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Tevatron Now: excellent performance,

~ 65-70 pb~—! /month delivered

e Reached Runlla target luminosity
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— Peak lums above 1-1032¢m 251

e Pbar recycler up and running

— e-cooling achieved in July’05
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Hadron Physics at the Tevatron

‘h Tevatron Performance in 2005

FYO0S5 Integrated Luminosity
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' I Hadron Physics at the Tevatron

— w
p SOURCE:
DEBUNCHER (8 GeV) & LINAC S A—f» N
ACCUMULATOR (8 GeV) 300 MoV?
a PRE-ACC E

BOOSTER (8 GeVv)

~3 months’ shutdown

TEVATRON EXTRACTION

for FIXED TARGET EXPERIMENTS/‘:

Y

coming up in October

MAIN INJECTOR (MI)

(150 GoV) SWITCHYARD

TeV EXTRACTION
COLLIDER ABORTS
& RECYCLER
BO
P ABORT CDF DETECTOR

150 GeV p INJ & LOW BETA
150 GeV p INJ

TEVATRON b (1TeV)

~_
EO — Cco

P (1TeV)

DO® DETECTOR P ABORT

& LOW BETA

Tevatron Runllb

e starts ~Jan. 2006

e expecting > 1 fbo~!/yr.
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D0 & CDF Data Taking Efficiency

CDF & DO
RunlI

80%

e Data taking efficiency

in 2005 is ~ 85%

— currently translates
to 55-60 pb_l/month

2

pEfficiogncy 5

0%

e (Unique!) All B
species produced
— Bu7 Bd7 BS) Bc

(4

20% -

— Np, =g - -

e Tev DB-program suc-
cess largely dependent
on trigger strategies

Hadron Physics at the Tevatron

through 22 July 2005

B DO (from April 19th 2002)
E CDF (from February 9th 2002)
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Hadron Physics at the Tevatron

The D@ Runll Detector

Keys to the B-program:

. Central magnetic

P

-
Prige

-

tracking volume:

e Is a Runll addition
e Compact (r < 52cm)

e Modest p resolution
'), =60 MeV at J/¢

Wide angle coverage:
In| < 2.0
In| < 3.0

e Muon chambers;

e Tracking volume;
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Clean muon-ID:
e Efficient muon triggers

e single-u 60% pure at L1
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h The DO Tracking Volume

Fiber Tracker

3
|

N Silicon Tragker .- —
= = = = s [ I I B

Impact parameter resolution ...
— of ~50pum at pr of 1 GeV
— improving to ~ 10um at high pr
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Track DCA resolution

wf (pm) versus pp (GeV)
.-
50
L # DO data (preliminary)
40 :— 4 DO MC single muons
30
20
10F
0 -l

pr, GeV

SMT 2nd"Y

vitx resol”:

e 40m (r,9)
e 80um (r,2)




Hadron Physics at the Tevatron

The CDF-II Detector

Central Calorimeter (E H)

L~

Central Muon

Wall Calorimeter (H) g//f” _*\::h Solenoid Particle ID:

e dE/dx in COT

e Time of Flight
| m detector
| |ia ; END WALL
| Bt "—'10 R
\ T Lyl Pl PP

(soenon] -
r & H

| E ln=20

Forward Calorimeter (E) = 1.0 g E : '

Luminosity Monitor g g

X Time of Flight i pd F 1L~ 3 ﬁ 11 =30

entral Outer Tracker T 2 ; z -
Silicon Vertex Detector g i u 3 0
Intermediate Silicon
Muon chambers 7
Tracking system 2.0 30 m

out ton < 1.1
LAYERO0  SVXII  INTERMEDIATE SILICON LAYERS
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T(1S) Production (D@RunlII)
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Events per 40 MeV/c?

Hadron Physics at the Tevatron

Two rather different detectors...

Phys.Rev.Lett. 94, 232001(°05)

Signal (utp™) yields ~40,000
Y(1S) in 160pb~—1 (250/pb~1)

Extends CDF Runl measure-
ment from yy < 0.4 to yr < 1.8

ZOOO T T T T T T T T T I T T T I T T T I T T T
I T <WS)I 44350 £ 95 Events
T(2S): 1114 + 65 Events
. T (3S). 584 + 53 Events
1500 77 pb*‘ ]
CDF Runl
- 0.4
1000 | lyr| <

500

8.8 9.2 9.6 10.0 10.4 10.8 11.2

Dimuon mass (GeV/c?)
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L~

Y (1S) Differential Cross Section

ly|<0.6

m 06<|y[<12

A 12<ly|<18

— Ref. [8,9] |y| < 0.6
----- Ref. [8,9] 0.6 <|y|<1.2
----- Ref.[8,9] 1.2 < |y|<1.8

(d°o/dp.dy)/o,,; (GeVic)”
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e Theory calculations (Ref.[8,9])
are by Berger, Qiu and Wang
(P.R.D 71, 034007 (2005))

|
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Hadron Physics at the Tevatron

T(1S5) Production Results

o(l.2<]yr[<1.8)

Fraction
o(|yr[<0.6)
c l2p
S M
8 50.8F e
wEgoeE T e . I
S04 %
8 02 D@ Line is Pythia (CSM based)
776§ 10 1z 14 16 18 20
p; (GeV/c)
IG Normalized by o¢,¢
S o ¢ 8 o .
Q -1 ° CDF is P.R.L. 88,
o 107 . 161802(2002)
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5 [ o
= B M
S v
> f
'g__ N
o 102 *
o C i
(qV] |
E L
I ¢
o DOly<18v(s)=1.96TeV 7
103 o  CDF|y|<0.4V(s) = 1.8 TeV
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p; (GeVic)
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Hadron Physics at the Tevatron

...with rather different trigger strategies

e CDF’s Secondary Vertex Trigger;

online L2 selection of displaced (IP)

................
=4 =m

Decay Vertex

.........

tracks based on Si-detector hits.

two tracks, A¢ < 135°

pT1, pr2 > 2GeV/c
L2: IP > 100um (both)
Lzy > 200pum

% € R e FExample: Li:

CDF': non-leptonic trigger

Approximate accept rates (Hz)

output DO CDF

rates Run ITa  Run IIb || Run ITa  Run IIb
Level-1 1500 2500 25000 25000
Level-2 850 1000 300 750
Level-3 50 50+50 50 85

Arthur Maciel (CBPF), Hadron’05(26-08-05)




Hadron Physics at the Tevatron

B, Mesons

Arthur Maciel (CBPF), Hadron’05(26-08-05) 11




' I Hadron Physics at the Tevatron
B, at the Tevatron

The B. is a unique (heavy-heavy, # ¢’s) system
e probes the heavy quark potential in a region between the J/ and

the T — expected rich spectroscopy of excited states

e production: contributions from C-H Chang et.al. PRD 71, 074012,2005

10°

color singlet /octet

W07 e curves represent

different singlet and

— factorization+fragmentation

[
o
S

octet contributions

with only heavy ¢’s involved 3
@)
e both b and ¢ can decay weakly, =
with comparable probabilities E ,,,,,,,,,,,

=
o
&
T

— shorter c- like lifetimes 7

=
o
4

— various final states (BR’s)

=
OI

e “Mass of the B, Meson in 3-Flavor Lattice QCD”

— HPQCD + FNAL-Lattice + UKQCD 4 (MILC ensembles), PRL 94, 172001,2005.

@
o
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Hadron Physics at the Tevatron

Decays of the B.

C b b
} I

c as spectator (this talk) b as spectator (not seen)
...but important for Bg-mixing program!!

e A J/1 in the final state is a huge advantage for hadron collider

experiments ( ease of triggering and reconstruction )

e Observation and studies of the B, at the Tevatron:

Runl CDF L. — J/w + (Ha G)V PRL 81, 2432 (1998)
PRD 58, 112004 (1998)

Runll CDF and DO B, — J/¢ + uv ( conference notes )

Runll CDF sees evidence of B, — J/¢¥+m  ( hep-ex/0505076 )

Arthur Maciel (CBPF), Hadron’05(26-08-05) 13



Hadron Physics at the Tevatron

Runll B, - semileptonic decays

e Not fully reconstructed (missing neutrino)

— mass is extracted with relatively large uncertainty

e Strategy: look for B. excess above expected background

— key item is the understanding of backgrounds
s« fake leptons, bb evts + l-semileptonic, etc.

— help from: B¥ — J/¢ K* and .J/v¢ -+ non-lepton-track

e Summary of (preliminary) results

int.lum. n.cand signal mass(GeV/c?) lifetime(ps)
D® 210 pb~! 231 95.5411.8  5.95 fgi;") +0.34  0.45 ’_Lgii +0.12
CDF 360 pb~! 106 60.0+12.6 (*) (*)
+0.18

(*) in preparation. CDF-Runl results are; 6.404+0.39+0.13 0.46 4+0.03

—0.16

+6.2

—1
110 pb 20.4 "

(e + u, published)

Arthur Maciel (CBPF), Hadron’05(26-08-05) 14



eventsper 0.2 GeV

events per 0.125 ps

B heavy flavor background
B prompt background
[ signal

35 4 4.5 5 55 6 6.5 7 7.5 8
YU invariant mass (GeV)

40 F

DO Preliminary E

YU pseudo-proper time (ps)

e DO combined likelihood fit
for M(J/v p) and pseudo-

proper lifetime.

Arthur Maciel (CBPF), Hadron’05(26-08-05)

Hadron Physics at the Tevatron

Runll B, - semileptonic signals

CDF Runll Preliminary: L =360 pb'1

45

5 40E e - B~ J/yuX candidates

S 350 o - Total background

O -

O 30

To) 25F <|>

S 200 +

n 155

é 102—

o oF
)= P I R B o rafill == == =W L.
234567891025112

Mass(J/Ppp®) [GeV/c]

e CDF also extracts;

o(B:) X B(Be — J/ytv)
o(B.) x B(B* — J/yK*+)

0.245 4+0.045 40.066 ~ T°9%°

—0.032

stat. syst. life.
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Hadron Physics at the Tevatron

L~

e CDF(Dec.2004) — evidence of B, — J/(utp~) +m (in 360 pb~—1)

B. — Full Reconstruction

e Search range: 5.6 < M(B.) < 7.2 GeV/c?* (Runl mass value +20)
e Optimize selection (MC signal) using a sensitivity figure of merit

e Perform a “blind” analysis until selection is established

CDF Run 2 Preliminary 360 pb”

=
o

Search range is scan-
ned with a sliding fit

window.

(o))

Entries in 10 MeV/c?
(00}
| T T 1 | T T T |

N

Use predetermined (MC)
threshold on “score func- 2

tion” for a positive result.

o

1 1 1 1 1 1 | 1 1 1
6 62 64 66 6.8 7
J/Y tinvariant mass (GeV/c")

2

Arthur Maciel (CBPF), Hadron’05(26-08-05) 16



Score function S/(1.5 +\l§)

A

CDF Run 2 Preliminary 360 pb*

w
4]

N
) o w

=
o

1 I 1 1 1 I 1 1 1 I 1 1
6.6 6.8 7 )
J/Y tMass (GeV/c")

e Predetermined threshold
is clipped at 6.3 GeV/c?

e Prob that bkgd fluctuates
to this signal is 0.3%

o M =6287.0+£48+1.1
MeV/c?

Candidates in 5 MeV/c?

Arthur Maciel (CBPF), Hadron’05(26-08-05)

Hadron Physics at the Tevatron

B,. — Full Reconstruction

e Sliding fit window
— 300 MeV wide
— in steps of 10 MeV
— Gaussian + Linear(bkgd)
— MC-fixed (variable) width

CDF Run 2 Preliminary 360 pb'1

+

B, Mass = 6.2870+0.0048 GeV/c”
Resolution (fixed) = 15.5 MeV/c’
Signal: 18.9+ 5.7 events

Mean exp. backgd.: 10.0+1.4 evts
under peak

T
o]
!
=~

<
=

C

I | |

IIII|IIII|IIII|IIII|IIII|III
L7
]

6.2 6.25 6.3 6.35 6.4 6.45 |
J/Y tMass (GeV/c)
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(MeV/c?)

O

My

6600

6100 L

6500 |

6300

6200

[ [ [
- (ﬁw +m)/2
m potential models

o lattice QCD
v potential NRQCD

from: PRL 94,172001(2005)
| | | | | | |

|
(22 [23] [17] [24] [25] [26]  (6) ()
reference numbers as quoted in source paper

o [a] PLB 453, 289 (1999)
6386 £ 9 & 15+ 98 MeV/c?

e [b] PRL 94,172001(2005)
6304+ 4+11 ™% MeV/c?

-0
e [CDF] hep-ex/0505076
6287.0 £ 4.8 £ 1.1 MeV/c?

Arthur Maciel (CBPF), Hadron’05(26-08-05)

Hadron Physics at the Tevatron

B. Mass Predictions

Lattice QCD:
e [a] Omitting sea quarks,
(quenched approx.)
e [b] Add 241 sea flavors,
u, d as light as possible,

and strangeness mass

6600
| @ lattice QCD, Feb. 1999 1
L @ lattice QCD, Nov. 2004 -
-+ CDF, Dec. 2004 .
6500 | -
—_ - T .
e | .
e - 1 N
;; E | |
= 6400 i N
& ! ( 1
- | I i

" l }

['L'iﬂ":} — .l.. =+ —

6200
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Hadron Physics at the Tevatron

D** Mesons

Arthur Maciel (CBPF), Hadron’05(26-08-05)
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Hadron Physics at the Tevatron

D™ at the Tevatron

e Four orbitally excited D-meson states, collectively known as D**

L~

In the heavy charm limit (j_c} =L+ sq)

. Q\
e Both CDF and D@ have studies on o0 2gl L=0 L=1
the narrow (j, = 3/2) resonances: % I
: Q) -
CDF; masses and widths 2.6
D@; semileptonic branching 54 :
fractions (B — D*™) B
L 2.2
e Theoretical interest (HQET) l
— hyperfine splittings between 21
states with different j, :
YN [ T T N T TN T N T TN T [N T T T [N T S TN N TN SO S N
— B.F. ratios are among least 1.8 Fig. from hep-ex/0307021 (Belle)
o or, PRD 69, 112002 (2004)
model-dependent predictions
Four (L = 1) resonant states decaying thru
. . . . e S-waves; expected wide (I' ~ O(100)MeV)
e Previous studies by various experi- (jq = 1/2) — not observed directly (Belle?)
e D-waves; narrow (I' ~ O(20)MeV)
ments’ most recently by Belle (RW) (jg = 3/2) — seen by various experiments

Arthur Maciel (CBPF), Hadron’05(26-08-05) 20



Events/2.5 MeV

A

1800

CDF Preliminary
" IL =210 pb™

1600

1400

1200

1000 >
800
600
400

channel: D**nF

200
4trk — 3trk

i\)lllllllllllllllll

0.7

M(D )-M(D ) (GeV)

Fits indicate that excess back-

ground (in green) can be at-
tributted to broad D] and D}

components respectively

Arthur Maciel (CBPF), Hadron’05(26-08-05)

Events/3 MeV

Hadron Physics at the Tevatron

D™ at CDF

e T'wo hadronic channels studied

e SVT trigger:
2-Track(O.S.), pr > 2 GeV/c
IP > 100pum per track

4500

CDF Preliminary
IL =210 pb™

4000 N
3500
3000

2500

channel: DTnT .
D** here broadenned "

by 7° losses in feed down

2000
1500

1000 decays from 1st channel,

swof- D** — DFrxf
4trk — 3trk

Il | Il Il Il | Il Il Il | Il
0 0.4 0.6 0.8

M(D )-M(D") (GeV)
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Hadron Physics at the Tevatron

D** - CDF Results

L~

e Simultaneous fits to the two measurements (channels)
e Independent background and broad state description
e Resolution modelling, full simulation of feed downs

e tests for selection biases w/ (2*Data)-larger MC sample

M (DN —M(D*¥) = 411.740.740.4  M(D3°)—M (D*) = 594.04-0.6+0.5

(GeV/c?) Mass Width
D 2421.7+0.7+£0.6 | 200+ 1.7+ 1.3
Do 2463.3 +0.6 £0.8 | 49.2+ 2.3+ 1.3

— CDF note 7191 (2004)

Arthur Maciel (CBPF), Hadron’05(26-08-05) 22



Hadron Physics at the Tevatron
'h D** at DO

e Data (460 pb~!) from suite of single-muon triggers
e Measure: B(B — (narrow)D7% + uvX) and their ratio

e D** Fit: two relativistic B-W fns @ 2nd order polynom(bkgnd)
Fixed PDG] M (D3) — M(D;1) and widths.

PRL submitted, and hep-ex/0507046

initial selection (55K) D** channel: D*T T
~ 7000 o~
2 C * 2140? *
- . -
gGOOOD@ Runlll B D pvX 3120 DD Rur11 I B - DrmuvX
w25000F 460 pb . o F 460 pb e Data, DT
o - « Data, 't © 100 .
g C o - DData, D
% 4000} | |Data, p'rt =~ oof
c - o @ 80 — Fit function
o - — Fit function S D.(2420)
3000F . o | A U
- Y A D signal @ ©OF .
- S TR Y 2 T U D,(2460)
2000F- 40
1000( 20#
- oo TR RN R SN | 7--‘ ‘“4 L _V -- Lo L 4-‘1"'1..--- | RN ~|::. R T A s TR T AT ) Lo
0.135 0.14 0.145 0.15 0.155 0.16 0.165 20.17 2.2 2.3 2.4 2.5 26 , 27 22.8
M(K 1) - M(K1) (GeV/cY) M(D 1) (GeV/cY)

Arthur Maciel (CBPF), Hadron’05(26-08-05) 23



" Hadron Physics at the Tevatron
‘h D* - DO Results

Semileptonic (B — D**) branching fractions and their ratio

B(® — B) - B(B — (DY, D5%utu,x) . 8((DY?,D3%) - D*~xT) = (0.122 4 0.007 (st) + 0.015 (sy))%
B(® — B) -B(B — DTy, x) . B(D? - D*~xT) = (0.087 4 0.007 (st) + 0.014 (sy))%
B(b — B) - B(B — D;O[J,-l_UMX) . B(D;O ~ D* xT) = (0.085 4 0.007 (st) & 0.008 (sy))%

B(B - DiO%utv,x) - B(DE0 — D*— =)

— 0.39 + 0.09 (st) + 0.12
B(B — B(l),u,+u,ux) . B(ﬁ(l) — D*—x1) (=) (o)

Stats > 10X that of previous experiments...

¢ input (PDG): B(b — B) = (39.7+£1.0)%

e assuming that the D; meson decays B
B(B — D{¢TvX) = (0.33 +0.06)%

different from PDG value (0.74 £ 0.16)% by 2.5 o

only into D*~

e assuming that D3 decays into D*7 in -
(30 £ 6)% of the cases (PDG) B(B — D;°€TvX) = (0.44 +0.16)%

in agreement with (PDG) 95% CL upper limit 0.65%

e Ratio (first direct measurement)
HQET = 1.6|m_=cc — O(1/m.) R = 1.31 £ 0.29 (stat) £ 0.47 (syst)

Arthur Maciel (CBPF), Hadron’05(26-08-05) 24



Hadron Physics at the Tevatron

- | B, — D(2536)uwX

485 pb~—1
very recent: evidence of Di (2536)
- o 3 D@ Run Il Prelimi
an orbitally excited (c, s) pair in a % un i Frefiminary
JY =17 state "(‘_') 8
2
c
. L 6 o
e Reconstruction 0 |
18 £ 5 events 4 | ‘ _m,l ‘ | }_
significance > 30 “ H- ‘ ses|| [sol| = |s B
2 J( oo © ~| .. FIY ) .I“. CIO
.. |. |ﬂ| || ||||| IRRLLA |
e Decay chain is I'“" o= ~-T| ? T |T-~ ®e | 4
N 2. 255" 26 265
D(2536) — D*+ K! Invariant Mass ofD K° (GeV/c)

Do, K-t @ °® Towards investigation

of D?* properties
e Muon plus 5-Track final state

— there are no experimental

measurements of B(Bg — D:*)

Arthur Maciel (CBPF), Hadron’05(26-08-05) 25



Hadron Physics at the Tevatron

B** Mesons

Arthur Maciel (CBPF), Hadron’05(26-08-05)
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Hadron Physics at the Tevatron

B** at the Tevatron

e B** (L = 1) states follow the same pattern (J¥, allowed decays)
as D** — see diagram on page 20

L~

e Not yet well established experimentally; unknown masses and
widths, and not PDG(2004) listed

e Previous B** observations were only of single wide structure in

inclusive or semi-inclusive decays (LEP + CDF-I)

e In contrast, mass, width and BF predictions exist with good pre-

cision in various theory models

e Narrow states observed for the first time as two separate objects
Tevatron Runll: DO (Aug’04) , CDF (Mar’05)

e Observed decays are B** — B®) . with exclusive reconstruction
of B mesons. B*(— B~) decays have an undetected ~

Arthur Maciel (CBPF), Hadron’05(26-08-05) 27



Hadron Physics at the Tevatron

B** at the Tevatron

L~

e DO and CDF use similar methods;

BT & J/¢yKT
— collect BT and B° from B° — J/ypK*°
B° — J/Y K,

— add track (7 hypothesis), plot mass difference
AM = M(Br) — M(B)

e Expected structure consists of three peaks
(1) By —» B*r, B* — By (shifted by 6 M)
(2) B, — B*n, B* — By (shifted by 6 M)
{ (3) B — Bm (true position)
where 6M = M(B*) — M(B) ~ 46 MeV is
from the undetected ~
e Peaks (1) and (2) merge. All have same width.

relative
rates 1:1

Arthur Maciel (CBPF), Hadron’05(26-08-05) 28



Hadron Physics at the Tevatron

B** - DO Results

L~

200 | D@ Runll Preliminary
150
100
50
%2 o3 0.4 05 06 07

M(BT) - M(B) (GeV/c?)

M (By) 5724 + 4(stat) £+ 7(syst) MeV/c?
M(B3) — M(By) 23.6 + 7.7(stat) & 3.9(syst) MeV/c?
', =Ty = 234 12(stat) &+ 9(syst) MeV/c?
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B* - CDF Results

L~

Combined B signal CDF Preliminary: ~330pb’”
8 80 — Total Signal
-:-‘?. o B,— B

® 60 B, > B'x
© i B, - Bn

™ L

© 40—

o [

- F

~ 20f

bl I

5 U [ +T

: T

201
Ly |

0.2 9;4
Q=m(B )}m(B)}m(x) (GeVic)

CDF numbers are work in progress
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The X (3872)

Belle; PRL 91, 262001 (2003)

B - X KT
X -  J/Yp rTwT

...difficulty in finding a conventional cc candidate...
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Observation of X(3872)  (J/v n* )

PRL 93,162002 (2004) , hep-ex/0405004 PRL 93,072001 (2004) , hep-ex/0312021
™ e000TEpF
§ 800_—D@ X(3872) | 22001
% - 5000_ 2100+
R | Y e ¢ ! 2000
S 600 o |
— - N > 4000 19001
% I S = {18001 } t ! | 4
= B ) To)
© - J[ = — 1700+ . . .
< 400 E 23000 380 385 390 3.95
S I ¢ P © |
5 Z 2000
O I S < 2000 Iy T
200_ S 1 8 i O ] ++ Sl T T
L g 230pb— 1 N 4,F++++++ﬂ"L’L‘L“’L*~+ R +++++++++H+++++H+++
059 3 31 32 33 ] +++++“+1++F + 4
- 5 1000+ J/p T
e | | M (GleV/C ) j 220pb !
0"~06 07 08 09 o |
.. -M . . (GeVlc
H HTUTT MM ( ) 3.65 3.70 3.75 3.80 3.85 3.90 3.95 4.00

J/ptut Mass (GeV/CZ)
e (2S5) has same decay mode (good benchmark)
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Hadron Physics at the Tevatron

X(3872) - DO Studies
~ 500
2 L
e Comparative study of production g 200"
and decay properties; = i
X (3872) vs 1(29) g 300
(o] L
e No visible discrimination 2 5000
©
O B
U, 8 I
y 1 [ wes) oo S Ashi<2
09 P9 | i i W :
i j | o X(3872) Obe® i i
0.8f § 06 0.7 O 8 0. 9
ok o) MMy (681
sk -, % . e Fractional yields in separate regions of
0.4{.% i % (a) transv. momentum
0.3 (b) rapidity (fig. above)
0.2t * % (c) decay length
Ollia b c q o 5 f (d) dipion ang.dist.

Comparison
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Ao X(3872) - CDF Studies

e Lifetime properties, production fraction from B (~15%)
= X and ¥(295): similar behavior within uncertainties

e Most recently: X(3872) Dipion Mass Spectrum
e Motivation: distribution of M (7m) constrains J¥¢
— (m,m) subsystem in S, P, D wave?
— intermediate sub-resonances (p)?
e M (mwm) peaks near upper kinem limit (Belle)

— as expected for p —
established

e Belle (Beauty’05), 40 evidence of X — J/¢v~v |C = +1

— allows decay to J/v¢ p and J/¢ w
x J /1 p is isospin suppressed for charmonium,
« which in turn supports molecule hypothesis
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'h M (mm) - CDF Results

e CDF compares M (7w7) to QCD multipole expansion predictions for

charmonium states where the (77) system
— has (lowest L) JF¢ =0t*t; 35, ,'P, and 3D;
e To hypothesis X — J/v p; (7m) forms a 1=~ resonance (B-W)

CDF Il Preliminary, 360 pb™

mimary:
250F X(3872) - J/urtm Summary
— J/Y p: prob = 36.1% 1 3
e J/y TIT Phase-Space e P, and "D j excluded by data

e best fit is for resonant J/v p

200

150 :_ Multipole Expansions for cc:

....... isl; prob = 27.7% ° 351 just as good, but not viable
100~ - Pyxs (no available slots)
............. D
’ LA ' e caution: reliability of multi-
501 pole expansions not well estab-
N lished...

o
T

X(3872) yield per 20 MeV/c’

l
0.4 0.6 20.8
rrtMass [GeV/c]

an
S
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And we have not talked about...

e Baryons

e Rare decays

o [ifetimes
e B, mixing, Al'y/T's---

— the main thrust of the Tevatron B-program

e Examples of largely complementary talks that overview
most recent CDF and D) analyses not covered here can
be found e.g. in the Beauty(2005) conference pages,
(first session — Monday morning)

http://www.pg.infn.it /beauty2005 /
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Conclusion

e The Tevatron is producing a wealth of heavy flavor results.
e A competitive program, with
— many unique measurements

— decisive impact on world’s averages and limits

e Key Runll measurements are on track,
with uncertainties dominated by statis-
tics, not systematics.

e HF program to be further enhanced by

R S u.r:ww'.lpnrlﬂmﬁ.cuﬁl!-

RunlIb upgrades (not covered here).
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