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Standard Model Production Cross Section Measurements Status: Nov 2015
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Inclusive 4| Production - 8 TeV
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Inclusive 4| Production - 8 TeV

Continued
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ZIy* pt'and ¢.*

Submitted to EPJC
-8 TeV arXiv:1512.02192

Born-level differential distributions for Drell-Yan processes compared to a variety of generators

¢,* is a useful proxy to p! with a better precision, in particular at low values.

ResBos comparisons corrected to QCD NNLO
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Submitted to EPJC
Z/Y pT” and (I)r] -8 TeV arXiv: 161202162
Continued

Normalized p;" distributions compared to
Sherpa and Powheg+Pythia
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W/Z CFOSS-SeCtionS Note public on 8/2015

ATLAS-CONF-2015-039
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/Z+Jets — 13 TeV Note public on 8/2015

ATLAS-CONF-2015-041

« Same inclusive selection as in W/Z study

+ Fiducial cross-sections measured in bins of inclusive NJets

» Cross-section ratios with neighboring bin improve precision

* Results consistent with SM predictions normalized to QCD NNLO
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ZZ%4I -13 TeV
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Submitted to PRL 12/2015
arXiv:1512.05314

First 13 TeV di-boson measurement from ATLAS!
Z candidates required to be on-shell.

63 events observed in data.

Measured cross-section consistent with SM
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WZ -8 TeV

Brand new result for WZ production at 8 TeV in leptonic final state
Many important new measurements/limits presented.

Feb 2016

Hot off the press!
To be submitted to PRD
STDM-2014-02
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WZ -8 TeV

Fiducial and total
cross-sections
observed to be above
QCD NLO SM
prediction. (Full NNLO
calculation unavailable)
Unfolded differential
cross-section
measurements of
pr(W), pr(£), mp(WZ),
pr(nu), Y, w-yzl. jet
multiplicity, m(jj)
Differences mainly at
low p;

Study of EW VBS also
performed.
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Hot off the press!

To be submitted to PRD

STDM-2014-02
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Hot off the press!

WZ -8 TeV To be submitted to PRD

_ STDM-2014-02
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Conclusions

« A summary of recent studies of electroweak processes
in ATLAS were presented with new results at 8 TeV
and the first results at 13 TeV.

* A wide survey of results show we are consistent with
the SM. Any differences could likely be resolved by
higher order corrections.

* There is more to come from the 8 TeV and latest 13
TeV runs. And we have an exciting year ahead with
much more 13 TeV data coming from the LHC!
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BACKUP
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41 Production -8 TeV
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4| Production - 8 TeV

Selection

Fiducial

Lepton selection
Muons: pr > 6 GeV,|n| < 2.7
Electrons: pr > 7 GeV,|n| < 2.5
Lepton pairing
Leading pair: SFOS lepton pair with
smallest |mz — myy|
Sub-leading pair: The remaining SFOS
with the largest myy

For both pairs: pf;r > 2 GeV
Event selection
Lepton pf}}’&’ﬁ?’: > 20,15,10(8 if pu) GeV

Mass requirements: 50 < myy < 120 GeV
12 < mg3y < 120 GeV

Lepton separation: ~ AR({;,£;) > 0.1 (0.2)
for same- (different-)
flavour leptons

J /1 veto: m(lf,07) > 5 GeV

4¢ mass range: 80 < mye < 1000 GeV

BOSTON
UNIVERSITY

Feb 2016

Extended

4 leptons each with p; > 5 GeV
and |n|<2.8
(no flavor dependence)

80 < m(4l) < 1000 GeV

M(I+l-) > 4 GeV

P(Z£4).p1(£,) > 2 GeV

ATLAS
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4| Production - 8 TeV

Signal

do/dm, [fb/GeV]
S

BOSTON
UNIVERSITY
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4| Production - 8 TeV

Unfolded distributions in extended phase space
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4| Production - 8 TeV

Measured cross-sections

ATLAS
Combined Ny A Extended phase space
4e Y
4u —— - Data |
\s=8TeV, 20.3 fb°
Standard Model
262“ : 717979 1O 4
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ZIy* py"and ¢ * - 8 TeV

ATLAS
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ZIy* p;'and ¢,* - 8 TeV

Selection

Particle-level definitions (Treatment of final-state photon radiation)

electron pairs dressed; Born
muon pairs bare; dressed; Born
combined Born

Fiducial region
Leptons pr > 20GeV; |n| <24
Lepton pairs lyee] < 2.4
AR > 0.15 (p4 measurements of dressed electrons only)

Mass and rapidity regions
46 GeV < myp < 66 GeV |ygg| <0.8; 0.8< |yg£| <1.6; 1.6< |ya| <24
(¢, measurements only)
66 GeV < my, < 116 GeV  |ypr| < 0.4; 0.4 < |yee]| < 0.8; 0.8 < |yer] < 1.2;
1.2 < |yee| < 1.6; 1.6 < |yee| < 2.0; 2.0 < |yee| < 2.4
116 GeV < my; < 150GeV  |ype] < 0.8; 0.8 < |ype] < 1.6; 1.6 < |yee| < 2.4
(¢, measurements only)
lyee| < 2.4 46 GeV < myp < 66 GeV; 66 GeV < my, < 116 GeV;;
116 GeV < myp < 150 GeV

Very-low mass regions
12GeV < myp, < 20GeV; 20GeV < myy < 30GeV; 30GeV < my < 46 GeV
(P4 > 45GeV, pY measurements only)

ATLAS

EXPERIMENT
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ZIy* pt'and ¢,* - 8 TeV

Integrated cross-sections

mee [GeV] 12-20  20-30 30-46 46-66 66-116 116-150
o(Z/7* — ete”) [ph] 142 104 101 1516 537.64  5.72
Statistical uncertainty [%)] 091 105 1.13  0.28 0.04 0.41
Detector uncertainty [%] 228 212 1.79 347 0.83 0.87
Background uncertainty [%] 3.16 1.97 236 2.77 0.14 0.83
Model uncertainty [%)] 511 438 359  1.59 0.16 0.74
Total systematic uncertainty [%]  6.43  5.25  4.66  4.72 0.86 1.41
o(Z/y* — wtu~) [pb] 145 104 097 1497 53525  5.48
Statistical uncertainty [%] 0.69 0.82 091 0.21 0.03 0.37
Detector uncertainty [%] 1.07 1.08 1.01 1.10 0.71 0.84
Background uncertainty [%] 075 219  2.00 1.48 0.04 0.97
Model uncertainty [%)] 2.59 1.81 236 0.75 0.31 0.31
Total systematic uncertainty [%]  2.90 3.04 3.25 2.00 0.78 1.32
o(Z/y* = 107 [pb] 1.45 1.03 097 14.96 537.10 5.59
Statistical uncertainty [%)] 0.63 075 083  0.17 0.03 0.31
Detector uncertainty [%)] 0.84 099  0.87 1.05 0.40 0.56
Background uncertainty [%] 0.18 0.85 1.42 1.28 0.06 0.77
Model uncertainty [%)] 1.84 224 227  0.89 0.19 0.50
Total systematic uncertainty [%]  2.06 2.44 2.38 1.82 0.45 1.03

ATLAS
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ZIy* pt'and ¢,* - 8 TeV

Evolutions

Data (statuncert.)  [JJl] Data (total uncert.) Vs=8 TeV, 20.3 fb1

PowhegPythia(AU2) PowhegPythia(AZNLO) A TLAS

—— Sherpa —— PowhegHerwig

1,05 —
=S e =
< o5f N -
SO9F oa<y|<os .
M oaE -
b_ -
o C s
© 09 08<lyl<12 | ——
'o - + 7
b 1.1— ]
= i ]

1= e & = =

~ L
A_O'g:._ 1.2< |y”| <1.6 . ‘ = _:
12k -
= F L . _® | ]
Q 1= o 2 _1
2 .
o 08f 18<ly|<20 | ]
~

—
o

—_

66 GeV <m; <116 GeV ]
2.0<ly|<24 | ——

1 10 107 ! [GeV]
" ATLAS

EXPERIMENT

o
(e




Alex Long — LLWI 2016 Feb 2016

ZIy* pt'and ¢,* - 8 TeV

Data to background comparisons
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ZIy* pt'and ¢,* - 8 TeV

Electron and Muon channel combinations
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WZ - 8 TeV
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WZ - 8 TeV

Selection
Variable Total Fiducial and aTGC VBS aQGC
Lepton || — <25 <25 <25
prof €z, prof €y [GeV] — >15,2 20 >15,220 > 15,220
my range [GeV] 66 - 116 |mz —mbP% <10 |mz -mbPY <10 |mz - mbPY < 10
m}f’ [GeV] — > 30 > 30 > 30
AR(¢,t5), AR(Ez,6w) — 202,203 202,203 202,203
pr two leading jets [GeV] — — > 30 > 30
In;| two leading jets — — <45 <45
Jet multiplicity — — 22 22
mj; [GeV] - - > 500 > 500
AR(j,€) o — >03 203
|Ap(W,2Z)| >2 . — - 22
3 P4 [GeV] o - — > 250

Table 1: Phase-space definitions used for the total, fiducial, VBS cross-section measurements and for the extrac-
tion of limits on the aTGC and aQGC. The symbols €, and €y refer to the leptons associated to the Z and W
boson, respectively. The symbol m;DG refers to the mean experimental mass of the Z boson from the Particle Data
Group [16]. The other symbols are defined in the text.

ATLAS
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WZ -8 TeV

W+Z/W-Z cross-section ratio

I I I I | I I I I | I E [ I I | I [ | I | I I I I |
eee | 1.46 £0.19 —e—i ATLAS Preliminary
, 's=8TeV,20.3fb"
uee | 1.92 +0.22 C —e—
eup | 1.26 +0.14 +H—o— ® Data
' == Powheg, CT10
O B LEEL Powheg, ATLAS-epWZ12
UUW | 1.47 +0.14 —e—i
combined | 1.51 +0.08 I—.—|
| ] ] ] | | ] | ] | ] E | ] | | | | | | I | ] | ] |
1 1.5 2 2.5 3
fid. fid.
Owiz/ Owz
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WZ - 8 TeV

Differential S8 9 1 .
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N AL L A By W o I ¥ o 1 AL DL B IS SR AL
é 0.6_ ATLAS Prefiminary —S:s::t/:g gATLASPreIiminary ---Ex;ee(:\t/:d ]
[ \s=8Tev, 203 10" @ +% expected | 0.03[1s=8Tev, 20.31b" [@ o expected
aTG C 0.4+ [ *20 expected— s [ 20 expected 3
i 1 0.02 -
0.2- . 0.01 3
oF . % E
- —0.01;— -
—0.2r 1 —oozk ;
-0.4 WAZ — FvIFT — —0.033— WAZ — FvIFT 3
o1 v 0wy o by by by 1
00T 0050 0.0 6,04 6.0 ~0.04 002 0 002 004 006
7 VA
AgQ; Ag,
U) 5 T T T I T T T I T T T T T T
= 10 Lr fi ® Data 2012 —El N S RARA ERaas Baa T R
GC.) = ATLAS Preliminary CIwz 3 &0'04'_ATLASPreIiminar —Observed
> - s=8TeV,20.3fb" Misid. leptons - y --- Expected ;
L i , . zz 7 0.03F1s=8TeV, 20.31b" [ +1o expected
10% C'¢C tt+V - E [ +20 expected 1
g ' o I Others 3 0.02F =
C (f’l’ﬂ_eor”) = Tot. unc. . F .
103' ----- AgP=-0.1, Ax?=0.25,1%=0.1 | 0.01- E
3 Fltes ... Ag-OAK—O19 =0 3 of E
SFETETTTTTers T _001:_ _:
-0.02F =
-0.03F WZ s BT
S T B R SNTE FEUTY STTE T I
-0.40.3-0.2-0.1 0 0.10.20.30.40.5
1 1 | 1 1 1 AKZ
0 200 400 600 (0/e]
WZ
mi¥s [GeV]

BOSTON
UNIVERSITY

ATLAS

EXPERIMENT



Alex Long — LLWI 2016

WZ - 8 TeV
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W/Z Cross-sections and Ratios — 13 TeV
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W/Z Cross-sections and Ratios — 13 TeV

Selection

I

Exactly one lepton Exactly two leptons with same-
flavor and opposite-sign

p(l) > 25 GeV
In()l <2.5
pr(v) > 25 GeV
m; > 50 GeV 66 <m(ll) < 116 GeV

ATLAS
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22541 -13 TeV
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LZ>4]-13 TeV

Selection

Exactly 4 leptons with p; > 20 GeV
and |n|<2.7

Leptons must form two separate
same-flavor opposite-sign pairs.
When ambiguous, choose
combination that minimizs |m(ll),-
m(Z)[+|m(ll),-m(Z2)|

66< M(ll) < 116 GeV for both pairs

ONIVERSITY ATLAS
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Anomalous Couplings
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Anomalous Couplings

In addition to measuring cross-sections, we attempt to find new physics
using an Effective Field Theory approach

C; fj aTGC Operators
L= Lsm+ Z Foz T Z FOQ T coupling parameters channel
_ ' J WW~ Ay, Ak, WW, W~
New physics suppressed by some cutoff scale, A WWZ | Mg, Aky, AgZ | WW,WZ
27 hi,hi Z
Zyy hg, hi Z
ZvZ f%), f% 77
L7 405 J50 L7
aQGC Operators
WWWW | WWZZ | 2ZZZ | WWAZ | WWAA | ZZZA | ZZAA | ZAAA | AAAA
Os,0, Os,1 X X X
Owm,0, On, 1,006 ,Om,7 X X X X X X X
Owm,2 ,Onm,a, Ona ,Omys X X X X X X
Or,0 ,Or1 ,Or,2 X X X X X X X X X
Ors ,Ore ,Orz X X X X X X X
Ors ,Oro X X X X X

ATLAS

arXiv:1310.6708 EXPERIMENT
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arXiv:1310.6708

Dimension-6 EF T Operators

Conserve CP:

Owww = Tr[W,,,,W”pW,‘,‘]
Ow = (D,®)'W*(D,®)
Op = (D, ®)'B**(D,®),

Violate CP:

Opq = 0, (2'®) 0" (&'®)
Opw = (®7®) Tr[WH'W,, |
Osp = (®'®) BB,

Oy = @TW,, WH @
Ozp = ®'B,,B*"®

OVVWW - TI’[WWWUPW#]
Oy = (DM(D)TWW(DV(I))’

ZWW | AWW | HWW | HZZ | HZA | HAA | WWWW | ZZWW | ZAWW | AAWW
Owww X X X X X X
Ow X X X X X X X X
Og X X X X
Oaa X X
Oan X X X X
Oan X X X
Owww | X X X X X X
O X X X | x | x
O X | x| x| x ATLAS
0, | x| % EXPERIMENT
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Dimension-8 EFT Operators  axiv1s106708
O = [(D,,cI))*D,,cb] x [(D“@)TD"(I)]

Og1 = [(D@)*Dﬂ@] x [(D,,<I>)TD”<I>]

Omo = Tr W W™ x [(Ds®) 70|, O = Tr [W,, WH] x Tr [Wag W] |
O =Tr W W] x [(Ds9) D*®| ,  Opy = Tr [Wa, WHP] x Tt [W,s W] ,
Owm,z = [BuwB™] x |(Ds2) DP®| , Orz = Tt [Wa,WHP] x Tr [Wp, W¥] |
Oms = [BuwB"] x |(Ds®)' D*0] | Or5 = Tr [WWH] x BagB?
Owma = |(Du®)' W, D 0| x B, Or6 = Tr (W, W*?] x B,gB* ,
Oums = ( o) Wy, D@ ] x BPH Or;7 = Tr [Wo ,W*?] x Bg, B"*,
O = ( o) wp, Wﬂ"D“q)] , Org = By, B" B,z B*”
Ouyr = |(Du®) Wa, WD ®| Or,9 = BauB*’ Bg, B .
WWWW | WWZzZ | 2222 | WWAZ | WWAA | 22ZA | ZZAA | ZAAA | AAAA
Os,0, Os,1 X X X
On,0y Om 1,006 ,Om,7 X X X X X X X
Owm,2 ,Onms, Oma ,Oms X X X X X X
Or0 Or1 \Or.2 X X X X X X X X X
Ors Ore ,Or X X X X X X X X
Ors ,Oro X X X X X
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WV Semi-leptonic - 7 TeV

JHEP 01 (2015) 049
arXiv:1410.7238v2

WW+WZ v jj cross-section measured with observed (expected) significance of 3.40 (3.20)

o(Total NLO Exp.) = 61.1 + 2.2 pb

o(Total Obs.) =68 + 7 (Stat.) + 19 (Syst.) pb

Shape of dijet mass used to extract cross-section

> 1000 T T T T T T T T ‘ T 1T T 1T T T
(O} - _
o L ATLAS |
Te} - J‘ -1 .

Ldt=4.6"fb
~
— 800— ]
g - \s=7TeV -
8 : —e— Data :
£ 600~ —— WW/WZ (Best Fit) ]
L - _
1 - 7 Systematic Uncertainty -
g I3 -
S 400 W v + 2jets -
200~ !! —
7 TR
A /"7"/ Vil * i
0d Ezgé 149457 ‘f;a7,‘-.,‘,,";.,,,‘.---“,_5, J
? /;/ A7V EA 7V 7 A

) .
L / l |

_200 | | | | | | | | | | | ‘ | | | | | | | | |

100 150 200 250

Dijet Mass [GeV]

AG?

AK

ATLAS

[T T T[T T T[T T T[T T T[T Tr[rr]
—— ATLAS Wjj, 1s = 7TeV

4607, App=co

95% CL intervals CMS Ivjj, \s =7TeV _|

P
LEP Scenario 50107, Age=c

= ATLAS WW, \s = 7TeV
4.6 fb“, Agp =
—
== CMS WW, \s = 7TeV
ul 4.9 fb™, Agp =
ATLAS WZ,\s = 7TeV
4607, App=co _
= ATLAS Wy, \s = 7TeV
46107, App=co
w— CMS Wy, \s = 7TeV
5.0fb", Agp=co

I I

wu DO comb., \s = 1.96TeV|
8.6 fb", A = 2TeV

=== LEP comb. ]
0.7 b, Agp =0

|III|II1:III|III|III|III|

-0.4

02 04 06 0.8
95% CL Limits

-02 0

Limits set on three
aTGC parameters
using LEP scenario

Fit performed on p+(jj)
spectrum with 75 <
m(jj) < 95 GeV

No unitarization form
factors are applied

ATLAS
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WV Semi-leptonic - 7 TeV

Selection

Exactly 1 lepton with p; > 25 GeV and exactly 2 jets with leading
(subleading) p; > 30 (25) GeV

MET > 30GeV
M; > 40GeV
|A@(MET,Leading jet)| > 0.8
|An(,j)l < 1.5
AR(j,j) > 0.7 if p(jj) < 250 GeV
p(jj) > 250 GeV
25 < m(jj) < 250 GeV

ATLAS
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Z Forward-Backward Asymmetry -7 TeV

ATLAS

EXPERIMENT



Alex Long — LLWI 2016 Feb 2016

JHEP 09 (2015) 049
/ Forward-Backward arXiv:1503.03709

Asymmetry - 7 TeV

« Extract sin?(8'°rt ) from template fit of Acg at the Z-pole 1¢
* Collins-Soper frame used to minimize ambiguity of incoming 2R TN B
,i“"' =2 =
quark ( .
 Combined measurement is found to be within 0.6 ¢ of global -
PDG flt ‘Tpion planc em)
sin? Gé?t = 0.2308 4+ 0.0005 (Stat.) & 0.0006 (Syst.) 4 0.0009 (PDF)
- o
. . 1 ATLAS, e CC :
S 70:_ s=7TeV, 48" ATLAS _: ATLAS, e CF _ATLAS : E
£ | ——Daa2011 ] ATLAS, 1 | N
r . CF elect ] S .
© 60 [ Jzh'—ee pT>e2§cGr:\r; 1 ATLAS combined ———
1T} t [ Other backgrounds  In 1<2.47 ] CMS =
AN Multijets 25<In.1<49 4 - -
] DO | 28
cor ——
LEP, A% [ 1o
LEP, A2l | —o—+
SLD, A, | 0|
LEP+SLC | 's—7TeV, 481" P
PDGFit | | . N |
0.225 0.23 0.235

. lept
Sinf0

AFB _ NCOS@ESZO — NCOSQES<O ATLAS

UNIVERSITY Ncos 0%5>0 + Neos 055<0 EXPERIMENT
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Z Forward-Backward Asymmetry - 7 TeV
Selection

Object Selection

Electron Central Electron Forward “

Electron |n| < 2.47 Electron 2.5 < |n| < 4.9 In| <2.4
except 1.37 < |n| < 1.52 except 3.16 < |n| < 3.35
E;r > 25 GeV E; >25GeV pr > 20 GeV

Event Selection

Electron Central-Central Electron Central-Forward “

Two opposite-sign medium One tight quality central and Two combined muons
quality central electron one medium quality forward
candidates electron candidate.
(No charge requirement)
E;r >25GeV E; >25GeV pr > 20 GeV
M(ll) < 1 TeV M(ll) < 250 GeV M(ll) < 1 TeV

ONIVERSITY ATLAS
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Same-Sign WW - 8 TeV

ATLAS
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)

Same-Sign WW - 8 TeV

First evidence for W+Wtjj VBS process at 4.50 inclusive
(3.60 for EW only).
* o(Fid. NLOEW)=1.52+£0.111b
o(Obs. EW) =2.1 £ 0.5 (Stat.) £ 0.3 (Syst.) fb
- o(Fid. NLO EW+QCD) = 0.95 + 0.06 fb
o(Obs. EW+QCD) = 1.3 + 0.4 (Stat.) + 0.2 (Syst.) fb

0.6
0.4
0.2

-0.2
-0.4
-0.6

Alex Long — LLWI 2016

PRL. 113, (2014) 141803
arXiv:1405.6241v2

n,r+

S

W+

LI UL LU I LU BLELELEL ILALELEL ILRLLELE L
ATLAS
20.3fb",\s=8TeV
pp — W5 W jj
K-matrix unitarization

[ confidence intervals
- [68% CL
- [95% CL
I — expected 95% CL

- x Standard Model
n [N S RN S|

. I I .
-04 -03 -02 -01 0 0.1 02 03 04

BOSTON
UNIVERSITY

Events/50 GeV

Data/Background

10

ATLAS * Data2012 1 ® IR I I L LN LN IR IR R
203" 1s=8TeV EZZ Syst. Uncertainty 3 & SO  ATLAS e Data 2012
: WWH ]J Electroweak 3 > r | ata
—> W*W¥j Strong 1@ o5F 20.3fb", 1s=8TeV BXA ?\}/?}V Urlmgertamty )
: B Prompt _ C ectrowea
28 ﬁ e Convgrsmns E o m; > 500 GeV WEW? ﬁ Strong
>;f " B Other non-prompt ] oob B Prompt
= C Conversions
7 15

i * Data/Bkg
: CJ Bkg Uncertainty
%5 (Sig+Bkg)/Bkg. . |

an

B Other non-prompt 7

-WW BHEuR

200 400 600 800 1000 1200 1400 1600 1800 2000
m, [GeV] Ay,

» Limits are set on aQGCS for

dimension-8 operators a, Vs 05
* First limits on these parameters.
» aQGC predictions unitarized

using k-matrix AT LAS
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Same-Sign WW - 8 TeV

Selection

Inclusive Region (QCD + VBS Region (EW)
EW)

Exactly two leptons with same charge, p; > 25 GeV, |n| <2.5
At least two jets with p; > 30 GeV
MET > 40 GeV
M(Il) > 20 GeV
AR(Il) > 0.3
M(jj) > 500 GeV
|Ay(ij)| > 2.4

ATLAS
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Wyy - 8 TeV

ATLAS
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Alex Long — LLWI 2016

PRL 115, 031802 (2015)
arXiv:1503.03243v2

Wyy - 8 TeV

ag’
500 A2

[TeV?

operators studied at
LEP, DO and CMS

» First ever measurement of a ) oo
tri-boson process Tnclusive (Niee > 0)
* Process comes from ISR/FSR Uy 7.1 13 (stat.) £1.5 (syst.) £0.2 (lumi.)
and TGC/QGC with W boson. evyy 4.3 311112 ((Staf)) s ((S.vst-)) +0.2 ((lumi.-)) 2.90£0.16
o ConSidering OnIy IeptoniC Lvyy 6.1 T, (stat.) £1.2 (syst.) £0.2 (lumi.
Exclusive (Njey = 0)
decayS. %% 3.5+ 0.9 (stat.) 11 (syst.) 0.1 (lumi.
. . g . . 1.0
» Significance of inclusive cross- evyy 1.9 T4 (stat.) T (syst.) £0.1 (lumi) | 1.88+0.20
section measurementis >3 o (vyy 2.9 07 (stat.) Tgrg (syst.) 0.1 (lumi.)
compared to NLO prediction —
— — : o ATLAS . Ia!mlts s:et og
[0) C ] - ek L. -
O 350 ATLAS v = — DOyy »WwW %"&WQW?YWW imension
3 : — ] — CMS Wvy couplings:
- - Wyj + Wjj -
27 S ] AQGC Limits 95% CL fro, fues an.d. fI_VI3
Q o5k [ Other backgrounds ! » Best sensitivity for
w 7 fTO [Tev-4]
20F \s=8TeV, 203" ] A4 5 fTo
E electron channel (N> 0) g . sz and fM3 can be
15¢ 1av i compared to
1S [Tev? : ) )
10 1 A B — dimension-6

-10°-10*-10%-10% -10

10 10% 10° 10* 10°

ATLAS
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Wyy - 8 TeV

Selection

Definition of the fiducial region

ps > 20GeV, p¥. > 25GeV, || < 2.5
mTt > 40 GeV
B4 > 20GeV, |n7| < 2.37, iso. fraction € < 0.5
AR(l,~v) > 0.7, AR(~y,7v) > 0.4, AR({/~,jet) > 0.3

Exclusive: no anti-k; jets with erlf)t > 30GeV, |t < 4.4

ATLAS

EXPERIMENT
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CMS

ATLAS

EXPERIMENT



Alex Long — LLWI 2016 Feb 2016

CMS - WWZ aTGC limits

September 201 gen.tral g%/l&s E
Fitvawe DO o Channel Limits Jrat s
o T WW [-4.3e-02,4.36-02] 46fo' 7TeV
\ . | WW [-6.0e-02, 4.6e-02] 19.4fb' 8TeV
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Table 2: Observed and expected upper and lower limits at 95% CL limits on the nine dimension-
eight operators that effect quartic couplings between the weak gauge bosons. Limits from

1 T T 1T

unitarity are reported. The units are TeV . °

Operator coefficient Exp. lower Exp. upper Obs. lower Obs. upper Unitarity limit -
Fso/A* —42 43 -38 40 0.016 500l
Fs1/A* -129 131 —118 120 0.050 !
Fapo/ A -35 35 —-33 32 80 i
Fa1/ A —49 51 —44 47 205 I
Fug/ N I B 160 000l g
Fayz/ A -76 73 —-70 66 105 F
Fro/A* —4.6 49 —42 46 0.027 S0
Fr1/A* -2.1 24 -19 22 0.022

Fra/A* -5.9 7.0 —5.2 6.4 0.08
|
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