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Probing Higgs Production with H - WW™

Beyond Signal Strengths Why H > WW*? arkiv:1307.1347
» Standard in Higgs boson * Second largest Higgs g : *
measurements: production cross- branching ratio. g
section(s) and signal strength. * Leptonic decay useful for |:10'[
* More recently: differential, fiducial and distinguishing signal. &
Simplified Template Cross Sections _é’m?
(STXS) measurements. ¢ T
» Big advantage: interpretable wr v %
(more easily), eg. in the Effective _}I_O_v_v— v|  Branching ratM:
Field Theory (EFT) framework. H-WW" at
¢ my=125 GeV. | LN
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Analyses Featured Today

LHC

¢ Come from data collected by the ATLAS detector at/s = 13 TeV.
*  Measurement of ggF and VBF STXS cross-sections (139 fb1): ATLAS-CONF-2021-014
*  EFTinterpretation of WW and H - WW* results (36 fb1): ATL-PHYS-PUB-2021-010
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https://arxiv.org/abs/1307.1347
https://cds.cern.ch/record/2759651
http://cdsweb.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf

ggF & VBF H » WW™ STXS

Analysis Scope: ATLAS-CONF-2021-014

» ggF and VBF production of Higgs bosons inthe H - WW™ — evuv decay channel.
* Measure 11 cross-sections in phase spaces defined by the STXS framework, using full Run 2 data.

ggH production: EW qqgH production:
> Measure 6 cross-sections > Measure 5 cross-sections

> Targeted by O, 1 and = 2-jet ggF signal regions. ~ STXS Stage 1.2 » Targeted by > 2-jet VBF signal regions.
binning schemes

- / \ = VBF+V(—qq)H
[ | ]
py [0,200] py [200, o] " = 0-jet || = 1-jet > 2-jet
Pr |
=0det | | =1-et | > 2-jet m;; [0, 350] m;; [350, co]
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https://cds.cern.ch/record/2759651

Preselection and Analysis Channels

ggF & VBF H - WW™ STXS

v(l7) (1) Spin
Common Preselection: ‘ | correlations
] lead to small
» Targets features of H > WW™ — evuv decay and reduces some common backgrounds: W ‘ wrwo) opening angle
v" Single-lepton and dilepton triggers used — - between
v’ 2 different-flavour, opposite-charge leptons [ leptons,
v prad > 22 Gev, pi*Plead > 15 Gev A o
4 my > 10 GeV
v’ pr " > 20 GeV (ggF channels only) Jet multiplicity distribution at preselection
5 900X10° .
\, § o, ATLAS Preliminary + ota nceramy ] ] W
12 (5 =13 TeV, 139 fb” Wy, MWH,
o e . 700 ;_H - WW* — evuv er < E _——
Defining Analysis Channels: 5001 Presslecton o e H
500;_ Mis-id [l Other vv _ g we
* Channels split by number of jets with ppr > 30 GeV 200k \ E
C AN .
after preselection: a00k - E
o Al N ]
» Njets = 0 and Njets = 1 channels to target ggF 2008 : E
> Njers = 2 channels to target ggF and VBF 100 e AN
* Motivated by differing background compositions in .9
each region. 2 1.2;;
* Remaining cuts are targeted to each analysis s 82 . . ‘
category. o Yo% 1 2 3 4 5 6
Njet
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ggF & VBFH - WW™ STXS

ggF 0-jet Signal Region
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Control regions for top, ggWW, Z /y* backgrounds.
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ggF 1-jet Signal Region

ggF & VBF H > WW ™ STXS

Stage 1.2
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https://arxiv.org/abs/hep-ph/9911385

ggF & VBFH - WW™ STXS

ggF >2-jet Signal Region

Stage 1.2 _
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ggF & VBF H > WW ™ STXS

VBF =2-jet Signal Region
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ggF & VBF H » WW ™ STXS

Results

Ratio of measured cross-section to SM prediction shown for all 11 cross-sections:

T T T = g0 —
o . .
. < C . Statistical Unc. .
ATLAS Pre||m|nary Tota.I ) Z C ATLAS Pre“mmary mmm Background Theory Unc.
_ 1 Statistical Unc. 5 70K Vs=13TeV, 139 fb—1 mmm Signal Theory Unc. —]
Vs=13TeV, 139 fb™ i - S A Experimental U .
= , Bl Systematic Unc. s F . mmm Experimental Unc. 3
H—- WW* —» evuv I SM Prediction 2 60 H—Www"— evuv SM Unc. ]
p-value = 52% Total (Stat. Syst.) SM Unc. - .
| S0 g
ggH-0j, p!' <200 GeV 120 0% (o0e. Toia) ! =006 = -
! C ]
9gH-1j, p* < 60 GeV 085 ‘0% (0%, ‘o) ! =014 40— ]
1 — —
ggH-1/,60 = "' < 120 GeV 073 'O (9%, 02) 1 zo0d6 a0l 3
9gH-1, 120 < ' <200 GeV 146 700 (0%, Tou) | =021 - ]
ggH-2j, p" <200 GeV 153 “070 (o4 logr) 1 =021 20 ]
o 217 1% (9%, 0% | Loz oF i
EW qgH-2j, 350 < m, <700 GeV, p" <200 GeV | |- -0.20 0% ( Toa. o) ' £0.13 - -
. 0.59 049  +0.32 H C .
EW gqH-2j, 700 < m, <1000 GeV, p* <200 GeV F——4 050 “oa ( Tousr o) | =011 W ™ & o . . . o o
; +051 . 4045 4025\ | Wttty Wt W W o v Y oy el By
EW ggH-2j, 1000 < m_ < 1500 GeV, p" < 200 GeV 1.07 00 (Toa, Tosa) Lo=0.10 Loy Fmey  Dhigy  Yven, . b Wou OV Wot ey W o
i T 0.47 0.41 0.23 o a 1, . 9/7,,7 . y/,,g 9h b 4 0 r ”
. : . . . T pn TTOW 4y TOW gy loy, T
EW qgH-2j, m, = 1500 GeV, p'' < 200 GeV 0.96 03 (0%, '0ls) 1 =008 o o/ " ow, ),
. . . !
EW qgH-2j, m, = 350 GeV, p'" = 200 GeV 113 700 ((Toa Tote) | =009
Most analysis categories are statistically-limited,

-6 1 2 3 4 5 6 7 8 with some ggH modes affected predominantly by

I o/ Osm background theory uncertainties.

Results are compatible with the SM.
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Combined EFT Interpretation of WIWW and H -» WW™

Analysis Scope: ATL-PHYS-PUB-2021-010

« Standard Model Effective Field Theory (SMEFT): New physics enters at an energy scale A.
o SM Lagrangian extended with higher-dimensional operators suppressed by powers of A and multiplied by
Wilson coefficients c;.
o Measuring the coefficients probes BSM effects in a model-independent way.

(5) (6)
LSMEFT = LSM+Z K 0(5)+Z 0(6)+....

o This analysis uses the Warsaw basis.
o Simplified SMEFT formulation of the Lagrangian ignores odd-dimensional terms, truncates expansion at its leading
order terms:

c®

Lomeer ~ Loy + Z 0“) Z 1(4 oW,

Higgs 2021, Oct. 18-22 2021 Robin Hayes
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http://cdsweb.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf

Measurements Used

Combining WW and H - WIV™

Partial Run 2 (36 fb'') equivalent of the H > WW* —

measuring total cross-sections (no STXS) [see
backup].

1. Total cross-sections of ggF and VBF Higgs production in the H » WW™ — evuv channel at /s=13 TeV [arXiv: 1808.09054]
2. Fiducial and differential cross-sections of W+ W ~ production at +/s=13 TeV [arXiv: 1905.04242]

2

1
E ATLAS ¢ Data2015+2016
F {s=13 TeV, 36.1 fo! [ Stat.® syst. uncertainty
F PP — StV 8 [NNLO(qa)+NLO(gg)IENLO(EW)
F £33 Powheg-Box+Pythia8, k=1.13*
S Bk Powheg-Box+Herwig++, k=1.13"
E ""‘"’u... ¥} Sherpa2.22, k=1.0"
Prwrany - * comb. w. Sherpa+OL gg—»WW, k=1.7

3,

A\ Partial Run 2 (36 tb'). Use unfolded differential

. . leading lepton
cross-section as a function of pp e P

due to its sensitivity to Of operators [see

do"/dp'* < [fb/GeV)
.
t i
i

obtain constraints in the SMEFT framework.

backup]. - -
10'f o
.
ol —
v' Both sensitive to many SMEFT operators. g ;EE-*&';;:&*****&
v Interpretation provides a case study in combining measurements to EZE '
Fo g
0.6

g '
30 40 50 60 10°

PF* ¢ (GeV)
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https://arxiv.org/abs/1808.09054
https://arxiv.org/abs/1905.04242

From Lagrangian to Cross-Section

Starting from the simplified SMEFT formulation of the Lagrangian:

(8)
(4) (6) £ (8)
Lsmverr & Loy + E A2 + E O

Scattering cross-section becomes:

= | Msymrrl? = |MSM+Z " S MOP+0 (A7) = |MSM|2+Z & R (MO M) +0 (a74),

SM matrix Contains Of

Contains 08,
element

neglected

Linearized cross-section times branching ratio for a process p:

ppH—euvv _ _p H—euvy P, pH—evuy _ptot
ol B = OopmBan 1+ A cpt ciB; ciB;
i i

i

+0(A™).

Linear effect of the operator associated with ~ Contains 0%;
c; on o or the partial or total Higgs width.

SM cross-section

times BR neglected

Higgs 2021, Oct. 18-22 2021 Robin Hayes
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Ingredients for a Combined EFT Interpretation

Operators: 24 Warsaw basis operators affect the signal processes (WW production, and ggF and VBF Higgs production)
v All CP-even; CP-odd operators have no effect in the linearized approximation.

Orthogonal SRs and CRs: The HWW O-jet and 1-jet WW CRs overlap with the WW SR.
v" Remove the HWW WW CRs from the fit; use the WW SR to constrain the WW background in HWW instead.

Acceptance corrections: The HWW measurement includes acceptance effects (not fiducial).
v’ Calculate acceptance effects for each SMEFT interference sample.
v’ Correct via linear coefficients of operators that have acceptance effects.

Combined likelihood:
v’ Likelihood functions for HWW and WW re-parameterized as functions of the Wilson coefficients.

bins
Lcomb (N,x|c, acomb) = 1_[ Poisson (Nb

S kp (015, (onw)+B(c,anw))
p

bgWW-CR < cou
syst
Likelihood for observing N events 1 1 T .
. Jome e X exp |-=Ax (¢,0"V) ClAx (¢, 0V V)] x | |f,- geomby
inthe H - WW™ analysis bins, WW 2 ' l
and measuring differential cross- \/(ZJT)nbinS det (C) :

section of x in the WW analysis.

Higgs 2021, Oct. 18-22 2021 Robin Hayes 13



Results (1)

ATLAS Preliminary — HWW+SMWW
ATLAS Preliminary e Bestit e — swaw
V/s=13 TeV, 36 fo~! — 689%CL
Psm = 53% stat. el R
mmm SYS.
Signal strength measurements uH., > 300 Gev e o0 oo o o on
. W 220-300 GeV - i . -
* Simultaneously measure Ugg4r, Uypr, and 14 u values for WW o @ ——
pleadinglepton bins Hgesin. 175-220 GeV ——
T ) , §,, 150-175 GeV T T PR R R TR
* Results are compatible with standalone analyses. ' T T
. . ww . 130-150 GeV o ==
* Non-identical results come from removal of the WW CR from et ° "" -
ggF HWW, and pulls on correlated nuisance parameters in Hghesam 110130 GoV T I —— R
the new fit. ugggz,e,, 100-110 GeV - oD e ——
2 90-100 GV .L T’) __‘?
uﬁ';‘,gﬁ‘g,ep 80-90 GeV - .
u,'fé'é‘ﬁ:ep 70-80 GeV = 7‘3 R — 0 1 2 :;
Individual Wilson coefficient limits 2. 6070 . T T
. .. . . WY . 50-60 GeV Cho | 4= e
* Fit for each coefficient, with all others fixed to SM value of 0. ol ° e —
» Resulting constraints agree with SM within 20 or better. Hpfs 40-50 GeV -~ e
* See sensitivity gain from combining for most operators. 4 27-40 GeV - =
oo ——— e
ul‘-/lg;__w —— CHDD
71.5‘3‘ ‘ !1‘ ‘ ‘;(‘).5‘3‘ ‘ ‘(‘)‘ B ‘015‘ B ‘1 T ‘1.5 B T ar— 0 s m
Signal Strength w.r.t SM () Parameter Value
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Results (2)

Simultaneous Wilson coefficient limits

* Not enough information to constrain all coefficients in a maximum likelihood fit.
» Determine modified basis of Warsaw vectors following [ATL-PHYS-PUB-2019-042, ATLAS-CONF-2020-053]

e Results in 8 physically-interpretable parameter groupings.

ATLAS Preliminary Vs=13TeV, 36.1 fb”

|ATLAS Preliminary — 68%CL Observed
VE=13TeV,36.1 " e 95 % CL 1 ~
SMEFT A = 1 TeV o BestFit Ch e 0.46 0.06 0.35 -0.15-0.20 0.36 0.00 0 8;‘
CZ/](S),//‘” 0.6 <
Modifies rate of ggF Higgs production———»  dibugu| = T o 104
11,161 1d,Hd, Hu,Hq ", Hq"® '
T T S T I Y N Lo Lo L
-0.04  —0.02 0 0.02 0.04 e —0.2
L B e 5 A s s s B B 10,1 1g"" 10, Het,Hu, Hq " Hg 0
Modifies rate of all processes (shifts Gg) ———» 4 c,
HI® 1) —-0.2
Modifies rates of WW and VBF Higgs production—» o o amarwmaome| .- ¢y »1-0.20 -0.83 0.40 41 04
i - 3 —
Modifies tail of plTeadlng 1epton .t b tion—b e o s oo ° € ararura” ro® | 0:36 0.36 0.23 0.47 -0.74 -0.23 0.6
P O SR S R E RN P R R I R __08
- - 0 ] 5 Ol g rq® | 0-00 -0.20 0.26 -0.24 -0.25 0.36 0.08 [N
‘ T ‘ g = B = = s B B —-1
. . I s x I o Y =z x
Modifies weak boson couplings ——— ¢y ¢ T 0¥ % S5
S ¢ s 03 s s
£ . g L
leading lepton Iu,Ig®,Ig™M, Id,Hd,Hu,Hq"),Hq®) < §_ . g . :: . §
Modifies tail of p distributionl, o ] — CRE ° =
Iu,Ig®,Ig™M,Id,Hd,Hu,Hq"),Hq® . ) .
v" Conclusions: Parameters are consistent with the SM, and
—% 20 -1 0 1020 30 four parameters are determined with a precision <1.
Parameter Value
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https://cds.cern.ch/record/2694284
https://cds.cern.ch/record/2743067

Conclusions

*  Measurements of STXS and fiducial (differential) cross-
sections have many advantages, including allowing for
combination and interpretation in an EFT framework.

e H - WW?™ offers a well-understood, sensitive channel that
lends itself to further precision tests of the SM.

» Completing the landscape of ATLAS H - WW ™ cross-
sections and interpretations:

o arXiv:1903.10052: Measurement of total ZH and WH
cross-sections with 36 fb™! of Run 2 data [see backup].

o arXiv:2109.13808: Measurement of CP properties of
the effective Higgs-gluon vertex, and polarization-
dependent Higgs coupling strengths to W and Z bosons
[see Chiara Arcangeletti’s talk].

* The recent results presented here show how H - WW™*
decays can be exploited for sensitive measurements and
interpretations of Higgs boson physics.

Higgs 2021, Oct. 18-22 2021 Robin Hayes
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https://arxiv.org/abs/2109.13808
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VHH ->WW~* (1)

Analysis Scope: arXiv:1903.10052

WH and ZH production of Higgs bosons inthe H » WW™* — lvlv decay channel.
Uses 36 fb! of Run 2 data.

Analysis Strategy

Channels defined by number of final-state leptons: 31 channel targets \WH, 4l channel targets 7ZH.

-

Events further split into categories according to the number of same-flavour, opposite-sign (SFOS) pairs:

WH: ZH:
o Events with 1 SFOS pair = “Z-dominated” o Events with 2 SFOS pairs
o Events with O SFOS pairs = “Z-depleted” o Events with 1 SFOS pairs

q

Number of SFOS pairs
has a large effect on
background composition

Higgs 2021, Oct. 18-22 2021 Robin Hayes
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https://arxiv.org/abs/1903.10052

VHH ->WW* (2)

el

Results

* Profile likelihood fit uses binned distributions of WH BDTs, event counts in CRs, and event counts in ZH SRs.

@
o

T T
—+-Data 77 Uncertainty

£ F ] c T
s F ) ) E £ ]
S -+- Data 77 Uncertainty 7 Q ]
[2] [ -
S 701 ATLAS IR WH (u=2.3)[_]Other Higgs — ‘g ATLAS . EWH@=23) [ZH =2.9)
o E {s=13 TeV, 36.1 fo [ Z+jets/izy @AWZWy* 4 z Vs=13 TeV, 36.1 fb’ [ Other Higgs EEWZWy*
60  WH — Iviviv Ovw mzz — WH — Ivivlv Ovw mzz: ]
50 i Z-dominated [Jtop-quark E Z-depleted [Jtop-quark {
s0f- + = =
E /

1

I

Bin1 Bin2 Bin3 Binl Bin2 Bin3 Bin4 Bin5 BIn6

own - Buoww+ = 0.677035(stat.) 011 (exp syst.)fgz(l);(theo syst.) pb,
ozu - Buoww+ = 0.54703(stat.) 0 03(exp syst.) ) o5(theo syst.) pb.

1D fit results are consistent with the SM within 1.3 for WH and 1.5¢ for ZH.

10 ‘ .
E 9 ATLAS —+4-Data %Uncenaintyé
2 {s=13Tev,36.1 1"  [2H (=29 [Mistd 3
ZH = livlv Bzz Lz E
7E 1sFOS, 4SFOS B E
6 E
g _
i
3
2
1
0 ZH, 1SFOS ZH, 2SFOS
= BT ————
o | ATLAS —68%CL ]
225F (o= 4 —95%CL
% : {s=13 TeV, 36.1 fb Xttt
o of ® sM .
.I B
= B
g

‘ ‘1.5‘ - ‘2‘ - é.5
Ozn * By, ww [PP]
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ggF and VBF H - WW™ 36 fb™* Measurement

Analysis Scope: arXiv: 1808.09054

2 ool s ae | 4ome Sy 3 O T T Tt Unoerny ]
o 1200~ ATLAS m - \- . Y1 o - ATLAS m - \- . Y
) = [ H—>WW*—>evuv, Nit =0 9o ver ] & 1000 H-WwW*—evuv, Njx =1 _9oF vee —
* Measurement of ggF and VBF cross-sections S 1000C G teTevaein ol o MW 4 S Gl Tevse i g M
and signal strengths in the H » WW* g ool v 4§ eop . mw E
channel using partial Run 2 data. soob- E 600f ]
400C- E 400 -
Analysis Strategy 200]- é 200/ ]
* Very similar to full Run 2 analysis described in this talk, 250 190 200 250
. . GeV GeV
with a few differences: ogF 0j GVl ogF 1j mr[Gevl
o No ggF 2-jet channel.
o BDT as final VBF discriminant. B} ) | | |
. a8 2500 X Uncertain
o Does not target STXS bins. < TULATLAS R
= [ H—WW'—evuv, Nja = 2 VBF — t?;;l;t O WQ%
£ 2000/ - 13 Tev, 36.1 fb” . ~
IT] ’ Wzy* [[Mis-Id
= [ 1%%
Results 15000 ]
- 5
+0.10 +0.13 +0.14 +0.21 1000} E
Meer = 1.1075 go(stat.)” 57 (theo syst.) 5 5(exp syst.) = 1.10755, - :
MVBF = 0.62f8:§2(stat. fg:g(theo syst.) + 0.15(exp syst.) = O.62f8:§g.
[-1,0.26]  [0.26,0.61] [0.61,0.86] [0.86,1.0]
Took - Broww+ = 11.4%12(stat.) 12 (theo syst.) 4 (exp syst.) pb = 11.4*2-? pb
gg 1.1 1.1 yst.)_y.3\eXp Syst.) p 2.1 P BDT score
over - Buoww+ = 0.507035(stat.) + 0.10(theo syst.)"0;3(exp syst.) pb = 0.5070-32 pb. VBF > 2j
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WW 36 fb! Differential and Fiducial Measurement

Analysis Scope: arXiv: 1905.04242

* Measurement of differential and fiducial
cross-sections in the WW — evuv channel
using partial Run 2 data.

Results

e Fiducial cross-
section
measured in
total, and in

bins of various

observables
leading lepton

(PT

used for EFT

interpretation).

do"™1dpe* [fb/GeV)

10°

10°

10

-

ATLAS ¢ Data2015+2016

s =13 TeV, 36.1 b’ [ Stat. ® syst. uncertainty
3 [NNLO(qq)+NLO{(gg)]&NLO(EW)

pp — e*vpy ;
%3] Powheg-Box+Pythia8, k=1.13"*
Powheg-Box+Herwig++, k=113 *
n ""i‘v‘. “¥7 Sherpa2.22 k=1.0"
FOR: - * comb. w. Sherpa+OL gg—WW, k=1.7
-
.-
.-
-
~a
-
...........
— - — -
ST,
R

R

2107 3x10°
pr e (GeV]

Analysis Strategy

WW candidate event selection: Similar to H - WW™* 0j SR
but with inverted m,, cut.

Selection requirement Selection value

ph > 27 GeV
n’ In°| < 2.47 (excluding 1.37 < |p°| < 1.52),
In*] <2.5

Lepton identification TightLH (electron), Medium (muon)

Lepton isolation Gradient working point

Number of additional leptons (py > 10 GeV) 0
Number of jets (pt >35 GeV, |n| <4.5) 0
Number of b-tagged jets ( pr > 20 GeV, || <2.5) 0
ED S > 20 GeV
Py > 30 GeV
Mey > 55 GeV

Main bkg from top: estimated using partially data-driven
method (extrap. from top CR to SR).
* Mis-identified lepton bkg also from data-driven method;
rest from MC.
b-tagging uncertainty dominates.

Higgs 2021, Oct. 18-22 2021
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ggF and VBF H - W W™ STXS Measurement

H->WW* ATLAS Summer 2020 Higgs

standalone combination
measurement T — : : : : :
ATLAS Preliminary ' Total ATLAS Preliminary
[ Statistical Unc. Vs=13TeV, 1391t 5B v w01e w012 007
V__1 TeV i . yr/B oz === 107 512 (Zo11> —0.08)
s=13TeV, 139 fb EE Systematic Unc. my=125.09GeV, ly | <25 I 12 o
L ~ 959 1057 4048  40.30
H—- WW* — evuv I SM Prediction pSM—QSA BBz F_E|_| 077 28 (025 —0.12)
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1
9gH-0j, p*' <200 GeV 120 018 (Toee. Toia) 1 =006 Tmi' S‘j‘t- SYT‘-
ggH-1j, pH < 60 GeV 0.85 080 ( +030 4050, i 2014 0-jet, p¥ < 10 GeV 0.82 g:zo ng@, tg:og)
‘ o e es) 0 12 B8 (2E 5
. " +0. £032  +0. 14 (o122 0.
ggH-1j, 60 = p' <120 GeV 0.73 g5 ( Zo32 Zo41) 1 =016 1-jet, p¥ < 60 GeV (== 061 031 (028 o0
! T - -0.30 \-0.270 *
. 0.81 064 +049
ggH-1j, 120 sp_':<200 GeV 1.46 j0.78 ( i0,62 , i0.47 ) 1 =021 1-et, 60 < p¥ < 120 GeV 1.31 ggé (+8.§§! +gqg)
! 5 -0.. -0.
: 0.79 041  +067 | r H 4045 4042 +0.15
ggH-2j, p}/ <200 GeV 153 "7 ( Tows Toer ) ro=021 T-jet, 120 < py < 200 GeV = 072 541 (L0400 -0.09)
ggH, p™ = 200 GeV ot 217 +g.$; ( +g.zg’ +g.jg ) | =028 99—H x B, >2-jet, m; <350 GeV, p¥ <120 GeV  |—me—] I 0.30 +0.45 (0.42, +0.16)
. “0. ~0637 -0. ! o " 1046 4041 +0.21
EW ggH-2j, 350 = m, <700 GeV, p* <200 GeV | |-t 020 9% (1032, 0% 1 o018 = 24el,my <350 GeV, 120y <200 oV | 067 ou (-0 019
! T R N Bt >2-jet, m; 2350 GeV, p!’ <200 GeV == 181 T e o))
EW gqH-2j, 700 = m, <1000 GeV, p" <200 GeV == 0.50 039 (049 1032y gy H | 1040  +0.37 +0.15
i T -0.53 -0.44 7 -0.30 | 200 < p! < 300 GeV = 149 55 (Coass 049
! . -0. -0.
e a2, 10005, <1500 G < 200GV L7 (9802 Lo ] 0 352 (32 53
' i j :
. 144 133 +0.55
EW qgH-2j, m, = 1500 GeV, p/ <200 GeV 0.96 0% (1%, Tols) 1 =008 p7 2450 GeV —== | 176 32 (fos: ‘0.0
1
P H +0.47 +0.43 +0.18 L e e e
EW qqH-2j, m; = 350 GeV, p' = 200 GeV 113 "o ( Zosss o015 ) ! +0.09 ' -I 1099 4095
< 1-jet |—?—-| 1.00 “ygg (Togar 0.29)
R R B B B B R S B > 2-jet, m; < 350 GeV, VH veto | —— | 2129 1S (Pl ool
I —.52 (145 0.
-1 0 1 2 3 4 5 6 7 8 > 2-jet, m, <350 GeV, VH topo ——=— 0.65 ‘088 (1079 4024,
99-Haqx Baz | e o 700 GeV. p" < 200 GeV I 1064 1059 10.26
ATLAS-CONF-2021-014 0 / O > 2-jet, <m; < eV, pfl < e H;—-l 081 ‘gos (loze 027
T " 1 3034 4029 +0.19
SM > 2-jet, m; 2700 GeV, p <200 GeV F{E-l 116 05 (Cozer T01a)
> 2-jet, m; > 350 GeV, p! > 200 GeV = 120 ‘0% (0M 1078
R It COlllpatible with the SM d (f VBF) -

competitive with the Summer 2020 combination of ATLAS-CONF-2020-027 Parameter normalized to SM value
all Higgs results measured with the ATLAS detector.
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