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Current Understanding of Matter

Measurement Pull (O™2_Q™)/gmes

3-2-10123

m,[GeV] 91.1875+0.0021  0.02
[,[GeV]  24952+0.0023 -0.36
oo, [nb]  41.540+0037 167

@ The Standard Model is extremely

R 20.767+0.025  1.01 successful description of the
0l . .

Aty 0.01714+0.00095 079 world of particle physics.

AI(P:} 0.1465 £ 0.0032 -042

Rb 0.21644 £ 0.00065 0.99

R, 0.171840.0031  -015 @ Nobody seems satisfied with it.

Ay 0.0995+£0.0017 -2.43

AZ° 0.0713+0.0036 -0.78

A, 0.922+0020  -0.64 € Too many free parameters?

AG 0.670 = 0.026 0.07

Al(SLD) 0.1513 £ 0.0021 1.67 ]

sin®0°P(Q,) 0.2324+0.0012  0.82 @ | eaves many |mportant

my [GeVl  80.426 +0.034  1.17
[y[GeVl  2.139+0.069 067
m, [GeV] 1743 + 5.1 0.05
sin®0,(VN) 02277 £0.0016  2.94 B

guestions unanswered ....

3210123
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Flavour Changing Interactions in SM

Important questions about SM:

1. What is the origin of electroweak Unitarity of CKM matrix:
symmetry breaking? b —> u transitions B Oscillations
=> Higgs mechanism \ /
2. What is the origin of flavour Im V..V, V..V,

symmetry breaking?
=> Flavour changing interactions

F

I *
- In SM flavour changing processes Re Vea Voo

depend on CKM matrix 7 CPviolation
. . B Lifetimes
- Individual matrix elements not

d Goal of present & future B physics:
Test flavour changing interactions
in all possible ways

predicted by SM- must be measure
by flavour changing interactions

!
d! Vud Vus Vup | | @ => Theoretically clean modes versus
8 |=|Ved Ves Vep || 8 experimental accessibility

b Vida Vis Vin /| b Measure sides and angles of CKM
B hadron decays measure triangle in many ways

5 CKM matrix elements => Qverconstrain triangle
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B Hadron Producers

Y(4S5): ete- = Y(4S) — BB

The Players:
ARGUS & CLEO (Pioneers)
BaBar & Belle (B Factories)
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B Hadron Producers

ZY. ete— — Z° 5 bb

-+

e S
b
L
e b
The Players:

ALEPH, DELPHI, L3, OPAL
SLD
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B Hadron Producers

Tevatron: pp — bbX CDF:

e Lowest order @{a?) diagrams for bb production

Me 2aiphi.saia 5f

(a)-(c) gluon-ghion fusion fa pacrsr= 5.0 oo

(d) quark-antiquark annihilation  Sum Ee = 100 3 -

(C)}Tﬂ‘ﬁ< “”>‘mmr< |
The Players:
(UA1), CDF & DO

Other B producers: Hera-B, FNAL fixed target
The Future: LHCb, BTeV, Atlas, CMS
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What's up with this
(Q 6,' xJ)dark energy

INn the universe?




Why the (( Qt 6,' xJ)do

we want to do B physics
at a hadron machine ?




B Physics at Hadron Machines

Advantages of B Physics at Hadron Machine:

All B hadrons are produced: B, B, B}, B}, A}
Enormous cross section:

- B-factory: o(Y(4S8) - BB) ~ 1 nb

- Tevatron: o (pp — bb) ~ 100 ub

CDF Run Il Preliminary 220 pb™

DO Runll preliminary.

"o 35 ., 160
% M AB_> 'J/W A N(A,)=88.6110.3 2140
:"g - r %120
3 290 2
o f w100
20 -
C 80
e BDE
ST R
U_"*'+*++'++'"l"'ﬁl"+"**'+‘+'+*+'+'+ D:||||||||||||||||||||||||||||||||||||||
5.3 5.4 5.5 5.6 57 5.8 9 5 5.1 5.2 5.3 5.4 5.5 5.6 5.7

A, candidate mass [GeV/ie Mass Gevi/c’
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B Trigger at Hadron Machines

Comparison with charm production

B Triggers:

7 (QQ)

Total inelastic cross section:

108
10t
102
107
10l
100
11
10~%

10~3

|
charm {ih) ]
|

bottorn i gb)

y top {nb)

aha 1080
Ve (GeV)

1
5000

11
10000

s(total)/s(b)~1000

It's all about the trigger!
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B trigger based on leptons (Run )

Dilepton trigger: J/y, B mixing

Single lepton: semileptonic B decays

Displaced track trigger (CDF)
(exploit 'long' B lifetime)

Level 1: Fast track trigger (XFT) finds charged
track with p; > 1.5 GeV/c

Level 2: Link tracks into silicon; require track
iImpact parameter > 100 nm (SVT)

Access to hadronic B decays
=> B physics program fully
competitive with B factories
- 10-



Heavy Quark Results from Tevatron
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Tevatron Run Il

Tevatron Performance:

Tevatron has been working

well in 2004

Record initial luminosity =
=7.3x 10% sectcm

>300 pb* on tape

~100-250 pbt used for analysis

(Run I: ~100 pb1)

CDF taken Luminosity ( pb'f )

CDF & DO data taking
efficiency ~80-90%
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Run Il: CDF Detector

The Upgraded CDF Detector:

Tracking upgrade:

- Silicon:
Beampipe layer + 5 layers + 2/1 outer (forward) layers (radial 1.5 - 28 cm)
Full coverage of luminous region; Si tracking up to |h| <2

- Central Outer Tracker:

30,200 sense wires (44 - 132 cm)
96 dE/dx samples

New endplug calorimeter
Improved muon Magnet
coverage

Trigger/DAQ upgrade

- Fully pipelined Beampipe
- All digital (132 ns)
- Silicon trigger at L2

New frontend electronics
Time-of-flight
system

Silicon Vertex Detector
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Run Il: DO Detector

The Upgraded DO Detector:

What's new at DO:
New detector elements:

- solenoid — —
! Forward Mini-drift Central Scintillator Forward Scintillator

silicon tracker, chambers %
T R IR T T ATl e T s A T e T TR e R e R T e

fiber tracker NORTH T — seese e — “souTH
AW\ [

- new preshower it VR ”r“’” Sl
detector S \ 1 Toroid fer )
Improved muon [ Spieldins § [!i - %l/ i

| P— :
system N\ W//%/. .
ml o — ==

Enhanced trigger | —

system

Extra shielding Co L2 = = ﬁ

around beamlines | ey = DLV L J_/\ e
B }ﬁé%‘?'—.ﬁ‘ii:&ili{-i:.?_-.'-‘1 LEL R T R R LR TR

New Solenoid, Tracking System | | Lol L
Si, SciFi,Preshowers 0 5 1o

= --_..

+ New Electronics, Trig, DAQ
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Tevatron HQ Results at APS 2004

List of CDF & DO Heavy Quark Results at APS 2004:

Observation of Semileptonic B Decays to Narrow D** Mesons
Flavor Oscillations in B® Mesons with OS Muon Tagging
B Mixing with Same Side Tagging

Measurement of Lifetime Ratio for B° and B* Mesons
Measurement of B Lifetimes in B->J/y K Decays
Observation of X(3872)

Impressive Heavy

Limit and Sensitivity for Rare Decay B.® mm Quark Program in
Polarization Amplitudes in B->VV Progess at
BR and Acpin B*® f K Tevatron

B° Mixing with SST in Fully Reconstructed B Decays

Study of Jet Charge Tagging

Measurement of Hadronic Moments in Semileptonic B Decays
Pentaquark Search in g'® pKs

Pentaquark Search in g® pD*

Pentaquark Search for X(1860)
B.-->VV Lifetimes

Measurement of B Hadron Masses Search for B, > J/y nX
Measurement of BR(B*® J/y p) Soft-Electron Reconstruction for B, ® J/y eX
Observation and BR of B ® f f BR and A.p in D'® p*pp*

(List might be incomplete)
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Selected Run |l Results

Exclusive B Decays:
Accumulate large samples of

fully reconstructed B hadrons:

PES finds in 250 pb:

Bt — J/¢p KT (N ~ 4300)
B —» J/¢ K (N ~ 375)
B —» J/¢yK** (N ~ 1900)
B? —» J/v¥¢ (N ~ 400)
Ab—)J/’l/)A (NN52)

Clean signals - good S/B

D& Run [T Preliminary, Luminosity =225pb™

DO Runll preliminary.

5, 160

=

g”“; B§—>qu;+¢
ng:_

& 100 N =403+ 28
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Events / 20 MeV

DO Runll preliminary. Luminosity ~ 225 pb'1

1000

o
(=3
=]

(=23
(=]
=]

DO ek

- N = 4306 + 89

3 700
=
S e00[— Bl > Jhy+K*
g F
5500:_ N =1857+72

250

200

150

100

I T NS SN RS N N R N N
ﬂ.s 49 5 51 62 53 54 55 56 57 58

501

Mass GeV/c”
DO Runll preliminary. Luminosity ~ 225 pb'1

oo b b b b b n b by i
3.9 5 5.1 5.2 5.3 5.4 5.5 5.6 5.7 51.8
Mass GeVic

D@ Run Il Preliminary, Luminosity = 215 p]:f1

N=3751+29

T vl b b b b g 1
4.9 5 5.1 5.2 5.3 54 5.5 5.6 5.7 5
GeVlic
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Selected Run |l Results SO Ry 15
?Bo_> Jy K N(Bd)=349.4+12.2

Exclusive B Decays:

Precision mass measurements

from exclusive B -> J/ly X

Events/3.5 MeV/ic
(3] (-]
(-] o
TT ‘ TTT

AP RLT TN ﬂ*;%
5

1] i
515 5.20 5.25 5.30 535 5.40 5.45

m(B1) = (5279.10 £ 0.41 + 0.34) MeV /c? B, andte mess iy
m(B%) = (5279.57 &£ 0.53 & 0.30) MeV/® il mrr e ™ s |

Bi_) J/W Ki N(Bu)=2264.1152.6

m(B%) = (5366.01 = 0.73 & 0.30) MeV/c®> |
m(Ap) = (5619.7 + 1.2 + 1.2) MeV/c?
(current world best values)

o b b b b b b o L
500 5.05 510 515 520 525 530 535 540 545 550
B, candldate mass [GeV/c

CDF Run Il Preliminary 220 pb™ .  CDFRunllPreliminary 220pb™

CDF Run Il Preliminary 220pb'
- Ag—Jdiy A N(A,)=88.6+10.3 B.— JW0 N(Bs)=184.6+12.5 i

B’— J/y K” N(Bd)=1278.7+41.7

(2]
1]

" 250
o

(2]
o
o
o
T

Events/6 MeVic °
[ %)
(4]
TTTT

Events/5 MeV/c
(3]
(-]
I
Events/5 MeV/i

]
o

IS

)

\‘\

y
o
T{TTTT[TTTT

30—

F 3 E
C 20—
10 r
5 + + 10}
u**.ﬁ#*##ﬁ.w\‘.‘*\‘.+H++L+‘+‘+*+‘H N AL fhau e AT A A Y A e ol b b b b b o L
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A, candidate mass [GeV/c B, candidate mass [GeV/c B, candldate mass [GeVic ]
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B Lifetimes

M t(BY)/t(B° from Semileptonic Decays

Novel Analysis Technique
Measure directly lifetime ratio instead of indivdual lifetimes
Make use of:
“D* mainly from B°(B* 12%, B° 86%, B, 2%)
"D2mainly from B* (B* 82%, B° 16%, B, 2%) “** -

D@ Runll Preliminary, Luminosity=250 pb'1

109000+600 D°—Kx

o U'K'T

- Group events into 8 bins of 20000 |-
Visible Proper Decay Length: 7
- Measure r = N(mD*)/N(mD?) in each bin BT N

- In both cases fit D° signal to extract N(mD) D@ Runii Preliminary, Luminosity = 250 pb™"
- Use slow pion only to distinguish 240442750 DD
B° from B* (no lifetime bias)

Account for feed-down from D** .|

4000 ¢ uD'r
I 0 wD’w

using MC f
LT e e s i N S 0 R AR
0.14 0.145 0.15 0.155 0.16
M(D°r)-M(D") (GeV/c?)
- 18-
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B Lifetimes

t(BY)/t(B° Lifetime Ratio
Di5 c
t t

D@ Runll Preliminary, Luminosity = 250 pb'1

Lifetimes from excl. B -> J/y K

& oas [ ¥%/NDF = 4.0/5
= |
r -
X 03 +
s + %
p- C
025 -
0.2 F
L 1 | 1 1 ‘ 1 1 | 1 ‘ | 1 | | ‘ | | | | ‘ 1 | 1 1
0'15-0.1 0 0.1 0.2 0.3 0.4
Visible Proper Decay Length (cm)
t t + +
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Use fully rec. B decays

Cty, = 498.1+9.9(stat)+2.4(syst)
Cty, = 461.3+15.4(stat)+2.4(syst)
Cty. = 410.4+30.0(stat)+2.4-2.9(syst)

to tey= 1.080 % 0.042
to tey= 0.890 + 0.072

B.->J/yf decay length

COF Run |l Presl irm insry

E
a « data
@1:', Basio
.4 ctiBkg )
-! a ctiBkg o)
Fit prob: 26.9%
0
1
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Charmless B Decays

CDF Run Il Preliminary, L =119 pb ™

-N(B%)=1135 + 43

5.0
D n* Mass [GeV/c 2]

A R R
52 54 56

Examples of B sighals using displaced "0 250
track trigger at CDF from 2003: >
0 + = 200
B — D'rw Ay = A o
New: Search for charmless B decays from &'
gluonic penguin decays & 100
Bt - oK™ W 0 50
B = ¢¢p bt : o 9
LY
B7BSO gl ~ |___CDF Il Preliminary |
8§ -~
K+/(]) 2300
ul/s ul/s 3+
Decay of interest in light of possible ?gm‘_
anomalies by Belle/BaBar in B°® f K| mm_l
B.® ff has never been observed to0f
Use displaced track trigger (180 pb-?)

361 £ 28 A, — A, 7 candidates

Four-prong B reflections
COther B meson decays
Ctherp, decays

fy, — AN

Combinatorial backgrounc

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

5.5

L =180 pb™’

masg'? 7) (Gewg
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Observation of B ->f K#

Updated BR measurement and first A, determination

Lokl

CDF RUN Il Preliminary L=180+£10 pb'1

w [

=

= 30F " i

8 B -0k

% 251 47+ 8 events

g

w

- PRI T N

5.5 56
My [GeV/C]

Events / 2 MeV/c?

—_
o

CDF RUN 11 Preliminary

L=180%10pb’

N N w
(=] w o
T T T

-
"
TrT

o
T T

b=

%

*1}*+
-

Fit result: N = 47+£8 events

Main background B* -> f K*
BR=(72+13+0.7)-10°

M, [GeVie

e e
1.05 06

Legend:

total PDF
signal
comb. BG
phys. BG
B* ->f K*

B* ->K"p*
Bt -> K:K-K*

A, =0.07 £ 0.17 + 0.06

T
8 b
x e
)
y 10
=S F
T 9
X
o [ BaBar
T
6l
5F-
4
3
of

Belle

CLEO

HFAG average

CDF

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

Belle

HFAG average

CDF
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First Evidence for B_° -> ff

Search for B_,°->ff : Perform blind analysis

Use MC and high statistics 4-track modes

for search optimization

Normalize yield to B.® J/yf decay (rel. eff.)

Observe 12 events in search window

CDF Runll Preliminary L=179+10pb"

y § =B 12 events in search window
I Expected BG events = 1.95 +0.62

5

Events/24 MeV/¢?
o

CDF Runll Preliminary L=179+10 pb”

25— B Jiy o
- Ng =69+10

20—

Events/20 MeV/c®

8 5 52 54 56 58 6,
mBE[GeWc]

BR=(1.4+0.6+0.2+0.5(BR))-105

- N
I]II|J|_]][[IIII\II

ogd o1

¥ iR R& SR 4 %
m [GeV/c]

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

(almost 5 sigma observation)
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Hadronic Mass Moments

Most precise determination of V_, based on inclusive semileptonic decays
B ->X.I n (X,=D*/D%D*/D**)

Basic idea: OPE applied to HQET relates experimental width to V,:
GB->X.In) = [V |2 f(L,l ., , ) [ 'form factors' in expansion in powers of my)
L, .,1,,... OPE parameters related to hadronic mass moments of M2(X.) mass

distribution in semi-leptonic decays

Measurement of mass moments provides useful constraints on L, ,I ,,...
& Improves determination of V_,

CDF Run Il Preliminary L =180 pb K

3 ] Challenge: Reconstruct B->D**[X,
o 80 Corrected m . Tk N0 /%
& 5L | 5 o with D**->D*/D%D* X
2 ol D" K Need to understand all possible

- | 3* E:W" reflections/cross-talks between

o \h various modes
i H‘ | iy Doable at hadron collider!
i Preliminary analysis at CDF!
2IIII2.5|H|3|III3.5HH4IIII4.5HH5HH.5
m” (GeV/c")
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Hadronic Mass Moments

Preliminary Result of CDF Anlysis: Competitive
M, =(0.459 £ 0.037,, + 0.0019,_, + 0.062;;) GeV?> with

M, =(1.04 +0.25,,, + 0.07,, + 0.10,;) GeV* B-factories!
Dominant parameters in HQET expansion:

L =(0.390 * 0.075,, + 0.026,,, * 0.064,, + 0.058,.) GeV
(. 2
|, = (-0.182 + 0.055,, * 0.016_ * 0.022, + 0.077,.,) GeV
0-8 L L L D e DL B 2 L L L L _I_ L L
07k 1 _18¢
~ | 016 | ]
NE 06 [ . ‘%
= LT ] 1.4 - ]
S 05 e S i S S 12 F .
] A e A 2 1 @ T} ]
04 [ e T 1 E 4L E
<EE> ----------------- ] 2 f f
@03 i N g ] %0.8 T I ]
L.E.x [ CDF Preliminary I 1 2 0.6 [m CDF Preliminary % %'
= 02 vy BaBar 04 E NE'>< 0.4 [¥ BaBar04 3
fe CLEO 04 1 €% e cLEO M4 ~
0.1 rm Delphi 03 Preliminary 1 0.2 [m Delphi 03 Preliminary
— HQET fixed CDF (M2-M2) and (MZ-(MZ)®) — HQET fixed CDF (M2-M2) and (MZ-(M2)®) .
0 0 02 04 06 038 1 1.2 14 1.6 0 0 02 04 06 038 1 1.2 14 1.6
E\epton CUL (GeV) E\epton CUL (GeV)
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Observation of D™ at DO

| D*'z* invariant mass |

DY Run Il Preliminary

Start from B ® nmD*X sample,
add another p*

Look at invariant mass

of D* p* system

Observe excess in right-sign
combinations

Interpret as merged

D,%(2420) and D,*(2460)

=y
N
o

B—pv(Dy,D2)X > pvD" x*X
250 pb™ 523 + 40 candidates

Events / 0.01 GeV/c?
o =)
o o

2]
=)

I
(=

N
(=

1 1 | 1 ‘ 1
2.4 25 2.6 2.7 28
M,... (GeVic)

[ =)
(U
N4
w

BrB ® {D,°,D,*} mn X) ~ Br({D,°,D,*} ® D* p
(0.280 + 0.021 + 0.088) %

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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X(3872) ® JIY p*p

Aug. 2003, Belle announced new particle at m~3872 MeV/c?
Observed in B* decays: B* -> K* X(3872), X(3872)® Y pp
N = 35.7£6.8, m = (3872.0+£0.6+£0.5) MeV/c?

X(3872) confirmed by CDF & DO: CDF I
3000 1500
% 9005—% D@ Run Il Preliminary 1400
i -1 2500 1300
2 800 w(2S) 200 pb ) | 1200]
< 700F X(3872) o 11001
- mi<1.0 20001 1088_
o 600f m =
o) Lo 9001, . . .
© 500F , 51500 3.80 3.85 3.90 3.95
=) : 4 0% Q
T 400 1.0<n<2.0 3
S 300t £10001
ol - O
. 200F
o : 500
Z 100L
: 0 0

0304 05 06 07 08 09 1.0
. 4 05 0. 7 0. 9 1. | [ | | Py

M{ururnn) - Muw) [GeV/c?] 3.65 3 ?J/if;n-sl\?gsg?%gvs/)gz)sgfs 00
=300 6l N = 730 + 90

Dm = (768+4x4) MeV/c? m = (3871.3+0.7+0.4) MeV/c?
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Pentaquarks

Five quark state: 4 quarks + 1 anti-quark
flavour (anti-quark) flavour(quarks)
Predicted by Diakonov, Petrov, Polyakov (1997)
States observed so far:

Ot :|luudds) )

=" :|lssddu) E°:|s5ddu
0. _

O, :|luuddc) O s>

N Jiua*d)

+ —
Nludilsul 5>
3 [ludlisu], d
X llsul’s

Discuss first: @71
mass ~ 1530 MeV, width < 15 MeV
Decays equally to nK* and pK®©

"t o
- =37 3

(Jaffe, Wilczek 2—
PRL 91, 232003) 119! u)
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Pentaguarks

O™ Reported evidence in nK*

W CLAS

2

[
h
L

SAPHIR
hep-ex0307083

s hep-ex0307018
N
Z20F
s
18
E L
<10k
st
ﬂ: it g PO |;'; | _.\ T N |!h|7!- I-Lll-‘:l |_||T
1.5 1.6 TS T ) 1.9
M@mK) [ GeVie' ] -
L S Nev=1112 2 nsF r . =1
a I -~ - F 3 LT o]
§ T = - J r = F
W g = 3 - M E
W 504 — e il ]
— 2 175 F 4 . w»F 15 E
L ! L : " L 10 :r
ok > BF 1 % =F 5 E
[ - 3 - 0 1'; i
- 28 = E = E - e
4 a 1 ° i MnK") (GeVie')
[ 10 - a8 L
; S 1BF
xr 75 e r
[ E wE
E g = L
16 =
[ 15 E LA
Bl U TR L E [ | 3 :
Du e - - = e P o - 0 J.]L.LLEJ Li!.sl.uill.sj;uf;u.i]éui{:ru ;.]T;J L]lliL 0[,.].I . .llﬁ. " .:!s. e 5 e I},zl Hﬂ:.t
M(K'p), GeV/c " M(nK") (GeVic))
MM(:K") (GeV) :

DIANA hep-ex0304040 LEPS hep-ex0402005 CLAS-2 hep-ex0402005
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Pentaquarks

O™ Reported evidence in pKO

HERMES hep-ex0312044 Asratyan et al.hep-ex0309042

M=1528 + 2.6(stat) MeV
=8 + 20 MV " OSY-TOF hep-ex0403011
s | N 3 o - 40003 $0000
- It el excess =26.56 £6.417
s0 | § k »YE p3 = 1214 £05881
& I i ;,1; p_=T71ee182
a0 | 8 140 ¢ F
| .
s0 | hd + + B
w0 ++ E
10 H‘ 0 . < 2
0 +J L L " n 4 :5 o 1%6 2 tir An |l‘| 7 |fs
145 1.5 1585 1.6 165 L7 ; " m{Ksp) , GeV
M wp) [GeV]
7[ ] TV 1 1 [ L B ['I T [] Trrr T T 17
b ey
ok e B Ks p'p}

C a’20 GeV?
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Pentaquarks

e Reported negative evidence
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Pentaquarks

. Summary of evidence
~10 positive reports,
some negative reports

=> Search at Tevatron

All signals in 3-6 s range

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

PK®

nK*

Masses in agreement?

- 31-



Pentaquarks at CDF

Search for
Use 2 energy ranges:

min.bias (23mio), jet20 (16mio)

ldentify protons with ToF

Reconstruct reference states

KO

L (1520) ® pKO

Opp charge
Same charge

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

f ® KK
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Pentaquarks at CDF

Search for

No evidence at CDF for narrow resonance
CDF is working on limit for s( Q*/L(1520) )

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Pentaquarks at CDF

The cousin of O*: X Search for X(1860) at CDF:
NA49 at CERN SPS (hep-ex/0310014) - Search for

Observed in Xp mass, N=67.5 events
m =1.862 £ 0.002 GeV - CDF developed dedicated tracking
of long-lived hyperons in Si. detector
ssddu - Clean sample of 40k X (x20 stat. NA49)

i - Use established
as calibration signal

ssdud
| CDF Run Il Preliminary |
* . L L L R IR RELELEL BRI B
(&) = ]
> o[ L=220pb* L] A
X(1530) @ 8000 At 7]
<dd E [ E track found in SVX
SS u =~ 6000'_— N=36,000 |
z -
* 4000{— _
2000[ _
P24 12 128 13 132 134 136 1.38
M(Ar) [GeVic?]
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Pentaquarks at CDF

Search for X(1860) at CDF:

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

Similar acceptance:

NA49: A ~ 0.068
CDF: A ~0.061

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

had. track data

jet data
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Pentaquarks at CDF

Search for Charmed Pentaguark
- March 2004: H1 at HERA:
- Evidence for
- Reconstructed in
mM=3099+3+5 MeV, N=51+11
CDF:
- Large sample of D™ (0.5 mio)
-Use D™ -> D™ p as calibration mode (15k)

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Pentaquarks at CDF

Search for Charmed Pentaquark
Identify proton using ToF (p<2.75 GeV) and dE/dx (p>2.75 GeV)
(~ 2s separation each)

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

use ToF use dE/dx

Pentaquark production mechanism different in pp collisions?

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004 - 37-



Many other results not included

Rare decays (separate talk)
CDF:

® m m X
® m m X

DO: Box of blind search
not yet opened

Expected sensitivity:
® m m X

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Brief Look into the Future

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Bs Oscillations

Why are we interested in B_ Oscillations?

PDG 2002

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Bs Oscillations

Why are we interested in B_ Oscillations?
\/.

PDG 2002

O O O

CKM elements

Experiment Lattice QCD

I

Want to measure:

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

from Lattice
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Bs Oscillations

Tevatron only place to observe Bsoscillations until LHC

Difficult measurement (give CDF prospects first):
Current conditions: Use fully rec. Bs® Dsp
S = 1600 events/fb-
S/IB =2/1
eD? =4 % (SLT+SST+JQT)
S,=67 fs
Short term: 500 pb? (no improvement up to 2005)
2s (for Dm, =15 pst)
Reach the current indirect limit.
Cover the Standard Model favored range
Beyond SM favoured range (conserv. improvements)
5sif Dm, =18 ps* with 1.8 fb*

5s if Dm, =24 ps* with 3.2 fb?
CDF & DO work towards B_mixing with high priority

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Towards B¢ Oscillations

First Measurement of BPoscillations at DO:

Use sample of semileptonic B -> D" mdecays
Tagging procedure

Fit procedure

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

I+

<

I+

- 43 -



Towards B¢ Oscillations at DO

Prospects for BSE’ oscillations at DO:

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004

Semileptonic decays B.->mn D.:

- very good statistics

- excellent yield: 9500 candidates in
~250 pb-t

- 1f Dm, @15 ps?, first indication of
B. mixing might be possible
with 500 pb-*t

Fully rec. hadronic decays:

- poor statistics
- excellent proper time resolution
- need a few fb! of data to reach

D @18 pst
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Towards B¢ Oscillations at CDF

First Run Il measurement of B°oscillations at CDF:

Use fully reconstructed B -> J/y K* & BY->D-p*
Use same side tagging

D - -

CDEF flavour tagging studies:
Same-side (B9) eD?2 »(1.0+0.5%

Muon tagging eD?2 » (0.7 £0.1)%
JQT eD?2 » (0.42 + 0.02)%
OS-Kaon In progress

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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The Future

Goal of present & future B physics:
Test flavour changing interactions
In all possible ways

=> Theoretically clean modes versus
experimental accessibility
Measure sides and angles of CKM
triangle in many ways

=> Qverconstrain triangle

Shed more light on

CKM Triangle

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004
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Possible CKM Scenarios

Want to overconstrain CKM triangle
Possible scenario:

0.5/ Im Am

[Vl
B—-JApKg

Manfred Paulini — DA NE 2004, Frascati, 8 June 2004 - 47 -



Possible CKM Scenarios

Want to overconstrain CKM triangle
Possible scenario:

0.5/ Im Am
Bsoscillations

[Vl
B—-JApKg
|

0.5 0 0.5 Re
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Possible CKM Scenarios

Want to overconstrain CKM triangle
Possible scenario: Towards

051Im  Ap, LHCb & BTeV

gmeasurement
[Vl

—— 4 |
0.5 1V 0.5 Re 4
0.5.
P,M
////,/—X—\—-———
, |‘/ub|
AN
|
0.5 0
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Conclusions

Wealth of new B physics results from CDF & DO
- DO demonstrates very competitive B physics program in Run |l
- Many new results competitive with B factories
- Negative pentaquark searches from CDF

CDF & DO work towards measurement of B oscillations

Looking forward to dedicated B physics experiments at
a hadron collider (LHCb & BTeV)
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