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Electroweak symmetry breaking

ELECTROWEAK SYMMETRY BREAKING

@ mechanism ESB - the most pressing problem of the SM

@ LHC - machine designed to address the question
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Electroweak symmetry breaking

HicGs BOSON

benchmark hypothesis:

_ ([ ma(z) +im () _
O(z) = ( v+ h(z) —img(z) > (@ =v

= Higgs boson

not everybody happy
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ALTERNATIVES TO SM HicaGs

@ SUSY « Technicolor
@ many Higgs bosons <+ no Higgs bosons

@ new particles (fermions, spin-1 bosons)

recent ideas:
o little Higgs models
@ Gauge-Higgs unification

unified description of the non-SUSY models:

AdS/CFT correspondence + deconstruction
Hidden local symmetry
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3 scalar fields

SU(2)r x SU(2)g global symmetry
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Electroweak symmetry breaking

EFFECTIVE DESCRIPTION

("]

different models — similar new particles

low-energy phenomenology based on Effective Lagrangian
o ESB sector:

non-linear sigma-model

3 scalar fields

SU(2)r x SU(2)g global symmetry
SU(2)r x U(1)y-gauged

@ new particle(s) to unitarize amplitudes ~ 1 TeV
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The model with a vector resonance triplet

NEW VECTOR FIELDS

HLS approach:
e SU(2)y triplet pb,pi,pi
@ mixing of p to elweak bosons

e prototype: BESS model - p couples universally to all fermions
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t-quark
or extra role in the ESB mechanism?
(t,b)-doublet
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The model with a vector resonance triplet

MODIFICATIONS
t-quark
or extra role in the ESB mechanism?

(t,b)-doublet

our modification:
p - direct coupling to ¢t and b only
problem:
pbb <+ limit from Zbb ~(
solution 1:
SU(2)p :pto(tp,br)...by
. . { prbR -0
disentangle coupling to tg from by —
,OthR Ce. bg
solution 2:
A-terms
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MODEL PROPERTIES

. gy >g.9

dominant p decays:

o — [l oo || wrw =]

pt —

tb/bt

Wz
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The model with a vector resonance triplet

MODEL PROPERTIES

M,

_ Vavgy
2

. gy >g.9

dominant p decays:

o — et oo [ wtw -]

pt — |tb/bt

L WwEZ

® ti~bb~ WHW™

o wtw— > t,bb

tE > bb, WHw—

® i bb>wtw—

tE, WHW = > bb
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Sensitivity of some LHC processes

CoNSIDERED LHC PROCESSES

Q pp — ttX

Q pp — bbX

Q pp — thX

Qpp > WTZX
Q@ pp W WX

3,4 ... mixing enabled processes
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Sensitivity of some LHC processes

CoNSIDERED LHC PROCESSES

Q pp — ttX . gv, b1, b9
Q pp — bbX e gy, b1
Q pp — thX e gy, b1
Q@ pp—WTZX e gy, b1
@y WW-X e gV

3,4 ... mixing enabled processes

M.Gintner, I.Melo, B.TrpiSovd Probing the strong electroweak symmetry breaking



Sensitivity of some LHC processes

CONSIDERED PARAMETRIC SPACE POINTS

My =1 TeV

Plov | b1 [ b2 | Tp BR(p") M+ T+ BR(p%)

(GeV) [WFW~— ] &t | bb (GeV) | (GeV) [ #b/tb [ W=Z
10 [ 0.08 [ 0.04 [ 16.899 | 31% 38% 31% [999.84 [ 15.281 | 64% | 36%
10 | 0.12 | 0.04 | 28.256 | 19% 42% 39% | 999.84 | 26.433 | 79% | 21%
0] 0 0 5334 | 99% |0.12% | 0.08% | 999.84 | 5.443 | 0.2% | 98%
20 0 [012]42788| 3% 97% | 0.0025% | 999.96 | 1.358 | 0.2% | 98%
20 [0.08| 0 42471 3% 46% 51% | 999.96 | 42509 | 97% | 3%
35 [0.04| 0 |34580 | 1% 47% 52% | 999.99 | 34.594 | 99% | 1%
10| 0 [008]10.169| 52% 48% | 0.042% | 999.84 | 5.443[0.18% | 98%

N O O DWW~
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Sensitivity of some LHC processes

“LOSER” PROCESSES
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Sensitivity of some LHC processes

“WINNER” PROCESSES
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Sensitivity of some LHC processes

“WINNER” PROCESSES (conT™D)
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Sensitivity of some LHC processes

...SUMMING EVERYTHING UP:
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Sensitivity of some LHC processes

NEW PHYSICS vs. SM

process P cut o (pb) | Ro R
(100 fb~1)

SM no 5.84 0 0

pp — tbX + c.c 2 6.17 | 0.136 43.04
SM| 0.7TeV<mgp < L1TeV | 014 | 0 0

2 0.20 0.163 51.47
SM no 14.77 0 0

pp = WHZX +cc | 3 1696 | 0.570 | 180.37
SM | 0.7 TeV < myz < 1.1 TeV | 020 | 0 0

3 0.29 0.188 59.30
SM no 29.86 0 0

pp = WHw—-X 3 31.86 | 0.366 115.74
SM | 0.7 TeV < mww < L.1TeV | 037 | 0 0

3 0.42 0.097 30.75
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Sensitivity of some LHC processes

.GETTING MORE REALISTIC

final state P | cut events R final state P | cut events R
(100 fb~1) | (100 fb~1) (100 fb~1) | (100 fb™1)
pp — thX + c.c. w—=WHZX +cc.
0Tubb+cc] 2] no | 1.70 x 107 7.14 Lyl 0~ +cc] 3] no [ 6.34x 103 11.03
yes | 5.40 x 107 8.53 yes | 1.08 x 107 3.63
jjbb+c.c | 2] no | 9.86 x 10* 17.22 Jiltl~ +cc [ 3] no [ 3.69x107 26.61
yes | 3.14 x 103 20.59 yes | 6.26 x 102 8.75
o WIW X (Tugj+ce | 3| no | 1.00x105 | 43.89
CFunlyvg, | 3] no | 386 x 107 | 1273 yes [ 1.70 x 10° [ 14.43
ves | 5.14 x 107 3.38 jjjj +cec. 3| no | 5.84 x 10° 105.84
g |3 | no |224x10° | 30.71 yes [ 9.91 x10° | 34.80
yes | 2.99 x 10° 816 jjbb + c.c. 3| no [ 4.12 x 107 28.13
77ij 3 no | 1.30 x 10° | 74.07 ; yes | 7.00 x 10 [ 9.25
yes | 1.74 x 107 19.68 Lryb+ce. [ 3] no | 7.12x 103 11.69
yes | 1.21 x 107 3.84
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