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The Top Quark

The heaviest elementary particle, m: ~ gold atom.
Free parameter of the Standard Model.

Can test the self consistency of the SM in combination with W mass measurements and Higgs
mass measurements.

Large coupling to the Higgs boson. An important role in electroweak symmetry breaking?

The top quark is unique. It is the only quark that decays before it can hadronise.

1/Ft < 1/AQCD < mt/AéCD

Top quark Hadronisation  Spin decorrelation
ifetime time time
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LHC - A Top Quark Factory

o The LHC is a top quark factory.

e | arge sample of top events allows for

measurements of top quark properties.

e Mostly produced in top anti-top pairs
although also produced singularly.

e T[he top quark decays to Wb ~
100% of the time.

e T[herefore top quark pair events
are classified by how each of the
two W bosons decay.

Top Pair Branching Fractions

“alljets” 46%

t+jets 15%

u+jets 15%

e+jets ;;% _
"dileptons” "lepton+jets”
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Top

--NLO QCD (pp)
= Approx. NNLO (pp

--NLO QCD (pp) ;
— Approx. NNLO (pp) @ Combined 177 *!''pb _,.—;j;:;:"’
m CDF =
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¢ Single Lepton (8 Te|V) 241+ 32|pb

) V¥ Single Lepton (7 TeV) 179+ 12 pb
A Dilepton 173 "1147 pb
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Production at ATLAS

e ¢t production cross-section in
good agreement with theory over
nearly one order of magnitude in
centre of mass energy from 2 - 3

TeV.

Vs [TeV]
Measure different channels to thoroughly

check the SM.
All channels show consistent results.
Exact NNLO+NNLL:

177117 pb  Top++2.0

20 Dec 2012
Theory (approx. NNLO)
form, =172.5 GeV

ATLAS Preliminary

Data 2011,\'s =7 TeV

— stat. uncertainty
— total uncertainty

Channel & Lumi. o,; =(stat) =(syst) =(lumi)

Single lepton  0.70 fb™ ._...._. 179+ 4+ 9+ 7pb
Dilepton 0.70 fb -.-.-.—- 173+ 6 11 *Spb
All hadronic 167+ 18 =78+ 6pb
1.02 fb™
Combination --.-—- 177+ 3 "5+ 7pb
Single lepton, b — Xuv -—-—- 165+ 2+17+ 3 pb
4.66 fb’
Tpag + jEtS 1.67 fb 194 = 18 = 46 pb
T,.4 + lepton 2,05 b _—— 186+ 1320+ 7 pb
All hadronic ;- 168+ 12 *¥+ 6pb
4.7 | | |

o0 100 150 200 250 300

o, [pb]

350
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Top Production at ATLAS

L L L L LA L LN NLELL I R R IR a |_ T [ T |_'.| T [ T T T [ I [ '_
ATLAS Preliminary (s=7TeV | = ATLAS Preliminary tobsantit
° -ch | single to Op+aniop
t-channel 1.04 fb™ —0—83f§8 pb B rehanne J g )
arXiv:1205.3130 ° S|ng|e top
t-channel top 4.7 fb —o— 5311 pb i -
ATLAS-CONF-2012-056 " 102 productlon CrosS
t-channel antitop 4.7 fb™! —e— 30*7 pb i section also in
ATLAS-CONF-2012-056 i antitop g 00 d ag reement
Wt-channel 2.05 fb' - 17"2 pb :
arXiv:1205.5764 1 with theory at
. —Theory (approx. NNLO)
-channel 0.70 fo! ——4 26 pb -
T R ONE PO 1118 =<oP E1.04f" arxivi20s3130 { POt 7 & 8 TeV.
- NNLO $ 4.7 fb' ATLAS-CONF-2012-056
o eorly (aﬁpro"l' | ) o 5.8 fb! ATLAS-CONF-2012-132 |
L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 L1 1 | | | | | | | | | | |
0O 20 40 60 80 100 120 5 6 7 8 9 10 11 12 13 14
single top cross section [pb] CM energy [TeV]

t-channel s-channel
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op Mass

Production well established at ATLAS to agree with SM.
Mtop 1S a free parameter of the SM.
Most massive known particle.
Precise measurement allows to check the consistency of the SM, with the W mass
and Higgs mass.

t
t h
I,’-\\‘
J = - ) W W W, Z anA~ARAAAnAAnAnns W 7
" b
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Mtop - Lepton + Jets Channel

b > L | | | ]
® - ATLAS Preliminary -
O} 0.03— m,,, = 167.5GeV
< ~  Simulation, \s= 7 TeV 0
1% 2 - m,,, =172.5GeV ]
S 0.025F 7
y > E m,, =177.5GeV -
L®)] __ ]
W+ l + .q';') 002 u ]
© - 7]
€ 0.015F , =
Q - 7 -
_ W= q 0.01%/4 -
t -
0.005 -
_/ —
q O I I I | —
140 160 180 200 220
b Mg [GeV]

Reconstruct each event using a kinematic likelihood method.
Create templates of reconstructed top mass with different values of input MC top mass.

Reconstructed top mass is sensitive to different input mass in the MC but also to the jet energy scale.

ATLAS-CONF-2013-046 8


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-077
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-077
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Jet Energy Scale (JES)

- [ [ [
.03 ATLAS Preliminary

- Simulation, Vs= 7 TeV

JSF =0.95

| JSF=1.00

JSF =1.05

normalized events / GeV

detector

L i detector
e [GeV] . level jet

parton particle level jet

JES
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Mtop - Lepton + Jets Channel

2010 data: 1D fit of miop. Large systematics from JES.

early 2011 data: 2D fit of miep & Jet Scale Factor (JSF) using mw. Largest systematic is
bJES.

full 2011 data: 3D fit of miop, JSF and bJSF.

Large dataset makes such a measurement possible. (4.7fb"1)

- ATLAS Preliminary
' C Simulation, Vs=7 TeV

— ATLAS Preliminary

ATLAS Preliminary -
T Simulation, Vs=7 TeV

[ [
[ ] M, =167.5Gev : .
Simulation, Vs= 7 TeV

m,,, = 172.5 GeV

D m,,, =177.5 GeV

normalized events / GeV
normalized events / GeV
normalized events / GeV

| I X
180 200 220
migs. [GeV] me° [GeV] miec [GeV]

10
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e Use mwto fit the JSF, but how
do we fit bdSF?

e (Construct R, the ratio of the
scalar sum of the pT of b-jets

R

over light jets:

reco,2b

The 3@ dimension

normalized events / 0.1

[b

0.05

0.04

0.03

0.02

0.01

ATLAS Preliminary
Simulation, vs= 7 TeV

bJSF = 0.95

bJSF = 1.00

bJSF = 1.05

11
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Events / GeV

Fit

Results

e 3 variables with sensitivity to miep, JSF, bJdSF. A 3-dimensional fit is performed to

600 RN I I
ATLAS Preliminary s=7 TeV data

500~ f Ldt=4.7 fo"

400

Best Fit background |

Best Fit

mtop =17231=0.75 stat+JSF+bJSF GeV|
JSF = 1.014 = 0.003

300 bJSF = 1.006 = 0.008

200

100

....I....I....I....I....1....F....‘I....I"."l'r-.-
‘PSO 140 150 160 170 180 190 200 210 220

mis” [GeV]

Mtop

Events / GeV

find the best fit values.

T T I T T T T I T T T T I T T T T I T T T T I T T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
1200~ ATLAS Preliminary e Vs=7TeVdata - § ATLAS Preliminary o (s=7TeV data
: 2 600 _ _
10001 f Ldt=4.7 fb'1 ------- Best Fit background | 2 f Ldt=4.7 £b-1 ------- Best Fit background
Best Fit § 500 Best Fit —
Mg = 172.312 0.75 .0 1o GEV L _ .
800 — JSE =1.014 = 0.003 “tat JSFbJSE + ] 400 | Téolg : 17;'i1+_006253S!at+JSF+bJSF Ge_v
bJSF = 1.006 = 0.008 bJSF = 1.006 = 0.008
600 300 -
400 200
200 100
Qhezzees boepemrmne i T [ C T T 0 s L . N e P
60 70 80 90 100 110 0.5 1 1.5 2 2.5 3
my° [GeV] Rig°

Fit Result:

Miop = 172.31 + 0.75 (stat+JSF+bJSF) + 1.35 (syst) GeV

Largest systematics from JES and b-tagging efficiency/mistag rate.

12
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Top Mass - dilepton channel

e Select events with 2 leptons, 2 b-jets and missing transverse energy (from 2
Nneutrinos).

e [Events are essentially background free and fewer lepton+b-jet pairings than in
the lepton+jets channel.

o Use mp, the lowest average mass of the two lepton+b-jet permutations to
measure Miop:
1

mip — §min(mllbl _I_ mlgbzamlle —I_ mlgbl)

o No need to fully reconstruct the top quarks in the event.

ATLAS-CONF-2013-077

13


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-077
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-077
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Mib

> O 1 2 B T | T . T . T T T T T ] > T | | | | | | | | | | | | | | | | | | | | | | | | | |
@  “HATLAS Simulation Miop 18 [ ¢ \s=7 TeV data ATLAS Preliminary
Ty _ Preliminary —165.0 GeV 1 w 400 ----- 3% background —
= 01F —1725GeV ] © = best fit: m__ =173.09 = 0.64 GeV ]
£ - —180.0GeV 1 E - W )
5 0.08 - g 300 p '1-5_' """""""""""""""""" .
= ' : - f Ldt=4.7 b PN )
2 006 ] . I N A i
£ | 1 200F Y, oo I\
= - | B 7z 73 17a
2 0.04 — y — B My [GeV] ]
i 7 ] 100/~ —
O = | ! 1 1 1 | 1 1 1 e | O s TR |acgompmmm- docpemmmyg-- doopmomny-- Foclecdaapan |..® i

50 100 150 40 60 80 100 120 140 160
m, [GeV] m, [GeV]

Extremely pure sample of ¢t events after event selection. Background is almost
completely (Wt) single top events and therefore has top mass dependence.

Sensitive to different generated values of Miep.

Miop = 173.09 = 0.64 (stat) = 1.50 (syst) GeV

14
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Top Mass Results

ATLAS m,,, summary - July 2013, L =2.05fb" - 4.7 fb™' (*Preliminary)

ATLAS 2011, all jets*

————|— +
CONF-2012-030, L _ =2.05fb" 1749 = 2.1

3.8

I+

ATLAS 2011, l+jets”
CONF-2018-046, L_=4.7 1" 172.31+0.23 £+ 0.27 £ 0.67 = 1.35

ATLAS 2011, dilepton, n]b*
CONF-2013-077, L _ =47 fb" 173.09 = 0.64

+ stat.

CMS Average September 2012

173.36 + 0.38_,_, + 0.91 —— stat. uncertainty
st JoF®syst stat. ® JSF ® bJSF uncertainty
- total uncertainty

Tevatron Average May 2013

173.20 = 0.51 5, + 0.71 50661

ATLAS Preliminary

| I I I I I I I I
155 160 165 170 175 180 185 190 195

i to G V
Results consistent between channels, ™"°
experiments and colliders!
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Properties Of The Top Quark

Does the top quark we have observed have the same properties as that predicted
by the SM?
e.g. Is the top quark polarised when pair produced?
e.g What charge does it have”?

Large sample of top events allows for precision measurement of the top quark’s
properties.
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Top Quark Charge Asymmetry

o Interest in charge asymmetry measurement has
intensified since the Tevatron measurements of forward-
backward asymmetry observed a deviation from the SM.

N(Ay > 0) — N(Ay < 0)
N(Ay > 0)+ N(Ay < 0)

AFB —

e Asthe LHC is a proton-proton collider Ars is no longer a
useful observable. Instead use Ac as top antiquarks are

expected to be produced more centrally than top quarks.

_ N(Aly|>0) — N(Aly| <0)
N(Aly| > 0) + N(Aly| < 0)

Ac

wnere .

A|y‘ = yt‘ — \y5|

anti-top

top


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-078
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-078
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Top Quark Charge Asymmetry

Ac predicted to be very small in the SM but can be large in BSM models such as an

Axigluon, particularly at high ¢ mass.

Unfold Ac in bins of the invariant mass, rapidity and the transverse momentum of the tt

system.

Unfolded data consistent with SM prediction.

ATLAS Preliminary

Vs=7 TeV

f Ldt= 4.7 fb

o [ T T | T T 1T | T 17T | T 17T LI | T 17T | T 17T | T 17T | T T 1T T_] o [ | |
< 0.2F- —+— Unfolded ATLAS Preliminary—: < 0151~ 4 Unfolded
- NN SV o 7ToV . | N S
" W) Axigluon m=300 GeV - ] ~ A Axigluon m=300 GeV
0.15— WX{ Axigluon m=7000 GeV fL dt= 4.7 fb" — 0 1‘_ MY Axigluon m=7000 GeV
0.1 — .
0.05— | — o 005~
o * I s o S N -
ot 1111111111111 I A AR SRR SR R _ s : |
O 1 __ o2 ?
B ] i .
- [ } — -
-0.05— ] B
_0.1 : L1 1 | | I I | | | I | | | I | | | I I | | | I | | | I | | | I | | L1 1 : -0.05 L | | | | | | | | |
0 100 200 300 400 500 600 700 800 900 0 0.2 0.4 0.6

m, [GeV]
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Top Quark Polarisation

o In the SM pair produced (anti) top
guarks are expected to have negligible
(0.003) polarisation.

top direction in
top anti-top rest

frame
* Measure angle between top quark 1
direction of flight in £¢ rest frame and ¢
lepton direction of flight in top rest

frame.

¢ [wo angles per dilepton event but fewer
events than the lepton + jets channel.

o Many models that try to explain
Tevatron Arg measurements also affect
polarisation.

arXiv:1307.6511 19
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Top Quark Polarisation

S T ATLAS "/'gc'”:'w'fbH T bt —aP-0 ]
4"5’2500:_ single lepton 1f —Fit aP=+0.3 ]
o Templates are fitted to the 2,000 Vs=7TeV 1t PBrgd. aP--03 -
data in individual channels | .- L e
and combined for both CP [
violating and conserving 1000 - ]
hypotheses. 5000, ;
vV . i
-1 080604020 02040608 11 -¢(.8-0.6-04-0.2 0 0.2 04 06 0.8 1

cos 8(¢") cos ()

e Results agree with the SM
prediction of negligible

polarisation.
e |ntroducing polarisation changes the cosB
e Largest systematic from distribution.
JES. ° Shape from event selection.

20
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Top Quark Polarisation

Ce+jets '%L amas
u + jets e [Zdt=4.7 b
£ + jets '—'**-“' Vs=7TeV
ee | .
eu ——e Uncertainties
7y, ———e | — Statistical
Dilepton '—'—H*-' — Total
-0.5 -04 03 -02 -0 O O1 0.2 03 04 0.5

afPCPC 21



MANCHESTER

1824
The University of Manchester

Top Quark Charge

e Jop quark charge measured in lepton+jets channel.

8 200:_' [T T T [ [ [ _:
~ -~ ATLAS u+jets .
. @ 180 1 e Data 2011 —
e Measure the lepton charge and the b-jet charge ¢ 4gF f Ldt=2.05 b =
using tracks in jet. - 140E \s=7TeV B i jots 00) -
— [ Z+jets —
Z Q |_., . ’ 1 120 Dibostor_i o —]
. ] p 2 :_ _::unceraln _:
Qcomb — Ql X - Z—» S Zl 1005 =
Zz’ ‘.] ) pZ’ 2 80:_ =
60— —
Qtop =1+ Qcomb X Cb 403_ =
20/ =
o ]
e (pis the b-jet charge calibration calculated using
MC O F ' .
< 155 # . v byt =
JSHND | SR LY £ 5 S SO JO0 S A Hr}—-—+——f
o Top quark charge measured to be: = 0.5 + 1t ¥ + E
Qiop = 0.64 = 0.02 (stat) = 0.08 (syst) — NG . = —

Q
o
3
o

e Exotic top with charge -4/3 excluded to greater
than 8o.

arXiv:1307.4568 22



http://arxiv.org/abs/1307.4568
http://arxiv.org/abs/1307.4568
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FCNC in Single Top Production

o Search for single top quark

. . . EY_) 25000_] (L | [ | [ | [ | L | L | | | | | L | L
production via a flavour changing =) i fL dt=142fb" \s=8Tev ATLAS Preliminary
neutral current (FCNC). Strongly P L J _ ]

: 4 - signal region o data .
suppressed in the SM. S 20000 FoNG (0220 pb)
> i B single top i
co — ‘
B W+HF+jets .
15000 Waiets _
' : Z+jets, diboson :
u B muttijets -
L 2/, multijets norm. + .
10000+ MC stat. uncert. —
. Neural Network (NN) used to
distinguish between FCNC and 5000 -
background. ]
0 fid i
e Set limit on Ogg~tx Bt=*Wb)andcan g 1121 BERRRSRR A SRR g
convert into limits on coupling 9 % /W ———
. . 1675754757 i 227
constants and branching fractions u%- 0.9¢ , : /?/// /%/;/%///{/;
(t—qg, g=u,c). Most stringent direct S 08— E
limits. E:s -1 -0.8-06-04-02 0 0.2 04 06 0.8 1

NN output

ATLAS-CONF-2013-063


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-063
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-063
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Summary

LHC is a top factory producing more top quarks than ever before allowing us to
make high precision measurements of its properties.

New ATLAS measurements of the top quark mass in both the lepton+jets and
dilepton channels, using the full 2011 7TeV dataset.

Measurements of top quark properties show good agreement with the SM.

Many properties sensitive to physics beyond the SM. No hint of new physics so
far.

Many more ATLAS top results:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

24


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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Sack-up

25
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Pile-up

:‘ :I I 1T 1 | I T 1T 1 | 1T 1T 1 | I T 1T 1 | 1T 1T 1 | T 1T 1 T 1T 1 T 1T 1 I 1T 1 I:
S 180~ ATLAS Online Luminosity E
2 160 D is=8TeV,[Ldt=21.7fb", <u>=20.7=
E’ 140 ] @=7Tev,det=5.2 b, <u>= 9.1 =
2 B —
2 120F =
% 100;— _;
o 80 -
2 - :
g 60 —
) — _]

20 =

OO ) 10 15 20 25 30 35 40 45

Mean Number of Interactions per Crossing
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The Template Method

1. Generate templates by varying one or more parameters in monte carlo.

2. Interpolate between templates to create a probability density function (PDF) that
depends on the parameter(s) of interest.

3. Find the best fit value of the parameter by fitting the PDF to the data.
S — | | . o OO T N
8 0.03f— A'TLAS. Preliminary m, = 167.5 GeV _f § ATLAS Prellmlnary . s_7TeV data
4\‘2 - Simulation, Vs=7 TeV m_ = 1725 GeV . g 500 det=4.7 b + ------- Best Fit background —
S 0.0251 ’ — S —— Best Fit
E - Mo = 177:5 GEV . W 400 Mg, = 172312 0.75 o GV
§ 0.021~ ~ JSF =1.014 £ 0.003
= B - 300 bJSF = 1.006 = 0.008 __,
€ 0.015F =
s : . 200

0.01f ¢ ; —:
0.005 = 100

| | | | %
140 160 180 200 220 30 140 150 160 170 180 190 200 21 0 220
Mg [GeV] e [GeV]
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Reconstruct events using a (LO) kinematic
likelihood fit.

Assign reconstructed objects to partons. The
missing ET is used as the pT of the neutrino.

4 reconstructed jets are used in the likelihood
fit. The leading 2 (1) b-tagged jets and the
leading 2 (3) light jets. B-tagging information is

used to correctly assign b-jets to the b quarks.

Transfer functions correct measured energies
back to the parton level.

The mass of the hadronicly decaying top (W)
and leptonically decaying top (W) are
constrained to be equal in the kinematic fit.

The fit results in a value for miop, Mw and tells
us the partons each jet us assigned to.

3000

2000

1000

B0™275 70 -65 -60 55 50 .45 40 -35 30

Reconstruction

_LIII|IIII|IIII|IIII|IIII|IIIIIIIIIIIIIIII

- ATLAS Preliminary

|
—
o
Ml
N
~
*
O

e |s=7 TeV data ®
)i m_=1725 GeV
B single top
W +jets

Z +jets

WW/WZ/Z2Z
B QCD multijet -
Uncertainty oo /

InL

III|IIII|IIII|IIII|IIII|IIII|IIII|:

In L

28
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IMPORTANT: “Consequently, the top quark mass determined this way from data
corresponds to the mass definition used in the Monte Carlo. It is expected that the
difference between this mass definition and the pole mass is of order 1 GeV [*].”

[*] A. Buckley et al., General-purpose event generators for LHC physics, Phys. Rept. 504
(2011) 145.

29
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| +Jets mass : Fit Results

LL1_025|||||||||||||||||||||||||||||||||||| LL _l||||||||||||||||||||||||||||||||||L
()] i 1o cont. 2b-tags | (d))] 1.03 o 1o cont. 2b-tags ]|
- = 20 cont. 2b-tags | B C / TNl 20 cont. 2b-tags |
B — 1ocont. 1b-tag | B TR . — 1{ocont. 1b-tag
1.02 2 'o,‘f"""""""::: Ao ---2ccont. 1b-tag 1.02 :_ ' ‘\‘ Se . - - - 20 cont. 1b-tag _:
B ,/:' IR _ = 1o cont. comb. fit i C \‘\ ‘\ § =~ 1o cont. comb. fit ]|
1 015__ ,fl . "~ === 20 cont. comb. fit ]| 1.01 A = = = 20 cont. comb. fit "]
NS ] - ]
1.01- - - .
B i i 0.99 —
1 00| ATLASPreliminary E 0.98- ATLASPreliminary . E
i PR ] - 3 -1 .
C[Lo=azet : 0_97__fLon_4.7fb E
11 | | I | | | I | | 111 | 111 | 111 | 111 | 111 | 11 1 | | I | | | I | | 111 | 111 | | I | | | I | | 111 | 11
1 170 171 172 173 174 175 176 177 170 171 172 173 174 175 176 177
mtop [GeV] mtop [GGV]
LL 1.06—— T T T T ] T T T T [ T T T T [ T T T 7T
(p)] ~ 1o cont. 2b-tags 20 cont. 2b-tags N
B B 1o cont. 1b-tag - - - - 2o cont. 1b-tag 7
1.04 - 10 cont. comb. fit = === 20 cont. comb. fit ]
1.02- .
1__ N |
L _
0.98F . .
- e -- --ATLASPreliminary -
0.961 Ldt=4.7fo"
i 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 ]
1 1.005 1.01 1.015 1.02 1.025

JSF

30
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Dilepton Miop - fit

o The signal template is

parameterised using a sum of a - e —
Gaussian and a Landau function. @ -« y{s=7 TeV data ATLAS Preliminary -
o 400 ----- 3% background —
> | — best fit: m =173.09 = 0.64 GeV i
o The background template is = B 2\ ]
parameterised using a Landau 3 S00[~ y L I G 17
o otion, _‘fhﬁ=47fb LN [ ] -
200— t, oo """""""""" """ 1
: : B 7273 17d |
e Fit the signal and background i Moo [GEV]
templates to the data. 100/~ —
. :._1 |_ I_J.-_I---|--+--I--'I"‘I"'I"'I"‘r"'l"I'--I---I--L--I---i--l---l---l--- )

e Pseudo-experiments show a good 055 50 80 100 120 140 3160

linearity between the input top
mass and the measured top
mass.

m, [GeV]
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Top Charge Asymmetry

<o 0.25 :_II T T | | L | ' T T | ' T T ' T TT | | L | ' T T | ' T T | ' T T | T T II_:
[ —%— Unfolded ATLAS Preliminary -
0.2 I sm s=7 TeV —
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asymmetry at NLO QCD

q t q

iInterference between: and

iInterference between: and
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Top Quark Polarisation - CPV
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Top Quark Polarisation - CPV
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Top Quark Charge

e (Choose the correct b-jet lepton
pairing by requiring two b-tags
and a condition that:

m(l, b1) < 155 GeV and m(l, b2)
> 155 GeV
or
m(l, b2) < 155 GeV and m(l, b1)
> 155 GeV

e Method has low efficiency (28%)
but a high purity (87 %).
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FCNC in Single Top Production
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Top Mass - All Hadronic
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Top Mass - All Hadronic
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The ATLAS Detector
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