B« PHYSICS IN

Mary Bishai
(for the CDF II collaboration)

= U

# Fermi National Accelerator Laboratory

DPF 2002, Williamsburg, VA May 23rd-28th, 2002




End Wall
Hadron
Cal.

Solenoid Coil I\I\]\
:
|
|

Central
Outer
Tracker

End Plug
Hadron
Calorimeter

End Plug Calorimeter

Intermediate Silicon Layers

TOF for particle ID

l\\l
-

Port Cards

/II I_I‘rl \\.
|/ - =
LI - - Roads
SV 11 Aﬁ MM\.\ \\\ == }m?m‘__mu?mmﬂ#{m_l

. —

iTra - - -
=" (Layer 00) _.=

90 cm

8 Layers of Silicon up to Track Triggers for B hadronic
Nl =2, o(do) ~ 20um modes

DPF 2002 Mary Bishai, FNAL Page 2



JE

, 0, v of B Physics 3F

CDF B Lifetimes

#
o
M

DPF 2002 Mary Bishai, FNAL

1.51+£0.05ps
1.66 £ 0.05 ps

1.36+0.10 ps

0.46+0.17 ps
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B’s at the the other B Factory &

FERMILARB'S ACCELERATOR CHAIN
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B(B) — X, D*Fl*v, I+ +

Unmixed(t) — Mixed(?)
Unmixed(t) — Mixed(t)
cos(  Amg 1)
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primary

lepton (e or W)
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RUN 1II sin 23

RUN 1
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Events per 20 MeV/c’

| CDE Run 2 Preliminary, 13 pb ', 04 Apr 2002 |
[ J/¥: Events: 134035, Width: 21 _+ 0.1 MeV/c* |

W(2s): Events: 4571, Width: 23+ 2 MeV/c |

34 35 36 37 38
Mass (u* u), GeV/c

Hl CDF Run 1l B _ J/WK*
Preliminary

m:\e_umomv\_.m:@%
S S Sy B S
— J/Y Signal

— J/Y sidebands

Events/80um
T
1

|
0.00
Hp Lxy (cm)

width = 18 MeV/c?
N ev (peak) = 121

Candidates per 10 MeVic’

DPF 2002

53 Events
width: 14 MeV

CDF preliminary 11 pb -t

|
52 5.3 5.4 5.5 1
B* candidate mass, GeV/c?

Mary Bishai, FNAL

515 5.2 525 53 535 5.4
B° Mass [GeV]

Page 8



JEt
L. J

Particle ID: TOF performance
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B, mixing ( Amg >> Amy )

BY Run I1
: = 1/27exp(—t/7)
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Events / 10 MeV/c?
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CDF Trigger on Impact Parameter

i Require 2 SVT tracks with i.p.>50um
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Charm in Run 11 I
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A, in By — J/v¢ and By — DS D7

Measures weak phase of Vi, which 1is
very small in SM. Evidence for anoma-
lous CP phases if asymmetry is ob-
served. Bs — D_7n" is ~ (50 : 50) C'P
even and odd, B, — J/v¢ is mixed,
Bs — DDy is C'P even.
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B. and B Baryons

Br = J/YX, Jje = = A >: X, >+ —~ K
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— Data (B, Candidates)
Fitted Signal
B Fitted Background

o4
o

4 5 6 7 8 9 10 11 . 2.25 2.35 2.45
M (J/@+lepton) (GeV/c?) M(pKr) GeV/c?

RUN I: mo+mw events, RUN I: 197 4 25 events
Mp, =6.40 £ 0.39 £0.13, TAOLAFIX = 1.32 4+ 0.15 4+ 0.07 ps
Tp- = 0467075 £0.03 ps  Tro,yypa = 1.22£0.36 £0.033 ps
RUN II: B, — J/yn(w) RUN II: Much more AY — J/¢A

C
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Of course there is also sin 2a:
New 2-track trigger = BY — w7~ . Expected yield is O(1000)

-

e Search for m? b@

e Measurement of direct P in A, — pTn~ (K ™)

Lets not forget charm(onium)
e J/v, T production cross-section measurements

e Production polarization
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