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Physics Motivation
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PEP Il B-Factory
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The BABAR Detector
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Signal and Background

e 2 body B Decay =
Other B high momenta (~ 2.6 GeV) back-
to-back in CMS

e’ e

e Particle ID:
for hh': K/m Separatfion with DIRC

e for K*~: Photon ID with EMC

Signal B

qq Jets

o jet-like Backgrounds:
for both: qq events
for K*~: ISR events e*

ISR
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Background Suppression |; Event Shape
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e K*v: cufon |cosOg| < 0.8

e hh’: cut on normalized
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o K*~: cuton |cos@thst| < 0.8
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Background Suppression Il: Fisher Discriminant
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Particle ID |: 7 /K Separation with the DIRC
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Particle ID Il; v Reconstruction with the EMC

e K*~: Accept photons with
2.3GeV < Ecps < 2.8 GeV

e Polar Angle Cut:

—0.73 < cos©ag < 0.94
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o efficient “merged” =¥ re-
jection with second cluster

nmoment
e reject hadronic splitoff:

25 cm isolation cut in EMC
o 1Y 1 veto:

Imyy —mgo | >250
e Total ~ efficiency: ~ 60 %
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Kinematic Selection: AE and mgg

N \
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AE = Eg° — Epeam |, * " |
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Results for B — hth'™
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Results for Bt — K°h™ and B? — K%z©
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Results for BT — hTx°
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CP-Violating Charge Asymmetries

e Differencesin the Decay width for B — f and its CP
conjugate B — f indicate Direct CP Violation

o |Acp = —— rE : g ~ |A1||Az|sinAgpw sinAgs
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Search for B — K2K
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o Efficiency e ~ 37%

e expected Background
from mgs Sideband:
1.7 £ 0.5 events

e found 3 evenfts in the sig-
nal box after unblinding

e Cross check Likelihood
Analysis with Cut & Count
Analysis
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Search for Direct CP Violation in Quasi-2-Body B Decays

e BaBar measured Br in the Quasi-2-Body

Systematics
Mode PDF Sel.
n' KT +0.018  40.01
wr T +0.033  +0.01
dKT +0.033  40.01
oK*tT | +0.061  40.02
HK*O | +0.022  +0.02

modes BT — n’/K", BT — wr™, BT — ¢K™,
BT — ¢K*T, and B? — ¢K*°.
see G. Mancinelli’s falk this afternoon

e careful systematic studies of ZR faking (or

removing) biases of the Detector (~ 1—-2 %)
e simultaneous fit of Br and Charge Asymme-

B n'+<+ BABAR @ tries Acp
z o
£ ok o\
e SRS Acp(fKF) = —0.1140.11+0.02
LS Acp(wr®) = —0.0172% +0.03
B Acp (pKT) — —0.05+0.20 & 0.03
0 o | * _ +0.36
B o< Acp (pK™™) = —0.437,5, =0.06
I B SRS - «0 ,—=*0
1w s e e | Aep(¢K °/K7) = 0.00+0.27 +0.03
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Search for Direct CP Violation in BT — J/yK™
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e good case study for BT — J /¢
e evaluate charge separated: e We obtain the follow-
Ej:(pj_, mult.. 6, ¢) INg yields:
o fif 1/¢ weighted mes distributions N(J/yPK™) = 626 4+ 25
e correct for (small) differences in N(J/9pK') = 626 + 26

K* nuclear interaction cross-sections

Acp(J/9KF) = 40.004 4 0.029 + 0.004
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K* Reconsfruction for B — K*~

e require fully reconstructed

L g T T T T
K* within 100 MeV of 8 + BaBar
PDG mass in the modes -

K0 — Ktr—, K210 and "o
K*+ K+7TO, Kgﬂ'—i_ ;j 7 E

e K* Helicity cut W e e e g ke

cosOk-+| < 0.75 o K* resolution consistent
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e Plots show Fits to relafivis-
fic p-Wave Breit-Wigner
(not used in EML Fit)
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Results for B — K*y

« BaBar

. | e require —200MeV < AE < 100MeV for
oy | Ktr~ and K2r*
+ + e require —225MeV < AE < 125MeV for

Events/0.002 GeV/c

I K+7TO and K07TO
K3rPy Kty 2
| | Br(B® — K**(KT7n7)y) = (4.39 £0.41 +0.27) x 10™°
* + } i + Br(B” — K**(k7x%)y) = (4.10+1.71+£0.42) x 107>
W 5 Br(BT — K*T(KexT)y) = (3.1240.76 £ 0.21) x 10 °
B e 77 aR Br(BT — K*T(KT7%)~) = (5.5241.074+0.33) x 10>
mc (/G\eV)
c@d ot
\.\5\ Acp(KTmTy) = —0.035 4 0.094 + 0.022
S
¢ Acp(Kinty) = —0.19 +£0.21 +0.012
Acp (K 1) = 0.044 £+ 0.155 £ 0.021
Acp (K*) = —0.035+£0.076 = 0.012
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Search for B® — ~~

e Resolution:
o(AE) =73 MeV,
o(mgs) = 3.9 MeV

o efficiency (10.7 £0.2) %

e found one event in Signal Box after
unblinding

.S;(:l.erl:.).a..r;(:;.. ......... 1 . -.- T '—E
>« . | .signalBox @ expected Background 0.89 events
M ) oy ]
N : ‘. ' ......... /
< i .o: . ' i
2 S R Br(B> - vv) < 24x10°@90% CL
5.2 5.22 5.24mESS.26(G e5\2}3) 5.3
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Conclusions

e No Evidence for Direct CP Violation yet

e Erroron Acp(KEn¥) = —0.19 4+ 0.10 + 0.03 soon interesting for
theory comparison (see next talk by Matthias Neubert)

o J/YK* gives promising accuracy
(Acp(J/1KE) = 0.004 £ 0.029 + 0.004) = J/r* analysis

e Theorefical Branching Rafio Predictions for B — K*~: 2 times
larger than the measurement

e BABAR measurements for B — Xsv, py, wy soon

e BABARrecorded already 12fb—! in 2001

>> stay tuned for more Results
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