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Introduction

H — 77 is an important Higgs decay channel

® 2nd highest branching ratio among Higgs boson
decays to fermions

® The only accessible leptonic decay channel

® Yukawa couplings observed for the first time in

H— 71

® High cross-section (XS) gives access to measuring
kinematics of the Higgs boson production and
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different production modes M, [GeV]
H — 77 at 125 GeV — History at the LHC
Date Experiment Result Significance Luminosity Reference
Obs. (Exp.) [o] | at 7/8/13 TeV [fb™!]
May 2014 CMS evidence 3.2 (3.7) 4.94+19.7 link
April 2015 ATLAS evidence 4.5 (3.4) 4.5420.3 link
August 2016 | ATLAS+CMS observation 5 (5.0) ~ 25 link
April 2018 CMS observation 5.9 (5.9) 4.9 4+ 19.7 + 35.9 link
June 2018 ATLAS observation 4 (5.4) 4.5420.3+36.1 link
July 2020 CMS measurements - 137 link
TODAY ATLAS measurements - 139 link
TS



https://arxiv.org/abs/1401.5041
https://doi.org/10.1007/JHEP04(2015)117
https://doi.org/10.1007/JHEP08(2016)045
https://www.sciencedirect.com/science/article/pii/S0370269318301035
https://arxiv.org/abs/1811.08856
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-010/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-044/

Scope of the analysis (Full Run-2 dataset)

® Measure o(H — 77) as precisely as possible

® Considering all tau decay combinations: ThadThad, T¢Thad (Where £ = e, 1), TeTy

® The final states with two same-flavour light leptons 7.7, and 7,7,, not considered due to
large uncertainties in Z — ee and Z — pp contributions to the background expectation

® Sensitive to individual production modes: ggF, VBF, V(had)H and ttH
® Kinematic properties for ggF: pr(H), N(jets)
® Cross-section measurements within the Simplified Template Cross-Section (STXS)

framework
MMC

® The mass of the di-7 pairs (m}";

(MMC) algorithm

) is estimated using the Missing Mass Calculator

® Main analysis improvements/changes with respect to previous results (36.1 fb™!):
® Object-level embedding to validate Z — 77+jets predictions and control its
normalisation in the signal regions (SRs)
Consolidated Misidentified 7 (fake) estimate in TeT,, ThadThad
MVA discriminants to enhance VBF, V(had)H and tt(OL)H—ThadThad production modes

® V(had)H complementary to V(lep)H analysis
® New tt(OL)H— Thad Thad cOmplementary to ttH multi-lepton analysis

® Split of the ggH phase space in pr(H)xN(jets) bins

EPS 2021 26 July 2021 3/12



Event selection and categorisation

Event selection

TeTp TeThad / Tiu Thad Thad Thad
le and 1u of opposite sign le/1p and 17hag of opposite sign 27had Of opposite sign
m > mz — 25 GeV mt < 70 GeV AR riae > 0.6
30 GeV < me;, < 100 GeV
veto b-jets veto b-jets veto b-jets (except of tt(OL)H—7hadThad)
Leading jet pt > 40 GeV Leading jet pt > 40 GeV Leading jet pr > 70 GeV, |n| < 2.5

® Plus additional selection criteria

Event categorisation

VBEF inclusive

sub-leading jet pt > 30 GeV
mj; > 350 GeV, |Anj| > 3
n(jo) X n(jr) <0

lepton centrality: 7 visible decay products between VBF jets

VH inclusive

sub-leading jet pt > 30 GeV
60 GeV < mj; < 120 GeV

tt(OL)H—H'had Thad

# of jets > 6 and # of b-jets > 1
# of jets > 5 and # of b-jets > 2

Boost inclusive

Not VBF, VH, ttH inclusive
pr(H) > 100 GeV

EPS 2021
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Event categorisation

VBF, VH and ttH events further split with BDT taggers into two categories:

® VBF tagger
® Targeting VBF topology
® Rejecting ggF and Z — 77 events
® VBF_1 (VBF_0) signal purity vs other Higgs production modes is 94% (63%)

® VH tagger
® Targeting VH production mode
® Rejecting other Higgs production modes
® Expected fraction of V(had)H among all Higgs boson events is 66% (24%) in VH_1 (VH_0)

® BDTs for ttH

® Employ two BDTs
® Reject Z — 77 and tt background
® ttH_1 (ttH_0) signal purity vs other Higgs production modes is 92% (74%)

Boost categorisation based on pr(H) and Njes(pr > 30 GeV)

pr(H) bins in GeV/
[100, 120] [120, 200] [200, 300]  [300, oof
Exactly 1 boost_0_1J boost_1_1J
At least 2 boost_0_ge2J  boost_1_ge2J

Njets(pr > 30 GeV)

boost_2 boost_3
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Event categorisation and STXS bins targeted

Production
modes

4 POI 9 POI

B—
=

STXS bins

22 jets m;;>350

V—=qq' 60<m;<120

pr(H)>300

- pr(H)>200

=2 jets

200<pr(H)<300

m;>350

120<pr(H)<200

60<pr(H)<120

=1jet 60<pr(H)<120

120<pr(H)<200

Event categories

ATLAS Preliminary

H-77
H1 =5 jets and 22 b-tags
ke ttH taggers or 26 jets and =1 b-tags
ttH_0
A>3 >2jets
VBF_1
= VBF tagger Nj;XN<0 [ =0 b-tags
VBF_0 m;>350
o
VH_1 60<m;<120 g g’
= V(had)H tagger E g
VH_0 7
boost_3 pr(H)>300 pr(H)>200
200<pr(H)<300
boost_2 L/
boost_1_ge2J 120<pr(H)<200 _ 22 jets pr(H)<200
100<pr(H)<120
boost_0_ge2J M
100<pr(H)<120 =1 jet
boost_0_1J L je
120<pr{H)<200
boost_1_1J prith

Sketch of the event categorisation and the STXS bins targeted. The dominant STXS bin contributing to
each event category is indicated by the colour of the category box or the STXS bin adjacent to it. The
background colours on the left side indicate which parameters of interest (POI) are estimated in the fit.
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Background estimates
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MC-based with data control regions (CRs), except for misidentified T estimates, which are
fully data-driven:

Z — 77: 70-90%: Validated + normalised using embedded Z — ¢¢ CRs

Other backgrounds (Z — ¢¢, H — WW,

EPS 2021

Matrix method (7e7,), fake factors (T¢Thad, ThadThad)

: Validated in Top CR with inverted N(b-jet) criteria

..): small, taken from MC
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Z — 71 background modelling using Z — (¢ events
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® To mimic the Z boson kinematics and the associated production of jets in Z(— 77)-jets

events, events are modified through a simplified embedding procedure

® The 4-vector of the reconstructed muon (or electron) is replaced by a 4-vector rescaled to
parameterise the 7-lepton decay kinematics and energy calibration

® Validated comparing Z — (¢ simulated events after the embedding, to Z — 77 simulations

® Used to validate the Z+jets MC modelling and to control the Z — 77 normalisation in

each SR
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Fit setup
Fit
® All fits based on the same 32 SRs, differ in how the (parameters of interest) POls are
defined in the likelihood
® 3 types of fit with different number of POls

® 1 POL: inclusive pp — H — 77 cross-section

® 4 POI: inclusive production mode cross-sections (ggH, VBF, V(had)H, ttH)
® 9 POls: STXS bins
MMC

TT

® Di-tau mass estimator m used as the observable in the SRs

® Single-bin distribution used for the CRs, only normalisation is fitted
Regions

® 32 SRs

® 10 SRs (boost: 6 SRs, VBF: 2 SRs, VH: 2 SRs) for each final state
® 2 ttH SRs (only in ThadThad)

® 30 Z — 77 CRs
® One for each SR except ttH SRs
® 6 Top CRs

® One for each SR in Ty Thag and 77,
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Results: Total and production mode cross-sections

x10°
> T T T T T
& [ ATLASPreliminary ¢ Oaa . . . ; . . .
2 4oy = BTV 1T e o] ATLAS Preliminary H - 1t 15 = 13 TeV, 139 fb' ——
5 i pact on 80/ op > 1 77) %
H = et backgrounds —Total —Stat. | Theo. IV/<25 Obrerved Expected
@ 30 Misidentified 7

ty in signal s

Tot. (Stat, Syst.)

S
] e 15373 (35 53 3
) e 095 9 (23 0E) 12 ¥
ooF| e 095 0% (9 93 o o5
g — 089 %R (37 %)
5,1; Comb.| e 092 312 (5% 1) 128 125
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® pp — H — 77 cross-section measured to be 2.90 + 0.21(stat)t%'_3372 (syst) pb

® |n agreement with the SM value of 3.15 & 0.09 pb

® Previous ATLAS result using 36.1 fb™! 3.77 + 0.60(stat)tod?.,74(syst) pb

® Production cross-section measured in the four dominant production modes

® All results consistent with the SM predictions

® Established the observation of the VBF production of the H — 77 with an observed

(expected) significance of 5.30 (6.20)

. cpr_F)ﬂ,: 0.28 £+ 0.09(stat)':°d}()19 (syst) pb (36.1 fb~ ') — 0.196100'?02287(stat)todf]gzzs (syst) pb

® The ggF production established with an observed (expected) significance of 3.90 (4.60)
. o’ffiﬂ_: 3.1+ 1.0(stat)t11'.63(syst) pb (36.1 fb~') — 2.7 £ 0.4(stat)tod?ﬁ(syst) pb

EPS 2021 26 July 2021 10/12



Results: Simplified Template Cross-Section

pp — H — 77 XS measured as a function of pr(H), Njets and invariant mass of two jets (m;)

% E ATLAS Preliminary H — 1t cross-sections (\yHl <25)F
= E Vs=13TeV,1391b" o Observed —Tot. unc. — Stat. unc. o
o 1 L Psu= 95 % — Expected [ Theo. unc. -
X = 3
o E 3
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©
o« ° I L= 1 1 1 1
Nets): =1 1 22 20 20 22 22 22
p,(H) [GeV]: [60, 120] [120, 200] [200,300] ([300, [ [0, 200]
m; [GeV]: [0,350]" [0, 350] 350, <[ ! [60, 120] (350, e[ :
gluon fusion + gg — Z(—> q@)H | VBF+V(5qaH ¢ tH

® The results are in agreement with the SM expectations
® The measurements reach precision of 24% for the EW production with m; > 350 GeV

® The ggF production measured with a precision of 36% and 40% in the pt(H) interval
between 200 GeV and 300 GeV and pr(H)>300 GeV
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Conclusion

—1

SM H — 77 measurements using 139 fb~"' of data collected by the ATLAS experiment presented

® The total cross-section in the H — 77 decay channel is measured to be
2.90%%2) (stat) ™43 (syst)

® Total cross-sections determined separately for the four dominant production modes

® Differential measurements using the simplified template cross-section framework performed

® All measurements are in agreement with the SM predictions

® More details in ATLAS-CONF-2021-044
T



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-044/
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Previous results

® Last round of the analysis done using 36.1 fb—! of 2015-2016 data
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® Measurement of pp — H — 77 total cross-section

® Simplified Template Cross-Section (STXS) measurement (not aligned with STXS binning)

Process Particle-level selection o [pb] M [pb]

2eF Niets > 1, 60 < pl < 120 GeV, [yn] < 25 1.70 £ 0.53(stat.) & 0.74(syst.) _ 0.40 £ 0.05
2gF Niews > 1, pH > 120 GeV, |yp| < 2.5 0.12 4 0.05(stat.) + 0.05(syst.) ~ 0.14 + 0.03
VBF lynl < 2.5 0.25 4 0.08(stat.) + 0.08(syst.)  0.22 + 0.01

® Good agreement with the Standard Model (SM) prediction

® Limited by: uncertainty on ggH predictions, background statistics, jet uncertainties
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Event selection

‘ TeTu ‘ TiepThad | Thad Thad
TeThad T Thad
N(e) 1 1 0 0
N(p) 1 0 1 0
N(Thad-vis) 0 L 1 2
e pr cut [GeV] 27,15, 18 27
1 py cut [GeV] 10, 27.3, 14.7 27.3
Thadvis PT Cut [GeV] 30 40, 30
Identification e/p: Medium €/ 1L/ Thaqovis: Medium Thadvis: Medium
Tsolati e: Loose e: Loose
solation 2 Tight i Tight
Charge Opposite charge Opposite charge Opposite charge
coll ; ;
NP ms. >my — 25GeV myp < 70GeV
Kinematies | 356y < m,, < 100 Gev
b-veto # of b-jets = 0 # of b-jets = 0 # of b-jets = 0
(> 1 or 2 in ttH categories)
B EF™ > 20 GeV EF™ > 20 GeV BT > 20 GeV
Leading jet pr > 40GeV pr > 40GeV pp > 70GeV, |y < 3.2
AR, <2.0 AR, <25 0.6 <AR <25
Angular e Thadevie Thad-vieThad-vie
[An,] <15 1ATer, 0 < 15 1A% s ] < 15
Coll. app. 2,/ 0.1 <2 <10 0.1<z <14 0.1<z <14
O ApP- T1/T2 0.1 <z < 1.0 0.1 << 1.2 0.1 <zp<1.4
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Event categorisation

ATLAS Simulation Preliminary

Vs=13TeV, 139 fb" H - =t

g tHA] oo T oo T oo T 02 T 02 ' o1 ' 00 ' o1 | 67
=g tHoOo| o2 00 05 08 04 05 03 03 85
o -
8 VBF 1| 02 02 00 3.1 15 40 0.1 0.0
Pe) VBF O | 98 57 40 238 80 15 191.0 04
3 - e
b VH 1| 19 05 7.1 59 26 0.1 359 0.2 0.4
>
2
£ VH_0 _ 98 - 518 | 125 16 - 21 11
S boost 3 | 0.0 00 00 98 0.0 11 120 07
I boost 2 | 0.1 147 145 45 24 255 13
O boost 1 ge2d [ 309 240 287 00 36.0 39 259 19
boost_1_1J | 88.0 172 20.1 00 44 19 1256 0.0
boost_0_ge2J | 545 33 21.1 0.1 00 79 11 52 05
boost_0_1J - 80 | 47 | 00 | 00 | 20 | 09 | 47 | 00
Niets): =1 1 >2 >0 >0 22 ! 22 22
pT(H] [GeV]: [60, 120] [120, 200] [200, 300] [300, [ [0, 200] ; |
m, [GeV]: [0, 350]* 10, 350] [350, [ | [60, 120] [350, o !

gluon fusion + gg — Z(— qa)H

IVBF + V(- qgH ! ttH

STXS Binning

Expected Signal Yields

Expected H — 77 signal yield in each of the reconstructed event category of the analysis (y-axis) for each
of the nine measured STXS bins (x-axis).
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Event categorisation

ATLAS Simulation Preliminary
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pT(H) [GeV]: [60, 120]

m; [GeV]: [0, 350]*

Relative contribution of each of the nine measured STXS bins to the total H — 77 signal expectation in
each reconstructed event category. Yields are summed over the three decay channels.
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Multivariate taggers

Variable VBF V(had)H ttHvs t7 ttHvs Z — 77

Invariant mass of 2 leading jets .
pr(is)

Product of n of 2 leading jets
Sub-leading jet p

Leading jet n

Sub-leading jet 5

Scalar sum of all jets pp .
Scalar sum of all b-tagged jets pr

Best W-candidate dijet invariant mass .
Best t-quark-candidate three-jet invariant mass .
Ad(jet 0, jet 1) .
|An(jet 0, jet 1)] .
AR(jet 0, jet 1)

AR(r7, jj)

AR(T, T)

Smallest AR (any 2 jets) .

|An(T,7)| . .
pr(7TT) .

Sub-leading 7 pp .
Sub-leading 7 n .
pr(Hjj) . .

pr(H)/pr(id) *

Missing transverse energy BT iss . . .
Smallest A¢ (1, EF™™) .

Jet properties

Angular distances

T prop.

H
cand.

miss
B

For each tagger, the presence of a bullet indicates whether the variable is used or not.
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Background composition
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H - 5,5, signal regions.
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Relative Contribution [%]

Relative contribution of each process to the total measured yields in each category of the analysis for (left)

Thad Thad, (middle) 7 Thag and (right) Te7, channels, within 100 < mﬂ'\_’Ic < 150 GeV. ‘Other backgrounds’

include diboson, tt + V and H — WW™.
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Z — 77 background estimate

Procedure:
1. Select Z — ¢¢ events

2. Unfold # reconstruction, identification and isolation effects

3. Scale p; by pasteurisation 7 decay effects (scaling term samples from visible reco pr/total
truth pr distribution)

4. Reweight to account for efficiencies

3 ol T 3 FrITT T g I S
iminary ATLAS Prolimin > relimina o Embedded Da
&1 V5= 13TeV, 139 b bedd @:1?.3,13;& S0t Bm13ToV, 130 1" = EmboddedZ -
 TiogTrad H= 1ty @« H= Ty -EQMM“’“
Boost selection 7 Uncertainty VBF selection 7 Uncertainty 2 V(had)H selection 7 Uncertainty
% £10°
w
10
10
g}é‘H",m_m‘m,,mwm S}g,,“ u%-]_gHH,H‘.‘_‘,."‘HW
3 oL 5 (LTI, 5 o AN
& 06 8065, 1, ot §036H‘,|me..°‘ﬂ?ﬁﬂ
100 150 200 250 300 350 500 1000 1500 2000 0.5 1 1.5 2 25
p,(H) [GeV] m; [GeV] p,(H) /p_Gi)

Comparison of MC simulation prediction with data after the embedding procedure is applied to mimic the
T¢Thad €vent selection. The bottom panels represent the agreement between the embedded data and the
embedded simulation samples.
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Data-driven estimate of Misidentified 7

® Processes with at least one jet mis-identified as an electron, muon or Th,q are referred to as
Misidentified 7 background

® Data events selected using the same criteria as for the SRs with the exception of the criteria
that are loosened or inverted

® electron or muon identification and isolation requirements

®  T.d-vis identification criteria

® Transfer factors computed in dedicated control regions and used to correct for kinematic and
normalisation differences between the events with altered isolation or identification criteria
and the SRs
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Data-driven estimate of Misidentified 7

® 7.7,: Matrix method used to determine contributions from electron fakes and muon fakes

® 7yThad: Fake and isolation factors used, considering Tha4 fakes as well as T4+ light lepton
fakes

® ThadThad: Fake factors used to determine contributions from single and double tau fakes
(mainly from QCD)

> —————————————— > [ 5 e
3 limins ¢ Daa 1 © limin ¢ Daia | ] veliming # Daia
g Briiiey  miemmen.  SOTENNED s, O [EGAOER g,
] o byt -z 1 q Ho tt e 1 & B0Hous o
2 &0 L o 7oy g 0 = Z= z var sesion 7 Uiy
4 1 b4 ] > )
o » R o W/,// Y | o 40 //}//
] 1 1
20 E 50 //(/” adl ] 20 ///////
Mg, o] b,
0 0 0
ST T “,‘/F ST TS s g T
505WW”W//////% L R #\%f <03 /W//////// %
g 00 150 200 g 750 100 150 200 g 80 00 150 200
a =} [=]
m¥MC [GeV] miMC [GeV) m¥MC [GeV]

Validation of the data-driven estimate of the processes (left) with jets misidentified as Thad-vis in

ThadThad final state, (middle) with light leptons and Thag.vis Of the same charge in the ¢ Thag channel, and
(right) with jets misidentified as electrons or muons in 7,7, events with same charge leptons. The hashed
band represents the statistical uncertainty due to limited sample sizes and the systematic uncertainty of the
data-driven estimate.
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Impact on the 1-POl measurement

Impact = A(s,, x BH)/(o,, x BY)
-0.06 0.04 002 0 002 004 0.06
T T T T

—e— Pull
+1o Impact ATLAS  Preliminary

-1o Impact Vs=13TeV, 139 fb

VBF parton shower unc.

QCD calc. ggF, p!' >120GeV

ggF parton shower unc:

QCD calc. ggF, p!! 260GeV

QCD calc. of ggF, 152 jet mig.

Jet flavor

QCD cale. of ggF, top quark mass

Luminosity unc.

QCD calc. of ggF, 0->1 jet mig.

gF in VBF sel., 21 22 jet mig

sl I
2 15 -1 05 0 05 1 15 2
Pull = (8-6,)/A6

Fractional impact of nuisance parameters in the pp — H — 77 cross-section measurement. The ten
nuisance parameters with the largest impact are shown in decreasing order. For each nuisance parameter,
the dashed (light blue) band shows the fractional impact of a change of one positive (negative) standard
deviation. The deviation of each nuisance parameter from their original value is indicated by the black dot
and the additional constraint provided by the statistical analysis by the black line.
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Fit setup

ttH topology

~¢==» 7 Top NFs
~<— 317 — 77 NFs

VBF topology

-‘.

Boost topology

V(had)H topology
-‘ i

Graphical representation of the regions considered in the likelihood function and the normalisation factors
(NFs) defined in the analysis.
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Results

T T T T T T T T T T T T T
ATLAS Preliminary H — 1t (s =13 TeV, 139 fo™! ATLAS Preliminary H — 1t (s =13 TeV, 139 fo™!

—Total —Stat. Theo. /<25 —Total —Stat. Theo. I¥,/<25
Tot. (Stat., Syst.
Tot. (Stat, Syst) 1.01 119 (+o:3 +0¥§5 )
1041 4025 4032 t(OLH(ET,) | e 101 %55 (075 ‘073 )
Telu | r——o——t 0.42 %4y (Y026 loas )
0.81 *036 (1021 1030
V(had)H ————t .81 "33 (D020 To27 )
0.92 018 (:010 4016
lthag ¢ 016 1-010 -013 4025 (4010 +0.23
Boost g 0.98 %% (%010 ‘ore )
- 0.67 017 (:010 4015 o oo s
‘had “had -0.16 -0.09 -0.13 VBF rou 0.82 10:15 (roog r0.1‘ )
0.13 007 +0.12 0. 1007 +0.
o 082 32 (4 %) como| e 0s2 %2 (97 )
1 1 1 1 1 | Il 1 Il Il Il
0 05 1 15 2 25 3 35 4 0 1 2 3 4 5
(GXB)meas / (GXB)SM (GXB)meas / (GXB)SM

The measured values for oy X B(H — 77) relative to the SM expectations when only the data of (left)
individual channels or (right) individual categories are used. The total 1o uncertainty in the measurement
is indicated by the black error bars, with the individual contribution from the statistical uncertainty in blue.
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CMS Results

CMS Preliminary 137 b7 (13 TeV)
+ Obs. —zlo +1o stat.
th. stat. syst. bbb
o 0 85+D.|2 +0.08 +0.06 +0.07 +0.04
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Hogh —s=m=— 098475 509 ‘009 o1z 006

qqH| —E——

06752

+0.06 +0.19 +0.09 +0.08
-0.05 -0.18 -0.08 -0.08
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-010/

Results: 4 POI

T T T T T T T =
ATLAS Preliminary H — 1t Vs =13 TeV, 139 fo”' ATLAS Preliminary o8 :
—Total —Stat.  Theo. Pgy=88%ly,l<25 Ver Vs=13TeV, 139 b =
H- 1t 06
Tot. (Stat., Syst.) 0.4
tH '——r._‘_‘ 1.53 L‘ff (ro‘.'gg :0‘:;:) ooF 0.2
0
0.59 050 +0.32
VH| w—e— 0.95 %7 (%ow o) ™ 02
-0.4
0.34 015 4031
ggF "+‘ 0.95 %27 (‘015 ‘ozs )
-0.6
0.19 013 +0.15 tH -0.021 0.017
VBF| e 0.89 %537 (%3 03) 08
L L | L I I -1
0 1 2 3 4 5 6 7 VBF 9gF VH ttH

(GXB)meas / ((SXB)SM

The measured values for oy X B(H — 77) relative to the SM expectations when only the data of (left)
individual production modes. (right) The measured correlations between each parameter of interest in the
measurement of the cross-sections per production mode.
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Uncertainties: 4 POI

Production Mode SM prediction Result ‘ Stat. unc. Syst. unc. [pb]

[pb] bl | ]  Th sie Th bke Exp.
ttH 0.031£ 0.003  0.04840.045 | £0.027 £0.011 +£0.027  £0.018
VH 0.118+ 0.003  0.11 +0.04 +0.02 +0.02 +0.01 +0.02
ggF 28 +£0.1 2.7 £09 +0.4 +0.6 +0.1 +0.5
VBF 0.22 + 0.01 0.1964+0.040 | +0.026 +0.024  £0.005 £0.016
pp— H 3.15 £ 0.09 2.90 +£0.40 +0.22 +0.26 +0.06 +0.22

Best-fit values and uncertainties for the total pp — H — 77 cross-section and the measurement in the four
dominant production modes. The SM predictions for each region, computed using the inclusive cross-section
calculations and the simulated event samples are also shown. The contributions to the total uncertainty in
the measurements from statistical (Stat. unc.) or systematic uncertainties (Syst. unc.) in the signal
prediction (Th. sig.), background prediction (Th. bkg.), and in experimental performance (Exp.) are given
separately.
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Results: 9 POI

Lz T T \ T 1
g g ATLAS Preliminary 0.8 %
s =13 TeV, 139 fb’! =
z g H— 1t 106
-
e " — 0.4
§ g7 —02
g 5_ .
® § % 10.02 0.05 0.05 0.01 — 0
3 g R N
g &% |003 01 -08 005 0.06 —-0.2
ENE- T N - _
§ S % |009 0.3 -0.1 -0.08 0.4
i ~ ~06
‘é E N 0.05 0.1 -0.06 -0.07
"""""""" I -0.8
E -0.01 -0.02 -0.03 -0.02
| | 1 I I | 1
Niets) =1 1 22 20 =0 22 1 oz2 22}
p,(H)[GeV] (60, 120] [120,200]  [200, 300] [300, oo [0,200]2 3
m; [GeV] [0, 350]* [0, 350] (350, = E[GD, 120] [350, w[i
gluon fusion + gg — Z(— qa)H EVEHVH qqH : ttH

The measured correlations between each pair parameter of interest in the STXS measurement (the criterion
on mj; only applies to events with at least two reconstructed jets).
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Uncertainties: 9 POI

STXS bin SM prediction Result | Stat. unc. Syst. unc. [pb]
Process mj; [GeV] pr(H) [GeV] Nig [pb] [pb] | [pb] Th. sig. Th. bkg. Exp.
=
% [0, 35()]‘ [60, 120] >1 039 + 0.06 0.17 +£0.39 +0.22 +0.06 +0.15 +0.29
S}
T [120, 200] =1 0.047+£ 0.011 0.018£0.030 | +0.018 +0.004 +0.004 +0.019
N [0, 350] [120, 200] >2  0.059+ 0.020  0.036£0.039 | £0.027 +0.009  +0.009 +0.025
1 [200, 300] >0 0.030+ 0.009 0.031£0.011 | £0.009 +0.003  +0.001 +0.006
>
+ [300, oo| >0 0.008+ 0.003 0.00940.004 | £0.003 +0.001 +0.000 +0.001
LE:c: [350, oof [0, 200] >2  0.055+ 0.013 0.14 +0.11 +0.05 +0.06 +0.01 +0.07
EWK [60, 120] >2  0.033+ 0.001 0.0314+0.020 | £0.017 +0.003  +£0.001 +0.010
[350, oof >2  0.090+ 0.002 0.071+£0.017 | £0.014 +0.010  +0.002 +0.006
ttH 0.031+ 0.003  0.047+0.046 | £0.032 +0.011 +0.027 +0.018

Best-fit values and uncertainties for the H — 77 cross-section in the reduced stage 1.2 STXS scheme. The
SM predictions for each region, computed using the inclusive cross-section calculations and the simulated
event samples are also shown. The EWK production mode includes vector-boson-fusion and

qq — V(— qq)H processes. The contributions to the total uncertainty in the measurements from
statistical (Stat. unc.) or systematic uncertainties (Syst. unc.) in the signal prediction (Th. sig.),

background prediction (Th. bkg.), and in experimental performance (Exp.) are given separately.
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