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Top Production at Tevatron
Tevatron: pf?@\/; =1.96 TeV
top-antitop pairs: smgle 'rop

q t 4 t 4 t ~2 pb
i G N N
g _r q _r 9 7 o ~1 pb
o(pp —tt) =6.1pb ,7 :

0t (PP = X) ~60mb ~ 10" x 0(pp — 17) ~6 pb

~ one top event every 10 BILLION inelastic collisions
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Top Decay

Apep = (100 MeV) ' =107"s < Hadronization time
M, >120 GeV—T, >1GeV=1, <1077 s NO top hadrons

Br(t — Wb) =~ 100%
final state given by W* W- decays

TJe-e(1/81)

B mu-mu (1/81)

Event Classification
tt—lvivbb dilepton 5%
tt—lvqgqbb lepton+jets 30%
tt—qqqqbb hadronic  45%

H tau-tau (1/81)
De -mu (2/81)

He -tau(2/81)

H mu-tau (2/81)

He+jets (12/81)
here lepton = e or p

B mu+jets(12/81

A4

B tau+jets(12/81

|
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Top Detection

= Events are energetic

TR - Large total transverse energy: Ht
s N q = Events are central and spherical
W neuino - Inl< 2.0, aplanarity
| = High energy jets and isolated leptons
7, - missing Et from neutrino in leptonic
antiproton- peam . proton: bhearm mOdeS
w I - High Et jets
m 23 = Two high E;b-jets
neutrino 0¥ N ) - Displaced secondary vertex
9. S - Soft lepton inside jet

= Possible additional jets from gluon
radiation (isr,fsr)
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Tagging B-jets

=Top events contain B hadrons
"Only 1-2% of dominant W+jets background contains heavy flavor
*Great S/B improvement

B hadrons are long-lived semileptonic B hadron decay
Soft Lepton Tagging

Vertex displaced tracks

displaced
tracks
Secondary
vertex

e or lLin jet
Primary

T

prompt tracks

‘-‘
.
.
==="b
p

e b— fvc (BR ~ 20%)
e b—c—tus (BR ~ 20%)

55% <4 — Top Event Tagging Efficiency —»> 59

0.5% < False Tag Rate (QCD jets) —> 3.6%
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Top Pair Cross Section

* Measure in different samples
- Understand top kinematics
- Understand heavy flavor content
- Cross check results

- Validate top samples for other top
measurements

+ Test of SM predictions
+ Sensitivity to physics beyond SM
- Background to Higgs and SUSY searches
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Cross Section: dileptons

- Selection: 2 leptons (e, w), 2 jets, high MET

- Second lepton can be “loose” -- even an isolated track

* Main backgrounds: DY, dibosons, & "fakes” j—lepton

NObS _ Bkg | CDF ll preliminary |
€ f Ldt

& data (193 pb“i
|CJtE, 6.7 pb
[77] Tot bkgd + 1o
! []Z—

| wwnz

E DY ee, uu

! | [l 'epton fakes

O =

/

includes kinematical and
geometric acceptance and

Number of events

s

P

branching fraction
0 1 >2 22+H + 08
Number of jets in dilepton + missing E; events
control signal

CDF most precise: g = /. O+2 f (stat)” ! (S}’S) pb det =197 pb™
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Cross Section: |+jets+Btag

-+ Selection: 1 lepton (e, n), >=3 jets, high MET
- Btag
*  Main backgrounds: W+HF, QCD, W+jets (mistags)

CDF Il preliminary

[ - - B | | 4
- CDF Il Preliminary — Data 160L [ mistags ]
10— | Wbb ] Wbb ]
n Wee 1 Wee ]
= 2 non-W -
- Wce ]
8l | Wc ]
i | QcD B WWWZ 75t A
- Mistags [ Single top ]
61— Il Top (6.7pb) | Totbkgd+ 15~
B ' e Data(162pb’) 2
4 2 E
- - w require Hy > 200 for > 3 jets |
2 - E—
i 20— t T
ol - = —

0 _| | 1 i

0 100 200 300 400 500 600 700 , 2 3 > 4

HT (GeV) Number of jets in Wtjets

CDF most precise: ( = 56+11f (stat)jg:g (sys) pb det =162pb™
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x-sec: |+jets+kinematics
Selection: 1 lepton (e, u), >=3 jets, high MET
NO Btag: higher statistics, worse S/B
Main backgrounds: W+jets, QCD, EW

kinematic distributions: likelihood or NN

CDF Preliminary (195 pb )

CDF Preliminary (195 ph-1)

*EBOE ‘ wbar: 17.6 £ 8O ‘.-_:3 ' T 10— ]
Q 70_ —Corrbn=-dF' QCD 6.3 + g‘? j'at i i
3 ‘ ‘ Wijers 76.0 +2]% * fw ﬂ.g_— —_ ]
60, Nj= 3 60} 0.8 ‘ -+ -
b * 0.7~ % 8]
) 40 oy (pb)
I top
+ Wejets
201 M other EW
Il acD
1 _ 0 : L=
1 : : : : . . ; . 1 0 100 200 300 400 500 600
(1] 0.2 0.4 0.6 0.8 1
NN output HT [GEV}
. 6 7+1 1 +1.6 b 1
CDF most precise: O =0./_; l(stat) (SYS) P det =195 pb”
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Cross Section Measurements

IJ__lll:al:-:: ari etal A—IEP ﬂdMJDEB [20&4{ P | P | P
m;=175 GeVic* CDF Run 2 Preliminary| , Measur‘ements
Dilepton; Combined 7.0+24 417 : 1 1
i ol . 21*12 | ¢ dilepton consistent with
Dilepton: MET, # jets 8.6+25+11 | ) each other....
(L= 197pb )
12—
Lepton+Jets: Kinematic 4.Ti::‘gi::: 2 CD‘F Run 1 | | CDF Run‘2 Preliminary |
(L= 195pb ") ® L 'f 10- .
Lapton-l-Jats: Kinematic NN 6.7+]]+18 'g - . ]
(L= 195pb ) e 5 =
TOEl eVl T
Lepton+Jets: U&rtex?agﬂ(inamatic 6.0+184+12 lepton - O 1hE
(L= 162pb ") ‘ I & = s -
1.2, 09 } t mem £ i ]
Lepton+Jets: Vertex Ta 56+12+ . p 1% ]
{Lp'.rﬁ?pb,l . g9 11T o6 JetS 4: é £ ]
Lepton+Jets: Double Vertex Tag ~ 5.0+3¢ + 11 2 53 4
(L= T62pb ,l . r D Cacciari et al. JHEP 0404:068 (2004} m =175 GeV/c’ ]
Lepton+Jets: Jet Prob Tag 58+13+13 O feoo T deso’  ds00 1950 2000
L= 162pb ') . ' Vs (GeV)
Lepton+Jets: Soft Muon Ta 52423413 .
P g S and with theory
All Hadrpnic: Vertex Tag 7.8+25 447 } hadronic
IETI|J||||||||||||II|III|III
6 2 4 & & 10 12 14 error bars: red=stat, blue=total
c(pp — tt) (pb)
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Top Mass

Mt = 175 GeV — Yukawa coupling = 1 Special role in EWSB?
Dominant parameter in radiative corrections:
H 2
; P My Ay
W W\<:>«M W W ~mmbAnAnas T MZ(1 — sin*fw )
; _
3Gr ., V2GR, [11 (\1,—’,) ]
A1 =11 =My |—In | — | | }
¢ . w22 16w T |3 VI

T T T T T T T T T T T
1 —LEP1, SLD Data

quadratic in m, , logarithmic in m, |~ LEP2, pp Data
80.57 e8%CL

Mt from precision EW measurements
M, T,,sin”0,A4,,(2),M, =

Mtopz18116il6 GeV 80.3-:

m,, [GeV]
8
N

G ]
80.2 ] mH1 .14.63,0 . 1(-)0.0 ... Plrelilmilnalry_
M iges =70 =1000 GeV Af 4 FW = M .. 130 150 170 190 210
top Higgs m, [GeV]
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Measuring Mtop

Challenging: LO ME final state:

*Lepton+tjets
*Undetected neutrino
P, and P, from Et conservation
*2 solutions for P, from M,,=M,,
*Leading 4 jets combinatorics
*12 possible jet-parton assignments
*6 with 1 b-tag CDF sees:
2 with 2 b-tags
ISR + FSR
*Dileptons
Less statistics
2 undetected neutrinos
*Less combinatorics: 2 jets

Largest uncertainty: Jet Energy Measurement
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Jet Energy Corrections

”n "

Determine true “particle”, “parton”
jet E from measured jet E

‘Non-linear response

‘Uninstrumented regions
‘Response to different particles |
*Out of cone E loss | {ix
-Spectator interactions il
‘Underlying event |
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Jet Energy Uncertainty

Uncertainty vs P (jet)

1.3 0.1
ﬁ:‘ 'E? - IS l !mI! :EITI; u!-.c;nsllmlml chtn:!l:lld- l — .
E : = + 1 G ._E |'_}. ﬂ(g :‘l i Cuadradc E.II'I'I\;i al mn;ril:uiun: —:
S 1.20 B P 8 osk B UN -
E 0 3 - - Pielafive - 0.2 }<0.8 n
l_"l 1_ o, 'E ,-_L-_}ﬂ::__ Underlying Event _:
%“ B e . E ooz e ———————————— — ]
: 8 002 T e :
> 1 @ of :
| g ks ]
(a § _rmﬁmmmnmmx:mﬁmmxmmum L e Tant kT T
0.9 .~ e -
i i -0.04— —
0.8 ooeE =
i -0.08[ —
0 7_ | L . 4 L T T I _,-_}_ILl p e v v v s bvva bv v s b v bvv s bvvn bvv s by |:
"0 20 40 60 80 100 120 20 40 60 80 100 120 140 160 180 200
Corrected jet P, (GeV
PV (GeV/c) jet Pr (GeV)
*Old systematic uncertainty ‘New Systematic Uncertainty
*Used for all mass results shown here *Significant Improvement
‘Dominant systematic uncertainty *Redoing mass analyses
Improved results soon
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2

Reconstructed top mass GeV/c

Mtop: DLM

+ "Dynamical Likelihood Method"

» Likelihood vs. m, per event from LO ME for tt—I+4j and
“transfer functions” for quark E+— jet E+

- Minimize -In L (combined likelihood from all events)

background fraction CDF Run ll Preliminary Maximum Likelihood Mass 22 events joint likelihood

1995—: 5°/: : -/ CDF Run Il Preliminary (162 :b'1) —— MC Prediction ‘ 1" ; : CDF Run'll Prellmlnary (162 pb )
185] 3Signal MC : M, = 175GeVic’ Signal ttbar(MC) 1= - -

1 — 15% ¢ 1 =

] o ~ & ¥ Daia 22 events IEE - After Background Con3|derat|on(4 2 events)
186} — 25% 9 v ~ g = 1778+% (stat only)GeVIc

] v ] g 9 - :

. e _IE ] : ; ; ; ;
175}|—— 40% E + — 3 6 '-. o

1= ‘-ﬁ - = ] H H H H

1 2 3 —y— —vy— N ;- : ; : :
176l ; E ] ‘ | th 4: R I-.. I 4765+ g:.g.(;ewc?. [ S ;._._;n-

] w —y— . : : : : '._-l- :
165 ] = o S S B VO B .;-?"‘ -

1 : o d
180960 165 370 175 7180 185 19 130140 150 160 170 180 190 200, 210 7220 166 168 1‘70 1‘72 1‘:4 1‘76 s 1#0 1#2 1#4

Maximum Likelihood M ( Vi) GeV/eh)

Input top mass Gev/e®

Background mapping function:

4.5
measured to true mass fora given bkg 11, = 1778+ (stat) + 6.2(syst) GeV
fraction (19% for [+4j with b-tag)
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Mtop: templates
*  Mass templete method /

- Reconstruct one top mass for each event

- Compare Mtop distribution to simulated top templates at various
masses

L. CDF Run Il Preliminary (162 pb'1)
- Minimize -In L vs Mtop to extract mass

BN 8L - kel

g E DData (28 et ’_%10ukellh:x)dvsmnmass

[ 4 a3

o [ s I + Bkad 24

E gn £

CDF Run Il preliminary (~ 193 pb”) b_tagged < 8 i

3 p mass E 5:_E|Bkgdu ly 2
L |+JetS i 42_ T 1&0(62;315;10

N
L

Events / (15 GeVic?)

7.1 -
P 740760 780 200 220 mt - 174.81-7‘7 (Stat) E_
M,/ { GeVic’) F

e | £0.5(syst) GeV . /

3
2
L 1
17.2 i . L, | T | =
m, =176.57; (stat) T —beke & a0 o0 20”140  Reconstrusted Mass (GeVic)
+6.9 (syst) GeV

Dileptons:

I:I 12 data events

07 L L .10 | | CDF Run Il preliminary, 162 pb'1
100 150 250 300 T LN S B B S B L NI B e

PR I
200

Reconstructed Mass / { GeV/c™) N§10;_ E_;T@WQSO Gewc‘}—:
et ST Im 2179.6° (stap)
‘b-tagged |+jets w/ multivar templates: 2 4 + ERL 063
-Probability for Mt from likelihood based on 2 = I 1£6.8(syst) GeV
MC multidimensional templates F = L
0 100 150 200 250 I\?I‘OD(GI eV.?c%()l
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Mtop Measurements

CDF Run 2 Preliminary

Combined RunI mass:

Dlpton: o 0035574 m,=178.0 + 4.3 GeV/c?

Dilpton: P 1765577369 + was: 174.3 + 5.1 GeV/c?
Em}on:vwe.ighting 153.111;;‘13.5: - Higgs mass

Lepton+Jets: Multivariate 179.6 + 54+ 6.8 - Best-fit M, = 113 GeV/c?
rl;e?gptgnﬂets: M, ® 177.2+43+ 6.6 ‘ - 95% C.L. : MH < 237 GeV/c?
Leptont+Jets: DLM ¢ 177.8 £ 45 6.2 * Run IT measurements

& . .
Run 1 CDF Lepton+Jets  176.1+31+ 5.3 - Systematic uncertainty largely
Run 1 DO Lepton+Jets ¥ 8012304 39 dominated by jet energy

correction: will be reduced
- RunIT goal is dm~2-3 GeV/c?

I 2.7
Run 1 World Average 178.0 £57+ 3.3
{Fun oyl | | | |
150 160 170 180 190 200
Top mass (GchZ)

error bars: red=stat, blue=total
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Single Top Search

Direct measurement of |V, |2
Sensitive to new physics

7 | f - W', anomalous couplings, FCNC
>wv~<—0~féb2 Final state: lepton, MET, 2
7 b jets & at least 1 b-jet

Challenging

- Small cross section

- tt now background

- Large additional backgrounds

oM =0.88+0.07 pb

W

oM =1.98+0.21pb

Gervasio Gomez/CDF Moriond EW 2005 18



Entries norm. to unit area

Events per 0.4 units

CDF Run Il preliminary

Single top

CDF Run Il Preliminary

0.24¢ s e B I L L L
0.220 —t-channel 5 = .
= s-channel E 001 —
00125_ —1i MC 2 H; Fit Templates: -
- - _1 -] | —_— H _
016E non-top S0.008] ts{mgle top B
- @ B I 7
0.145— ’J_I—l_l Templates E C —— non-top ]
0.12[ 20.006] .
015 [ i :
0.08F 0.004 — —
o8 = [ L : ;
0.04;_ I_|— - 0.002_— —
0.02 _'_'_l | ] B T
D__'_ 1 | 1 1 L L | L 1 1 1 | 1 1 L 1 | 1 1 1 1 | L | ?_ 1111 | 111 | | | | L1l iy
3 2 = 0 1 > 3 00 150 200 250 300 350 400 450 500
Qen GeV
CDF Run Il Preliminary |Entries 33| . CDF Run Il Preliminary
10~ Data versus SM expectation . Data 3 g' ol T Entries 42 |
i B tchannel wn 3:— -
al- J L dt = 162 pb" [] schannel w 7 —»— Data =
i M ttbar E - ] =
i [ non-top 5 eE B single top E
5~ —+ 95%CL st M E
: o, <13.6 pb : [ nontop
4__ | = e
. 95%CL 3c 95%CL
_ o> 210.1 pb <17.8 pb
2_ t 2 S+t B
' o ;
0 PR T T (N TR T [ TN T TN N TR T T A N ST S N 0: 1 1 N AN | n el =
3 -2 -1 0 1 2 3 100 150 200 250 300 350 400 450
Qen H; [GeV]
Gervasio Gomez/CDF Moriond EW 2005 19



W Helicity

SM (V-A) prediction: I(t — W,b) 1
F, = = =0.70
t—=W;: left handed W (30%) " ° T(t—=Wob)+T(t =W,b) 1+2(m, /m,)
t—W, : longitudinal W (70%
0+ 10NJ (70%) test of V-A tWb vertex
Kinematic distributions for the different helicity states are different
v
+ _--Q*
< Wo-- 6% Lepton Pt
A% ’,” l+ T T TR a e R
t 0'16:' « from left-handed W
left — handed M: 0.3+0.7+0 0.14] +  from longitudinal W
i (1 _ cos 9*)2 0.122— from right-handed W |
% 04l
longitudinal 5
1 E‘o.oe}
—(l—cos2 8*) g |
> ‘ . . goos}
right — handed ; ) 0.04f
i(l + cosB*)2 ___________ SR o
P | | [*rreanee, . - L
-1 -0.5 0 0.5 1 % ""B0 100 150 200 250 300
cos O* lepton p; (GeV)
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W Helicity

Iep'l'on-i-je'l's dilepton and Iep‘ton-l-jefs
CDF Run Il Preliminary (162 pb') 60 CDi:'||'|:iré|'irﬁilnafy' e
9r . _ e
- .18 / Ldt = 200 pb_l 16
i LR 50 - !
u £ 10 g‘z;_'
7:_ E % Eﬂ]-
- < 2 > 00 e % |
5 gz 8" P
[ ' g
§ E 30 o
m 4:— R J k2 E -
33_ . o *—Longitudinal 5 ool best fit )
B — Left-handed left-handed component |
25— J:rﬁ'r_:i:hq_l_ji* ‘ Background ol longitudinal component |
1':|i'jj_r - -I_T‘ | background component |
Ozﬁ’ﬁ_ﬁ—rﬂ—&—w—wu.%....l ' S '
195 0 05 1152 %0 50 100 150 200 250 300
cos 0 charged-lepton p; (GeV)
+0.30 +0.35
F,=0.89",5,(stat) £ 0.17(sys) F,=0.27",7, (stat) £ 0.17(sys)
F,>0.25 @ 95% CL F, <0.88 @ 95% CL
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oM (th)

Search for H*

Model Independent
BR(H > tv) +BR(H 5> ¢35 +BR(H >Whbb)=1

&(t—=Wb+1t— HD)

Nexpected Vs Nobs

L(m,BR(t — Hb),BR(H — c5,Wbb))|

t — Hb search

Excluded 95 *,CL

m= 175 GeV

CDF Run Il Preliminary

[L dt =192 pb’

160
(5 e — 5M Expected
140 ?g% E= sM+a Expected
/ % Excluded CDF Run Il
.SI.. 120 g_‘g |:| Excluded LEP
g |2
LI
=100 &
= 2

0
=
EEEER
3
N
]
N
~

P

LEP (ALEPH, DELPHI, L3 and OPAL)

Y
o

10
tan(f)

Gervasio Gomez/CDF

160

140

120

100

80

60

150

140

130
>'120
=110

100

90

[+1]
o

CDF Run Il Preliminary

Excluded 95 %CL

—— SM Expected

SM = o Expected

DF Run Il Excluded

=N

Moriond EW 2005

|
04

0.6

BR(t—Hb)

BR(t — Hb) <0.7 @ 95% CL
(for 80 < M, <150 GeV)
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Search for 4th generation t’

-Same selection as kinematic top xs
‘Fit Ht to t',1,W+jets and QCD
‘Likelihood for different Mt

20

t'>Wq search

| mt

| mQcD

Njet 2 4

top
W+jets

200

300
Hr (GeV)

(one such plot for each point)

100

Gervasio Gomez/CDF

CDF Run 2 (195 pb-1) |
Preliminary

-

95% CL upper
limit, my=225 GeV

400

500 600

Moriond EW 2005

Cacciari, et al.,
NLL resummed
hep-ph/0303085

CDF Run 2 195 pb-!
t'—Wgq, { + =4 jets channel ]
Preliminary

95% CL
upper limit

200

50 300 350

t' mass (GeV)

Cacciari, et al.,
NLL resummed
hep-ph/p303085

CDF Run 2

t'—Wq, { + 24 jets channel 7
Projected sensitivity ]
(statistical improvement only)

95% CL
expected limits

150

200

50 300 350

t' mass (GeV)

400
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Other Top Measurements

Measurement Result [Ldr pb )
BR(t — Wb)/BR(t — Wq) >0.62 @ 95% CL 162
O gitepton | O jers 1.4520% 126
BR(t — tvb)/BR,,(t — TVb) <5.0@95% CL 193

. . dilepton low Pt excess
Search for Anomalous Kinematics _ . 193
consistency with SM 1 - 4 %

. foua <0.61
V+A in tWbh £ <0.18 }@ 2% CL 1109 (runI)
Search for tt resonances in progress ~300

Gervasio Gomez/CDF Moriond EW 2005 24




Summary & Outlook

+  All measurements consistent with SM
- Recently published or submitted:

"Measurement of the t anti-t Production Cross Section in p anti-p Collisions at 5**(1/2)=1.96 TeV Using
Dilepton Events"”, Phys. Rev. Lett 93, 142001 (2004)

"Search for Electroweak Single Top Quark Production in p anti-p Collisions at S**(1/2)=1.96 TeV", Phys. Rev.
D 71, 012005 (2005)

"Measurement of the W Boson Polarization in Top Decay at CDF at S**(1/2)=1.8 TeV", Phys. Rev. D71,
031101(R) (2005)

"Measurement of the t anti-t Production Cross Section in p anti-p Collisions at 5**(1/2)=1.96 TeV Using
Kinematic Fitting of B-Tagged Lepton+Jet Events”, hep-ex/0409029

"Measurement of the t anti-t Production Cross Section in p anti-p Collisions at 5**(1/2)=1.96 TeV Using
Lepton+Jet Events with Secondary Vertex B-Tagging”, hep-ex/0410041

"Search for Anomalous Kinematics in t anti-t Dilepton Events at CDF II", hep-ex/0412042

- Reduced Jet Energy Scale uncertainty to be applied soon
* Hope for 2 fb! or more by end of 2007
- 80 ~ 10% (now ~30%)
- dm ~2-3 GeV (how 4.3 GeV from RunI)
Single Top: possible observation
- 8F, reduced uncertainty (now 50-100%)
- Mass limit on t'

Gervasio Gomez/CDF Moriond EW 2005 25
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Backup Slides

Moriond EW 2005
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Tevatron

P-Pbar
Collisions every 396 ns

Beam energy 980 GeV
Vs =196 TeV

Inst. Lum. ~5x1032 cm-—2s-1

Main Injector |
_ and Recycler .~

T— T :—___"_-__-

p source >
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CDF Detector

Central Calorimeter (EH)

Wall Calorimeter

.... 3 .._._ .,.r/_.l.r i 7 -
W e e

RN
fat \

Forward Calorimeter (E)

Time of Flight
entral Outer Tracker
Vertex Detector

Silicon

Intermediate Silicon
Moriond EW 2005
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W Helicity from lepton Pt

251

N
o
T

events/20 GeV
o

—
o
T

CDF II prellmlnary Egﬁs 5. 69

Ldt =162 ph™! RMS 29.86
Underflow 0
Overflow 0
Integral 57

« data ]
[t
mww,wz
[ single top
BWwc
[1Wce
I wbb
[]QcD
[ mistags

25+

n
o

events/20 GeV

—_
4]
T

-
o
T

200 250 300
charged Iepton pr (GeV)
CDF Il preliminary Enties 26
Ldt = 200 plfl Mean 4154 |
RMS 20.36
- Underflow 0 |
Qverflow 0
« data
[it ]
M Drell-Yan
M lepton fakes
Clwwmwz |
- Z— 11
50 100 _ 150 200 _ 250 _ 300

charged-lepton p; (GeV)
Gervasio Gomez/CDF

1+ jets
F, =0.88" ) (total)

F,>0.24 @95% CL

dilepton

<0.52 @ 95% CL

Moriond EW 2005

entries/20 GeV

entries/20 GeV

30+

25}

CDF 1l Prellmlnary 16
/Ldt_lwpb—l '

-log(L) + constant
R

o s @ @

e e e
Fo

e data
L best fit

left-handed component -|

longitudinal component

background component |

50 100 150 200 250 _ 300
charged- Iepton pr (GeV)

251

CDF I Prellmmary i
/Ldt =200 pb! '6
£

o1l

onstan

-log(L) +

2 m e @ @

® data B

best fit

left-handed component |

longitudinal component

background component

50 100 150 200 250 300
charged-lepton p; (GeV)



Mass: DO RunI

+ Statistical uncertainty reduced: 5.6 to 3.6 GeV/c?
- Equivalent to Lx2.4 |

» Likelihood vs. m,r for each event:

P(x,m,) = —— f do(x,m,)dq,dq, f(q) f(q,)W (x,y)
Phase space x PDFs Probability for
LO ME for top or observable x
BG (W+4)) given parton y
(Ex: quark E; —
jetEq)
g : ! ey
Likelihood gives _% a8
effective weigh to each - s
event (L
Maximize combined “z
likelihood to extract m; 185 170 176 10 188 180 19

Top quark mass (GeV/c?)

m, = 180.1 + 3.6(stat) = 3.9(syst) GeV/c?
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Implications for M .

New combined DO mass: 5 L - |
- M, =179.0 + 5.1 GeV/c? | L
4 - : -
New World Average: N, 3_’ |
- M, =178.0 4.3 GeV/c? < 7
o |
Global EW fit using new average '
- LEPEWWG method 1 , -
(hep-ex 0312023) 0 _ Exclludf:dl B N8 J.-"-.Pr:el'lrn'lﬂlary_
- Best-fit M, ~ 113 GeV/c? 20 100 400
- Upper limit @ 95% CLL.: m_ [GeV]
237 GeV/c?

Yellow region excluded (direct search):
M, < 114 4 GeV/c? @95% CL
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