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Facing the plethora of alternative hypotheses for the mésheof electroweak symmetry break-
ing (ESB) it is highly desirable to typify its phenomenolagging the effective Lagrangians. The
BESS (Breaking Electroweak Symmetry Strongly) model is afithem. The model couples the
vector resonances universally to all Standard model (SMyifin generations. We have modified
the model by allowing direct interactions of the vectorletpvith the third quark generation only.
This is motivated by the extraordinary mass of the top quarickvis close to the ESB scale. In
addition, we have introduced new Lagrangian terms admiitethe model’'s symmetries. Our
modifications of the BESS model can significantly relax the-emergy limits on the original
BESS model's parameters. Further, due to the modificatieasi¢w vector resonances became
narrower. Here, we present the new model’s basic phenomgynahd compare it to the original
BESS model.
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One essential component of the SM remains a puzzle: the actual mechahisrd the ESB.
The Higgs scalar field of a non-zero vacuum expectation value sesve@®@nchmark hypothesis
for the mechanism. Alternative extensions of the SM range from supersyiorieories with
multiple elementary Higgs bosons in their spectra to the theories of new strorartidas which
might form bound states of new elementary particles. In addition, a duetipisn relation of
the extra-dimensional theories to the models of dynamical ESB has enterszktiee(see [1] and
references therein).

The BESS model [2] effectively describes a Higgsless ESB mechanisomgpanied by a
hypothetical strong triplet of vector resonan&(gs The effective description introduces two new
free parametersy”’, which is theSU(2)y gauge coupling, and. The masses of the neutral and
charged resonances depend on the parameters, see Fig. 1. Theminsider the fixed values of

050 \ \ My (GeV) 1.0000 [== == == ==t = :—::_ ——————
\\ — 600 0.9999 —
0.4 _ ~
\ 80 0.9998 /
0.3 100¢ My- ™ /
@ AN — 1200 Mo 0.9997
0.2 — 140C /
\ 0.9996 /
0.1 %% 0.9995 /
0.0L —— 0.9994 b ‘
10 20 30 40 50 10 20 30 40 50
g" g"

Figure 1: On the left: The relations betweenand theSU(2)y gauge coupling)” at various fixed masses
of V. On the right: The splitting of th#\,+-to-M,,0 degeneracy as a function gf.

theZ andW masses as taken from experiment. To compensate for the non-SM corsdcotid;
andMy the parameterg, g, andg’ vary slightly withg”.

Beside the indirect interactions of the vector resonances to the SM ferinidused by the
mixing of V with the SM gauge bosons, the BESS model [2] couglelirectly and universally to
all SM fermion generations of a given chirality. The direct interactiongparameterized by two
free parameterd for the left fermions, and’ for the right fermions. The low energy measurements
imply the following limits: b ~ 0.01, 1 = 0.

We have modified the BESS model [2] by allowing direct interactions with the third quark
generation only [3]. This is motivated by the extraordinary mass of the tapgkquhich is close
to the ESB scale. Thus in our model there are no direct interactiowstofeither leptons or to
u,d,c,squarks. The direct interaction Ufto the left(t,b) doublet is parameterized by the coupling
b; while the direct interaction ttg is parameterized blg,. The direct interaction tbg is further
modified by a tuning parametgr, 0 < p < 1. In addition, we have introduced new Lagrangian
terms admitted by the model’'s symmetries, thus introducing two additional parametzms A,
for left and right(t,b) doublets, respectively. The low energy experiment limits regé(d:z 20,
—0.003< by — A1 < 0.01, and eithefb, — Az| < 0.008 assumingy = 1 or —0.03 < by, — A, < 0.04
if p=0. WhileA terms help to relax the low-energy limits on the parameters of the model we have
found that their influence on observablegat My is negligible.

The vector resonances decay dominantly to the SM gauge bosons arttiéottiod generation
of quarks. In Fig. 2 we show the total decay widthsvof The plots of the partial decay widths
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Figure 2. Theour modeftotal decay width contours & in the (by,b,) parametric space at various values
of g’, and ofV= in the (by,g”) parametric space. The contour labels indicate the widti@evt

Figure 3: Theour modelpartial decay widths 0¥° as functions ob; andb, atg” = 25,50,100, from the

left to the right, respectively, and &* as functions ob; andg”. ForV?, the green, blue, red surfaces
correspond to th&V*wW—, bb, tt channels, respectively. F&r", the green, orange surfaces correspond to
theW+Z, tb channels, respectively. The partial decay widths are in.GeV
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Figure 4: Differences between the original (dotted) and modifiedig3dBESS models demonstrated
through the total decay widths ¥ andv* (in GeV). The modifications have made the resonances slimmer

are shown in Fig. 3. Finally, we compare the original and modified BESS mtiaelsgh the total
decay widths o¥/° andV* in Fig. 4. In Figs. 2 — 4 we have assumiédgo = 1 TeV andp = 0.

Our preliminary calculations not shown here suggest the potential of sbthe &HC pro-
cesses to detect the new vector resonances. However, a more reafi§igisais needed.
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