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e Tevatron performance and CDF |l Detector

e Top, Beauty, Charm and Exotic States
Top Mass and Production

No b-(mixing, golden modes) = see S. Menzemer’s talks
Charm Production and CP In the c-sector

Pentaquark Search , Properties of X(3872)
e Summary and Outlook
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Tevatron Performance

Luminosity, Luminosity and Luminosity!
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CDF |1 detector

More coverage in SV X, muon detectors, and calorimeters
Trigger (~3M events - write 70 events/s)

Recent CDF analysis: based on ~200 pb-! (Mar 2002-2003)
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Top Mass and Production

m, is one of 19 SM parameters
only fermion near EWK scale
constraint to m _ with m,,,

m,, [GeVﬂ/ ,/ /
114,300 1000”7 Preliminary
150 170 190 210

m, [GeV]

dilepton:  both W— Iv (lv Iv bb — 5%)
lepton+jets: one W— Iv (v qq bb - 30%)
all hadronic: both W— qq (qq qq bb - 44%)
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b-jet tagging and Jet energy scale

displaced | B=PI"™ Pt = (2+ <APIF> )/ (2-<APIF>) | R=0.7
tracks anl 1'3: = : ! ! ;

Secondary / 1-2§

vertex D~j ar 1.1f
\ Lxg,/’l,- - 1

Primary ~_-- 0.9}
vertex ~dg - :
0.8}

-

=07,
g + CDF Runll Preliminary
P |:]M| <1.0

wmm‘4+++~+.,.,.+++++++ 0_7 - : ! : i N
S F — @ jet?0 data’5.3.1 (before Sep 2003)

T Y Pt
gy T - ‘H‘F+++ +

HH -
it 0.6f &— dijet18 Pythia5.3.2
| 055~ ' ' '

prompt tracks

120 140
Jet E, (GeV)

to enhance signal purity to reduce systematic errors
—> optimize efficiency/tag rate > improve simulation

¢ (b-tagging | top events) ~ 50% - understand fragmentation
false tag rate (QCD jJets) ~ 0.5% - more statistics, better jet

resolution and Z - bb
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Production Cross Section

require @ least 1 b-jet tagged fitting (0.68+0.14-0.16)

CDF Run Il Preliminary (~161.6 pb™' )

— 1t + BKG
- - - fi(HERWIG)

NW+2>3jet) - (F _signal)
A-g-ILdt

(from data) O (tt) =

A: ttbar acceptance ¢: eff. for tthar
g :4.02 +-0.03(stat.) +-0.45(sys) %
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Top Mass

In 1988, Kuni Kondo said, “use Dynamic Likelihood Method”

Maximum Likelihood Mass
— MC Prediction
—— Signal tthar(MC)

1 CDF Run Il Preliminary (162 |)b'1)
-/ Signal MC : M, = 175GeV/c’

¥ Data 22 events
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22 tt (lepton+jets) events > 1 b-tag: 12 combinations with weighted by diff. cross section

m,,, = 177.8 "t o (stat) £ 6.2 (sys) GeV/c?
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Single Top Search

t-channel

s-channel

W+2jets (1 b-tag)

likelihood fit
Q(lep)*™n(light jet) (t-ch)

I : fit to Hy (t+s ch)
—— CDF data

— single top
— 1t
- ‘ — non-top ‘
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Summary: CDF Top

Top Pair Production Cross Section Slng Ie '[Op

E3 Cacclar et al. JHEP 04041068 (2004) | | CDF Run 2 Preliminary

m=175 GeVic® CDF Run 2 Preliminary Search for t’

. - P . Il
Dilepton: Combined 70434413 Dilepton: ¢ of v 170.0+188+ 7.4

(L= 200pb”) ° " femtesen ) W hel |C | ty

Dilepton: MET, # jets 6+25+1 - ® e
(L= 1830") Elfl:pg}on. P, tt 176.5+;7+ 6.9

. Ki X | | L . — 1
h‘:‘:;?p’;ﬁfets Kinematic Ot Em?lon: v weighting 168.1+% 1 + 8.5 Top q uark Spl n
Lepton+Jets: Kinematic NN NEIVES —_
asiom RS : Lepton+Jets: M, 176.7+59+ 7.1 H™ from tOp decay
Lepton+.Jets: Vertex TagtKinematic 6.0+ ]2+ 1 ——
(L= 162pt") Lepton+Jets: Multivariate 179.6+ .7+ 6.8
H— -eplc 6.3

Lepton+Jets: Vertex Tag .6+ 124 1 e ———— Rare decays (.t9 ZC )
(L= 16200") 45

s, Lepton+Jets: DLM 177.8+.7+ 6.2
Lepton+Jets: Double Vertex Tag y E : * B r (Wb)/(Wq)

_ 1 b ]

(L=rez ) Run 1 CDF Lepton+Jets  176.1+314 53
Lepton-_i;.]ets: Jet Prob Tag X EESR {Run sy ’ d i Ie ton / Ie t0ﬂ+ 5 et
(L= 1620t § =—— ( ) ( )
Lepmwm’&m - 242841 Run 1D0 Lepton+Jets  180.1+ 3¢+ 3.9 P P J
(L= 1930t ") o . , e 1
All Hadronic: Vertex Tag ® 842544 Run 1 World Average 178.0+27+ 3.3 tau 'd [ I e ptO n

{Run I anly)

I{LT_TISS'Pb.I"II\|III|III|IIII\Ihlhll | | | |

0 2 4 6 8 150 160 170 180 190 200 X = ttbar
s(pp — 11) (pb) Top mass (GeV/c)

Rich top signal today, a window to new physics
and its background tomorrow.
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B Physics @CDF

e Silicon Vertex Tracker using SVX impact parameter d,

e Two SVT Track (hadronic)
e SVT + lepton (semileptonic)
e Di-Lepton (J/vy)

35um @ 33pm Bs Mixing
resol @ beam

= 0 = 48um Bs > J/LP(I)
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Inclusive B Cross Section

Unbinned maximum likelihood fit ~ Theory: Next-to-Leading-log resummations,
non perturbative fragmentation function

Lxy(J/y) to extract the b fraction from LEP, new factorization schemes. ..

a(pp — bx) versus (ppr(Hy))
CDF Run Il Preliminary
L B L B B L

CDF Run Il Preliminary 5.0 < PtiJ/wy) < 5.5
T T L] I T T L] L] I T L] L] T I T L] L] T I L] L] T T

W  Fun ll Inclusive b—Jiy X oyl 0=20+ 6 ub ]
B FAun b Exclugive B+ corrected for ib=0.4_|
gy A Funla Exclusive B+ corractad for ibh=0_4 3

doldp,(H,) nb/(GeVic)

PR T |
-2000 -1000 1000 2000 23000

Ly (I P (). M)

p-{H,) GeV/ic

o(pp — bX)llvl*il-ﬂ =(29.44+0.6(stat) £ 6.2(sys)) ub

FONLL o(pp = bX)|} <10 = (27.5155) 1B
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Branching Ratio
B baryon decays: Ay, 2 A . (=2 pKn) Cabibbo-suppressed B*-> J/hyK*

- L - -1
CDF Run Il Preliminary (Luminosity 65 pb ‘1 | CDF Run I Preliminary L=200pb

20 i Four-prong B reflections Data

196 £+ 13 A candidates

60F

Other B meson decays

Other A, decays Jiy K+ Jhy ©* + background

— Ay ALK

=== J/y K* + background

Combinatorial background

50t

Prob(;?) = 90.3%

_. Evants L5 MeV/c?
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IIIIIIII III+IIII*I 111 |IIII
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mass (A ) (GeV/c ) M(u* ) [GeVic]

Br(B" — J/yr")
Br(B" —> J/yK")

Measure

= (4.5+0.8(stat.) £0.3(syst.))%

BR(A , 2 A, %) = (6.0 +1.0(stat) + 0.8(sys) +2.1(BR) ) 103
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Mass: B, and A,
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NBs)=18164125 e Exclusive Jhy X channels
e Exclusive A, 2 A: =

CDF |l Preliminary

361 +28 A, — A, 7 candidates

8B 8 8 8 &

Events/5 MeV/c 2
=
|_|_¢_|_| TT | TTTT | TTTT | TTTT | TTTT |

Four-prong B reflections
Other B meson decays
Othera, decays

fny,— Ak

o sl AR, s 2 & 0 A
§10 5.15 520 525 5,30 535 540 545 550 555 560
B; candidate mass [GeV/c 2]

Combinatorial backgrounc

Events / ( 0.02 GeV/&)

- L =180 pb™'
CDF Run Il Preliminary 220 pb1 2

3 Ag—=>JIy A N(A,)=88.6410.3

Fil Prob: 23.3%

Events/6 MeV/c 2

- CDF preliminary PDG value
i ¢ ﬁ+ } . 5366.01 £0.73+0.30 | 5369.6+ 2.4
L S LS

56 57 58 59 5619.7 + 1.2 + 1.2 5624 + 9

A, candidate mass [GeV/c 2j
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B-baryon Lifetime

The first measurement of A, Lifetime in a fully reconstructed mode
cf: Ag > Adv(A,— pKn) 1=1.33+£0.15+£0.07 ps (Run | CDF)

CDF Run II Preliminary, L = 65 plzf‘r

I 1 L] L I L L} | I
Ay T A
- 46+ 9 signal candidates

A]Q
-
B
S
S
N
2
=
S
S

Events/40um

5.50 5.60 5.70
Ay, Candidate Mass (GeV/c’)
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CDF Run II Preliminary 65pb"

10°

10’

T T T T T I T T T
Unbinned L}kelihood Fit To Ay Lifetime
c1=374178(stat)+29(syst)um

— signal region fit

— background fit




Charm Physics at CDF

x102 CDF Run Il preliminary 193pb'1 CDF Run Il preliminary 193pb™

Integrated prompt charm
cross section (|n|< 1)

9.5

6.0

6.0

8.0

ub

13.3+0.2+£0.5
5.2+0.1+0.8
4.310.1+0.7

0.75+0.05+0.22

Large statistics -
Detailed features

D* Dalitz properties
Br(D* 2 ntnnt)
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D** Properties and moment analysis

Prompt D, D,
M(D,)-M(D*)=411.7+0.7+0.4
I'(D,)=20.5+1.7+1.3 MeV

M(D,)-M(D*)=594.0+0.6:+0.5
I(D,)=49.5+2.1+1.2 MeV

CDF Preliminary
' L=210pb"

CDE Preliminary
L=210pb"

Events/3 MeV

8ol Corrected m”
i D Kn* 2 _ 2
K (m3..)=(5.83+0.16,,, )GeV

D Km0

Events/ 20 MeV

of o Ko <(m;,rk _ m1)2> —(1.30£0.69,, )GeV*

R R
5 25.5
m” (GeV/c")
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Direct CP Asymmetry

CDF I

[

F

D**—DO%* tag flavor
of CP eigenstates (f)

DO—nr, DO—KK

D*— DO 5[n
+ charge conjugate

DD [K K
+ charge conjugate

(4]
o
[=]
(=]

5
Entries/4 MeV/c2

Entries/3 MeV/c2

to measure A, ” AU I

Tus -
[ | Tegal

T8 185 9 1 '81818218413613319
KK Mass [GeV/c’] = Mass [GeV/c’]

88310+330 92600+340 180910 +480

8190 +140 8030 +140 16220 +200
366069 367468 7334497

2.0 + 1.2(stat) + 0.6(syst) %
1.0 £+ 1.3(stat) £ 0.6(syst) %
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PentaQuarks

| o e predicted by Diakonov, Petrov, Polyakov (1997)
O " e (gqgqq) state : ®* (uudds) 2 p Ks (nK*)
e Mass ~ 1530 MeV/c? and Width ~ 15 MeV/c?

10 experiments report evidence H1 claimed ©.~2>Dp
HERA-B, PHENIX, BES null obs. @ 3099+/-3(stat.)+/-5(syst.) MeV/c?

H1

e D'p+D'p

SPring-8
SAFPHIR
GCLAS-1

— Signal + bg. fit

CLAS-2 --  Bg. only fit

HERMES . _
SVD | Lixr- . %

Asratyan et al

COSY-TOF o ++ ;|+

5 ZEUS

DIANA

Entries per 10 MeV

1
£o el R e | R | i 3.4 3.6
1510 1520 1530 1540 1550 1560 1570

Mg (MeV) M(D*p) | GeV |
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PentaQuarks @CDF?

CDF Run Il preliminary 180 pb™'

o B Oc’> D*p [Ka7'p]
o | 5 @ >Ks*p [rnwp]

= 2 E 1 [nmaap]
0.4 . | . | : _TC+ [TC_TC_TC-I-p]

0 05 1 15 2 25
measured total momentum p (GeV/c)

=vic

measured velocity 8

| _CDF Run Il Preliminary | |_CDFRunli Prellmlnary | L-240pb

"’ 35000
>

L = 220pb™
= track found in SVX
-
N=36,000 — 25000
P4
20000

yield=536604+860

[e]
o
o
o

< 30000

N /2 MeV/c 2

15000
10000
5000

. | ————

= 0
1.36 1.38 0140 0.142 0.144 0146 0.148 0.150 0.152 0154
[GeVic? 0
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PQ Search Results @CDF

CDF Run Il preliminary | CDF Run Il Preliminary _|

© jet20 data W

—r

1500 A ""l”"T”"I""I"{‘I""l”"N
- L-220pb’

[Jzw = trackfound in SVX
zr =(1860)

N /10 MeV/ic?
N /2 MeV/c®

Entries per 2 MeVic>

N( €)= -56+ 103
(<76 @90%CL)

' S N R R RN R N

‘ A R R R 9.4 15 16 1.7 18 19 2 21 22
15 155 16 165 17 - 2
m(pK ¢ pK2) (GeVic?) M(:.TE) [GeVic']

Charmed PentaQuark (uudqc),-. s , 4 S€arches are underway
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Exotic State: X(3872) 2 J/ yxz*x-

CDF Il 1400 PRL 91, 262001 (2003)
] 1300 I [hep-ex/0309032]

1 1200
1100
1000
200

PRL 93, 072001 (2004)
[hep-ex/0312021]

o
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o
M E T T

{ [hep-ex/0405004]
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F 1500
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730 + 90 candidates BaBar [hep-ex/0406022]
] ~12 c effect | | | ,

3.65 3.70 3.75 3.80 3.85 3.90 3.95 4.00 365 281y My g PR
Jiyr ' Mass (GeV/c”) X(3872) Mass (MeV/c

— + + ?
M, =3871.3 £ 0.7 (stat) + 0.4 (sys) MeV/c From Belle, B->X(3872) X

Is all CDF signal from B’s?
Any direct X-production? How much?
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X(3872) Prompt Fraction

CDF Il Preliminary CDF Il Preliminary
v(@S) s Jiy 1’ T —eData ~220 pb” X(3872) > Jly1* T e Data
; B Prompt y(29) B Prompt X(3872)
B Long-Lived y(25) B Long-Lived X(3872)
[ | Prompt Background [ | Prompt Background
] Long-Lived Background || Long-Lived Background

~220 pb”

Candidates per 20 um

£
=
=)
N
g
»
1]
©
2
©
c
©
&)

Uncorrected Proper Time (cm Uncorrected Proper Time (cm)

displaced fraction displaced fraction
28.3%1.0 (stat)x0.7 (syst) % 16.1+4.9 (stat.)£2.0 (syst) %

M (7 ) distribution and Angular measurements are underway
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Summary and Outlook

Tevatron keeps breaking its record

DF 11 detector fully functional serving as hep frontier
DF 11 1s a top-tier machine for Top

DF 1l 1s a competitive b-factory

DF 11 1s a successful charm factory too

Many other exciting measurements are coming

Are you ready for the era of fp ?
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