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Introduction




Top Quark Production and Decay

@ In proton anti-proton collisions
at Tevatron energies, top quarks
are primarly produced in pairs via
strong interactions
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[ The Top Quark mass

Fundamental parameter of the Standard Model

@ Affects predictions of SM via radiative corrections

=m, can be rel?ted, with m,,, to the Higgs mass

W W

@ m, is roughly 2 the
vacuum expectation
value of the Higgs field
= probing the EWSB
mechanism (new physics?)

Precision measurement = 2 fb-! projection: dm~1.5 GeV (sM,_/M,;=30%)
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[ CDF and Dd, the Tevatron detectors

|
| DO

@ Precise tracking and vertexing: new silicon vertex detectors.
Tracking chambers and TOF (CDF)/ fiber tracker (DQ).
» Upgraded calorimeters, preshowers.
» Upgraded Muon systems.
» Upgraded DAQ/trigger systems.

Data taking efficiency: >85%
Run Il results presented here: 160-750 pb-



[ Top mass measurement ingredients ]

Precision measurement = maximize statistical significance with sophisticated

mass extraction techniques + minimize systematic uncertainties (jet energy
scale, signal/background modeling).

_ _ , _ Reco. Top Mass (1-tag(T))
Main mass extraction teghnlques. ol BOERLnI ey
@ Template methods: typically, one mass :

top”
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per event from kinematic fit, G [ 145 Gev/e?
compare data to MC templates. ——> E o:-F [ 165 GeVic
0 0.08- [7] 185 GeVic?
- B [ 205 Gev/c?
@ Dynamical methods: event by event 2 006
weights according to quality of agreement i 0.04-

with Standard Model top and background
differential cross-sections. \
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differential cross-section (LO matrix element) PDF’s Transfer function: mapping from
parton level variables (y) to
reconstructed level variables (x%



[ Top mass measurement ingredients ]

Handles on systematic uncertainties:
@ JES systematic can be reduced with in-
situ calibration of the hadronic W mass In LES.m

top

in top decays = simultaneous P Run
determination of M, , and JES from
reconstructed m,,, and M,, templates.

@ b-tagging can be used to reduce physics m_i
backgrounds as well combinatorial. .

@ Many systematical uncertainties are 1o
expected to decrease with larger data
samples. 0.96 0.8 102 1.04 106 ' 1.bs 11

Jjet energy scale




Mass in the {+jets channel




[ CDF: Template Method, 680 pb-’ ]

Reconstructed m,,, and m; from data are compared to templates of various true
Mo, @and A ¢ (jet energy calibration shift) using an unbinned likelihood fit

= uses in-situ my, constraint to calibrate the jet energy scale.

Event selection: 360 candidates, 4 samples with different S/B
o1 e or p with p; > 20 GeV and sensitivity to M, :
e E.miss > 20 GeV o0 b-tag: 4 jets E; > 21GeV
o 4 exclusive samples with @ 1 b-tag (loose) : 3 jets E; > 15GeV, 4" jet
different jet pT selections: 8GeV < E; < 15GeV (S:B = 1:1)
0, 1 (L/T), 2 b-tags o 1 b-tag (tight) : 4 jets E; > 15GeV (S:B = 4:1)
o 2 b-tags: 3 jets E; > 15GeV, 4t jet E; > 8GeV
(S:B=11:1)
Backgrounds:

2-tag I-tagi 1) I-tag(L) O-tag
NonwiQUD] 06 02 50 =14 14= 14
W+Heavy Flavor 2.4 + 1.0 84 = 30 146 + 4.7
Wilight jots 00 02 6014 890 L 190 100%,
WW /W2 011 + 003 10 =03 1.5 +04
single lop 002 +001 1.1+03 1.3 £0.3
Total Hackground 4.0 + 1.3 222 + 4.7 306 £+ 6.7
T 0 — 6.1 pb) 125 822 3.6 9
Total 46.8 104.4 G4.2




[ CDF: Template Method, 680 pb ]

m,,, reconstruction: from kinematic fit that yields the lowest 2 (with y2< 9)

: ( UE pyE)E
= Z _pT + Z '
£.aje

|l. |I g__l:

(”] B mv"'r)z [mfﬂ — my }2 (mb m, ECC‘)2 [m.bt'f'u - ”]_;eco:]z
rf': A r'lz.r r2 F2
¥ A [3

m; reconstruction: uses all
combinations of untagged jets

Template fits: parametrization of m,,, and m; for input values of M, and A g5
(signal) + parametrization of m,,, m; background shapes = probabilities

Unbinned Likelihood fit: extraction of M, Aes, N, N, (constructed from the
probabilities determined with the Template fits)
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CDF: Template Method, 680 pb

Likelihood for each sample: ., . = f;:l:ra'pe X f,:l}';pe X Loy X Liog
Gaussian constraint on A ¢
Combined Likelihood: i:total{'mt- J[ES) = J{:j_tag X “Cl—tag{T] X E’l—tag{L:I X H"::C'—tag X L‘JEg

External JES calibration uncertainty: 3 GeV —
M; in-situ calibration leads to a 40% improvement on the external ¢ g5

Combined Likelihood A ¢ vs MtO?: / Systematic uncertainties:

_ CDFI Run “ lprelimllnal'y (GIBO Pb )I Systematic Source A My,
-5:-: ; B b-jet energy scale 0.6
= Residual JES 0.7
7 Background .JES 0.4

ISR 0.5

—: FSR 0.2

3 Parton Distribution Functions 0.3

—: Generators 0.2

- Background Shape 0.5

_: b- tagging 0.1

3 IIJl: Monte Carlo statistics 0.3
165 170 175 180 185 TOTAL 1.3

Mtop — 1734 + 25(Stat + AJES) +1 .3G€V/C2 — most precise
M, =173.4% 2.8GeV/c’ single measurement L




Events/(15 GeVic)

Events/(15 GeVic)

CDF: Template Method, 680 pb-’

m,,, and m; reconstruction in data:

CDF Run Il Preliminary (680 pbq)

16 - 20
14 2-tag: 38 events <3 25 1-tag(T): 105 events —~ 18 2-tag: 57 events - 70
12 > g 16 2 60
10 D Data e 0 12 [ pata ]
8 1 e 15 2 10 e 40
6 Esignal + Brgd Z 10 s 8 [Asianal + Bkgd = 30
pre 2 4 — 2
: Bkgd only :’: 5 £ 4 Bkgd only £ 20 A
wo el w g"
0 i - 0 200 i 05 0
meee (GeV/c’) meee (GeV/c’) m, (Gevic’

. 24 100
12;_ 1-tag(L): 61 events e g% 0-tag: 97 events 3 1-tag(L): 75 events o :g
10 S 18 S S

> 16 2 2 70
o o 14 ° O 6o
6F c 12 < c S0
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Reco anti-top p,, 1-tag(T) + 2-tag events

1-tag(T): 120 events
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m, (GeVic)

m, (GeVic')

Reco top p;, 1-tag(T) + 2-tag events

O-tag: 108 events
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25 CDF Il Preliminary, 680 pb”  KS prob = 60.2 %
- @ \Wbb
. 20— Hl \V+jets
Additional - 3 Non-W QCD
_ _ C [t (M=172.5)
Kinematics 18- « Data
distributions: 100 {
5: +
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[ D@: Template Method, 230 pb’ ]

DY Run Il Preliminary

0
Event selection: = -t Er—]
. <0.15— e W4jets
o 1 e or uwith p; > 20 GeV S
o E miss > 20 GeV £ L
o 24 jets, ET > 20 GeV /:% ] background
5 <
_ : : T 60.05—i ",
@ Topological selection: discriminant H O pd P - B
. . . () B H
of input variables uncorrelated with m,_ & B = meall SR i
op 0 0.2 0.4 0.6 08 1
LB
@ Lowest %2 solution for reconstructed reconstructed Moy
m,,,,, data compared to MC templates D Run Il Preliminary
with a likelihood fit. == = Background
& ackgroun
g o0l Data
@ 94 candidates, S:B = 1:1 £
I.I>J 15_—

10

M, =169.9 + 5.8(stat)’) " (sys)GeV/c®

5
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D@: Template Method, 230 pb’

Event selection:

o 1 e or p with p; > 20 GeV
o E miss > 20 GeV

o 24 jets, E; > 15 GeV

Events/(10 GeV)

o =1 b-jet(s)

@ Lowest %2 solution for reconstructed
m,,,- Data compared to MC templates
with a likelihood fit.

@ 69 candidates, S:B = 3:1

M. =170.6t4. 2(stat)
¥ 6.0(sys)GeV/c’

-l -l -k
(= N £

<D
o |I]||[1|III[III|IIIIiII|III|II

0

%

reconstructed my
DY Run Il Preliminary

tf+Backgr0und

------ Background
Data

I T TN T T S T T N T T T | 171 1=y-d-4-4-y.d.
100 120 140 160 180 200 220 240 260 280

. o Fit Mass (GeV)
Systematic uncertainties:
untagged tagged

JES +6.8/-6.5 +4.7/-5.3

Jet resolution 0.9 0.9

Gluon radiation 2.6 24

Signal Model 2.3 2.3

Backg. Model 0.7 0.8

b-tagging -- 0.7
Calibration 0.5 0.5

Trigger bias 0.5 0.5

MC statistics 0.5 0.5 14

Total +7.8/-7.1 GeV 6 GeV



D@: Ideogram Method, 160 pb

Same kinematic fitting and discriminant as the Template analysis.
Event-by-event likelihood, each event gives a distribution of masses.

Lo (M Payie) @@@\w dm'+(1-P, )Ze " BG(m,)

!
discriminant /' /! Signal Breit-Wigner's Background shape

) _ ~ Gaussian resolutions
combinatorics weight

14 T

g . DO Runll preliminary
‘ Wl e
N M,, =177.5+5.8(stat)
Lo +7.1(sys)GeV/c’
¢ =i~ 15

wp mass (V)



[ CDF: Decay Length Method, 695 pb-’ ]

Uncorrelated to other measurements: Z//)-
relies on tracking (no dependency on JES)
© ¢+ Secondary
Boost of b-quarks is correlated to m,,: vertex
p = m{ +my —miy 0.4
2msms me /
Transverse Decay Length Tagged W + >3 Jet Events

use b'lifetime, or <L > to infer mtop 00 I CDF Run 2 Prellmmary 695 pb1 - I_
Event Selection \ 80 | + _;‘!;;;;jfg_m) -
e 1 e or p with p; > 20 GeV o + + sostopenan
o E miss > 20 GeV g — ]
@ 23 jets, E; > 15 GeV w0l + — e ]

I + == CDF Data 1
o =1 b-tagged jet e ++++++‘+ KS.Prob=3.8%

0 _____5-&— m“’m -

-0.5 0 0.5 1 1.5 2 2.5 3 3.5
Ly, [em]



CDF: Decay Length Method, 695 pb-’

@ Signal and background L,

distributions used as PDF's ——>
for pseudo-experiments ensembles

@ 375 candidates, S:B = 2:1

Systematic uncertainties:

Source of Systematic Error | Uncertainty (GeV)

+5.6(sys)GeV/c’

Generator/Fragmentation 0.7
ISR 1.0
FSR 0.9
PDF 0.5
Jet Energy Scale 0.3
Background Shape 2.3
Background Normalization 2.3
Multiple Interactions 0.2
Data/MC (L,,) SF 4.2
Total 5.6
+15.7
M,,, =183.97,(stat)

Transverse Decay Length

lu'I - _mmp:130 GeV .
—m,. =180 GeV
—_—, = 230 GeV
10’
w' b
1w’ b , , ,
0 ) 10 15 20 25
L,y [mm]

Top Mass 1o Confidence Intervals - Measured <L, > Overlaid
— 240 L DL L I L R A BRI R A R A L |
| CDF Run 2 Preliminary - 695 pb™'

Mass [GeV/c?
[ ]
S

160 |

- +15.7 1
i M,, = 183.97°7 GeV |
140 | 1

120

048 0.5 052 054 056 058 0.6 0.62 0.64
<Lyy> [em]
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[ D@: Matrix Element Method, 320 pb™ ]

Pioneered by D@ with re-analysis of Run | data = uses in-situ M,,, constraint
to calibrate the jet energy scale.

Makes maximal use of information in each event by calculating event-by-event
probability to be signal or background, based on the respective matrix elements:

])evt(x’.m JES) — f;opijsig (‘x" mtop’JES) + (] o f;op )1)b (X,JES)

top? kg

@ x: reconstructed lepton and jets kinematics
e JES from M,y constraint.
e Signal and background probabilities: from differential cross-sections

Paim,, )=~ [d"o(im,, )da, dg fla,) fla: )W »

o All events are combined in a likelihood

-In L(x,,...,x,;m,, ,JES) = —Z InP (x,;m, ,JES)
i=1

top’

o Likelihood is maximized as a function of m,,, and JES. 18




D@: Matrix Element Method, 320 pb-'

cross-checked with a likelihood fit ——> .
@ 150 candidates, S:B = 1:2 :

Event selection: [ topological likelihood fit |

@ 1 e or p with p; > 20 GeV Moo [ N,,=314+86-83
o E.mss > 20 GeV, Ap (E{ms,2) cut 20 L;"i.; N i52e 1917
o =4 jets, E; > 20 GeV o

@ Signal and background fractions E;:

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Simultaneous fit of m,,, JES, and f,:

topological likelihood

=In L(m, ) (2D) —In L(JES) (2D)

o ar imi +jets I -
£ r : | | i : : : - £ 8 S S e e e e
| E ; i 1 ] u
Miop and JES 3125 :—-#mmp= 169.5+4.4 GeV/c2|---!~- g 3110 £\
. . F  — ] 3109
projections = | - g
= 3108 F
- 3107 |
3115 F 1 | | 1 ! | 1 | | 3
i N L LA 3104 b
3105 L _..:_:._ ._..'_: FORPRN FORRRNEN SRR SRR (U NS, OO S 1 3103 f _____E_ g _E_ o _ rrs _ e ! _j-
C | . C i i | i I n i j
i i R R R ¥ PR TR RN T

150 155 160 165 170 175 180 185 190 195 200

2 i 19
m2 [GeV/c'] Jjet energy scale (2D)



D@: Matrix Element Method, 320 pb-'

Cross check on W mass:
(scaling jets by fitted JES)

ME m,, fit (I+jets) Systematic uncertainties:
- 27ig PO Run I Freliminary ¢ [+jols
5 E i T . Uncertainty £+jets [GeV /e” |
2717 |- my, = 80. 09_3‘;41 GeV/c? Cl JES pr dependence HOLT
i . d b fragmentation =071
2716 [ ] b response (h/e) +0.87 — 0.75
- ] signal modeling £0.34
2715 [ \ A background modeling +0.32
- 7 signal fraction +0.50 —0.17
B _ ] QCD contamination 067
S \ - MC calibration (.38
Z J trigger =0.08
2713 F N < / ] PDF uncertainty -0.07
Tl iy masa s TOTAL +1.7 1.6
I A A
2
my, [GeV/c']

M,,, =169.5+4.4(stat + JES) '/ (sys)GeV/c’




CDF: Matrix Element Method, 680 pb-’

Event selection:

Ep > 20 GeV (e), pr > 20 GeV/c (u)
Er > 15 GeV, || < 2.0
missing Ep > 20 GeV

> 1 jet coming from secondary vertex

0.5 < A¢ < 2.5 (missing Ep < 30 GeV)

@118 candidates, S:B = 5:1

Simultaneous fit of Miops JES, and ftOIO

Systematic uncertainties (GeV/)

JES residual

0.42
Initial state radiation 0.72
Final state radiation 0.76
Generator 0.19
Background composition and modeling | 0.21
Parton distribution functions 0.12
b-JES 0.60
b-tagging 0.31
Monte Carlo statistics 0.04
Total 1.35

0.95 :

Combined Likelihood 1/JES vs M

top

0.9/

CDF Run Il preliminary (680 pb'1)

165 170 175 180 "1§§
My, (GeV/c?)

M,,, =174.1£2.5(stat+ JES)
+1.3(sys)GeV/c’
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[CDF3 Dynamical Likelihood Method, 318 pb ]

: _ _ CDF Run Il Preliminary
O B T T Slgnal M, =178 Ge\Hc

] _
1 T

Event selection:

@ 1 e or p with p; > 20 GeV
o E mss > 20 GeV

@ =4 jets, E; > 15 GeV

Top Mass Shift [GeV/c’]
h

@ 2 1 b-tag

e 63 candidates, S:B = 6:1 g _____ ao@ms Y

0 10 20 30 40 50
Background Fraction (%)

Likelihood based on event-by event
probability to be signal from ttbar LO
Matrix Element.

63 events joint likelihood

: CDF Run ] Prellmmary {318 pb ) -
After Background Conmderatlon(g 1 events)

25 173 2-+- 2 4{stat only) GeVIc

Shift on Mop estimated as a function of 23 *

-2In(LIL,,)

top

+3.2(sys)GeV/c? e

1&6 168 170 172 174 1‘[6 178 1s0 182 194]
M, [GeVic




Mass in the H#+jets channel

t{(—W*b) t{—W-b)

L L

e+’u+ e,
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[ DJ: Template Methods, Matrix Weighting 370 pb- ]

General: the dilepton channel is underconstrained. Template methods assume
values for certain variables in order to extract a solution, and assign weights
to the different solutions.

The matrix Weighting method scans over top masses and assigns a weight to
the solution, based on the Matrix Element predictions for the lepton p+'s:

W, m,, )= > forr)fopr (PE, | m,, )pE; |m,,)

solutions jets

@ binned maximum likelihood fit to signal and background templates

Event selection:

eu channel ee channel uu channel

o 1e, pr(e)>15 GeV °2¢€’s, pr(e)>15 GeV @2y, pr(n)>15 GeV

o1 1, pr(n)>15 GeV ° Mg< 80(>100) GeV @ contour cut on Emiss

o H;> 122 GeV 022 Jets, E;>20 GeV and Ad(u,Emiss)

o2 2 jets, E; > 20 GeV o E;M5>40(35) GeV ° 22 jets, Er > 20 GeV
[Me.<80(>100) GeV] o Z fitter 2 test

o sphericity > 0.15 24



[ DJ: Template Methods, Matrix Weighting 370 pb- ]

-log(L)

~1
O

~]
oc

76

74

73 b

72

o Untagged analysis: 21 candidates, S:B = 4:1
o b-tagged (= 1 b-tag) analysis: 14 candidates, S:B = 48:1

Likelihood fits:

: e S Ln Systematic uncertainties:
+ D Run Il preliminary B0 ) Run 1l preliminary
T \ F L T ‘ untagged tagged
untagged | af 1\ 99 1 | PDF 0.9 0.9
b Gluon radiation 0.8 0.8
I H 7 ‘ I background 0.7 0.2
l ‘- | H calibration 0.6 0.6
| l m ’ } L \ | H template stat. 0.3 0.3
N HH ot T ] Total 3.8GeV 3.8 GeV
120 140 160 180 200 220 . 120 140 160 180 200 220
m,, (GeV) m (GeV)

M,,, =165.0+13.5(stat) £ 3.8(sys)GeV/c’| untagged

M, =176.6 +11.2(stat) £ 3.8(sys)GeV/c’| tagged

25



[D@: Template Methods, Neutrino Weighting 370 pb'1]

The Neutrino Weighting method scans over top masses and the n’s of the
two neutrinos and assigns a weight (as a function of m,, ) to the solution, based
on the agreement of the calculated neutrino p;'s and the observed E ™Miss

] Nifor (E/calc . /Eobs ) pEcalc E;)bs )2
2O'Ex 20},
@ maximum likelihood fit to signal and background templates

Event selection: similar to the matrix weighting measurement, only
exception: simpler electron likelihood cut, E;Mss > 25 GeV,
and H.({,jets) > 144 GeV in the ee channel.

@ Untagged analysis: 21 candidates, S:B = 4:1

26



[D@: Template Methods, Neutrino Weighting 370 pb'1]

Likelihood fit:
Systematic uncertainties:

DO Runll Preliminary

- JES 5.3

. S % " Jet resolution 0.5
+ + " Muon resolution 0.4

Gluon radiation 2.0

background 1.3

template stat. 0.9

Total 6.0 GeV

—

o

]
T

, -IniLikelihood) for combined channels

J......L.....i.....l.....l... - i
220

Input Top Mass (GeV)

M, =175.6 £10.7(stat) * 6.0(sys)Ge V/c”

27



[CDF: Template Methods, Neutrino \Weighting 358.6 pb-1]

Event selection: {+track CDF Run Il Preliminary (358.6 pb")
o 1 e(u) with p; >20 GeV “o10[ I L —.
o E.miss > 20 GeV % - |:|Data (45 evts) "'E g
T . e ] B - E: ".
o 22jets, E; > 15 GeV 2 8] — signal + Bigd z5
o isolated track, p; >20 GeV £ [ B .
L% - — Bkgd only ?‘ . R
B ] pnt”
@ 46 candidates, S:B=2:1 1557150 W (cevich)
41—
Systematic uncertainties: -
JES 3.4 21— \
b-jet energy 0.6 i /\ -
MC generator 0.5 u -l - Ll Ll | |- | | | i HI.h--lﬁ|_l_ -llhl
PDF’s 0.5 B0 100 120 140 160 180 200 220 240 260 280
ISR 0.6 Reconstructed Mass (GeV/c?)
FSR 0.5
Signal templates 0.2 0 »
Backg. templates 1.3 M, =170.77 (stat) £ 4.6(sys)Ge V/c
Backg. shape 2.6 i :
Total 4.6 GeV

28



CDF:

Template Methods, ¢ and P, Weighting 340 pb-"

- Constrained fit 3
6 ] ~
i % 2l
L [
5t <
v [ L
L
!
w 4j .HM\J/.....‘
| 150 160 170 180 190
S | Likelihood shape
=
:@ 3r R
S E Data (33 ev.)
é 2l SlgnaI+Backgr
1p
' )
0 i :si % ]

Weight on the neutrinos ¢'s

7 CDF Runll Preliminary (340 pb'1)

100 150 200 250 300 350
Reconstructed mass (GeV/cZ)

top

=169.757 (stat)£ 4.0(sys)GeV/c

Events /(15 GeWcz)

Integrate over the value of ttbar P,

CDF Run Il preliminary (~ 340 pb'1)

- . Likelihood vs. top mass
- =
6 18;
L 10}
B 5
4— {50 140 160 180200 220
L M, /( GeVic)
: - gig. + bckg.
21— = bckg.
= p—
T
- S~ —~ E’ 30 data events
B -‘--'"‘"--.__‘
D 1 1 1 1 1 1 1 I 1 1 1 I 1 1 1 B o —
100 150 200 250 300

Reconstructed Mass / ( GeV/c?)

=169.5"7) (stat)£4.0(sys)GeV/c
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[ CDF: Matrix Element Method 750 pb’ ]

Uses a per-event probability for the mass as a weighted sum of the differential
cross-section for LO top quark pair production and of the differential cross

section for background processes: signal/backg fractions

/
P(x|Mt) :[)s(x|Mt)ps +}?)g1(x)pbgl +}?)g2(x)pbg2 T
ik

Ps(x | M z) - : dG(Mt) % 183— -ln (M=1esleew | | " cor aunz P'e"i:"‘l
G(M,) dx \l% o =§€§es fL:?SUph |
- H Z—tc

@ Posterior probability density: L g R ‘ ‘ =

product of a flat prior and the joint 25 =

likelihood, (mean,c) = (M,,, ,AM,,,). 101 =

8- 3

e Event Selection: 6 E

- 2 e(n) with p; >20 GeV af =

- E;Miss > 25 GeV oF E

- Adp(E{™iss £ or j)>20° of :
->2 jets, ET > 15 GeV 90 -80 -70 -60 -50 -40 -30 -20

In[ do" (M =165)]



CDF: Matrix Element Method 750 pb-’

Joint Probability Density

o
o

e
ks
[4)]

=
—t

0.05 -

o 64 candidates, S:B=2:1

Joint probability density

CDF Runll Preliminary

fl. dt =750 pb'1 (64 ei\rems)

e .
48°°%%% 1e0 170 180 %%

M [GeV/cT]

Systematic errors:

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

M., =164.5+4.5(stat)£3.1(sys)GeV/c’

= most precise dilepton measurement

Dynamical Likelihood Method (340 pb-T):

M,,, =166.6 (stat)£3.2(sys)GeV/c’




Mass summary & combination
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Top quark mass: Summary

Run 1 All-hadronic
(105 pts’)

Run 1 Dilepton
(110 pb")

Run 1 Lepton+lets

CDF Top Quark Mass Combination
(*Preliminary)

186.0 110.0 £ 5.7|

167.4+10.3+4.9

176.1+ 51+ 5.3

D

(105 pt)
“Dilepton 16451 4.5+ 3.1
(760 pb)
*LeptonsJets 1734+1.7+22
(680 pb’)
— |
*CDF March 2006 1720116122
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Search for new physics
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Anomalous ttbar kinematics

Estimate consistency of observed kinematics of the ttbar system with SM
(in Run |, several CDF events at high E{™'ss and p,)

o four chosen variables: E;™ss, p, , Ad(£,E;™ss), dilepton “topology” (T)
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D@: ttbar mass spectrum

Search for new particles in Top production, leading to a resonance
in the ttbar mass spectrum

@ {+24 jets candidate events (=1 b-tag), 370pb

@ ttbar invariant mass reconstructed with ttbar production hypothesis (kinematic fitting)

@ Model independent limits on oxBr(X—ttbar)
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E % e data ) = prediction for topcolor Z'
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> 25 . & L
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CDF: ttbar mass spectrum

@ [+24 jets candidate events, 682pb-"

a ttbar invariant mass reconstructed with ttbar production hypothesis (likelihood

incorporating LO matrix element for ttbar)
@ Model independent limits on oxBr(X—ttbar)
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[ Summary and conclusions ]

Results on Top mass and kinematics presented for datasets up to 750 pb-1,
with single mass measurements already exceeding past world average values.

The excellent performance of the Tevatron and the CDF and DG experiments
are the key to precision measurements in top physics and to the search for new
physics coupled to the top quark.

It's good to look behind us, but the real excitement is in what lies ahead!
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