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Upper limit on o(pp—X—2ZV) lower mass

95% CL limit on 6(gg — H) x B(H — ZZ) [pb]

CMS Preliminar 35.9 b (13 TeV)
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95% CL Upper Limit on o x B [fb]
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Large-R jet: ATLAS v.s. CMS

Anti-kT R=1.0 based on topo-clusters

Trimming: p+(j)/p7(J)<0.05Dsubjetl& %EO'S
EET
02

Combined track-assisted + calo mass ; |
My 7a = My ik X Pr.caio’ Pk E?N o
Energy correlation function (D,) 005"

Anti-kT R=0.8 based on particle-flow

fraction of jets

PUPPI (pileup per particle identification)

Soft drop: C/A algorithm T A 722D D
sub-jetDpMN/I\NT VAT B &ZEK

N-subjettiness ratio (T54)

o
(S

0.1+

T T ‘ T T T T | T T T T | T T T T | T T T T
- ATLAS Simulation Preliminary o 14000F
D L
\s =13 TeV, W/Z-jets, | < 0.8 2 12000F
- Rm _ mreco/mtruth B ;) B
E L
- mcalo """" JG>JJ 10000—
8000
T 4 Data ATLAS
6000— — Fit _ -1
- Fit bkd. Vs=13 TeV, 36.7 fo
4000 ---V+jets Ny < 30 ]
- Wejets V+jets VR
— 2000 Z+jets ]
‘ | | | 7 O:‘-J—-Ln-‘-_.-l..-J-\_ f'.’: Lo I 17011 | |~:;|‘~|:;':|.-.;I'L‘L1 decdol LJ LJ-LJ.'-J..'.LJ.LJ.LJ:
500 1000 1500 2000 _ 2500 50 60 70 80 90 100 110 120 130 140 150
Truth jet p._ [GeV] m, [GeV]
Anti-kT (IIR=0.7), n,, =80 [ | o «10° 35.9 b’ (13 TeV)
T T T T T T T T T T T |||||||||| |||||||||||| ||||||I||||||||||||||||||
| {1 < C ¢+ Data ]
pT = [100-200] GeV, | < 2.5 S 1200k CMS —— Gg (20TeV) SWW -
” — 65 GeV < m, <105 GeV. ... q* (1.8 TeV) — qW
| 4 € - l<25,p >200GeV - q* (1.8 TeV) —» qZ
— PFlow 91000 m. > 1050 GeV I Wijets —
= - Z+jet
X = 10.4 GeV W - lAn]<1.3 — QgeDsPythiaS
o =13.3 GeV 800— e QCD Herwig++ —
we--PFlowCHS I\ 9 L e QCD Madgraph+Pythia8 ]
% = 0.0 GeV 600 o P —
6 =12.2 GeV i ...,
| — PUPPI 400— gl —f -]
% = 0.4 GeV e
c= 4.1 Gev 200 - bod T '-'-E ]
[y inmadi®id Lo Ul [
1 1.5 o
50 ,g| 1 O S
S= e ey %
0.5E
0 0.2 0.4 0.6 0.8 1
PUPPI 7,



arXiv:1708.09638 B2G-17-013
ZZ/ZW—»IIqq

CMS intermediate-mass

Events / 0.23 TeV

Postfit/Prefit Data/Postfit

Events/0.16 TeV

Postfit/Prefit Data/Postfit

ATLAS high-mass

1 O6 ATLAS ¢ Data

E \/‘ 13 TeV 36.1 fb~ 1 : ggF H1TeV (20 fb)
10°F , C Z+jets

r H— 22— tqq [ SM Diboson

[ ggF cat. high-purity SR

[ Top Quarks
Total Uncertainty

-
o
S

s

2.5
My [TeV]

Fr -+ 1.~ ~r -~ rrrrr1r - 1 "
107: ATLAS ¢ Data

© =13 TeV, 36.1 b C—1 ggF H1TeV (20 fb)

C [ Z+jets
106 H—ZZ — tiqq .

E ggF cat. untagged SR S SM Diboson

5[ [ Top Quarks
10 r 7272 Total Uncertainty
1045'
103
102}
10F
1.0F
1.2}
1.0
0.8 -
1.5} -
1.0
0'5 1 1 1 1 1 1 1

025 050 075 100 125 150 1.75

Mygjj [TeV]

Events / 50 GeV

10

sk % .
;\w,m@* %

400 600 fo

X - ZV - Iqu 35 9 fb (13 TeV)

T L T T LI L N B [ -

- CMS —o— Data 7]
Preliminary [ Z(l) + jets |

E  Merged Untagged m g\}w W _§
= - A Bkg. unc. -
; b-veto . fouw.,
B G — Z(I)Z(qq) —
= k=05 3

x /ndof = 18/1&

\\\\ \\ \
\ SN __.

1000 1200 1400 1600 1800 2000
myz (GeV)

.+ 240GeVIiEF U £ =K

700GeV: deficit? ~30
ATLAS/CMS[E UZATICE U < 5 L)

- Background prediction

x N zv N IIqq 35.9 fb (13 TeV)
> : I T I T T T I T T I T T T | T T T | T T | :
8 E CMS —e— Data .
S B Preliminary o Z(l) + jets ]
f , Merged Tagged — g\}W ww
10° = =
% g b_ta QW Bkg. unc. =
0>J r % N sUdAMy ... my = 600 GeV _
w - G — Z(I)Z(qq) 7
B k=0.5 B
10 = =
1 E : + E
1073
s L + xéindof = 32.10/1 \g
8 1\ ;i{i' +‘£‘+ \\\\\\\\\\\\\\\ \
p-
05 \ it + ? | \\\
400 600 1 000 1 200 1 400 1 600 1 800 2000
Myz (GeV)
— A\
1
EOVHEE LY
132 70

- ATLAS&CMS lower mass region: MC (ATLAS
Sherpa, CMS MadGraph)

13


https://arxiv.org/abs/1708.09638
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-17-013/

B2G-17-005
Upper limit on o(pp— X—ZV) higher mass

jt G222 llag 359 6" (13 TeV) G — ZZ - qqwv 35.9fb" (13 TeV)
2 S ' = =y R O L S . . O S0 P LS. LSS SO S
< - CMS 95% CL upper limits 3 o ---------- CMS oo 95% CLtimitg -t .
N . Preliminary Observed . > A A Pre//mmaly """"""""" e el Observed """""""""""""" E
T2x10°; 0 Median expected | T : :
% 10° = I 68% expected — %
& = 95% expected - <
< == G (Bulk) N 0
2%102 k=0.5 . ©
10°E ”qq =
30 ]
20 — —
10 =
: f e
31 -
2
15— _ ............................................................................................................
410" 500 600 700 000 2000 3000 4000 A e | |
1000 1500 5000 2500 3000 3500 4000
mg (GeV) m,, (GeV)
o) —r 1 T T ] = 10— 777
= 102 ATLAS — Observed 95% CL T fe? ATLAS —— Observed 95% CL
N v/s=13TeV, 36.1 fo-! —--- Expected 95% CL _Eg N 10 Vs=13TeV,36.1fb~" ~~~~ Expected 95% CL
T 10 —-= t£qq Expected 95% CL - ? — = {¢qq Expected 95% CL
« -== vvqq Expected 95% CL - \ -== vvqq Expected 95% CL
@ W Expected £1c0 ] 5 1 “ Expected +10
3 1 : Expected +20 3 X \ Expected +20
= F Bulk RS, k/Mp, = ; T \
10_1 E — T
cf ; Combined Iqu+vqu§ ,
- S i
Q 102F .3 s
T | >
10_3F ©
10-4b—
1 2 3 4 5
m(Gkk) [TeV]

14


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-17-005/

W-evuv,WW-=lvqg

10

likelihood T & =
£ _EXIES/(S+B) TweightZ H L
(lj— TCm(WV)fj\E ::4'0 608010010 140760 180 200 ::10'00 1500 ;ogg

|et (GeV)

x10° 35.9fb™ (13 TeV)
% T - a - T - — T T % LA N D L O B I Ij > 50 _I [rrrrrrrr T T 1 T T 1 LI L L L L L L B I_
O 10°= ATLAS ¢ Data 7/, SMi(sys @ stat) : 10° = ATLAS 1 ¢ \?Va:]%ts = 8 = gl\fls -
Iy } - - C W 3 5 Preliminary ; n
2 . E Vs=13Tev,36.1 1" B wwx1.13 I other vy g . ﬁw 1SCI% Ezl\llé{26ic1):1b(HP) . 1 8 f‘ 2D fit .
9 X—WW-> evay ggF SR Top x 0.96 DggF NWA 700 Z10 F/ _%ate O? 1 Sllnglet F T 40+ . Data —
3 . [%2] - - ]
W B zijets []agF nwa 2000 = 99 o - gﬁgf;’"s 7 ?) B ]
) Lttt e, Waets ©10*E Post-fit uncertainty 5 € = \j Background =
10 b B HVTModel Az o 2 - s
3 [ 2000 GeV (x5) 4 @ 307 —
10 S 10 = g © B ]
3 9 B _
! ; 102 _;' -57 20 - —
3 (O] L _
107§ 31 = B ]
10°] 10 ER ]
i - + 10— _
10| ; 1 -4 & ]
J ] 3 (7) L -
E 2,7 ] 3 B : i
% 1.5; / // ; N O _I | 1 1| 1 | 1 1| 1 I lLe.l 1 1 lel 1 1 lgl 1 1 lgl 1 I_
; 1;_/‘/%,9‘_“ —0—-o—o M%. > * Ed:é/y % //7 (% 1 52_ i . “\ JAY % g-, 1g88 ? ..... LI LAV T: OISR, ST, O S TR OO SO SO ST O ST STS ]
gosz % % 1?-333‘.&‘;;\% T\ \ \ C(E _508
E i 0o 05F _ . . N + -1000
= 1(-)2 — / = 05 1 15 2 25 3 35 4 a 1000 1500 2000 2500 3000 3500 4000 4500
m; [GeV] my, [TeV] myy (GeV)
35.9 b (13 TeV) 35.9 b (13 TeV)
> L B e L L AL L BRI S > T L I L L L B L
. Z ® 5001~ CMS @ 10*=-CMS =
3F (— E < j \, \ % O) 600 [ Preliminary W — ev, HP ] ) Preliminary W — ev, HP E
Ny 5003_ Data E Data -
£ I W+Vit . E, 10° [ ] W+jets =
S, F @ W+jets {1 < - W+V/t ]
Ny E— L 400 R ]
. CMSIEmJ)EmWV)D2RTT
300— — E

9 i : : : ! T T T e
2F Vil
:

8

6

Data/fit
Data/fit
00 o
OO NDd
s
as
jenenk
é



https://arxiv.org/abs/1710.07235
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-16-029/
https://arxiv.org/abs/1710.01123

b)

o x BRWW'-W2Z) (p
o

1072 =

10°E

Upper limit on o(pp— X—WYV) ggF/qq topologies

35.9 fb™ (13 TeV)

CMS

= Prellmmary

""""" |||- —10° e

..................................... o e W'—WZ, HVT model B

95% CL upper limits
—e— Observed

----- Median expected
[ 68% expected
[ ] 95% expected

1000 1500 2000 2500 3000 3500 4000 \

my, (GeV)

Q jE: L I L | LI LI | | L | LI | L | LI %
& — A TLAS 1 ——e— Observed 95% CL upper limit -
~ 2 :— \s =13 TeV,36.1fb" ... Expected 95% CL upper limit —:
g 10°E = p 6 CL upp :
= El%i/?nqogg(illvqategory [ ] Expected limit (+ 1c) 3
T 105 - [ ] Expected limit (+ 25) =
; ol S o(pp—>W'>WZ) HVT Model A, g =1 7
T 1e o(pp—~W'—>WZ) HVT Model B, g =3 —5
g ;
T 10" =
102 NI =
10°¢ T —

nifll NI R NN N N | T

05 1 15 2 25 3 35 4 45 5

m(W’) [TeV]

+ ATLAS D S H¥ ¥ model-dependentZicut (pT(V)/m(VV)>0.4)

AT\ 5,

AU

HSULWHA, EWEWEL < 5 WO R

e

=

1=

16



Upper limit on o(pp— X—->WW) VBF
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Vector boson scattering

- Electroweak production of vector boson pair: & v 7 t&BEDIRIE(Z =45 YU 7« OIEN)

. EFT Canomalous quartic gauge coupling (aQGC)|< R

- Effective c.m.s. energy (myy) DEE TR =L\
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ATLAS 8TeV 3.60 (2.50 expected)

e
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foo/ A% [-7.7,7.7] [-7.0,7.2] [—38,40] ,[11]
fs1/A* [—21.6,21.8] [—19.9,20.2] [—118,120] , [11]
fpo/ A [—6.0,5.9] [—5.6,5.5] [—4.6,4.6] ,[36]
fa /A [—8.7,9.1] [—7.9,8.5] [-17,17] , [36]
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- CouplinglC & o TZZ—-4leptonPyy—=>WWH' R LV
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- High-mass TREN 8 B f= lvagh S D HIFR AR L

- CMS & ATLAS 13TeV: dimension-8 operator® co-efficient

(Eboli model [link])(c 33 L T HlIFRE

- scalar®(S). tensorZ(T). EEEI(M)T18ED

dimension-8/&& T e.g.

Ospo = [(D,®)'D,®] x [(D*®)'D"®] |,
Og1 = [(D,®)'D*®]| x [(D,®)'D"®] ,
Oss = [(D,®)'D,®] x [(D*®)'D*®] |,
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Di-higgs
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Summary
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