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Dedication

This talk 1s dedicated to the memory of my friend and
colleague Harry Melanson, who was originally supposed to
have given this talk, but who passed away suddenly and
unexpectedly on Apr. 17, 2004.
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Tevatron Run 11
The World’s Highest Energy Accelerator.
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CDF & D@ Detector Upgrades

Upgrades enhance
the ability to
make sensitive
searches

e New central drift chamber
and silicon tracker

: e New Silicon and Fiber tracker
e New forward calorimeters

("plug") (1<Inl<3) in 2T magnetic field

¢ New TOF, extended muon e Added preshower detector 1n
coverage front of calorimeter

« improved tracking & * Improved muon system
secondnary vertex trigger e« New DAQ and trigger system
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The Tevatron Physics Program

* Higgs boson searches (SM and non-SM).

e New phenomena (SUSY and other non-SM physics).
* Top Quark.

e Electroweak (W and Z bosons).

* QCD.

* Heavy flavor physics (b and ¢ quarks).

Last four covered 1n this talk.
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Top Quarks at the Tevatron

* Top quark pair production cross section.
e Single top quark production cross section.
* Top quark mass.

e Top quark properties.

— W polarization.
— Top polarization.

— Spin correlation.
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Top Quark Pair Production

e Top quarks are pair-produced
by strong interaction.

* Top quarks decay 100% to W
+ b quark.

[ ee

T lemu

B mu mu
[ ]e +jets
B mu + jets
] alljets

[ Jtau + X

* Decay signatures:

Dilepton ee, eu, uu (5%).
Lepton + jets (30%).
All jets (44%).

T + lepton, T + jets (21%).
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e Backgrounds: Z(ee, uu, tt), WW, WZ, fakes.

CDF Il preliminary

Top to Dileptons

o Signature: 2 leptons + 2 b jets + missing E .
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" DO Runll Preliminary
ar
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Number of Jets

CDF dilepton:

DO dilepton:

o= 8.7 +3'9_2.6(stat.) +1.4 (syst.) £ 0.5 (lum.) pb (¥=193 pb™)

CDF [ + iso track: o = 6.9 +2'7_2.4(stat.) +1.2 (syst.) + 0.4 (lum.) pb (Z=202 pb™)
o =143 +5'1_4.3(stat.) +2'6_1.9(syst.) + 0.9 (lum.) pb (Z'=140-156 pb™)
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Top to Lepton + Jets

Signature: 1 lepton + 4 jets (incl. 2b) + missing £ .

* Backgrounds: W+jets, fakes, WW, WZ.
e Lepton + jets (topological).

— Analyze event shape (often using multivariate methods to combine
several different event shape variables).

* Lepton + jets + b-tag.
- Soft lepton tag.

— Displaced vertex tag.
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CDF Lepton + Jets (topol.)

e Seven kinemtic variables combined in neural network.

8 CDF Preliminary (195 pb '1) CDF Preliminary (195 pb '1)
*E Wi thar:  17.6 +35% "225 whar: 47.3 0% | e
§ 70| | |— ocD: 6.3 %4 8 | oo a5 it |— S
[T ‘ Wijets 76.0 £37% O | Wijers 463 +1%%
Nj> 3 20] nj >4 !
15
17 1 ‘ ! .
10
5
0:_'_ T I T | T I T T T 0_ ! ] ! I ' I i ]
o 0.2 0.4 0.6 038 1 0 0.2 0.4 0.6 038
NN output NN output
Sample |Observed Evts| tf fraction o(tt)
W43 Jets ol1Y 0176 £ 0.030 |6.7 £ 1.1 £ 1.6 pb
WH>4 Jets 118 0473 £0.100 |75+ 16+ 1.8 pb
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DO Lepton + Jets (topol.)

e Four kinematic variables combined in likelihood disc.

- - data
H +_‘|ets_1 Bl fitted ttbar
144 pb [] fitted W+jets

B fitted QCD

DO RunlI Preliminary

| |

9 30
= .
g_’ ]
1)
K
o 20
b= ]
10
0
H. Greenlee

0.2 04 06 08 1
Likelihood Discriminant

no of events

30

25

20
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10

et+jets .

141 pb'l B fitted ttbar
[ fitted W+jets
B fitted QCD

DO Runll Preliminary

0
0 01 02 03 04 05 06 0.7 08 09 1

Likelihood Discriminant

muons electrons
Nev 100 136
fitted NV 74.7 + 12.7-12.0 94.6 + 15.8- 15.0
fitted N9°P 7.1 + 0.9-0.9 141 +12 12
fitted N'* 17.8 + 9.9-8.7 2765 +12 37 11 7

o =72"° (stat)™* (syst.)£0.47(lum.) pb.
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CDF Lepton + Jets (SVX b-tag)

* SVX b-tagging efficiency (t-
tbar) ~55%.

e Fake b-tag rate ~0.5%.

displaced
\ tracks
Secondary T
\ vertex

Ly %
do -

CDF Il preliminary
150_ ! [ mistags ! =
] Wbb ]

[] Wecc

B non-W

& We =
B WWWZ 7>t

] Single top

Tot bkgd + 1o -
s Data(162pb’) 3

-
N

=9

Number of tagged events

Primary ~_--~ ]
require H; > 200 for = 3 jets 7

vertex /"~

prompt tracks z Number of jets in Wtjets

o = 5.6”'2_1-0(stat.)”'0_0.7(syst.) pb.

113
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Top to All Jets

* Signature: 6 jets (incl. 2b).
e Backgrounds: QCD.

e Discrimination between signal and overwhelming background
using:

- Event shape (sphericity, aplanarity, centrality, jet E s, etc.)

— At least one b-tag.

— Background estimation using background b-tag rate.
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CDF Top to All Jets

| CDF Run Il preliminary, L=165 pb |

e Kinematic preselection to g 200
enhance top relative to qcd. g %

¥

-

* Look for excess b-tags vs. 140
number of jets (=6 jets).

B8 Background uncertainty F

Background

Background + top {o=7.8 pb)

- . Data

0 | | | | |
djets 5Sjets 6Gjels 7jels 8jels

o = 7.8+2.5 (stat.) +4'7_2.3 (syst.) pb
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DO Top to All Jets

° Require Single b-tag. o Neural Network 2 output
) ) ) g 103_ D@ Runll preliminary
e Neural network discriminator P integrated luminosity: 162 pb
. . . r= — re-normalized background
derived from kinematic o v vertex tagged data
Qo

expected t t contribution

variables. Fit to top and i
background templates. 10

II]IIII|

10

I\II]

0.2 0.4 0.6 0.8 1
neural net discriminant

o = 8.3 +3.8 (stat.) +2'3_2.1 (syst.) £ 0.5 (lum.) pb
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Top Pair Production Summary

CDF and DY Run Il Preliminary

n g cplons 140 pb”' "14.3 1 3§ pb

oy R " COFhtrack| 202 pb”! 6.9 43 43 pb
B i:g::\_ :: CDF dilepton 193 pb'1 B7 *-ﬁ:ﬂ ":]:E pb
T % |y WEEBIRI| 141 pbT 7.2 3§45 pb

‘+|\ CDF l+jets (kine) 195 pb'1 47 4§ 48 pb
Hhmly  COruEesGaenn)  q95pbT 6.7 4 4 pb

I—— .\ ----;'mﬁj'eﬁ'{idffﬁ'l' 02 pb'1 11.4 41 24 pb
_H i \_\\ CDF Wjets (soft ) 126 pb” 4.1 48 49 pb
] \h\ " TS ) 40pb” 108 14§ 33 pb
- ' Q {y DOkets (SVD) 40pb? 7.4 4444 pb

COFhiets(vixtag) | 162 pb™! 5.6 +13 49 pb
21 cDF lsjets (vix tag+kine) 162 pb'1 6.0 15 98 pb

_"g--E- B ----I-"'I"ﬁﬁsu'jét?:' 162 pb'1 7.7 34 44 pb
R I sl |, CDFalljets 165 pb™ 7.8 35 43 pb
[

0 5 10 15 20
G (pb)

There 1s general consistency and agreement with theory.
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Top Quark Mass

* All methods rely on templates for different top mass hypotheses
and background (max likelihood fit of data to top + background).

* Templates predict distribution of any observable (““‘mass
estimator’) that depends on the top quark mass.

— Estimator can be a single number, such as “reconstructed top
mass” from kinematic fit.

* Lepton + jets and all jets have traditionally used such estimators.

— Estimator can also be a set of numbers or a continuous curve
(matrix element method, dynamic likelihood method).

* Often used for top dilepton mass analysis.

* Multi-dimensional estimators always give smaller statistical errors than
single number estimators. Amount of improvement depends on how
much “top mass resolution” varies from event to event.
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Top Quark Mass

e Current error on top quark mass is about equally from statistics
and systematics. Main systematic errors are:

— Jet energy scale.
— Production model.

* Future improvements from Run II measurements will require
reduced systematic errors.

H. Greenlee 2004 Phenomenology Symposium

18



H

Top Quark Mass Status

Improved DO Run I lepton+jets top mass achieved by
using multidimensional estimator.

— OId Run I DO l+jets: 173.3 £5.6 £ 5.5 GeV/c”.
— New Run I DO I+jets: 180.1 + 3.6 + 3.3 GeV/c’.

New Tevatron average top mass (hep-ex/0404010,
Apr. 8, 2004).

— Old Run I Tev top mass: 174.3 + 3.2 + 4.0 GeV/c’.

— New Run I Tev top mass: 178.0+ 2.7+ 3.3
GeV/c’.

First competitive Run II top quark mass result from

CDF (1+jets).
- m=177.8 +4'5_5'0 (stat.) + 6.2(syst.) GeV/c’.

. Greenlee 2004 Phenomenology Symposium

Mass of the Top Quark
Measurement Mg [GeVic?]
CDFdil —eo—}= 1674+ 114
DO di- —0——-— 168.4 1128
CDF I+ o 1761+ 73
DD 4 : 180.14 53
CDF all{ —-—-0— 186.0 115
: X*/ dof = 2.6/4
TEVATRON Rur-| -+ 1780+ 43
150 175 200
M, [GeVic’]
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Indirect Higgs Mass

 New top quark mass has affected indirect Higgs mass.

N 6 — Al data, with old H
< world-average M, .
_ % «== All data, with new
5 world-average M,,,
4 Old: m, = 96+60_28 GeV/c*
1 m, <219 GeV/c> @95% CL
3
2" New: m = 117"" _GeV/c?
1 Region _ m, <251 GeV/c* @95% CL
- by direct - B
0 SeafChIGS T T T 11 .|- S T T
20 100 400

Higgs Boson Mass [GeV/c?]
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Electroweak Physics at the Tevatron

 The Tevatron i1s a W and Z factory.

e The Tevatron electroweak physics program.
— W mass (no RunlI results yet).
- W and Z production.

— Dibosons: WW, WZ, Wy, Zy (test SM trilinear gauge boson
couplings).

- W+ jets, Z + jets, Wb, Zb (qcd crossover topic).
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CDF W Cross Section

W—ev Tranverse Mass W—-uv Tranverse Mass
= = -1
CDF Run Il Preliminary, 72pb’”’ o | _CDF Runll Preliminary, 72pb
% o0 I o 2200: e 31722 W—pv Candidates|
3 j‘"; o 37584 W > e v Candidates| % 2000’ F_Hﬂ 0] sum
) L ] Wonpy MC
% & [JSum i ] )
2 2500 } ST _ g 1800, B A 2y —>uu MC
; Ny : M [ wowMe
-~ + [J acp 1600/
. - | 1 15%0) | hOeco
- 2000 # D WotvMC L 1
c L : [ S 1400
o Fli Zv s> eeMC g ]
i LW 1200]
1500 # n — 3 .
L L _
d i 1000}
1000 & v 800, ,
= N i 600
~ : ] -
500/ | b _— 400 i s
[* !-.‘ I 2(]}: D =
O o= ‘ = MMaterere . PP S S S -
20 40 60 80 160 120 140 % 20 60 80100 120 “J%0
2 2
M, (GeVic") M, (GeV/c")
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CDF Z Cross Section

Z—ee Invariant Mass

Z — ee DATA (4242)
Z—-ee MC

] w»

CDF Run Il Preliminary,

I L dt = 72.0 pb”’

0 50 60 70 80 90,100 110 120 130
M, (GeVic')

Z—uu Invariant Mass

= 180]
© 160
5140
120]
100
80

60|

40
20,

{ Central-Central

] = Zopupu DATA (1371)

[ ]z—puume

I Ldt=720pb" |

-l

0 50 60 70 80 90,100 110 120 130
M, (GeV/c®)
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D0 Z Cross Section

DY Run Il Preliminary

> —
D —
5 700
" - 6126 events
~ 600
4 - L=117 pb'1 . candidate events
= 500 -
= C —— monte carlo
J 40F Ml <1.8
- — background
300
200 f—
100 f—
DF 1 1 1 | 1 1 & "‘l:l-_.d:.l......d...;-_L._..._l......_l_
() 50 100 150 200

Musu- (GeV)

o*BR(Z—uu) = 261.8 £ 5.0(stat.) £ 8.9(syst.) = 26.2(lum.) pb
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g ———— W q W g w
o ;}fﬁ<
g ————W g W g W

e Signature: 2 leptons (e,u + track) + missing E .

MET Significance Dilepton Invariant Mass

»o . ET Significance Dilepton Invariant Mass
L i -1
e E CDF Il Preliminary 200 pb 0r = :
GeE bl v F CDF Il Preliminary 200 pb’
4 - = WZ+Z2Z+t1 [CLY
£ 16 | o T
e E B= .+ Drell-Yan L T WIeZZvtt
u_?“ :_ - + fakes .; E -s_* Drell-Yan
@ 12 E +WW (o, = 13.3 pb) g 14 3 — B fakes
= F —e— CDF Il Data gz —+ WW measured o)
=10 = L P = .
£°E i — CDF |l Data
B =

wy - - :I
S s N <1

3 jet
E 2F F |

o 1 — [
0 2 4 & 8 10 12 14 16 E | B
MET Significance - R S M
M, (Ge\}f)ﬂ

MET Significance = MET/SQRT(SumET)

Distribution after all cuts, but MET Significance cut applied. The cut value
is indicated by the arrow.

o=194 +35.1 (stat) £ 3.5 (sys) = 1.2 (lumi) pb.
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w2

-2

e |

-2
Ky
<

o Signature: 1 lepton (e,u) + 1 photon + missing E .

ETy> 8 GeV

AR > 0.7
Iy

Inyl <1.1

H. Greenlee
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Monte Carlo + Background
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Events/10 GeV
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|
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o
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N
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CDF Wy and Zy

CDF Run 2 Preliminary 202 /pb CDF Run 2 Preliminary 202/pb
‘r'- _I|III|III|III|III|III|III|III_ :|||||||||||||||||||||||||||||||||||||||||||| I:
o 140L e data259 events - N"': L ® 60candidates
S F [] Wy—hyMC+BG - ; - .
1200 | [J QCD+Zy+ovy 3 0 Zy—s Iy MC + BG S
e O Zy+vy i : .
ETY > 7 GeV TAoo- ' =R - E B Jet— v BG =
0w [ ] L ]
ARZY > 0.7 g oo 1 5% E
» i 1 C ]
ni<i1 5= T ER ;
Y = a0 + ] C .
g e I :
E 20 L ] 53_ _f
40 60 80 100 120 140 160 180 0550-46 60" 50 100 120 140 160 180 200 220 740 2
M.(l,v) GeVic M, (LL,7) (GeVic")
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QCD Studies at the Tevatron

e At hadron colliders, all processes are “QCD processes.”
* Measure fundamental parameters: PDFs.

o Test perturbative QCD. Deviation from pQCD at high E_can

signal new physics.
* Some specific reactions of interest.
- High E_jets: inclusive jets, dijets.

- W,Z,y + jets, multijets.
— Heavy flavor quark production.

— Diffraction, rapidity gaps.

H. Greenlee 2004 Phenomenology Symposium
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CDF Inclusive Jets

e Jet cross section varies by eight orders of magnitude.

CDF Run Il Preliminary

3 10° g 225 ’ E
& CDF Run Il Preliminary § 2E [Integratedl=177pb E
5 10 1 5 18F 01 < <07 =
< 1 Integrated L = 177 pb ® 1.6 JetCluCone R=0.7 ' ¥ ¥ =
S 1.4F ] .~

o 0.1 <[Npetl < 0.7 %1.23— =

=10 JetClu Cone R=0.7 1L

'-".f 10° b 0.8 =
°10° = . 3F -
T 4 w 455 ®  CDFRunllData, ¥s=1.96TeV 3
10 g 3;? [_] systematic Uncertainty 3
10'5 = Run Il Data = 3= NLO pQCD Uncertainty (CTEQ 6.1) =

5 2.5 =

10° £ [ ] +/- Systematic Uncertainty 9:. 2 . . + 3

2 155 - =

10" & —NLO pQCD Uncertainty (CTEQ 6.1) F 1 ee—we —

b D.55 =

-8 e e e e e e e o e by | E L - - L - H
10, 100 200 300 400 500 600 0 100 200 300 400 500 600

Inclusive Jet E, (GeV
Inclusive Jet E [ (GeV) nclusive Jet E; (GeV)

(Above: same plot, different scale)

* Major systematic uncertainties: Jet energy scale & theory (PDFs).

Data and theory are in agreement within errors.
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(do /dp;) [pb/(GeV/c)]
)

— —
o: o|
N -

-
Q
&b
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DO Inclusive Jets

D® Run Il preliminary

D@ data, Cone R=0.7
s |y|<05

= 15<|y/<2.0

» 20<ly/ <24
— NLO (JETRAD) CTEQ8BM
Rsep=1 .3, U,F = uR =05 p?ax

\Ns=1.96TeV
L, . =143 pb’

100

500 600
pr [GeV/c]

200 300 400

data / theory

D® Run Il preliminary

—s—|y| <05

E Systematics Cone R=0.7
N uncertainties P
:_ [] PDF uncertainties Lint =143 pb
} NLO (JETRAD) CTEQ6M

E RSEP=1 3, Up=ugr=05 p';."“
:.__I__._-—-u—"_'__l .
natetiesstene,y 9 -9 $

ﬁ—

o

100 200 300

400

500 600
pr [GeV/c]

Data and theory are in agreement within errors.
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CDF W(ev)+jets

o Signature: 1 electron + missing E_+ high E_jets (215 GeV).

e Backgrounds: Fakes, top (4 jets).

~10 £ | T T T | 3 T |
| F CDF Run Il Preliminary 3 m CDF Run Il Preliminary
T [z Woev+>njets,127pb™ @ 0.3 Woev+>njets, 127 pb’
o 3| - I CDF Data | - JetClu R=04 (ET>15 GEV,II]D |<2.4)
= 10 £ JetClu R=0.4 (E;>15 GeV, I [<2.4) 3 &
8 F w/ syst. + Jet Energy Uncertainty 3 Al
w B ALOQCD yige= M3 Alpgen ] T 02 *
@ ¥LO QCD 1= <p3> Alpgen = *
810 = = 2
— F 3 ‘G-J'
o i =
- . AN 0.1 ¢ LO QCD pig= M, ® Run 11127 pb”
10 = = o) © LO QCD ppe= <pi> ® Runl108pb™
e | 1 1 | |
- 3 1 2 3 4
i h Jet Multiplicity ( = n jets)
1 = =
E | | | | | =

1 2 3
Jet Multiplicity ( = n jets)

LO QCD provides reasonable account of jet multiplicity
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DO o(Z+b)/o(Z+jet

e Sensitive to b-quark PDF.

e Signature: 2 leptons (ee or uu)
+ jet (ET > 20 GeV).

e Background: QCD fakes,

Drell-Yan.

* B-tagging by secondary vertex

algorithm.

— Efficiency = 34%.

— Mistag rate = 0.27%/jet.

o(Z+b)/o(Z+jet) = 0.024 + 0.007

H. Greenlee
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Events / 10 GeV
N

)

—h
o
TTTTTT T T TTT

Events / 10 GeV

D@ Run Il Preliminary
Untagged

e Data
— Bkgd+MC
E Bkgd

100 150
Jet E; (GeV)

l

DJ Run Il Preliminary
Tagged

e Data
— Bkgd+MC
E Bkgd

‘ ce: 184 pb’!
pu: 152 pb™

150 200
Jet E; (GeV)
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Heavy Flavor Physics at the Tevatron

* The Tevatron 1s a copious source of b and ¢ quarks and hadrons.

* b quark production.

e B’ & B mixing & CP violation.

e B hadron lifetimes.

o Spectroscopy (B baryons, quarkonium).

e Rare decays (B—=I"l, B—=KI'T).

H. Greenlee 2004 Phenomenology Symposium
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X(3872)

* X(3872) recently observed by Belle in X—=J/y ™™

Charmonium, D molecule?

* X(3872) observed by CDF and DO.

_CDFII ~200 pb” ~ 500 ~200 pb-1
3000 w(2s) 159 o ‘D@ Runll X(3872)
1400 >
2500 1300 S 400/
o 1200 o i
= 5000 1100 ) i
2 1000 »w 300
10 = [
‘21500 g i
5 LW 200
2 I
§1ooo— -
500- 100:_ j ° 1<yl <2
O_J'|\|i|||||||||||||||||||
O+ 06 07 08 09 L1
3.65 3.70 3.75 3.80 3.85 3.90 3.95 4.00 M... -M.. (GeVicH
Jyntn Mass (GeV/c®) WhmE W

FERMILAB-PUB-03/393-E. Submitted to Phys. Rev. Lett.
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DO t(B*)/T(BY)

B+_)DO“+X
D@ Runll Preliminary, Luminosity=250 pb'1
.- ~ 1090004600 D°—Kr
g -
40000 - ;i o KT
¥ d %
&
'."z‘..!—..— 1
20000 = ST -
Dominated by B*: 82% Mﬂ
05 1.8 2 22
M(Kn) GeV/c?

D@ Runll Preliminary, Luminosity = 250 pb™

%: s |- +2/NDF = 4.0/5
N J
" 0.3 i
0.25
°2 | Ratio of events in time bins
0-15-0.1 0 0.1 0.2 D.3 04
Visible Propet Decay Lehgth (cm)
H. Greenlee

4000

2000

B’—-D" u*X

D@ Runll Preliminary, Luminosity = 250 pl:)'1

. 249444750 D"—D'T
Dominated [ ! i
- | * + "
by B% 86% | o
| - B bis
L-—-‘—""*"' = +“+IM = | |
0.14 0.145 0.15 0.155

M(D'7)-MD") (GeV/c?H

Novel technique to measure 1(B*)/t(B°)

« Divide B* - D%X and B° - D"'uX

each into 7time intervals

0.16

 Measure ratio of eventsin time bins

T/t’= 1.093 + 0.021 + 0.022
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CDF v(B*)/T(B")

CDF Run Il Preliminary L~ 195pb'1 CDF Run Il Preliminary L~ 195pb'1
> F > C
2 e[ B*— JyK* 2166 - 59 signal 2 [ B > JyK? 966 -+ 39 signal
o C candidates 0 25p candidates
G 500 Fit Prob: 65% g r Fit Prob: 20%
o L o -
§ B D 200
@ 400 [ ® C
T 2 .
2 C 2 150
© 300 g =
o - o r
200 100 —
100 f— 50—
D:w T P T T ) N R R R | D:' A S N R N S S SN ENN N ST ST N R L
5.2 5.25 5.3 5.35 5.4 5.2 5.25 5.3 5.35 5.4
Candidate mass [GeV/c 2] Candidate mass [GeV/c 2]
P -1
CDF Run Il Preliminary L ~ 195pb™ CDF Run Il Preliminary L ~ 195pb
E L E 0 0
8 r B* - JiyK* E’: T B - JyK
g 10 Fit Prob: 38% g = Fit Prob: 4%
o E p C
e — Signal g . —— Signal
3 100 —— Background o 10 = —— Background
R R
c C ]
8 C o r
B 10 =
10 = E
1 1
0.1 0 01 0.2 0.3 -0.1 0 0.1 0.2 03
ct[cm] ct[em]
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T(B*)/T(BY)

ALEPH D' 1 [T T T T 1,08540.059+0.018
(91-95) 0.23 +0.03
ALEPH exclusive e 127015 o0
106:0.0720.02 — Systematics dominated currently by:
1.110+0.056 " 34 _ . . N
DELPHI D1 100" +0.10 -time dependence of slow pion reconstruction efficiency
(91-93) ¢ k- : : .
DELPHI topology d 106707 40.10 - relative reconstruction efficiencies
DELPHI togﬁ)}){ﬁ?; Hetl 1.065+0.022+10.033 - Branching ratios.
L3 Topf)glggg; L 1.09+0.070.03 - K-factors
OPAL topology | 1.079+0.064:0.041 L
(93-95) s - ' D
OPAL ‘Ri} e | 0.9910.1470% decay length resolution differences: D vs. D
: 10374 +0.09
103700 10,024 Work in progress to decrease the error
BELLE exclusive fof 1.09+0.0230.014
BABAR exclusive o] 1.08+0.026:0.012
(99-01)
CDF Jiy X o] 1,119+0.0460.014
e o 1.09310.02110.022 <G |\ |0\ /\/ D@ result
World average | | B | 1.07310.014 (average not updated, plot not official
0.6 08 1 12 14 or approved by HFAG)
World Average T(B )/t (Bo)

This is one of the most precise measurements to date
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Rare Decays Bs(d)—w*u'

e B—pupisrare in SM (BR=3.4X 107),

physics (e.g. BR oc tan’B in MSSM).
DO Runll Preliminary 180 pb

but very sensitive to new

2
o™l o o 2
O 0 + - S =
= Bs(d)_:”'l H CDF ” & b= Signal region
@ S 16—
= -1 S b
p 171 pb : g e Side Band 1 | MEEUSSNSMEESY | Side Band 2
o~ g B = SRR
—~ S 3 3 E R RRRRRRRARK!
2 w 1= OO
w £ < g ey
2 = 2 "= SR
(- E A A AA AL
= = = R RRARYS
= G G E RN
® T ® o Saenamany
O O 02=- R BB ARN]
v n =
= 73] 0 4.‘6 I4I.El|||!'|:I . “Eja‘llﬁll s!z
1_ CD_ oo invariant (u 1) Mass[GeWcz]
46 48 50 52 54 56 58 6.0 62
-6
0 N DO BR(B —up) < 1.0 X 10° @95% CL
48 5 52 54 586 58 R

M(u') [GeVic]

(expected)

CDF BR(BS—WH) <5.8X%X 10" @90% CL
CDF BR(Bd—mu) <15 %X 10" @90% CL

FERMILAB-PUB-04/036-E. Submitted to Phys. Rev. Lett.
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B” and B Mixing

° Bd miXing from Bd—)D*+u_X using D@ Run Il Preliminary

Asymmetry=(N""""" -N"*)/(N""""* +N°*) |

visible proper decay length

(VPDL=L_m_/p, )
DO Am=0506+0.055£0049ps” 1 1 = —
CDFI Am=0.500+0.052+0.043ps"* .«
DO Runi Preliminary, Luminosity =250 po o P O raion SHgkid
\ Ds” 934;:22);*;(%){ v T R Iullz\?'IPIIJL. o
Attt i +{\‘ 3365:239 D:—>¢ *
ﬁ i e B mixing from BS—»DS+ uX?

2000

— Semileptonic mode has larger
yields than fully reconstructed
modes, but poorer time
resolution.

1000

| | I | | | | | | | ' | ' | | | | | I
17 1.8 1.9 2 2.1 22
M( 1) GeV/c?
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Conclusion

e The Tevatron is running well.
e CDF and DO are collecting a lot of data, more on the way.

e New results coming out of CDF and DO are beginning to surpass
Run I. Too many new results to include in this talk.
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