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(see B. Winer talk for direct
Higgs search)



m, and My, — Myioas

Heavy particles talk to each other
through virtual particle loops

SME
MSSME
both models E

Heinemeyer, Hollik, Stockinger, Weber, Weiglein '08

« log(my)

'. . Well-defined predictions for
+ similar diagrams for Z, t the inter-relationships in both
the Standard Model and BSM



Direct determination of m,, my,

LEP/SLD/Tevatron measurements
consistent with blue ellipses

March 2008
— High Q° except my,/I',,
68% CL

March 2008
— High Q° except m,
68% CL

Excluded

Direct measurements of m, and my, Further in?proveme.nt in m,
improve considerably over indirect ?md especially My 18
measurements and favor light Higgs important for testing my,



Tevatron Luminosity

Collider Run Il Peak Luminosity
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Apr 02 03 04 05 06 07 08 Recent all-time records:

B : peak luminosity of 3.2x10%? cms!,
(Runl data-set: 0.1 fb t-quark discovery) 5 e —

Runlla data-set: 1.0 fb-!

-1
Analyzed RunlI data-set: up to 2.8 fb-! On track to collect 8 tb

through 2010



Detectors

DJ: calorimetry and u coverage
2T Solenoid
o trackerto R =52 cm

e RunlIb: Layer 0 Silicon.
Upgrades to trigger

i
-
i
|
e
s i
i
e—r——e—e———m
= ielding

CDF: general purpose
* 1.4T Solenoid
« High precision tracker (R = 1.4m)

Both detectors have Si1 VTX detectors
optimized for b-tagging

Tevatron: 1.7 MHz BX frequency
<n, > on average = 3 (store start = 10)




Hadron Collider Physics

ly|<0.4 (x32)

proton - (anti)proton cross sections 0.4<|y|<0.8 (x16)
0.8<|y|<1.2 (x8)
A S AL R 1.2<|y|<1.6 (x4)
| : 1.6<|y|<2.0 (x2)

o, 2.0<y|<2.4
Tevgtron LHC

\s = 1.96 TeV
L=0.70fb'
Reone = 0.7

— NLO pQCD

+non-perturbative corrections

CTEQE.5M p_=p_=p.

] 1 | L l ]

_ 50 60 100 200 300 400 600
P, (GeV)

events / sec for r = 10

| 1 Physics program depends on being able to
b o B . reconstruct jets reliably and requiring leptons to
E.GHiggs'[MH:mO GeV) reduce QCD bkgds (¢.B < ). Control lepton-id

200Gev” ¢/ and trigger efficiencies using Z — 11 samples.

] 500 GeV

All measured cross-sections have 6%

normalization uncertainty




Top Over-view

Rich and unique system

Run I: top quark discovery (~125pb™) Run ll: with high precision answer...

. . 2is i lly th icl in the SM?
s to air production s it really the particle expected in the S
r anomalous couplings
rare decays

branching ratios
CKM-Matrix-Element |V, |

new particles

v
ql

spin correlations

charge asymmetry mass, charge,

width, lifetime
B

production cross-section W helicity

L '"""n-..
production kinematics qQ'v
production through resonances b
new particles qr
searches for

» single top production - evidence found by CDF and DB! new particles
Many physics analyses. See 3 TOP parallel sessions (J12, M12, X11)




Top Pair Production & Decay

V| =0.9991 in 3 gen unitary
CKM matrix.

So expect BR(t — W b) = 1.
Decay channels are defined by
known W BRs.

tt decay modes

all hadronic

tau + jets

lepton + jets




Top Cross-Section

CDF Run Il preliminary’

[ cacciari et al. JHEP 0404:068 (2004)
Kidonakis,Vogt PRD 68 114014 (2003)

‘Lepton+Track__1
(L=1070 pb )

'Lept0n+Track_:_1Vertex tag
(L=1070 pb )

‘Dilepton: Vertpx tag
(L=2100 pb |

D|Iepton
(L=2100 pb )

'Lept0n+Jets Kinematic ANN
(L= 760 pb’ ]

'Lept0n+Jets \(ertex Tag
(L=1120pb )

Lepton+Jets: '}oﬂ Muon Tag
(L=760 pb )

'MET+Jets: Vgriex Tag
(L=311pb )

“All-hadronic: Verlex Tag
(L=1020 pb’ )

'Comblned(old SLT,all-had)
(L= 760 pb )

March 2008
Assume m=175 GeVic

8.3+1.3+0.7+0.5
—_—

10.1£1.8+1.140.6
9.0+1.1£0.7+0.5
6.8+1.0+0.5+0.4
6.0+0.6+0.9+0.3
8.2+0.5+0.8+0.5
7841743405
6.141.2455+0.4
8.3+1.0 422405

7.3+0.5+0.6+0.4

(stat)x(syst)+(lumi)

DO Run i preliminary*

I+jets (b-tagged and topological, PRL)
910 pb™”

I+jets (from B(t-Wb)/B(t—»Wq), PRL)
910 pb™

dilepton ({topological)*
1050 pb™

I+track (b-tagged)*

tau+|epton (b-tagged)*
1050 pb

ta u+jets (b-tagged)*

a”jets (b-tagged, PRD)
410 pb™’

Mg = 175 GeV B Cacciarietal

Kidonakis and

March 2008

7.42 053 0.46 +0.45 pb

8.18 io.go £0.50 pb

+2.0 +1.4
1.9 -1.1

+0.3 pb
(stat) (syst) (lumi)

HEP 0404, 068 (2004)
ogt, PRD 68, 114014 (2003)

8§ 10 12
o (PP —>tt) [pb]

Measurements in many channels with different
techniques by both experiments

10



Top Cross-Section

Tagged Top Candidates With Njet> 1

CDF Il Preliminary 2.0 fb™

. -1
New di-lepton

measurement with
secondary vertex tag:

jet multiplicity

G, = 9.0x1.1(stat.)£0.7(syst.)£0.5(lumi.) pb

11
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Top Cross-Section

Combined result (m=175 GeV):

7.42+0.53 £0.46 £0.45 pb
stat. syst. lumi

b-ta
g <= theory

DO I+jets Run 11 900 pb™

68% CL contour
i world average top quark mass

3 >4
Jet Multiplicity

Kinematic
likelihood

150155 160 165 170 175 180 185
top quark mass (GeV)

0.5 1
Likelihood Discriminant IIlfCI', mt _ 170 i 7 GCV

6.62 +0.78 = 0.36 = 0.40 pb



Top Mass

Critical to understand the Many measurements in
jet energy scale (JES) progress.

Different channels, different
5, 1, = techniques, different
Response eXperimentS.

Showering

°o o

Much attention to
understanding statistical and
systematic correlations
amongst analyses so that

Years of careful work by CDF and DY they can be combined
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067 10

Have selected the 3 most precise analyses which DO 1+jets,
currently enter the Tevatron top mass combination. E®IDIAWERISE
All are 2 fb! Runll measurements CDF di-lepton

13
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Lepton+ets

Matrix element method first

applied in Nature 429 (2004) 638 PRD74 (2006) 092005

for more details
Peg(rimep, JES) = ———————————
o Tobs (PP — tt: Miop, JES)

(2m)* [M(gq — T — y)

S dgudgaf(a)f (g2)— AW (i, y; JES)

D@ Run lIb Preliminary, L=1.2 fb™
1.1

lepton+jets, calibrated . .. .
Use my, constraint for W — jj in

the l+jets ttbar event for in Situ

1.08

1.06 JES calibration

1.04

AlnL=2.0

o e e f 2.1 tb'! combined result:

m, = 172.2 £ 1.1(stat) = 1.6 (syst) GeV




Lepton+ets 15

Modified matrix element method

1 1

- 3 "I z ) _: "l ) ) 9 )
= —— w; ————— — TF(y-JES| &) |Muyg(m,, )| d® (1)
N(my) A(my, JES) > wi F v | 2) [Mea(my, ) dB(Z,

i—=1

Integrate over the expected distributions in m?, my,”
adjusting for simplifying assumptions which alter
original BW form.

Delta Mt CDF Run 2 Preliminary 1.9 fh”

Hadronic side & L —A(nL)=-05
—A(nL)=-2.0
—A(nL)=-45

166 168 170 172 174 176 78
m, (GeV/c’)

A
4000 5000 6000 70OOO 8000 9000

MW squared m, = 172.7 + 12(Stat) +1.3 (JES) +1.2 (SySt) GeV

(very recently updated CDF result will be shown in parallel session)



16

Di-leptons

tt — bl T bl T,

Event selection with
evolutionary neural network
with 6 input variables
optimized for mass resolution.

Use t tbar production matrix
clement, jet-parton transfer
functions and PDFs.

Maximize posterior probability
density

Main systematic:
Jet Energy Scale (2.5 GeV)

P(x|M:) = / d®g| Mz (p: Mo)* [ W (. 5) fopr(a1) frpr(a2)

jets

CDF Run Il Preliminary (2.0 b7 ®

344
candidates

q55 160 165 170 175 180 185 190 595
M, (GeV/c?)

m,=1712+2.7+2.9 GeV



Top Mass Uncertainties

Run Il CDF DO CDF DO CDF CDF ] world
Measurement di-l di-l |+ |+ all-j IXy | average

[Ldt (fb-1) 2.0 1.1 1.9 2.1 1.9 0.7

Result 171.2 173.7 1727 1722 177.0 180.7 172.6
Jet Energy Scale : : : i : 0.9
Signal : : : : i : 0.5

Background : : : : i . 0.4
Fit : . : : : : 0.1
MC : . : : : : 0.2
Systematic 2.8 3.4 1.7 1.6 2.4 8.5 1.1
Statistical 2.7 5.4 1.2 1.1 3.3 145 0.8
Total Uncertainty 3.9 6.4 2.1 1.9 4.1 16.8 1.4

Note: Dominant JES uncertainties scale with statistics in 1+j, all-j channels

17



Top Mass Summary

Best Independent Measurements
of the Mass of the TOp Quark (*=Preliminary)

dilepton

o—
dilepton o E
dilepton*® :
dilepton* -'.—

lepton+jets

lepton+jets

lepton+jets*
lepton+jets*

alljets

167.4 +11.4
168.4 £ 12.8
171.2 3.9
173.7* 6.4
1761 7.3
180.1 £ 53
172.7 £ 2.1
1722 1.9

alljets™

Tevatron Run-l/lI*

186.0 £ 11.5
177.0 = 41

%% dof = 6.9/ 11

1726 £ 1.4

150 | | 150
Top Quark Mass [GeV]

March 2008

169.8 £ 3.1 GeV

172.4 £ 1.5 GeV

177.3 £3.9 GeV

0.8% uncertainty
172.6 £ 0.8 = 1.1 GeV




W, Z Cross-Sections

CDF and D@ Runll Preliminary

o X Br(nb)

—— NNLO MRST2004 oxBr(W—lv)

pp— Z+X = lI+X i

v
(1]
(=]

o, % Br (pb)

6xBr(Z—I'T) T
E CDF (630) I CDFII (e+u)
mDGO(e) e DO(L)

ADDE) O CDF(y) ] ¢ UAL | CDFIGe)
OCDFe) A CDF(1) ] NNLO theory curves E E
Run EDG(e) o D@(W) Martin, Roberts, Stirling, Thorne UAZ (e) DO (e)

T T T | T T T | T T T I T T T | T T T T T T | T T T | T T T | T
OCOFte) © CDF{y) 0.4 0.6 0.8 1 12 4 1.6 1.8 2
|IIII|||II||||I||||I||||I|||||||||

7 175 18 185 19 195 2 205 E,, (TeV)
Center of Mass Energy (TeV)

CDF(etp): Gy. B =2.749 +0.010 + 0.053 + 0.165 nb

stat. syst. lumi.

W, Z samples used extensively to understand 5, B =2549+ 33 + 46 + 152pb

detector and trigger efficiencies and
investigate parton distribution functions and = 10.84 £ 0.15 £ 0.14
soft-gluon effects.
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W mass measurement

Challenging

measurement.
May not get any

easier at LHC.

Goal around
0.3%o0 precision.

Use leptonic decays.

Longitudinal momentum
fractions of 1nitial partons
not known event-by-event.
=> Work 1n transverse plane.

3 observables sensitive to myy:
pr(lepton), pr(neutrino), my
where

mT = _V.r" 9 P Ii F‘i']" { 1 — cos _\r;u :|

.._Neutrino
Underlying event

Hadronic recoil

+ additional hadronic interactions

Need superb control of momentum and
energy scales, and cross-checks on

production, decay and recoil models



W mass measurement

L Ap/p=(1.38+0.06) x10° CDF
+

y2ldof =26 /18 Tracks with
beam constraint

£
(=]
(=]

[¥%)
=
(=]
=

T I | 1T T 1 | 1T T 1 |

- mz= (91184 £ 43) MeV
- y%dof=33/30

Events / 15 MeV

Events / 0.5 GeV

m_llp (GeV)

Calibrate p-scale of tracker with
J/y and upsilon (AMy, = 17 MeV)

110

m,, (GeV)

- m,= (91190 + 67) MeV

y2/dof = 34/ 38

Events /0.01
Events / 0.5 GeV

y2dof =17 /16

control
material
model

R i
100 110
m,, (GeV)

Ep(W—ev) .
Check scale and recoil

Transfer to calorimeter using E/p for electrons modelling with Z samples




W mass measurement

CDF 0.2 fb’!

mT Fit Uncertainties

51k events

Source W — pr W — er Correlation
17 100%

Calorimeter Energy Scale 25 0%

iy = (80349 + 54) MeV Lepton Resolution 0%

y2idof = 59 / 48 Lepton Efficiency 0%

Events / 0.5 GeV

Tracker Momentum Scale 17

Recoil Scale 1005
100%
Backgrounds 0%
64k events PDFs 11 1005
W Boson pr Z 3 1009
Photon Radiation 11 1005
Statistical 4 48 0%
Total ’ 62 -

Recoil Resolution

9
3
Lepton Tower Removal 8 100%
9
T
8

Events / 0.5 GeV

My = (80493 + 48) MeV

y2idof =86/ 48

B Many systematics scale with statistics

a0 100
mr (GeV)
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W Mass Result

0.2 tb'! onl

Distribution mw (GeV)

mr(e, ) 80.493 4 0.048 + 0.039

prie) 80.451 + 0.058 4= 0.045

P (e) 80.473 £+ 0.057 4+ 0.054 63,
mr(p,v)  80.349 4+ 0.054 £ 0.027 59/48

pr(fe) 80.321 + 0.066 4+ 0.040 72 3
Pr (1) 80.396 4 0.066 4+ 0.046 44/62

CDF Runll Combined: 80.413 + 0.034 £+ 0.034 GeV

CDF and DO results on 1-2 fb-!
data-sets in progress



W Mass Summary

0.2 tb-! only

CDF Run |

D® Runl

DELPHI

L3

OPAL
ALEPH
CDF Run i

World Average

80100 80200

80300

[ ]
80433+ 79

®
80483 + 84

80336 + 67
80270 + 55

———
80416 + 53
———
80440 + 51
——
80413+ 48
—@—
80398 + 25

80400 80500

W Boson Mass (MeVlcz)

CDF Run II Result 1s world’s most

precise single measurement

80600

0.03% uncertainty

(1/26'™ of dm,/m,)

24
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W Charge Asymmetry
CTEQ6.1M uncertainty band 4~

0.1F | <
Measures tendency for u valence | CTEs. W cenral vaIUj/ / \
quarks to carry more fractional )

momentum than d valence quarks.

Asymmetry

u dbar — W' follows p direction

0 0.5
Muon pseudorapidity

ubar d — W- follows pbar

. CDF: solve [jieuamnuy I i
Defining n = -In[tan(0/2)] usingmy, | :Z
N+ (1) — k()N .- (1) for the W [
N,+(n) + k()N .- (1) rapidity (2 fi%
solutions) ks
Statistics limited measurements > 02

0.1

with experimental uncertainties
smaller than CTEQ uncertainty sets
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Z p+ and rapidity distributions

I Preliminary with 2.1 fb "

Soft gluons lead to sizeable | Ty
transverse momentum of W, Z. I

Non-perturbative effect. Need
good phenomenological
description of several QCD issues

=
=
-
2
N
—
=
[

tO dO preCiSion thSiCS. . . Boson I-Qapiditg,,r
5 /~ DO, 0981 g 1T Do0.08 b’
E .08~ | { —— RESBOS E ® RESBOS
- “ 00 dat Z RESBOS+KF Use boson
2. aa 205 NNLO .« q-
3 > ' Rescaled NNLO ty rapldlty
C 7 — ¢ce a = - ., . .
= 0. = | |
IV LTI distribution to
explore PDFs

25 30 | 102
Zly" q.(GeVic) ZIy* q (GeV/c)

Gluon resummation
calculation (RESBOS) NNLO calculations needed to

works well for p; <30 GeV describe shape for p; > 30 GeV




Cross-Section [pb]

-
o
=Y

-
o
[#5]

-
o
ma

Di-Bosons

Tevatron Run Il pp at s = 1.96 TeV

OCDF Preliminary
m CDF Published
DO Preliminary
# DO Published

N Theory

Measurement of WZ and
/7 at the Tevatron =>
confidence in capability
to find signals in

channels like WH, ZH
and tri-leptons

WZ production now
established.

7.7 1s on the cutting edge.
G,, (SM)=1.5pb

Including leptonic
branching ratios,

Eg. BR(ZZ — 41) = 0.5%
=> o.B=71b

27



LL

CDF 41: 3 events (0.1 bkgd)

Candidates without a Candidates with a
Category trackless electron trackless electron
ZZ 1.990 £ 0.013 £ 0.210 0.2
Z+jets 0.01475 057 + 0.003 0.
Total 200410012 0.360%

—0.060

=
Q
O
™~
—
2]
e
c
2
(0)]

Observed

M=312GeV~

—————

Central p~

Track eiju” Py = 74 GV

py =92 GeV

I-ptun.l
Contral p® | L1
pr=22GsV |},

ee, uu: +2.4 o (+1.8 o expected)

044 =21+1.1 (stat.) £ 0.4(sys.) pb

41 + llvv — +4.4 o significance

CDFE: Gyy = 14+07-06 pb Both consistent with SM expectation (1.5 pb)




More Electroweak Results

Radiation Amplitude Zero in W vy
/7y, Zyyy neutral TGCs
Z 1nvisible width

WZ
Z rapidity

29
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Global Electroweak Fit

Fit to many precision observables.

Main new recent input data is Tevatron
m,, My

March 2008 M = 160 GeV

(! Adoy =
Consistent with SM (y?/dof =17.2/13) 3 i —0.02758+0.00035

L% - 0.02749+0.00012
"-._ +++ incl. low Q° data

March 2008

— LEP2 and Tevatron (prel.)
LEP1 and SLD

68% CL

Preliminary

my = 87 +36—-27 GeV
my < 160 GeV @ 95% CL

( <190 GeV including LEP2 Higgs limit)
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Electroweak precision
measurements and Higgs tests

experimental errors 68% CL.:

LEP2/Tevatron (today)

Understanding how the
upcoming Higgs results at
Tevatron/LHC fit into our
SM or MSSM? world will
benefit greatly from precision
m,, my, measurements

Heinemeyer, Hollik, Stockinger, Weber, Weiglein ‘08
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Outlook

experimental errors 68% CL: experimental errors 68% CL:

LEP2/Tevatron (today) LEP2/Tev (M,,=80.398 + 0.025 GeV, m, = 172.6 £ 1.4 GaV

Tev/ILHC (M, =15 MeV, ém, = 1.0 GeV)

= |LC/GigaZ (aM,, =7 MeV

SM
MSSM

both models both models

. " : o Heinemeyer, Hollik, Stockinger, Weber, Weiglein '08
Heinemeyer, Hollik, Stockinger, Weber, Weiglein '08

Tevatron with understood detectors and much larger data-sets is setting a bar for
precision EW measurements.

Will continue to be highly competitive and relevant in the LHC era...

Let’s make the most of the current opportunities...



Summary

Tevatron Runll is 1n scientific prime-time (\/ s=1.96 TeV)

http://www-cdf.tnal.gov/physics/physics.html
http://www-d0.fnal.gov/results/index.html

Top sector is under heavy scrutiny

High precision measurements of the top mass and W mass
Evidence for ZZ production

Strong indirect constraints on the Higgs

Many parallel session talks with Tevatron results:

33
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Backup Slides



Events/5 GeV

W width

Ty =2118+60 MeV
y2/dof [fit range] = 19/21
v2/dof [full range] = 32/29

* Data
— W — ev MC + Background
Background: 2

TEVATRON
LEP2

Average

pp indirect
LEP1/SLD
LEP1 /SLD/mt

2.049 £ 0.058

—=—— 2,196 £ 0.083

2.097 +0.048

%/DoF: 2.1 /1

2.141 £0.057
2.091 £0.003
2.091 £0.002

2.4

March 2008

35



Higgs Sensitivity Backup Slide

March 2008

A(SLD)
sin®0(Q,)
My

Iy

Qy(Cs)

si nzemg (ee)
sine,,(vN)
gLvN)
ga(vN)

*preliminary




Pointer to parallel session talks

e Electroweak Sessions R12, E11
e Top Sessions J12, M12, X11

37
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W Charge Asymmetry
CTEQ6.1M uncertainty band 4~

0.1F | <
Measures tendency for u valence | CTEs. W cenral vaIUj/ / \
quarks to carry more fractional ~

momentum than d valence quarks.

Asymmetry

u dbar — W' follows p direction

ubard — W- follows pbar 77 Muon pseudorapidity

Defining 1 = -In[tan(6/2)] 15 D@L =03 “’: '_ folded

Asymmetry

N+ (1) + k(N (1)

. . . . . CTEQ6.1M uncertainty band
Statistics limited measurement with 005> — CTEQ6.1M central value

c . . MRSTO04NLO
experimental uncertainties smaller TR TSI T ITN

than CTEQ uncertainty sets Muon pseudorapidity




Include a slide on WZ ?

39
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Top Pair Production & Decay

Vil =0.9991 1n 3 gen
unitary CKM matrix.

So expectt — W b, with
channels defined by known
W BRs

tt decay modes

all hadronic

tau + jets

lepton + jets




LL

CDF llll: 3 events (0.1 bkgd)

13 £ 0.210 O
0

2 = 0.003

Observed

®Data Hww
Ozz [, Wy,W+jets
Elwz DY

Wsyst. Uncertainty
CDF

5 45 4 35 -3 -25 -2

Ldt=1.9fb"

-1.5

-1 -05 0
log(1-LR)

events/1 GeV

10

41



Conversion to1o

42



Measurement Fit

m, [GeV] 91.1875+0.0021 91.1874
I, [GeV] 2.4952 £0.0023  2.4959
cfﬂad [nb] 41.540 £ 0.037 41.478
20.767 £ 0.025 20.743

0.01714 +£0.00095 0.01643

0.1465 +£0.0032  0.1480

0.21629 + 0.00066 0.21581

0.1721 £0.0030  0.1722

0.0992 £ 0.0016  0.1038

0.0707 £0.0035  0.0742

0.923 +0.020 0.935

0.670 + 0.027 0.668

0.1513 £ 0.0021 0.1480

Q) 0.2324£0.0012  0.2314

my, [GeV]  80.398 £0.025 80.377
Iy [GeV] 2.097 +0.048 2.092
m, [GeV] 1726 +1.4 172.8

March 2008

|Omeas_ofit|j,rﬁmeas

chi2/dof =
17.2/13

43



067 10

20

Response

--- Showering

e W mm o mE ke

100 200
E#I’!COI’I’ (GeV)

Jjet

44
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New top decay modes ?

« BR(t—Zq)

D@, 0.9 fb™

: 68% C.L.
: 95% C.L.

- R=BR(t— W b)/BR(t —» Wq)

:99% C.L.

R=0.97£0.09

. BR(to H' b) >0.79 @ 95% CL
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Top Properties

Width \ E
Lifetime ._ Gﬁ‘g”ﬁz*:
Charge ‘zé Juactm
Production (gg fraction): o Uiy

0.07+0.14 £0.07 Number of ow b tracks
Charge asymmetry Discriminate ik K il
W helicity using higher probability

for gluons to radiate low-

momentum gluon.
Calibrate low p track rate of gluon
induced processes with W+n-jet

and di-jet events



47



8

Top Pair Production & Decay |

V| =0.9991 in 3 gen unitary
CKM matrix.

So expect BR(t — W b) = 1.
Decay channels are defined by
known W BRs.

tt decay modes

all hadronic

b3 =
- tn [
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Which top mass measurements?

CDF Top Quark Mass Combination

(*Preliminary)

Many measurements in

ﬁ;ﬁgﬁudv"onfc mi 5. D@ » = included in combination Summer 2007
progress. | .
Dilepton 167.4+10.3+ 4.9 Run | Dileptons
. . (Run l) .
Different channels, different —— i
. . (L:frfounﬂets 176.1+ 5.1+ 5.3 Run | Alljets
techniques, different ), N
0 *All-hadronic 177.0+£ 3.3+ 24
eXpCrlmentS. ( 2/ Run |l Lepton+jets *
. *Dilepton B | 171.2+£27+28
Much attention to (2
understanding statistical and [ AR N T
1 1 *Lepton+Jets =
systematic correlations iLeptonset 1727+ 1.2+ 1.7 s

amongst analyses so that they
can be combined

3
‘ |

150 160 170 180 190 200

Top Quark Mass (GeV/c) D@ 1+J etS
Have selected the 3 most precise analyses which

currently enter the Tevatron top mass combination.

CDF l+jets
All are 2 fb-! Runll measurements CDF di-lepton
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e L Need to understand jet

Systernatic uncertainties. Cone 0.4
— (Juzdratic sum of all contributions

R energy scale (JES)

m1 Out-pf-Cone + Splash-out
Relative - D 2<nl<0.8
Underlying Event

Years of careful work ...

Fractional systematic uncertainty

DG Run || prellmlnary

'|‘||||||||||||CDFIII||||||||||||.

20 40 60 00 120 140 160 1
Corrected jet P;

- Response
Showerlngg

N L TR L

EU"eoT (GeV)

Jet
Use W — jj 1n [Hjets ttbar event
itself for in situ JES calibration
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CDF Run I} Preliminary with 2.1 fb™

Z rapidity

-NLC STEQE.4M--) tab hep-phHio204485. -

Data/Theory

Boson Rapidity

Data/Theory

Boson Rapidity
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Z p+ Distribution

Soft gluons lead to sizeable transverse
momentum of W, Z.

Non-perturbative effect. Need good
phenomenological description of
several QCD issues to do precision
physics

1~ DO 0.98 fb™

¢ RESBOS

©  RESBOS+KF

= NNLO

* Rescaled NNLO

~ D@,0.98 1

o©

— RESBOS

o

* DO data

o
(Data-Theory)/Theory

)
©
=
o
S
L
o
o
5
L
=

©

B H‘H‘%’ﬂ

10°
ZIy* q (GeV/c)

25
2y qT(GeV/c)

Gluon resummation NNLO calculations needed to

calculation (RESBOS) describe shane f 20 Gev
works well for p <30 GeV SEISHLYE SIEIDE MO by e
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