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Introduction and Outline

Since its discovery in 2012, the Higgs boson has been one of the focus at the ATLAS

» test the Standard Model (SM) prediction,
» any deviation could indicate Beyond Standard Model (BSM) physics

Higgs boson is fundamental and the only known scalar particle

We need knowledge on its properties

With LHC Run 2 data (and early Run 3), ATLAS has measured 7/ as Luminosity
Higgs boson mass,
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResultsRun3

The Higgs Boson at LHC

Higgs Production mechanisms: Decay channels:
» Gluon-gluon fusion (ggF) » H — ZZ":low BR, good S/B ratio, high mass resolution
» Vector Boson fusion (VBF) » H — yy :low BR, large background, high mass resolutions
» Associated production with a vector boson (VH) » H — WW?™ : high BR, low mass resolution
> Associated production with top quark pair (ttH) > H — bb and H = 77 77: high BR, large background, low
a b mass resolution
» H - u*tu= and H — Zy : very low BR
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Higgs Mass Measurement

Phys. Lett. B 847 (2023) 138315
The latest ATLAS H — yy Xiv-2309 05471
— rXiv: !
> Full Run 2 dataset (140 fb~1) a
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2019-16/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EGAM-2021-02/

Higgs Mass Measurement

The latest ATLAS H — yy Phys. Lett. B 847 (2023) 138315

Full Run 2 result: my = 125.17 £0.11 (stat.) + 0.09 (syst.) = 125.17 + 0.14 GeV

||||||||||||||||||||||||||||||||||
ATLAS —Total DStat. ISyst.
0.1% precision from a single channel!
Total Stat. Syst.
Run1H-yy | ——&——126.02+0.51 (£ 0.43 + 0.27) GeV
Source Impact [MeV]
ATLAS + CMS Run 1 —.i— 125.09 + 0.24 (+ 0.21+ 0.11) GeV Photon eﬁer§y sc.ale .
Hosyy, H>ZZ 4] | Z — e e calibration
Er-dependent electron energy scale
- .
! e~ — v extrapolation
Run2 H—yy . 125.17 £ 0.14 (+ 0.11+ 0.09) GeV Conversion modelling
' ignal-background interterence 0
Resolution 15
Run1+Run2 Hoyy ‘ 125.22 + 0.14 (+ 0.11+ 0.09) GeV Background model 14
Selection of the diphoton production vertex 5
| Signal model 1
I|IIII|IIII|IIII|IIII|IIII|IIII|II
123 124 125 126 127 128 129 Total %0
m,, [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2019-16/

Higgs Mass Measurement

Phys. Lett. B 843 (2023) 137880

The latest ATLAS H —» ZZ" — 44 (£ = e, u)
> Full Run 2 dataset (139 fb~1)

Full Run 2 result: my = 124.99 + 0.18 (stat.) + 0.04 (syst.) = 124.99 + 0.19 GeV
ATLAS —e— Total
> _IIIIIIIIIIII IIIIIIIIIIIIII > :|III|IIII|IIII| IIIIIIIIIIIIIIII ‘llll‘llll‘llll‘llll: * Statonly
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Ry - Vs = 13TeV, 139 fb” W 1 = - H— 77" - 4l ] L | i
2 - » B Z:jets, ] 2 70 Vs =13 TeV, 139 fb" [ ] Background g te : = : 124514073 (073 Stat)
GCJ 100 N 7 Y Uncertainty 7 S o - |
> - m — 1
L 2u2e ——&—1 125.33 £ 0.50 (t0.49 Stat.)
2e2u —— 125.01+0.29 (+ 0.29 Stat.)
- 4u —— 124.93 +£0.29 (+0.28 Stat.)
: Combined — 124.99 + 0.19 (£ 0.18 Stat.)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2020-07/

Higgs Mass Measurement

Xiv:2308.04775
ATLAS Combined H - ZZ" - 4fand H - yy N

> Full Run 2 dataset (140 fb~1)

» 18% compatibility among input measurements
» The most precise my measurement to date

» ATLAS+CMS combination under preparation

Full Run 2 result:

my = 125.10 £0.09 (stat.) £ 0.07 (syst.) =125.10 £ 0.11 GeV

T | T T T T T T T T | T T T T | T T T | T T T T | T T T T
ATLAS - Total Stat. [ | Syst. | Combination
Run1: \/5=7-8TeV, 25", Run 2: /5 = 13 TeV, 140 o™ Source Systematic uncertainty on my [MeV ]
Total - Stat. - Syst /v Et-independent Z — ee calibration 44
Run1 H — vy F——e——1 12602+ 051 (+043+027)Gev | ¢/ ETINACP
. . e/y Et-dependent electron energy scale 28
Run i1 H — 4¢ ! - | 124.51 + 0.52 (+ 0.52 + 0.04) GeV H — vy interference bias 17
Run2 H — Yy I'-'I 125.17 + 0.14 (i 0.11 + 009) GeV e/'y photon lateral Shower Shape 16
Run 2 [ — 4¢ e 124.99 +0.19 (+ 0.18 £ 0.04) GeV | e/ photon conversion reconstruction 15
Run 142 H — vy [t 125.22 + 0.14 (+ 0.11 + 0.09) GeV e[y energy resolution _ 11
Run 142 H — 4¢ —o— 124.94 + 0.18 (+ 0.17 + 0.03) GeV H = yy background modelling 10
un T+ = 94 +0.18 (+ 0.17 + 0.03) Ge Muon momentum scale 8
Run 1 Combined HT—— 125.38 + 0.41 (+ 0.37 + 0.18) GeV All other systematic uncertainties 7
Run 2 Combined 125.10 + 0.11 (+ 0.09 + 0.07) GeV
Run 1+2 Combined 125.11 + 0.11 (+ 0.09 + 0.06) GeV
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2022-20/

Higgs Boson Width Measurement

Phys. Lett. B 846 (2023) 138223

» SM Theoretical prediction Higgs width of 4.1 MeV is much smaller than the detector resolution (GeV level)

> Indirect measurement from the ratio of the off-shell/on-shell Higgs boson production
> H-> ZZ" - 4¢ and 2£2v, full Run 2

2 2 2 2
o on-shell gggFgsz off_sl}_?]] 1y~ gggFgHZZ I‘H _ Hoff—shell
A gg—~>H— 2 ) SM —

gg—>H—~>Z2 mHFH mZZ FH .uon—shell
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16513 TeV, 139 fo” — Exp-Sys = off—she —-0.6 1613 TeV, 139 fb — Exp-Sys

Obs-Stat. only: 1.1°0° Exp-Stat. only: 1.0°0° . > 330' ObS. (220' eXp.) - Obs-Stat. only: 1.1°2° Exp-Stat. only: 1.0 °0° .
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exclusion of Uoff—shell = 0
> First evidence for off-shell

Higgs boson production!
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68% C.L.
[y = 4.5%33 MeV

95%CL limit
Obs.(Exp.):

0.5(0.1)< 'y <10.5 (10.9)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-32/

The Higgs boson cross-section and couplings

Nature 607, 52 (2022)

» Production cross-sections and decay branching ratio are a way to probe the strength of the Higgs boson
coupling with SM particles and possible BSM effects
» After 10 years from the discovery, ATLAS provided the combined measurements of its couplings

tH

ttH
ggF+bbH
VBF

WH

ZH

16/12/2023

Observed/SM of Cross-section X Branching Ratio

Analysis enter the combination:
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The p-value for compatibility of the

¢ X B normalized to SM prediction

measurement and the SM prediction is 72%
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Decay mode Targeted production processes
H—yy ggF, VBE, WH, ZH, {iH, tH
H—ZZ geF, VBF, WH + ZH, (iH + tH
ftH + tH (multilepton)

H—> WW ggF, VBF
WH,ZH

ttH + tH (multilepton)

H— Zy inclusive
H — bb WH,ZH
VBF

ftH +tH

inclusive

H— 17 ggF, VBF,WH + ZH, ttH + tH
ttH + tH (multilepton)

H— pu geF+1tH +tH,VBF+ WH + ZH
H — cc WH+ZH
H — invisible VBF
ZH


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-23/

Evidence of VH, H - t+1~

V H final states: HIGG-2018-20

» H — t*1~ atleast one T decaying hadronically (TiepThad @Nd ThadThad, at least one t decaying hadronically)
» W — fv,Z — £¢,V decaying leptonically (with ¥ = e, u )

Results extracted from a simultaneous fit of the NN score in all final states
> Observed (expected) significance of 4.2 (3.6) o: evidence of VH,H - t¥7~ process
> Measured signal strength u,y = 1.2810:32 (Corresponding cross-section 8.57%% fb, SM prediction 6.59 + 0.03 fb)

L I I I LI B L B
ATLAS Vs =13 TeV, 140 fb™

—Total  —Stat. VH, H > 1t Significance
exp | obs

Tot. (Stat., Syst.)

ZH| v 1.09 00r (%o ‘o9 ) WH 2.2 3.3
/ZH 2.9 2.8
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1.28 05e  (‘oz ‘oar) Evidence of

1 1 1 IIII|IIII|IIII|IIII|IIII|IIII|II VH,HﬁT+T_
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-20/

Higgs Rare decay: H — Zy

> H — Zy Rare decay Phys. Lett. B 809 (2020) 135754

Xiv:2309.03501
> Probing the Higgs properties and for validating SM/BSM theories f— —

S B B s R -
» Using full Run 2 data, observed an excess
% Z reconstructed from €7 £~ (£ = e or u) decay
** Photon well isolated
¢ Sensitivity enhanced studying the S/B in different categories to exploit
different production modes
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-42/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2022-22/

Higgs decay to invisible

Phys. Lett. B 842 (2023) 137963

» Probe possible Higgs decay to WIMPs (Higgs portal dark matters)
» Missing transverse momentum (ET7"*>*) in the interaction
» Run 1+ 2 Combination

At 95% CL:
BR(H - inv.) < 0.107 (0.077 expected) Constraints on Higgs portal WIMP cross-section as
SM: BR(H — inv.) = 0.1% function of the WIMP candidate mass
z 1 T T T | | | | CE' = ””_‘ By, <0.093
1 0.9 ATLAS — Observed < L ATLAS L Allimits at 90% CL
Q 0.8 (s=7TeV,47" ... Expected g 10™ F \\‘._. ¥S= 7TeV, 47"~
5 Vs=8TeV, 20.3 ft’ s S . \\ Vs= 8TeV, 20.3 fb"‘_: Higgs Portal WIMP:
£ 07 /5= 13 TeV, 139 b <2 ; o1 b \ ¥5=13TeV, 139" 5 - - Scalar
E_') 0.6 2 Eoee .. ) e Majorana
o © =Tl ] \  — : -
S 05 R e ; - Vectorger
EI) 04 107 :: ________,__,___':. j ________._;.—.-’—ZZ _____ Vectory mogel, o = 0.2
&\‘; 0.3 . :-"""-;n::-ese = e . Other experiments:
S -49 [ . S T 1 — . XenoniT-Mi
10 r ' ~attering 7] 9
0-2 - a coherent elastic neutrino-nucleus scattering 1 . - DS50-MigNQ
0.1 P a 3 — - Dsso-MigaF
0 | | L | | | 10758 | ---- Pandax-4T
sé«é‘ Qxéf T ﬂ\\\*é‘ %Q"é\/\ @o&& \0°‘°W x0°‘°v F e e e ] T LUXZEPLN
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-05/

The Higgs boson couplings

» Results interpreted in terms of Higgs boson coupling strength Nature 607, 52 (2022)
multipliers Kk in multiple scenarios

Universal coupling strength modifiers The coupling strength modifiers for Allows for the presence of non-
Ky (vector bosons) and kg (fermions) W, Z,t, b, c, tand u are treated standard model particles in the loop-
independently induced processes
LL [ T I T T T T I T T T T T T T T I T T T T ] s> ""| T T llllll| | T lllll T | T T | T | T |
X C served bestfit E[2 ATLAS Run 2 Kz e
1.15F ATLAS Run2 ;8gserve328‘yif(§L = ;lj 12 3 o . o . ATLASRun?
C - Observed 95% CL = E Er=x = Wi o |
1.10F SM prediction . © i ¥ «x,is a free parameter 7] — el Lepton Quarks
E E E“‘lé 10 E_ SM pfediction _E Kt B R \v_“v_“v_‘ ul c ‘,
1.05 = S - S e [
1003— _f 102? Leptons Quarks _gl KT? = u
005k E BranEn - b p | e - |
= ; 0t B - En e bl e
090 :_ _: Force carriers Higgs boson . L s l :M pfr:deljon 0, k, <1 _|
E E 10_4 | C_“' | IZI- -:‘;I 4 | e Parameter value notallowedi
0.85F = > L4ETT T I
- = S ] 0.8 1 12 14 16
O'SOZ_I T T T :._,_ 1.2 a 1 B 68% CL interval
0.95 1.00 1.05 1.10 1.15 1f ; 3 H Y S S . '
The best-fit values: Ky o-sf—.....l ol F } T By frormrmrnen ey |
> ky =1.035+0.031 107" 1 10 102 0 0.05 0.1 0.15 0.2
> Krp = 0.95 i 0.05 Particle mass [GeV] 95% CL limit
The p-value for compatibility of the combined Compatible with their SM prediction The p-value for compatibility
measurement and the SM prediction is 14% Coupling with charm quark: with the SM is 61%
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-23/

The Higgs boson Simplified Template Cross Section

» STXS framework defines exclusive regions in the Higgs phase space of the Higgs

production processes

Nature 607, 52 (2022)

» Based on the kinematics of the Higgs and of the particles produced in association
o Minimizing the dependence on theoretical uncertainties

o Maximizing experimental sensitivity also to possible BSM effects

ATLAS Run2

sl w?

-

@ Data (Total uncertainty)
Syst. uncertainty
E== SM prediction

I 1 =
60 120 200 0

p¥ [GeV]

\
120 200
pt [GeV]

10!

.
VH-enriched VBF-enriched
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+* Simultaneous measurement in 36 kinematic regions
% Combining the results in the 5 observed decay channels

» All measurements are consistent with the standard
model predictions, p-value 94%
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BSM/EFT

ATLAS-CONF-2023-052

» The STXS measurements and differential cross sections are interpreted
Effective Field Theory (EFT)

» The production cross section and decay branching ratio measurements are interpreted
BSM scenarios: Two-Higgs-Doublet Model (2HDM) or Minimal Supersymmetric Extension of the SM (MSSM)

Linear SMEFT model result: 2HDM interpretation: Plane of excluded regions at 95%CL for
Constraining power from the Higgs decay Type-l model (all fermions couple to same Higgs doublet)
and production modes
ATLAS Preliminary ..
| V/5=13TeV, 139 fb~", my = 125.09 GeV SMEFT A =1 TeV _ ATLAS Prellmlnary =1 x Obs. 95% CL
o=z V5 =13TeV, 36.1 - 139 fb~! ——- K Exp. 95% CL
1o zze sw _ [ k Obs. 95% CL (inc. k,)
lmss My =125.00 GeV -—- Kk Exp. 95% CL (inc. K:)
B g 2HDM Type-l, My =1 TeV ==+ SM-like coupling
Hggr 101
- Mver Q F !
OwH c i l'
10z _'(E ’1

4 Oen

- No deviations from the SM
. predictions p-value (94.5%)

100 r
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S 102f
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o ] | [
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The Higgs boson Fiducial Cross-sections

Eur. Phys. J. C 83 (2023) 774

» Fiducial phase space definition based on detector acceptance to

minimize the model dependency

Phys. Rev. D 108, 072003
arXiv:2304.09612

Different phase space definition to target different production modes

phid

SR SR
. N data N bkg

CxiL

» gluon-gluon Fusion (ggF) Fiducial Cross-sections
H - WW* - evuv

= 6r T T T T T T
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Pred. / Data

dc“d/dA¢jj [fb/rad]

C: accounts for detector inefficiencies

» Vector Boson Fusion (VBF) Fiducial Cross-sections

H-WW"—>evuvandH > ZZ" > 4¢+H > yy

e L B
OQE—ATLAS ® Data B Powheg+Pythia8
F {s=13 TeV, 139 fo! [ Data Stat. Unc. A Powheg+Herwig7
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X MG5+Herwig7 3
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The Higgs boson Cross-sections at 13.6 TeV

arXiv:2306.11379

Measurements at 13.6 TeV, early Run 3

H - yy channel:
Luminosity 31.4 fb~1
Fiducial cross-section dfiq ,, = 76113 fb

Luminosity 29.0 fb~1

Assuming SM acceptances and branching fractions
Total cross-sections o(pp = H) = 67112 pb

Combined total cross-section:
Standard Model prediction:

o(pp > H) =58.2+8.7pb
o(pp - H)gyy =599 + 2.6 pb

H — ZZ* — 4% channel:
Fiducial cross-section ogq 4, = 2.80 + 0.74 fb

Total cross-sections c(pp - H) = 46 + 12 pb

Measurement in agreement
with the SM prediction!!!
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> \s=13.6TeV, 31.4fb" —gptal FdL f o 18pH—= 22 Al -z 1 1 I: Y Hoyy & H—>ZZ*—4l e Iscae:n_cetrtamty E
= —olgnhal p (%) C - » v tXX, VWV — . - s m Total uncertainty (scale ® PDF+a) —
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The Higgs boson CP Structure: Higgs-Vector Boson

» Looking for signs of CP-violation in the Higgs sector Phys. Rev. Lett. 131 (2023) 061802

» SM Higgs boson is a CP-even scalar particle arXiv:2304.09612
» Look for possible CP-odd couplings

» Study the coupling with vector bosons (HVV) and fermions (Hf f)

» Use of Effective Field Theory to discriminate different CP hypothesis

HVYV vertex in the VBF production

° Expected: Stat+Sys
Warsaw basis ATLAS a Obmervod: SateSye - i esul
. H— 77" — 4] —A— Observed: STXS
Operator Coupling {s=13TeV, 139 fo —¥— Observed: Hyy .
— SMEFT CP-odd couplings —— Observed: Hyy + Hre Higgs decay modes
O DU (I)'I' cI)VV#Iv WHv I C HW ®  Observed: CMS
— A BestFt  eweOL » H-yy
O 417 CDTCI) I BHY C..o — 008 [-042 031] R
PWB VVI“’ HWB CHE;’ —d— 000  [-0.37,0.37] » H-o1t't
_ t & B v _ . 006 [0.22,009] > H->ZZ" -> 4¢
Ovs ot®B,,BH Cog | o oo lomeml
C - —_— 000  [-0.69,0.69]
A simplified assumption: HISZ basis e - 025 (082,011
° :. .............................................................. [T SRR > cOnsistent with the SM
A2 - -!—I— 0.60 [-0.07,1.09] .

CHVT/ = CHE = v_zd' CHVT/B =0 c, - A £060  [-150,150] expectation

3 i - 026  [-0.15,0.67] e epe

d is the only CP violation parameter | s o ooz | » Nosignificant CP-odd

g o <100 000 [0.02,00T] component is observed
o e o ., oot (0010031

Parameter value
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The Higgs boson CP Structure: Higgs-t

Eur. Phys. J. C 83 (2023) 563

Hf f vertex studies in the H —» 777~ decay

» The CP-mixing angle ¢, is reflected in T decay kinematics
» Rejection of the CP-odd hypothesis at 3.40 (2.10 expected)

Observed: ¢p2PS = 9 + 16°

Expected: ¢, © = 0 + 28°
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Hf f vertex studies in the ttH/tH production

> Measure the CP structure of H-top interaction in ttH and tH production using H — bb decays
(H — yy done in Phys. Rev. Lett. 125 (2020) 061802 )

» Uses lepton+j

n
al
o
o

[ Vs=13TeV, 139 fo!

Events / bin width
1000
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_
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o
o
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The Higgs boson CP Structure: Higgs-top quark

arXiv:2303.05974

Liig = —k,y: oY (cos @ + iys sin @)y,

\_'_I\_'_I

CP-even CP-odd
SM:k; =1anda =0
40
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- ATLAS
I Vs =13 TeV, 139 b’

% Bestfitt a=11", k;=0.84
% SMCP-even: a=0", k=1
< CP-odd: o=90", K, =1

Best fit value:
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o+56
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CP-odd hypothesis witha 1.2 o
significance
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The Higgs boson Self-couplings

Phys. Lett. B 843 (2023) 137745

Double Higgs direct measurement: Higgs boson self-coupling (ic;)

gluon-gluon Fusion (ggF) o,4r = 31 fb (SM) s A3 SM prediction:

, . " , - / /\gM - Higgs mass

A v :D-H(: VVHH coupling (k,y) \SM _ my
g < ﬁt ,,,,,,,, baa g A ‘g A - 2’U
] _ VVHH /
Vector Boson Fusion (VBF) aygr = 1.7 fb (SM) i L4 T
‘ “ ‘ , Vacuum Expectation Value

yriv # o Signal Strength uyy = 0;{_1‘1;1
3 OHH

Re(¢)

arXiv:1312.5672
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The Higgs boson Self-couplings

bEyy, bBT+T_, bBbb Phys. Lett. B 843 (2023) 137745

ATLAS —— Observed limit < 101 P B B
Vs=13TeV, 126—139fb-! . Expected limit < - —— H K; only -
oS (HH)-32.7 b (UnH =0 hypothesis) N | Vs=13TeV, 126—139 fb~* iy | i
99F +VBFTI = o = Expected limit +10 | gl Observed Ka only _
[0 Expected limit 20 . H + HH Combination — HH+Hkyonly  _
= HH + H K, only: — HH + H K, generic
i 95%: Ky € [-0.4,6.3 |
Obs. Exp. 6 rel , ] ]
- HH + H K, generic: -
bbyy 4.2 5.7 : 95%: k) € [-1.4,6.1] :
4=\ N\ 9_ _5_%__:
bbt*T- 4.7 3.9 - -
bbbb 5.4 8.1 oL ]
i 68% |
Combined 2.4 2.9 . O N /S <
] S T T IS T T YT T M AN TN TN TN N [N SN MO NN | B ]
0 5 10 15 20 25 30 o ——
95% CL upper limit on HH signal strength gy -5 0 5 10 15
KA

Higgs boson self-coupling A5 is a fundamental parameter of the SM
» Combined results from di-Higgs searches
» Constraint on gy and k;

Uy < 2.4 @ 95 % C.L.

0.4<k; <63 @ 95%C.l
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The Higgs boson Self-couplings, Updates

: Vs =13TeV, 140 fb!
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ATLAS-CONF-2023-071

Phys. Rev. D 108 (2023) 052003
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Conclusion

»UsingH - ZZ* - 4f and H - yy, the Run 1 + 2, combined Higgs mass results is:
my = 125.11 £0.09 (stat.) £ 0.06 (syst.) = 125.11 £ 0.11 GeV

» Evidence of off-shell Higgs boson production

> The Higgs boson width is measured to be: I'; = 4.5%52 MeV

» Higgs cross-section first measurement at 13.6 TeV

» First constraint on Higgs coupling with charm quark

» CP properties of the Higgs boson found to be consistent with the Standard Model (CP-even)
» Higgs Self-couplings constrained

Run 3 data at 13.6 TeV has started, more precise results are coming!
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The Higgs boson Cross-sections at 13 TeV

Eur. Phys. J. C 80 (2020) 942

Measurements at 13 TeV

JHEP 08 (2022) 027

H — yy channel: H —» ZZ" — 47 channel: JHEP 05 (2023) 028
Fiducial cross-section dfiq,, = 67 £ 6 fb Fiducial cross-section ogq 4 = 3.28 £ 0.32 fb
SM prediction ?3% =64+4fb SM prediction aff’g’[M =3.411+0.18 fb
Total cross-sections o(pp — H) = 58.1727 pb  Total cross-sections o(pp — H) = 53. 0123 pb
Combined total cross-section: o(pp - H) = 55.5752pb
Standard Model prediction: o(pp - H)gyy = 55.6 + 2.5 pb
& o ATLAs Mo (oot my- 12505GeY)
:T: - Y Hoyy b HoZZ* QCD scale uncertainty
b% i ¢ Combined data Total uncertainty (scale ® PDF+a) ]
80_— O Systematic uncertainty 7
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