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Top on Wikipedia


http://en.wikipedia.org/wiki/Top_quark

Top Quark Introduction |

Top quark discovered in 1995 by CDF and DO: it is the 15™ birthday!
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_ Top QuarkIntroduction |

» Top quark was expected to be very heavy, m_~170 GeV

> It decays with a very short lifetime t~h/T'~10*s it has no time
to hadronize 1%°~10™s

» It is possible to study the bare quark: measure the mass of
the quark important SM parameter

» Important ingredient for SM precison tests: B->X y and

K ->mwv
» It helps in understanding the Higgs sector due to the
interreletionship with W and H W propagator, and hence
, 3. iTs coupling to the H vacuum
W @ W W e 1 expectation value (Mw) is
b affected through internal
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Top Quark Production & Decay at Tevatron |

Production
85% /" W 5% ' At Tevatron top
A # A A quark is mainly
FOO000000 l.' l"" -:"f-'-;"_-_.;"f‘-:.;"f_.';'[";-'.;"';-"Il_.. - -
I ’ » g 7\ produced in pairs
q N g \ ;

~ + other diagrams

ttbar Decay Modes

Oete Emu+tmu  Etauttay Oe+mu det+tau
Omuttay  WEetjels Omu+jets Otautjets Dall had

Di-leptons 5%

Leptons+jets 30%
All-hadronic 44%
Others 21%
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Top quark cross section

o(pp~X) [mb]
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Single-Top quark production

q » t  Top identification and reconstruction similar to
tt analysis, see later.
5 5 High background and low signal contribution.
s-channel Single Top Quark Cross Section December 2009
o(th)=0.88£0.05pb .
: D& epton+jets 3 fo I 3.94 tU'BB b
g q Lepton+jets 2.3 f : 0.88 P
DB RS BT 3.4 13 pb
4% CDF Leptontjets 32" | e 217 :ggg b
b [ CDF MET+ets 21" | 50 *2% pb E
! 5
Q 5 Talvatrun Combination i 2.76 iﬂ-i? b .E'
t-channel : ::u-:,Hu:r::jtffiupjj:flu::Lijfﬁ“ Mip = 170 GeV £
o(tgb)=2.34+0.13pb A P

0 2 4 6 8

o N\ZGS ure VTb o (pp — tb+X, tgb+X) [pb]

®SingleTop polarized non SM contribution can change it

o g4 o o t
® Sensitive to new physics >_;_+j<
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Top Quark Final States |

ttbar Decay Modes

Oete Emu+mu  Wtau+ttay  Oetmu He+tau
Omu+tau  Metjels Omutjets Otautjets Dall had

Each final state has specific characteristics and require a

specific approach:

® Di-lepton: low yield, low background, well defined leptonic
signature, neutrinos-> MET

® | cpton+jets: higher yield, moderate background, lepton
signature + MET + jets

® All hadronic: highest yield, huge background, only jets
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Data Collection: Lepton Triggers |

Dilepton and single lepton channels use "high pt muon” and

" high pt electron” triggers.

High_PT_muon trigger:

_evel 1: stub in the muon chambers

_evel 2: track reconstructed in the central chamber P>15 GeV/c
point to a stub

Level 3: muon recostructed with offline quality

High_PT_electron trigger:

_evel 1: em. calorimetric tower Et>8 GeV & proto-track

_evel 2: em. jet ET>18 GeV & Ehad/Eem <0.125 & track point to a jet

_evel 3: em jet reconstructed with LO energy calibration, i.e
pedestal subtraction
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Data Collection: Hadronic Trigger |

Hadronic channel uses “Multi jets" trigger
Multi_jets trigger:

_evel 1: calorimetric tower E+>20 GeV
_evel 2: Four jets Et>15 GeV & Total E+>175 GeV
_evel 3: Jets reconstructed with LO energy calibration
| SUMET175 Turn On | | FOUR_JET15 Turn On | Tr‘igger' efficiecies
o —}— JET_50 Data - —}— JET 50 Do
IJE [ ] ocomcrran 1.45 [ ] ccomcrran are nedeed Then
B Y ST o simulate Monte
S ol .+ Carlo.
ﬂ'ﬂ'f_ ﬂ.ﬂ-f— q_*q-:__,__'_ | _:
ME— - el =
n_gf_ N ﬂif— _=
fbo"750' 200 250 300 350" 400 450500350 500 Rl s 58555 00
Sum-EtiAll-Jetzl [GaV] Sum-EtlAll-Jst=) [GaV]
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Challenge 1: Jet Energy determination |

» Final states have jets but partons information are needed.

Jet Energy Scale (JES) is one of

the major source of uncertainty.
Lepton+jets and hadronic decay channel
use the "in situ” calibration: constraint
W->jet-jet to measured W mass.

Use cone algorithm

Donatella Lucchesi 10



Challenge 2: tagging of b-jets |

Final states always with b-quark — b-tag algorithm used to find it

* Select tracks with high impact parameter wrt primary vertex
* Fit to identify a secondary vertex
« Cut on decay lenght ny

SecVix Tag Efficiency for Top b-Jets

ol .

=ptor 3 0.60 .

0.50 ]

Displaced 0-4;‘ ‘
bl displaced 0.3:_ ]

¥ i B tracks ]

* 0.2f .
o b 0 1_ B Loose Sec\.ﬂ’tx;
. "{ Impact parameter o Bl Tight SecVix ]
' oL

\ ' 20 40 60 80 100 120 140 160 180 200

Jet Et (GeV)
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Top Quark Events Selection: Dileptons |

Requirements:

> two high Propposite charge q
isolated leptons (Pt>15 GeV)

> at least 2 high E_ jets (E»20 GeV)

> at least one vertex b-tag
> MET> 25 GeV q

Major Backgrounds

¥ Drell-Yan Z/vy*: calculated using
control region

W Di-boson: WW WZ,ZZ

B QCD: fake leptons

Donatella Lucchesi 12



Top Quark Events Selection: leptons+jets |

Requirements:
> one high P+ isolated leptons (Pt>20 GeV)
> at least 4 high E- jets (E;>20 GeV)
> at least one b-tag

> MET>20 GeV

Major Background
® W+jets:
® Heavy Flavour fraction and shape dermined with MC & data
* light flavour from data
¥ Other contributions from non-W

Donatella Lucchesi 13



Top Quark Events Selection: all jets |

Requirements:
» at least 6 high E: jets (Er>15 GeV)
> at least one b-tag

» Small MET 9
> No leptons

0|

Dominant Background
H QCD multi-jets
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__ Mass Measurement Methods |

Template method
- Choose and observable,x, sensitive o m_

- X can be: lepton Pt, reconstructed top mass, decay length
- Predict the x distribution as a function of m_using

Monte Carlo (templates)
- For each event evaluate the likelihood for each m_ value

- Maximize the likelihood for the entire sample
Matrix Element
- Use all information from the event integration over the least

known variables

Donatella Lucchesi 15



__ Matrix Element Method Iniroduction |

Observables: measured momenta of jets and leptons

Question: for an observed set of kinematic variables x what is the
most probable top mass

Method: start with an observed set of events of given kinematics
and find maximum of the likelihood, which provides the best
measurement of top quark mass

Our sample is a mixture of signal and background
evt (‘x m ) ftop sgn (x m ) T (\ ftop) |])bkg (‘x)

Pbk

g(X ) depends on the decay channel
P

oly;m,)dq,dq,f(q,) flq,) W(x,y)

Donatella Lucchesi 16
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Matrix Element Method i

W(x,y) is the probability
that a parton level set of
variables y will be measured
as a set of variables x.
Parton Energy <> Jet Energy

dg, dq, f(q,) flq,| Wix,y)

f(q) is the probability distribution than
a parton will have a momentum q

probability to observe a
set of kinematic variables

x for a given fop mass
e

Psgn(X"mt):

o(m,)

Normalization depends on m,
Includes acceptance effects
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Dileptons Events Analysis |

Matrix Element and Neural Network are applied to discriminate
signhal from background

COF Runll Preliminary (2.0/fFhd

CDOF Aunll Preliminary (2.0:/fb}
|||||||||||||||||||||||llndtd|||||_

gl Toei| BT TTEECI] Distributions after
= —% m [Z-ee
Dzw ==~ 1 NN before ME

I faks= Il fakes=

] Dizzzon
. E
10

40 60 80 100 120 140

] )
Dilepton Mass [GeVic Missing E, [GeVic’]

The information contained in an event regarding top mass is

expressed as conditional probability  p(x|M;) = (L ] dn{gﬂ.ﬂ)
| vy X

M, is the top pole mass, x is the vector of measured quantities

cchesi 18



Dileptons Events Result |

The simple formula is then modified to include background
contributions and then integrated.
Fit pos‘rerlor' probability to extract M,

— 20
n- -i ||||||| | T TTT | TTTT | TTTT | TTTT | TTTT | T TT I-
S 18f CDF Run Il Preliminary (2.0 ™) o SYSTemGT“:S error are 6VC(|LIG1'€d Gnd
L ®
of { included in the fitter
14 *
" - e ° Source Size (GeV /c*)
1 o ] Jet Energy Scale 2.5
1o ® ] Lepton Energy Scale 0.1
N o ¢ ] Generator 0.7
- ° ] Method 0.4
6F ® ® ] Sample composition uncertainty 0.3
A ° . ¢ ] Background statistics 0.5
- ® B Background modeling 0.2
2 ®e o*** ] FSR modeling 0.3
' | | ¢ | | | ] ISR modeling 0.3
q55 15(} 165 170 175 180 185 19{: :195 PDFs 0.6
Total 2.9

My, = 1712 £ 2.7(stat.) £ 2.9(syst.) GeV/c”
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Sample composition after event selection

Background 1 tag > 2 tags
non-W QCD 234+ 204 | 1.6 +2.3
W Hlight mistag 221 £5.7 | 04 £0.2
diboson {WW, W Z, Z2) 5.6 £ (.G .5 £ (.1
4 =y e, pft, TT 36 0.5 0.3 0.1
Surn of above 3 31.2 £58 | 1.2 £ (.2
W + bb 324 £ 125 | 6.6 £+ 2.2
W+ e 194 £ 6.7 | 0.8 £ 0.3
W +e 103 £ 3.6 | 0.5 £ (.2
Single top s-chan 24 £0.3 | 09 £01
Single top t-chan 27£03 | 07T £ 0.1
Surmn of above 5 672 £ 21.8 | 9.5 + 2.6
Tatal background 1218 £ 31.7 | 123 £ 4.4
Events observed 479 119

Lepton P

o Daxiafthrough period 1)
’ Me=an = 5177
o.1e AMS = 3327
q MC {<ignal+ bhkgnd)
0.1e M=an = =4 523
014 AMS = 3042
012
o
00g
00e K-SCL =0.54

MET (L5 corr)

40 50 &80 100 120 140

Lata fhraugh periad 19)
M=an = 50,35
AMS = =73

MC (signal + bkgnd]
M=an = 5253

AMS = 3071

K-SCL=-077

=1] =0
MET [ GeY)

Signal likelihood calculation is performed by integrating over
the matrix element using the following formula:
24

L{g | m, Asps) =

1 1

L. = event likelihood

N{m.) A{my, Aps)

1=1

Donatella Lucchesi
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For each event calculate the
background fraction for that event
f.,(2) = B(q)/(S(q)+B(q)), where q is
neural network output for that event.
This method does not include an

explicit background likelihood.
All events are treated as signal.

Neural network discriminan t |
c
i)
‘30-12_— —— signal m=160
= - —— signal m=170
€ 01" - —— signal m=180
& O P ----- W+bb background
L {'*‘-'-{...:t_-_-_. ----- W4light background
0.08: i T
L P 1 ----- QCD background

0 = 11 | | | | L1l I 111l | L1l | | | | | | | || I 11 | I-.LI.h
0 01 02 03 04 05 06 07 08 09 1
Neural net output

Data are a mixture of signal and background and to recover the
likelihood for the signal events, the background contribution is

subtracted>

log Lsig(m‘r,JES) = Z[log L(mt,JES)] - n,, log Lavg(m’r, JES | bck)

Donatella Lucchesi
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Lepton+jets Result |

The W->jj is constrained to the measured W mass to improve JES
CDF Run Il Preliminary 4.8 fb"

02- — A(lnL)=-05
o4k — A(InL)=-2.0

0ef, AT

1 | 1 1 | 1 1 1
170 ™ 172

1 1 | 1 1 1
173

1 | 1 1 1 1 | 1 1
174 175

m, (GeV/c’)

The results of the fit are
m,=172.8 +0.7(stat) +0.6(JES) + 0.8(Sys)GeV/c’
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Top-antiTop mass difference |

Test of CPT in the top sector. First test done with quarks!
» Same analysis of mass

3 [a)edets DO 1M 3
measurement. = L;:.”S;- AT
. . 175¢ . 2 170F - £
» Use Matrix Element with (0 -
: 170F -\ - 165F 1 -
m_ different from m— ; o\ -
U T tesf 160 NG TR
» Likelihood written as 365 170 175 130 365470 175 180
function of Am=m_ - m= m [eeV) ™ [GeV]
: [D@,1fb" etjets] £ [D@,1fb'  ptjets
= [ A=033+503GeV { = [ A=6.74+4.71GeV
= 1 1 =1
- @ | \ B S o AR A
0.5 / \ 1 osf f"* \
/ | [ / .
u.._._.-f/f ....... \\_.-- u- .l....l...-
=20 -10 0 10 20 20 10 0 10 20
A [GeV] A [GeV]
Am =3.8 +3.4(stat) + 1.2(Sys)GeV/c
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_ TendlteMetod |

Method: build top mass and JES template for signal and background
Use the templates as pdf in the Likelihood.
Extract top mass and JES

Hadronic decay channel
Reconstruct the event kinematic by minimizing:

2 2 2
a_ (mfy —Mw)®  (nfy) —Mw)®  (nf) )" (i) E"‘: ' — AR
¥ Ty I I? i =

mjj = invariant mass of mjjb = invariant mass of P =top transv.
two light jets three jets momentum

rec

For each permutation we obtain m;
signal (MC) and background (data)

Donatella Lucchesi 24
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Quark Top Mass: All Hadronic

Signal template: Monte Carlo data Background template: data
K

E B tt m{* templates, 2 tags events (JES = 0.0) EO-UB - Background m:e “template, 2 tags events
- o™
00.14 L r
3 [ Miop = 160 80,07~
"?'é I - P s | Corrected Bkg
,?5’0-12._ I Miop= 170 .”.‘;0-06:—
] i Mtop = 180 e . oo
§ o1 Mtop = 190 20.05F — P(m™)
B B rec ) -
E0.0B a - P(mt | Mtop,JES) ._,_0_04_
0.06 :— 0.03f
R 0.02f
0.04 — N
i 0.01F
e = :
- 0 o
0 B 1 1 1 1 1 1 1 | I T T T N N — 4 I L L L 1m 1m m 2m % G
100 150 200 250 300 \ m;™ (GeV)
m= (GeV) AL

_|".|; ﬂ:' P:n:“ [:m‘hi | M!‘ﬂ ’JEE:] _I-ﬂmei [:m‘h i:]
L — L + L 'EMH]:- = 1_['!=f. -+ n]:+m e
tot M top JES

TEL THELT

The Likelihood has two [Nt P FLy (w ¢ | Meop, JES) s FLY (e, )
’E-T - l_[-!=1 i iy,

terms: one for the mass

and one for JES
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AJES

All Hadronic result

CDF Run Il Preliminary, (2.9 fb")

.

-Ln(L/Lmax) Contours, 1 +> 2 tags events

Fitted Values
-Ln(L/L )=4.5
max

-Ln(L/L__)=2.0

-Ln(L/L__)=0.5
Ll I L1 1 I Ll 1 I L1l I L1l I L1 1 I L1l I L1l I L1l I 1

168 170 172 174 176 178 180 182 184
Mtop (GeV)

Eventsi5.0 Gev)
B

CDF Run Il Preliminary (2.9 fb™")

= 2 tag: eventzm"
9

—|— Data
- Fitted tt

I Fitted Bkg

i Ndof = 20.21 22
Frob = 0.565

100

130

M, = 174.8 + 1.7 (stat) £ 1.9 (syst) GeV/c*
tSMtﬂp/Mtﬂp ™~ 1+5%

Donatella Lucchesi
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Top Quark mass combination

CDF Top Quark mass (*Preliminary) Mass of the Top Quark (*Preliminary)
) ®
o o CDF- di-l 167.4£10.3+ 4.9
-nadaronic -
(Run 1 186.0 +10.0+ 5.7 DO-1 di-l 168 4 +12.3+ 3.6
_ * . _ - -
R 167.4+10.3+ 4.9 CDF-Il i 171.2+2.7+2.9
Leptonists ° DO di- 174.7+2.9+2.4
(Run 1) 176.1£ 5.1+ 5.3 CDF-1 1+ ®
. —_——— 176.1£ 5.1+ 5.3
Dilepton . _—
(1.9 7 171.2+2.7+ 2.9 DO-1 I+j 180.1+ 3.9+ 3.6
‘I_ept{)n+._lets (Lxy+lepton I:'T} : 175.3+6.2+ 3.0 ‘CDF-" " B 172109+ 1.3
(1.9 = Des S . ) ——
e e~ DO-11 1+ 173.7+ 0.8+ 1.6
epton+Jets o
S 172.1£ 09+ 1.3 .
(3.217) CDF-l all 186.0 +10.0+ 5.7
. ) g . ) —_——
Arame 1748+ 1.7+ 1.9 ChF-Ilald 1748+ 1.7+ 1.9
i - "CDF-II trk .
: 175.3+6.2+ 3.0
CDF Winter 09 1726+ 0.9+ 1.2 : |
(3.217) (stat.) + (syst. Tevatron March'09 1731+ 06+ 1.1
2 hep-ex/0903.2503 " T (stal.) £ (syst.
| | | | x ”d°f|= 36/6 (73T’°) | | | | x?/dof = 6.3/10.0 (79%)
|
150 160 170 180 190 200 150 160 170 180 190 200

My, (GEV/C?) My, (GeVic?)

172.6:0.9(stat)+1.2(syst) GeV/c®  173.1:0.6(stat)+1.1(syst) GeV/c’
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Top Quark Mass: What are we measuring? |

» All Mtop measurements make heavy usage of Monte Carlo

» So we measure the MC top mass!

» Usually in the MC the parameter we calibrate to is the tfop-quark
pole mass.

> All say It's pole mass with A, ~200 MeV/c*

» If not, the measured top mass should be corrected but the
correction factors are small less than 10%.
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List of

parameters
that enter the
Standard
Model fit.

Last column
gives the fit
results for
each parameter
without using !
the correspondi
experimental
constraint in

the fit

Paratoeter Input value F"‘tee Re=zults from global EW fits: C.-:am%?a'erej?r ul';’.':a
in fir Stanclard fit Complete fit eap. inputin line
Mz [GeV] 91.1875 & 0.0021 yes 01.1874 & 0.0021 01.1876 & 0.0021 g1.1974 00151
Tz [GeV] 2.4952 4+ 0.0023 - 2.45980 + 0.0015 2.4958 + 0.0015 2.4952 F 5 000C
o, [nb] 41.540 & 0.037 - 41.478 &+ 0.014 41.478 & 0.014 41.469 £ 0.015
R? 20.767 &+ 0.025 - 20.742 £ 0.018 20.741 &+ 0.018 20.717 & 0.027
AL 0.0171 + 0.0010 - 0.01638 + 0.0002 0.01624 + 0.0002 0.01617 X3 050s
Ag D 0.1499 4+ 0.0018 - 0.1478 4 0.0010 0.1472+3-2003 -
A 0.670 =& 0.027 - 0.6682 T 0an3s 06879 15 Aonas 0.6679 ) 50ni
A 0.923 + 0.020 - 0.93469 4 0.00010 0.93483 0 Donne 0.93463 1 0000E
Ade 0.0707 & 0.0035 - 0.0741F3- 0058 0.0737 &+ 0.0005 0.0737 + 0.0005
AXE 0.0992 + 0.0018 - 0.1036 = 0.0007 0.1032 +0-0007 0.1037 00002
R? 0.1721 = 0.0030 - 0.17225 &+ 0.00006  0.17225 +0.00008 0.17225 & 0.00008
R? 0.21629 + 0.00068 - 0.21578+ 0.00005  0.21577 +£0.00005  0.21577 & 0.00005
sin¥ o (Qrp) 0.2324 + 0.0012 - 0.23142 4 0.00013 0.23151 5 0001s 0.23140 500033
My [Gev] () Likelihood ratios  yes 83t ot 1163505 I
My [GeV] 80.399 + 0.023 - 80.384 +0- 012 80.371 00 80.361 *5- 013
Tw [GeV] 2.098 + 0.048 - 2.002 1000t 2.082 £+ 0.001 2.092 &+ 0.001
i [GeV] 1.25 &+ 0.08 yes 1.25 =+ 0.08 1.25 £ 0.08 —
T [GeV] 4.20 & 0.07 yes 4.20 &+ 0.07 4.20 &+ 0.07 —
s [GeV] 173.1+ 1.3 yes 173.2 +£1.2 173.6 + 1.2 179.5 5%
Aal3 (AF2Y (18) 2768 + 22 yes 2772 &+ 22 27647122 2733157
3_,’@1;} - yes 0.1152+0- 0= 0.1193 £ 0.0028 0.1183 4 0.0028
’&!HIW [MIe¥ ] [—4,4]1;[190 yes 4 4 -
Sp sin®g (1 [—4.7, 4.7 ]thec yes 4.7 0.8 -
Senpl (1) [—2, 2]thec yes 2 2 -
5|;[—1K.£ () [—2, 2]thea yes 2 2 —

'{*:'.ﬂwerage of LEP {4, = 0.1465% £+ 0.0023) and SLD (4, = 0.1512 &+ 0.0021) measurernents. The complere fir wio the LEP
{SLD) measurernent gives A, = 0.1473 4 0.0000 (A4, = 0.1465 129307 y (2)1 brackets the 2o, TIn units of 1072, () Rescaled

due to o, dependency.



Top Quark Mass and the H |

Contours of 68%, 95% and 99% CL obtained from scans of fits with
fixed variable pairs m_vs. MH .

No mt in the fit

m_ in the fit

L

1= I:Glri-l:lr-l:lll'l'lIIFII WA

5% 959% CL 18 condours incl.
m, WA and dimcl Higgs searches

Complete fit including esf§

J!I.IIIIIlIIIIIlIIIIlI

C(” dC(TCl 160
L B8%, 95%, 99% CL 1M comours Inch m__ WA
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Top Quark Charge |

In Standard Model Top is expected q=2/3, exotic quark q=-4/3
SM: 1->W'b gq=2/3 XM: t->W'b q=-4/3

/E,q |
x¥Use a sample of lepton+jets t :’HJ" e

Xb-jets is required using btag

® |Lepton charge gives the W charge N
® Charge of the b: require an additional 3 ;| cor run ipreiminary (27
soft lepton b->I" b->I '
® Kinematic fitter determines the b-jet |
of the final state Ivbjjb .

Measured

_ 1 Nayp — Nyyg — Bk x Dy

A
: D NSEI + NKM — Bkﬂ

(3)

4 2 0o 2 4
XM excluded at 950/0 CL Normalized Asymmetry
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Top Quark Width |

Standard Model predicts a Top width~1.5 GeV if m_=175 GeV/c’

® Start from a sample of lepton+jets events

® Reconstruct the mass m_" minimizing x’

® mjj constrained to W mass

1-tag Lepton+dJets

£0.06—
£ @
g CODF Run Il Prefimilary 4.3 fo” gﬂ.ﬂﬂ B
2 r T =15GeV
— 2044 (o,) T - top
0.04 — o
0.06}- _
— 0.0 (o) - — Fbp =10.0 GeV
— +2.0 A g (o) 0.04- — T, =20.0 GeV
0.02 B
0.02]
0 |

] I I ] 1 | 1 1 [ T T T T TR T R B
60 5 P w, eevicy o 150 200 230 300 320
M (GeV/c”)
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Top Quark Width |

In order to extract the width the likelihood is minimized

: backgroud
Lshﬂ.pe 27 Tipo

Tle —+ Tip,

Reconstructed
mass to be
Qﬁ 1— CDF Run Ii Preliminary 4.3 fb” :::z;::;:zz de.rer'mined

B T T * -log(L)=4.5

05—

(~1
T | T 1

0.4 GeV < p< 4.4 GeV @ 68% CL

[eop< 7.5 GeV @ 95% CL

05—,
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l—'fnput(Gev) )
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Top anti-Top resonances |

Determine the Top-antiTop cross section in bin of Mtt:

. bk
erf W; f ALY =

® Start from a lepton+jets sample.

® Apply “in situ” JES calibration (mjj)

®Use the unfolding technique to obtain
Mtt from the reconstructed 1 mass
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Summary

Too charse : not 4/3 @ 95% CL anom coupl : no evidence found
i f. = 0.110 + 0.059 (stat) + 0.052 (syst)
Top width < 7.5 GeV @ 95% CL q, |
AM, = 3.8 * 3.7 GeV/c? <l

q W

L g
0000 L
B(t— Wb)/B(t—Wq)=0.97 * 0.09

- A BR(t - Zq) < 3.7% at 95% C.L. _

o = 7.50 * 0.48 (stat+syst) pb
Afb= 19.3 * 6.5 (stat) £ 2.4 (syst) %

do/dMtt no discrepancy with SM
do/dpt no discrepancy with SM

fraction via gg fusion : 0.07+%15_¢ 07 V Sorin

Single Top Observation !!
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