Tomas Jezo

Laboratoire de Physique Subatomique et de Cosmologie
Grenoble

Théorie — LHC France

25M of September 2009

Advisers:

Dr. I. Schienbein & Prof. M. Klasen

«0O0)>» «F» « >




@ Introduction

© W'-boson and models predicting it
© PYTH A

© Preliminary numerical analysis

© oOutlook

........



Motivation

LHC in operation in the fall of 2009

Theorists should prepare a map of what to expect

Particularly interesting: newesonances

Neutral spin-1 resonances (Dosons) extensively studied

Study ofcharged spin-1 resonance$\(-bosons) not done yet

o SinceI W' = 37/, studies ofW'-bosons desired
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W’-boson

Charge current Lagrangian

@ Couplingsof W, W’-boson to the SMjuarksandleptons

9w Tquam Tkt
Lo = ﬁ{[uw PLd + 79 PLe| W,

+ [Uv" (LgPL 4+ RyPr) d 4+ 74* (LiPL + RPR) e} W’,,} +...

@ PR chiral projectors & flavor indices suppressed
@ W'-boson~ \W-boson, only with more general couplings
o Difference inmass from Higgs sector
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W’-boson

Feynman rules

o W,, W, light, heavy mass eigenstate anthe mixing angle:
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a/ (ps; %2) £, (P23 54)
@ Charged vector boson production: Drell-Yan like process
doag = Z/dxldX2fq(X1)fq(X2)d&
q
@ Formulas fords for Wg, W (W' = W + Wg):
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W’-boson

Theories predicting &/'-boson — overview

@ Sequential Standard mod&\’-boson a heavier copy &f-boson

@ SM extensions based on an enlarged gauge giGup 8U(2) or larger)

» left-right symmetric models(R)
» generation nonuniversabi), quark-lepton nonuniversal(L N)
» “-phobic”: leptophobic [ P), hadrophobicKlP), fermiophobic FP)

Table: Fermion transformation properties undi(2), andSU(2), respectively.

Field/Model R P FP QIN
a=(3)[ev] @ev [ @y | ey
w=(@)]e2] aa | &7 | &3

— v
L= ( o ) (2,1 2,1 (2,1) (1,2)

_( w — - —
lR:( &R ) 2] @y ) 11

@ Many more like Kaluza Klein excitations, Technicolor ... -

Tomas Jezo (LPSC) New resonances at the LHC Théorie — LHC France 7114



PYTHI A

Critical review & extension

@ Tool used for the numerical analysiRYTHI A (ver 6.4.20)

@ Original code:

» Interference of W’ with W not accounted for
» W’ no right-handed component
» Wpg not general enough

@ Improved code:

» Formulas for cross section now account for ithier ference
» Implemented 6 new processes
» Generalized W
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@ Comparison of thét distributionwith and without thenterference

— original code
1° | __improved code 7
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Preliminary numerical analysis

Total cross section

@ Estimate of theotal cross section of the process + @' My +/lasa

function of the mass of W
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Preliminary numerical analysis

Transverse mass and charge asymmetry

do /dMT [fbiGeV]

@ My distribution and?, for models under study
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Outlook

Classification & constraints (including KK excitations, Technicolor ...

W'- and Z-boson production in SO(10) SUSY GUT models

Correlations between signals fdf', Z’ and Higgs boson
For that purpose:

Additional study ofM+, A within different models

Another distributions & asymmetries: cés Arg — L R models
Third family leptonic final stater(r,) — GN models

Heavy quark (tb) final state for P models

VBF (WZ) — FP models

v

vV vy VvYyy

Cross section at next-to-leading order —- POWHEG (MC@NLO)
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Ty (), Ty (y) [GeV]

@ The total decay ratBy = f(Lq, Ry, L, R)
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