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@MF measurements were motivated by th@@%@%’

J Many B-meson decay analyses and CPV studies
rely on the knowledge of D-meson BF

 Double tag BF measurement method uses charm
production at the threshold. (BES-IIlI, CLEO-c)

 The high luminosity of B-factories provides
competitive results in charm

 Quasi 2-body e*e- annihilation processes at 10.5
GeV allow us to obtain clean samples of tags
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urements were carried out at the Belle™
tor situated in the KEKB B-Factory.
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PO=S7¥25 0 BF, measured relative to the DO—Kn*n0 B
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calculation BP0, Re'M
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7 resonance model for K™ zt* n® s
(p* K™, K", K9(1430),K(1430)°, | .|
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non-resonance contribution)/ A ? B B ¥ A

/

D. Cronin-Hennessy et al. (CLEO Collaboration), S. Kopp et al. (CLEO Collaboration),
Phys. Rev. D 72, 031102 (2005), 3-resonance Phys. Rev. D 63, 092001 (2001), 7-resonance

2 million phase space MC, each decay mode

{ Events weighted by resonance models from CLEO
Q Efficiency e(ntnn®) = 13.433%, ¢(Kn*nl) = 13.065%
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Q a*wrl signal is fitted to a
bifurcated Gaussian and a

si'fit and yield in data
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n® and tracking efficiency uncertainties cancel

T

Leading sources of systematics

 Decay model
[l Ks veto requirement

U Data/MC PID efficiency difference

'

Error estimated
by varying this
requirement

\4

Recalculate efficiency
ntwnC : 3 model resonance
without interference.
Knr? : 3 model resonance

\4

Source Error, %
MC statistics 0.8
PID efficiency of K /x 1.6
Decay model 1.8

Fit (background & signal)

0.7

Pcms(D‘ ) cut 0.4
Kg veto 1.6
Total 3.1

/Correction estimated\
using large independent
sample of DO—K" x*,

(__ tagged by D*—Dx
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357 fb-1 data at Belle detector
BF(DO%—n*nn0)/BF(D°—Kn*n®) = 0.0971 + 0.0009
Our preliminary result 0.0971+0.0031

World Average 0.0929+0.0054

Our result is compatible with WA but more precise.

+ 0.0030

Stat

syst

Known BF(D%—Kn*n?), for Belle, Known BF(D°—K'x*), for CLEO

Nev. B(D° — ntx—x%), 103
Belle 22803 £+ 203 13.69 £ 0.13stat = 0.42gyst = 0.49n0rm
(:‘LE(_)-() 10834 4+ 164113.2 £+ ”2;_,{3{ + ['5‘_..\& + ().21101'1]1 + Dl(:'poorl

A High Statistics Dalitz Plot Analysis is Underway ‘
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» DO— (7 /K-)I*v: Absolute BF & FF
Method of Reconstruction (Event Topology) ‘
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DO—s(7/K-)I* v: Absolute BF & FF

evts
w
o

. signal *

| non-D bkg "

10

. .
"] s&mileptonic bkg

evts




()l)i )(]( )qni(’(( \\\1

- = = modified pole model
lattice calculation

_ ------- ISGW2 model
15 |
; P HH-

I P 200 SRS D

B 1 1 1 Il Il 1 1 1 1 1 1 1 | Il 1 1 !
0 0.5 1 1.5 2

q2 (GeV?/c?)
|
k
—t : .:
| L L |
2 3
a2 (Gev¥c?) '



DO—(st/K-)I* v: Absolute BF & FF @M‘%@a

ﬂj Summary & Conclusion‘ S

 Four D° semiletonic absolute BF measurements,

DY > n/v/K/lv, muv being the first such measurement.

“ Measurement of g* dependent decay widths with very good
g? resolution

“+ Absolute BRs of better accuracy than previous
experiments, good agreement with recent CLEO
measurements

“* Form factor measurements, good agreement with theory
and other experiments, competitive with recent CLEO-c
measurements
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A f—p* K m*: Absolute BF S
PRGN

Q This is a poorly measured BF, all other A, BFs are
measured wrt this decay, use ete-— AsmpD”

4 Reconstruct D, p, & and look at A/A. mass in the recoil
mass distribution, yield oo measured BF

[ Reconstruct A, p, © and look at the D) mass in the

recoil mass distribution, yield o known D) BFs /
17 /
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a Use ete-— Dg,D., DJ*—=D*
v, Dg; —=DK(DK"/ D KSO)

d 1st tag: full D¢,
reconstruction, y from D, —D_*
v, Yield a absolute D” BF

4 2nd tag: full DS*(in D*y)
and K from D_, —DK, yield
related to BF of D j*—K*K'wt*
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D ,f—K* K n*: Absolute BF

Recoil mass difference, AM, ‘;\AIF.M(DHI) = Mrecoi

Narrow signal peak, no peaking background, similar for D

f
: : + 10 - o
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o i _y PO Ll Y Jr,o_g
Meazan B AN

d much better resolution than M,

1 Reduce background to negligible
level, most systematics cancel out /
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erform fit in AM

D ,f—K* K- =* : Absolute BF
reduce residual background
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Source error, %
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S SERS,

Summeary

e Two-body and quasi-two-body eTe~ annihilation processes provides a good tag
and can be used for charm studies.

e D, — K K= branching is measured with 10% accuracy (competitive to the world
average; the result is consistent with the world average and somewhat below the

preliminary CLEO-c results)
e D" — K (m)lv branchings are measured (better than world average)

e DY form-factors are measured in wide ¢? range (good agreement with both theory

and previous measurements )
e A. — pKm branching fraction is determined (better than world average)

0—) 5 + & . . AR <
g(( go__; _,72_7;_7;0)) is determined(competitive to last CLEO-c measurements). Dalitz

analysis is under way.

e B-factory seems a suitable place for charm studies






DO—x*wn0, Relative BF

Comparison with BaBar =

Belle:
R(DO—n*mnl)/R(DO—=Kn*n®) = 0.0971 + 0:00098L 1 O.OOSOSyst.

BaBar:
0.1059 + 0.0006 + 0.0013.

The Belle result differs by ~2.8 o

REF. B. Aubert et al. (BABAR Collaboration), hep-ex/0608009.
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1 A high statistics Dalitz plot analysis is
underway

1. Insight into s wave st™m- contribution Iin

these decays

2. Sensitive CP violation study in neutral D
Mesons
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A st

i PID efficiencies

1= 93%, K = 86
K misidentification = 9%
7t misidentification = 4%

data/MC agreement.
Rejects fake
combinatorial D from |

e e Al

s OF CC mode

/S GeV/c < py. in Y(4s) cm frame < 4.3 GeV/c
1 PID Likelihood ratio cut for K/x selection

O energy of photons forming «® > 0.06 GeV

0 0.124 GeV/c? < photon pair invariant mass < 0.148
GeV/c?

O x%lab momentum > 0.3 GeV/c

Q 0.1442<M(sr, ., wtmn?)-M(mrmn©)<0.1448

O 0.1440<M(my,,, K't*n?)-M(K-t*0)<0.1470

0 0.21 GeV?/c* < M2(mtm) < 0.29 GeV?/c*:vetoes DO—
K. x®

slow
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3.resonance model for x* n-no\ X
(p*, p;, p%and non-resonance
contribution)

7 resonance model for K" x* 70 __|
(p*,K™,KO",K0(1430),K,(1430)°,
p(1700)*, K*(1680) and
non-resonance contribution)/

L 1 1 1
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phase space distributed MC events for each decay mode
D* momentum region, 3.5 GeV/c to 4.3 GeV/c in Y(4s) cm

for both samples weighted by resonance models

from CLEO

O Obtained yield normalized to same MC data before detector simulation
or event selection

QA e(nt mnl) = 13.433+0.077 %, (K n* x0) = 13.065+0.074 %
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partially fixed MC signal shape
with floating normalization and
o's. MC signal function is a
bifurcated hyperbolic Gaussian
and a regular Gaussian.

Q For K st =0
background shape in MC with
floating normalizations and

sum of 2 bifurcated hyperbolic
Gaussians and a regular
Gaussian with floating

parameters(background is low
and statistics is high)
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‘mdtic uncertainties

) \ s _ EER Source Error, %
& PIpipi0: 3 model Correction to BF gives MC statistics 0.8
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‘1 0 Using 357 fb™! of data collected with the Belle detector
first direct measurement of the relative branching fraction

RB(DO%—n* 7w n0) / B(DO—K n* x0) = 0.0971 £ 0.0009,, *

0.0030

syst- @S been performed.

L Our preliminary result 0.0971+0.0031 is compatible with
the world average 0.0929+0.0054 but more precise.

3 Using 2006 world average the DO—xa* 7 =n° absolute BF
IS compared with CLEQO'’s value.

Nc-v. B(: DO — l,_._ljl.:'. 1”—3
Belle 22803 =+ 203 13.69 £ 0.13stat = 0.42gyst = 0.49n0rm
(:‘LE()-( 1”'\_\.3)4 :t l(_)»l 132 :t ()thftt :t ”-55}'5t :t (:)-2]101'1]1 :t ”-1(:?1)0)1'1'.
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