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We presert a measuremen of the charge asymmetry in top pair production using an integrated
luminosity of 1.7 fb ! collected during the years 2003 to 2007 with the CDF detector. Top pair
candidates with a signature of a charged lepton, missing transverse momentum and at least four
jets are selected. In order to measure the charge asymmetry the rapidity di erence between the
semileptonically decaying and the hadronically decaying top quark multiplied with the charge of
the charged lepton is used. A measuremen of the inclusive asymmetry, yielding A Y9! = 0:28
0:13 0:05, aswell as of the asymmetry in events with exactly 4 or at least 5 reconstructed jets is
performed. The measured asymmetries are higher than the asymmetries predicted by the next-to-
leading order Monte Carlo generator MC@NLO , but within the uncertainties the measuredvalues
are consistert with the NLO predictions.
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. INTR ODUCTION

In 1995the top quark was discovered at the Tevatron proton-antiproton collider at Fermilab by the CDF and D
collaborations [1]. It is the most massive known elemenary particle and its massis currently known with a precision
of about 1.1% [2]. However, the measuremelts of other top quark properties are still statistically limited, so the
guestion remains whether the standard model successfullyprﬁdicts these properties.

At the Tewatron collider, with a certer-of-massenergy of = s = 1:96 TeV most top quarks are pair-produced via
the strong interaction. The quark annihilation processis expected to cortribute with 85%, while the gluon-gluon
fusion processis expectedto contribute with 15%. Due to the large massof the top quark, top production is an ideal
testing ground to study e ects predicted by QCD. Next-to-leading order (NLO) calculations[3, 4] predict in pp! ttX
reactions a charge asymmetry of the top and anti-top production arising from the interference of initial state gluon
radiation (ISR) and nal state gluon radiation (FSR) on the one hand, and interferenceof born and box diagram on
the other hand (see gure 1). Only quark anti-quark annihilation gqgq! ttX and heavy avor excitation qg! qtt,
which can be neglectedat Tevatron energies,are charge asymmetric, while gluon fusion is charge symmetric.

The asymmetry occursin the variable cos , where is the angleof the top quark in the rest frame of the incoming
partons, and is de ned as[4]:

Ni(cos ) Ni(cos ) _ N¢(cos ) N¢( cos )
N¢(cos )+ N;(cos ) = N¢(cos )+ N{( cos )

A(cos ) = (1)

Becausethe charge conjugation symmetry holds for the strong interaction, implying qq «t( ) = qq (180 ),
this charge asymmetry can be interpreted as forward-backward asymmetry. Calculating the total forward-backward
asymmetry

ACOS = N¢(cos 0) N¢(cos < 0) @)
" N¢(cos  0)+ N¢(cos < 0)

in pp! tt reactionsat Tevatron energieswith respect to the total NLO top pair production crosssectionleadsto a
predicted asymmetry of (4 6)%. A signi cantly larger forward-backward asymmetry would indicate new physics,
like a Z°[5], decaying dominantly in tt.

In the standard model, accordingto [4] the interferenceof the box and LO amplitudes leadsto a positive asymmetry
while the interferencebetweenthe ISR and FSR amplitudes yields a negative value. Sincethe absolute value of the
former oneis always larger than that of the latter one a slightly positive asymmetry is obtained in total. LO tt + jet
calculations yield an asymmetry of about (9 10)%, while the recert NLO tt + jet calculation [6] yields (0 2)%.
Herea factor 1:3 is applied to the valuesin [6] to accourt for the di erence in the asymmetry calculatedin the pp frame
or in the parton-parton certer of massframe. Studying the asymmetry separately for events with either none (tt) or
one additional hard gluon (ttg), information about the dierent contributions to A can be gained. Experimentally
no clear distinction between those event classesis possible. However, the number of additional hard objects is
re ected in the number of reconstructedjets and thus well suited to study both cortributions to A. In a Monte Carlo
study we obsere indeed a strong dependenceof the charge asymmetry on the number N;¢s Of reconstructed jets as
preserted in gure 2 a). For events with low Njes the visible charge asymmetry corresponds well to the asymmetry
of the tt cortribution, while the asymmetry for everts with large Njes correspondswell to the asymmetry of the ttg
cortribution.

In order to study the charge asymmetry in top pair production we selecttop anti-top everts in the lepton+jets
channel, reconstruct the four-vectors of the top quarks for ead tt candidate. Unfortunately, the variable cos
is experimentally not accessibleand in NLO Monte Carlos like MC@NLO [7] this variable is nhot unambiguously
de ned. Therefore, we usein our analysis not cos itself but the rapidity di erence of the top quark y; and the
anti-top quark y;. y; V; is lorentz-invariant and in LO directly related to cos [8]:
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Y Y;= 2 atanh @(;170054mz A (3)
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Here, 8 indicates the certer of massenergy of the initial partons and m; the top mass. Experimentally, y; V; is
calculated by the rapidity di erence of the semileptonically (y:,, ) and the hadronically (y:,,, ) decaying top quark
multiplied by the charge of the lepton (e or ) from the semileptonictop decay (see gure 3 a)):

Y Q= Yty Yt ) Q=Y Vi (4)
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FIG. 1: Quark-antiquark annihilation diagrams.
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FIG. 2: a) Asymmetry as a function on the number of reconstructed jets (default jet cuts: j j < 2.0, ET > 20 GeV). b)

Asymmetry as function of di er ent pseudoapidity cuts on the jets and semrately for di er ent cuts on the transverseenemy of
the jets.

Becauseno sign inversion occurs betweencos and y Q) = y; V; for all values of p§ at LO, the measuremen
of the total asymmetry A Y Q' in the obsenable y Q represers the total asymmetry A in cos reasonably
well. Howewer, the inclusive asymmetry in  y Q; is not exactly equal to the asymmetry in cos , so we state for
the prediction of A Y9! (4 7)%. In caseof MC@NLO with CTEQ5M as parametrization of the parton distribution
functions (PDF) an asymmetry A YQ' of 5% is obtained, see gure 3b).

The evert selection,smearingand resolutionse ects aswell as background distort the true ( y Q|)gen distribution.
As investigatedin detail in [9], in particular the cuts on our selectedjets reducethe charge asymmetry in the visible
range. This is pictured in gure 2 b). The harder the cuts on the selectedjets, the larger is the fraction of the ttg
componert and thus the smaller is the visible charge asymmetry.

In caseof the inclusive asymmetry, the reconstructed asymmetry A'€¢:
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Arec =

obtained from the reconstructed y Q, distribution is correctedto obtain the "true” asymmetry A Y Q1 A0S |
For that, the background is subtracted rst and then the badkground subtracted number of everts for positive N gggub
and negative N,?ggsub valuesof y Q are corrected for smearingand resolutions e ects aswell as for event selection
e ciency . In caseof the reconstructed asymmetry in events with exactly 4 or at least 5 jets respectively only the
badkground is subtracted and then a comparison with the prediction of MC@NLO and the LO+PS Monte Carlos

Pythia and Herwig is performed.
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FIG. 3: Sensitive variable y Q. a) Denition of y Q. b) Distribution of y Q; without applying any cuts for the Monte
Carlo genesators PYTHIA and MC@NLO .

The chargeasymmetry hasrecertly beenmeasuredby the D  collaboration to be (12 8 1)%in the experimentally
visible phasespace[10], which is consistert with the prediction by MC@NLO of (0:8 0:2 1:0)%. The D analysis
makesalsouseofy; Yy, assensitive variable, while a secondanalysis[11] of the CDF collaboration uses( Q) cos ¢, .
where ., is the polar angle of the hadronically decaying top quark, as sensitive variable. The latter analysisthus
measuresthe asymmetry in the lab frame in contrast to the analysis preseried in this note and the analysis of D
which are both performed in the parton rest frame. The asymmetry in the lab frame is reducedby about a factor of
1.3 comparedto the asymmetry measuredin the parton rest frame.

Il.  THE CDF Il EXPERIMENT

A detailed description of the Collider Detector at Fermilab (CDF) canbe found elsewherd12]. A coordinate system
with the z axis along the proton beam, azimuthal angle , and polar angle is used. The pseudorapidity is de ned as

= Intan( =2). The transverseenergy of a particle is de ned asEt = E sin . The primary detector componerts
relevant to this analysisare those that measurethe jet, electron, and muon energiesand directions.

An open cell drift chamber, the Certral Outer Tracker (COT), and a silicon tracking system are usedto measure
the momerta of chargedparticles. The CDF 11 silicon tracker consistsof three sub detectors: (1) a layer of single-sided
radiation resistart silicon microstrip detectors glued on the beam pipe, (2) a v e layer double-sidedsilicon microstrip
detector (SVXI1), and (3) additional Intermediate Silicon Layerslocated at radii between19 and 30cm provide good
linking betweenthe track segmeits in the COT and the SVXII. In the analysis presened in this paper the silicon
tracker is particularly important to identify jets originating from b quarks by reconstructing secondaryvertices. The
tracking chambers are all located within a 1.4 T axial magnetic eld. The pseudorapidity coverageof the COT is
j ] < 1:1, while the silicon systemreachesup the j j < 2:0. All electromagneticand hadronic calorimeters at CDF
are usedto measurethe jets energy In this analysisjets are reconstructed in the pseudorapidity range of j j < 2:0.
The Central Electromagnetic and Central Hadronic Calorimeter with an angular coverageof j j < 1:1 are usedto
identify electron candidates. The Central Muon System, Cerntral Muon uPgrade and the Central Muon eXtension,
with atotal coverageofj j < 1.0 are usedto identify muons.
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FIG. 4: Modeling of the background. Shownis the reconstructed y Q, distribution in the background dominated sample.

Il.  EVENT SELECTION OF tt CANDID ATES

We selecttt candidate events, where one top quark decays semileptonically, t ! b" , and the secondtop quark
decays hadronically, t !  bag®. The chargedlepton is either identi ed asan electron or muon candidate. The branching
ratio of this lepton + jets channelis about 30%.

Top quark candidatesin the lepton + jets channel are selectedby requiring evidencefor a leptonic W decay: (a)
missing transverseenergy Ev> 20 GeV from the neutrino and (b) exactly onewell isolated certral electron candidate
with Er > 20GeV and j j < 1:1, or exactly one well isolated certral muon candidate with pr > 20GeV=c and
j 1 < 1:0. An electron or muon candidate is consideredisolated if the non-lepton Et in an coneof radius 0.4
certered around the I(?)oton is lessthan 10% of the lepton Et or pr, respectively. Jets are reconstructed usinga xed
coneof radius R = 2+ 2= 0:4. Wecourt jets with Et > 20 GeV and with a pseudorapidity of j j < 2:0.
Only events with at least four jets are accepted. Becausein tt events two b jets should exist, we require, that at least
one of these jets must be likely to originate from a b quark (b-tag) by requiring a displaced secondaryvertex within
the jet as measuredusing silicon tracker information. Altogether we select448tt candidate everts.

IV.  SIGNAL SIMULA TION AND BA CK GROUND ESTIMA TION

In this analysis Monte Carlo simulations are used to determine the e ciencies and the resolution due to the
reconstruction of top-pair signal everts aswell asto comparedata with. All generatedevents are passedthrough the
CDF detector simulation. Afterwards the samereconstruction as for real data is applied.

tt signal samplesare generatedwith the leading order plus parton shaver Monte Carlo generatorsPYTHIA [13] and
HERWIG [14], with the matrix elemen generator ALPGEN [15], where the showering is performed with Pythia ,
aswell aswith NLO Monte Carlo generator MC@NLO [7] using a top massof m; = 175GeV=c?.

The selectedtt candidatesin data still contain some badkground contamination. We obsene 448 evernts with a
badkground estimation of 76:24 20:44. One source of badkground events are W-boson plus jets everts. Here two
dierent typesof W-production have to be distinguished. The rst category are W events, where the jets originate
from light quarks. In this caseone jet is misidentied asa b-quark jet (mistags). The secondcategory are W everts
with one or more jets originating from a c- or b-quark (W + heavy avor events). A further source of badground
are QCD processeswhere one jet fakesthe charged lepton and another jet is either truly identied asa b-quark jet
or is misiderti ed asa b-quark jet. This badkground is called QCD badkground or non-W badkground. In addition
electroweakprocesseslike di-boson(ZW, WW, ZZ) and singletop production cortribute to the badkground. However,
the fraction of these badkgrounds is rather small and can be determined from the Monte-Carlo simulation.



About 5% of all real tt everts, selectedwith our cuts, do not belong to the tt lepton+jets channel, but to either
the tt all hadronic or dilepton channel. Theseeverts are treated as background everts, leading to a total badkground
estimation of 96.10events.

The modeling of the background has beencheded carefully using a background dominated sample. This sampleis
selectedin the sameway as our tt candidates except of vetoing jets to be tagged as a b-jet. As preserted in gure 4
exemplary for our sensitive variable, the shape of the badground is modeled well.

V. FULL RECONSTR UCTION OF TOP ANTI-TOP PAIRS

Due to the incomplete measuremen of the neutrino four momertum and se\eral possibilities to assignthe jets to the
decay products of the top quarks the reconstruction of tt pairs hasto handle with seweral possibleevert hypotheses.
For the reconstruction of tt everts the selectedjets and the missing transverseenergy are correctedto parton level.

Both top quarks are reconstructed from the measuredfour momerta of their decay particles. Sincethe neutrino
doesnot interact with the detector, it appearsonly in the missingtransverseenergy Thusonly the x andy componert
of the neutrino momertum are known. The missing z componert is calculated using a W massconstraint on the W
bosondeca. This treatment leadsto a quadratic equation for p, of the neutrino. In 70% of all casesthis results in
an ambiguity of two real solutions for p,. , which have both to be takeninto accourt. In the remaining 30% of everts
the solution of the quadratic equation becomescomplex. In these caseswe vary the x and y componert starting from
the measuredvaluesuntil the imaginary part of the p, solution vanishes. Thus this treatment leadsto one solution
for the z componert of the neutrino momertum.

We considerall possibilities to assignthe jets in the evert to the two b quarks and the two light quarks from the
tt deca. It should also be mertioned that we take all jets of the evert into accourt and not only the four leading
jets. This procedureleadsto a multiplicit y of possibilities for the reconstruction of the event. Due to the N (2 or
1) solutions for the z-componert of the momertum of the neutrino and the ways to assignthe selectedjets to the
four jets in the tt decay, N Njets (Njets 1) (Njes 2) (Njes 3)=2 hypothesesfor the complete kinematic
reconstruction of a tt event candidate are obtained.

In order to choosethe best evert interpretation, a quantity is determined for eat hypothesis, which gives a
guantitativ e estimate how well the hypothesis matchesthe tt pair assumption. is de ned by:

=P Py iight 2 (6)
The quartities erntering the computation of  are:
1. P = 0:29(P = 0:71) for solution with smaller (larger) jp,. j (in caseof two real solutions)
2. Py iight: A measurefor the light quark likenessof the jets assignedas b jets.

3. 2: Constraints on the mass of the hadronically decaying W boson, on the mass di erence between both
reconstructed top masses(two particles with the same mass), and on the transverse energy of the two top
quarks

Here, P can be interpreted asthe probability for the chosenneutrino solution to be the wrong one.
2 is de ned via:

2 2 2
5 (mw ii Mw jj) (mtop! b Miop! bjj) (Penergy )
= 5 + 5 + - (7
Mwr jj M Pener gy
In the rst term mw, jj is the reconstructed massof the hadronically decaying W boson, which should be equal
to the mean value My, j; of the my, j; distribution within the resolution u,,, ;;. In the secondterm My is

the di erence between the reconstructed mass of the semileptonically decaying top myp: »»  and the massof the
hadronically decaying top quark myp: jj. Sincethe two top quarks are identical particles, the massdi erence of
both reconstructed top quarks is assumedto be zero, within the uncertainty  m,. Pener gy iS the fraction of the sum
of transverseenergiesof the two top quarks and the total transverseenergyof the event including missing transverse
energy The valuesfor Mw: jj, wmy,;;» ™., and areobtained from MC studies.

Pov iig nt is @ measurefor the light-quark likenessof the jets assignedas b jets and is de ned as:

Poiight = (JPwpr b + (1 Rt%p! b)) (JPuopr bjj + (1 Rt%p! bjj)) (8)



Asymmetry [%]

Njets 4 Nj ets = 4 Njets 5
Whbb 50 04 53 04 36 09
Wcce 38 02 36 02 50 04
Wljets| 06 15 1.0 17 1.0 34
EW 15 44 19 55 04 241
QCD |06 1.0 07 11 05 18

TABLE I: Asymmetries of the di er ent background components in our seleted sample.

Here JPyp1 b1 and JPyp1 bjj arethe probability of the jet [16] chosento be the b jet from the semileptonically and
hadronically decaying top quark, respectively, to be consistert with a zerolifetime hypothesis,i.e. to be a light quark
jet. This probability is calculated from the positive impact parameter in the r -plane of the tracks assignedto
the jet. For jets with a well displaced secondaryvertex a more accurate b-likenessmeasureR? is calculated using the
output of a neural network b-tagger, while R®is set to zero otherwise. Since Py, light iS de ned asthe probability for
the assignedb jets to be light quark jets, we have to use (1-R9 instead of R%in equation 8.

is calculated for eadh hypothesisin the evert and we then choosefor eath event the hypothesiswith the smallest
value of .

VI. RECONSTR UCTED AND BA CK GROUND SUBTRA CTED ASYMMETR Y

The distribution of the reconstructed y Q; using the best evert interpretation together with the background
estimate is preseried in gure 5. In a) the distribution for the inclusive sample with at least four reconstructed
jets (Njets  4) is preseried while in b+c) the distributions for the exclusive jet bins Njes = 4 and Njes 5 are
preseried. From theseraw data distributions an asymmetry of A"¢¢ = 0:112 0:047 is calculated for the inclusive
measuremet, while for Njes = 4 the asymmetry is determined to A™® = 0:114 0:054 and for Njets 5it is
computedto A"¢¢ = 0:105 0:097.

As indicated in table | the non-top badkground is almost symmetric. W+jets evernts (EW process)are slightly
asymmetric, while the QCD badkground is symmetric. Subtracting both top and non-top badckgrounds from the
number of events N 5e (Nfgg) with positive (negative) y Q) value yields for the inclusive samplewith Njeis 4
APISU = 0:144 0:067. In caseof Njets = 4 an asymmetry of 0:156 0:078 is computed, while an asymmetry
of 0:108 0:127 is calculated for Njets 5. This result is visualized for the exclusive measuremen in gure 6.
Here, the asymmetry obtained from the badkground subtracted y Q distribution asa function of the number of
reconstructedjets Njets is shovn together with the predictions of the LO+PS Monte Carlos PYTHIA and HERWIG
and the NLO+PS Monte Carlo MC@NLO . The measuredasymmetry valuesare in both bins above the predictions
but consistert with the predictions within the statistical uncertainties. According to the ALPGEN Monte Carlo
generator the fraction of tt (ttg) everts is about 85% (15%) for events with exactly 4 jets, while the fraction of tt
everts is reducedin caseof at least v ejets to about 47%. We conclude,that there is sofar no indication, that either
the tt interferencecortribution (LO and box diagram) or the ttg interferencecontribution (ISR and FSR diagrams)
alone are responsible for the high asymmetry value seenin data.
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Shown is the backgmound subtracted asymmetry as a function of the number of
reconstructed jets Njets -



| Pythia
S11(0:736  0:002
S21(0:254  0:002
S12 |0:264  0:002
Sy, |0:746 0:002
1 [1:029 0:003
22 |0:971 0:003

TABLE |I: Smearing matrix elementsand e ciencies determined for the correction of the inclusive asymmetry. All values are
determined with the Pythia Monte Carlo genemtor.

VII. EXTRA CTION OF THE INCLUSIVE A Y

The badkground subtracted inclusive asymmetry is correctedfor smearinge ects due to a non-perfect reconstruction
of the top pair kinematic and for the selectione ciency . This correction is performed by inverting a 2x2 matrix.

The reconstructed number of tt signal events separately for positive and negative y Q, valuesis obtained from
the theoretical evert numbers Nyos and Npeg, Normalized to the total number of badkground subtracted tt everts, by
accourting for acceptanceand migration e ects:

N r?é;gsub _ Si11 Sy 117 O N neg @)
N pgsub | S12 S22 o 0 2 y N pos
=R

Here S is the smearingmatrix, 11 ( 22) indicates the relative e ciency for selectingevents with positive (negative)
(Y Qi)gen. The smearing matrix elemen Sy givesthe probability for an event which was generatedin bin i of
(Y Qi)gen to occurin bin k of the reconstructed y Q distribution. Bgecauseall everts of bin i have to occur
somewherein the y Q distribution, Sy is de ned in sud a way, that |, Sx = 1 holds for all binsi. For the
charge asymmetry measuremenm only two bins are used, namely the bin with negative (i; k = 1) or positive (i; k = 2)
valuesof ( y Qi)gen Or Yy Q. The relative e ciencies aswell asthe smearingmatrix elemens are given in table
[l.

With C being R *, yT = (NpegiNpos) and x™ = (NS NPIsUP) equation (9) can be rewritten as a linear
transformation:

y=C X (10)

Computing y accordingto equation 10, the calculation of the real charge asymmetry yields A" = (30:0 13:3)%
for the inclusive measuremen

The extraction method was extensively investigatedin pseudoexperiments using reweighted Pythia Monte Carlo
everts with di erent introduced initial asymmetries. In addition Monte Carlo sampleswith non-zeroinitial asym-
metries have beenusedin a further chedk. Here MC@NLO samplesgeneratedwith either CTEQ5M (default) or
MRSTO02 as parametrization for the parton distribution functions as well as a tt + Opartons and a tt + 1partons
sample, generatedwith the Monte Carlo Generator ALPGEN , have beenutilized.

In all thesestudiesit turned out, that a small linear correction of about 6%, precisely A = 0:94 A°®" is necessary
to match the real asymmetry value. Such a correction is understandable, becausethe 2x2 correction matrix C does
slightly depend on the real asymmetry. Although the relative e ciencies and smearingmatrix elemens do not depend
on the real asymmetry for small bin sizes,that is not completely true for the caseof only 2 bins. Becausethe y Q,
distribution is dierent for di erent initial asymmetries,the integration over thesedi erent distributions yields slightly
di erent e ciencies and smearing matrix elemeris in caseof only 2 bins.

Applying the linear correction of about 6%, the result is A YQ' = (28 13)%. The measuredasymmetry value is
higher than the NLO QCD prediction of (4 7)% but it is consistert with the NLO prediction within the uncertainties.

VI Il. SYSTEMA TIC UNCER TAINTIES

The systematic uncertainties causedby the theoretical modeling and the experimental setup are studied performing
pseudo experiments. All systematic uncertainties are estimated using Monte Carlo sampleswith an introduced
asymmetry of the size of the measuredvalue, thus with an asymmetry of 28%. The estimated uncertainties are
preseried in table I11.



Uncertainties
Source A YQ
Monte Carlo generator (Herwig) 0.019
Parton distribution function 0.011
ISR/ FSR 0.012
Jet energy scale 0.019
BG, shape 0.037
Number of z-vertices 0.011
Fake charge rate 0.013
Total | 0.051
TABLE I1l: Summary of systematic uncertainties for the inclusive asymmetry measurement (determined at A=28%). The total

uncertainty is calculated by adding all single uncertainties in quadrature.

We estimate the possiblebias from Monte Carlo modeling of tt everts by comparing HERWIG and Pythia evert
generators. The in uence of initial and nal state radiation is estimated by comparing templates from Pythia Monte
Carlo simulations in which the parametersfor gluon radiation are varied to produce either lessor more initial or nal-
state radiation comparedto the standard setup. To estimate the cortribution to the total systematic uncertainty that
arisesfrom the uncertainty on the PDF, we comparethe default PDF to other PDFs.

The uncertainty due to the jet energy scaleis quanti ed by varying that correction within one standard deviation
in both the negative and positive direction. No systematic uncertainty on the badkground normalization is estimated
becausethe uncertainty of the background normalization is already taken into accourt in the statistical uncertainty.
The uncertainty due to the badkground shape uncertainty is estimated by varying separatelythe badkground estimate
for each non-tt badkground componert by separately In addition we shifted the background to the left and right
side to model a large positive or negative asymmetry. The uncertainty due to the charge fake rate is estimated by
reweighting the Monte Carlo sample according to the charge fake rate uncertainties. The uncertainty due to the
uncertainty on the modeling of the number of z vertices is estimated by dividing the Monte Carlo sampleinto four
subsampleswith nzyi = 1, Nzyx = 2, Nzvix = 3 and nNzy 4 and taking half of the maximal deviation as
uncertainty.

In addition we chedked the in uence of di erent valuesfor the top quark mass. In the region of interest 5GeV/c?
around 175GeV/c?, our method reproducesthe real asymmetry within ~ 0:01.

By adding all single uncertainties in quadrature we obtain a total systematic uncertainty of 0:051for the inclusive
measuremen of the asymmetry.

IX. RESUL TS

We have preserted a measuremen of the charge asymmetry in top pair production with an integrated luminosity
of approximately 1:7 fb * collected with the CDF Il detector. We measurethe asymmetry in the lorentz invariant
quantity y Q; de ned asthe rapidity di erence of the semileptonically decaying top quark and hadronically decaying
top quark multiplied with the charge of the lepton (e; ).

Taking the systematic uncertainties into accourt, we measurean inclusive charge asymmetry of:

A YQ = 028 0:13(stat) 0:05(syst.)

which comesout higher than the expected asymmetry of (4 7)% predicted by NLO calculations but which is
consistert with the NLO prediction within the errors.

To study the two di erent interference cortributions to the inclusive asymmetry we measuredthe asymmetry as
a function of the number of reconstructed jets. Within the statistical uncertainties our measuremen is consistert
with a prediction made by the NLO Monte Carlo MC@NLO. Sofar, there is no indication, that the high asymmetry
value measuredin the inclusive analysis comesfrom either the tt interference contribution or the ttg interference
cortribution alone.
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