Inclusive reconstruction of flavor-specific B decays

(b Dv, c—>{ v, be—K)X, bo>DENRX, D>

A(A) =

F(Ef—*ﬁeﬂ“rwg‘*k? ) = —--—£ § Sin 2@] sin Amdﬁt:

Ideally, w should be
determined as precise as
possible on the
event-by-event basis.

February 1923, 2001

I(Ba —fer)+T(BI—fop)
‘(NS Flavor
tagging

A(A1) diluted to (1-2w) A(At)
(w: wrong tagging fraction)

| WIONE

BCPY, Tse-Shima, Japan The Belle Collaboration



Multi-dimensional Likelihood approach

* Simple, easy to understand, but efficient

* Input tagging discriminants form multi-dimentional space
which is divided into many cells.

* For each cell, tagging dilution factor, r, is assigned with
Monte Carlo. This is used to categorize events into 6
different regions of r. The wrong tagging fraction w in
each region, used in the CP fit, is obtained using data.

_ N(BO) — N(B0) -
gor = g =+1 for BO, -1 for BO on g

N(BO) + N(BO) (¢ 15 the b-flavor) tag-side B

Checking agreement between data and MC in ¢ distribution,
as well as <> = (1-2w) is a good validation for this method.
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- g-r distribution
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Estimation of wrong tag fraction w

TABLE 1. Experimentally determined event frne- W fromn diluted BB oscillation

tions (fiy) amdl ineomect Mavor assignment probabilities ( I-2w)cos( A“]dl At)
(wy) for each 7 intervall i' N ; P -
! " ﬁﬂ Wy | ”-: g — IL,: H""-P.:Ir._—_:““—
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Tagging probability = 99.4% —'ogelt + g Frp)

(99.3% in MC) LE= I
Total effective efficiency o RN -

+2.1 . |
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Reasonable agreement
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Febroary 19-23, 2000 BCPY, Tse-Shima, Japan The Belle Collaboration

w

L ) e
Proper e iy ilvme{p)



"4 Proper Decay Time | ||
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Vertex Reconstruction

Common requirements in vertexing
— # of associated SVD hits > 2 for each track !
— [P constraint in vertex reconstruction

CP side vertex reconstruction
— Event is rejected if reduced %> > 100.
Tag side vertex reconstruction
— Track parameters measured from CP vertex must satisfy:
* |Azl<1.8mm, l6zl<500pm, IAFI<SOOpum
— Iteration until reduced %? < 20 while discarding worst track.
lZep - Zugl<Zmnm (=107,)

Overall efficiency = ~87%. In total 282 events for the CP fit.
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— the care of unbmned maxinum likelihood it —

Wae] Probability Density Function (PDF)
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Resolution function
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Validation : B lifetime

— B lifetime and Mixing hy N. Haslings for detail (Session 22-1)

mode lifetime !Pﬁ]
B’ - D'm 1.59 %508 pdg2000
D= 1.65 X3} :
D*p-  1.50%0.11

Combined 1.59 +0.05

D*Fv  1.5210.05
B — Dn 1.6810.05
D*Fy  1.6310.06

Everything is set. Now let’s open out eyes !
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Fit in each At region :

Each data point represents
sin2¢, X sin(Amgy At)

e e s — T ——

I Rather clear

sim(Am At) dependence
is seem !

global fit
sin2¢,=0.58

‘96420 2 4 6 8
At (ps)
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H CP fit : Systematic Error

—

I

Flaver tagging -0.07 +0.05
Physics parameters -0.04 +0.03
Background Fraction _0.02 +0.03
except K * |
Background Fraction _0.05 +0.05
for K,

Background Shape -0.01 | +0.01
Resolution Function -0.01 ‘ +0.01
1P measurement -0 01 +0). 02
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H CP fit : Significance

p +0.32 +0.09
ﬂ sin2¢y = 0.58™ (stat) 0 Ja(sys:;j

G, =2

1) Probability of
observing sin2g, >
(0,58
it CP is conserved

4.9%.

Poster presentation by
Dr. D. J. Jackson
for more information !
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2) Feldman-Cousins
confidence interval
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| 5. Conclusmn |

@ Belle/KEKB operation in 2000 was a great success.

@ From 282 flavor-tagged CP modes with decay
vertex, the CP violation parameter sin2g, is

measured to be
[sin2¢, 0.58 *035(stat) *9-Tg (syst)

@ Belle/KEKB will continue taking more data. A
decisive measurement will be available in the near
future !
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