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Introduction
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@ Born processes relevant for top quark production: gg — tt, gg — tt

© Charge asymmetry rises in NLO reactions thus differential distributions are
no longer equal.

© Radiative corrections of gg annihilation and interference between different
amplitudes contributing to gg — ttq and gg — ttq.
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QCD Charge asymmetry prediction

Differential charge asymmetry of single quark rapidity distribution is defined as

Ne(y) — Ne(y) do
A():N’-‘ Nf 7/v():d
e(y) + Ne(y) ly
A(y) can be interpreted as Agg because of charge conjugation symmetry i.e.

Nz(y) = Ne(—y). With my =170.9+1.14+ 1.5 GeV and /s = 1.96 TeV, the
total charge asymmetry is

N — Ny(y <
Ni(y > 0) + Ne(y < 0)
Define an average rapidity
1
Y =30+ +y)

2
and introduce the differential pair asymmetry A(Y') for fixed Y as function of
Y+, ¥Y—-

Nev(y+ > y,) - Nev(er < y*)
A(Y) =
( ) Nev(y+ >y—)+Nev(y+ <y—)
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QCD Charge asymmetry prediction

The integrated pair asymmetry over Y is

[ dY Neo(yr >y )+ Ney(yy <y-)

A— —0.078(9

T Neslye > ) = Naolys <y )~ 00780)
£ g
<t \5=196 TeV % V5 =1.96 TeV
ﬂ.ﬂﬂ;* % 5

v =1(y‘+y_) 2

Looking at A one studies the forward-backward asymmetry in the tt rest frame.
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Tevatron results: Charge asymmetry

In lepton and jet events, based on £ = 695 pb~! of data, the following result was
found

Arg = 0.20 £ 0.11 4+ 0.047

Based on a £ = 955 pb~?! of data the following result was found for an inclusive
charge asymmetry

A(Ay - Q) =0.23+£0.1273%¢

More specific measurements of the charge asymmetry have been measured in the
4- and 5-jet channels.

AY(Ay - Q) =0.1140.14739%
AY(Ay - Q) =0.37+0.307995

© The asymmetry in tt+jet depends on the jet resolution parameters.

@ The result is dominated by statistical uncertainties.
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Extension of the Standard Model

BSM theories e.g. SU(3)LxSU(3)r, chiral color theories or technicolor theories
predict a massive color-octet gauge boson, the axigluon.

@ It couples to quarks through an axial vector and the same strength as QCD.
© It can be observed in the m; spectrum or in forward-backward asymmetry.

© When calculating the Feynman rules the interference term is suppressed by
1 . . . . 1
A while the axigluon amplitude term is suppressed by R

© Previous results from Tevatron exclude axigluons with a my < 1130 GeV at
95% C.L.
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Differential charge-

and pair asymmetry with axigluons
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asymmetry (left) and rapidity distribution (right).
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Differential pair asymmetry (left) and average rapidity distribution (right).

Sara Intina Walter Kenji lkegami Andersson

Charge asymmetries in LHC and Tevatron 18-07-2013



Viability of axigluon charge asymmetry
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The difference between experimental measurements and SM predictions is
compared to the axigluon charge- and pair asymmetry. For my < 1.2 TeV the
existence of an axigluon is excluded with a 20 C.L.
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LHC: Charge asymmetry
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@ In LHC, the tt production is dominated by gg fusion thus the charge
asymmetry is negligible.

@ Selecting events with high m,; enhances the charge asymmetry due to a
higher contribution from gq annihilation events.

© A large asymmetry is predicted in the central rapidity region.
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LHC: Differential charge asymmetry, rapidity distribution
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Differential charge asymmetry of the top quark (left) and rapidity distribution
(right) for different mz cuts and ma = 1,5.TeV.
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LHC: Central charge asymmetry

Focusing on central region, a new charge asymmetry can be defined as

ai(lyl < yc) —ox(ly| < yc)
oe(lyl < yc) +aslyl < yc)

Aclyc) =

The largest values of Ac are obtained for yc = 1 and integrating.

QCD ma=1TeV my=2TeV my =5HTeV

Viz I TeV Aolye= 1) —0.0086(4)  —0.055(4) 0.025(3) 0.002(1)
mllyl 1) 9.7(2.7) pb 34(1) pb 15(2) 11(2) pb
Vaiz2TeV Aclye=1) —0DO07(14)  —0.10(2)  —0.48(5)  0.031(9)
aflyl<1)  0.19(6)ph  0.28(8)pb 17(2)ph  026(7) ph
Vi ZATeV Aglye=1) —00I51(7)  —0.10(3) —0.11(2)  0.057(13)

aflyl <1) 0011{4)pb  0.019(6) pb  0.024(T)pb  0.031(8) pb
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Summary

© A more sensitive charge asymmetry, the pair asymmetry A, has been
defined.

@ The differential charge- and pair asymmetry has been calculated
based on results from Tevatron and the Standard model.

© From the Tevatron results, the existence of an axigluon with a mass
ma < 1.2 TeV is excluded with a 95% C.L.

@ In LHC, the differential charge asymmetry is much smaller due to gg
fusion cross section being larger.

© Selecting events with large m,z and |y| < 1 the axigluon induced
charge asymmetry can be studied at the LHC.
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