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Overview

Full Run-2 data W' search
in tb final states

qqbb and lvbb channel

General Information 2 107 ATLAS | —obsened |
* Two channels are studied separately, combined at the end i 10 fis::o:‘:n:) e Ex::ected +1 s.d. _i
» OL: 1 top-quark (AntiKt10 jet) and 1 b-quark (AntiKt4 jet) 3 " — E’:Ze:;?d(zijosg-
* 1L: 2 b-quark (AntiKt4 jet), 1 lepton and 1 neutrino (E7**%) & 1L " -
e Reconstruct mass of tb ? - ]
« MC + Data-driven estimated background g 10 e E
* Profile-likelihood fit on the m;; spectrum o
10‘3;—...1....1....1.. Ll

0B YR T e e e T s
arxiv: 1807.10473
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https://arxiv.org/abs/1807.10473

Outline

W' — tb simulation

Analysis strategy:
W' — tb — qgbb (OL)
W' - tb - lvbb (1L)

Results, in terms of upper limit
OL, 1L and combination
Right-handed and Left-handed
1D and 2D
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Signal model and sample

W’ appears in several BSM Phys.Rev.D86 (2012) 075018

° 1 . !
scenarios, such as extra dimensions, Signal sample: Madgraph pp - W" - b
. . i * Leading order scaled to NLO (k-Factor calculated by ZTOP)
strong dynamics or composite Higgs

W' is the mediator of a new
massive charged vector current

« W'; and W'y (no mixture), 500 GeV — 6 TeV in 1-lepton
channel and 1.5 TeV — 6 TeV in O-lepton channel

 g'/g=2.0and 0.5 as starting point

An effective Lagrangian is used to capture the * Reweighttog’/g=0.1~0.5 (0.1 step), 1.0~5.0 (0.5 step)

relevant phenomenology of a W’ decaying into tb

V). % oss_ [ ATLAS Simuafon 3 & ([ ATLAS simulation E

-£ f}r};(.ﬂij[1+'\"}+[._'r|r{].—"l"}|lﬂ".l'-‘fj+h|: 8 0.3__|I. {s=13TeV _: (Z)" E Vs =13 TeV s SR2j1b E

2‘-"'_ Ny = || 0-lepton, SR1 Wgmass[GeV] 3 .2 4[ 1-lepton, g/g=1.0 SR2j2b

_ g O%F I I g’g9=1.0 oo0s ER- + SR31b ]

Handeness and mass are free parameters, right- 3 o2 dim B0 5 X3 v SR32b

i i i 5 o0ast| || | 5000 1 2 .

handed leptonic decay is forbidden (m,,, > my,, ) o Ol iR i 1 8 o E
5 O, | - 4 8 ¢

. . . ’ 0 L 0.0sET o | L 2 < E

The width is set to scale with square of g’/g: 2.6% jj: Han *t.';; - E i ]

T e | vy ) o T r—r‘l_u_n__n_n_ C | . | . . . | L L ! [

(RH) or 35% (LH) * MW’ * (g//g)z 1%00 2000 3000 4000 5000 6000 7000 0—* 2000 4000 6000

m,, [GeV] m(W') [GeV]
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W', Interference with SM s-ch single top process

V2 —
(e = Trvava ) o - sMw-
: w )™ T Y My
” a0 -'H.
L. (5 — mu ) ”u /) ‘|‘ '}u ruf )
200 (8 —mi, )2 + 3 mi, ) (=M 2+ T M) o interference |
(0L © ol al ol R ah ek L
T (=M T M ‘ -  w
'DOI:10.1016/]. phys ] T Lo
- letb. 2007. 03. 064 | A A 2\(a 2 2oy NAT2
Oint 2 (S=myp)S— M)+ rp(g'/g) Ty
&ng (g"/g)Q (§ o m%’)z + j/%;m%;
[y =345%My 7y =209GeV: my=8038GeV. :

The interference
component can be

E obtained from the signal
The ratio (as a function of truth my,;) is implemented event by event | gapple we already had

LO differential cross-section formula is used to re-weight
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https://doi.org/10.1016/j.physletb.2007.03.064

O-lepton: Object

* Jet:
* AntiKt10LCTopo large-R jet
 DNN based top-tag: 50% WP (tight),
80% WP (loose)
* PFlow small-R jet
* DL1r b-tag 85% WP

b-candidate
small-R jet b

uorc
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O-lepton: Analysis strategy

Top-candidate
jet

* Select pairs of large-R jet + small-R jet
* large-R jet: p% > 500 GeV
* |If top-tagged (loose) -> top-candidate
* If not top-tagged -> top-proxy

N For each
7 top-proxy jet

 small-R jet leading small-R jet with

|AD(j,])| > 2.0, p; > 500 GeV
* ->Db-candidate

To the next

e Categorisation: number of top-candidates
e >1:reject
e =1:keep and assign to SR/VR/TR

* =0: each pair of top-proxy and b- *
candidate -> CR T?;ng?ge

* |An(t,b)| < 2: suppress multijet background

Yes Yes
Signal Control Control
region region 2 region 1
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0-lepton: Categorisation and Background estimation

1 0-b-tag-in category ’ 1-b-tag-in category
t t * 3 SR ->Search regions, sensitive to W’
TR3 TR1 * VR ->Validate background estimation
o 50% o 50% . . .
S [we S [we * TR and CR -> Data-driven background estimation
> TR4 > TR2
§ B0% é Bo% * Background:
5 CR4a CR3a |%§ CR2a CR1a
S|4 S| e ttbar: MC, negligible in CR
Q Q
2 L
CR4b CR3b CR2b CR1b e QCD Multijet: Modified ABCD, data-driven
° 85% WP A 85% WP . NS ()
- i - i ata-driven-backeround , . . obs . tF . Rial!
B-tagging Score B-tagging Score NgRll,gRE backgr dm _ R;(}H({) o (NTtﬁl.Tm(’) _ NTRI.TRQ(")] " Ng&l m
CR2a
| Details * Uncertainty estimated by CR a/b
bomimimimmmmme e 5 | CRla ., CR1b _ |
CR2a = CR2b
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0-lepton: Post-fit

Events / 100 GeV

Ratio to bkg.

10°

10*
3
10°g
102
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ATLAS

{s=13TeV, 139 fb

0-lepton, SR1 # Data

Post-fit -=W'(m=3TeV)
[]Data-driven
[All-had tt
[l Non-all-had tt
22zUncertainty

-« Pre-fit bkg.

AyA'
4

1

4 [
gttt
. %] %

AN

Events / 100 GeV
3 3

—_
o
w

[T IIIIIIII| I L IIIII|'|T| TTT

Ratio to bkg.

ATLAS
¥s=13TeV, 139 fb
O-lepton, SR3 & Data

{s=13TeV, 139 fb!
0-lepton, SR2 # Data
==W' (m=3TeV)
[]Data-driven
[AIl-had tt

[l Non-all-had tt
= Uncertainty
=== Pre-fit bkg.

Post-fit ==W'(m =3TeV)
[ Data-driven

I All-had tt

[l Non-all-had tt
z2zUncertainty

- Pre-fit bkg.

Events / 100 GeV

IIIIIIII| III|I.IJ.I] IIIIIlI.ll L1l

L7

Ratio to bkg.

-;III LL _|.|.|.|.ll|_|_LL|.|.|.ll|_|_LLL|.|l|

Z.

. . iz E . . . . . el
2000 3000 4000 5000 6000 7000 2000 3000 4000 5000 6000 6000 7000
m,, [GeV] m,, [GeV] m,, [GeV]
. Good agreement
. across the board
' in all fit regions ;
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1-lepton: Object and Pre-selection

W/

....................................

e Jet:
 same small-R jet & b-tagging
e Variable-R re-clustered jet for semi-leptonic

ttbar veto
* p=2x mtopreff(pT) = p/pr

Exactly 1L with P; > 50 GeV

E.Miss> 30 GeV
MET triggers only for E;™ss > 200 GeV

Two or more jets with P> 30 GeV
One or more jets b-tagged

10
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1-lepton: Reconstruction and Selection

- Neutrino reconstructed: solve the equation for four-momentum conservation between W and 1 + v with
m,, (80.4 GeV) as constraint

-  W’=top + b =Single lepton + neutrino + jet that provides the closest m._ + Remaining leading jet

top
Regions SR CRw +ets VRw ets VR,;
SR 2j1b. SR 2j2b, | CR 2j1b. CR 3jlb | VR 2j1b. VR 3jlb | VR 2j2b. VR 3j2b
SR3j1b, SR3j2b Angular variables to improve
Trigger ET™ OR one-lepton signal significance in the signal
Niets 2.3 . d . t
Np—jers > 1 ] 5 regions OI” orr'unz.an
prEpon =50 Gav components’ purity in the
Emiss > 100 GeV control regions
my (in 1-tag) > 20 GeV
byr
P > 200 Gev m¥ cut reduces Multijet
Pr ey contribution
Myp > 500 GeV
|An(top, by )| < 2.0 n/a n/a n/a
AR(L, bigp) < 1.0 > 1.5, <24 > 1.0, < 1.5 > 1.0, <24
b-tagging (2-jet regions) bw 18 b-tagged
b-tagging (3-jet regions) third jet is not b-tagged
' VRC-jet (3-jet regions) veto events with 140 GeV < myrc.jer < 200 GeV
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1-lepton: Categorization and Background

Number of jets = 2

Number of jets = 3

CR 2j1b CR 3j1b
| VR 2j2b | | VR 3j2b
21 | VR2i1b 21 | VR3i1b
SR 2j1b | SR 2j2b SR 3j1b | SR 3j2b
0 0
1 2 . 1 2
Number of b-tagged jets Number of b-tagged jets

MC: ttbar/Wijets/singletop/diboson/
Zjets, ttbar/Wjets are dominant

Multijet: data-driven template fit
Very small
m¥ and m,, distribution from
loose-not-tight regions (Loose-
not-tight lepton definition):
multijet_template
Fit of m‘{'f in the analysis regions
using the multijet_template (only
normalization, no shape)

...........................................................
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1-lepton: Post-fit

Events / 50 GeV

Ratio to bkg.

Events / 50 GeV

Ratio to bkg.

= L I B BB BB % L L e B B B A % L L B e B B
ATLAS m 0] ATLAS = [U] ATLAS =
{s=13TeV, 139 fb E 2 ¥s =13 TeV, 139 fb! 3 3 {s=13TeV, 139 b 3
1-lepton, CR 2j1b @ Data ] :"9 1-lepton, SR 2j1b @ Data ; :".Q 1-lepton, SR 2j2b & Data _;
Post-fit == W' (m=3TeV)3 5 Post-fit ==W'(m=3TeV) 3 S Post-fit == W' (m=3TeV) 3
Ot 3 i Ot 3 i ot 3
[W+jets ] [W+jets = [W+jets
D Z+jets E M Z+jets 3 M Z+jets
[ Single-top ] [l Single-top 4 [l Single-top i
I Diboson E [ Diboson 3 I Diboson 3
I Multi-jet B Il Multi-jet 3 Il Multi-jet 3
72 Uncertainty 7Uncertainty 3 “7Uncertainty
-- Pre-fit bkg. 3 --=:Pre-fit bkg. 3 === Pre-fit bkg. 3
. . i . I
2 2 i !
o =1
s r s . Good agreement
E i 2 2 | ;
AU 1 | X2 AUUUUR: FY (< SRR L A I DU AU EE - SN o ) I 1 I S I . across the board
1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000 | !
m,, [GeV] m,, [GeV] m,, [GeV] i1 1 1 1 1 !
i 1n all fit regions ;
|“‘||“‘|‘|“‘|““‘ll“l‘ll’é % L L L L L L B O 3 \I\\\‘I\\\I\I\\‘I\I\‘II\\‘\II\E L ............................................. _!
ATLAS B 0] ATLAS 0] ATLAS b
{s =13 TeV, 139 b = 2 {s =13 TeV, 139 fb! 3 {s =13 TeV, 139 fb!
1-lepton, CR 3j1b ¢ Data 3 P 1-lepton, SR 3j1b ¢ Data P 1-lepton, SR 3j2b ¢ Data
Post-fit == W' (m=3TeV)_J 5 Post-fit =W (m=3TeV S Post-fit =W (m=3TeV
Ot 3 i ot i e
CIW+ijets B [CIW+ets [OW+jets
[ Z+jets E EZ+jets mZ+ets
[ Single-top 3 [ Single-top [ Single-top
[@Diboson E [ Diboson [l Diboson
W Multi-jet 3 W Multi-jet [ Multi-jet
7ZUncertainty _] 77 Uncertainty ~7Uncertainty
--=Pre-fit bkg. 3 -« Pre-fit bkg. == Pre-fit bkg.
% (T T T T T T T T m T m e m e m e m e m
- . 1
£ £ | VR —fit pl
3 5 : post—fit plots
g e y ° Lt e e e e e
kol s
- ; y ; 1 ; . - = . - ++ . - - - - & 0.5 - -
1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000 " 1000 2000 3000 4000 5000 6000 7000
m,, [GeV] my, [GeV] m,, [GeV]
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Combination Limit: Right-handed

3 T T T T T T | T T T T T T T T | T T T T | T T T T 3 T \‘II | T T T T I T T T T T T T T | T T T T | T T T T
% 10? ATLAS y m— Observed 95% CL limit E % 107 ATLAS ; m— Observed 95% CL limit E
£ "-_?;:_13 ;’e\", 139 M = = Expected 95% CL limit 3 2 {?;:_12 '{I)’e\f, 139 = = Expected 95% CL limit 3
T 10 A\, =" [ Expected 95% CL limit +16 4 T 10 "9.3 T [ Expected 95% CL limit +16 4
gﬂf Expected 95% CL limit +2¢ 3 g'r Expected 95% CL limit +2a 3
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i : &« F Raszes NLOW tlion (ZTOP) ] - F Mo, HEE NOW ction (ZTOP) ] ! :
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gg=1.0 - 7
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! a F 3 !
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Combination Limit: Left-handed

= L = L A L B B
% 102 ATLAS ) m— Observed 95% CL limit E % 102 “,  ATLAS . s Observed 95% CL limit E
8 Ezjﬂ ;‘W’ 139w = Expected 95% CL limit : = . gﬁ;:g ;ev, 1390 = Expected 85% CL limit 3
T 10 glg=0. e 05% CL limit 10 ] T 10 ) [ Expected 95% CL limit +1c -
2_1 Expected 95% CL limit +2c 3 ;J Expected 95% CL limit +2¢ 3
_________________________ @ “‘.‘ = = = 1-lepton Expected 95% CL limit @ ""-,‘ = = = 1-epion Expected 95% CL limit
: i X 1r = = =- Oleplon Expected 95% CL imit X 1F Ny - --- (Hepton Expected 95% CL mit = & G
i ’/ _0 5 ! - F ‘._‘ smmmns NLO W' cross-section (ZTOP) 3 - F "-.__.- B NLO W cross-section (ZTOP) 3 ; I} _ 2 1
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Q 10 F 3 a 10 F
a - ] = R
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- S
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1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
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= L e B B B B B B B
% 10° \ ATLAS ) m— Observed 95% CL limit E
= ‘*..‘ F.;=_1? ;‘W’ 139 == = Expected 95% CL limit ]
T_J 10 am=t [ Expected 95% CL limit +16 |
= Expected 95% CL limit +2¢ 3
@ — = - 1-lepton Expected 95% CL limit ]
x 1 3 - === O-lepton Expected 95% CL limit
;“ F smsmnx NLO W' cross-section (ZTOP) 3 oo T !
T 10—1 E s = : 4.2 (4- 1) Tev :
& d ] |
=] L i
T T T Ty 107 3
! ’ ! E =
. g'[g=1.0 | - ]
;_ ............................. I 1 0_3 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 I‘l-".‘-. ! 1 1
1000 2000 3000 4000 5000 6000
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2D Limit

“E} _I T I T T T T I T T T T T T T T T T T T | T T &7 “E} _| T I T T T T I T T T T T T T T T T
> [ ATLAS ) > | ATLAS
T fs=13TeVv, 139 @™ T (s=13Tev, 139"
B —— Observed 95% CL limit B —— Observed 95% CL limit
n —— = Expected 95% CL limit _ n —— = Expected 95% CL limit
I Evpected 95% CL limit +1¢ I Evxpected 95% CL limit +1¢
Expected 95% CL limit +2¢ Expected 95% CL limit 2
1= === 1-lepton Expected 95% CL limit ] 1= === 1-lepton Expected 95% CL limit _
= === O-lepton Expected 95% CL limit = = === O-lepton Expected 95% CL limit .
01 —] 01 —]
:I 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 : :l 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 :
1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
m{W‘L} [GeV] m(WR) [GeV]

Coupling fraction vs m,;, 2D plane, |
. points are obtained from crossing between 1D limit and theory lines
i Region above the contour are excluded
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Summary

W' - tb analysis is done by using ATLAS full Run-1l 139fb~1 data
Resonance search in the reconstructed my,
Monte Carlo background + data-driven Multijet background (ABCD in OL and template fit in 1L)
arxiv:2308.08521

Comprehensive interpretation strategy
OL+1L Combination results, right-handed W' mass is excluded up to 4.6 (4.2) TeV
Interference added to W', interpretation, with mass exclusion up to 4.2 (4.1) TeV
Exclusion contour of g’/g = 0.1 to 5.0 vs. W' mass

2023/11/19 2023 CLHCP
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Backup
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Signal simulation

Mass (GeV)

500

1000
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2000
2500
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3500
4000
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5000
5500
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158.5 139
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0.0020
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0.00125 +0-00034
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0.444310 0247
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0.1310+{).0089

+0.0034
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0.0015
0.0150% 00016

0.0057079-90078
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0.00113+0.00026
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0.0003797 5 0008
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Fraction of events / 100 GeV

Signal simulation: 0-lepton signal shape and efficiency
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Signal simulation: 1-lepton signal shape and efficiency

Fraction of events / 100 GeV

Fraction of events / 100 GeV
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Interference formula validation

Top pad: from production
Single-top (purple)
W', only (brown)
Single-top + interference + W',
(blue)

Bottom pad: Ratio
Red curve: formula of

do/dm,, [pb/25 GeV]
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Interference formula validation for various g’/g

g'/g=0.5 g’/g=2.0
= T A ﬂgw intgmal 5 = e “_.Ti’iﬁw intrnal
(3 - 2 TV W, ] 1'3 - 2 TeV W,
Ty 1D'§' —s— Inerference = w OE —s— Interference
e - . o - /\
s . 1 5 | :
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0-lepton: Categorisation details

3 SR, no CR and VR included in fit
- SR1:Tight top-tagged large-R jet with b-tagged inside
SR2: Loose-Not-Tight top-tagged with b-tagged

. . 0-b-tag-in category 1-b-tag-in category
inside

A 1 “1
SR3: Tight top-tagged large-R jet without b-tagged TR3 TR1 -
inside % A % o
All SR need small-R jet b-tagged & TR4 & TR2 SR2
E 80% E 80%
= WP o WP
Background: ttbar (MC) and QCD Multijet (data-driven) £ CR4a CR3a | 5§ CR2a CR1a
Modified ABCD method used for multijet estimation{: o ‘3 et
Bin-by-bin in my;, distribution ©° CR4b CR3b |* CR2b CRi1b
Subtract ttbar from data o7 — e —
SR1 = TRl*(CRla/CRZa) B-tagging Score g B-tagging Score g

ttbar NNLO reweighting implemented

Data-driven uncertainty estimated by CR a/b
|(CR1a/CR2a)/(CR1b/CR2b)-1]|
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0-lepton: Cut

- - ]
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0-lepton: Data-driven study

80% WP top-tag

O —

* 0.2:1||'|IuF;I|I'|l|(|j|.||I|'|'||||||I-l:\.||.|ltll"||||||||ll1: - 06,,,,|,,,.I.,,,|,,,,l,,,,l,,,,l,,??,f,,\ﬁfll,:,),tOp tag
@ oqgf | TeadnglEgeTe - S F My = [1.2,1.4) TeV :
E - 0 b-tag in ] © —————— 7-——-.-;7"‘_*;
w 0.16F - © 05- — K
= - My =[1.2,1.4) TeV . = [ Z
o 0'145_ —— Data _E (E - .
pd 0.12:— B Pythiz MC B E 0-4:_ B-caﬂd.gfju%raan _:
0-1;_ _; 0 3: light quark i
- e =N charm quark (x 20) ]
0'08; ] - bottom quark (x 20) i
0.061- . 0.2 -
0.041 - - )
0.02F : oA—r—
_U_ _ _ _ _ _ _ _ _ _ :||||||||||||||||||||||||||||||||||||||||||||||| |:
10-9 -8 —7 -6 -5 -4 -3 -2 —1 0 B bl )
log_(top DNN) log (top DNN)
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0-lepton: Data-driven study

80% WP top-tag 80% WP top-tag
-Q :IIIIIIII IIII|IIII|IIII|IIII|IIII|IIII|IIII|III: 9 0_15_IIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|IIII|II ]
= 0.16F + = = B -
© - -+—_+_ —+- . © - ]
— - - . “ 0.145¢ |
> 0.155F + +++ ++ E & : R ]
- C + - + 014 —
M 0.15F ++ ++ +‘F m . .
: + ; +++ 4 0.135 -
0.145[ : Ty +H++++++ ]
014"t 1 b-tag in * 0.13f 0 b-tag in 4;
0.1352_ My =[1.2.1.4) TeV _; 0_125;— My =1[1.2,1.4) TeV _E
0_13; —— Data _f 0.12;— —— Data —;
0_125; —=— Pythia MC —f 0.115;— —=— Pythia MC —;
- ||: - Tl L |:
o - - S S SR T e - s - R S S R,
log_(top DNN) log_(top DNN)
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1-lepton: Background

Multijet background uses data-
driven estimation: template fit

|14

my and my, distribution from
loose-not-tight regions (Loose-
not-tight lepton definition):

multijet_template

Fit of m‘{'f in the analysis regions
using the multijet_template (only
normalization, no shape)

Events

Data / Bkg.

E Template from loose—not—tight

distribution (Data—-MC)

w 10°
Data 3 § ATLAS Internal -#- Data
10° tbar  6879.1 WL E=13Tev, 139.02 ) ttbar
Wjels 202.7 3 W-=th analysis [ ] Wets
) Ztets 59.7 A 5 SR_3j2t () Z+jets
single-top 9462 H 10°F past-Fit B single-top
Diboson 14.7 7 \ Diboson
Multijet 102
otal
10
1
107
. 1072
2
m 125
% T
! o 0.75 + i
T, i M M i i L 5 L M []5 L L M M M i i i | 1
0% 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
MY [GeVv] MY [GeV]

. Multijet normalization from this |
' fit used in final m,, distributions :
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Fit strategy and systematic uncertainties

Simultaneous fit on the my;, distribution, scan g’/g 0.1~ 5.0
Profile likelihood fit

9 regions go into the fit: O-lepton 3 SR & 1-lepton 4 SR + 2 CR

Right-handed and Left-handed
LH: interference contribution is taken into account in the
likelihood

Wijets/ttbar freely float in 1L regions

All experimental systematics are considered correlated between both channels
luminosity, pile-up reweighting, jet, jet flavor tagging, lepton ID, MET reconstruction

All modelling systematics are de-correlated between two channels
Theoretical modelling uncertainties
ttbar (OL/1L), Wjets (1L), singletop(1L)
data-driven uncertainty
OL: uncertainties on ttbar are propagated through the Data - MC_ttbarin TR
OL: additional uncertainty of ABCD <- correlation between top-tag score and b-tag
1L: small, given by the template fit along with the initial SF
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W', fit with interference

o TSRS T
«  Re-write the uS + B as: . A

Int. + inverted offset ]
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- It could be negative, not allowed in the fit tool i ]
—4- ]
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- An Offsetis added in I so S + I has all positive bin: & B ATLASHtemal -
f il T §=13TeV, 139 b _ |
= ==« |nverted offset + interference
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Counter-term = Offset

Effect of Interference is very small 10°
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1-lepton: Post-fit

%J %I T T T T 1 | T T 17 | LI | T T 171 | LI LI % %J :l T T T 1771 | LI | T T 171 | T T 17T | T T T T T T 1 :
o - ATLAS ] & 10tk ATLAS _E
3 104 = {s=13TeV, 139 fb = 2 E {s =13 TeV, 139 fb 3
P = 1-lepton, VR 3j1b ¢ Data . P 10°L 1-lepton, VR 2j1b @ Data N
& 10° Post-fit ==W'(m =3 TeV) & g Post-fit == W' (m=3TeV) 3
i [t 3 i u [t ]
5 [W+jets N 10° [ W+jets =
10 O Z+ets E O Z+Hets 3
[ Single-top ] 10 [ Single-top _
10 [ Diboson = [l Diboscon =
B Multi-jet 3 B Multi-jet N
1 “ZUncertainty = _| 1 “Uncertainty =
« Pre-fit bkg. 3 | ===Rre-fit bkg. .
10°" +7 . 10°" 2 .
107 —; 1072 R
o 10°° o 10°°

o 1.25 o 1.25 !
e e J /
o o RN T
w© 0.75 w© 0.75 =
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Comparison with Latest results

DO and CDF: search under 1 TeV
1L139 fp~1:

4.07 TeV exclusion for W' . CMS OL: full run-lI, excluded up to 3.4 TeV
3.70 TeV exclusion for W',

CMS 1L: 35.9fb~ 1, excluded up to 3.6 TeV
Combination 139 fb~1:

4.6 TeV exclusion for I/’ . ATLAS 1L+0L: 36.1fb ™, 3.25 TeV exclusion for W',
4.2 TeV exclusion for W',

ATLAS OL: 36.1fb~12.85 TeV exclusion for W',
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