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ATLAS Diboson Excesses 1506.00962

Search for high-mass diboson resonances with boson-tagged jets in
proton—proton collisions at Vs = 8 TeV with the ATLAS detector
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New Physics Explanations®

oc(WW)~3—T71b
o(Z7Z) ~3—9 fh

oc(WZ)~4—81b

Spin-0




New Physics Explanations®

oc(WW)~3—T71b

oc(WZ)~4—81b
o(Z7Z) ~ 3 —9 fb

Spin-1

7' — 7 — Z coupling highly suppressed C



Other constraints for a 2TeV W' /Z" boson

o(pp — Z’/W’ Lk ] ) < 102 fb ATLAS, 1407.1376
J) = CMS, 1501.04198
Glon - tf) = 1l 1y ATLAS, 1410.4103

o(pp — Wi — th) < 124 fb
o(pp — W; — th) < 162 fb

CMS, 1506.03062




Simple Non-Abelian Extensions
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G(221) Models

Model

U(1)x

Left-right (LR)

1
& for quarks,

—% for leptons.

Lepto-phobic (LP)

1
& for quarks,

Y for leptons.

Hadro-phobic (HP)

Ysu for quarks,

—% for leptons.

Fermio-phobic (FP)

Y5\ for all fermions.

Un-unified (UU)

Yy for all fermions.

Non-universal (NU)

Y for all fermions.




Production Rate of Sequential W' /Z’

olpp >V > XY)~o(pp > V)QBR(V' - XY) =0d(V') x BR(V' —» XY)

. {O(MV,)} < (MV/>_1 e (Mv'>7

4.59925 + 1.34518x~! — 3.37137x

2.82225 + 1.51681x 1 — 3.24437x
2.88763 + 1.42266x " — 3.54818x,

1.5 2.0
MW'/Z' [TeV]




PDF and Scale Uncertainties

CT14 NNLO PDFs (56 sets)

My =M, =2 TeV

78 | 80 | 82 | 34 | 86 88
oz [1b]

The PDF uncertainty is ~15-20%

The scale uncertainty Is ~5% QL8 8 s




G(221) Models: Symmetry Breaking

Two patterns of spontaneously symmetry breaking
Iststage: & — (&) ~u>1TeV
2nd stage: H — (H) ~ v > 250 GeV




G(221) Models: Breaking Pattern 1
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G(221) BP-1: Left-Right Doublet Model

Low energy precision test and Direct search bounds

37 observables

Z pole data (21): Total width
I" », cross section Ohad. ratios
R (f), LR, FB, and charge
asymmetries A7, g (f),

Arpp (f), and QrB;

W= and top data (3): Mass
M, and total width Iy, meg
pole mass;

v N -scattering (5): NC
2
couplings (gEN) and

2
) , NC-CC ratios R,
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ve ™ -scattering (2): NC MW’ [GeV]

ve

couplings gy~ and g'4%;

PV intelrg;tgns (5): 05 Green EWPT
Qw (1%2Cs) Qu (*77T1), Red: Tevatron Direct Searches

Qw (e), NC couplings

C1, Ca; Blue: LHC Direct Searches

T lifetime (1).




|_eft-Right Doublet: a 2TeV W-prime

Narrow width approximation works well

(a)LR }




|_eft-Right Doublet: a 2TeV W-prime

Cross section contour

MW’ it MZ’
C(bfvl

the dijet bound
requires

Cop < 0.75




|_eft-Right Doublet: a 2TeV W-prime
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|_eft-Right Doublet: a 2TeV W-prime
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|_eft-Right Doublet: a 2TeV W-prime

W-prime can
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|_eft-Right Doublet: a 2TeV Z-prime
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G(221) Models: Breaking Pattern 2

SU2)1 ® SU(2): @U(1)x
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G(221) BPIIl: Un-unified Models

SU(2)4 SU(2)2 U(l)x

( ZL ) ( Vr, > Yant for all the SM
L

fermions

It satisfiesWZ/W H/tb/jj at 20 CL but violates e v .



G(221) BPIl: Un-unified Models
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It satisfiesWZ/W H/tb/jj at 20 CL but violates et v .



G(221) BPIIl: Un-unified Models

SU(2)4 SU(2)2 U(l)x
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G(331) Models
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G(331) Models: WW production
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ummary

We consider simple non-Abelian extensions to
explain the WZ / WW /-ZZ excesses observed by
ATLAS collaboration.

We found that tensions exist among the diboson
excesses and leptonic decay modes.







W'/Z" Coupling to SM Fermions

Couplings
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W'/Z" Non-Abelian Coupling

Couplings
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ATLAS results (1506.00962)
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CMS: Diboson Bounds

CMS (unpublished)

See Qiang Li’s talk

L=19.7fb 'at \s=8TeV

Frequentist CLS obs. (solid) / exp. (dashed)
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ATLAS versus CMS
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Comparable sensitivity on O9s%(pp—G) x BR(G—ZZ)
Deviations from expected limit at |.8 - 2.0 TeV (if larger than | 0):

local p-values
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(2.50 global)




