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The top quark
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x Strong coupling fo Higgs boson : special role ¢
x Decauys betfore hadronizing : sfudy of a bare quark,

ﬂﬂ» Ideal sector to search for new physics
- study the fop quark properties in details,

Let's focus on the charge asymmetry
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http://arxiv.org/abs/1305.3929

Charge asymmetry
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Kuhn, Rodrigo Phys, Rev, Lett, 21, 49-52 (1312)
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At NLO, QCD predicts a tt production asymmefry via qq
annihilafion, Due fo the inferterences
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http://prl.aps.org/abstract/PRL/v81/i1/p49_1

Leptonic observables

top.
¥ lepton—based asymmetry : Tevatmn/\aﬂtlmp
Looking at fhe leptons trom the fop
guark decays
g
x no need fo reconstruct the tt system &
leptons are well measured Lepton's flight direction
x intfluence from top polarization (if any) is correlated to  the
x dilute asymmetry fop's ftlight direction
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Experimental apparatus

Muon chamber : idenfification and A
momentum measurement of muons.

Calorimeter : idenfification and energy
measurement ot jefs and electrons,

m |
il Tracker : detecfion and
[ A = momentum measurement of
: charged parfticles,
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Measurement procedure
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1. Event selection 1l 2+ Measure the vaw
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Event selection: dilepton channel

¥ Two isolated leptons (e or n) with
opposite electric charge.,
* High missing E_ due fo the 2

neutrinos escaping the detection.
¥ AT least 2 jefs and one tagged as
a b—jel,

‘ Small rate @ Small background : b
> Z

¥ Drell=Yan (from MC)

antiproton

"
¥ Instrumental (from dafa) d S
W+jets, multijets — fake leptons

event yield

7 — ¢¢ Dibosons Ml&i;li(jz tz;nd tt — g Nexpected  Nobserve [ i;’:pjf;’jj

ee 17.219:6 24101 4.7 127.871% 1521108 147 | 0.97+£0.08 %\

ey 2 jets 13.7792 3.9702 16.3750 314,771 348.6742 343 | 0.98 +0.05 b’;@ »

ep 1jet 87705 3.4152 2917 61.770% 76.771% 78 | 1.02+0.12 \} QO

m 17.5%5¢ 1,971 0.0700 97.770% N71%55 114 | 0.97 £0.09) X
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Raw measurement and corrections
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Subtract in  each bin
from data the estimated
background and measure
The vaw asymmetry,
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Restriction of fhe visible phase space fo |An| < 2.4, |g xn| < 2.0

fo

in  order
correction,

Correct

EelEck to  the

(resolution effects are negligible)

Il _ i I
Ncorr - "Yobs X €rec

25e

avoid

€

large

in each bin tor selection
efticiency using MC informations o

production

i
_ Nparton ic
Ni

rec

Il
rec =

A=Chapelain,—La-Thutecont ., 204,02 .26

uncerfainty due To selection efficiency
1'4:D®, L=9.7 b ® Data 1-D@, L=9.7 fo'' ® Data
T —MC@NLO - —MC@NLO
o 1.2 [
\ \ 5 = %
EN.E o f — L
S 08 = 06
= Af £
= 0.6: S 04l
o L %) L
° 04r © i
X r -
© 0.2 0.2r
o S J S L
O--{'I":‘m.ulj.J.J.Hmuumf"."z-f- 0>..-f-1‘\Hu.Hu.H\H.m.H.xmmmhmlm-
3 2 1 0 1 2 3 43210123 4

leptonic top FB

e




Extrapolation to the full phase space
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To compare with fhe predictions and
other measurements — extrapolation
to the full phase space.

extr corr f
Ameas — Ameas X Jextr

full acceptance

MC@NLO tt

Afiducial B
MCQ@NLO tt

fe:ct'r —

Assuming SM Through MC@NLO,

Validify of the exirapolation was
checked using new—physics  models
(axiq\uows: Phys. Rev. D 81, 034039 (2013))
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.87.034039

Systematic uncertainties
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Corrected Extrapolated

%] Apg AY  Apg

AEE

Source

Object ID 0.54
Background 0.66
Hadronization 0.52
MC statistics 0.19

0.50 0.59
0.74 0.72
0.62 0.62
0.23 0.23

0.60
0.88
0.92
0.37

Total 1.02

.12 1.14

1.46
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Phys. Rev, D g8, 112002 (2013) Resu\‘\‘s

Combination ot the measurements from all The channels using
the BLUE method

Abp = (4.4 4+ 3.7(stat) £ 1.1(syst)% A%5(SM) = (3.8+0.3)%
A% = (12.3 + 5.4(stat) £ 1.5(syst)%  A“(SM) = (4.8 +0.4)%

Bernreuther & Si PRD s 034026 (2012)
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http://prd.aps.org/abstract/PRD/v88/i11/e112002
http://prl.aps.org/abstract/PRL/v110/i25/e252004

Phys. Rev, D gg, 12002 (2013)
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Results
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Model 1 and 2 are
axigluon models,

AT
20

Svan
A%)  We measured the rafio of

the Two asymmetries
AL 5 /AY =0.36 +0.20 > better sensitivity due

AL JAY(SM) = 0.79 + 0.10 To uncerfainty cancellation
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http://prd.aps.org/abstract/PRD/v88/i11/e112002

Conclusion

Measurement of the leptonic tt asymmetries in the dilepton
channel at D@ with the tull Tevatron statistics,

ﬂﬂ» Agreement with the SM predictions and with the
ofher measurements trom CDF and Dd.

DO Dilepton (9.7 fb™) N Nexi step:

4.4 +3.9%
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Additional materials




Results per channel

Corrected Extrapolated Prediction
Afp
ee 6.8 +85*1.3
en 2 jets 5046 *1.0
en 1 jet —0.1 =104 =25
oy 0.8 =85*14
Combined 4.1 *x3.5=%= 1.0 44=x37x1.1 38*0.3
AEE
ee 16.4 = 10.4 = 1.6
en 2 jets 1.1 6.3 1.3
en 1 jet —2.1 £157 * 34
L 7.4 =117 % 1.4
Combined 105 *47=x=1.1 123*x54=%=15 48=*04

fextr = 1.07 for A%B and 1.17 for A*
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Event selection

Vertex: |z21<60 cm, af least 3 tracks aftached
Elecirons:  p.>15 GeV, [N .[<i1 anc S

fllicliisits s <p <2 00" GeV i lKaRse

Deltak(e, ) 0,3
Jels: p_>20 GeV

PERIC A e

¥ Final selection: oplimized to minimize the expected
sTatistical uncerfainty on the asummedries
— Topological cul: Ht (en) and METsig (ee, up)
— B—Jetf identification discriminant




Event selection

pothesis to the two jets of largest pr. We use ditfer-
ent cutoffs of the MVA discriminant variable,
corresponding to b-jet efficiencies of 84% 1n eu
2 jets, 80% in ee, 78% in uu, and 60% in eu 1-jet
events, with background misidentification efficien-
cies, respectively, of 23%, 12%, 7%, and 4%.

After the entire selection:

A (ce), 9.3 (ep 2 jels), 4.1 (ep 1 jel), 5 Cup)
ek 10,4 (ee), w,7 (e 2 jels), 1.0 (en 1 jet),
1,0 (Up)




Fake electron estimation

Rloose — ne/ge + nf/fe:
Matrix method

Rijoht —, Me T Ry,

/ True electron

electron selection efticiency
nber ot fake

electron

nber of true

Fake electron
misid efficiency

EC parts of the calorimeter. Typical values of &, are
0.7-0.8 1n the CC and 0.65-0.75 in the EC. Values of f,
are 0.005-0.010 1n the CC, and 0.005-0.020 1n the EC.
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Fake muon estimation

The number ot take events in The muonic channels is taken

as the number of event with fwo same sign leptons passing
the final selection,

N,B,: If the charge of the p is misid, it means that the
el track is nol The ocorrect one, The milchi e

measured using the frack => charge misid — bad momentum
measurement, Cannol use the Z peak,




Axigluon constraints

¥ Dijet and top pair production,
¥ LHC charge asymmetry,

¥ Electroweak precision observable,

(Bai et al,, JHEP103 (201) 0031

= | -
CMS, 19.710 . \s = 8 Tev [Haisch, Westhoff, THEP10s (2011) 088]

esL N .21+ Data
’ Background (Gresham, Shelfon, Zurek, THEP1303 (2013) 008)
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http://arxiv.org/pdf/1309.2030.pdf

AXIGLUOI\I SURVIVORS

Heavy, flavor-sensitive: Light, broad, flavor-universal:

200 < Mg < 450 GeV
ga — g4 o UBE
SW

Flavor Universal, ['=0.2m

— Vit Wy ,,: —

*FDFhlgh m;L ‘AFB = g

F 68% CL
- & dl_]BI res.

05 1o 15 T30 Tas
Me [TeV]

«ATLAS AC«

me (GeV)
[Haisch,Westhoff, JHEP | 108 (201 1) 088 updated] [Gresham, Shelton, Zurek, JHEP 1303 (2013) 008]




Physics beyond the Standard Model ¢

Some new physics models could explain fthe deviations
observed af the Tevafron

tree level interferences with SM

gut *
N VAT t N& gt
Z X )
@i dgliion” © il
massive color vecTor boson SM model 1T
octet with axial— with flavor production
vector couplings changing
e e S couplings in Let's focus on the
s—channel the T—channel

axigluon model,

(Frampton, Glashow, PLB190 (1431) 157)



http://www.sciencedirect.com/science/article/pii/0370269387908598

Axigluon model

q 1
Contribution to 1T production trom sM INT . 2 @
gluon / axigluon inferference : Ta ~ Ys Mt%?f Mé

* We need : ACD coupling comsTavﬁ/ \
INT
Oq >0 mass of the 1T pair axigluon mass

Tfo observe a posifive

- Axial —veot ling to light
contribution To the asymmetry xat=eeloy eoupiitaRioR I ED

and top (1) quarks

MG>Mt£»931‘gf4<0

(Frampton, Shu, Wang, PLBLe3 (2010) 294]

MGSMt579%‘9f4>O

[(Tavares, Schmaltz, PRDs4 (201) 05400%)



http://prd.aps.org/abstract/PRD/v84/i5/e054008
http://www.sciencedirect.com/science/article/pii/S0370269309014919

Avigluon modlel

Contribution To the 1T production from axigluon self—infert

No contribution 1o NP _ 2 2 Mtzf
The asymmetry but 7s (92)7(94) (MEE—M%P

iT constraints the

model, - 0s(NP) contribution should be small

To vrespect The agreement befween
the measured and predicted 1T
cross—section,

e.d. : it the axigluon mass is close to the 1T resonance
(M~M... ) — couplings should be very small

Also, the width of axigluon should be large not to be
seen in the 1T production spectrum,
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