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Adetailed map of Higgs bosoninteractions
by the ATLAS experiment ten years after the
discovery
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In just over a decade of Higgs physics we
managed to clear the picture of the Higgs
Boson, establishing its: mass, width, CP state,

couplings, etc...

This talk focuses on:

= Global combinations

= H->WW decays

= H->ZZ decays (in run 3!)
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by the ATLAS experiment ten years after the
discovery
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Answer: The Higgs mechanism in the standard model describes LHC physics excellently!
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A new Higgs Boson combination analysis

Since the recent Higgs (“nature”) combination paper new results were made or improved
— these were combined into a new global combination

Analysis Prod. L Reference STXS Improvements
modes (fb~ 1 stage relative to Ref. [5] .
HS vy All 140 [13 12 The Higgs
H—Z7Z" - 4¢ All 140 [14] 1.2 - TN . .
H - 7 Al 140 [15 12 Reamalysis e COMbDination paper
H—- WW* - vty ggF VBF 140 [16] 1.2 Reanalysis . .
H— WW* — ¢vty VH 140 [17] 1.2 Full Run 2 PUthhed in Nature
H — bb VBF 126  [7] 1.2 -
H — bb, cc VH 140  [18] 1.2 Reanalysis
H — multileptons ttH 36.1 [6] 1.2 -
H — bb ttH 140 [19] 1.2 Reanalysis
H—> 11 VH 140 20] 0 New analysis
H— Zy All 140 21] 0 -
H — uu All 140  [22] 0

All the above analyses are combined for a measurement of the:
Inclusive cross section of Higgs production, cross sections per prod/decay mode, and

coupling modifiers (x framework)
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A new Higgs Boson combination analysis

Results: high precision measurements of the Higgs boson!
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Cross-section times branching ratio (o X B) by Higgs

=

Global signal strength, the combination of all measured Higgs

production and decay modes production and decay modes

pir = (0i X Bf) /(oM X BiM)

- largest uncertainty: theoretical modelling of signal
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A new Higgs Boson combination analysis

Testing the Yukawa mechanism with improved precision
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A new Higgs Boson combination analysis

Testing the Yukawa mechanism with improved precision
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Zooming In:
Higgs to (vector) bosons




Zooming in on (vector) bosons

® Higgs to vector bosons (WW and ZZ) not the largest branching
ratio, but relatively clean due to leptonic final states

® Especially the ZZ decay mode is clean due to possibility of no
missing energy in the four-lepton final state (4l)

® Higgs discovery (“golden”) channel: H — ZZ* — 47

W/Z

4 4
W t/b/t
H ===ee- < H == W H == t/b/x H =oeee= <
W t/b/t
v/L v/L

W/Z

Decay modes we focus on in the following slides
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ggF and VBF H - WW* measurement at 13 TeV

Aim:
® Measure the ggF and VBF signal strengths in Simplified Template Cross Section (STXS)
bins, and Effective Field Theory (EFT) interpretation

g q q . . -
._‘ Spin correlations: Missing
W/Z One off-shell W-boson: ,‘-’- v e i Energy (MET) and Iepton
..... H asymmetric pr cuts / / system back-to-back

W/Z

g g . W—— H ——w*

Gluon fusion (ggF) Vector boson /
(87%) fusion (VBF) (7%) s e Leptons for triggering

| — S

Strategy:
® Target different flavour (DF, evur) and same tlavour (SF, evev/uvuv) tinal states

® Categorize events into STXS bins
Multiple improvements since first Run 2 analysis (Phys. Rev. D 108, 032005, 2023):

® Addition of SF channels in stat-limited high p7 regions, DNNs as discriminants
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ggF and VBF H - WW* measurement at 13 TeV

o o
ReSUItS (hlghllghtS) lllllllllllllllllllllllllllIllllllllllllllllllllll
o
L L D L D B B L BN B B N e A TLAS — g'(t);zlstical unc
r— —1 .
o 2 ] s =13 TeV, 140 fb B Systernati
S “f ATLAS — oL H s WW" > oty ystematic unc.
Liaf /5 . 059% CL - p-value = 39% I SM prediction
O I s=13TeV, 140 fb™ ° _
= - ) ’ *  Best fi ] Total  (Stat. Syst.) SM unc.
T - H— WW* = luly -
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2 Parameter of Interest (POI) fit measuring o/ O,
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both production modes ggF and VBF
STXS regions

Results align with standard model predictions!
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VH H - WW* measurement at 13 TeV q

W/Z

After ggF and VBF, the third most dominant decay mode is VH T i

Vector boson

® This analysis measures inclusive and STXS VH production in H - WW* associated
production (VH)

(4%)

Strategy
® Target hadronic and leptonic V-decays, split by final state:

® same-sign (SS) 27, targeting WH
® opposite-sign (OS) 27, targeting VH in general
® 3/, targeting WH
® 47, targeting ZH

® DNN discriminants used in every analysis channel 2¢ OS decay mode

® Output nodes for both signals and main backgrounds
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VH H - WW* measurement at 13 TeV

Results (highlights)

ATLAS

ATLAS

—
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(oxBy_, yw)/(0x By _, WW*)SM

2 PO fit measuring both WH and ZH and
their combination into VH production

(cx By, yww ! (ox By, WW*)SM

/ POl fit into STXS bins as a function of

the momentum of the associated vector

boson (pT ) = Most sensitive low p; Y VH
measurement in ATLAS!
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Recent run 3 results



Interesting channels H —» ZZ* — 47 and H — yy

® Not the largest BRs, but the cleanest Higgs decay channels, making
them interesting for early Run 3 results!

Electrons and muons leave tracks and
calo deposits Photons leave calo deposits

144

0,
0.2% 0.2%
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H— Z7Z7* > 4¢ + H - yy at 13.6 TeV

. LHC Run 3 collision energy!
Aim: ' &

® Measure 13.6 TeV cross section of inclusive Higgs production, 6(pp — H), using Run 3
2022 dataset

Strategy:

® Measure a fiducial phase space for both decay modes via a fit to the invariant mass

spectra — extrapolate to inclusive Higgs production using SM branching ratios

> B 1 I I | | l llllllll I | | L I 1 | 1
o 20 e Data — > L B e L e e e B B B e —
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N I8 o156 Tev, 290" W E 5 14000 {s-13.6Tev, 31.4 fb" —Totalpdf ~ —
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H— Z7Z7* > 4¢ + H - yy at 13.6 TeV

® Below are results as a function of the LHC collision energy across the different runs,
observed trend follows standard model very welll

7oy 19007 777
= - ATLAS — SMo (pp—H,m, = 125.09 Ge - :
: zg- s b Hozz §“cjoléi’§.e£n;etnailff T ® Uncertainties dominated by
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50 = . .
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More data for H - ZZ* — 47 at 13.6 TeV

® An extended analysis of H — ZZ* — 4¢ adding an extra year of data-taking at 13.6 TeV,

> _]lll]l]l][]llllllllllll]l]l_l > _lllllll]|Il]llllll]||lllllllllllllllllllllll_
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Aim: To measure the following quantities, on top of the fiducial cross-section:
e differential cross sections (p7’, vy, Niets: M34)
® production mode cross sections (ggF, VBF, VH, and ttH), for the first time at 13.6 TeV!

® Coupling strength parameters in the k framework
® \\Vilson coefficients of the effective field theory (SMEFT) framework
EPS-HEP 2025 Zet Wolfts
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More data for H - ZZ* — 47 at 13.6 TeV

Results (highlights)
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Conclusion

ATLAS is consolidating results from
LHC Run 2

® Updates to H — WW* via VH, ggF,
and VBF production modes

® Presented for the first time
improved Higgs global combination
(“legacy Run 2") results!

The ATLAS LHC Run 3 physics
programme is ramping up with
sensitive measurements in the H to

Z7* and yy decay modes
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H— 77 - 4¢ + H — yy at 13.6 TeV uncertainty breakdown

Source Uncertainty [%] Source Uncertainty [%]
Statistical uncertainty 25.1 Statistical uncertainty 14.0
Systematic uncertainty 7.9 Systematic uncertainty 10.3
Electron uncertainties 6.3 Background modelling (spurious signal) 6.0
Muon uncertainties 38 Photon trigger and selection efficiency 5.8
L. Photon energy scale & resolution 5.5
Luminosity , . 2.2 Luminosity 2.2
Z 7" theoretical uncertainties 0.7 Pile-up modelling 19
Reducible background estimation 0.6 Higgs boson mass 0.1
Other uncertainties <1.0 Theoretical (signal) modelling <0.1
Total 26.4 Total 17.4

H— 77 — 47

EPS-HEP 2025
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H— 77— 4¢ + H — yy at 13.6 TeV fiducial regions

Leptons
Leptons pr>5 GeV,|n| <2.7 Photons
Lepton selection and pairing

Lepton kinematics pr > 20,15,10 GeV Leading (sub-leading) p7.  pt/m,, > 0.35(0.25)
Leading pair (m2) SFOC lepton pair with smallest |mz — mg¢ . .
Sublcac%iﬁg pair (ms3s) rcmaininz SFE)C lepton pair witlh smallest ||mz — myg| Pseudor apldlty |77| < 2.37 and outside 1.37 < |77| < 1.52

Event selection (at most one quadruplet per event) Isolation (A R = 02) E ,IFO / E% < 0.05
Mass requirements 50 GeV< mj2 < 106 GeV and 12 GeV< m34 < 115 GeV
Lepton separation AR(€;,¢;) > 0.1 Di-photon system
J /¥ veto m(£;,£;) > 5 GeV for all SFOC lepton pairs
Mass window 105 GeV< myr < 160 GeV Mass window 105 GeV < My < 160 GeV

If extra lepton with pr > 12 GeV quadruplet with largest matrix element value

H— 77 — 47 H — yy
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H— 77 — 4¢ + H — yy at 13.6 correlation scheme

Experimental and theoretical uncertainties that affect both channels are correlated via common nuisance
parameters. The correlated experimental uncertainties include the uncertainties in the integrated luminosity,
in the description of pile-up in the simulation, in the common electron—photon energy scale, in the
Higgs boson mass value, and in the relative contributions of the different Higgs boson production modes.
Additionally, the common sources of theoretical uncertainty inthe H — ZZ* — 4¢ and H — 7y branching
fractions (as, b- and c-quark masses, and partial decay widths into the main decay channels, such as two
vector bosons, two gluons, or a bb pair) are also correlated. Finally, the theoretical uncertainties in the
acceptance factor due to missing higher-order QCD effects, PDF variations, variations of the modelling of
the PS, and signal composition are also correlated.
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H é z 2 ﬁ 4 Z a t 1 3 6 I eV Wilson Expected Observed Best-fit
® coefficient | 68% CL 95% CL 68% CL 95% CL value

caw | [-12,1.4] [-2.1,23]) | [-1.7,1.5] [-2.8,27)| -0.9
cyp | [<0.4,0.4] [-0.7,0.6] | [-0.6,0.5] [-0.9,0.7] | -0.3
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k w E § :\TLZ;QS f’rehminarv v mzz ] § 14 :\TL;ZQS Frehmmary w Bz 3 a8 B
30 . 3 . W q4F6-138Tev, 5500 PP +bEH DO VWY w (i=136Tav, 550 %" 23 +bbM XX VWY
4 - NS< my,< 130 GeV VH WZijots, i ] 12 e my <130 GaV VBF W Ziets, i ]
20 __: 2 —': 12 2~ anced Wttt B Uncersairty 2 -¥i-Had-ennched Mttt 18 Uncertainty ]
3 3 3 10 .
10 E L E E : ] accounting for systematic uncertainties introduced in Section 7. The following experimental uncertainties
0 . 0 : 3 from both measurements are treated as correlated: muon transverse momentum scale and reconstruction
0 1 2 23 12-20 20-24 24-28 2B-32 32-40 40-55 55-65 ] . . . . .y
N GaV B efficiency; electron energy scale and energy resolution; jet energy scale and resolution, except for additional
_ m e ] . . . . -~ . . .
jets 24 [GeV] E Run 3 specific uncertainty contributions. Other uncertainties are treated as uncorrelated in the fit: luminosity,
(©) Njess (d) may _ electron and photon efficiency; jet flavour response, missing transverse energy and jet pileup tagging and jet
s : flavour identification. Theoretical uncertainties arising from missing higher order corrections on the Higgs

0£6.090 090-1.0 00045 0A45.058 0£8-.10

signal cross-sections in exclusive kinematic regions; shifts in Higgs mass, and on background estimates are

correlated. All other theory uncertainties, including PDF and parton shower variations, are uncorrelated.
(d) 2j-VBF-enriched (e) 2j-VH-Had-enriched

' ' M » inclusive in the final states and Higgs boson production modes. The Higgs boson transverse momentum

Sta t 3 d O l I I I n a ted / Oth e r I I I . po rta n t u n Ce rta I n tl eS CO I I I e fro I I I p%f provides a test of perturbative QCD calculations and is sensitive to the structure of the Higgs boson
interactions. The rapidity of the Higgs boson y4, is sensitive to the parton distribution functions for

the colliding protons, and is also influenced by QCD radiative corrections. The jet multiplicity Njes is

| e pt O n re C O a n d i S O | a t i O n e ﬁi C i e n C i e S g sensitive to different production mechanisms and provides sensitivity to the theoretical modeling of high-pt

quark and gluon emission. Finally, the invariant mass of the sub-leading lepton pair m34 is sensitive to
higher-order electroweak corrections to the Higgs boson decay and probes the BSM contributions in the

a n d j e _t e n e rg y S Ca ‘ e m e a S u r_ e m e n _t S _F O r. N _j e.t S HZZ interaction vertex. The total cross section is determined from the inclusive fiducial cross section
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H—- 77— 4¢ at 13.6 TeV

Process Cross-section accuracy Cross-section value
ggF N3LO QCD + NLO EW 52.17pb
VBF NNLO QCD + NLO EW 4.075pb
: WH NNLO QCD + NLO EW 1.453 pb
ATLAS Preliminary ! ZH NNLO QCD + NLO EW 0.942pb
Particle-level Reconstructed event categories E Reconstructed event categories ”_H NLO QCD + NLO EW 0.569pb
production bins Signal Region " Sideband Region bbH SFS/NNLO + 4FS/NLO QCD 0.525pb
e . A . tH NLO QCD 0.087 pb
+ 115 < ma < 130 GeV ¥ A T PO tWH NLO QCD 0.017 pb
E ible 1: Values and accuracy of the cross-sections used to normalise the Higgs signal processes.
) ttH selection ¢ :
ttH ttH-enriched < "
VH-Lep-enriched ¢ Nep25 v E
VH E
) . mjj < 120 GeV :
2j-VH-Had-enriched < .
Niets = 2 o E SB - 2j Niets = 2 ¢
, _ mj = 120 GeV :
2j-VBF-enriched < :
VBF E
1j < Nee=1 v E SB - 1j M‘
Multivariate 5
discriminants 9 N -
. 0j < v SB - 0j —Y
used in each of ;

these

Figure 1: Higgs boson production modes defined at particle-level (left panel), and the corresponding reconstructed
event categories for signal (middle panel) and sidebands (right panel). The bbH (tH) contribution is considered as a
part of the ggF (¢tH) production mode cross-section. The colors of each reconstructed event category box indicate
the approximate contributions from the relevant production modes.
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VH H - WW measurement at 13 TeV

Stage 1.2

VH

= V(— leptons) H

qif - WH

b - -

75 |

150 _|

250 I

-----------

400

--'——-l

ST Yr———

0-jet 1-jet

> 2-jet

qq

— ZH

|

gg — ZH

e
SSErrrerE

------

0-jet

1-jet > 2-jet

- - - P = - -

- - - - - -

0-jet

1-jet > 2-jet

Figure 17: The Stage 1.2 STXS categorisation scheme for VH production [22].

Channel 2 3¢ 4t

OS SS Z-dominated Z-depleted | 1-SFOS 2-SFOS
Minimum lepton pt [GeV] 15 15 15 15 10 10
Number of leptons 2 2 3 3 -4 4
Total lepton charge 0 +2 +1 +1 0 0
Number of SFOS pairs 0 - 1 or2 0 1 2
Number of DFOS pairs 1 - - - - -

Minimum AR¢¢ 0.1 0.4 0.1 0.1 0.2 (£ot1)
Minimum m; [GeV] 10 - 12 (all SFOS) — | 12 (all SFOS) or 10 (all DFOS)
Number of jets >2 > 1 - - - -
Number of b-tagged jets 0 0 0 0 0 0
|mep —mz| [GeV] - > 20(e*e*) | > 25 (all SFOS) - - -
mee [GeV] - - i i - < 50 (foty)
EMS [GeV] - - > 30 - = -
m;; —85GeV|[GeV] | <15 - - - - -
m;; [GeV] - < 500 - - - -
A)jj < 1.2 - —_ - - -
mye — 122.5 GeV| [GeV] - - - - - >7.5
ANNPH G || > 0.2 - - - - -
ANN7, - - - - < 0.25 - -
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(c)

(d)

(b)

F
EO

Figure 1: Leading-order Feynman diagrams for the signal topologies considered by the VH, H — WW* measurement.
The subscripts on the leptons are defined for the individual channels in Section 6: (a) the opposite-sign 2¢ channel,
(b) the same-sign 2¢ channel, (c) the 3¢ channel, and (d) the 4¢ channel.

Channel SR SR discriminant Relevant CR(s)

Opposite-sign 2{ | — ANNDpros (2(a)) Top, Z+jets, WW
SS2u RNN output (3(a))

Same-sign 2¢ SS2e RNN output (3(b)) -

SSDF RNN output (3(c))

Z-dominated | ANNz4om (4(2)) : :
3¢ Z-depleted ANN%dep (4(b)) WZ 0-jet, WZ >1-jets
; 1-SFOS 1-SFOS BDT output (5(a)) 77

2-SFOS 2-SFOS BDT output (5(b))
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VH H - WW measurement at 13 TeV

Channel p¥ proxy Reconstructed SR Relevant p¥ range
. 0 < pJ? < 160GeV 0 < pY¥ < 150GeV
: : ttr .
Opposite-sign 2¢ Jet transvers 160 < p7/ <260GeV | 150 < py < 250 GeV

momentum, pfr]

py > 260 GeV

py > 250GeV

Same-sign 2¢

Scalar sum of lepton, jet,
and missing transverse

momenta, ), |pr]|

0 <X |ptl < 200GeV
200 < X |pt| < 320 GeV
320 < ) |pt| < 460 GeV

Y |pr| > 460 GeV

0 < pY <75GeV
75 < pY < 150GeV
150 < p¥ < 250 GeV

pY > 250GeV

RCngSSiOIl ANN 0< p¥ < 90 GeV 0< p"I{ < 75 GeV
3¢ Z-dominated for W transverse 90 < p,’f < 180GeV 75 < p,‘lf < 150 GeV
R
momentum, py pX > 180GeV py > 150 GeV
0 < pR < 90GeV 0 < pY <75GeV
Regression ANN R Vv
90 < < 180 GeV 75 < < 150 GeV
3¢ Z-depleted for W transverse P TR © p Tv ©
momentum, p? 180 < pT <270 GeV 150 < py <250 GeV
pR > 270GeV py > 250GeV
0 < p% <75GeV 0 < py <75GeV
47 Z boson transverse 75 < p% <150GeV | 75 < py < 150GeV

momentum, p%

150 < pZ < 250 GeV
p% > 250GeV

150 < pY¥ <250 GeV
py > 250GeV
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ATLAS Simulation WH. pY < [0, 75) GV 2M, pY <[0.75) GeV
VH, H - ww* WH. pY < [75, 150) GeV 2ZH, pY < (75, 150) GeV
Vs=13 TeV

7 €[150, 250) GeV | 2ZH, pY (150, 250) GeV

ve2so,=)Gev [ 2H. pY € (250, =) GoV

0s 27, p¥ € [0, 160) GeV

Reconstructed signal region

0s 2¢, p! €[160, 260) GeV
0S 2¢, p¥ £[260, ) GeV

SS2e, ¥ Ip:| € [0,200) GeV

SS2e, X |pr| €200, 320) GeV
SS2e, ¥ |py| €[320,460) GeV
SS2e, ¥ |ps| €[460, ) GeV
552, 31 < 10,200) Gov |
SS2u, ¥ |pr| €[200,320) GeV
SS2u, ¥ |pr| € [320, 460) GeV
SS2u, ¥ |pr| €460, ) GeV

SSDF, ¥ |pr| £[0,200) GeV

SSDF, ¥ Ipr| € [200, 320) GeV
SSDF, ¥ |pr| € [320, 460) GeV

SSDF, ¥ |pr| €[460, ) GeV

0 o1 02 03 04 05 06 07 08 09 1
Expected composition

(a)
c . -
.g, ATLAS Simulation WH, pY < [0, 75) GeV 2ZH, p¥ < [0.75) GeV
e VH, H - Ww* WM, pY <[5, 150) GeV 2M, pY < (75, 150) GeV
©
é Vs =13 TeV B e ci150.250) Gev [ 2. e <1150, 250) Gev
B B 0] ci2s0, = Gev [ 2H. o} <1250, =) Gov
.
3]
2
@
S 3¢ Zdom. pf € [0,90) GeV

c&é’ 3¢ Zdom., p! & [90, 180) GeV
3¢ Zdom., pf €[180, x) GeV

3¢ Zdep., pf €[0,90) GeV

3¢ Z-dep., py £[90, 180) GeV
3¢ Z-dep., pf € [180,270) GeV |
3¢ Z-dep., py €[270, ) GeV
4¢ 1-SFOS, p? € [0, 75) GeV

4¢ 1-SFOS, pf €75, 150) GeV
4¢ 1-SFOS, pf €[150,250) GeV
4¢ 1-SFOS, p? £[250, o) GeV
4¢ 2-SFOS, p €[0,75) GeV |

4¢ 2-SFOS, p? €[75,150) GeV

4¢ 2-SFOS, pZ e [150,250) GeV

4¢ 2-SFOS, p? €250, o) GeV

0 01 02 03 04 05 06 07 08 09 1
Expected composition

(b)
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VH H - WW measurement at 13 TeV

Source T e SO e SO 7 e G
Statistical uncertainties in data 22 54 29
Statistical uncertainties in SR data 20 46 28
Statistical uncertainties in CR data 10 29 6.3
Systematic uncertainties 13 35 10
Statistical uncertainties in simulation 6.2 13 5.9
Experimental systematic uncertainties 54 12 5.7
Electrons 1.1 1.6 1.6
Muons 2.7 3.0 4.1
Jet energy scale 1.0 3.1 0.5
Jet energy resolution 0.5 24 0.6
Flavour tagging 1.0 1.5 0.8
Missing transverse momentum 0.6 0.2 0.9
Pile-up 1.0 1.3 0.8
Luminosity 1.1 1.2 1.1
Mis-identified leptons 3.7 10 2.8
Charge-flip electrons 1.7 5.0 0.0
Theoretical uncertainties 6.9 20 4.2
WH 2.1 2.3 0.1
ZH 0.5 0.3 24
Other H 1.2 24 0.9
wWw 1.2 3.7 0.2
WZ 0-jet 3.2 11 0.2
WZ =1-jets 3.2 9.7 0.4
ZZ 1.2 2.1 0.8
VvV 2.7 12 1.0
Top 2.8 5.0 24
Z+jets 1.6 2.9 1.5
RNN shape uncertainty for WZ 7.5 23 0.7
Total 26 64 30
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A new Higgs Boson combination analysis

| | | | | | | | | | I | | | I | | I | | | | | | | | | | | | |
ATLAS Preliminary e Total Stat

Vs=13TeV, 36.1 - 140 fb" — Svst I sm
m,, =125.09 GeV, ly | <2.5 yst
Py =977 Total Stat.  Syst. SM unc.
ggF+bbH t=o=H 105 *0% (.o04, -00s) | =0.058
VBF H—e— 1.04 g3 (=008, lggg) 1 =0.020
WH = 0.96 so015 (=011, Tggg) i x0.020
ZH ——— 1.00 915 (=013, 'o12) . £0.037
ttH-+tH H = H 0.97 'gii (=000, gi%) 1 +0.087
] | ] ] ] | ] ] ] | || ] | ] || | ] || | ] ] ] | ] ] ] | ] ] ] | ]
0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2

Cross-section normalized to SM value

e 1.023+0.056

*0.0% — 1.023 + 0.028 (stat.)

+0.026
-0.025

(exp.)

+0.039
-0.036

Run 2: Vs = 13 TeV, 36.1 - 140 fb™"

Run 3: Vs =13.6 TeV, 165 fb™

| | | | | | | | | | | | | | | | | | | | | | | | | | |
ATLAS Preliminary ——iTotal Stat.
Observed
Total Stat.  Syst.
bb 0.89 'oi% (=007, Foi9)
ww == 1.14 200 (005, =008)
TT I-EI-I 099 010 (=007, Fooo)
Z7 |-||§|-| 1.01 =010 ( ‘ooa, Tooe)
vy 1= 1.05 =009 ( =006, ‘goon)
: , : +097 , +089  +0.38
Zy ; = ' 12.06  Zoos ( Zos7s -033)
Zy (Run 2 + Run 3) | — 1.30 0% (.os0, =020)
uu - 1.20 0% (o088, IO1%)
uu (Run 2 + Run 3) == 1.40 <040 ( =040, =0.10)
1 1 1 | 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1
0 1 2 3 4 5

(sig. theo.) +0.012 (bkg. theo.)
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Branching ratio normalized to SM value
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A new Higgs Boson combination analysis

Resolved kg, ky, k7

Parameter Effective kg, ky, Kzy
FI'CC Ke Ke = Kt Ke = K¢
K7 0.97’:%.%?, 0.96 + 0.05 0.96 = 0.05
Kw 0.99’:%.%% 0.99 + 0.04 1.00 £ 0.05
K¢ 0.99*_’%‘.'0% 0.99*:%.%(; 0.99 + 0.09
0.12 +0.10
Kp O'9Oto.11 0.89 + 0.09 0.89_0.09
KC l . 1 tl:s..% B .
K+ O.95t%_'0% 0.94 + 0.06 0.94 + 0.06
Ky 1.0505) 1.04703, 1.0403,
Kg o - 0.99’:‘(’)"%76
K-y o o 0.97 £ 0.06
K7 Y — — 1 36‘:%%%

EPS-HEP 2025

/et Wolffs




