oUNGZANM
LYLISY3AINN
-suefwixep-sninf

R

Bundesministerium
fur Bildung
und Forschung

Ill J

$9%68&'($)"(*+",$-./"01())".-2(%&(

34$+9%5.#.8"0#4-"6"&$H#(%&(T1879

71879(;45+%, (-"#4+$H#(<-.6(=>=?@

"#3N&'("H#)*"
+,"-.(/"01$'28 4(56)(7

8,$6.8#°2$'2$0:;:9<$="#6'(#>",

#2.%:)".$3",0.($@,/>0)0.
#2.$:)" AS=# #BH#ASEIBSH.6()#(1$FIFG

ATLAS

EXPERIMENT



2¥NYZAN

E

| *+" $-./"01( 34+$%5.#.883$"-0,$%.&#

1 :&.$<0#,B#(B$I'B.*SK<ILE'2$.*. M., 04(1$N#(0"O*./$
N(.B"O0/$0("N*.$#,BSP)#(0"O$7#)7.$0O')N*",7/$6.0Q. ¢tne ¢

LYLIS¥3A

wt w w

*.00(Q.#7$6'",/$B).$0'$0&.$,", B6.*"#,$/0()00)(.$'24

0&.$.*.00('Q.#7%$",0.(#O0", , g2

" RSN.("M.,0#*$/0)B"./$KE$0"6', ",0.(#O0" /$#(.$ v/Z
0&.(.2'(.$"MN'(0#,0$0./0/$'2$0&.$<J$.*.00('Q.#?$08&..'(: WS i Wi

' R22.00"-.$H"*B$:&.' (1$KRH:L$2(#M.Q'(2/$#(SOIN"Crr  wupr. e
" $M'B.*$" B.N.,B.,08/.#(0&./$2'($,.Q$N&1/"'0/$.22.00/

| 900'(B",7$0'$0&.$<JAS0&. SMH#/"-.$.*.00('Q.#2$6'/" /$'60#" $0&." (SM#//.I$#,B$&..,C
O, $&#-.$* 7"0)B" NSH("/#>',| -"#$0&.$V"77/$M.0&,"IM$'2$0&.$/N',0,.")/*1$
6('2.,$.*.00('Q.#2$/1MM.0(1

" JHN(M., 0528 N*#("/#>', '6/.(-#6*./$" $0&.9M)*>6'/, " 0.(HO>'/$#(.$0&.$B"(.00$
N('6./$'2$0&"/$M.O&H,"IM

| & $*#0.J0$M.#/)(.M.,0/$#,B$2"(/0$'6/.(-#0" /$'2$0&.$SN('B)O0",$'2$B"22.(.,0$
MY*Q"6'/', 2" #*$/0#0./$",$0&.$9:;9<$B.0.00'($#(.$N(./.,0.B

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3 F



== 906" (9% &( T #H#3"0#4-"6"&$ arxiv:2312.00420
B3 . VB () +SAGS -
ST HHRAIS08. ST I0S(#0"$'2$08.$.* O0(Q.#2$0 SW=XSN(B)O0™ SO(//$/. 00

#M', 7$#**$-.00'($6'/", $/0#00. (", 7$KYZ<L$/. /"B$%B" #*$/0#0./
" 9/$08&. $W X3 #B", 78 (B.(SB"#7(#MISQ'0&S""0"#$7") /$#($2/(6'BB.,$

' H

f3

/
5'\

«Q
200000000000

f 3 f 3
Vi \Y
L «f“\f ) )
oF} 02 Ja (o} / Ja g g2 g ®

H'B)O"#*$#,B$B"22.(.,0"#*$O(//$/.00™ /$#/$2),00" /$'2$
B"22.(.,08'6/.(-#6*./$#(.$M.#/)(.B$2'($6'0&$.*.00(' Q.#?%$
#,B$",0%)/"-. SKR3\W=XL$! ~ ##N('B)O0",

B wwHj EW (bin 1) [llW*Wjj EW (bin 2)

B w*wHj EW (bin 3) B W*Wjj EW (bin 4) [llW*W*jj EW (bin 5)
B W wij EwW (bin 6) lWWj Int WEWEjj QCD
Bwzew Non-prompt
Other prompt 7/ Tot. Uncert.

Events/10 G

N0 R'0$<_$

BII/O "6 O"',$ 7 ATLAS 3
| I"B$#7(..M.,0$"/$2'),B$2'($08.$]B)O"#*S 5.0
O(/1$/.0>",/$Q"0&$0&.$<ISEN(.B"O>",/ 1" *B/$2(M$ mmp
Description LEW [fb] | EWHNEQED ] B"22-(- ,0"#*$
Measured cross section B2+ 0.22(stat.) £ 0.19(syst.) 338+ 0.22(stat.) + 0.19 (syst.) O(I//$/-OOI",$ %
MG5 _aMC+Hemwig7 2.53+ 0.04 (PDF) ;%25 (scale) 292+ 0.05(PDF) ; %3 (scale) _ SO(#OO'" $HIS =
MG5 _aMC+Pythia8 2.53+ 0.04(PDF) ; %% (scale) 290+ 0.05(PDF) ; %32 (scale) o §
Sherpa 2.48+ 0.04 (PDF) /%30 (scale) 292+ 0.03(PDF) ;%5 (scale) #$2),OO $'2%
Sherpa ! NLO EW 2.10+ 0.03(PDF) /%34 (scale) 254+ 0.03 (PDF) | %33 (scale) 1 50 100 150 200 250 300 350 400 450 500
Powheg Box + Pythia 2.64 b 22

my [GeV]
CTUIFUFIFG "#$%&'("#)*"'$',$6.&#*2$'2$59:;9<$="r*#6'(#0"',$$$$3$../0",7$0&.$R*.00('Q.#7$:&.'(1$",$7)0*"6'/",$J.#/)(.M.,0/$",$9:,9<5BFFS; ;3 [


https://arxiv.org/abs/2312.00420

-l 906" (9%'&( "1 " ##3"0#4-"6"&$

> T T T I T T

g % 3 10°F ATLAS e Data AW EW
o< 2 [ Vs=13Tev, 130 MWWt W' QCD
Nm g Q10 op — WiWijj Non-prompt Conversions  —
g a = 2 S preii EEWZQCD [ WZEW

v 5 1 1 1] \ — . 1 1] I O 10° Other prompt //// Tot. Uncert.
25 | ='MN.>>-$*"M"0/$K $Tab$=c;cLI#(.$/.0%',$0&.$3"*/ &* — = aTev?

- ! ! MOIA =140 Tev*,m <07TeV

0'.dO".,0/$'2$0&.$(.*.-#,0$RH:$B"M.,/"EO$'N.(#0'(/$
0&#0$EH-.$*#(7.$..00/$',$8838  O')N*",7
" :8.$(.0,/0()00.BY ,,B"/0("6)>"$"/$)/.B$" $0&.$RH:$

M.#/)(:M.,0/ IO ., 1 )® - T
— 2 * * 2F =

Le =Lswm+ 12 " 14 # %1.55— ’ /L ? E

" 4 g 1: ° L p z

a _E { /] Z:

O, e 1

Cod cient Type No unitarisation cut-0" Lower, upper limit at the respective unitarity bound 0 200 400 600 800 1000 1200 1400
[TeV' %] [Tev' 4] my [GeV]
P Exp. [-3.9, 3.8] -64 at 0.9 TeV, 40 at 1.0 TeV & o R e A
MO Obs. [-4.1, 4.1] -140 at 0.7 TeV, 117 at 0.8 TeV > 4k ATLAS =
o Exp. [-6.3, 6.6] -25.5 at 1.6 TeV, 31 at 1.5 TeV 5 \ Vs =13 TeV, 139 fb™* ;
M1 Obs. [-6.8, 7.0] -45 at 1.4 TeV, 54 at 1.3 TeV = 3k =
ot Exp. [-9.3, 8.8] -33 at 1.8 TeV, 29.1 at 1.8 TeV L of 3
M7 Obs. [-9.8, 9.5] -39 at 1.7 TeV, 42 at 1.7 TeV FE= I g
fo EXp. [-5.5, 5.7] -94 at 0.8 TeV, 122 at 0.7 TeV I 3
S02 Obs. [-5.9, 5.9] b E -
£ Exp. [-22.0, 22.5] b E
Si Obs. [-23.5, 23.6] b =
(ot Exp. [-0.34, 0.34] -3.2at1.2 TeV, 4.9 at 1.1 TeV =
A Obs. _____| [036,0.36] ___________ 74at10TeV, 124209 TeV (o ]
! Foyl# Exp. [-0.158, 0.174] -0.32 at 2.6 TeV, 0.44 at 2.4 TeV ! - e
T Obs. _[0d740186] 038at25TeV, 049at24TeV | 4l | e
— Exp. [-0.56, 0.70] -2.60 at 1.7 TeV, 10.3 at 1.2 TeV |52 B
T2 Obs. [-0.63, 0.74] b 91 2 3 5 #

|

4
m,,, cut-off [TeV]
CTUIFUFIFG "#$%&'("H#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#>',$$$$3$../>,7$0&.$R*.00('Q.#7$:&.'(1$",$3)0*"'6'/",$J.#/)(.M.,0/$",$9:; 9< S SEHH33



I-I BS#"-CO$% &( <(B Sy #%$"(90/6 &(/ HH ATLAS-CONF-2023-039

V&' () *+$ABE -. /©
1 9:;9<$'6/.(-.B$0&.$.*.00('Q.#?$YZ<$
41 TN (B)O>' $",$2)1$*.NO',"0$
], #*$/0#0./
' .NO'/$#(.$(.P)"(.B$O'$&H#-.$
B"e.(.,08f#")(I$$

M

N
NN

2¥NIZy
.I.Y.lISEI!AI

| IN$SP)#(?$KM#" *1$@EBES#*', 7$Q"0&SVB=XS / %% Event yields
N('B)O0™ ,$M#?.$&)7.$56#07?7("),BS0'$0&.$/"7 ,#* Process — Mjots =2 Mets = 3
" ggb$#, BSFGDSO',0("6)0" /$0'S0& SOOHGRING - EVEW W jj _ 138ez _stxls
-/NO$ONO( B' ]C_)O 5", $50&.$",0%)/"-.$/"7 #*S(. 7" AP - | Strong WYW jj 12144256 5144121 |
* "V'V'"é's' """""""" +97 19+48
( Z—;Jetz 2?(73 + 2; 62 + 2?
Multiboson 101 £5 42+ 3

TS SISIN0S 0308, 5 SO BE.0S
-.,080#0.7'("./$0'$.,&#,0.$0&.%/.,/"0"-"01 Data 4610 2533

| = 0(*$(.7",$2'($0& SONSP)H#(?$64#027(),B$"/$B.],.BS61$(.P)"(", 7$',.$'2$0&.$0Q'$
* #B",7$h.0/$0'S6M®E77.B$

CTUIFUFIFG "#$%&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#>',$$$$3$../>,7$0&.$R*.00('Q.#?$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:; 9<$$EHH33 a


https://cds.cern.ch/record/2865482

M
NN

22l B5#"-COD.&(.<(B;; #%6$" (9% &( / ##

i) (#$i.0Q(2$6#/.B$B"/O("M" #,0$"/$)/. B$0'$B"/0",7)"/&$08&.$/"7 #*$2('M$S6#O?7 (),
| " <"7 #ASO'NSP)#(?$#,BSW=X$6#07?7("),BS.-.,0/$#(.$)/.B$", $0&.$ii$O(#",",7

| (2" B"2.2'& " B$2"0$M.0&'B$"/$)/.BS0'$2"0$/"M)*O#, . )/*1$0&.$/"7 #*AS0'NS#,BSW
6#077(), B (M#*"/#0™,/ " $0&.$ii$)ON)0$",$0&.SCSO",0(*$#,BSFS/"7 #*$(. 7"/

uNAZYN
lyusua/\l

| 86/ B U) TTTTNTTTTNTTTTNTTTTNTTTTNTTTTNTTTTNTTTT{TTTTNTTTT ‘(Q }L) TTTTNTTTTNTTTTNTTTTNTTTTNTTTTNTTTT{TTTT{TTTT{TTTT
. L ATLAS Preliminary #-Data [ JEWKWWj] g - ATLAS Preliminary -0 CIEwkwwWii ] g - ATLAS Preliminary -#-Data [ JEWKWWjj
5 Is=13TeV, 140 fp* ~EWKWWi [JTop j " (s=13TeV, 140 fo* WKWW D W qo¢l s =13TeV, 140 fb" ~EWKWWi [JTop -

11 * C []Strong W'W jj [l Z+jets ] 10°E l:lSt E [JStrong W'W jj lll Z+jets E

[ Multibosons [l W+jets B E Multibosons E . [ Multibosons I W+ijets ]

104 TO p CR 7/ Uncertainty - F 2jets SR 7/ Uncertain r 3jets SR 7/ Uncertaint 7

/7 "2"O#,0.$71$9 ]
(6.29) 103§ - . ]

' <O#O"/0"O#*$ v
),0.(0#",01$'2$0&.. %}

M.#))(.B$/"7 #+% L_

10?

10

l:

C(M#HO™, IS B et w«»m;

12.3% Q"0&IB.5% & ori

] S S SR S N 05 AAAAAAAA

R 075}

0.5

©
O O#*$ O O# Ol 0. 0 01 02 03 04 05 06 0.7 08 09 1 0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
) ( NN output NN output NN output

| <"7#$]B)O"#$0(//$/.0>",$"/$M.#/)(.B$OS$=/ 272 AB -/c$N(.B"00.B$$ }ZC2AB
" H"B)O"#*$-*)M.$B.],.B$O*/.*1$0'$B.0.00'($*.-.*$/.*.0>" $6)03(.P) " E'r£$ H88I+$

CTUIFUFIFG I"H$%& ("H)*"$', $6.8H#+2$'2$9:;9<$="*#6'(#0" $$$$$./0", 7$0& $R*.00('Q.#2$:&.'(1$",$J)0*"6'" $J.#/)(.M.,0/$", $9:;9<$BFKS; 3 9



M
NN

I-I B,,.#%$"(9%'&(4! / E-.#0" $%.&# ATLAS-CONF-2023-012

VB () SAES - 0

1 H"B)O"#$#,B$B"e. (., >#SO(//$/.0>' /$H#(. - o s
 M#)(BS"S! 41 1 3 K LMVL]#+$/040./ q, M —

" &.$|B)O"#*SO(/I$.0>' $'/$.SO(N*#0.B3, ya |
0&.$2)*SNENHO $2341 | N(B)O>' W SR

I 'N E))#(’?$6#O’?7() B$"/$N( 0"/. *1$ 0&.83 N(B)O>'$(#0.
/0"M#0.B$",$6",/$'230&.$/"7 #*$(. 7", $Q"0&S$.

ANLZAN
1yll SH!AI
wV

0&.$&.*N$'2$0Q'$B.B"0#0.B$O',0(*$(. ?';;qqggziff'aﬂzfségé == ré T
' X.2",.B$61S(.P)"(",7$.SHOO* 1SCHH,BS * wyrere ™™ T
SHOO*1$ESB/AS(/N.00"- *1 . [ %

© I$0'J0(#", 0/$',$08&.$h.08M)*0"N*"0"01 | L- %

I

| H"B)O"#*$O(//$/.0>",$"ISM.#/)(.BS)/", 7$=:
N(T*. B"2.*"&"B$]0$Q"0&$0&.$2(..$/"7 #* P,

= 200

B"/O ("6) >' y 0" 1(‘)2 1(33 ] 0:8? 162 1(33
" O HO##($)M$2$#**$h.0$#,B$*.NO",$
O(#,/-.(|.$M'M. 0

CTUIFUFIFG "#$%&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#>',$$$$3$../>,7$0&.$R*.00('Q.#?$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:; 9<$$EHH33 i


https://cds.cern.ch/record/2854866

M
NN

-] B:: #%6$"(9%'R(! | E-#49" $%.&#

| H"B)O"#*$0(//$/.00",$"/$ | 0#$O(//$/.0>$2$ | X"22.(.,0"#*$0(//$
M.#/)(.B$Q"0&$0&.$[cCh$KILS 4! ' N('B)O>'$"/$ 1.00™ /$#(.$M.#/)(.BS
0'0#*%$),0.(0#",01% O#*O)*#0.B%$)/", 7$0&.% 2'(Rwelve '6/.(-#6*./

" RSO.**, 0$#7(.M.,0$ #00.N0#,0.$230&.% " @O.(#0"-.SZHL.I"H$
Q"0&$0&.$J9. @m$Fciccs ! 41 1 J K LML ),2*B",7$)/.B
N(.B"O0™,$#0B -.,0/In$F[cjb$" IC[bAS " 1"B$#7(..M.,05Q"0&$
" PW=X s Q@ 3 ssiBsRR 33 #,B$0&.$*.NO',"®$ N(.B"O0",/$'6/.(-.B

ofia = 707 £ 7 (stat.) =20 (syst.) fb 6(#,0&",7$(#>'n$C|Cng ‘

Inf

sni

o¥NAzYN
1YLISHIAI

-SUIwIXep

2 102F , o | " bata and Stat. Uncertainty 310°
8 E ATLAS Prellmlnary [} Data and Stat_. Uncertainty 3 =
= =13 TeV. 140 fb'l Total Uncertainty E ¥t
T | T T T T I T T T T I T T T T I T T T T 1 —_ 127+ 1 (Stat) + 4 (S St) b g Vg - ] ? Sherpa 2212 *
Lo - - L - r 0% atRy* A o x E
ATLAS Preliminary Data total y P £ 10 __wpp heara g MTTNRL,%T:,'\?SLO qcp 310°
s=13 TeV, 140 fol [ statistical Unt?ertalnty 2 F e, 4 nNNLOQCD $ NLOEW ]
pp # e$y'$ [ Total Uncertainty PTTTTT T T T T T T T T L Theory Predictic ° e *+ Sherpa 2.2.2 gg % WW ! 1.7 ]
_ —e— Predictions ATLAS Preliminary & Theory Prediction 1k — + Sherpa 2.2.12 EW qq % WWii |
This measurement /s = 13 TeV. 140 fo'* [ PDF Uncertainty 3 7 E
707 £ 7 (stat) + 20 (syst) fb op # WW ' [ Total Uncertainty i ~voels ]
Powheg MiNNLO + Pythia8, NNPDF3.0 (*) —e— Measurements 0 . 1
654 + 10 (PDF) * 15 (scale) fb MATRIX 2.0 nNNLO ! NLO EW 10'F E
. . 123 + 1 (pdf) = 2 (scale) pb E E
Sherpa 2.2.12 (0-1j@NLO, 2-3j@LO0O), I}INPDFS.OI(*) . ]
660 + 10 (PDF) + 48 (scale) fb I —e—t This measurement L eyl
127 + 1 (stat.) £ 4 (syst.) pb 102k ——— ]
MATRIX 2.0 nNNLO, NNPDF3.1 1 E RSN T
711+ 7 (PDF) + 16 (scale) fb CMS 36 fb™[1] =
118 + 1 (stat.) = 7 (syst.) pb % 1.4 h
MATRIX 2.0 nNNLO ! NLO EW, NNPDF3.1 R B N
688 + 7 (PDF) + 15 (scale) fb ATLAS 36 b [2] . g 121 ; s 4%
137 + 2 (stat.) + 10 (syst.) pb * 8 1,&qdpaipaqftﬂﬁi”.BAAC*A’7Lo+9r”17¢7+”&m+ *”k
(*) + Sherpa 2.2.2 gg# WW * 1.7 [1] Phys. Rev. D 102 (2020) 092001 s 0F L : 1
+ Sherpa 2.2.12 EW qqg#t WWjj e 3 0.8 §
[2] Eur. Phys. J. C 79 (2019) 884 o L
"'llllllllll ""IIIII L1 PR N T TN N N T S T [T SN SN T NN MY W PRI IR R I S N R R 0‘06_ T
500 550 600 650 700 80 90 100 110 120 130 140 150 ; . >
Integrated fiducial cross-section [fb] Total cross-section [pb] 9010 2110° 3110° 8.5! 10

Mo, [GeV]

CTUIFUFIFG I"H$%& ("H)*"$', $6.8H#+2$'2$9:;9<$="*#6'(#0" $$$$$./0", 7$0& $R*.00('Q.#2$:&.'(1$",$J)0*"6'" $J.#/)(.M.,0/$", $9:;9<$BFKS; 3 D



M
Nn

| SSTI 22UHGY<<"-"8SY0+(E- (9", $%6.&H -0 01 oz o

35 | X"22.(,0"#*$O(/I$.00" /$#(.$M.#/)(.B$" $¥Z&#,0.B$

R/ W>; 2L$#,BSYBNN(.//.BSKV G >; 2L$(. 7" /$

" -&(.SOLIN./$'2$'6/.(-H#6*./SH#(.SM.#/)(.B w Z
0 YZ<$'6/.(-#6*./
0 NHH('IHO"™, ASO&H(7.$0', ) 7#0" $#, BSN#("01$'6/.(-#6*./ ; i
0 W=, ["0"-.$'6/.(-#6*./ i 05(- s+ - )|
" Z'0&$R3%$#,BSW=X$N('B)O0™ $M.O&H,"M/$H#(.$N('6.B I I P —
= 0(0" IAAKYE #,BSM)YO'NTO'0LS 2RO .
6.0Q..,$0&.$0Q'$* #B",7$h.0/$#(.$M/0$"MN'(0#,0$ § wopiresen o T
'6/.(-#6* /3" $SRISYZ<$M.#/)(.M.,0/ mo ! W

Z
P20

| :Q'$a 67 /$#(.$/.*.00.B$ Foms .

Event yieldl stat.+ syst.

2( M$O& $/#IVE#_ )( VBS-enhanced  VBS-suppresse 107

strong4l (SI"#$%) 989+ 05+252 455+03% 129

'NN'/"0. ED&#(7.$*.NO' $N#"(3 " (MG5+P&8)  241+01 +18 212+002+0.14

=
=8
w

rompt background 188+ 0.2 £ 2.2 55+0.1+04 3 ig E
" - *%* Non-prompt background 3.0+ 0.6+ 3.2 11+05+1.2 S 12
V# $/M# /OEE bbC E d | Total prediction 144+ 1+ 26 54+ 1+ 13 g 85%///%/%/ /%///%;
" : : " 4 Data 169 53 2 oaf ‘ ]
*9(.$|2 (M.B$2(M3B"e.(.,0% 2107 10 2#10° 310
.NO'",/

m; [GeV]

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3 T


https://arxiv.org/abs/2308.12324

|l SSTI 22UHGY%<<"-"8$%0+(E- ##(9",$%.8&#

=<
5;% | @O.(#0"-.$Z#1./"#,$),2*B", 7$"/$)/. BSO'SM. #/)($B"22( 0"#*$0(//$/ 00",/
| RH:S/#MN* /SOME", BSQ"08S0& $<I, 7%, . ] T L[ s
"7 #$#(.$]0.B$0'$0&.$). 2B BS,, #,BS <. Eo I
E ¢ B'/0("6)>" /8, B$*"M"O/$K‘$Tab$:c;¢: T

10'S ;‘A— Strong 4ljj (SHERPA) + EW 4ljj (MG5+Py 8) 10'° E-==—4A—— Strong 4ljj (SHERPA) + EW 4ljj (MG5+PY8)

L S#, M#)/SOIN*,7/$'2$B"M. /"' BD$
1] $_ E E==&== strong 4lj (MG5_NLO+PY8) + EW 4ljj (MG5+PY8) E ===m== Strong 4ljj (MG5_NLO+PY8) + EW 4ljj (MG5+PY8)
N #O / # 60# B # E EW 4ljj (MG5+PY 8) = EW 4ljj (MG5+PY 8)
L - L SM + |_4 OT # 16| wemmnannnnn EW 4ljj (POWHEG+PY 8) ZZV(V$ i) ( HHHHH ) 10! 8 —eureeneee- EW 4ljj (POWHEG+PY8) + ZZV(V$ jj) (SHERPA )
E P E . . . M .

=
(=]

# - | g 1a
Wilson  [Mggl? 95% conbdence interval [T&Y] ?2 12 ,_+J‘,l - g 121]+_+_|,+_Il §
__cod_cient _ Included Expected Observed £ 08Ful ro . g 08ERgy n By i
J)O&S$/0(,7.($ i _TT_o_/'_z‘__:;_)_/e_s “““ [0.98,0.93]  [-1.00,097] ! S ° S A ‘ =
. T, H | |
M"0/$#(.$/.0$' $' ' o [-23, 17] [19,19] 2040° 39407 10° 4940 10° 2040° 3%40°
08&/30&(.$ i ia tyes (1212  [13,13] | M [GeV] M [GeV]
O’)N*" 7/$61$0&L$ ' J: no [-160, 120] [140, 140] !
#M.$/"7, 33 hh,$ /T4 1 yes [-2.5, 2.4] [-2.6,2.5] ' T s 4OfFTTT T T T T
M.#/)(:M.,0% it ' no [-74, 56] [-63, 62] ?E-I—:LlASSTev, 140 fo* o 305—‘- \(Ag-l;LlAssTev, 140 fot
KN(./.,0.B$',$ Irs/! % yes [-2.5, 2.4] [-2.6, 2.5] 3
0&.$/*"B.$pGL no [-79, 60] [-68, 67] 20
Irel! 2 yes [-3.9, 3.9] [4.1, 4.1] \ 10¢
no [-64, 48] [-55, 54] PRI e e OF i
It o/1 % yes [-8.5, 8.1] [-8.8, 8.4] %, | 10E-
no [-260, 200] [-220, 220] o i
!T,8/! 4 yes [-2.1, 21] [-2.2, 22] — — Expected 95% confidence interval ' 205:’ — — Expected 95% confidence interval
no [-4.6,3.1110* [-3.9,3.8110* 3t @ T Ssiz:xxzﬁnwnﬂdence interval e 8::2::5?3 % confidence interval
lro/1 4 yes [-4.5, 4.5] [-4.7,4.7] S U A | !401'1'"'é""é""i""é""
no [-7.5,5.51 10 [-6.4, 6.3] 10° i —_

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3



sl SSJ 22H.+0-%#0D. &(O&I(EH(H-.;"-D"#  neri2 (2023) 107

==
EE; V&' () *+$AEEB - /°
s | ~(B)O0"$2%* 7"0)B" #*1$*#("|.Bara; 2 - ;

6/,/$"I1$M.#/)(B$"$ aa J ¢d g*d AN z
2" #5/04#0./SQWES + |

| A(2"*, B"?.4"&"B$2"0$0'$0&.$2"/0.B$X.O"/", Z ggf \Z Z
(.. SO*#//"2" ($"/$.MN*'1.BSO'SM.#/)(.$0&.$

ads ds #,B$O&.$h'",.%ap \$apap N'*#("/#O"',$ 5 eoof T T "'D'at'a """" ]
O'MN',.,O/$'2$O&.$/"7,#* 2 sool 5= 18TeV, 14010 mzz
& SNUH(HO™, O.MN*H#0./$H(.$'604#", . BSHOSGENE | Posrt g
;8$#00)(#O13$",$6'0&SW=X$#,B$R3 oo o
0 9B-#,0.B$(H)."7&0",7$/0&.M.$2$0&.$;8$0.MN*#0./$ SOO‘ﬁ * Unerainty

| 86/.(-.B$/"7,"|0O#,0.$'2%; as "/#.39 -i._‘ ’ ' -
" 3.89 .SN.OO0.B 100} _

| H'B)O"#*$0(//$/.0>" $2a; "1$ ;7= " ><>AB § i 4% * % )//*
~ |22 TR ERRRTTIVES VR V7Y, X e //////// // //// %
" ="/"0.,05Q"0&$0&.$<I$-#*).$2&> " >; >k AB & 29 ¥y {”+ $4-4 ; 955555

-1 08 06 04 02 0 02 04 06 08

0 @,0%)B./$W=X$#,B$.*.00('Q.#7$i:8$0'((.0>',/$ T Seore

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3 CC


https://link.springer.com/article/10.1007/JHEP12(2023)107

M
NN

=l SSJ 22H.+0-%#0$%.&(0&I(EH(H-.;"-$%"#

1 X"22.(.,0"#*30('//$/.00" ,$#/$#$2),00"CR-28nsitive Optimal Observable "/$M.#/)(.B
! 9,7)*1"'—'/-L($'6/.(-3"—7’56*./I'1$*|mi()'rnul Op(ﬁl’ O(n)) S tUO(VO(n))

" FX$ CXEM#ENN", 7n%SioW min J X Rzt Rezi

ANJZAN
1yl1l SYIAI
wixe-snin

el

6 —————

/ Z4 rest frame
/D :

Em - ATLAS ~—4— Data -

> 5 Vs=13TeV, 140 fb™ SM pred. (Sherpa qq — Z22) —]

S E pp—>ZZ- 4 SM pred. (Powheg qq — ZZ) -
S E
B L b0 $ =

2 + + =* E
= - - — s . 3
- _._-r _._ _-r e >
= e R . o R il RN RN +-§ -7 .

£ 14 -7 /

Q 1o Z, rest frame /

g0ﬁ#ﬁyfﬁﬂﬂﬂﬂﬁﬁ*ﬁi++i£

& .

Y
0.6—
5 10 15 20 25 30 $_ .8 3 5. 3
OT Tyz + +SM + a-l_lnterference-l- d a-}-quadrati
n n 1] N —_—
! H (/O$* M O/$K $Tab$—C y CL$ $# M#*m aNTGC parameter Interference only Full
P Expected Observed Expected Observed

’-)O(#*$O("N*-$7#)7-$OI)N*"’ﬂ?\$ B$\ A$)/" 7$ E [0.16,016 [l 012020 [l 00130017 [l 00120017
',*1$O&.$*",.#($",O_(2_(_,O_$O_(|\/|/$#($60#" B 14 [0.30,030] [!0.340.28 [ 00150015 [!0.015 0015

CTUIFUFIFG I"H$%& ("H)*"$', $6.8H#+2$'2$9:;9<$="*#6'(#0" $$$$$./0", 7$0& $R*.00('Q.#2$:&.'(1$",$J)0*"6'" $J.#/)(.M.,0/$", $9:;9<$BFKS; 3 CF




M
NN

I-I SSJ ?2E-. ##(9" $%. &#(@O K'?LM('" arxiv:2311.09715

V&' () £*+$A$S-. 10

I aa N('B)O>",$"/$M.#/)(.BS](/0$>M.$61$0&.$9:;9<® O"**"/" [$#0F~ qC[cgPY
" H'B)O"#*$#,B$B"e.(.,>#*$SO(//$/.0>" /$#(.SM.#/)(.BRYL#*$/0#0./
0 H"B)O"#*$OE[D> $"/$. SO(#N'*#O B$0'$0&.$0'0#*$O('//$/.0>' $I#>IBEVIE 4 W ( Cg$!.Y$2'($6'0&$

2ANAZAN
L1YLIS¥3AI
suefjIwIxep-sninf

> - I T ‘ T T T ‘ T T T T ‘ T T T T ‘ 3
e men | =)O0BBED),08 | @0.(#O"-.$ZH#L.I"#,$
I 1402 (s=13.6 TeV, 29 fb'llgg! ZZ EW ZZjj " e[ "
P - zz1 4 [l Irreducible [_JReducible
E 120 — - - —
v . - () 10 =
1 :t %O] c :I: %0S" Q - ATLAS 93:&:ht erpa qqNLO+ggLOXL.7¢ ZZ) (*) E
f,,...T = C Vs=13.6TeV, 295" & Sherpa qaINLOXNLO EWJ+ggLOXL7# 72) ()
< S e dd 5 - 7z # 4l ¥ MATRIX qgNNLO+ggNLO(# Z2) (*) -
_g 1k A MATRIX gg[NNLOXNLO EW]+ggNLO®# ZZ) (*) -
° 1 8,HHH' 8;8” % E . (*) + Powheg qgNLOg¢  ZZjj) ;
dd ?‘m*ﬂ' mé}&& ]
10t @A‘??A E
= Q’A VA =
1 fu L T B ‘%m -
f\ b > L W |
L o — @Gq s *Z Taa J 7dJ 107 95‘?‘ E
© 125 = ek T 3
o - |
ER 75%%’%%{///%/ /////// / @&y ' 87, " 888) ool .
g . ! = WWWW
0.5 200 30 500 600 700 Jg—@ T$O#*O)*#> ’/$ E . ‘ \ Ly .
m, [GeV] BBW=XS - 1:83R3 s 15 . ,
©
Measurement MC prediction | MATRIX prediction % i I
i) ‘
Fiducial | 36.7 & 1.6(stat) + 1.5(syst) = 0.8(lumi) fb | 368 32 fb 36.5+ 0.7 fb g
(O] L
Total | 168+ 0.7(stat) & 0.7(syst) = 0.4(lumi) pb | 17.0 71< pb 1674 0.5 pb & %17 3107 45107 0

CTUIFUFIFG I"#$%& ("H)*"$', $6.8423'2$9:;9<$="*#6"(#>" $$$$$../>, 7$0&. $R*.00('Q.#2$:&./(1$",$3)0*"6'/", $J.#/)(.M.,0/$" $9:; 9< SSEIBG3 Cl


https://arxiv.org/abs/2311.09715

I-I S}## 3"0#4 "6"&,$ Phys. Lett. B 846 (2023) 138222

, VB () SAES - 0

| R3$K/,[">-.$0'SYZ<L$#,B$.S0.,B.BSRISKRIAW=XI. ﬁ . :?j;

M
NN

2¥NJZAN
.lY.I.ISHBI\I

N('B)O>'$]B)O"#*$#,B$B"e.(.,>#*$O('//$/.0>' /$#(.$ é
M.#/)(.B$",$*.NO',"O$],#*$/0#0. /81, B
' & SR3SM. A (M., 0/$.MN*'1$#$0",0(*$(.7",$0'$ q T,

O"/0(#",$0&.3W=X$6#O?7(),B |, 2, = [Pzz=Ci+ )’jz)/Z' T e H T E
0O < ”\%TS} UW>, ?A$$$*/£S$) G >' ') Yin = Yi :_9 14r f =13 Te\/, 140 fb* } Data, stat. unc.
— = ignal Region ,
= 7/, EW-Z'[] MG 7/—

L A(2" B"2.*"&"B$2"09Di%B"/0("6)0™,/$", $0&.$< $#Bﬁ) o
= $K",$0#/.$'2$0&.$R3SM.#/)(.M.,0L$"/$)/.B$0'$.SO(#OO!
"7 #$(ME"H0™, # -#9)#0.$2"B)O"#*$0(//$/.00",/  °F

' Z'0&$R3$#,B$.S0.,B.BSR3$2"B)O"#*$O(//$/.00™ /$#(.$ F E
" $#$7"BSH#7(..M.,08Q"0&$0&.$<I$N(.B"O0",/

= 2.0
R3% opw =3.6+0.51b RSO..B.BSR3S 07y = 16.8’:1.8 b
KErr G HB8I+$ L pw =35+02fb K G (H8 1+$ L gyd_157+52%fb

=
al

1f

0.5:” K 4 - . =
0 05 1 1.5 2 2.5 3

1 X"22.(.,0"#*30(//$/.00" /$#(.$SM.#/)(.BS)/", 7SN ('2P*?.*"&"B$),2"*B",7 4@ il rad

'+, 2'*B.BS'6/(H#E6*/$H(.$" SHST"BSHT(..M.,05Q"0&$<I$B"/0("6)0" /$.SO.NOS' Z5} i ##]
0 96")0$0Q'$/0#, B#(BSB.-"#0" $"/$'6/.(-.B$", $0&.$*'Q./0$6",$'2$0&. SRI$M.#/)(.M.,0$

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3 CG

Data

Prediction



https://www.sciencedirect.com/science/article/pii/S0370269323005567

M
NN

n BS#"'COD.&.(.% Phys. Lett. B 848 (2024) 138400

V&' () *+$ A - /O
I 11} N(B)OO™$"$' | 2" #$/0#0./$"/$'6/.(-.B$2"(/0$0"M.$
Q"0&$/"7,"2"O#,OSEBSK'6/. (- B$#,B$.SN.00.BL i

" J#" $6#0727(),B$"/$B).$0'$0&. F0 N& 0", $#,B$.*.00(,E i » ;
0'BN&'O", $M"/"B.,0"2"O#0™,$ q #

2¥NJZAN

L1YLISYIAI
-suefjiwixep-sninf

TopCR TopVR SR 4
2 - JF = J ¢ Data
2 [ ATLAS aF m ]
S [ Vs=13Tev,140f? i . 13w
”JlOE_W(—’W)YY _EE_ ;_ _;gle__:Y L I B L B
- Post-Fit &l - :-j_)lY ATLAS

_ =| _ _| @@ Multiboson Vs =13 TeV, 140 fb’
= @ Top W(— )y
il Pileup
fle b
T g e Data 2015-2018 [l (stat) [ (total)
7 ost-Fit

0 14F = = 7 4 Daweostr ‘ 1222 1.0 (stat)* ™ (syst) = 0.1 (lumi) fb
"c-s 1.2 L 41 | Ratio o
14 1 _W\\\\ \\\\\\\\\\\}\\\\\\ R f\ i ~ . a & L%t(:aértain ty
82 B ] 1 _| — Pre-FitPostF Sherpa 2.2.10 NLO
20 40 70 00 / 20 o /20 00 12.0ff:l (scale) +O°f (stat+PDF+a) fb
, .
p. [GeV]

| H"B)O"#*$O(//$/.00™,$"/$M.#/)(.B$2'($O'M6",.B$

13.0" 13 (scale) *°° (stat+PDF+ay) b

3 J + ) .-.,0/$Q"0&%50'0#*$Cjb%),0.(0#",01$ R
0246 8 0 12 14

" 5 NO"O#*1$B.O#1", BINO',/$#(.$,'0$0',/'B.(.B$S$ ol x Br(W—> e/u v) [fb]

Wyy

CTUIFUFIFG I"HS%& ("H)*'$S', $6.8H* 25 2$9:;9<S="#6'(#0" $$$$%$./0", 7$0&.$R*.00('Q.#2$:&.'(1$",$J)0*"6'/, $J#)(.M.,0/$",$9:;9<SBHXS;:3 Ca


https://www.sciencedirect.com/science/article/pii/S0370269323007335

M
Nn

-] B5#"-C0$%.&(SX ohys. v, Lo, 132 (20041 G21002

552 V&' () *+$AEE -. /°
35 | 1S} J 2'LZA2 L} N(B)OO"A$Q&.(FYV' +j A$ LT
"$'6/.(-.B$2"(/0$0"M.$Q"0&8$/"7,"2"O#HE3S'2$ " , | )
K.SN.O0.BHILS | ; __M
XM #,0$6#027('),BS/0.M/$2(M$S0&.$, BN(MNOS " W
* NO',/$#,BSN&'0'/$2(MS&HB(,"O$B.O#1/$#,B$2(M$ > sy e :
M / B O 2 B$h O/ g E a (: 1|3)'IZ'((3V,"1)40fb'1 E;vzz
(2" B"2.4"&"B$2"0$"/$B',.$0'$0&.$/"7 #*$#,BS0Q S5 T §< )

E

0L0(*$(.7"/$2'(3aaj #,BRaT+J | UBHO?7(),BI$ @ et -
" &(.$, (MH#'SHO™ SNHHM.0.(/$2'($0&.$/"7 #*$#,B$ - S
08.$0Q'$64#0?27 ("), BI$#(.$2"00.B$/"M)*0#,.)/*1
' gmGr NO',"O$2" H#S/0H0.5.- H/BK] i ++i+]j LS
#(.$O'M6",.B$",$0&.$2"0
| H"0.B$/"7 #*$, (M#*"5#>" SN#HM.0L(S - "/$)/.BSO'S
M.#/)(.$08.$]B)O"#*$0(//$/.0>'
"N 1>" >:D>(~cee@" >;C<(~Z~@) AB

0 ='/"/0.,03Q"08$088 ne C=>" >:>< (ce>cd ABQ"0&" (§Hf
CTUIFUFIFG !”#$%&'("#)*"$',$6.&#*2$'2$9:;9<$='**#6'(#0"',$$$$$:./0”,7$O&.$R*.OO('Q.#?$:&.'(1$",$J)O*"6'/',$J.#/)(.l\/I.,O/$",$9Z;9<W;;3 Cg

40

N
o
T T 1

.
N
o
T

-///////}//%/// A ' %{/f

85 90 95 100 105 110 115 120
|y "H9%&

©
©

Data / Pred.
Ln 01;4 (ﬂ



https://link.aps.org/doi/10.1103/PhysRevLett.132.021802

<] 94660-2

L1 JHDMLOIE2S MY*SET,  N(B)O> SN(O./LISH#+Q$0$0./0$08.$7#)7.$
" 0.(#O>',/$'2$08.$<J$.*.00('Q.#2$08&. (1$#,B$"0/$/LMM.O(1$6(.#2", 7$M.O&H,"IM

M
INN

2¥NIZAN
LYLIS¥3A

| J)*>6',  N(B)O>'$],#*S/0H#0./$&H-. $(+#>- *LSIM#*SO(//$.0>' /$.-., $#OS0&.$: V=
L(71$#,BSO#,$6.$-.(1$/.,/">-.$0'$, . QSN&L/"O/$.e.00/$* #B", 7$0'$#, M#*)/$O("N*.$+
P)#(>0$7#)7.$0)N*" 7/

I H"(/0$>M.$'6/.(-#>',/$#,BSN(.O"/.$M.#/) (.M., 0/$'25-#(")/SM)*>6'/", N('B)O>'.$
N('O./[./$6.0#M.SN'//"6*.$", SN('0', N('0',$O™**"/" $B#0#$O0"**.00.B$61$0&.$; V=%
SN.("M.,0/A$=J<$#,B$9:;9<

| #0./0$(./)*0/$'2$0&.$.SN.("M.,0#*$/0)B" . IIPS$6'/, " 0.(HO>'/$",$0&.$9::9<$
B.0.00'($Q.(.$B"/0)//.B

" 9*$N(./.,0.BS(/)*0/$H#(.$O",/"/0.,0$Q"0&$0&.$<0#,B#(B$I'B.*$N(.B"O>' /$Q"0&", $0&.$
M.#/)(.M.,0$),0.(0#" >./$

Thank you!

CTUIFUFIFG I"#$%& ("H)*"$', $6.8423'2$9:;9<$="*#6"(#>" $$$$$../>, 7$0&. $R*.00('Q.#2$:&./(1$",$3)0*"6'/", $J.#/)(.M.,0/$" $9:; 9< SSEIBG3 Cj



UNFZANM
L1YLIS¥3AINN

| *+",$-./"01(N",$.-(O.#.&(9,0P"-%&

| R*O0(Q#?$YZ<SN(O.//F$$, I $) $; &#-.$,0$6..,$/0)B".BS.SN.("M.,0#**1$
6.2'(.$0&.$;V=$.SN.("M.,0/

" QSN(B)O0™, $O(1/$.00™ /$.-. $#0$08.$:V=S.,.(7"./
0 <,/"0"-"01$0'$N'//"6*.$,.QN&1/'O/$.22.00/$* #B",7$0'$#,'M#*)/SP)#(0"O$7#)7.$O)N*",7/

| YZ<$O#,$" -~ S ($I'M.$'2$08&.$* #B", 7$'(B.($B"#7 (#M/$/&'Q,$6.*'Q
" X.N.,B",7$,$0&.$" -*-.B$-.00'($6'/",/

0= H ) {TX

CTUIFUFIFG "#$%E&'("#)*"'$',$6.&#*2$'2$9:;9<$="*#6'(#0",$$$$$../0",7$0&.$R*.00(' Q.#7$:&.'(1$",$J)0*"6'/",$J.#/)(.M.,0/$",$9:;9<$BFFS;;3

CD



| %+ $-/"0L(N",$.-(O.#.&(9,0P"-%&’

L OXUHTHMISQU0&SV TTISE' $H(.SO()O # S0'SH-"BSHS), "0#("01$-"+#0"" $B).$0'$0&..<
JO#00.(", 7$O(//$/.00™ $'2$0&.$*, 7"0)B" #* 1SN "BBINS | ¢! ¢J ! ¢! ¢

NANIZANM
LYLISY3AINN

A. Denner & T. Hahn, Nucl.Phys.B525:27 -50,1998

10* | | | |
ot () - -l

pb 1012 - (b) ______ ///_, —

1010 (@)+(b) ==~ s j}ii

’ (a)+(b)+(¢)

10° | .

106 |- W{:'I'?ﬁi .

104 T..;/// //‘/'/-/-/ o .

0k T R s T

10 My = 100 GeV

| | | |

200 500 1000 2000 5000 10000 +/s/GeV
CTUIFUFIFG I"H$%& ("H)"$ $6.8#*2$'2$9:;9<$="#6'(#>' $$$$$./>,7$0&.$R*.00('Q.#2$:&.'(1$",$J)0*"6'/" $J.#/)(.M.,0/$", $9:; 9<SSEHIG3 CT



|

nMm
NN

2¥NIZy
.LY.I.ISEI!AI

Q"/(H)2#%,#(9"0-,)" R 7&.60+.4#(S04™ (E.4: +%&'#

1 'Q$.,.(71$.22.00"-.$2" *B$0&. (1$KRH:L$O'SN#(#M.0.("5.$",B"(.00%$,.Q$N&1/"O/$.

Q"O&$O& $&.*N$'2$&"7&SB"M. /" $K IGLENEGFO (S #:1= #,BHW!1=
" H(S(HBHO" $'2$0&. S<ABEESIBBES TS S SISSSBSESTH)T T r e np e

X X f AL
Lett ! Lsu$ 3 O # N\
ns i j

"#$%&& (&) B* +&,-,-

E E = Erw

| 'Q./0$'(B.($'N.(HO'(/$S0&H0$7 .. (#O.$HW!= K6)0$, 0B 1= LS#(.$B"M.,/" IDS'N. (#0'(/

WWWW |WWZZ (27277 |\WWAZ |WWAA |ZZZA |ZZAA [ZAAA |AAAA
Os,0, Os1 X X X
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E#(*'$/"7, #*$#,BS6#027("),BS/HMN*./

Process, short description ME Generator + parton shower Order Tune PDF set in ME
EW, Int, QCD W* W™ jj , nominal signal MadGraph5 _aMC@NLO 2.6.7 + Herwig 7.2 LO Hewig  NNPDF3.0nlo
EW, Int, QCD W* W*jj , alternative shower ~ MadGraph5 _aMC@NLO 2.6.7 + Pythia 8.244 LO Al4 NNPDF3.0nlo
toat s Sherpa 2.2.11 & Sherpa 2.2.2WWW) & +0,1j@LO Sherpa
EW W= Wi, NLO pQCD approx. Powheg Box 2+Pythia 8.235 (WH) NLO A1a  NNPDF3.0nnlo
EW W*W*jj , NLO pQCD approx. PowhegBox v2 + Pythia 8.230 NLO (VBS approx.)  AZNLO  NNPDF3.0nlo
QCD W*W*jj , NLO pQCD approx. Sherpa 2.2.2 +0,1j@LO Sherpa NNPDF3.0nnlo
QCD VVjj Sherpa 2.2.2 +0,1J@NLO; +2,3j@LO Sherpa NNPDF3.0nnlo
EW W* 2z 1jj MadGraph5 _aMC@NLO 2.6.2+Pythia 8.235 LO Al4 NNPDF3.0nlo
EW z/t 'z Y Sherpa 2.2.2 LO Sherpa  NNPDF3.0nnlo
QCD V ljj Sherpa 2.2.11 +0,1j@NLO; +2,3j@LO Al4 NNPDF3.0nnlo
EW V ljj MadGraph5 _aMC@NLO 2.6.5+Pythia 8.240 LO Al4 NNPDF3.0nlo
VVV Sherpa 2.2.1 (leptonic) & Sherpa 2.2.2 (oneV ! jj) +0,1j@LO Sherpa NNPDF3.0nnlo
te& MadGraph5 _aMC@NLO 2.3.3.p0 + Pythia 8.210 NLO Al4 NNPDF3.0nlo
tZq MadGraph5 _aMC@NLO 2.3.3.p1 + Pythia 8.212 LO Al4 NNPDF2.3lo
W*W*jj EFT MadGraph5 _aMC@NLO 2.6.5 + Pythia 8.235 LO Al4 NNPDF3.0nlo
HE* MadGraph5 _aMC@NLO 2.9.5 + Pythia 8.245 LO Al4 NNPDF3.0nlo
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| 906"(9%'&( " ! " #43"0#4-"6"&3(

Requirement SR Lowm; CR WZ CR
I -. e Leading and subleading leptonp; > 27 GeV
| R-.,0%/.*.00™,%/"7 #*$#,B$O",0(**
m Electron |! | < 2.47 (1.37 ineg), excluding 1.37!| I'|! 1.52
( 7 / Muon |!| <25
Leading (subleading) jet pr > 65(35) GeV
/$2 ($O /O(#" ! 7$a%0/é\$,', E Additional jet pr > 25 GeV
N( MNO$#,B$O&#(7.$BB/,0"2".BS el e
*NO',$6#07?7("),B/ E1miss > 30 GeV
Charge misid. Z " eeveto |[Mee # Mz | > 15 GeV _ #
brjet veto Npjer =0, Py’ > 20GeV, |! ™| < 255
Nvetoleptons =0 =0 =1 ,pr > 15GeV
my, # # > 106 GeV
m; > 500GeV 200<mj < 500GeV > 200 GeV
'l > 2
| XHOHASI'T #+$#,BS$6#0?7 ("), B, roeess z o i i Cortnes
- n % n WiWijj EW 276 =+ 09 682 16 613 15 778 =17 235 +5
. ’O$1 . B/$ ’$O&'$<_ W*W*jj QCD 1.6 + 05 73 +22 64 +19 88 +25 24 7
n " W*W*jj Int 0.93+ 0.20 22 +05 20 +04 25 05 76 *16
* <)6E7 ’/$B]’ B$61$O&$/#M $/ 7’ W* Zjj QCD 84 = 10 268 = 3.0 267 =30 209 £22 83 +9
* ! . W* Zjj EW 1.71+ 0.14 49 +04 41 =04 42 +04 149 +1.2
NO $f# )(/ Non-prompt 89 + 26 15 +4 102 £32 21 7 56 +12
o F$/ER.7",/$2'($.*.00(, BV)' , IN#"(/$61$ V! 13+ 08 51 +22 46 +26 Ny 11 +5
Charge misid. 38 £ 20 50 +13 12 +04 N 10 4
B"/>,7)"/&B$61$O&$*#B";7$N$*NO ’$ Other prompt 1.02+ 0.29 25 +0.6 18 =05 17 +22 71 +2.8
f#")( Total expected 55 + 4 137 +7 118 6 137 8 448 + 20
Data 52 149 127 147 475
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n 10' 3

[fo]

d’#
dT,, dT,,,

10.2

10.4

ATLAS Simulation ATLAS Simulation
Vs =13 TeV SM qg# zz# 4l Vs=13TeV BSM qg$ zz$ 4l
™ T
Pre-fit Post-fit |_§
Z1.71, 189.3 + 8.7 220 + 54
77 YAV 710 = 29 711 = 29
21727 2170 += 120 2147 + 60
Interference  33.7 + 2.8 334 + 2.7
Non-prompt 187 = 7.1 185 = 7.0
Others 200 =+ 3.7 199 + 3.7
Total 3140 += 150 3149 = 57
Data 3149 3149 "
1 "0.5 0 0.5
Tyz,l Tyz,l
Vs =13 TeV q" ! 30 o LA
4 ' 5 = ATLAS —e—Data
= é % {5=13 TeV, 140 fb™ — &%ﬁ.ﬁfom;}!
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