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Tevatron Run li
rich physics program

Tevatron Rates
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« EW physics : W, Z’s have large
cross sections - high statistics;
precision measurements

- W, Z masses, width, o, W helicity
- Gauge boson pair production

* Top c, mass, properties, single top
* Higgs searches

* Precision QCD measurements
- Diffractive phenomena

* New physics searches : SUSY,
Extra Dimensions etc

* B and Charm physics
- 1079 b-quarks produced per 100 pb;
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Tevatron Performance
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* Tevatron has been working
well in 2004

« Record initial luminosity =
=7.8x 103" cm=2 sec™
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Detectors

Central Muon Central Calorimeter (E/H)

Forward Calorimeter (E)

Luminosity Monitor

Time of Flight

entral Quter Tracker
Silicon Vertex Detector
Intermediate Silicon

Both detectors
Silicon microvertex tracker
Axial solenoid
Central tracking
High rate trigger/DAQ
Calorimeters and muons

CDF
L1 Fast Track Trigger
L2 trigger on impact parameter

o(pr)/pr = 0.002p;
Particle ID (TOF and dE/dx)

DO
Muon ID; |n| <2
Tracking acceptance |n| < 2-3
L2 IP trigger being commissioned
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Top Quark Mass Measurements

DO: New analysis of Run | Data  Nature 429, 638 (2004)

- Rather than a kinematic fit, the probability for a top Produced e
(or background) event to give rise to observed jets, J"-*““;\ momenta
leptons and MET is computed P(.\‘,rn;]:a(m ] J‘c.JO'(.'v,mF)n’qlc.a’(;zf((;l)_}"((;z)H"(.l'..\')

f—” —

Differential cross Structure Detector resolution

» Also define background probability for each event

section functions function

« M, measured by maximizing Poisson likelihood for
entire event sample S

» Advantages

- all jet permutations contribute =
- additional kinematic information used ;
- event-by-event resolutions considered ' [
- non-Gaussian detector response accounted for ' S

« Compromises

- only leading-order tt cross section is used 22 events including 10 background
—> only events with exactly four jets can be used
- gluon fusion diagrams neglected M, = 180.1 £ 3.6 (staf) £ 4.0 (syst) GeV

- only background process computed is W + jets 6



Top Quark Mass Measurements
CDF: Analyses of Run |l data

(1) Analysis ala Run | CDF Run Il preliminary
CDF Run Il Preliminary (162 pb") DLM
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Reconstructed Mass (GeVic E3 Run 1 Tevatron Average
(2) Dynamic Likelihood Method 178.0£2.7 £3.3 GeV/c?
Similar to neW Do anaIySis III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
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v
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New M, Implication for SM Higgs Mass

% — All data, with old

L
warld-averaga h"l,c,'i : ® 0 I d :

"'..' sas B :ata with PTEM'-I'-I'
world-average M, — Mt = 174 + 5.1 GeV
— MH = 96"‘60_38 GeV
| — M, <219 GeV (95% cl)

* New:

— M,= 178 £ 4.3 GeV
— My = 117*67 . GeV

searchas

T — T T 7111 [‘ — T T
20 100 40C
Higgs Boson Mass [GeV/c’]

— M, <251 GeV (95% cl)

Prospects with 2 fb :

® 5M,, = 40 MeV per channel & exper (current WA = 34 MeV)

* oM, = 2 GeV (current WA = 4.3 GeV)
*M, /M, =35% 8



Cross Section(ph)

=

integrated luminosity (fb'1fexp.}

Production

SM Higgs Overview
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* for low mass Higgs use
associated production

* for M, > 140 GeV use WW*




W > Iv + 2 2j (2 1 b tag)

CDF Run Il Prellminary (162 pb™

'g_u L w
[ +2jets Dwia)
& - wﬂmusemc’}

-y W
ewr = e |
B — WHXx100

6L |l 8T e mean = 10785 + 025 GeV/C
[ width = 18,69 + 0.25 GeV/c’
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4] 50 100 150 200 250 300 350 400 450 500
Dijet Mass (GeV/c)

Events / 20 GeV

SM Higgs Searches
H-> bI; data

W > ev + 2j(2 b tag)
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- D@ Run |l Preliminary L=174pb™

L1 W + 2 b-tagged jets,
25 GeWV=M_  (W)<125 Ge\

- Data
O W+jets
Wt _
0 Whk
B other
O WH x4

(115 Gav)

Dijet Mass (GeV)

H-> WW0O) = I*- vy

CDF Run Il Preliminary, L, = 184 pb™
-5'-" - —— data
Pas 1 OH Y My = 180 Gey
£ 4 ee, uy,
3.5 e
3
2.5
2
1.5
1
0.5
o 0.5 1 1.5 2 2.5

D@ Run Il Preliminary

Ady,



SM Higgs Search Results

_ s(pp = WH) - BR(H>bb)

CDF Run |l Preliminary <12.4 pb @ 95% C.L.
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Summary of cross section measurements
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Inclusive J/y, H, & top cross sections

Jly inclusive cross section:
J/y acceptance down to p; =0
o (ly(Jhy)|[<0.6) = 4.08+0.02+0-60 | . ub

b quark production cross-section:
Run | cross-section: ~3x old NLO QCD

Theoretical advances:

Next-to-Leading-log resummations, non
perturbative fragmentation function from
LEP, new parton distr. functions

Run Il preliminary result -

o(pp — bX)l[v|<l.0 = (29.4 £0.6(stat) £6.2(sys)) ub

FONLL 6(pjp - bX)|,,, o = (27.5515) b

top pair production cross section:

CDF Run 1l Praeliminary
T T T

107

dot{.). By bAGeM

AR Data with stat . =
Systematic uncortaintios

doldp,(H,) nbi(GeVie)

o (pp — b)) versus (poae ()

CDF Run Il Preliminary
e | R

1 15 20
priH,) GeV/ic

CDF and DE Run IT Prelimineary

[ Kidowrkis NNLO-NNNLL+ (hep-pl 03031 86)
E Cacciari er ol (fep-phATT 0T 085)

£ | P-azzi hep-esvozszosa |

'ill COF Riure I {Délsproer) & D 8w IF

— R F S Wt . ol -] Fian ] } S ]

i i 1 1
1750 FEM 850 FE=Ts 0] 1950 2000
vy (GeV)




X(3872) > Jhy 1t

Trmie | LA

« Announced by BELLE in 2003 9 .

» Local interest = P I ‘
= L
-1994: E705 (fixed targetat FNAL) & ~ ¢ 4] ‘lﬂdn{w
in T Li > J/y n*n + anything o e e T Pl
observed 58 + 21 excess events e i
at 3.838 £ 0.013 GeV TT raeios eedien
‘gzoo() A
possible interpretations =
'P4(1%), 3Dy(2"), 'F4(3*) cc or ccqq ]
g E672/E706
- 1995: E672/E706 52 + 30 events I A
S 15

3.4 3.6 3.8 4 4.2 4.4
JYTT mass (GeVic)



X(3872) confirmed by CDF & DO DS

3f"'[jc";c:[:~F|| 1400 "o S00;
] 13007 S i
2500 1200] 2 400
L1 ] 4 1100 o i
= 20001 10007 . i
= 900 a 300;
©15001 3.80 © i
= ] = i
S Z . Ol o 200_ :
£ 10001 = -
O ] s - 3
_ & I ;

50(}—_}}( ' 100_‘!’] o 1< y| <2
0+ e O . . 1 .. 1., il |
3.65 3.70 3.75 3.80 3.85 3.90 3.95 4.00 06 0.7 08 0.9

Jiyn'n Mass (GeVic™) Mum-ﬂr (GEV/C )

Exp | Lumi [pb!] | range Mass [MeV] Mres | Signal Signif

CDF 220 yl<1 |3871.3+0.7+03| 49 | 730£90 | =120

DO 230 y|<2 |3871.8+£3.1+3.0| 17 [522+100| =50

Belle: M, =3872.0+0.6+0.5 MeV 6



X(3872) — y(2S) comparison

+ |s the X charmonium, D — D* molecule, ccg hybrid, ... ?

+ No significant differences between ¥(2S) and X have been observed yet
+ From isolation and decay length comparisons, the production of X appears to have

the same mixture of prompt and long-lived fractions as the w(ZS)

1

ool DS - w(2s)
il - X(3872)
S é 5
- -
E o= 8 I
E 0-5;— - + ‘%’
Y= o.a-
osf* T
o.zF Tl
0.1
- = =] § c o e ¥
O
pr (JIyrr) <1 Decay Isolation = 1
>'15 GeV Iy S%sien) Length S%sjeu)

<0.01cm 17



Pentaquarks at Tevatron ?

Five quark state: 4 quarks + 1 anti-quark

flavour (anti-quark) # flavour(quarks)
Predicted by Diakonov, Petrov, Polyakov (1997)
States observed so far:

O : |luudds)
= :|ssddu)

®*: Summary of evidence:

10 pos., several neg. reports,
mass consitency?

= :|s5ddu)

&Pring-2

. =
O%: luudde) SAPHIR . PK"s
i GLAS .
_ GLAS S *
@+I[Ud]2 s DIAMNA "
N+|£!Jd]23> HERMES
_ SV0
NEI [Ud][su1+$> dE Asratyan of &l
¥ ludlisu, @ nK

+ 2—
2 llsu]’s

LELIS

- — 1510 1520 1530 1540 1550 1580 1570
=2, L=V M,, (MaV)

|1ds]"u> |lus®d >
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Search for ©* > pK° > p n* -

vie

Two energy ranges:
- minbias, jet20

measured velocity |5

Protons identified with ToF

Reference states

reconstructed
0
CODF Run Il preliminary 180 pb”
= N(K2) =( 6672 1)x10° E——
2 60000,
& s0000
£ KO,
E 40000
30000
20000- _
!
10000 /,-
84 45 05 088 s
m( x+7T) (GeVic’)

CODF Run |l preliminary 180 pb'

114 minbias data i
22000
1 20000
16000
0at /
0.8 K T
12000
0.7} / 10000
05| P :
0.5} I
04} i
6 &8 1 15 2 28 3
measured lolal momentum p [GeVic)
COF Run Il preliminary 180 pb™
-
ﬁ p— | minkias dats
F
L)
L 1200)
=
E 1000[ ) .
E AN e o
go0r- I"l" & u’*
i T -
6ooR- n= 3276+ 327 ;
fi m =1515.6 +0.6 MV
aof | o= 2300 MeV
Opp charge =136 =1.8 MV
Same charge | X=151181
$4 145 15 155 16 185 17 175 18

mipk , B ‘) (Gevie’)

Entries per 2 MaVic’

Entrias per 2 MeV/c”

] ———
160 : |J
140 Il Ji T'H{ f
120 | "ﬂ 4 " I
100 | ‘ljJ‘l[' ‘

BOL Ff/

60 /

m |

20 ,JI

4 ias 95 iss 18 i85 17
mipK Z,PK L) (GeV.c®)
CDF Run Ii preliminary 180 pb™'
o120 aata
-
400 hlw
WY
3001 pr-,
200 (ﬁ‘/ﬁ
100} ,}“‘
'
!

1 1 1
1.45 1.5 1.85 1.6 1.65 1.7
}

m{pk . pK 1) (GeWic”

No evidence for
narrow resonante



N/ 10 MeVic?

N. 10 Mevic?

Search for
Charmed Pentaquarks

=(1860) &

Special tracking for long lived
Hyperons in the SVX detector

COF Run [l Preliminary |

ar S
|:| e = track found In SVX
_ =x  CE(1880)
1000
500/

Y95 T8 97 98 T8 2z 21 22
had. track data M(Zn) [GeVic?]
| CDF Run Il Preliminary |
1) p—— e

B L~220 ph- = track found in SVX ]

[J=m a0y 3
ap0|— O o l =
byt gty o :
100
) a5 5s 7 iE TP a0 ai iz
jet data M(=x) [GeVie?]

- No evidence for narrow signal found
in 2 data samples (had. track & jets)

N/ 2 MeVic?

Protons identified with ToF (p<2.75 GeV)
And dE/dx (p>2.75 GeV, ~2s separation

:;:IJF Run Il Preliminary L=240pb”" .
[+ ]
1=
B0l -1 2
1 o
B0} =
40—
20—
e 3.0 31 3.2 g_:
-+_
use ToF M(D *p) [GeVicT]
CDF Run Il Preliminary | L=240pb™
60
40
20
0 3.0 3.1 3.2 3.3
L — 2
use dE/dx  M(D "p) [GeVic')

® No evidence of charmed pentaquark seen
® Combined upper limit: <29 events (90% C.L.)




Pentaquarks at Tevatron - Summary

* With: high statistics
excellent mass resolution
good particle ID
strong conventional signals

CDF finds no pentaquark states with u, s, ¢ antiquarks

« Beauty pentaquark ? ®*, analogof ©*; ?
luuddb> luudds> ?
e+, 2> pB? ©*, 2> pKO, ?

BY > Jiy K* , K* > Kr signals : .
DO Runll preliminary. Luminosity ~ 225 pb'1 COF Run Il Praliminary ml‘-'ﬁl
> 700 290 |
- s [ gt o Bdl=1278.7 =41.7
gson:_ Bl > Jly +K* ] B — JywK Bl )=
£ ot ¥
2500 N=1857+72
“ &

P
(=1
[=]

300[

200

100:— +
E i i e e e e E
2 b 5 LD A1 4520 S5 B0 S5 S DAE L]
9 5 51 5.2 5.3 5.4 5.5 5.6 5.7 5.8
Mass GeVic> B el et kel | W !il 21



New B hadron mass measurements

o 60(: imi 5! o CDF Runli Prelimimary220[::l:i1
2 350 ¢
© - BoJ N(Bs)=184.6112.5 o A)=88.6:10.3 « d
> s JIyo Fit Prob: 75.0% % 0 Agodiy A kg g g, B"— Jiy K* Fit Prob: 52.0%
E a0 2 5 2 L
@ B % 200 %
£ 80 - =
g S 15 2
ITR = > E 1T}
r w u +
§10515 5;(:525530535540545550555560 + ++#+ 4
2 §3 54 55 56 57 58 59 B, candidate mass [GeVic
B; candidate mass [GeV/c Z] . COF Run Il Praliminary $20 g’
Ay candidate mass [GeV/c2] - o
§ | B'sdiyK NBlj=1278.741.7
Mass measurements from exclusive B->J/y X channels: g“g
mass, MeV/c? mass, MeV/c2
CDF -preliminary PDG

BT | 5279.10 £ 0.41 + 0.34 5279.0 £ 0.5
BY | 5279.57 £ 0.53 + 0.30 5279.4 + 0.5
B, | 5366.01 +£0.73 £ 0.30 5369.6 + 2.4
A, 5619.7t£1.2+£1.2 5624 £ 9

m(B, ) & m(A,) — the world best measurement

_ CDF Aun |l Freliminary 220 pi !

B"—x Jiy K, NBd)=345 4+12.2




Observation of B ** w

* bg Spectroscopy: Lowest states:
— B (JP = 0-) — stable particle;
— B (JP=1-) — decays to By (100%);
— 2 narrow states B, (1*) & B, (2*) — decay through D-wave;
— 2 wide states B, (0*) & B, (1*) — decay through S-wave

too wide to be observed:;
- B & B are well established;
« B, &B, (also called B™) are not known

3
I|II

- DO Runll Preliminary
. . - : Rt
Bd** is seen ( with ~115 pb-1 ) =S #events in peak = 6517 ngTEF
- “B' T

- ICHEP 04
B, & B, separated L
> 600 events ﬂ,_ P
mass measurement 20 + 1 E*HJ

MNumber of Events/S0 MeV bins
3
I

(=]
II|IIII

8
[
s
—
.+<

Y MB*,n")-M(B")=0.426 +0.016 GeV.

0 L (- | (| I (- | (| I (I | (- | P11 | (| | [ |
0 0.2 04 06 08 1 1.2 1.4 16 1.8 2
M(B*, 7 )- M(B*), GeV




DO B->Xxuv:X

* Observed excess of events in
right-sign combinations D*n
interpreted as a merged
D,%(2420) & D,°(2460) signal

* Work in progress:
extract separate amplitudes,
& relative phase

[ D*'r* invariant mass |

DY Run Il Preliminary

s
(=)
(=]

Bauv(D:,D;D)X—)va*'n*x

250 pb’ 523 + 40 candidates

Events / 0.01 GeV/c?
® o
(=] (=]

@
=]

B
o

20

1 | 1 | 1 I 1 I 1 I L
82 23 2.4 2.5 26 2.7 8
M,.. (GeVic)

Br(B — {D,"D,*} u v X) x Br{{D,"D,%} - D* 1) =
(0.280 +0.021 £ 0.088) %

= D*/D°/D*/D**

Speciroscoow

of D mesons

=]
J

P or D—wowve

Measurement of mass moments provides
constraints on the OPE parameters and
improves determination of V_,,

CDF Run Il Preliminary L =180 pb .

I
=
= sl Corrected m”
o
% B D’ K+
:’j 60 |— D°— Krnrm+
- D" Km0
a0 |— ’ D*— K'mm+

55

..4.5....5...2.
m” (GeVicT)

Hadronic mass moments measured

and OPE parameters extracted,,



B Hadron Lifetimes:
Expectations and Existing Data

Heavy Quark Expansion
Theory predicts lifetime ratios
in rough agreement with
data

Experimental and theoretical
uncertainties are comparable

Tevatron the best source
of B, and A,

Goal 2 measure the ratios
accurately

1(B)(8")

1(B)A(B)

(b baryon)

/I(BO) IIIIIII|

T(A (B }_,_{
M

0.7
From PDG 2003

lifetimeratio

1.085-0.017
1.03-1.07

0.951-0.038
0.99-1.01

0.798 - 0.052
0.9-1.0

0.786 - 0.034
09-1.0

25



Exclusive B Lifetimes;

CDF Run Il Preliminary

candidates per 50 um

. CDF Run Il Preliminary

CDF results

COF Bun || Prelm insry

IDEETS ;dt(tsg) % B - JyK® gm-‘; B, i
ct(Bkg ) gloE I
—ct(Bkg o) 8 i [
Fit prob: 44.2% é w0 Fit prob: 64.2% § rn'% g :
¢ ©10 “E
B meson N(B) T (B), ps PDG’03, ps Single best measur., ps
B* ~3390 |1.662 +0.033 +0.008 |1.671+0.018 | 1.695 +0.026 +0.015
BO ~1160 | 1.539 £+ 0.051 £ 0.008 |1.537+0.015 | 1.529 +0.012 +0.029
B, ~260 | 1.369 £ 0.100 *0:005 | 1.461+ 0.057 | 1.36 + 0.09*29

Lifetime Ratios (most systematic uncertainties 100 % correlated)

t (B*) /1 (BY) = 1.080 + 0.042 (tot.)
T (B) /1 (B’ =0.890 + 0.072 (for.)

DO Results with comparable accuracy are expected for ICHEP 04




1(B*)/x(B%,) from Semileptonic Decays

Novel experimental method D@ Runll Preliminary, Luminosity=250 b D@ Runll Preliminary, Luminosity = 250 pb™
s =0 .
- Measure ratios directly . 7, 1080004600 D p DO
Hoooo # o I .
- Data sample B > nvD%X . L ao00 | L
. T + * [« O uon
- Use slow n0s to check if DO from D? *dod ,
20000 e 8 * |
X, 2000 - |1
- Calculate ratios of N(uD*) / N(uD?) o, At L
in several bins of L — {> "
ici = 16 18 2 22 0 T O EEEEErwrra—
Visible Proper Decay Length = W) Gl s 0B 0O
=L, - Mg/ P (uD?) O'mE') (Gevic)
T M/ Fril . 0 . 0
Dominated (82%) Dominated (86%)
- account for D** feeddown using by B* decays by B® decays
PDG BRs and MC If no slow = to form D*
L5t T I AN B I B B e
D@ Runll Preliminary, Luminosity = 250 pb™ ALE’;;i:gg?g% & Lyazans
~ m CDF J9 d K o 1.060.070.02
n: 035 [ XZINDF=4.0/5 CDFE:]E)I_ 1 e 1.110:0.056 2033
=1 DELPHI 911353 . 1.0070'7 +0.10
z ; DELPHI topgjgllo:gg) e 1.06°13 10,10
;2 r DELPHI togg})?_e% het] 1.065+0.022+0.033
o) 0.3 L3 Topglogy e 1.09+0.0740.03
5 [ OPAL topogl:?_ et 1.07910.064+0.041
Z - OPAT, D1 . 0.9910.14729%
025 - iy 1.03'97% +0.09
1.0377 002> +0.024
BELLE excl(gg_ig’ﬁ jo 1.09+10.023H0.014
02 - BABAR exclusive ol 1.0810.026+0.012
T(B+)/T(B0) = 1.093 + 00%1 + 0.022 9 Zon 1 fo 1,093+0.021+0.022
0150_1 ‘6 — ‘0‘1‘ — ‘0‘2‘ ‘0‘3‘ ‘ 04 World average . 1.073+0.014
' " Visible Proper Decay Length (cm) BLISUME | (ot ) e



B 2> JiywW Amplitudes

CDF Run Il Preliminary L~180 pb™

o 1 e COFRunll Preliminary L~180 pb™
X | By - JIYK —CDF Run i 2
i L d [[]Babar <>E< i Bs - J/LIJ([)
| | > B
g I [[]Belle § B
g8 I > [
m -
E E | A
; 6 Ao : Ao
o A, ALCY T ]
: U Sl : ]
L Al
1o contour - locontour
g e [ T A T A S SN ST Y T Y N N SO R
-1 0 1 I 0 1
Real Axis Real Axis

* dominant longitudinal polarization T'\/T" = |A|?
* non-zero parity-odd fraction I' L /T" = |A L |, (P-wave, CP= -1 for By)

* AT' T, from B> J/y¢ via 3-D fits (mass, ct, transversity ®;) from both
experiments expected soon --anticipated precision of AT /T’ = 5% at 2 fb-!
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Summary - lifetimes

Current Status:

CDF D0 World average
B* 1.662 £ 0.033 £ 0.008 ps 1.65+0.08 £ 0.12 ps (2003) 1.671 £ 0.018 ps
BY, 1.539 + 0.051 + 0.008 ps 1.51 +0.18 £ 0.20 ps (2003) > ICHEP | 1.537 £0.015 ps
BY 1.369 £+ 0.100+£0.008- 0.01 ps | 1.19+0.18 = 0.14 ps (2003) > ICHEP 1.461 £ 0.057 ps
A, 1.25+0.26 = 0.10 ps (2003) | > ICHEP 04 1.233 £ 0.077 ps
1(By)/t(BY) | 0.91 = 0.20 (tot)  (2003) | - [CHEP 04 0.798 £ 0.052
T(BY)/t(BY) | 1.08 =0.042 (tot.) 1.093 £ 0.021 + 0.022 1.085 +0.017
©(By)/t(BY) | 0-890+0.072 (tot.) - ICHEP 04 0.951 = 0.038

Results competitive with B-factories, expect 1% ratio precision (2 fb-)
Measurement of polarization amplitudes of B,2>J/yK* & B°.>J/y¢
Measurement of AT/, = In progress , expect 5% precision (2 fb-1)
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Charmless B Decays

Search for charmless B decays
from gluonic penguin decays

using displaced track trigger
(~ 180 pb-)

GLF AN | FI:H Marary

Legend:
- total POF

= Signal
- CoOmb. BG
- Y5, BG
— B =K
— Bl

. Eil - HIH.-HI

BR=(7.2£1.3+£0.7 )10
HFAG average = (9.0 £ 0.6) - 106

Acp = 0.07 £0.17 + 0.06

Bt & ¢K*
B° > ¢¢p bl

Events/24 MeV/c?

i
BIB;|
|L|I |

K"

B

CDF Runll Preliminary

s

L=179+10 pb™

12 events in search window

ected BG events = 1.95 +0.62

B’ > ¢

12 events

‘l“‘l“Hl“HH“

5.2 5.4

5.6 5.8 6
m, [GeVIicT]

4.8 o, first evidence for B_.° > ¢¢

BR=(14+£0.6+£0.2+0.5) 10"

SM-> 3.7 10~
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oscillations




Run Il B%,/ B, Mixing Results:

CDF Run Il Preliminary L=245 pb'1 . CDF Run Il Preliminary L=245ph™

e 0 A 0.4, .
£ B UK K - K'm N + B LD, D - K'mm
JE % 0.2
o T 3 T—
t 0-0.2-
oaf <
-n.ali 250 pb | | 0S muon tagging 041 -0.41 | | | |
o 005 o1 om 02 P [;:j_z,sm 0 005 01 015 02 0 005 01 015 02

Amy = 0.506 £ 0.055 £ 0.049 ps! < puvD* X ; Opposite Side p (DO)
Amy= 0.55 £0.10 *0.01 ps! < Jy K*® & Dt ; Same Side n (CDF)
Am, =0.495 * 0.026 £ 0.025 ps' < all methods CDF Run |

Am,=0.502 £ 0.007 < world average

Many improvements to the Run Il results underway: all tagging methods,
channels, reduced systematics etc



Semileptonic B - n vD.X samples

i ’ . + -0 N H
w D.> ¢n; ¢>K'K; u'scharge opposite to D,
= -1
D@ Runll Preliminary, Luminosity = 250 pb'l CDF Runli Preliminary L =185 pb
B-uorX ] B, —»I'D; X
9481+253 Di—>(prf; % 200j N(DZ) = 1400
3000 3365+239 D' @1t =
+ weor -
p |
] won @ 1501
Q2
2000 =
c ]
w1004 +
S ]
1=
g 4
1000 1
= ]
S |
= |
| 1
o] N
A o —n—
°© 7 18 19 2 21 B2 1.85 1.9 1.95 2 2.05
T
? M(¢ 7r) [GeV/c?]

Work in progress on: B,/B lifetime ratio; B, mixing , using also D, > K*K
DO perspective: if Am_ =15 ps -1 measurement may be possible with 0.5 fb-1

Semileptonic ct measurement will improve constraint on A",
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B, Oscillations — prospects
CDF perspective < from M. Paulini

CODF Run Il Preliminary, L = 119 pb i

Current status: fully rec. B,> D_n “o g0 about 10082 = Dx-
=
Signal = 1600 events / fb-" = 40
S/B = 2/1 S
¢D2 = 4% (SLT+SST+JQT) =
B 20
c,=67fs E B
w 10
Prospects (near term): o
5.0 5.5 .
2c if Am, =15 ps -1 with 0.5 fb-1 D.x* Mage [GeV/c |
(assuming no improvements) o CGOF Fun Il Mnta Gario
CDF will reach the current indirect o
limit & cover the SM favored range =
=
Prospects (long term): % -
(assuming conservative improvements) %j
@
L3

5c if Am_ =18 ps -1 with 1.8 fb-!
5o if Am, =24 ps -1 with 3.2 fb-1

Candidate Mass [GeVic 7]
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Rare decays - B, — p'u”
BR(B, —» p+u—)~10° suppressed in SM

SUSY up to two orders of magnitude enhancement

d= ™ 2

2 |8, —ntn COF I 5 aE . D2 Run Il Preliminary
z N o F Signal region
— 171 pb - S =
e ?E ¢ "1 |sideBandt Side Band 2
-_.E: E. t} g 1.25—
* 8 "t ol
1 -] ’ E_
0.6
n.4f_
: 02
M 5% b% T8 TE e b
Mt [Gevic’] ttmm s [Ge w?’l
1 1 0 . . .
Limits at 90% C.L. Blind analysis, expected limits at 95% C.L.

BR(B, - u* pn) < 5.8¢107 BR(B, — ut p) <1.0 #10-6 ( Moriond 04)

BR(By — p"p) <1.5¢107  mproved for ICHEP 04, box to be
Expected improvements: opened at 400 pb-’

T Acceptance & 4 bkgs
BR(B, —» 1" 1) < 1.6 (2.0) «107 < Belle (BaBar) at LP03
Work in progress on B%; 2> puuK?®) 35



Summary

New top quark mass, updated predictions for SM M,

First Tevatron direct SM Higgs production limits ~ x 25
above SM prediction

X(3872) confirmed by CDF & DO
Pentaquarks not seen by CDF

B physics program competitive and complementary
to B factories
- best B,, A, mass measurements

- observation of: B**, narrow D** states in semileptonic B decays,
B; =2 00, best limitson B, 2 prp-
- work towards B_ oscillations

very rich program in EW, QCD, charm, new
phenomena etc , not covered in this talk 36



