Measurements and interpretations of Simplified
Template Cross Sections and differential and fiducial
cross sections in Higgs boson decays to two W bosons
with the ATLAS detector

Yun-Ju Lu

National Tsing Hua University

On behalf of
the ATLAS Collaboration

26th July 2021

2021 European Physical Society Conference on High Energy Physics



Overview

> HWW: 2nd highest branching ratio at 125 GeV
>  H->WW 22% (H->bb 57% ,H->11 6.2%, H->727 2.8%, H->yy 0.23% )
> One of the most sensitive Higgs decay channel

> Measure leading Higgs production modes: ggF and VBF
> Previous Higgs->WW™ coupling results with ATLAS § v
> Run1, 7-8 TeV data Phys. Rev. D 92 (2015) 012006 o
H
0 3.80; 0, g Buoww = 46 £1.2 pb . »
o 3.20; O\ ptiaTev) Broww: = 0.51+0.20pb
> Run2,36/fbofdataPhys. Lett. B 789 (2019) 508 Gluon fusion Higgs
o 6.00; Ot (137ev)¥ B .= 114 £2.2 pb
o 1.80; O\ pe137ew)* Broww = 0.5 £0.29pb
> |n this talk !

> Higgs->WW* coupling measurements with full Run 2 dataset
o ATLAS-CONEF-2021-014

> EFT interpretation with H->WW and WW measurement
o ATL-PHYS-PUB-2021-010

q2

Vector boson fusion Higgs
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.012006
https://www.sciencedirect.com/science/article/pii/S0370269318309936
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-014/
https://cds.cern.ch/record/2758785

Analysis strategy

> WW leptonic decay to different flavour : e, u

> DF leptonic decay branching ratio 2.3%

e o 900210 ]
> Best sensitivity among WW decays g S0k ATLAS Prelirlninaryl . x' Uncertailnty_f
> Largely reduced Z+jets contribution L - Vs =13TeV, 139 fo” WA, BHs

. . . 700EH - Ww* — evuv BWother v twt

> Single and dilepton triggers : down to 14 GeV 600 Preselection B Bzs -

for muon and 17 GeV for electron 500} o B over vv 3

> Events separated to jet multiplicity bins: ;22_ . E

. . . . - - e E

ggF O jet,ggF 1 jet, ggF >=2 jet, VBF(>=2 jet)  np0f o .

> Different background contributions. Different 100! p— NN . e

background estimation methods used 5 W= : | : { f \\\\\\ T \\\\\ :

> Usemyinstead of m, because of the presence & tra—aio oo v
of missing E. g ottt

N.

T W .
mr = \/(E[[ +E¥us.s*) —IPII +EF)I7’HSS|
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Signal events in ATLAS Detector

ggF

EXPERIMENT
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Njet>=2
VBF

. HggF . HVBF

*Veto on
- veto jets that are inside central region

- veto leptons that are more forward than jets W 99— WW  Normalization
constraint by

. Zly control
regions

First time in Run-2 tt/ Wt

Mis-Id Fake factor

Njet>=2
ggF
/ . Other VV

Simulation
. gg— WwW

Fail VBF kinematic selection*
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Events / 10 GeV

Data / Pred.

Background estimations

>  WW, top and Z jets : Normalisation constrained by the control 2.\
region pass id
Mis-identified lepton: Dominated by Wijets, data-driven method
Other diboson estimated from simulation

(A

) Pass anti-id id as CR

_ Top 0 jet control region  Z/y*->11 0 jet control region
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35005_ H :NWW 0—> evuv [ ] Hygr W Ay E > 1000_— H—> WW* - evuy B~ - _: g 25000‘ H—> WW* - evuy B He [l othern
E 99F Niet = BoterH w12 [ ggF Niei =0 - o 5 U I 99F Niet = 0 wwe Wl ww
3000F 99— WWwW CR . 2" Mis-Id | C|>-> C Other H ww b L F Z/y » 1t CR 1
g y is £l 800~ Top quark CR Bz Mis.id ] 20000F mistd ] other vv .
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m, [GeV]
m, [GeV] m; [GeV]

post fit 0 jet control regions
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ggF 0,1 jet

Good post fit m; modeling in ggF 0, 1 jet SRs

> L L L LA |\\|\ L L R R % 2000_'A'1'-L|A'S' 'P' ||: ! .' T '-+'- rTT '\; tT TR vl
8 . ATLAS Preliminary4-paia  \ Uncertainty | 0] I o re |m:nary Data  \\ Uncertainty -

3000} Vs =13TeV, 139 fo” - o [ Vs=13TeV, 139 for H o i
= - H— WW* > evuy i Flagr W e - = L H—> WW* — evuv i l a e ]
= - ggF Njet=0 SR Wothern  awe - & 1500-9gF Net=1SR Wotern  aw |
2 I ] Bww  Bzy c Bww Bz i
S i B Y S 4+ 1
3] 2000 Mis-d [l other vv — il Mis-d  [lother v 7

1000

2150 £ 220 H o 1100150 H

ggF| 9gF ]
1000
500

T T T T | T T T T | T T T T

-o' -o 1_4_—III T T T T T T T T T T T T T T T T 1T 7.1 T T9T[T
o o B
o o 1.2
f§ T \ W\ww\\\\%\\\%\;w \ \
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o 700;' - ' E
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ggF 2 jet and VBF

Good post fit modeling in ggF >=2 jets and VBF SRs

> _I T T | T T T T | T T T T I T | T T | T T I\ T | T T T I_ .E T T . . T T T . T
8 1200 ATLAS Preliminary 4pata  \ Uncertainy] |2 10° ATLAS Preliminary +4-pata  \\ Uncertainty
o " Vs=13TeV, 139 fb" B - 1 |« {s=13TeV, 139 fb" B, WA,
— 1000-_H - WW* - evuy 9oF _VBF N GC) 105 H —» WW* — evuv Boter H  w
c\n L ggF-enriched Njet > 2 SR Mother v Bt i “i VBF-enriched N> 2 SR Bw Wz
g 800l \ Bw  Bzy ] 0% Mis-id [l other vv
> - | mis-id [Jother vv -
L - — 103
600~ N 7 407 H
. 9 3 470100 H_ ] 102 VBF
- ¥ 9gF]
400_— s K} ] 10
i & . New trained
2001~ o 1 DNN increase
. ] signal fraction
e 107 from 27% to
-o' 14T T T T T T T T T T T T T T T T T 1T T T T T T T, I[TT1 _c 1.4F T T T T T T = 0 /o
3 i g ] 74% compared
o 12 t@g x 12f 1t :
= \ = - 1 to previous
§ 1%&\@ w&&&x\w&“ﬁ&&%\{&r \ \ g 1;*~'~«~w\w%m\%\\\§\x\\\\w BDT in highest
0.8~ 5 |12  osF = i
: ] 8r 1 score bin
0_6_—|||||||||||||||||1|||||4|||||—_ 0.6:— i | | i ) ! ]
2 P 11l 4F ' !
= i~
m
[ H\J B
e -
° g %
| 1__ """""""""""""""""""""""""
_405...|....|....|....|....|.... 2 of
= ) 1) o, 0 . .
First timgoin R1l,?lpl-2 190 200 250 ~ 0025 02 0.59]053 075 3085 3 0gg 0095 1
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Systematics

aggF VBF

Aoy .p-B — Aoypp-B N
Source Ggii -BHH_,_}“‘,“,:-‘* [%] T BHH:H‘:‘H"‘* %]
Data statistical uncertainties ) 13
Total systematic uncertainties ) 18
MC statistical uncertainties 4 3.2
Experimental uncertainties 6 7
Flavour Tagging 2.4 0.9 > ggF measurements
Jet energy scale 1.4 3.3 dominated by background
Jet energy resolution 2.3 1.9 theory uncertainties and
ET™ 1.9 5 exp uncertainties
Muons el 0.7
Electrons 1.5 0.3 > VBF measurements
Fake factors 2.4 1.0 . .
Pile-up 9 4 13 domlna’ged. by signal theory
Luminosity 2.0 21 uncertainties and data stat
Theoretical uncertainties 8 16 uncertainties
ggF ) 4
VBF 0.7 1.8
Top 4 )
ZTT 24 2.1
WWw 4 5
Other VV 3 12
Background normalisations ) )
wWw 3.1 0.5
Top 2.4 2.2
ZTT 3.1 4
TOTAL 12 22
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Results

> Results consist with SM prediction

m FTr F - T 1 T — T 711 > Newlymeasured ggF 2jet category
-9': ool ATLAS Preliminary : ggj gt B reaches 2.2(1.6) o above the
7T V5=13TeV, 139 10" x Bestit 1 background expectation
£18_— H —> WW* - evuv 2&68%&_' .
@ L 1 > Theobserved (expected) VBF signal
5 : i reaches a significance of 6.6 (6.1) o
o 16 B above the background expectation
14 -
12 .
10: 1 OgrX B .ww =124+15pb
- s e SM O, X B, .ww- = 10.4+0.6pb
0.4 0.6 0.8 1 1.2 1.4
OygeX By =0.79+0.19-0.16 pb

SM G, X By, , - = 0-81£0.02 pb
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Simplified template cross section

Stage 1.2 _
P! [200, o]
|
, (=m0 [
0
_m-- [0, 350] _m [350, co]
10 = e = mg;s Measured STXS staged 1.2
0 B50 . . .
[ 1] [2 35t kinematics bins for ggH and
60 700 .
000 0TS EW qqH production modes
20 HiypH . .
Loo PPy > Merged into 11 bins based on
OO
P ey s > the analysis sensitivity
Stage 1.2 _ = VBF+V(—qq)H
[ [
| =0det || = tiet |

6 gg->H 5 EW qgH

m;j [350, OO]

oo

0 25 o8]
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Simplified template cross section

P > 200 GeV

ggH, high p;*

Npts =1

kinematic bins

H-ww —evpv, ATLAS Preliminary  Vs=13Tev
Production Particle-Level STXS Reduced Reconstructed Signal Region .
Mode Production Bins Stage 1.2 Category > STXS:analysis
prittte20 Gy =) my <30 Gev methods are
=z O_Jet I i H subleac
P < 200 GeV [ 99H O low pr B R —— N =0 similarto the
stub\ead < 20 GeV — o 5 B pTu < 200 GeV )
coupling
sublead
PT > 20 GeV <—
. < 60 GeV
Pr € ° {ggH1i, very low p." p:" < 60 GeV measurement
— H Nets =1
| goH et | S0<p <1050 ORI [ co<ocrzocev | J 17 reconstructed
R [z camcar| SRs and 27 CRs to
22-jets : p
P+ < 200 GeV | Mies £ 30 GEV h Fail Central Jet Veto Nje«s 22 eXtra Ct 1 1 STXS
> 30 GoV |4J or Outside Lepton Veto 1 ¢ 500 Gev

350 < m; < 700 GeV |

|EW qqH, low m-low p,"

700 < m, < 1000 GeV
EW qqH, med m-low p,”

1000 < m; < 1500 GeV

- N, 22 p <200 GeV

|EW qqH, high m-low p."

m; > 1500 GeV

py" 2 200 GeV

m; 2 350 GeV

EW qgH, high p."

<
Mg 590 Gie¥ |‘_ Fail Central Jet Veto

Ny, 22

I
| Py 2 200 GeV I
I
|

my, > 30 GeV |<—

350 < m; < 700 GeV <

700 < my <1000 GeV < 500 Gev

or Outside Lepton Veto

1000 < m; < 1500 GeV | <

P+ > 200 GeV

N,exs 22

| m, > 1500 GeV |<—

| p." 2 200 GeV

[ m >350Gev

Pass Central Jet Veto
and Outside Lepton Veto
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Additional SRs to
improve signal
background
separation
Multiple control
regions in p.H and
m, bins
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Simplified template cross section

. . . i low H . .
> Lowp.H, m.: systematic > statistical sstt oyl [ ATLAS Preliminary
T . . J) ggH 1j, very low p.{.’ -o.u- H—- WW* - evuy
uncertainties set 1j,towpt [eos o [ V5 = 13 TeV, 139 fb~!
High p H, m.: statistically limited got 1 med pf | s oz on [
1 ggH 2j, lowp{.’ 0 —0.09 —025 -o.z- 0.2

COmpatible With SM ggH, high pH | 004 009 004 01 om - {=2.10"5
EW qqH sensitivity comparable with latest Va2 towmylowptf| o <o oot o a0 [ -02
ATLAS HZZ* Hyy, VH(bb) STXS combination & 2 mmiovri v s w oo s e .-

EW gqH 2j, high m;; low p.{.’ 003 0 001 001 -0.14 —0.01 0.3

Y VY

EW gqqH 2j, very high m;; low p.{.’ 0.4 003 003 002 —011 002 005 013 -om- -
L o e o e L I e e e R L EquHZjhighp-{-’ 0.03 —0.02 -0.02 002 026 0 o-o.oz-o.u-
.. T -1
ATLAS Preliminary el 5 o ol ol ol ol ol ol Tl ol
p atistical Unc. : z z 3 z § & B z : 5
Vs=13TeV, 139 fb BE Systematic Unc. 2 202 g 2 =22 2 2 z
H— WW* - evuv I SM Prediction s P38 :D:c FFEFR T
p-value = 52% Total (Stat. Syst.) SM Unc. ?g = ?‘g E E - E é g" E” E
S0 - T p
ggH-0j, p* <200 GeV 120 *018 (008 40N, L io06 E ‘g IS 5 E
i = "
bss (0 (1% 02 | Loy ST E s
ggH-1j, 60 < p" < 120 GeV 0.73 5038 238, R | o6 E E E T
1 o
9gH-1j, 120 < p < 200 GeV 146 95 (0%, ) 1 o =
1 )
9gH-2j, p* < 200 GeV 153 197 (194, I0e) 1 oz . .
A b 2 tn (0 0, . | > Omall correlationsin general
EW qgH-2j, 350 < m. <700 GeV, p* < 200 GeV 020 O *040 4038, |, g4 H H H
< TooRel 00 | Y <k |tk ) g > Larger anti-correlations mainly from
EW ggH-2j, 700 < m; < 1000 GeV, p* < 200 GeV = 050 T020 (Yoms Tom) ! xOd1
EW 2], 1000 < m <1500 GV, p <200 GeV 107 0% (05 %5 | son detector resolution effects
EW qqH-2j, m, > 1500 GeV, p* < 200 GeV 0.96 I3 (0%, i) | 008 .. .
EW aqH-2], m, 2350 GeV, p" 2 200 GeV s o cos 0wy | 3> Larger positive correlations from
common systematic uncertainties

41 0 1 2 3 4 5 6 7 8
6/ Ogy
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EFT interpretation of H->WW and WW measurement

Phys. Lett. B 789 (2019) 508

N
o

Eur. Phys.).C 79 (2019) 884

— L L I A L T B R

a S 1P : — 3
Q [ — 68%CL ATLAS . S E ATLAS 4 Data2015+2016 -

— [ — 95%CL s=13 TeV, 36.1 fb % [ Vs=13TeV, 36.1 fo! [ Stat.® syst. uncertainty 1
z 15T % Bestfit 1 2% oo stviy ) [NNLO(qo)+NLO(gg)|8NLO(EW) 5
% 4+ SM 5 c B&5 Powheg-Box+Pythia8, k=1.13* 7

[ o ql B&3 Powheg-Box+Herwig++, k=1.13* _|
T o 10 9 g+,

Q 10 1 O 3 *m"zmw %¥% Sherpa 2.2.2,k=1.0* E
i k] e ar L - * comb. w. Sherpa+OL gg—»WW, k=1.7 ]
m (o) 1= b —
> kS 3 e E
© 05F y s e .

L L Y -
[ 10*15— P S 3
0.0} i - i ]
[ 107 E
-0.5 [ Pl L ] A P T T E ___________ = E
25 0 5 10 15 20 25 10°% | SRR,
OggF * Br-ww* [pb] 145 | =
1.2F =
. E Sl TR I 3&*& ------------------------ E
> Interpretation uses 36/fb H->WW*and WW  § os& e %ﬁ ‘ P —
< 065 | =
measurement S e . =
. . [} E =
> EFT fit combined HWW signal strength = T— 3
: lead lep 0 83“&"%"%“&% e
measurements with WW unfolded p. : sl 5
- _‘ N N L N N N I N N L N -
distribution 30 40 50 60 102 2x102 3x10?
. plead ¢ [GeV]
> WWCRof H->WW s replaced by WW T
measurement 2 signal strength parameters + 14 p_'*2?!eP- bins
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Sensitivity of Wilson coefficients

Gppaei TRV Gpp—)H—>eip¥v
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= 0.1
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oW hs '01
o5 0y Y
I

1 = 0.1
= F 7
2 3 41 cHu=10
o- - =
o g * * ' * e g g * * —
B S R S T T S A S S i i+ 4 CHa=1.0
3 _ e : : : : : : : : : : : : : P
= ;
4 3

TUHHHIHHEHHHL R

4 cw=5.0

|
o oo OO OO OO oo OO OO

MOME BROMAE BRiVONMM
P

A(oxB)(c)/SM A(oxB)(c.

s : : : : g : = : : : : : : : : ] CHG=0-O-I

[
o
Gy o
o LAY LAL)
|

: : : : : : : : : : : : : : : F C/LL = 1.0
40 50 60 70 80 90 100 120 140 160 180 200 300 @@%& L@A\ Cue=1.0
14 p,*® lepton bins p'fad' [GeV] 2, Cho = 1.0
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Wilson coefficient limits

> Limits for 20 CP-even Wilson coefficients
> Fitting single Wilson coefficient while fixing the other coefficients to zero
> Agrees with SM prediction at the level of 20 or better
> Measured coefficients with higher sensitivities:
o C,.,C ;' 8sF Higgs production
o C(3)Hq: qg->WW and VBF Higgs production
S C(3)Iq : high energy p.'** lepton tail

m rrrrrT ‘ n T T T T T T T T T T T T
[ P— ATLAS Preliminary —— HWW-+SMWW
W T e e V/s=13TeV, 36.1 fo~ ! gl\VAV\X/VW
‘ . SMEFT A =1 TeV
CHel e i - Vi
@ L s | e
AAAAAAA i By
) P CHG —
. ol i .......
o (R - |- L L Lo 1
CHy - el 00 = — i —0.04  -0.02 0 0.02 0.04
L T T T T | T T T L
(1) g L
Chg [ P ———— CHWB | _________________________ . 0(3) '''''''' , .
Hgi| ™ s SRS i ———————
T e G O e S
‘ﬁ (3) ...................
C(1) .......... e 1 C/q ......... I ..........
ol —f_ """" CHEID) [l -
. . J Gt ..o e O
HO i Chs FFF e I —————
T ! | ! T I | ! ! | ! ! T |
3 2 1 o 1 2 3 en unll pun alls po lluw woll gnn L s -06 —04 02 0 02 04 06
-15 -10 -5 0 5 10 15
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Rotation in coefficient space

ggF H production  ATLAS Preliminary /s=13TeV, 36.1 fo~!

1 g
1] ATLAS Preliminary — 68 % CL
C 1 0.04 ()
Weak boson "¢ . I 0.8 VE=13TeV, 361t~ e 95 % CL
Self couplings " 0.6 SMEFT A = 1 TeV e Best Fit
(11 ¥ 0.4
G CH/(3>,//<1> . 0.69
F o2 0.2
HI® 1)
1] .. 0 11 N N —
C/u,/q<3),/qm,/d,Hd,Hu,/—/q(1>,Hq<3) -0.08 -0.11 -0.33 0.02 0.11 -09 021 —0.03 02 CHG,uG,uH
CE,]Iq“),lq“),ld,Hd,Hu,Hq“),Hq(a) 0.01 70.0270.01 0.05 ~0.32 0.07 —0.01 —0.4
- 06 —0.04 —0.02 0 0.02 0.04
C/u,/q<3),/qm,/d,Hd,Hu,qu,Hq(G) —0.9 0.02 004 032 —0.16 0.1 021 0.01 —VU. _
c,[s},q(3>’,q(1)’,d,Hd’Hu,qu’Hq(a) 70.0370.01 0.08 0.03 ~0.15-0.17 0.02 —(1)'8 i
l 1 _ C N . _._ ................
Effective boson 0\,\6 o ¢ RO d \(»@ 0\\\\\ OY\OQY\&\\O‘?‘&%\ 0\,\6 o 0\0@ 0\&\\ o HI® (1)
fermion, 4-fermion dn o S e -
. 3) 1 (1) 3
Coupllngs lu,lg®,IgM ,Id,Hd ,Hu,Hq") ,Hq
C[2] ..................... S ——
Iu,lg® ,IgM,Id,Hd ,Hu,Hg") ,Hgq®)
> |dentify operator groups with similar > o 0 r 5
impacts on process |
. o, o o R el aageasspasa ' ..........
> Eigenvector decomposition in each Cw
group to find the sensitive directions T —
> Simultaneous fit of 8 groups of Wilson S R —— .
. Clu,ig® ig™, id, Hd Hu, g ,Hg®
coefficients
C4] .............. - C—
Iu,lg®,IgM ,Id,Hd,Hu,Hg™" ,Hq®
30 -20 -10 O 10 20 30

Parameter Value
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Conclusion and outlook

> H->WW? couplings measurements extended to full Run 2 ( 139/fb) dataset
e OveeeX Brswws @Nd STXS results consistent with SM prediction
> VBF H->WW?* observation achieved thanks to improved sensitivity using DNN
> ggF+2jet channel included for the first time in Run-2
> EFT interpretation
> Constraint effects of 20 CP-even Wilson coefficients individually
> Simultaneous fit of 8 groups of Wilson coefficients
> Nosignificant deviations from SM prediction
> Proof-of-principle: Methods build towards extended usage
> Qutlook
> Current published results already provide high competitive sensitivity
> Still room to improve full Run 2 results
o |Improve lepton identification, btagging
o Theory uncertainties
o Finer granularity for STXS bins (for example ggF 2 jet)
> VH production mode to come

> (0 __xB
ggF

> Extend the EFT interpretation to new results
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Thank you'!
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Back up
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Misidentified Leptons

>

simulation)

Yy

> 3reconstructed leptons
> Alepton pair close to Z mass window

> The left lepton for measuring fake factor

W+jets
Nid+id

W+jets _

Fake Factoranti—id —

=N

W+jets
id+anti—

.q X FF X CF

EW
(Nid +anti—id — N

id+anti—id

)

Correction Factor

Nia(pT,n)

FF(pTv T}) e

July 26, 2021

Nanti—id(pT7 n)

P =

{FF( W +jets)

FF(Z+jets)

Yun- Ju Lu

]_\I(‘

500

Data driven estimation via W+jet control region (id+anti-id)
Fake factor estimated with Z+jets enrich region

Z+jet control region

Jets reconstructed as isolated lepton (e,u) : W+jets dominate (Not well modeled in

L

400 =

300

200

100

2000

1500

1000

500 F

[ -

-

(b) Identified muon

Data - EW = Z+jets
With 3rd lepton
pass ID

(d) Anti-identified muon

Data - EW = Z+jets
With 3rd lepton
pass Anti-ID

EW: WW WZ

T

o=
g 20 30 40 50 60 70 80 90 100
Muon P, [GeV]

3rd reconstructed lepton

21



Signal region selection

Event selection criteria used to define the signal regions in the H—> W W*— evuv analysis. For the Nje >2 VBF signal region, the
input variables used for the boosted decision tree (BDT) training are also reported.

Category Niet,(pr>30 Gev) =0 88F | Niet,(pr>30 Gev) =1 g8F Njet,(pr>30 cev) = 2 VBF
Two isolated, different-flavour leptons (£ =e, ;) with opposite charge
lead sublead
: pt° >22 GeV, py >15 GeV
Preselection mye > 10 GeV
piniss > 20 GeV |
. Np.jet,(pr>20 Gev) =0
Background rejection A¢(LL, ETS) > 5 /2 max (mf) > 50 GeV
pit >30 GeV My <mz — 25 GeV
H—-> WW*—evuv myge <55 GeV central jet veto
topology Agpe < 1.8 outside lepton veto
Discriminant variable mr BDT
BDT input variables mjj, AYjj, Mee, Adee, mr, Dop Ce, Dop jMyj, P
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Control reaion selection

Table 3

Event selection criteria used to define the control regions. Every control region selection starts from
the selection labelled “Preselection” in Table 2. Np_jet, (20 Gev<pr<30 Gev) represents the number of b-jets
with 20 GeV < pr < 30 GeV.

CR Njet,(pr>30 cev) =0 ggF Njet, (pr>30 cev) = 1 ggF Njet,(pr>30 cev) = 2 VBF
55<ma <110 GeV Myy >80 GeV
WW Ay <2.6 |mer —mz| >25 GeV
Np.jet,(pr>20 Gev) =0
max (mf) > 50 GeV
Np_jet,(20 Gev<pr<30 Gev) > 0 Np.jet,(pr>30 Gev) = 1
’ : Np.i =1
i _ Nb-jet,20 GeV<pr<30 Gev) =0 Bk =20 GeV)
ttfWt A¢(LL, ET") > /2 max (m%) > 50 GeV central jet veto
ps > 30 GeV Mer <mz — 25 GeV
Ay <2.8 outside lepton veto
Np-jet,(pr>20 Gev) =0
" myy < 80 GeV
Z/y miss . .
no pf'** requirement central jet veto
max (m%) > 50 GeV outside lepton veto
Agyge > 2.8 Myr > Mz — 25 GeV Imer —myz| <25 GeV
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STXS Higgs combination (ATLAS)

ATLAS Preliminary Total Stat  Syst
Vs=13TeV, 139 b . 4014 4012 4007
: B, /B,,. == *
my =125.09 GeV, ly,| <2.5 Bz I Y07 ote Lot 000
_ +0.57  +0.48 +0.30
Py, = 95% o . BBy, I—EI—| 077 558 (o2 ota)
E=—=1 Syst. | SM " 2 ! .

Total Stat. Syst.

Ot p < 10 GeV 082 05 (Co1p 009
O-jet, 10 < p¥ < 200 GeV 1:42 B (303 40408

T-jet, plf < 60 GeV = 2| 061 030 (0B 019

T-jet, 60 < pt < 120 GeV 131 031 (028 4045

T-jet, 120 < p' < 200 GeV e T gl A )

gg—H x B, > 2-jet, m; < 350 GeV, p!f < 120 GeV == l 0.30 +0.45 (£0.42, 0.16)
>2-jet, m; <350 GeV, 120 < p/ <200 GeV =] 0.67 048 (Toan 105

> 24et, m; 2350 GeV, p/ < 200 GeV }l—gs—| 181 200 (Fhees oo

200 < pt' < 300 GeV [ 119 S8 (038 51

300 < p < 450 GeV l—aa—il 039 "0l (‘046 010

Pt 2450 GeV ———— 176 14 (158 0%

< 1et E—JIE—I 1.00 05 (‘e 2029

> 2-jet, m, <350 GeV, VH veto I : i 229 18 (1o 0%

> 2-jet, m; <350 GeV, VH topo —e=— 065 95 (oee 155D

992HA3 > Bar | 2 jet, 350 < m, <700 GeV, ptt < 200 GV l 1064 (1050 1058
jet, i » Py === 081 _os6 (o520 —021)

>2-jet, m; > 700 GeV, p'! < 200 GeV I-;ﬁ-l 16 o (220 4019

> 24et, m; 2350 GeV, p/! 2 200 GeV = 20, 0 (24 08

p¥ <75 GeV

75 < py <150 GeV

qq—HIv x B,
150 < p¥ < 250 GeV

p: >250 GeV

pY < 150 GeV

90/qq—HIl x B | 150 < pY < 250 GeV

p¥ >250 GeV

p!} < 60 GeV

60 < p*r‘ <120 GeV
120 < p: < 200 GeV
p!f 2200 GeV

I 1 4331 +3.23 +0.71
tH x By, 72_12 (Z240 063
L1

-6 -4 -2 0 2 4 6 8
Parameter normalized to SM value
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