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Hadron Colliders
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QUARK MASSES

up

Why Do We Study theTop Quark ?

It is the heaviest elementary particle

LYukawa — ‘Q\Mtq)w}%t
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- coupling to the Higgs boson close to 1:
special role in the electroweak symmetry
breaking ?

- decay before hadronizing:
unique way to observe a bare quark
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strange

The top quark is a special quark !
Special sector to search for new physics
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PRL 74, 2632 (1995)
PRL 74, 2626 (1995)

discovered in 1995 by CDF and DO
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Direct Search For New Physics in the Top Sector

e look for specific new models that involve top signatures or for new particles
that decay like tops
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see talks by A. Duperrin (Tevatron), D. Charlton (Atlas), 6. Tonelli (CMS)
and the parallel session talks
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Model Independent Search for New Physics with Tops

look for deviations from the Standard Model expectation:

- precisely measure the top properties

- new physics effects could be seen as new or anomalous couplings

for example:
- g2

“I N

gg — tt qq — tt single top ‘rop decay

g° <- \ ,
2 ~ (M =A) KN "

P
goaom
g b

Different top observables can constrain different new physics effects
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Top Quark Pair Production at Hadron Colliders

e main production: t1 pairs via strong interaction

qq (2424
= {
pp @ 1.96 TeV 85 % 15 %
bp @ 7 TeV 15 % 85 9% The Tevatron is a quark-antiquark
) TN / 0) annihilation machine
/ p / Gxx ., ThelLHC s agluon fusion machine
&
AN TN
for m; = 172.5 GeV:
o(pP — tt)NNLOapprox = 7-467 (6% pb
o(pp = tt)NNLOapprox = 164.6712% pb with 1 fblat LHC, ~ 4 times more
Langenfeld et al. PRD 80, 054009 (2009) tt than at Tevatron with 5 fb
Aliev et al., Comput.Phys.Commun. 182, 1084 (2011)*
Kidonakis, Phys.Rev. D82, 114030 (2010)
Ahrens et al., JHEP 1009, 097 (2010), arXiv:1105.5824
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Electroweak Top Production At Hadron Colliders

discovered in 2009 at the Tevatron

PRL 103, 092001 (2009), PRL 103, 092002 (2009)
allows to directly measure Vis

challenging to measure
- small cross section and background similar signature than signal

s-channel t+-channel W1t-channel W

\ \

for my; = 172.5 GeV: Tt Tiqb Orw
pp @ 1.96 TeV 1.04 = 0.04 2.26 = 0.12 0.28 + 0.06

PRD 74, 114012 (2006)
pp @ 7 TeV 4.6+0.3 64.675% 157+ 1.4

PRDS1, 054 PRIDS3, 091503 {(2011) PRDS2, 8 l(l (2010

U \ T / [
/\N : ‘k
/Y/\/\-/\/\V W

d b h b
Interesting to measure the 3 processes separately
TtW not possible at Tevatron, s-channel very challenging at LHC
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Top Quark Pair Signatures

e within the Standard Model: B(t+—Wb) % 1 W+
- could be modified by new physics

e top pair signatures classified according to the W decays

alljets: large rate, large background
main background: multijet
(estimated from data)

46%

|+jets: good rate,
reasonable background
| main backgrounds:
/ W+jets (shape: MC, normalization: data)
15% multijet: fake lepton (estimated from data)

\ t+jets 15%

15%

"dileptons" epton+jets” fDisplaccd
Tracks

dilepton: small rate, small background
main background: Drell-Yan: fake missing Et
(estimated from data)

b-quark jet identification
often used to enhance S/B
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Top Quark Production
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Lepton + Jets Top Pair Cross Section

most precise channel

- measurements with or without b-tagging
- usually fit the number of W+jets together with the number of tt
- can also fit the systematic uncertainties to reduce them

+ Data
ot B QCD
0O W+Jels B Other

e + Jets
JJets + 4 Jets | 25 Jets

£66°0 1S9 SM 6160 159y L

Likelihood Discriminant

kinematic observables and b-tagging information

> o AH06.0902 8 240E” ATLAS Preliminary
3 100 g (e o ~*- Data = += : (1 dt = -
- 36 po'at Vs =7 TeV B C 200 & JLdt=235pb
Y [ e+jets, N’ma 4 — tt . w
S ot S sy on
g F Bz 1T 4 Jets | =5 Jels
T 60~ L QCD/y+jets
40" llM.\
20P =
- o
i &
0 e ©
0 100 200 300 400 500 600 700 o
M3 [GeV] 9
discriminating variables: z Y 20 40
Njets=3: MET likelihood including
Njets > 4: M3=M;jj;
£+jets channel

for m; = 172.5 GeV:
CDF (4.6 fb~1, PRL 105, 012001 (2010))
DO (5.6 fb~ ', arXiv:1101.0124)

Atlas (35 pb~1)
CMS (36 pb!, arXiv:1106.0902)

o(pp = tt) = 7.70 £ 0.52 (stat + syst + theory) pb
olpp — tt) = T7.78' 017 (stat + syst + lumi) pb

o(pp — tt) = 186 £ 10(stat) ;l)(swt) =+ 6(lumi) pb
o(pp — tt) = 150 £ 9(stat) = 17(syst) & 6(lumi) pb
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dominant systematics:

Jet Energy Scale (JES),

Jet ID, b-tagging,
W+HF fraction
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Top Pair Cross Sections In the Other Channels

* interest:
- measurements in different signal/background environment
- see if all decay channels give the same cross section

Atlas: dilepton % CMS: allJe'rs: | W CMS: %
CMS preliminary, 1.09fb "at ys=7Te Ns=T7TeV, 1.09 1b ( MS Preliminary

A 20, o 70
51000 A'I.'LAS Preliminary all.cgaa':mels ;, | R e 'm. ' é 0 mtop La:-'_
J Ldt=070f L et ‘Em-& 1 tt simulation — O o
800 _ W Zvojots = M QCD estimate from data 2 50 h
. i o Fake loptons g % = A
\ﬁ Bl Other EW B . — combined tt and QCD @ 40
600 5 F 5
g % Jkt @ 30
wo. s | s s W)
400 { . w z . . :,L.l‘ -
LY 10
20} f;']. L -H*j
| o L\“x‘, ';“:x .
Bt bl B A WP 0 50 100 150 200 250 300 350 400 450
Numbcrbi jots 00 150 00 250 300 350 400 n-:SO(GD:;)/’C‘S;C mfop [GeV/c ]
Agreements between the different decay channels
. . 4 -+ Data _ %
e inaddition to the cross section Jw 00, L5410 = -1 DO
- fit together cross section and R: - 4 1. -
g Bt—=Wb) Vi |2 . SE= E
B(t—Wa)  [ValP+|Vie P+ |Via? SMpredictsR=1 o IR
11 e}
|jets+dilepton: |Vis| = 0.95 £ 0.02 assuming CKM unitarity 1
(agreement with the SM: 1.6 %) "
! 0 5 10
arXiv:1106.5436 NN output
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Top Quark Pair Cross Section Summary

July 2011

o, [pb]

m CDF
¢+ DO

10

- —NLO QCD (pp)
—  F5 Approx. NNLO (pp)
—NLO QCD (pp)
-- Approx. NNLO (pp)

® Atlas (up to 0.7 fb™", prelim.) '
v CMS (36 pb’, prelim.)  _...= ]

1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
I 2 3 4 5 6 7 8
\'s [TeV]

decay channel combined
for m; = 172.5 GeV:
CDF (up to 4.6 fb™ 1) o(pp — tt) = 7.5 £0.31(stat) = 0.34(syst) £ 0.15(theory) pb
DO (5.6 fb~ 1, arXiv:1105.5384) o(pp — tt) = 7.56") % (stat + syst + lumi) pb
Atlas (up to 0.7 b~ 1) olpp =+ tt) = 176 % 5(stat)3ﬁig(syst) + 7(lumi) pb
CMS (36 pb™ 1) o(pp —» tt) = 158 £ 10(uncor.) = 15(cor.) £ 6(lumi) pb

Measurements agree with the QCD predictions

Future measurements will focus on differential cross sections

Frédéric Déliot, EPS 2011, Grenoble, 25-JULY-2011

~6.5 %
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t-Channel Single Top Cross Section

e analysis strategy

- discriminate signal (t-channel) from background (other single top,

W+jets, t1):

* Tevatron: multivariate (Neural Networks, Boosted Decision Trees, ...)

* LHC: cut-based or multivariate

D@ 5.41b""

68% C.L.
= 90% C.L.
s 95% C.L.

® Measurement

t-channel cross section [pb]

L]
[1] PRD 74: 114012, 2006 . SM a1
- [2] EPJ CAS: 791, 2007 & Four generl?]tions
(3] PRD 63: 014018, 2001
[4] PRL 99: 191802, 2007 / Topfl?‘\;or
FCNC

% 2 4
. _s-channel cross section [pb]
*combination of 3

multivariate discriminants

A B B B
400 ATLAS Preliminary 0.70 ib'@7TeV ia

@

c " !

g; - 2jets 1tag 2 jet bin

& i { | ;

@ 300F B e

1] - M soglo-top s.channel o

€ 200F R

O : :{'Il,i’: \X :
1 OOL_ » ATLAS dama .
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*cut based (VD) [GeV/c]

* neural network (NN)

Oiqb (pb) for my = 172.5 GeV:

CDF (3.2 1)
DO (5.4 fb~ !, arXiv:1105.2788)

0.8x04
2.90=0.59

CMS (36 pb~ !, arXiv:1106.3052)
Atlas (0.7 b~ 1)

83.6 £ 29.8(stat + syst) £ 3.3(lumi)

+32
90755

3.70

o [pb]

107
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1

* 2D fit: cos(l light j)*- 7 ight
* boosted decision tree (BDT)

t-channel single top quark production

06 08

bdt

o
A 4
A

1
CMS, 38 pb

D0 54m°

COF. 32m"

ML

s heory uncertainty (scale @ PDF)

Campbell Froderis, Mahiont. Tramontano, JHEP 10 (2000) 042

L |

m Atlas, 0.7 fb-' prelim.

NLO QCD (5 favour scheme)

NLO+NNLL

Kidonakss, arXaw 1103 279241 [hep-ph)

|

|

« Iheory uncertainty (scale & PDF)
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Other Single Top Cross Sections

inclusive cross section at the Tevatron

- signal: both 1 and s-channel
D& DO, 5.4 ﬂ:'m=

* Data
mtb+tgb
W Wijets
. tt
M Multijets

2

2

10

Yield [Events/0.04]
3

Yield [Events/0.04]
o

—

88 o085 09 095 1
Ranked B,,,,, discriminant

1
10" 02 04 06 08 1
Ranked B, ,,, discriminant

e search for Wt channel in the dilepton channel
- cut based i
- main background: 1+t

o(pp — Wt+X) < 39.1 pb

DO (5.4 fb 1) for m;, = 172.5 GeV:

+0.38
Oth 0.687 35 pb

+0.73
Oth/tgb 3.4340.74 pb

heed more statistics for
s-channel sensitivity

[Vip| > 0.79 at 95% CL for 0 < Vib <1

> T r ' Y —— .
S 160( ATLAS Preliminary  piepton Contined &:
5140, JLdt:O?Ofb' ;3,“ 3
§2) | I Fake leptons 1
QC, 120 - Z(— eaji)+jets |
ko [# Z(->ti)+jets
w100 Diboson
g 80 -
£ o0 3
e

40;

20

E ]
Q) 50 100 150 200 250 300 350 400 450 500
H. (all jet) [GeV]
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Top Quark Properties
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Top Quark Mass

H
why measuring the top mass precisely ? W W W w

- free parameter of the SM 222 A 2 S UV VU VDU
- predict the Higgs boson mass together with the W boson mass Ar BC; M? Ar o In My

- consistency of the SM and possibly with the direct Higgs measurements

how o measure the top mass ?

go.oef— ti m™ templates, 1 tag events (AJES = 0.0)
- femplate method: 8 ort B .- 1600
* compare an observable in data with MC generated with different masses %m ::::
- matrix element method: 3005 p 1A
* build an event probability based on the LO T matrix element oos
using the full kinematics of the event 003t |
- ideogram method: "
* event likelihood computed as a convolution of a Gaussian resolution °'°;i ~~~~~~~~ \\___
function with a Breit-Wigner (signal) 20 e cevien

DO e

- for channel with at least one W decaying hadronically, can calibrate the jet
energy scale (JES) constraining M;; to Mw

- need to calibrate the method to correct for any potential biases
offset : -1.36 + 0.10 |
slope : +0.97 + 0.02

-5 0 5
Input mt-1 72.5 (GeV)

Measured m-172.5 (GeV)

Frédéric Déliot, EPS 2011, Grenoble, 25-JULY-2011 16



Top Quark Mass Measurements

CDF template result using MET+jets events | com " gg® 1= 105 7 ere @
- NN selection to extract the signal ,., ot 7200 : : S.gn.....w
- observables: Mt: M3=M;;;, M'3=Mj;; , TES: Ma=M; % -
" ] CO—
M,,, = 172.3 +2.4 (stat. + JES) £ 1.0 (syst.) GeV/c? g:; B et
NNout M3 (GoV/c')

ar'le 1105 6287 '

7)) 1.06:
DO ME result using lepton+jets events — x* 195 ;
1.04¢ .
- new flavor-dependent jet response correction Loaf - isystematically limited:
- combine with the previous 1 fb™! measurement 102F © % isignal modeling, residual JES

1.01f
my = 174.94 1 0.83(stat) = 0.78(JES) = 0.96(syst) GeV :

R
0.99F

09?7.6 172 1-74. 176 178 180 182
m, GeV
CMS ideogram result using lepton+jets events °,“s’"°""‘i"“g;:j”°°‘
';,’ ! Lu—n; M
= 173.1 & 2.1(stat) 23 (syst) GeV. 5. - P
@ . B 2y
dominant systematics: g =
JES, factorization scale £

Fitted Top Mass [GeV]
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Top Quark Mass Summary

hew Tevatron combination Mass of the Top Quark _ %
- uncertainty below 1 GeV for the first time | .July candal (* preliminary)
- all channels give consistent results SOE fj"epton o 167.4£11.4 (=103249)
- still working on decreasing the systematic Do dilepton . 168.4212.8(2123236)
uncertainties CDF-Il dilepton i . 170.6 + 3.8 (= 22+ 3.1)
D@-1I dilepton 174.0 + 3.1 (= 18=25)
new electroweak fit, constraints on the CDF-I lepton+jets ¢ 1761+ 7.4 (:5.1+53)
Higgs boson mass: DO-I leptonﬂ'efs | | ® 180,12 53 (-3s-39
5 . . CDF-Il lepton+jets 173.0+ 1.2 (+06=1.1)
- mu < 161 GeV at 95% CL (m < 185 with LEP limit) | ..
iy = 92 *34 5 GeV D@-II lepton+jets 1749+ 1.5 (+08=+1.2)
CDF-| alljets ?86.0 +11.5 (+10.0= 5.7)
oS CDF-Il alljets * n | 1725+ 2.1 (= 14=15)
B IL‘E'P? ::g gi\éatron CDF-II track . B | 166.9+ 9.5 (= 9.0=2.9)
68% CL CDF-Il MET+Jets * 172.3+ 2.6 (+ 1.8+ 1.8)
S Tevatron combination * * 173.2 + 0.9 (062 Osy?
2 80.4 _ y2ldof = 8.3/11 (68.5%)
e Atlas lepton+jets * 169.3+ 6.3 (= 40+ 4.9)
S CMS lepton-+jets/dilepton ™ © 173.4+ 3.3 (+19=27)
My Tev-LHC combination * -] 173.3+ 0.9 (+ 0.6+ 0.7)
80.3 I | I I x2/dof|= 0.3/13 (7?/§
155 175 195 150 160 170 180 190 200

m, [GeV] m,., (GeV/c?)
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W Boson Helicity In Top Decays

motivation:

- fest the SM at the electroweak scale
- new physics could affect the helicity, no right-handed W in the SM

b

measurement methods: . 0.8 — Lfhanded
. * . . . Z d% :f0:0’7l f_:o.3' f+:o lo.ngitudinal
- template fit of the cos 0 * distribution S| Sosl S
= . _' —_— sum (SM)
(angle between the lepton from the W boson and the top
o 0.4
direction in W boson rest frame) ;
- matrix element (ME) 0.2F
0 :":.: — X . . —
combination of the latest Tevatron results: 05 0 05 6*1
- taken correlation into account cos %
both when fo and f. are floating or only one of them - CDF + D preliminary combination
1 L=27-54fb"
— =4 —a——
fo = 0.732 £0.063(stat) = 0.052(syst) (2D) . . Combined resul
fr = —0.039 £0.034(stat) = 0.030(syst) "t e * SM value
# o CDF l+jets
0.6/ 1 > CDF dilepton
A.‘-Ias res”l.‘.: 68% and 95% s DO £
0.4 C.L. contours
- lepton+jets template (35 pb™)
0.2
fo = 0.59 £ 0.10(stat) £ 0.07(syst) (1D)
f- = 0.41£0.10(stat) = 0.07(syst) o- Boundary of allowed region
| il 1 ) ) | P

-0.2
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Top Pair Spin Correlations

in the SM, the spin of the top and of the antitop are produced correlated

- correlation preserved in the decay products
- can be affected by new physics

measurement methods:
- femplate fit of the cos 01 cos 0 2 distribution

(0: angle from the down-type fermion wrt spin basis in the

top/antitop rest frame)

1 do 1
o dcos0,dcos0, 4

(1=Ccos0,cos0,)

heluchy b05|s CSM 040

vvvvvvvvvvvvv

2201

200 9 PRD83, 031104, ("] oHModel
.

wof-  (2011) b [l s+ Model

160 .

b ljetfs

[:] Backgrounds
-o- Data
. M «=0.60-0.50:0.16

02 04 06 038 1

1 08 -06 04 02 0
cos(6)*cos(6)

yal 2.
> q g 200000, %000000 g

= 3g, ?'/@

- matrix element: measure f: fraction of events
with spin correlation using a template fit of R

1=

t 1So

Pin(H = c)
Psgn(H — U) -+ -Psgn(H — C)

using ME without spin corr.

R =

using ME with spin corr.
Feneas = 0.7470-47 (stat+syst)
Creas = 0.57 £ 0.31 (stat+syst)

D@, L=5.4 fb"

100 —— Data
. tt SM spin corr.
80 tt no spin corr(f=0)
. BN measured tt

<l Background
- dilepton
40 j

20 4

0

Nﬁvonls

arXiv:1104.5194

.....

03 035 04 045 05 055 06
R

Still statistically limited, close to 3 o sensitivity

Frédéric Déliot, EPS 2011, Grenoble, 25-JULY-2011
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Top-Antitop Charge Asymmetry

e At NLO, QCD predicts an asymmetry for 1 produced via qq initial state
- the top quark is predicted to be emitted preferably in the direction of the incoming quark
- the exchange of new particles like Z' or axigluon could modify it

——{ GUE0000 Y-

Y A

—<—0000000 $—<—

TevatronA top
anti-top

>

n
forward-backward asymmetry

N(Ay > 0) — N(Ay < 0)

>vo‘ommf<

positive asymmetry

LHC

A

ooa IR 7
CECCETT ﬂfﬁ‘fﬁuﬂ&

nega’rlve asymmetry

top t

anti-top 'l / /i

d : q q \ q

| \

J"lltt — .
N(Ay > 0)+ N(Ay < 0)

Ay =y — yz

P  CM reference frame

n

Lab reference frame

central-forward asymmetry
N(A|Y| > 0) = N(A|Y]| < 0)

smaller at LHC since

~ N(AY| > 0) + N(A]Y| < 0)
AlY| =

low qq fraction

|Yt| - |Yr‘|
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Events

Tevatron Top Charge Asymmetry Results

CDF measurements

ljets, PRD83, 112003 (2011)

Az ljets ljets (M,; > 450 GeV)  dilepton
unfolded data 0.158 £ 0.074 0.475+£0.114 0.42+0.16
SM prediction (MCFM) 0.058 + 0.009 0.088 + 0.013 0.06 £ 0.01

DO |ljets measurement

- unfold the reconstructed distribution to correct for acceptance

and detector effects

3.4 o difference

Ars (%)
Reconstruction level Production level
Data 9.2+3.7 19.6 £ 6.5 ~24
MC@NLO 2.4+0.7 5.0+0.1 Y
AL N(qyr > 0) — N(qy <0)
FB N(qul > 0) + N(qul < 0) Ai‘n (%)
Reconstruction level Production level
Data 14.243.8 15.24+4.0 >3 O
MC@GNLO 0.8+0.6 2.1+0.1
z' [ (I:? sa ; '“l,:f: NLO §°°° G DO, 54 o' WM ¢f PYTHIA ISR off I'
L s - M“m’“ w g (b) :‘v‘:'l;:t 2 *
1 G prygre o ... * Data
- S00
-0 400
¥ 300
- 200
w0 10

0 20 30 40 _50 6 70 80 90 100
Reconstructed tf transverse momentum [GeV)

0 10 20 30 40 _50 & 70 80 9 100
Reconstructed tf transverse momentum [GeV]

[ —e— Dammco  A=0057.0028 ]
|| —a— i Signe A = 00752 0006 '
=t i Panon A=0158: 0072

UPyhia  A=-001140002

Events

]

g 8 8 8 8
i
I

bQ -

Forward-Backward Top Asymmetry, % %

Reconstruction Level

m, < 450 GeV
N
DO, 54fb" 7.8+4.8
———
CDF, 5.31b™ 22+4.3
m.> 450 GeV
b ——{
DO.541b 11.5+6.0
—
CDF, 5.3fb" 26.6+6.2
S Frixione and B R Weabbs
JHEP 06 029 (2002
I L | |
-10 0 10 20 30

Statistically limited measurements, need better understanding of the predictions
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Events

LHC Top Charge Asymmetry Results

e different observables

4. N(A>0) - N@A<0) - Atlas: AY = y:| — |yg]
“7 N(A>0)+ N(A<0)

-eMms: AT = —|mgl  AY = (yr — i)y + yp)

B mtvamarise. - ST BE—
[ ATLAS Premingey T ::e:: (b tag) 7% g 04ECms Preliminary —— Data % £ | CMS Preliminary ti (MadGraph)
1200~ | L=0.70 b e n <. 0.35} 1.09fb atns =7 TeV ~== NLO prediction S 0.15-1.09fb"at\s =7 TeV —— data
: W £ “A.=-0.016 + 0.030 -~ & Fivjets .
L Z+j0ts « > oy ! -
N = 0.3+ % o 0.1 T |
1000} mSingie opMC | = Ere Y e B s f
: moco © 025 1 ‘ ‘ | < o0
800 e Y o4 - : | : : |
: ] 0.2 — ﬁ* 1 0= — — ' t
600} - 1 B a |
- 0.15 | -0.05/
400} 0.1 | 0.1
a00k 0.05' . : 0.15|
b ¢ TR R T M R R 4 0200 300 400 500 600 700 800 900 10001100 1 200
- M, . [GeV/c]
IYak| Y]
unfolded data SM prediction
Altas: A% (0.7 fb_l) —0.024 £ 0.016 (stat) £ 0.023 (syst) 0.006 (MC@NLO)
. AT -1 . . +0.010 ,__
CMS: A4 (1.1 fb7) 0.016 £ 0.030 (stat)” 519 (syst) 0.0130

Currently no deviation from the predictions
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Summary and Conclusion

We are looking forward for exciting discoveries in the top quark sector

pp — tt

5+ 0.31(stat) £ 0.34(syst) = 0.15

CDF: 7.

(theory) pb

ACLI0OL
iV

TP TPy |

Luminosity (fb™')

up to 4.6

ot

DO: 7.5670 % (stat + syst + lumi) pb 5.6
pp —+ tt Atlas: 180 £ 9(stat) £ 15(syst) £ 6(lumi) pb l(il.(if:;'; ph up to 0.7
CMS: 158 £ 10(uncor.) £ 15(cor.) £ 6(lumni) pb 0.036
Orbq (for M, = 172.5 GeV) pp = tt CDF: 0.8 £ 0.4 pb (M, = 175 GeV) 2.26 4+ 0.12 pb 3.2
DO: 2.90 £ 0.59 pb 54
pp —+ ti  Atlas: 90*33 pb 64.613% pb 0.7
CMS: 83.6 £ 29.8(stat + syst) £ 3.3(lumi) pb 0.035
ow, (for M, = 172.5 GeV) pp— tt  CDF: 1877 pb (M, = 175 GeV) 1.04 = 0.04 pb 3.2
DO: 0.68*95% pb 54
ow (for M, = 172.5 GeV) pp — tf Atlas: < 39.1 pb 157+ 1.4 pb 0.7
|Visl CDF: |Vi| = 0.91 £ 0.11(stat + sys) = 0.07(theory) | 1 3.2
DO: |Via| = 1027517 54
R = B(t - Wb)/B(t - Wgq) CDF: > 0.61 @ 95% CL 1 0.2
DO: 0.90 £+ 0.04 54
algg — tt) /o(pp — tt) pp—tt  CDF: 007532 0.18 1
M, Tev: 173.2 £0.9 GeV - up to 5.8
Atlas: 169.3 £ 6.3 GeV - 0.035
CMS: 173.4 £ 3.3 GeV - 0.036
M, — M; CDF: 3.3 £ L4(stat) £ 1.0(syst) GeV 0 5.6
DO: 0.8 £ 1.8(stat) = 0.5(syst) GeV 3.6
W helicity fraction Tev: fo = 0.732 £ 0.063(stat) £ 0.052(syst) 0.7 up to 5.4
Atlas: fo = 0.59 £ 0.10(stat) £ 0.07(syst) 0.7 0.035
Charge CDF: -4/3 excluded @ 95% CL 2/3 5.6
DO: 1/3 excluded @ 92% CL 0.37
| ¥ CDF: < 7.6 GeV @ 95% CL 1.26 GeV 4.3
DO: 1.990%2 GeV up to 2.3
spin correlation Cheam  CDF: 0.72 £+ 0.64(stat) + 0.26(svst) 0.7T7230% 5.3
DO: 0.57 £ 0.31(stat + sys) 54
Charge asymmetry pp =t CDF: 0.158 £+ 0.074 0.06 53
DO: 0.196 £ 0.065 54
pp =ttt Atlas: A7 = —0.024 £ 0.016(stat) £ 0.023(syst) 0.006 0.7
CMS: AL = —0.016 £ 0.030(stat) " 015 (syst) 0.013 1.1
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Backup
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The Detectors

in= 0 n= 1 / Muon Detectors Tile Colq:mele: Liquid Argvon Colorimeter

10 & 0 5 10 Torold Mognets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Trecker
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Wall Caloumcx ‘ Solenoid
Plug Calorimeter (EM) ' 'A o =
P\ ‘\\
Forward Mnn\ /';'/ -
\ h - g

—

Told Weight = 125001 srpasine

‘ . ‘\ Time of f light

\
| | Central Outer Tracker
Silicon Vertex Detector
Intermechate Silicon

|

Frédéric Déliot, EPS 2011, Grenoble, 25-JULY-2011 26



