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® Motivation

» \kctor boson fusion (VBF) and vector boson scattering (VBS) are direct probes of boson interactions, both in
standard model and beyond

O+ X3+ XX 3

» VBS allows to test SM predictions to triple and quartic gauge couplings

« Topics in this talk: same-sign W W £jj, opposite sign W *W ~jj, differential ZZjj, VBS Wyjj, VBS WZjj
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® Same-sign W*W%jj

« Motivation:
» Massive vector boson scattering (VBS) probes mechanism of electroweak symmetry breaking (EWSB)
in the Standard Model (SM)
* Unique sensitivity for new physics phenomena

Strong VVjj, O(a%a.?) Electroweak VBS VVjj, O(a®)
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« WEWH3jj final states has largest EW to QCD xsection ratio because of the suppression of QCD-induced
background
« EW measures both VBS and non-VBS process, inclusive measurements include EW + QCD + interference <3>



® Same-sign WXW=jj Strategy
* SR selections:
« Two isolated same-sign leptons with transverse momentum pr > 27 GeV
- Large missing energy due to presence of neutrinos EF*SS > 30 GeV
+ Jet transverse momentum p=2*"9 > 65 GeV p3*P~eMI 5 30 GeV and b-veto
- VBS signature: m;; > 500 GeV & |Ay;;| > 2

« WZ CR (improve modelling from QCD-induced W £Zj;j events):
* One more lepton with py > 15 GeV
mj; > 200 GeV & my; > 106 GeV (suppress radiative Z decay)

« Low-m;; CR (control uncertainties of major background in signal extraction fit):
* 200 GeV <m;; <500 GeV

» Backgrounds modelled with MC and
data-driven method:

i © WZ/yjj
» Non-prompt lepton & lepton
Jet charge mis-identification

* Remaining background...
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® Same-sign WXW#%jj Fiducial Cross Section

Fiducial region defined as closely as possible to the analysis selections

Separate maximum likelihood fits with free parameter Hszg (u

sig

EW+Int+QCD

inclusive cross sections. u?¢? W2 ysed as normalization coefficient for QCD W Zjj
SR and CRs are split into four regions depending on lepton flavors : ee, ey, ue, uu

) performed to measure the EW and

Description

i 1]

EW+I CD
- +Int+Q [ fb]

Measured cross section
MG5_AMC+HEeErwIGT
MG5_ _AMC+PyTHIAS
SHERPA

SHERPA @ NLO EW
PowHEG Box+PyTHIA

2.92 +0.22 (stat.) + 0.19 (syst.)
2.53 + 0.04 (PDF) *%22 (scale)

0.19
2.53 + 0.04 (PDF) *Y-22 (scale)

2.48 + 0.04 (PDF) “g]‘ﬁ (scale)

2.10 £ 0.03 (PDF) * (3% (scale)

2.64

3.38 +£0.22 (stat.) + 0.19 (syst.)
2.92 + 0.05 (PDF) *9-32 (scale)

0. 27
2.90 + 0.05 (PDF) * (2 (scale)

2.92 + 0.03 (PDF) +% g[g] (scale)

2.54 + 0.03 (PDF) * (- (scale)

 Predictions agree with the observed data within uncertainties generally

» Observed cross section is slightly higher than predicted cross section

<5>



® Same-sign WXW=jj Differential Cross Section

Events/10 GeV

Data/SM

IIT §§]§N T

1 NN

40

30

Same fiducial space is used for extraction of differential cross section
A maximum-likelihood fit is performed to do the cross section unfolding
* Five observables my, my, mjj, Nyapjers and &3 are studied
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® Opposite-sign WTWjj

« First observation of EW W *W ~jj in ATLAS

« Opposite-sign W W ~jj has small cross
sections and large background contributions

» Two neural networks trained to separate
signal from tt and Strong W W ~jj
backgrounds

 Interesting events should contain two leptons,
two or three jets and missing transverse
energy

tt and Strong W W ~jj
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® Opposite-sign W*Wjj Strategy
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» One signal region, one control region to constrain top backgrounds

» Apply cuts before the neural network training:

2 SRR R L R L RN R RN RN R
« Two opposite sign tight isolated leptons with pr > 27 GeV (one electron one E O TV, 10wy B
muon) and third lep veto oL PoskF Woio Wi
« pTSS > 15 GeV and two or three jets with p; > 25 GeV \ W Wiets 7 Uncerainy 3
» Centrality cuts to improve NN performance, m;; > 80 GeV to suppress VBF 10k :
HWW backgrounds i
« B-jet veto in SR and b-tag (one of the two leading jets) in CR 10°

« Two NNs for two-jet and three-jet cases in SR, validation checks performed in low
NN-score region (<0.6) on:
 DATA/MC agreement and correlations between variables

Pre-fit/Post-fit

Data / Pred.

 Uncertainty estimations: %701 02 03 04 05 06 07 08 09 1
- Experimental uncertainties: jet energy scale, b-tagging efficiency, jet flavor oot
composition and jet energy scale dependence on pile-up
» Theoretical uncertainties on signal, top and QCD
« Statistical uncertainties

<8>



® Opposite-sign W*W~jj Fiducial Cross Section

» A profile likelihood fit is performed on the NN output simultaneously in the SR and CR

« The fiducial region is defined with selections similar to reconstructed signal region with
extracuton m;; > 500 GeV

ﬂ :I\\\‘\III‘\III‘\III‘\III‘\II\|II\\|II\\|II\\III\\_ ﬂ 7II\\|III\‘I\\I|I\\I|II\\|II\\|III\‘III\ll\\llll\\
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1g* = 2jets SR Ml single top [ Strong W'Wj = F 3jets SR [ single top [ Strong W'wjj 3
£ Post-Fit B zjets I Multibosons ] I Post-Fit W z:jets [ Multibosons ATLAS {g =13 TeV. 140 fb1
B B w+iets #7 Uncertainty | . i B w+iets Z7 Uncertainty | ’
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« The NN modelling is in good agreement with data

» The observed (expected) significance is 7.10 (6.20), for both 2 and 3 jets combined. Co-



® Differential ZZjj

» Sensitive to diverse range of physics Beyond the Standard Model
« EW ZZjj sensitive to WWZ and WWZZ weak-boson self-interactions

Theoretical prediction of QCD ZZjj sensitive to the accuracy of perturbative QCD calculation
(overall production rate and kinematic properties of the final states)

/

q q

s =

q q

Pure-EW ZZjj Strong ZZjj
* Goals:

« Unfolded differential cross section measurement of interesting kinematic observables

« Limits on dim-6 and dim-8 EFT operators

<10>



® Differential ZZjj Strategy

» Selections:
» Same-flavor opposite-charge (SFOC) lepton pairs ordered by |m;; — m,|
» Four lepton system invariant mass m,; > 130 GeV
 Leading (sub-leading) jets with transverse momentum > 40 (30) GeV , dijet invariant mass and
separation angle m;; > 300 GeV & |Ay;;| > 2.0

[ = Oar — 050y, +5,))
Ayjj
» Events further categorized into VBS-enhanced ({ < 0.4 ) and VBS-suppressed (¢ > 0.4)
regions

* Inclusive measurements on both EW and strong ZZjj production

» Samples:
* Nominal strong ZZjj : SHERPA
» Alternative strong ZZjj : MG5 _NLO+PY8
* Nominal EW ZZjj : MG5+PY8
« Alternative EW ZZjj : POWHEG+PY8

<11 >



® Differential ZZjj Differential Cross Section v d A
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» Particle-level measurements in both VBS-enhanced and VBS-suppressed fiducial regions
« Unfolding done with iterative Bayesian method to correct the detector effect

— 1= \ T T T T —— — = T T — T =

- = ATLAS VBS-Enhanced region, { < 0.4 e - ATLAS VBS-Enhanced region, £ < 0.4
O] : : O - .

S 1ol s=13TeV, 14010’ —e- Data, stat. unc. 5 107E Vs-13Tev, 14010 ~e- Data, stat. unc. 3
| = Total unc. o= - Total unc. .
© Ew = b| £ -2 —
T:‘|'o 102 —— o|lg 107 E
E E!-.—\_._ |
BT 0L O g Nl E
10° e — 10 = —w— E
p : = L rr—————— .
104 o s s anas s s e e w0t e e svpeever
107 ;—“‘5‘7 Strong 41jj (SHERPA) + EW 4ljj (MG5+PY8) 1075 ;+ Strong 41jj (SHERPA) + EW 4ljj (MG5+Pv8) —;
E p==@=== Strong 4ljj (MG5_NLO+PY8) + EW 4lj (MG5+Pv8) E E mmmgpe  Strong 41j (MG5_NLO+PY8) + EW 4ljj (MG5+PY8) E
= EW 4ljj (MG5+PY8) = - EW 4ljj (MG5+PY8) -
108 rmmreee EW 4ljj (POWHEG+PY 8) + ZZV(V— jj) (SHERPA) — 106 REELELE EW 4ljj (POWHEG+PY 8) + ZZV(V— jj) (SHERPA) —
E 1 6 ; n L ’ ' ' L ' - i E E 1 6 : " 1; n L ' } i ' E
O [ CE 3 (] 1 -2 3
T 06E g © 06E ol =
o« 0 s — o L e [ e -

2x10?  3x10? 10° 4x10? 10° 2x10° 3x10°
My, [GeV] mjj [GeV]

« Generally good agreement between Data and MC prediction

* MG5_NLO+PY8 underestimates the observed data especially in low m,; and m;;
<12 >
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® Differential ZZjj EFT Interpretation

» Unfolded distribution for the search of physics beyond the SM
* my; and m;; are used to set limits on dim-8 and dim-6 EFT operators

Wilson IMas|*  95% confidence interval [TeV ~*] * B B B L L
coeflicient Included Expected Observed = é[’]‘g%\, 140 o'
Fro/A? yes [-0.98,0.93]  [-1.00, 0.97] - E
no [-23, 17] [-19, 19] E
fr.a/A* yes [-1.2,1.2] [-1.3, 1.3] .
no [-160, 120] [-140,140] 00 i e =
fT’Q/A4 yes [-2.5, 2.4] [-2.6, 2.5] -10 =
no [-74, 56] [-63, 62] 20 E
o — — Expected 95% confidence interval -
fT,S /A4 yes ['2'5’ 24] ['2'6’ 25] Ob?ser\tfed 95% confidence intterval .
no [_79’ 60] [_68, 67] =30 Ll | Unitarity Bc|>und | _E
fro/A* yes [-3.9,3.9] [-4.1,4.1] 1 2 3 4 5 6
no [-64, 48] [-55, 54] E. [TeV]
A% es [-8.5, 8.1] [-8.8, 8.4] _ :
Jral }1’10 -260, 200] -220, 220] Expected and observed interval of f7 , Wilson
frs/A* yes [-2.1,2.1] [-2.2.22] coefficient as a function of cut-off scale E,
no [-4.6, 3.1]1x10* [-3.9, 3.8]x10*
frolA? yes [4.5,4.5] [-4.7,4.7] _ " .
o 7.5.55]x10*  [-6.4. 6.3]x10% Wilson coefficients are with zero

when pure D8 contribution is included <13>



® \/BS Wy |

« Analysistargets:
» Observation of EWK Wy+jj production

» Differential cross-section measurements of EWK Wy+jj production

0 z
« Unfold m;;, p7, A, pr ", Ady,, myy

» EFT Interpretation targeting dimension-8 operators
g Measurements performed in VBS-enhanced phase-space

u

Signal . Forward jet Ay
(-ve rapidity)
U U
d ——<—a N "N T
dA W7 o
orwar e
u YA y// l (+ve rapiciity)
A 1
QCD L mm—
Background: g Wﬁ?’éﬂm ) No hadronic activity in central region between two jets, v

and W boson produced in central regions.

_ _ Apply high-dijet mass, large forward jet rapidity gap...
Typical diagrams

<14 >
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® \V/BS WYy || Strategy

« Selections:
+ Single lepton and missing momentum with p%. > 30 GeV & EJ¥sS > 30 GeV &4 T
«  One photon with p¥. > 22 GeV and two jets with p’. > 50 GeV’ ool " Now ot
- VBS signature with large m;; > 500 GeV and |Ay;;| > 2 122‘;‘ o =%vupetkgty‘
« Data-driven background estimations: o ) i E
 Jet faking photons with template fit method o :
 Jet faking electron/muons with fake factor method ]
» Electron faking photons with tag and probe method

» Observation:
NN trained using events after m;; > 500 GeV & Ngqpjers = 0

Data / Pred.

0801 02 03 04 05 06 07

» Profile likelihood fit to the NN score NN score

gap

« Differential measurement:
« Extractsignal + constrain QCD simultaneously jets
» Use bootstrapping to evaluate statistical significance of systematic uncertainties 21 CRa I CRb

=~
]
|
]

» Gaussian kernel smoothing for bootstrapped systematics o)
« EFT interpretation: =0| SR CRc
* [Iterative Bayesian unfolding to correct detector effects . oL {5

» Unfolded distribution for setting limits on dim-8 operators



® \/BS Wy jj Measurements o 13 eV, 0
EW W(—Iv)yjj

I
Data (syst) l (total)
132+25f

 Fiducial measurements:
» The observed significance is well above 6 standard deviation compared to Sherpa 2.2.12 o

the expected significance of 6.3¢ 89705 (scale) o (Sat+PDF ) o

“oa
« Measured signal strength is ugy, = 1.5 + 0.5
« MadGraph5+PYthia8 is in good agreements with data while Sherpa MadGraphs.+Pythia8

underestimates data within 2 standard deviations 18.0° 2 (scale) ** (statePDFsac) fo

Illllllllllllllllllllll
0 2 4 6 8 10 12 14 16 18

« Differential measurements: SEw w(-iv)zi [O]
. : : JjJ lep -
Cross sections as a function of m;;, p7’, A, o1, Ay, my,, are studied
« Both Sherpa and Madgraph are in good agreement with data within
uncertainties
MG overshoot at hlgh mj; & Pt gmq_ATLAs (5=13TeV,1406' | & [ ATLAS Vs =13 TeV, 14015 |
. . SOk Sy NP =0, <0.35(SR) 1 3 —Iv)yji Nge =0, <0.35(SR
« Sherpa underestimates all six observables 2 e AN B TTE S NI
HETRE S S b : S
o o .. . 1:’10‘25— ] ”+0 |E|MadGraph.w'ymia&E S y MadGraphssP y1hia8:
» Analysis is sensitive to 16 dim-8 EFT operators. ; s
Aim to set limits on couplings in Warsaw basis. ~ : E
. . . . 103t g 4 |
» Using EFT samples with Eboli model. With full ; | ] b
- - %1-5:.::}::::}E::::I::.:}::.:4‘:::}.::.‘:::.}: %1.5 o
detector simulation T et b | - T by
205 e 205 . . ‘ ‘
E 0 100 200 300 400 500 600 700 800 < 2x10° 3x10°  4x10° 5x10°

Pl [GeV] m; [GeV]
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First observation using 2015-2016 data , ,

s
2

EWK WZjj production:

» Better precision on fiducial cross section measurement ) z ) Z

» Perform the first EW W Zjj differential cross section measurement ! o ! v

* Simultaneously measure oy z;;—gw and oy z;j—strong IN the SR

- - q’ q

* Inclusive WZjj production:

« Better precision on differential cross section measurements 1 - I w

« Unfold BDT score distribution ,

q" Z g

 Interpretation of results on EFT frame: " i

« Detector level limits using 2D template of M¥4 — BDT score

<17 >
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® \V/BS WZ || Strategy

. Same BDT score distribution is used in all SRs

« WZjj— EW and WZjj — Strong integrated measurements:
* Goal: Simultaneous measurement of the integrated oy, z;;—gw and oy zjj—strong Cross section in SR
* Separate the signal region Into two categories of different N
« Maximum likelihood fit performed on BDT score distribution

— th. MC
OWZjj-EW = HWZjj-EW " Owz: i gw »

_ . . th.MC - . +th.MC
Owzjj-stong = HWZjj-QCD Oz _qcp THWZjj-INT * Oz i INT »

_ . . th. MC — . — . th.MC

= HWZjj-QCD Oy ii_qcn T VAWZjj-EW - VHWZ;jj-QCD * Oz Nt

« WZjj—EW and WZjj — Strong differential measurements:
* SR separated into bins of N;..s and m;;

« Simultaneous fit to the data of the BDT score distribution of events in each bin is performed

] i

0_1‘ — 1 ] O_E,th.MC _ Nﬁl o NMC, det.
WZjj—-EW — ﬂlVij—EW WZjj-EW — L-C; > i = Ni

! MC, part

 Differential WZjj measurements:
 |terative Bayesian method with 3 iterations used to correct detector effects
» MC scaled to data to better model the data and minimize unfolding uncertainty
« \ariables: M{'%,A¢p (W, Z), Njgrs, mjj, AYij, Adjj, Njets(gap), Zjz, BDT score

<18 >



® \V/BS WZ |] Results

WZjj— EW and WZjj — Strong

integrated measurements:

OWZjj-EW

TWZjj-strong

0.368 +0.037 (stat.) +0.059 (syst.) = 0.003 (lumi.) fb
0.37 +0.07 fb,
1.093 +0.066 (stat.) +0.131 (syst.) =0.009 (lumi.) fb
1.09 +0.14 fb,

WZjj — EW and WZjj — Strong

differential measurements:;

Differential WZjj measurements:

/ [ib/GeV]

A IAZp

Ratio to MadGraph
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® \/BS WZ |] Results EFT

» No deviation with respect to the SM predictions is observed
- Two dimensional distribution M¥# — BDT used for extraction of limits

Expected Observed

% 4 'A%‘LASl o é, o - 12} and VW é —4 —4
g 10 fi- T 0w g;;;gvgw — Z‘f}ﬁ”f'z_mw : ] [TeV ~7] [TeV 7]
- ost-fit B Misid, leptons e /A = 1.5 TeV* E_ fTO/A ['080; 080] [‘0571 056]
S fri/AY 052, 0.49]  [-0.39, 0.35]
10° Fro/A*  [16,1.4]  [1.2, 1.0]
10 fao/A* [-8.3,83]  [-5.8, 5.6]
-~y A /A [F12.3,12.2]  [-8.6, 8.5]
1 fur/AY [-16.2,16.2]  [-11.3, 11.3]
10 fooa/A*  [[14.2,14.2]  [-10.4, 10.4]
Q 14F ! | Fa /A [42, 41] -30, 30]
FIOK, it L
Yy S A PR R A PR Expected and observed lower and upper 95% CL
cSBEE-SBEE-$885-8888 limits on the Wilson coefficients

Binning optimization:
BDT: [-1.0, -0.25, 0.17, 0.72, 1.0] Coefficients associated to TO and T1 are
M¥Z: [0, 400, 750, 1050, 1350, o] the most tightly constraint <20>



® Summary

 Several measurements are reported about EW or inclusive production of different final
states

« Generally the observed data has good agreements with predictions
 Limits on EFT operators are set in most cases

 Results are bringing challenge to electroweak cross section calculations and kinematic
modellings

<21>
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® Backup
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® Same-sign WXW=jj Samples

) A d AR T

e/ TSUNG-DAO LEE INSTITUTE

Process, short description ME Generator + parton shower Order Tune PDF set in ME

EW, Int, QCD W*W#} j, nominal signal MaApGrapuS_AMC@NLO2.6.7 + HErwiG7.2 LO default NNPDF3.0nLo

EW, Int, QCD W*W# j, alternative shower MADGRrAPHS_AMC@NLO2.6.7 + PyTH1A8.244 LO Al4 NNPDF3.0nLO
EW W*W#*;j, NLO QCD approx. SHErPA2.2.11 +0,1j@LO Sherpa  NNPDF3.0nNLO

EW W=W#jj, NLO QCD approx. PowHEeG Boxv2 + PyTH1A8.230 NLO (VBS approx.) AZNLO NNPDF3.0nLO
QCD W=W=jj, NLO QCD approx. SHERPA2.2.2 +0,1j@L.O Sherpa NNPDF3.0nNLO
V'V (leptonic) SHERPA2.2.2 +0,1j@NLO; +2,3j@LLO  Sherpa  NNPDF3.0nnLO

7474 Suerpa2.2.1 (leptonic) & SHErPA2.2.2 (0ne V — jj) +0,1j@LO Sherpa NNPDF3.0nnLO

W/Z + jets MADGrAPHS_AMC@NLO2.3.2.p1 + PyTH1A8.210 +0,1,2,3.4j@LO Al4 NNPDF3.0nL0

1t

Single:s (5- and Wchanmisl) PowHEG Boxv2 + PyTHIAS NLO Al4 NNPDF3.0nL0
Single 7 (z-channel) PowHeG Boxv2 + PyTHIA8 NLO Al4 NNPDF3.0nLO4F

1% MaAbpGrarHS_AMC@NLO2.3.3.p0 + PyTH1A8.210 NLO Al4 NNPDF3.0nLO

Vy SHERPA2.2.11 MEPS@NLO Al4 NNPDF3.0nnLO

< 24>



® Same-sign WXW=jj Post-fit Yields

Process ee e ue UL Combined

W*W*j;EW 329 + 34 81 + 8 73 +7 90 +9 277 + 26
W*W*jjQCD 1.7 = 0.5 8.0 +24 7.1 2.1 97 29 27 + 8

W=W=jj Int 1.00 £ 0.22 24 +0.5 21 +04 27 +0.6 82 +1.7
W=*ZjjQCD 5.5 = 0.7 182 +2.1 182 +22 140 =17 56 +6
W=Zjj EW 1.69+ 0.14 49 +04 4.1 +04 42 +04 149 +£1.2
Non-prompt 84 + 1.6 149 +24 102 1.6 21 +5 55 +9
Vy 1.5 £ 0.7 6.1 +24 55 +£2.8 — 13 +5
Charge misid. 43 + 2.0 54 +1.2 1.4 +04 — 11 +4
Other prompt 099+ 0.25 25 £0.5 1.9 +0.5 14 +14 6.8 +2.1
Total 58 + 4 143 +7 123 +6 143 + 8 468 +21

Data 52 149 127 147 475

< 25>



® Opposite-sign W*W~jj Selections Nt e AN

Category Requirements Selection cuts on physics objects

Leptons  pp > 27GeV that define the signal region
In| < 2.47 excluding 1.37 < || < 1.52 (electrons)

In| < 2.5 (muons)

Identification: Tight
Isolation: Gradient (electrons), Tight_FixedRad (muons)

\do/oa,| <5 (electrons), |dy/og,| < 3 (muons)
|zosin#| < 0.5 mm

b-jets pt > 20GeV and || < 2.5 (DL1r b-tagging with 85% efficiency)
Jets pt > 25GeV and |n| < 4.5

Events One electron and one muon with opposite electric charges
No additional lepton with pt > 10 GeV, Loose isolation,
Tight/Medium (electrons) and Loose (muons) identification
Mme, > 80GeV
ET™ > 15GeV
No b-jet
Two or three jets
{>0.5

< 26>



® VBS Wy jj EFT

« EFT Interpretation

» Analysis is sensitive to 16 dim-8 EFT operators. Aim to set limits on couplings in Warsaw basis.

» 8 tensor-like operators containing field strength tensors: T0,T1,T2,T3,T4,T5,T6,T7

* 7 “mixed scaler” operators containing field strength tensor and M0,M1,M2,M3,M4,M5,M7 covariant Higgs derivatives.
« Using EFT samples with Eboli model. With full detector simulation
» Sample decomposed between SM + interference + EFT

C Expected 95% CL Limit { Asymptotic)

Expected 95% CL Limit (Toys)

Observed 95% CL Limat

Jro
fr
Jr2
Jr3
Jra
frs
J16
Jr1
famo
fan
far2
fus3
fua
Jus
fam7

[-3.86,4.00]
[-2.35,2.67]
[-5.66,6.67]

[-4.9,5.63]
[-4.14,4.34]
[-2.73,2.8]
[-1.99,2.08]
[-5.08,5.4]
[-46.22,44.2]
[-68.14.71.61]
[-16.46,16.17]
[-24.57.25.43]
[-27.95,27.76]
[-22.42.27.68]
[-124.07,120.06]

[-4.32,432]
[-2.67,2.67]
[-6.68,6.68]

[-5.8,5.8]
[-4.64,4.64
[-3.25,3.25
[-2.22,2.22
[-5.74,5.74

[-51.47.51.47]

[-60.69,60.69]

[-17.93,17.93]

]
]

[y ey W WY

[-26.55,26.55

[-30.02,30.02

[-26.16,26.16]
[-145.48,145.48]

[-3.29.3.5]
[-1.99.2.27]
[-4.76.5.69]
[-4.14.4.79]

[-3.5,3.69]
[-2.34,2.4]
[-1.69,1.77]
[-4.3.4.59]
[-39.29,37.55]
[-58.23,61.0]
[-13.99,13.81]
[-20.85.21.56]
[-23.85,23.85]
[-19.09,23.33]
[-105.42,102.04]

Table 57: Expected limits on dimension-8 operators modifying the WW+y coupling when fitting My, Work In progress

Fit all 6 extracted distributions for
expected limits

Madgraph is used for EFT samples
production. Limits set using unfolded
distribution

< 27>



