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Motivation for right handed top quark compositeness

» Large mass relative to other quarks (174 GeV)

» Only sector of the SM not currently strongly bounded by existing
measurements such as LEP

» Take advantage of large amounts of top pair data from the
Tevatron
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Tevatron - Effects of Higher Dimensional Operators

» Most significant operator:

Or=¢? F'ﬁ“ PRtj} PKWPRI‘/}

’ Georgi, Kaplan, Morin, Schenk PRD51, 3888 (1995) ‘

» Dimension 6 operators which contribute to the top quark coupling
to the gluon at tree level:

Oq g19s [(HQs) o \Pgt] G2, + H.c.
O2 = gogs[ty'A*D"Pgt] G, + H.c.

O3 = g3gs [IV*A?Prt] > [GvuA\%]
q

‘ Buchmuller, Wyler NPB 268,621(1986) Atwood, Kagan, Rizzo PRD52, 6264(1995) Hill, Parke PRD49, 4454(1994) ‘

» Equations of motion are used to rewrite O3 in terms of O,



» Feynman rule for gluon top vertex

3 {91[(H)o " \Pat|GE, + Gal1#X2D" Pat] G2, } + h.c.
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» Neglecting gluon initiated graph amounts to 10% error in the new
physics, 1% error overall



Constraining new physics by looking at tt production

» Inclusive cross sections
(t_)CDF =70+03+£04+04pdb

o(tt
o(ft)po = 7.62 + 0.85 pb
o(tt)sy = 6.6+ 0.8 pb

Kidonakis, Vogt Eur Phys J C 33 S466(2004)
Mangano, Nason, Ridolfi JHEP0407, 033(2004)

» Conservative estimate after combining errors in quadrature
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» SM cross section generated for pp — tt by Madevent reweighted
event by event

1
0 |/\/l|2 = |Mgy + MNp\z = |/\/lsM|2 + 2Re [MGyMnp] + O </\4>

» Dropping higher order terms and rewriting NP cross section as
proportional to SM cross section

2 2 o2 3 _ 2\2
5= o8y <1+ R 91(18vms®) + go(4mPs® + §° + s(s + 2t — 2mP) )

2N2(2m* + s%2 — 4mPt + 2st + 21?)

» At leading order, only the real parts of g; and g» contribute
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» Doesn’t constrain New Physics very well because of potential
cancellations between operators

» This serves as motivation to look at distributions.
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Distributions for PT 1(0.11, 0.11) and PT 2(-2,1.3)
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» Studying invariant mass
distribution.

» PT1 shows a slight shift to
higher energies.

» PT2, which isn’t eliminated
from cross section
considerations shows large
deviations
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» Studying rapidity distributions
» PT1 doesn’t show significant
asymmetry

» PT2is clearly more
asymmetric
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Tevatron Conclusion

» Order one values of g and A around 500 GeV are consistent with
Tevatron data

» Analysis of distributions would help to come up with better
constraints on the New Physics

» If the compositeness scale is indeed at 500 GeV, we could see
constituents at LHC
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LHC - Four tops

» Sufficient energy to consider processes mediated by four top
operator

» Unlike the Tevatron, the gluon mediated process dominates

» Standard model cross section for four tops is small ( 3 fb)

» Implemented in Madevent by adding an Auxillary field (singlet or
octet) to model effects of the dimension 6 operator.
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Standard Model
10° g=4x: Singlet
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» We see that for A below 5 GeV the correction to the standard
model cross section is significant and could lead to a positive
signal
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Future Work

Tevatron
» Including effects of higher order terms and gluon initiated graphs

» Analysis of other distributions can lead to better constraints on the
coefficients of dimension 6 operators

LHC
» A systematic study of four top signals
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