance | ATLAS+CMS| ATLAS
obs (exp.) Run- | (single exp)

VBF | 5.40 (4.60) | 6.50 (5.30)
VH | 3.50 (420) | 5.30{4.80)
ttH 4.40 (2.00)| 5.80 (5.30)
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<+ Assumptions:

k-framework

- Single state, spin 0 and CP-even.

»  Narrow-width approximation:

(0 -BR) (it > H — ff) =

O Fﬁt
I'y

<+ Methodology: parametrize deviations with coupling scale factors {Kx}
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k-framework
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¥> = reliminary . o - _ _ os interval ATLAS Preliminary 16 interval N
- Vs=13TeV,36.1-79.8 b ..x"t 1 x . /s=13TeV, 36.1-79.8 1" 2cinterval < ——
B - m, = 125.00 GeV, IyHI <25 W . Z 5 m,, =125.09 GeV, IyHI <25
n ] I SM Higgs boson . B 5 Foz —
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: Parameter value
_1 2 :
10 1 10 10 el e
: -15 -1 -05 O 0.5 1 1.5 2 2.5 3
Particle mass [GeV] Parameter value

- Good agreement with the SM prediction

* Interactions with vector bosons and (heavy) fermions are already
probed at 10-30% level

» A wide measurement on the ratio parametrization, e.g. Ag ~ 13%

14



Constraints on New Phenomena

Q. T T T T [ T T T T [ T T T T [ T T T T ] CcMS Preliminary 35.9 b (13 TeV)
S . ATLAS Preliminary [ Obs. 95% CL _ 210 L
— 4 X BestFitObs. s
- Vg =13TeV,36.1-79.8fb" ___ ... Exp. 95% CL m
2HDM Type-| —— SM
10¢
1
1= =
2HDM Type |
— Observed 95% CL
----- Expected 95% CL
— [ !
107 ' »
~1 -0.5 1 %98 06 04 02 0 02 04 06 08

cos(B-o)

cos(f-a)

In benchmark 2HDM, (xv, xu, K4, k1) can be expressed as the function of
a and tanp.

- The Higgs boson couplings are same as the SM predictions for cos(f-
a)

- The observation provides more stringent constraint than SM
expectation.
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Fiducial and differential cross section

)/
%®

Measurement designed as model independent as possible.

K/
2 X4

Direct comparison with theoretical predictions at particle level with
unfolding method (Bin-by-bin method @ ATLAS, matrix method @ CMS).

+ A wide and diverse range of physical phenomena to be probed:

™\

 Differential X-sections (20 variables):

 Higgs kinematic: pru |ya| pTt
Cglr(::ztl-?cln * Jet activity : Njets p1j1 Njers_so Hrjee vj1| priz pgz 2| 7
S T Nbpjets
. J * VBF - sensitive variables: Aopuj mj Ayj pruj
NP Correction * Spin - CP variables: cosO* Agji Aynu
p * 2D variables: Pt > Njets prH > cosO*
L J - Fiducial X-sections:
Unfolding « I-/2-/3-jet and inclusive regions

Reco-level | * Inclusive 1-lepton / MET / VBF / VH enriched regions

Fiducial
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Cross Section Measurement

CMS Preliminary 35.9 fb' (13 TeV)
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_18F —~L 1 = S 4F
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S kTR 1*] L $.-— R T A
§ 08 — . I [ v 9 O § §I %I ;I ___________ % % _____
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0'4 [ 1 1 1 1 1 1 1 1 1 -'C-U' g T T N A S S B S N RS
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PLB 786 (2018) 114 Py [GeV] HIG-17-028 P! (GeV)

¢ Similar accuracy in yy and 4l channels, and consistent with SM
predictions within uncertainties

¢ Significance uncertainty reduction compared to Run1 with finer binning

¢ Boosted gg—H—bb search sensitive to the high pT(H) bin
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Cross Section Measurement

$4454% XH = VBF+WH+ZH+ttH+bbH
Total stat. @ syst. uncertainty __|
p-value NNLOPS =7.8% -

I ..... : { # p-value MG5 FxFx = 9.4% —

r— T T T T T T T T = == [frrrTryrrrrTyprTTT T[T T T T T T T r 1 1T
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B _ 13 TeV, 79.8 fb™ I MG5 FxFx K = 1.47, +XH i

o= 0.1— « " NNLOPSK =1.1, +XH ] . gg—H default MC + XH 7

) NNLOJET®SCET + XH

0.08 == XH = VBF+VH+ttH+bbH
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—
<

0.06

dG/dle
|||||| T

_ S -
004 ........ %_—
N + M- x 102K
— : N— B
0.02- + |+ + G
L L °
O \ramesdzzmoni2222820 2227, S T e T e L WP o
s I < 2
— +
a 15 I [ P &)
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b} 1" 1 [ i i B
< i ©
'—. ] 1 1 1 1 1 1 Il " - 1 -.9
0 10 15 20 30 45 60 80 120 200 350 1000 -% Oo 50 100 150 200 250 300 350
Py 1GEV] § Py [GeV]

¢ Similar accuracy in yy and 4l channels, and consistent with SM
predictions within uncertainties

¢ Significance uncertainty reduction compared to Run1 with finer binning

¢ Boosted gg—H—bb search sensitive to the high pT(H) bin
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Interpretation from differential cross section

pTH sensitive to c-Yukawa due to interference between c- and t-mediated

contributions in ggF

1.4 —KC——IO
= Kc= =0
=0
1.2 Ke
—K.= 3

[—
(e

ff?

—0.9 <%, <09

(Yo daldpr,)(1lo daldpr y)sm

prn [Gev] PRL 118 (2018) 121801

( EFT approach with differential cross sections )

SM NP

L= C),O + CgO + CHWOHW + CHBOHB

+ CyO + CgO + CHWoHW + CHBOHBa

No significant deviation from SM

10

A E — Combination
1.5H—Ho> 2z 6
Fl—H oy
T —5
0.5:— _4
O
- -3
—0.5

(—1.2 < xp < 1.2 expieeted)
—43 <Kk, <43 (—54<x. <53 ef(’%h:d\
+Best fit SM

2CMS Preliminary

35.9fb" (13 TeV)

2(5 —10' |
I I I IIII I|III|III

—8—6—4—2 O 2 4 6 8
HIG-17-028 K,

5 variables: p." N M 1Ayl P}

H — yy, \s=13TeV, 36.1 fo', m,, = 125.09 GeV

0.4+

02F ¢ .

ATLAS -

Cyp = CHW

g
QJ

[ 68%CL
[ 95% CL
* Standard Model |

01 0 01 02
arXiv:1802.04146 c

CI—IW

02
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Simplified template cross section

¢ Fiducial volumes based on properties
of production but not of decay
gk
¢ Less model dependence
EFT
coefls | & Make use of Rec. optimization for
*********** ~ | [rlover o sensitive improvement
'S [ MVATow pr(V) | E »| high pY. . specific
i [ MVA high pr(V) | ‘g s > > 1-jet —>> BSM
R I »| very high py
*********** ¢ Further combination and interpretation
H—Tt = - o (bbH) o(tH) . p
| CCC— .

The signal yield in each category c is the sum over the yields from the STXS bins

Stage-0: production mode separation H—Z2Z

H —_ vv Production bin Cross section (o - 8B) [pb] (o-B)/(o - B)sm
SM expected Observed Observed
Process Result Uncertainty [fb] SM prediction Inclusive production, |yg| < 2.5
(Iyul <25) [fb] Total ( Stat. Exp. Theo.) [fb] 1.33 +0.09 1.57 £0.16 + 0.07 £ 0.04 | 1.18 £0.12 + 0.05  0.03
+15 +9 +4 +5 Stage-0 production bins, |yg| < 2.5
ggF 98 (s %) 102 *3
VBE 1o 434 ( 26 +13  +19 ) 80 + 02 ggF 1.17 +0.08 1.22£0.17 +0.07 + 0.04 | 1.04 = 0.14 + 0.06 + 0.03
-0 A mzd ol Sl VBF 0.0917 £0.0028 0.25+0.08£0.02£0.01 | 2.8 £0.9 £0.2 0.2
VH 4.9 +2.7 ( +2.4 +1.0 +0.6 ) 45 + 02
—25 A =22 =09 05 VH 0.0524*0:0026 0,05 +0.05+0.01£0.01 | 0.9 £1.0 0.1 +0.1
+0.6 +0.5 +0.2
Top s 98 (5 =02 )| 13 01 ttH 0.0154*0.0011 <0.07 <200 20




Event categorization

H—-vyy H—Z2Z

STXS Regions  Reconstruction Categories st 0 Particle level Reduced - Reconstructed event categories
a e . .
T .. ggF 0J Fwd, Cen (28, 29) g production bins Stage 1
........................................... .. ggF 1J Low (27) - O-jet | o | . N, =0, p* <100 GeV
g . -p.4-Low
- 60 < p <120 Gev { .................................. . ggF 1J Med (26) | £ ; S Pr
 E— —Je y .
120 < pH < 200 GEV «{rerrerrenrniruirniianianiniinnnn - ggF 1J High (25 :
i { BSM-like % @ p," <60 GeV Ty ; . py* <60 GeV
. 9oF-1jpLow |- jpy-Low
mGOF + g7 (—qq)H, — p.f_’ > 200 GEV +qererenenrans - ggF 1J BSM (24) | T . T N 1m0 cev]
H = 1-jet 60 < p."< 120 GeV 1 <P < e ot =
[® PT > 200GV qreeeseereens " 9gF 2) BSM (20) ggF ] Py I ggF-1j-p;"-Medium | 1j-p,*-Medium i =
ggF, > 2 jet b
H < G0 GEV wreererrerns P> 120 GeV 1 pr'>120 Gev
not VBF-like, —| |* PT < 60G&V 0gF 2] Low (23) - I ggF-1j-p,"-High |: 1j-p,#-High i
e 60 < pH < 120 GeV -} ggF 2] Med (22) > 2 jets :
_ , wF2 | /<200 GeV
L— > 2-jet, 120 < pH < 200 GeV -{---|- ggF 2J High (21 | . . : Py
N ph 99 gh (21) pJ<200 GeV : : | VBF-enriched-p/-Low |<—————— 1 5 120 Gev
° pfjj < 25GeV [ VBF-pT'-LOW |:
VBF-like*, ; v
« 07 5 25Gev VBF p/ > 200 GeV | : . _ p/>200 GeV N =2
T | VBFp/High | | VBF-enriched-p,-High ~————— o
. pi < 25GeV e - VBF low-p’// BDT tight, loose (18, 19) 3
All Higgs like* A
events,  — VBF-like*, Hjj NN IT ) Hadronic V decay | . m; <120 GeV
Iyl <2.5 - pr’’ = 25GeV weeees - VBF high-p;// BDT tight, loose (16, 17) | VH-Had | VH-Had-enriched
., pr < 200GeV, VH-liKe" sweeeseesmsssssssssmssssssnsssnaans - VH had BDT tight, loose (14, 15) - . N, =0, p*>100 GeV
qq’—Haq’ 1 : : /=0, p*> e
(VBF + VH hadronic), BSM-like Rest Leptonic V decay I : 0j-p,*-High
p!r > D00 GEV/ +{eerreerrerrrerrmrrnmrrnmrssrssssssssssssssssnnssssnsans - qqH BSM (13) | VH-Lep | N,,=5
- . VH-Lep-enriched
Q0 = WH cremrnimmr e - VH lep High, Low (9, 10) .
; . A ttH Hadronic
S T e
8¢ — ZH (Z—¢¢) VH dilep (8) ttH | ttH |: ttH Leptonic
@ z (had decays) ttH had BDT1-4 (4-7) : | MttHlep-enriched
top (tEH, tHQ, tHW) «eherrnnnnnnmmmmmmmnmnii s 3
P d { (lep decays) ttH lep BDT1-3 (1-3) ATLAS .
m bbH (merged at all stages with ggF) Prellmlnary 13 TeV, 79.8 fb' 115 <m, < 130 GeV

*VBF-like: m;; > 400 GeV, IAy_,»_,»I >2.8
TV H-like: 60 < m;; < 120 GeV

- Event categories are defined based on kinematic properties of the yy/4l
system + extra particles in the event

- Good sensitivity to main production modes / stage-1 regions
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Simplified template cross section (Stage-1)

Less model dependence: separate the theory uncertalntles |n measurements

ATLAS preliminary I I I ' [ [ [
— ATLAS Prellmlnary +  Expected SM —
Stag e- 1 . H— * l‘ Observed: Stat + Sys —
- (H + leptonic V') eV, 79.8 fb-1 SM Prediction
i i Reduced Stage 1-1ly | <2.5 —
H oBlfb]  (0°B), [fb]
II_W—_’;Ll ) I_Z—wlil ggF'O_/ : +. ~20°/° 850 = 160 720 = 50 :
SN pPTTRTON ggF-1j-pH-Low | _— 90100 170220 |
¥ [150,250] ggF-1j-p$’-Med B = 110 = 65 120 = 20 B
) ggF-1j-p;’-High B - . 7+ 26 24+5 B
o N 160 = 110 140 = 30
+ [ B 99F-2/ | * —
VBE- p"T-LOW B . " 22090 872227
(EW qqH incl. VH — qqH) VBF-p"T-High = ! u /3 30 + 25 4.1 fgﬁg B
um | IT e I & VH-Had — . 20105  359°!°
VH-Lep : - 40:35  165°°° B
tH §§§ (9<5§/OOCL) 15'4+11é
- | | | | | | | | | | | | | | | | | | | |_
4 6 8 10
Merged strategy: 5 ggH, 1BSM, 1VBF, 1VH-lep, 1ttH ATLAS-CONF-2018-018  oB/(oB),,
o) — oy -
a —  gg—H, O-jet ATLAS preliminary 40 ° Data —
s | + 100% \s=13TeV, 36.1 fb” ~ ° _
o - ®  Hoyyand HosZz*—sdl 4944
= ~23%,  gg—H, 1-et ry p.<200Gev I SM
= pH < 60 GeV m, =125.09 GeV, Iyl<25
' 10 Bsst Precisions”” =
X — —
s * + ~60% B  ~40% — -
- gg—H, = 2-jet ]
o o
B gg—H, 1-jet p7 <200 GeV + ~400% ~150%-
-li /qq— HIIZHI
oy — IIF ?g 60 < p’;’ <120 GeV or VBF-like 99799 v gg/qq—>ttH__
= Jl ]| ~55% ~40% B _s =
— =14t ] H 1-iet gg—H, > 1-jet —]
o2} ] o0 b GeV pH > 200 GeV —
B 10k | 0<p7 <200 Ge +qq—Hgq )| B
8 p’T > 200 GeV

ATLAS-CONF-2017-0477 sSimplified template cross section measurements _ 22




Interpretation with EFT framework

The relationship between EFT parameters and STXS

= — I I I I I I I T T T T =
)
Q --=--¢G =0.00003 cHW = 0.04 ATLAS Preliminary
540 - —— cA=0.0003 -r-:cHB=0145 o Vs= 13 TeV, 36.1 fb’ —
& E - cu=025 -~ cWW - cB = 0.06 : ! =
o ! 1 : i ]
s - - . | i : ; —
= L : ! ! : T i .
s L i ! ! : ! ]
s ! : ! !
! : ! :
! : 5
1
B(H-yy) ggF qg—Hgqg qg—Hgqg qq—Hag qq—Hgg qg— Haq Hiv Hiv Hil all ttH
B(H— 4l) pig<25 GeV pj32 o5 gey  VH-like rest piT>200 Gev low p:’ high pTW low pi high pi
T T

Observed HEL constraints with H— ZZ* and H — vy
I b I

asramnay| © A general procedure for moving beyond «

Vs=13TeV, 36.1 fb

S framework into a more general EFT framework

cG : —0,:05_0;_28
A =10 3+19 % 10~
€A =037 % 10

1
—

cG[10*]

cA[10%]

¢ Most stringent constraints on the effective

I i?“‘s"igiﬁ couplings to photons and gluons w.r.t. global fit
o = 050 4028 to data from Tevatron and Run1
cHB[107] | :

CHB = 0.026 £ 0.077

cw-carres [ ® More precise constraint is expected with more

Gl -~ cB = 0.078 0,049

| A measurements and more robust theoretical tools.

-2 0 2

ATL-PHYS-PUB-2017-018 Farametervalue 23




Search for H—-Zy

¢ Similar to H—vyy ones via loop interaction (BR(H—Zy)
=0.22% ) : probe BSM contribution in Ioops

=0.15%, BR(H—yy)

Combination: o(pp—H) <3.9 (2.0) x SM

>2000F g T 5 't """"" = o
= o Data -
selected events H—)Z'Y 21 800_ (s=13TeV,36.1 10"  — Background fit : @95 A)CL ObS./ EXp.
v 514008 o(pp—H
208 I'vgr BOT |22 (pp—H) 6.6/4.4 SM
| xB(H—Zy)
>0.4 <04
T(y) / m(ll
PT(y) / m(ily) —l u(Runl) 11
li lepton flavour —“Ll - i
h"“’c"" pTt ——“‘“’G"V s D e R T T e 35.9 1o (13 TeV)
' ' ‘ ‘ t.U 0 | T T T T TTT T T L I|
| " m v Vv Vi § —50-1 e + + + . e Observed - 68% expected
115120 125 130 135 140m14[% e\1/]50 © Expected (Background only) E 95% expected
Zy
1° % © Expected (SM mH=125 GeV) — olog,=1
Split H—>Zy / y*y measurements ot Lonon g
. . H—Zy—eey, Untagged 1 ——— @
Wlth IIlH—S OGGV H—Zy—eey, Untagged 2 ® @
H—Zy—eey, Untagged 3 Q@
! H—Zy—eey, Untagged 4 —QE— @
H—Zy—eey, Dijet tag o @
H—Zy—eey, Boosted e
H—-Zy—-uuy , Untagged 1 e
______________________ H___ H—Zy—uuy, Untagged 2 o e
H H 72 H—Zy—upuy, Untagged 3 —e—
e e W a H—Zy—uuy, Untagged 4 o e
'z V72 H—Zy—uuy, Dijet tag o e
H—Zy—uuy, Boosted @ QO==
Obs. (Exp.) 95% CL | W -, D
S. XD. 5 imit H—y*y—upy, Dijet tag . oe
( p ) 0 Gay*y%uw, EB Low R9 S ““_Only
H-y*y—uuy, EB High R9 —=e= ¢
H—y*y—uuy, Combined —=—e ¢
* H— Ily, ] ——0
BR(H H y Y H eeY) < 4.0 (2.2) X SM _> Y Comblned | | | .I 11 11 I| | | | 11 11 I|
1 10 10°

95% CL upper limit on o/c24



Di-Higgs search

............ CMS 35.9 fo' (13 TeV)
ATLAS Prellmlnary - g:s:;‘t’:: bbVV
(s=13TeV, 27.5-36.1fb" — Exzected ‘1o Observed 78.6xSM

[ oM (pp — HH)=33.4 b Expected =20 | Expacted 88.85M

bbbb

Observed 74.6xSM
Expected 36.9xSM

Obs. Exp. Exp. stat. |

HH— bbbb 129 207 185 | gg—HH
_ - bbtt
. e e re o 1 5 —+— Observed
— - —-- Median expected
L ] bbYY o
HH-~ bbyy 204 263 251 Omnzs -5 R 6% expectec

95% expected

slight excess

[ ]

. —slight deficit ™ -
Combined * g d6? 1?4 9.2 gb?eTe?QZi?SM

Expected 12.8x SM
e L

95% CL 2? it 30 40 EIOH 60| g(t) sn?o 6 7 8910 20 30 40 506070 100 200 300 400
o CL upper limit on o = (pp ) hormalized to O oF HIG-17-030 95% CL on OHH/Oﬁ'\I—/lI

Getting close to 10*SM rate for Di-Higgs production
Constraint on self-coupling (obs/exp) @ 95% CL.:
- ATLAS : -7.1<ky<13.6 / -11.8<k\<18.8

- CMS: -5.8<k)<12.0 / -5<ky<12.1 -



Selt-coupling from single Higgs

All the single Higgs production and decay processes are affected by an
anomalous trilinear (not quartic) Higgs self coupling, parametrized by K.

H/ Y Vv
// _
/ — ~
" , H _‘/ N
- - @ _ _ _
\ \H / 4
\ ¥ ~ _ -
AN

(5'()"\‘[%?-] OBR|Y% | ) Based On HlG_17_031,

: ll”'v:{«" datia —

- ’ 10
-"/ i s WW 1k

e ggF ***+ VBF =ee ZH === WH e=e ({{{

Enhancement for ttH and H->VV @ small kx e 229, o = [=13.7.9]
From Davide’s talk @ HC2018 26




¢ Main boson decay channels now entering precision era

¢ Comprehensive Higgs property measurements: mass,
width, fiducial/differential cross section, simplified
template cross section: everything is in good agreement
with SM

@ Still missing: Zy (current limit 0*BR < 6*SM with 36fb-1)

¢ Run-2 data collection was done. It is promising in the
next year.
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