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Top Quark Properties

at the Tevatron

Outline: * Measurements of the Top Quark Mass

* Measurements of other Top Quark Properties

> W Boson Helicity
> Top Quark Charge
> Search for tt Resonances

Philipp Schieferdecker, Munich University (LMU)
on behalf of the CDF and D@ Collaborations
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CDF and DG, the Tevatron Detectors
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* Both CDF and D@ recording collisions at /s=1.96 TeV from the Tevatron,
currently the world's only top quark factory

* Precise tracking and vertexing for b-tagging and improved lepton identification
* Data taking efficiency: >85%

* More than 1fb™” of data recorded per experiment;
Results presented here make use of up to 750pb™
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Production

* In ppbar collision at /s=1.96 TeV, top quarks are

primarily produced in pairs
> SM cross section: ~7 pb
> ~85% via quark annihilation
> ~15% via gluon fusion

* t->Wb branching ratio ~1, different analysis channels
considered according to W boson decay modes:

> dlljets (~44%)

> lepton+jets (~30%)
> dilepton (~5%) 44%

tHets 15%

15%

"dileptons™

* Reconstruction of T-leptons is experimentally
challenging. 7-final states are not considered in the

analyses presented here, in the following "“lepton”
always refers to e or !

Lepton+Jets:

> >4 calorimeter jets (2 b-jets)

Backgrounds: Z+jets, Diboson

> 1 isolated energetic lepton (e or p) m
> missing transvere energy
w v
proton
t
q g b
/ \ B
q t
antiproton ,
w- q
Backgrounds: W+jets, fake leptons q
Dilepton:
> »2 calorimeter jets (2 b-jets)
> 2 isolated energetic leptons (ee, ep,or pp) et
> missing transverse energy (2 v's)
v
b
b
antiproton +
n
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Quark Mass

* The top quark mass is a free parameter of
the Standard Model

* The top quark is by far the heaviest of the
six known quarks

* I'ts suspiciously high mass suggests a special
role of the top quark in the Standard Model

yet to be revealed >
)
=

S

1 —LEP1 and SLD
8054 LEP2 and Tevatron (prel.)
68% CL

* Precision measurements of the top quark
and W boson masses constrain the mass of
the Higgs boson via radiative corrections

* With 4-8fb™ of Tevatron data: dm.~1.5 GeV Im
(CDF and D@ combined) ¥4 300 0
150 175 200

Tevatron top quark mass measurements will

be relevant for many years,
even after LHC turnon

Philipp Schieferdecker, Munich University (LMU)
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CDF: Template Method (lepton+jets)

Reco. Top Mass (1-tag(T))

* For each event, reconstruct m, using a kinematic fit:

0.1 4:_ CDF Run Il Preliminary
. {p?’.fr'r . pi’,m.z:ne;\)g 0.1 2:_ Mmp:
= 3> U?T ' S F [ 145 GeV/c?
i=tdjete 0 = 01 [] 165 GeV/c?
(_p;:E.f?r o p;.‘E.?}u‘tﬂSjQ 5] - |:| g5 Gevfcz
5> & 008
i=r.y g = - [ 205 Gev/c?
: 2 - S 0.06[
{_'_1'_{{-1/ — _'_1'_{‘[;1.-’ JZ {J-{Jj — ;1'.(1,{.—’)2 -.t__)' &= -
+ rZ + I‘Q v C
w W - 0.04-
(Mpg, — miee)2 (M, — mieco)? -
I’y T2 0.02—
* Choose m, from jet-parton assignment with lowest x miece(GeV/c?)
* Build template distributions from Monte Carlo samples CDF Run Il Preliminary
. . 2t 1-t
with different true top quark masses 4 2000f At

—
[=]
[=]
=

All Events ! 3 All Evants
L 1800

saal RMS = 27 GeVic” % }4&38_ RMS = 32 GaVic®
* Extract result from data sample using an unbinned B Cor Como ) | @ 12008 B B [

likelihood fit:

Events/5 GeV/c?
&
[=]
[=]

reco

m Trhss 100 150 200 250 300 350 100 150 200 250 300 350
(Z f: t f: JJ f: 2 2
. R ) X recof Gall/ recofzal/
bal]]l)le S}]a]}e >< Sllape >< nev >< 'Cbg m, l: BY/c ] m, ( L tis :I
1-tag(L D-ta
alL) oo g

[ All Events

AMS = 31 GeVic®
B corr. Comb (183)
RMS = 13 GeVic®

800k [ Al Events

700 RMS = 37 GaVic®
600} B Corr. Comb (20%)
RAMS =12 Gavic®

* Divide events into 4 subsamples according to the number

of identified b-jets to improve statistical sensitivity
> events with more b-tags show better mass resolution and higher S/B
> 1-tag(L): lower pT threshold for 4™ jet than 1-tag(T)

=]

[=]

o
TETTTTTTTTTTTT

300
200
100

Events/5 GeV/c?
5
[=]
Events/5 GeV/c’
o
(=]
[=]
T

100 150 200 250 300 350 100 150 200 250 300 350
m{‘m(GeWcE} m{“"(GeWcE)
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CDF: Template Method II

In situ jet energy calibration:

Use reconstructed di-jet mass templates, various scales =3

> Reduce dominant systematic uncertainty due to jet

2-tag
sz 1T [ Al Evens
. . = 1200 .
> The mass of the hadronically decaying W boson grocs G o
provides a constraint on the jet energy calibration £ %o o
& 200
> Expressed in units of the uncertainty o(p;,n) of the AR e 2o
external calibration 1-tag(L)
“p 1800 [ Al Evenis
1800 RMS = 41 GeVic™
@ 1400
>

I o Camb (17%)
AMS = 17 Gevic®

% 50 100 150 200_250 300 35

o

CDF Run Il Preliminary

1-tag(T)
°p 3000¢ [ A1l Events
2 4000} RMS = 47 GeVic®
g B Corr. Comb (213)
Pﬁ 3000 RMS = 15 GeWic™
2 2000}
5 1000f

0(] 50 100 150 200 250 300 350
m”(GeWc

D-tag

=, 3500 [ &Il Events

% 3000 RMS = 53 GaVic®
» 2500 I Corr. Comb (12%)
g 2000 RMS = 17 GaVic®
8 1500

+= 1000

w 500

OU 50 100 150 200 250 300 350

energy scale! mGevic’) mfaevic
Systematic Uncertainties: Source AM,, (GeVIc?)
> Dominant systematic uncertainty (JES) absorbed in Residual Jet Energy Scale 0.7
likelihood fit result (~1.8 GeV) ISRIESR 0.6
B-jet modeling 0.6
. Background Shape 0.5
> Residual JES error: fro and n dependent scale 5 I

N . JE from Pr n dep Background JES 04
uncertainties Parton Distributions 0.3
L o o Generator 0.2
> Remaining uncertainties largely due to uncertainties in Simulation Statistics 0.3
modeling B-tagging 0.1
Total 1.3
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CDF: Template Method III

Result:

-3
o
m,=173.4 + 2.5 (stat.+JES) £ 1.3 (syst.) GeV | &
<]
or
m=173.4 + 2.8 GeV
Single best measurement of m,
AJES=-0.3+0.60
CDF Run Il Preliminary (680 pbq)
—_ 16 2-tag: 38 events ~
' :; 3 ' I Expected error with observed num events
3 10f [ pata k) v 450F
n 8E . 2 > - CDF Run Il preliminary (680 pb™)
3 6f [ signal + Bkgd 3 & 400%
= E I - F
i o & s 305
0 , , @ 300E-
mie (GeV/c”) me= (GeV/c’) B o50F-
@ E
24 £ 200
~ 12 1-tag(L): 61 events ~ 22 O-tag: 97 events = -
~_! b : ﬂ-'-‘! 20 g: Z 150
3 3 16 i
o  8F 9 44 100
2 &k 2 12 a
= BF 5 10 S0E-
““ Eg _ 05 VAL
S N % 4 -2 0 2 4 6
0 Bt [] 0 e A T 2
700 150 200 250 300 350 400 700 150 200 250 300 350 400 Error (GeVic)

mie= (GeV/c ) mee (GeVic)
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Matrix Element Method

* Use each event's full kinematic information to calculate probability to originate from
t+ production, as a function of assumed m,

* Calculate the probability to be background accordingly and combine to event probability:
> Pevt(x;mtlfsgn) = fsgn Psgn(X:mT) + (l-fsgn) Pbkg(x)

where f_ is the fraction of signal events in the sample

sgn
* Combine all events in a likelihood
> -In L(x,,....x;om,f ) = -Z.," In P (x:m,f_)

and maximize likelihood w.r.t. fo m. and f

sgn

* Well measured events contribute more than poorly measured events:
achieve optimal use of statistical information!

* I will present applications of this method to both lepton+jets and dilepton events

* Lepton+Jets: Use invariant mass of hadronically decaying W boson to obtain JES
> L=L(x,,...x.m,f, JES)
> JES is global scale factor relative to external jet energy calibration
> Reduce dominant systematic uncertainty by fitting m, and JES simultaneously

April 20™ 2006 Philipp Schieferdecker, Munich University (LMU)



Calculation of the signal probability:

-
> Integration over parton phasespace (y) Proton
> Assume all angles to be well measured Antiproton

> Assume p.(11)=0
> Parametrize detector resolution of all energies (W(x,y))
> Perform remaining (5-6) integrations using MC integration techniques:

Pi(Z,m) = ;- [ dpadpaf (o) (p) doe(F,me) W(Z.7)

A" - - -y L - - T - -
Normalisation PDFs diff. xsec det. resolutions
MATRIX ELEMENT

> Consider all possible jet-parton assignments!

> Consider all possible solutions for the z-component of the neutrino momenta

April 20™ 2006 Philipp Schieferdecker, Munich University (LMU)



Parametrization of jet energy resolution: jet transfer function W(Ej,Ep)

* W(E, E,) yields for each parton energy E, the
probability to be measured as E; (j=jet) in the
calorimeter

* Parametrized as a double Gaussian in 3E=E;-E,
(5 parameters), where each parameter is a linear
function of E, itself
> jet resolution is function of E,

* Different parameter sets for light jets, b jets, and
semileptonic b-jets. Derived from Monte Carlo
events.

* Lepton+Jets:The global jet energy scale parameter
JES is included in the event probability via the jet
transfer function:

April 20™ 2006

light jets:
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CDF: Matrix Element Method (dlle*ron)

ilepton-Result:
m=164.5 + 4.5 (stat.) =

3.1 (syst.) GeV

* Most precise dilepton-measurement to date

* No b-tagging used in result above

* Result with b-tagging: 162.7 + 4.6

> require at least one b-tagged jet

(secondary vertex tag)

-
[{e]
(3]

Mass Calibration:

F |\||\||\||||\||\\l‘\l\\ll\ ||\\|\ LILELBL 1T T
3 . .
% 190] Herwig tt I N N R
8 ol 178+ MMy)xs L
= 150 . /
5 1750 i il =
% ]
% 1701 =
= 165 -
= M=176.7 0.1 -
Q 160[ -
= $=0.85 = 0.01 ]
155F- : SRS S NS
_I\I | I |||\||\\| \I\\il\ ||\\I\E||\||\|III\
155 160 165 170 175 180 185 190 195
M, [GeVic|
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=
.l-lc-) 0.2 CDF Runll Preliminary
8 f L dt =750 pb™' (64 events)
>
= -
% 0.15 P
2
<]
o o
o
-
.
°
+ 3.0, GeV L o
. |
® e
) @
945°°°%%0 Te0 170 'mo
. e . M [GeV/cT]
Systematic uncertainties:
Source AM,; (GeV/c?)
Jet Energy Scale 2.6
Generator 0.5
Response uncertainty 0.3
Sample composition uncertainty 0.7
Background statistics 0.8
Background modeling 0.8
ISR modeling 0.5
FSR modeling 0.5
PDFs 0.6
Total 3.1

Philipp Schieferdecker, Munich University (LMU)




CDF: Matrix Element Method (lepton+jets)

CDFRunll prellmlnary (680 pb’ )

Lepton+Jets-Result: o ;
m=174.1 + 2.5 (stat.+JES) + 1.3 (syst.) GeV| S5} w0 ‘
* More powerful technique than template method (p.5-7), [ X ]
> exactly 4 calorimeter jets [ : _
| ‘1é5l - I1"/0‘ - I‘I%S‘ - I1i‘30I - I1€‘35
M _ (GeVic?)
00 Mass Calibration: Systematic uncertainties:
N§ 00 1757 £ 0.1831 | Source of systematic uncertainty | Magnitude (GeV/c?)
S ||pt  0.9791:0.02889 Residual JES 0.42
= ' b-JES 0.60
g 180 ] Generator 0.19
° ISR 0.72
<’ | FSR 0.76
170 - ] b-tag ET dependence 0.31
v JEs—100] ] Background composition 0.21
- JES =106 | PDF 0.12
160 L= M Monte Carlo statistics 0.04
M, - 1725 (GeV/c?) Total 1.35

10|
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DJ: Matrix Element Method (lepton+

DO Run Il Preliminary

Lepton+Jets-Result:
RE170.6*4'°_4.7 (stat.+JES) + 1.4 (syst.) GeV

Single best D@ measurement

* Based on 370pb-1 dataset

* Similar to the CDF template analysis, the sample

is divided in subsamples with 0,1,0or 2 b-tagged jets
> ~20% improvement w.r.t analysis w/o b-tagging

> ~30% improvement w.r.t. selecting events with at least 1

b-tagged jet

Mass Calibration:

mit, - 175.0 (GeV)

-10

10|

Offset: 1.769+ 0.101 GeV
Slope: 1.019+ 0.047

DO Run Il Preliminary

-10 0

mive - 175.0 (GeV)

top

|
10

Pull-width Calibration:

to) p)

fit

pull width (m

-
o

—
e

0.9

-
W
T

Pull width: 1.711x 0.04

DO Run |l Preliminary

1 |
-10 0 10

mite - 175.0 (GeV)

top

L (m r(}p}/L max

max

LUES)L

0.5

ets)

| My = 170.67° GeV w -
| combined sample 1_
i 370pb~
I 175 evts .
) | | L

150 160 170 180

_DOIRun Il Preliminary

My, (GeV)

JES= 1027 = w .
combined sample|
370pb~]
175 evts ]

I | L |
1.05 1.1
Jet energy scale

0.95 1
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CDF: Length Technique

* At the TevaTr'on,. where top pairs are m1=183.9 +15.7 (sTaT.) + 5.6 (SYS'I‘.) GeV
produced approximately at rest, the boost

given to the b-quark is correlated to the top mass: Tf’_""m‘]“"”d "a' '“"’d <.L”>'.o.vfﬂa".j ~
| CDF Run 2 Preliminary - 695 pb™ .

-13.9

2 2 2
= e +mb_mw ﬂﬁ[]-iﬁ
ks 2memy T me
* boost -> avg. lifetime -> avg. transv. decay-length

Mass [GeV/c?
[ ]
2

I~
=
=

* With current statistics, this method is not 180

competitive to other measurements yet 160 |

- 157 ]
M, = 183.9,; GeV |

* no jet energy scale uncertainty, as the method 140 :
relies purely on tracking i

120

048 0.5 052 054 056 058 0.6 062 0.64

* Uncorrelated with other measurements <Ly,> [cm]

Transverse Decay Length L, : Definition Transverse Decay Length L, in MC

lU-x L \ _mm =130 GeV

E My = 180 GeV

r —_—m, = 230 GeV

= __* w0’ |

Primary J, Second ary i
Vertex ,’ Vertex .
/\ “

5_

10 E

0 5 10 15 20 25
Lﬂ. [mm]
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DJ: Dilepton Analyses

Neutrino Weighting Analysis Matrix Weighting Analysis

* Underconstrained kinematic fit * Use Matrix Element prediction and m, to

compute event weights
* Assume n distribution of neutrinos from MC P 9

* For each event, choose m, at the peak of

* Compute weights for each event,m : el e
P 9 ! the weight distribution
* Compare weight distribution in data with

MC templates * Compare m, distribution with MC templates

|mf=175.6 + 10.7 (stat.) £ 6.0 (syst.) GeV |m,,=176.6 + 11.2 (stat.) + 3.8 (syst.) GeV

DO Run I Preliminary — 56
+w %]5 " | D@ Run Il preliminary 37Opb'1 w
-1 — I
370pb+ 54 | 14 evts
21 evts: I ’ (at least one b-tag / N

),
.6 [ *\M i

| 1 " " N | N M ! | N ! 1 ! ! N | ! N M | " L
Input Top Mass {GeV) 120 140 160 180 200 m 22(% V)

top

—h
w
L]

ey
i+
[

e
w
=

852 -

ey
o
(5]

-y
1+
[~}

, -nilLikelihood) for combijned ¢channels
o
n‘l

ey
w0
1<)

S| : : : : :

s
4]
Ca
dT\III}IIIIIIH\I\III}\I\IIIIHlIIII!IIII|\I

=
o
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: Combination of Tevatron Results

World Average: Best Independent Measurements

m,=172.5 + 1.3 (stat) + 1.9 (syst) GeV of the Mass of the Top Quark (*=Preliminary)

* Systematics limited! :

* Precision Measurement: Am.~1.3% :

* In the 4-8fb™' future, we expect ... :

... ~1.5 GeV total error :

... dilepton to become systematics CDF-l I+jets 1 :, o 1761+ 7.3

.. all-hadronic measurements to | lets ; ’ 180.1+ 53
contribute significantly CDF-II l+jets* - 173.4% 28

5 Leptontjets chonnel (CDF +DO combined) DO-II |+iE't5\'f —.'i- 1706 4.6

?u ]

= CDF-l all-jets : ® 186.0 £ 11.5

B L R e ety (o g 1 :

% 3.5 : -]-;s:.:f;n,i:egn?ii?nmm unceranties : x2fdﬂf - 8.1!8
Tevatron Run-II* - 1725 + 2.3
l,; —._""-," | L L i : |

R ————r 150 170 190
O_Z Top Quark Mass [GeV]

4+ 5 _' T R
Integrated Luminosity (fb )
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Impact on M

Higgs

MHiggs:89+42-3o GeV A =
ch — 0.02758+0.00035 -
M, ;<175 GeV (95% conf.) 1 - 0.02749+0.00012
(207 GeV including LEP2) 4 =+ incl. low Q" data -
NH 1
I 97 |
2 ] ]
-1 ] ]
) | Excluded - S
30 100 300
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Other Top Quark Properties

* top pair decays offer countless
opportunities for Standard Model
tests

* Many of the top quark properties
are just about to become accessible
with Tevatron statistics

* Lots of room for exotic behavior

* The following slides show the latest
measurements of

> W Boson Helicity
> Top Charge

> Search for tt resonances

SM

New Physics ?

April 20™ 2006 Philipp Schieferdecker, Munich University (LMU)



W Boson Helici

* Standard Model: right-handed W from t->Wb b w W
surpressed by V-A coupling, f'~0% PN £ Aﬂ
* >0 clear signature for non-SM physics 3 — ﬂ 3 L > 3 L
* Experimentally accessible via: ﬂ ﬁ ﬂ
> Lepton pr: Charged lepton from a right-handed W et NS NS
preferentially emitted along W boson direction, w b b
therefore larger p; f-~30%

> cos 6*: angle between charged lepton and top
quark in the W boson rest frane

*x
l:,ep'ron pT 50_7f:os o
AE & — Longtudinal Soo-
CF = Lefthanded 0sE-
3 :_ "l """" nght'h ElﬂdBd 04 ™~
>E A ‘e
E =3 0.3
:|: :_ IJZE
2 E
< F 0.4
D_ 15 200 = 25|D = SDD Qf ' '.c':-.'é""rh-ﬂu'.le‘lll;I.;.ng.ql 02 0 02 'c:-.a;".;‘"c;.e;"-r"6.5;(')8'81

Lepton P_ [GeVic]
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CDF: W Boson Helici

* Lepton p; Analysis:
> Dilepton and lepton+jets events

> Lepton+Jets: at least 3 jets Combined Results:

.,:O=0.74+0.22.0'34 f+=0.oo+0.20

-0.19
* cos ©* Analysis: f<0.27 @95%C.L.
* Subsample of Lepton pT lepton+jets , oo
sample, requiring at least 4 jets In agreement with SM prediction

* At least one b-tagged jet required in
lepton+jets (secondary vertex tag)

Y. 3
Lepton pr cos O
. 0_ +0.29
60f0=0.31 0.37-0.23 t O. 19| 5 f "0.99 -0.35 + O. 19 -
- g af 8:— g 6
50; :& 35— C é >
L 2 . =~ = :
o £ : g5
o 40 ‘ oF °F B
g B ; 0 -'g Sb } .FO .
N 39 —4- Data o L ¢ Data
o i = 4F e -
Q B Best Fit L o Best Fit
_.E, coa — Longitudinal i . ° L — Longitudinal
LU 20: i “-,._l_ ---- Left-handed 35 ---- Left-handed
S | | ----- Background ol ----- Background
10— N -
B . Ham=4RN
B Ll 4’ _?_ PR R R T TR R N R R R I R e T T e AT B R R
00 50 100 150 200 250 300 0_1 05 0 0.5 1 1.5

Lepton F’T [GeV/Cc]




DG: W Boson Helici

cos ©*, lepton+jets

Combined Result:

f=0.08 + 0.08,,, + 0.06
f'<0.24 @95%C.L.

syst

In agreement with SM prediction

* Use topological likelihood
discriminant to select top pair
enriched sample

* Use kinematic fit to reconstruct top
pair and W boson rest frame

* Fit cos ©* distributions with Monte
Carlo templates, varying f° from 0.0
10 0.3

* Extract f° using binned likelihod
technique

Events

Events

25
20

0

14

12f
10}

15}
10}
5:

O NN L O

°=0.14+0.09:0.05 | —e— DO data

70 n [ ]ti— I+jets (V-A)
= + ===t I+jets (V+A)

M backgroun}

cos ©*, dilepton

cosg*

370 pb|'

f°=-0.12:0.16:0.09 | —e— D data [
L Jtt— 1 (V-A)

- it 1 (V+A)
background
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DJ: Top Charge

e Standard Model (SM): Q,=2/3e

e Interpretation Q =-4/3e possible as well

* lepton+jets selection, requiring 2 b-tagged D@ Run Il Preliminary

] -
jets (secondary vertex tag). ~95% top pairs. c
y Y J PP =15 — Q(top)=2e/3
* Use kinematic fit to reconstruct top pairs 5 1 — Qtop)=4e/3
> Correct t->Wb assignment: ~78%. & | . Data
E -
* Measure the jet-charge of the tagged jets 210
to discriminate between b and b, using tracks ]
associated with each jet: . | #
Zi qi ])%2'6 5 |
Gjet = W 7
Liet D p[%ﬂ ] L + ) ‘
_ | ‘
* Two measurements per event: — T lT =
(1) lepton charge plus associated b-jet charge 0 0.5 1 1.5 2

(2) other b-jet charge minus lepton charge Reconstructed Top Charge [e]

* Construct Q,=2/3e and Q,=-4/3e templates

and compare to top charge distribution
derived from data
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* To test the Standard Model, a likelihood ratio A
is computed:

A = 2=t

with
> p*"(q;) = probability of charge q; being
observed for Q,=2/3e (SM)

> p*(q,) = probability of charge q; being
observed for Q,=-4/3e
(EX=exotic models)

* The expected distributions of A are derived in
Monte Carlo ensemble tests for both scenarios

* The data sample yields A=11.5 (dashed line)

April 20™ 2006

Number of Ensembles

-
Qo
'S

-
o
w

—
o
N

Q,=-4/3e excluded @94%C.L.

DY Run Il Preliminary

o

107
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Search for tt resonances

Exotic models predict top pair

production through the decay of new
heavy gauge bosons: = > Assume resonance mass M, in the

range [350-1000] GeV

W \
> Assume resonance width N,=0.012-M,
aq X?
b
. b
q t
W q 0
= D@ Run Il Preliminary
o] > 10
¢ § —— X->it with My = 400 GeV
2 4L — X->tf with My = 750 GeV
Consequences:
> cross-section higher than SM expectation

> pesonances in the tt invariant mass ——» 4
distribution o
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COF&DG: Search for tt resonances

CDF: Dg:

* lepton+jets selection, no b-tagging * lepton+jets selection, at least one b-
requirements tagged jet (secondary vertex tag)

* top quarks reconstructed with * top quarks reconstructed with
matrix element method constrained kinematic fit

Limits on production of leptophobic Z':

M,>725 GeV @95% C.L. M, >680 GeV @95% C.L.
CDF Run 2 preliminary, L=(:‘:82pb'1
“ _F 1 g F o =
S 50| | —+— CDF data, Nev=447 c L D@ Run Il Preliminary (L =370 pb )
) - > r
Q g 30: w e data
= | o [ _
L 40— . 3 o5 it
g I St B W+jets
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- 15 —total systematic error
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Summary

* Top Mass Measurements at the Tevatron have entered high precision era:
> Combination of results yields current world average:

m=172.5 + 2.3 GeV

> Expect total error Am.~1.5 GeV with full RunII sample (4-8fb™)

> These results will be relevant for years, even after LHC startup

* Tevatron Collaborations are zooming in on the top quark's other properties
> Current measurements show good agreement with the Standard Model

> Application to a larger dataset (~1fb™) forecasts interesting results for
this summer with significantly improved sensitivity to potential non-SM physics
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