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Experimental direct searches:

e ATLAS+CMS

Introduction

¢ s <13 TeV, IL < 139 fb?!

e N0 “pp — R” sighal = upper bounds on “c

> the upper bounds are not universal
> model and calculation dependency
-~ plethora of BSMs — huge task to check all

ATLAS Exotics Searches* - 95% CL Upper Exclusion

Limits

ATLAS EXxotics searches (May 2020) — vector resonances
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Our Goals

Deeper investigation of the MELSs

» usually tailored for narrow resonances
» ATLAS+CMS upper bounds on “c_ < BR(R — ab)”

» the Upper Bounds depend on various characteristics of resonance

and their validity is limited by the assumptions and approximations

Particular questions

@ restriction by the NWA (I'/M < 10%)

» the impact of the resonance-to-fermions free parameters

» the role of the b-quark proton contents



top-BESS model 4

_ the effective Lagrangian
Main features

s SU(2), .. triplet of vector resonances (p°, p*, p)

L+R
» neutral & charged vector resonances are degenerate in mass
» its mass and total width depends on the model's couplings

» its total width grows quickly with the resonance mass

» direct couplings to fermions: 3™ quark generation only

@ mixing with SM GBs

Based on
@ modified BESS [R.Casalbuoni et al, PLB 155, 95 (1985), NPB 282, 235 (1987)]
@ NLoM of NGBs SU((2)L x SU(2)r — SU(2)L+r

* Hidden Local Symmetry global SU(Z)L X SU(Q)R X U(l)B_L X SU(Q)HLS
® symmetries local SU2)L xU(l)y x SU(2)mLs



top-BESS model

the Lagrangian's free parameters

 the gauge couplings:

- g ... SU(2),
- g ... UQ1),
- 9"2 ... SUQ2), <

. : ~ I
the resonance masses: M, ~ \/ag"v/2

* the direct vector-to-fermion couplings:
vertex V°tt,V:b b Vit b Vet t. Veb b, Vit b,

cping b, g"I2 b, g"I2 b,g"l2 p? b, g"/2 pb,g'l2

mixing induced interactions of p to all fermions: ~ 1/g"

perturbativity limit: g"/2 < 4xn

EWPD, Higgs sector measurements, unitarity limits: g" > 12
EWPD: |b, .| <0.1
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Calculations 8

profeD W+

Studied processes

p(]

@ LHC s-channel production + 2-body decay

u,d,¢,5b

@ 2 prod. mechanisms: DY + VBF brotop
@ used approximations: NWA (both) & EWA (VBF)

W=
W

Experimental input

W=
*» ATLAS+CMS, <13 TeV, < 36 fb W
» 95% CL upper bounds on ‘s, x BR(R — ab)”
» decay channels:

WW WZWH,ZH, 79,0, fv, 771, TV, bb, tt, tb ! zZ

> restrictions from:
WZpy, WWpy, WZpy4+ver, WWpDy4+vBFE




Results 9

no direct interactions (b, .= 0)
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Production XS
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* the effect of the b-quark
In proton: —»

————— VBF(p*) )

----- VBF() NDI
DY(eY) [

T 2P (b =0)

—— DY(p°)

—— DY(p?%)

} br.r=0.1,p=1



Results

the effect of the b-quark proton contents
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Results

the direct interactions turned on

p 25 WW + X
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Results

allowed values of b, .

p=20.4

br

bg

p=1.0

M, = 1.80 TeV

0.10

0.05

0.00

-0.05

-0.10

by

0.10

0.05

0.00

-0.05

el D e e s g e v o g ]
-0.10-0.05 0.00 0.05 0.10

o}

~0.10-0.05 0.00 0.05 0.10

13

M, = 1.85 TeV

0.10

0.05

bgs 0.00

~_— excluded

-0.05

-0.10- : - : :
-0.10-0.05 0.00 0.05 0.10

0.10
0.05

bg 0.00

-0.05

-0.10 ; ]
-0.10-0.05 0.00 0.05 0.10

by

 unification of the W Zpyv, WWpy, WZDY-H/'BF; WWDY+VBF limits



Summary

» MEL's of the tBESS vector resonance triplet were investigated
» NWA limitation: F/I\/Ip <0.1(0.2) = M,<2.3 (2.8) TeV

» for MEL > 3 TeV analysis beyond NWA required
» Even when NWA applies:
+ the b-quark contents of the proton cannot be ighored
* there are param. space regions for which MEL < 2 TeV

» widely accepted generalization that the current vector resonance
MEL's dwell at 5 TeV or higher is of limited validity
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