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Overview Wi

— Physics Motivation
— Data Analysis. Samples, Event Selection, ML fits

— Results on Branching Fractions, Charge asymmetry
and time dependent S and C parameters in B® hK

— Direct CPV in B®fK* Modes
— Other BaBar Results on Direct CPV

— Conclusion
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h& Physics Motivation

» Branching Fractions higher than expected. Several different
conjectures. Flavor singlet, charm enhanced, QCD anomaly
(glue coupling to h ), constructive interference of penguin
amplitudes, etc

b fza  d d Need more precise
(a) (®) measur ements
wH W+

PASCOS’03 5/01/03 F. Palombo 3



A
-

I h& PhysicsMotivation 7

 Time-dependent CP-asymmetry: Decay dominated by
penguins, expected to give a good alternative measurement of
sin (2b)

e Deviation from value found in charmonium channels:
phases from new physics ?
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Direct CP Violation

In rare B decays interference of different decay amplitudes
(Penguin-Tree) could enhance direct CP-violation when
amplitudes have comparable magnitudes and different weak (] )
and strong (d) phases:

z
IS

_IB—=2H-TB~f)

Acp = (B — f)+T(B - f)

Time-independent asymmetry:

Acp

B 2 |P| [T'] sin A¢ sin Ad
P2+ |T2+2|P| |T| cos Ag cos Ad

It can occur in charged and neutral modes

Model dependent predictions

No simple connection with weak phase angle (large theoretical
uncertainties in Dd calculation)

Sensitive to new physics (expecially in pure penguin modes)
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T| ! Time Dependent CPV  »

(.
f —F(B — fep)
B’ fcp f =I(B" —> fer)
b
Bep fully
reconstructed
Az 1
Y Te

Other B used for
flavor tagging

Decay rate digtribution different for B° and B°
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Time Dependent CPV_ »+

(Z*
e ——

—| A /T
fa(At) =5 T [L£ 5y sin(AmgAt) F Cp cos(AmgAt)]

o 2dmd, =0

fep

Indirect CP violation ® S1 0 ‘ ‘Direct CPviolaion® C!1t Ol

| 2
fep

fBo., = (1—wpo)fy + wgsf-
fﬁﬂtag = (1 —wgs)f-+wpofs

Tagging ‘ Resol ution function
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h¢K? Decay Channels

‘ We have considered four decays: \

B* »K?| | K? — mho™ m

BT - Kt data:
on-resonance; 81.9 fb-1

with \ (88.9 million BB pairs)

/ E off resonance: 9.6 fb-?
nm—onmiw | Y

' —=p"y
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-~ Event Selection

IS

e Beam energy to constraint B mass and energy

I L ’ *2
AE=F5-Lv5  mes = \|(5v5) ~1b

 Event shapes to distinguish B events from continuum udsc:
Fisher discriminants, Thrust,Sphericity, Fox-Wolfram

 \With loose cuts based on shapes variables, PID and kinematical
guantities of secondary daughters we prepare input to
Maximum Likelithood Fit
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Observables e

 Twotypesof background:

= (T (continuum ) dominant

= b b (non continuum ) ~ 3 — 4%

e Observables: DE, M, Fisher, h¢mass and Dt (for time
dependent analyses)

* Fisher done with four variables: energy flow of rest of
event wrt B thrust axis (L, L,), direction of B thrust axis
wrt beamsand direction of B momentum wrt beams
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ML fit quantity MK . KT K 7. K
Signal yild 26911y 514%3;  48'%F 1551
MC e ( 'J 24.5 24.0 239 247
[15; (% 17.4 20.5 5.99 10.1
B(x10-9) TL1792. 8Lh3Y 37 U”’ 58973
Combined B(x10-9) 7604+ 35444 55.4 i 524 4.0

R(B*B /B2B?) = 1 assumed
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and DE Projections L
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ff  Charge Asymmetry 7 |

Final state L A (%)

?}}’WEKJF 2677 —01+68

B 51475, 6.3 + 5.9 \@ﬁ
&

Charge Asymmetry on combined sample:

Ay, =0.037 +0.045+0.011 ||Bele [-0.13 +0.10]]
90 % C.L.Interval: [-0.04, +0.11]
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CPFitReault 7|

Quantity i, K — o B 7
S —0.41 £0.41 ekl | —0.0720.16 0.08 £ 0.20
C 024 4+025 —-022+035(-0.14+0.11 -0.164+0.15

PST?!K'O — 002 :l: 034 :l: 003

Lo = 0.10 £0.2240.03 ,\((\\fw

Combined Fit " Syt =—0.014+013 X

1 Cpir =—0.15+0.09
s — +0.05
Spyre = +0.71£0.37 (stat) g (syst)
< Cyro = —0.26£0.22 (stat) £0.03 (syst)
Syx+ = —0.03+0.20 (stat)
a /8 fbt (¢ = —0.05£0.13 (stat)
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’ ’ & Charge asymmetry prediction in SM ~1%
B oot 5 | |
7 N, T (%) Upto 30 % or more with new particles

= - in loop

* Three Self-tagg| ng K* decay [

e 89 million B B pairs
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- Direct CPV inBtofK ™ wi

L/ I yceae
Mode Bixe (%)  B(x107°) Acp 90% C.L. limits for Acp
GKI0, 9.7 11.7+£14+1.1 +0.04 £0.12 £0.02
SK 3% o 0.6 1R -
PK2 10.2 11118 +11 400440124002  [-0.16, +0.23]
) 2.9 127128 +12  —0.02+0.20 £0.03 gé\\:
KT o 2.3 107 129 +1.9 40,63 T2 +0.05
OKLE L 5.3 121 721 +£15  4+016£017£004  [-0.13, +0.43]
SR b, — 114+£1.1+£12 4007x£010£003  [0.08, +0.23]

PASCOS’03 5/01/03 F.Palombo 16



..............

Final state  Signal Yield B (107°) A 90% CL interval
ata? 12557 E316 55 L0086 —0.0370124£0.02  [-0.32, 0.27]
Ktx® 23972+ 6 128112410 ~0.094£0.094+0.01  [-0.24. 0.06]
K°x® 86+13+3 104+1.5+0.8 0.03 + 0.36 + 0.09 [-0.58. 0.64]
K*+m— FRY 4+ 30 17.9+0.9+0.6 —0.102 4 0.050 + 0.016  [-0.188, -0.016]
K+ 1721749 7518113 —0.17 £ 0.10 £ 0.02

K+¢ —0.05 + 0.20 + 0.03

ph’ 0.19+0.14+0.11
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' Summary on D

irect CPV

e Several measurements done

* No evidence for direct CPV

CPV
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Conclusion el |

We have presented the following preliminary results
for B—n'K :

B(B* — n/K*) = (76.9£3.5+4.4) x 1076
B(B® — n/KY) = (55.4 £ 5.2 £ 4.0) x 10
Acp = 0.037+0.045+0.011

S, o = 0.0240.3440.03

Cpy o = 0.1040.22+40.03

for BY — ¢gK*(892)° and Bt — ¢K*(892)":
B(pK*) = (11.1713+1.1) x 1075 B(¢K*) = (12.1125+1.5)x 10~
Acp(¢K*) = +0.04£0.12+0.02 Acp(pK*T) = 40.16£0.17+0.04
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| Belle ] BABAR |
| Ouantity | 7 R | i e | A S ¢ | | Chuantity | LRY | o A |
Fit B x 10-° Totas | 46735 | o2t | 69t Fit B x 10-° 6T 0 | 3247 654 6
Sienificance () | 3.5 T.5 Ly L Significance (@) 15 10 O
Signal events 101555 | 64557 | 42,524, | 28.02557 Signal events 10645 | 2058 152113
e x [16:('%) L.16 1.25 1.18 3.78 e x [18:(%) 246 1.43 3.82
| [nteg. Lumin. (f6~) | (0.4 | [nteg, Lumin, (f6=) | |
| Clombined BR | 55 T; vy H | I Combined BR | G+ G 67 L5 |
| CLEO ‘
iR g0 | 0 -
| Quantity | K | | KT | gl dC |
Fit B x 1079 1052 | s7v | 7tk g8tid
Significance () 9 8 10 14
Signal events augtll | .80 | g0REY | agpilt
e X T1B;(%) 29 1.4 8.7 4.7
Integ. Lumin, (_)"b‘lj 9.13
| Combined BR | ggtie 80+g°
S __________ L —
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