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(+t>u) Not your typical animal !

— Leptophobic? A~150 GeV Z’' mustbe leptophobic to avoid
LEP2, Tevatron & LHC constraints on dilepton resonances

B(Z =jj))=1 (B I*IF <~104) 5>

« Toavoid FCNC issues we assume generation-independence
otherwise we follow a model-independent approach ’
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An example GUT-based model w/ a kinetic mixing parameter that allows

it to become sufficiently leptophobicto evade both the Tevatron & the LHC
Drell-Yan bounds.

EXTREMELY fine-tuned! The required suppressionis >~103



» Without PREJUDICE there are only 4 unknown parameters:
u_r,d _r = Whataretheirvalues?

« Howeverin WZ’ production the W’s LH nature projects out
only (u,d), !
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— Distributions will be coupling sensitive

— do~A (u?2+d?2)+Bu,d_ (anellipseforany fixed o)



* However, the couplings can’tbe arbitrary as s-channel Z’
production leads to a dijetresonance @ ~150 GeV

* For these masses the best limiton a spin-1 dijet resonance
comes from UA2 (in'93!):

UA2

o; = A (u ?+ug?) +B; (u—d)

<~ 150 pb forM(Z’) ~150 GeV

— another ellipse in the (u, d),
plane we need to look at

So, at best,w/ (u,d)zg=0...
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From outside in the blue ellipses
correspond to WZ’ cross sections
of4,3.5,3,...,1.5pb

The truncated ellipses (arcs)
willremain allowedin the least
constrained case of (u,d)x =0

What are the values of ¢;; ?

(‘upper’ solutionsonly)
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For every point on these curves
1 we can determine the set of

1 values of (u,d)g whichare

1 allowed by the UA2 constraint

& scanoverthem. (5-10° pts)
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We can then use this info to
1 calculate other quantities
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o,z =A (u?+ugr?)+B, (u—d) In, [<1(2.5), pr¥ >25(50) GeV
forTeV (LHC)

Czz =a U+ B ug?+yd ?+3dg?

— Remember all the coefficients are fixed by the kinematics
and the PDFs while the couplings are scannedover
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The predicted allowed regions lie
inside the color-coded curves which
correspond to a fixed value of the
Tevatron WZ’ cross section

Note that these cross sections
are both small & should not have
been seen at the Tevatron

Observing such processes would
provide additional constraints on
the Z’ couplings
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Atthe7 TeV LHC...
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* For a given value of the WZ’ cross section these rates are
comparably small but are rather well-determined
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Atthe7 TeV LHC...

* The cross sectionis large & depends on the choice
of the W charge assignment
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« Many of the WZ’ kinematic distributions at the Tevatron are
quite sensitive tothe assumed values of the couplings. The
W angular distribution is more problematic atthe LHC since

the initial g direction is not trivially identified.
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* The Z’ is always rather narrow (as required by the CDF data)
with T/M<0.035. The values of B(Z'— bb) are found to be
rather restricted & are easily compatible w/ the CDF results
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Summary & Conclusions

« The Z' hypothesisis rather general & can be easily made to
satisfy all the existing constraints from other searches &
flavor physics as well as the ‘observed’ production rate, total
decay width & b-jet content requirements.

* If such a scenariois realized the determination of the Z’
coupling constants will be necessary. Is it, e.g., gauged
baryon number? Todo thiswe need to look at both other
associated processes as well as the various WZ’ kinematic
distributions
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