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CKM Matrix & CP Violation

CP violation in SM due to complex phases
in the quark mixing matrix
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Principle of the Measurement
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Mixing-induced CPV in B System
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KEKB Asymmetric e"e” -Collider
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KEKB Performance
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BELLE Detector
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Data Sample and Result

2001 SUMMER (presented at LP01)

Data ~30/fb (about 31.3 million BB)
Result sin2¢,;= 0.99 + 0.14 (stat) = 0.06(syst)

PRLS7, 091802 (2001) and HEP-EX/0202027 (submitted to PRD)

Data sample in this report
Data ~42/fb (about 44.8 million BB)

Measurement 1s improved with ~40% more data
Results  to be presented today (preliminary).
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CP Eigenstate Decays

« Use ~all low-background (¢c)K’ modes
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Golden Mode: B — J/w (I'l) K (1)
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All cc +KS(K*") modes
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B! —» J/yK; Mode
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Flavor Tagging
Particle used: %, K* A(A), fast ©* and slow 7*

B: I, K*, A, 7(fast), 7 (slow) I (slow)

B': I, K-, A, z~(fast), 7" (slow) I* (slow)
fast
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Vertex Reconstruction

PRL 88,171801 (2002)

* CP side: reconstruct vertex from dilepton
uwu, ee>o0z=75 um (e =92%).

* Tag-side: reconstruct vertex from
charged tracks 0z = 140 um (e =91%).

* Both CP and tag side vertex fit use
[P-profile constraint.

* New vertex resolution function adopted
after LPO1 and used for the B lifetime
measurement.

%5 ) _1,0910.02320.014
7(B")
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Summary of Event Sample
Total 1772 CP events

Mode Number of events Purity (%)
JoKs(— atn ) 636 95.1
J/pKg(— nx%) 102 79.6
¥ (28)(—= 1Tl )Kg 49 95.2
W(28) (= J/yvnTr ) Kg 57 92.5
X (— J/py)Ks 34 93.1
nel— KsK+a—)K's 39 71.6
ne(— K+ K-7%)Ks 33 73.0
T/ K (— Kgn©) 55 89.1
JJOKL 767 60

After flavor tagging and vertex fitting
1550 CP events
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Fit Result of sin2¢, with 42 fb-!
sin2(|)1= 0.82 + 0.12(stat) T 0.05(syst)
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Raw Asymmetries
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Control Sample: B’ — non f;

B 2D, D*p*, JAWK (K*r)

Same analysis
as for CP-eigenstate
modes

“sin2¢,” = 0.05+0.04(stat)
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Systematic Errors

LPO1
Vertexing £0.030 ) | 0.4
Flavor tagging + 8 8%‘6‘ fgg%
: i 0.02 +0.022
Resolution function |@ 2003
B i . 0 014
ackground fraction(K; ) 0.02
Background (non K;) 8 88% 0.01
Amy and tg, errors + 087 0.01
Total + 0.05 0.06
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Summary ICPV

* Belle/KEKB:excellent operation with world's
highest peak luminosity

* New result with 42 fb-! (44.8M BB)
sin2¢,=0.82 + 0.12 £ 0.05

* The result: close to Standard Model prediction

* Summer 2002: f Ldt =90 fb! expected
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Compare with other experiments
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Flavor Changing Neutral Current
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Suppression of Continuum Events

Super Fox-Wolfram:
Fisher discriminant output of
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B! —» K*y

DATA SET 31.7 x 106 BB
Br(B” - K y)=(40.8"32 +2.6)x10°°
[BELLE preliminary]
Br(B* — K *y)= (4922938 £ 2 6)x10™°
[BELLE preliminary]
Recent theory predictions Bosch and Buchalla, NP. B621 (2002)

Br(B’ - K %y)=(71£23)x107°

SUSY02-DESY

G. Leder




L nary

B! —» K*y
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Conclusions
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Backup slides
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Present CKM-Constraint

Standard Constraints

(not including sin2/)

A. Hocker

=l
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Refit with direct & indirect CPV

® All CP-sensitive modes are refit with |A| as a free parameter.

Acp(At) = A cos (AmAt) + S, sin(AmAt)
(direct CPV) (indirect CPV)

QI —EJN|“sI2¢,” N
S, = @ Imp——E | “sin2¢, A - -]

1+ |A[2 A2+ 1

IA| =1.06 £ 0.09(stat.)
“sin2¢,” = 0.82 + 0.12 (stat.)

All modes: {

® The fitting result are consistent with |A| =1 (C=0).
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