TOP-BESS MODEL

AND

ITS PHENOMENOLOGY

M. Gintner2, J. Jurdii?, I. Melo?!
1 Zilina U.

2 |[EAP CTU Prague

8th VIENNA CENTRAL EUROPEAN SEMINAR
U. of Vienna, Nov 25, 2011

M. Gintner, J. Jurdri, I. Melo top-BESS Model

PRD84, 035013 (2011)



OUTLINE

@ INTRODUCTION

© 1orP-BESS MODEL

© PHENOMENOLOGY

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

OUTLINE

@ INTRODUCTION

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

EW SYMMETRY BROKEN!

L= Ekin + Eint
== =

SU2)LxU(1)y

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

EW SYMMETRY BROKEN!

1 _
L= Lrin+ Line + EME,BX”X“ +my (PR +h.c.)

SU@2)LxU(1)y

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

EW SYMMETRY BROKEN!

1 _
L= Lkin + Lint + 5 ]\/I(Q}BX/LXH + mf(qupR + hC)

SU@2)LxU1)y SU(2)r, x U(1)y broken!

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

EW SYMMETRY BROKEN!

1 _
L= Lkin + Lint + 5 ]\/I(Q}BAX/LAX'u + mf(qupR + hC)

SU@2)LxU1)y SU(2)r, x U(1)y broken!

SU@) L x ULy 228 U@)em

L= Ekin + Eint + ACSSB

SU@2)LxU(1)y

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

EW SYMMETRY BROKEN!

1 _
L= Ly Loor +§MC2;BX/1,X”+mf(¢L¢R+h-C-)

SU@2)LxU1)y SU(2)r, x U(1)y broken!

SU@) L x ULy 228 U@)em

L= Ekin + Eint + ACSSB

SU@2)LxU(1)y

Lssp ="

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

HiGGS BOSON ALTERNATIVES

heavy/no Higgs violates unitarity ~ 1 TeV ... new particles/forcesJ

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

HiGGS BOSON ALTERNATIVES

heavy/no Higgs violates unitarity ~ 1 TeV ... new particles/forcesJ

weakly interacting:

- perturbative

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

HiGGS BOSON ALTERNATIVES

heavy/no Higgs violates unitarity ~ 1 TeV ... new particles/forcesJ
weakly interacting: strongly interacting:
- perturbative - non-perturbative — bound states

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



Introduction

HiGGS BOSON ALTERNATIVES

heavy/no Higgs violates unitarity ~ 1 TeV ... new particles/forcesJ
weakly interacting: strongly interacting:
- perturbative - non-perturbative — bound states
pN N

extra-dimensions:

5D weakly interacting — 4D strongly interacting
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EFFECTIVE DESCRIPTION OF STRONG ESB

SU(2)r, x U(1)y broken dynamically:

@ not solvable perturbatively

2
@ chiral effective Lagrangian for L= %Tr [(@LUT)(@“U)]

nonlinear sigma model U = exp(2in®7%/v)

scalar, vector, ...

LHC — the lightest BSM resonances
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R. Casalbuoni, S. De Curtis, D. Dominici, R. Gatto
PLB155, 95 (1985), NPB282, 235 (1987)

@ Higgsless ESB sector ... 3 Goldstone bosons
@ new strong physics ... hew vector resonances

o effective Lagrangian

KBESS = ACGB(VVPB7 V) aF EESB(ﬁv 5) + ‘Cferm

... Hidden Local Symmetry
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@ gauge sector:
W:t, zZ A Vi, Vo ...mixing
@ fermion sector:
o direct cplg: . bg" L VL, Vg'br ViR ... universal
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ms = v/v/2 —

‘ new physics behind my ‘

v hV
ESB related ESB unrelated

Extended TC, ... Topcolor Assisted TC, ...

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Puys. Rev. D84, 03

M. Gintner, J. Jurd#i, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Puys. Rev. D84, 03

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Puys. Rev. D84, 03

@ fermion sector:

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Prys. Rev. D84, 035013

@ fermion sector:

o 3rd quark generation only ... br,br

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Prys. Rev. D84, 035013

@ fermion sector:

o 3rd quark generation only ... br,br

o bottompg vs. topgr .. D

M. Gintner, J. Jurdri, I. Melo top-BESS Model PRD84, 035013 (2011)



top-BESS Model

TOP-BESS MODEL Prys. Rev. D84, 035013

@ fermion sector:

o 3rd quark generation only ... br,br
o bottompg vs. topgr .. D
& new fermion terms e AL, AR
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NEW VECTOR TRIPLET

@ mass:

2y — VoI
@ width:

o VO — WHW— +tl+bb+...

o Vt — WHtZ4th+...

e FlTeV ~ 10 — 100 GeV
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@ tree level

@ Equivalence Theorem
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CONCLUSIONS

@ effective description of strong ESB new physics needed

top-BESS — modification of BESS, special role of top quark

o new SU(2) resonance triplet
¢ direct coupling to top and bottom

o A-terms

@ low-E limits on the fermion parameters relaxed

@ the Death Valley effect

LHC: Drell-Yan processes
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Topr-BESS: NEW COUPLINGS

HLS VECTOR TRIPLET COUPLINGS:

o SU(2)yrs gauge coupling g
o VOt VEtrby, VObrby .. br-g"
@ VOtrtp . br-g"
° Vg . pbr-g", o<p<i
° Vo . p?br-g”

2 lambda TERMS

- negligible at V -peak
- modify interaction of fermions with EW gauge bosons
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