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@ Electroweak tree diagram
@ Spectator quark

@ Neutrino — missing momentum
@ And ... QCD effects

@ QCD effects — form factors
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One way to determine | V.| - Exclusive Decays

Dominating effects
@ Electroweak tree diagram
@ Spectator quark
@ And ... QCD effects
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One way to determine | V.| - Exclusive Decays

Dominating effects
@ Electroweak tree diagram @ Neutrino — missing momentum

@ Spectator quark
@ And ... QCD effects

@ QCD effects — form factors
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® Fi| Vel
@ Form factor parameters




® Fi| Vel
@ Form factor parameters

@ Only signal is reconstructed
e B— D0~ 1y,

e D* = D07Ts

o D° » Kt

o (D° = K ntn—n)
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Results
@ Fi| Vel
@ Form factor parameters

Considered final states
@ Only signal is reconstructed
e B D* ¢~ vy,
e D* — DOrg
o D° » Kt
o (D° — K—ntn—7™)

Systematics

@ BY and B* show different g
systematic uncertainty
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Preliminary B* — D¢ty
@ Shown at EPS09
® L =141fb""
® Njgna = 27,106 & 367

v

B —» D ¢*tv
@ New result, ICHEP2010
@ L=711fb"
@ Nsignar = 123,427 + 636

» B signal purity and background fractions

» BY signal purity and background fractions
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eB“D‘t

@ D*/ reconstruction yields 1D space of B candidates

. . . . N N 1 14 o=
@ Combined with inclusive sum of remaining event: “best B
o
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Reconstruction of the B rest frame

@ D*/ reconstruction yields 1D space of B candidates
@ Combined with inclusive sum of remaining event: “best B”
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Differential decay width

Kinematic variables

'DB Pp N d*r(B — D*¢tv )
o W= =a-+b A GO
Mpgo Mp+ T q dwd(cos 0p)d(cos Oy )dx
@ cosfy, cosby, x 6mpm. o :
2 Vs X B(iﬂﬂ Vw2 —1(1 = 2wr + r?)G2| V|2

x {(1 cos 0,)? sin® //VHi(W)

(1 + cos 6, )2 sin? UVH2 (w)
4sin® Y, cos? HVHg(W>
o — 25sin? 0 sin? 0y cos 2x Hy (w)H_ (w)
b 4sin 6, (1 cos6y)

sin By cos 0 cos x Hy (w)Ho(w)
4sin6y(1 + cosby)

sin 6y cos 6 cos xH_ (w)Hp(w) }

@ Aside from masses etc. identical for B2 and B
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o Wzm&—a+bq2

mBO Mpx*
@ cos by, cosby, x
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Differential decay width

Kinematic variables

o
pB ‘Pp* N
mBO Mpx

@ cos by, cosby, x

o w= =a+bg?

e
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Differential decay width

d*r(B — D*£tuy)
dwd(cos 6,)d(cos 6y )dx

6mpm? ..
= 8(3 ){’t Vw2 =11 = 2wr + r2)G2 | Vi |2
sy

x {(1 — cos 8,)? sin? 0 H2 (w)
+ (1 + cos 65)2 sin® GvHi(W)
+ 45sin? 6y cos? Gng(W)
— 25in? 0 sin® 0y cos 2x Hay (W)H_ (w)
—4sinf,(1 — cos 6y)
sin 6 cos 6y cos x Hy (w)Hg(w)
+4sinf,(1 + cosby)

sin 6y cos 0y cos xH_ (w)Ho(w) }

@ Aside from masses etc. identical for B% and BT
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Background from B decays Off-resonance data

@ Fake D* @ Continuum: gq decays
@ Fake Lepton
General approach

@ Uncorrelated .

@ “Measure abundance of
@ Signal correlated backgrounds”
@ B— D*Mv,B — D*rnlv @ We calibrate MC using fit to

real data

Calibration of MC - HMCMLL, TFractionFitter
@ Determine norm of MC components from fit to data
@ Use 3D distribution cos g p-, vS. Am vs. p;
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Investigation of B° background

Background from B decays
@ Fake D*

@ Fake Lepton

@ Uncorrelated

@ Signal correlated

@ B— D"Mv,B — D*nlv

Wolfgang Dungel, dungel (at) hephy.oeaw.ac.at

Off-resonance data
@ Continuum: gq decays
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Investigation of B° background

Background from B decays Off-resonance data
@ Fake D* @ Continuum: gq decays

@ Fake Lepton
P General approach

@ Uncorrelated .
@ “Measure abundance of

@ Signal correlated backgrounds”
@ B— D*/v,B — D*rnlv @ We calibrate MC using fit to
real data
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Investigation of B° background

Background from B decays Off-resonance data
@ Fake D* @ Continuum: gq decays

@ Fake Lepton
P General approach

@ Uncorrelated .
@ “Measure abundance of

@ Signal correlated backgrounds”
@ B— D*/v,B — D*rnlv @ We calibrate MC using fit to
real data

Calibration of MC - HMCMLL, TFractionFitter
@ Determine norm of MC components from fit to data
@ Use 3D distribution cos 6go p-, vS. Amvs. py
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Background fractions and signal yield - B® analysis

14116~ T, K=, e 1416~ K7, 2740~ 1 K, e 274fb~ 1 Kr, pu

Num. Candidates 14802 14203 29217 26894

Signal events 11609 =+ 181 11139 -+ 190 23029 + 280 21002 + 258
Signal 78.43 + 1.22 78.43 + 1.34 78.82 + 0.96 78.09 + 0.96
[ 5.63 4+ 0.78 4.02 4+ 0.86 4.32 4 0.66 3.90 + 0.60
Signal correlated 1.07 = 0.17 1.41 £ 0.25 1.33 £ 0.16 1.71 £ 0.19
Uncorrelated 7.24 +0.35 6.01 & 0.40 7.19 4 0.31 6.31 +0.29
Fake £ 0.36 4 0.17 1.99 + 0.34 0.50 4 0.17 210 4 0.23
Fake D* 259 + 0.12 2,81 +0.13 3.07 & 0.11 2.96 4 0.10
Continuum 4.68 + 0.54 5.32 + 0.59 477 +0.38 4.93 + 0.40

18916~ 1, K, e 189161, K7, 107t~ T, K=, e 107t~ T, K7,

Num. Candidates 22056 20428 15871 14719

Signal events 17301 = 240 15513 =+ 235 12365 =+ 189 11469 =+ 205
Signal 78.44 +1.09 75.94 + 1.15 77.91 £ 1.19 77.92 +1.39
D** 5.15 + 0.71 5.22 + 0.71 454 4+0.72 4.67 +0.86
Signal correlated 1.56 + 0.27 2.07 £0.37 2.01 £0.26 2.73 £0.43
Uncorrelated 6.35 4 0.35 6.01 4 0.33 7.33 4+ 0.38 6.30 & 0.40
Fake ¢ 0.75 + 0.18 2.26 4 0.28 0.30 4 0.19 1.68 + 0.38
Fake D* 2.86 + 0.12 2.69 £ 0.11 2.89 4+ 0.13 2.80 + 0.14
Continuum 4.88 + 0.45 5.81 4 0.51 5.02 4+ 0.53 3.89 + 0.49

=
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Investigation of low momentum tracks

Track reconstruction efficiency at Belle
@ Tracking is verified and well understood for p > 200MeV
@ Low momenta: impact of material effects possible?
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Investigation of low momentum tracks

Track reconstruction efficiency at Belle
@ Tracking is verified and well understood for p > 200MeV
@ Low momenta: impact of material effects possible?

@ Form the ratio between estimated signal events in data and
signal events in MC, using one half of B® samples

@ Six regions in p,, momentum are investigated
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Investigation of low momentum tracks

Track reconstruction efficiency at Belle
@ Tracking is verified and well understood for p > 200MeV
@ Low momenta: impact of material effects possible?

@ Form the ratio between estimated signal events in data and
signal events in MC, using one half of B® samples

@ Six regions in p,, momentum are investigated

@ We normalize to the value in the top most bin

@ Obtain ratio between efficiency in bin i and the highest
momentum range, R max = €i/€max

@ “Change of efficiency as a function of p,.”
@ Uncertainty on corrections is dominated by statistics B
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Plots of results - B°
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Table of results

B+ — D*O¢y BY — D*—¢v
p? 1.376 + 0.074 4+ 0.056 1.214 £ 0.034 £+ 0.009
Ry(1) 1.620 + 0.091 + 0.092 1.401 +0.034 +0.018
Ro(1) 0.805 + 0.064 + 0.036 0.864 + 0.024 + 0.008
B(B — D*¢tv;) | (4.84+0.04 4 0.56)% (4.56 + 0.03 + 0.26)%
F(1)|Vep| x 103 35.0+04+22 345+02+1.0
Bhetr e 2.072 £ 0.023
P 3.7% 28.2%
» Systematic error - B » Correlations - B
o = = =) E[= DAl
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Systematic uncertainty, B° analysis

Summary
[e]e]

0 Ry (1) R>(1) F(1)[Vep| x 10° B(B°® — D*tv)
Value 1.214 1.401 0.864 34.5 4.56
Statistical Error 0.034 0.034 0.024 0.2 0.03
Systematic Error 0.009 0.018 0.008 1.0 0.26
Fast track efficiency 0.78 0.205
Slow track efficiency 0.002 0.003 0.004 0.28 0.059
prg Stability 0.001 0.001 0.000 0.03 0.003
LeptonID 0.002 0.006 0.002 0.38 0.099
Norm D** 0.001 0.001 0.001 0.03 0.008
Norm Signal Corr. 0.002 0.003 0.002 0.02 0.006
Norm Uncorr 0.002 0.008 0.003 0.02 0.001
Norm Fake ¢ 0.003 0.003 0.001 0.01 0.003
Norm Fake D* 0.001 0.001 0.000 0.00 0.003
Norm Continuum 0.002 0.002 0.001 0.00 0.003
D** composition 0.004 0.009 0.003 0.10 0.025
D** shape 0.003 0.005 0.002 0.04 0.011
N(T(4S)) 0.24 0.062
fr— /foo 0.004 0.009 0.003 0.24 0.062
BO ife time 0.10 0.027
B(D** — Dnf) 0.13 0.034
B(D° — Kr) 0.22 0.058

Wolfgang Dungel, dungel (at) hephy.oeaw.ac.at

< Back to results page
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Norm Fake D* 0.001 0.001 0.000 0.00 0.003
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Glimpse on the world average
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Glimpse on the world average
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ldea:

@ Extract shapes of longitudinal and transversal helicity
amplitudes from a 2D fit

[

@ We find good agreement with parametrized result

L L L L L
105 11 145 12 125 13 135 14 145 15

L L L
105 14 145 12 125 13 135

I.‘A 145 15
(The statistical error is shown in these plots)
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@ Extract shapes of longitudinal and transversal helicity
amplitudes from a 2D fit

B L L L L
105 11 145 12 125 13 135 14 145 15
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Explicit test of the parametrization - B — D** /(v

Idea:

@ Extract shapes of longitudinal and transversal helicity
amplitudes from a 2D fit

Summary
[e]e]

@ We find good agreement with parametrized result

[

C2 o18f _+_

E.... L L L L
105 11 1145 12 125 13 135 14 145

o

L L L L
105 14 145 12 125 13 135 13 145 15
w

(The statistical error is shown in these plots)
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Thanks for your attention! J
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Belle and the KEK-B accelerator

Bt — D*0¢ty

Title
0000000000000000

Aerogel Cherenkov cnt.
1n=1.015~1.030
3.5 Geve*

SC solenoid
1.5T

CSI(TI) ——
16X,

TOF counter

Si“vtx. det.

w/ K; detection
3(4) lyr. DSSD

14/15 lyr. RPC+Fe
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Belle and the KEK-B accelerator

Aerogel Cherenkov cnt.
1n=1.015~1.030

SC solenmd
3.5 Gev et

15T

CSI(TI) ——
16X,

TOF counter

8 .
A Central Drift Chamber
“&rrn'all cell +He/C,H;

Si vtx. det./ n/ K, detection
3(4) lyr. DSSD 14/15 lyr. RPC+Fe

New record, 2009/06/19! Integrated luminosity, final
LPeak = 2.1 x 10%4ecm—2s~! J @ £ ~ 1050fb"
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The Belle Detector

Aerogel Cherenkov cnt.

SC solenoid n=1.015~1.030

1.5T \“\ I TR 3.5 Gevet
CsI(Tl) —— e "
16X, SRy P
— NNt
TOF counter Pe S g’ ™
8 GeV €= ik =\ Central Drift Chamber
" \;s‘mall cell +He/C,H,

Sivtx. det. / u/ K; detection
3(4) Iyr. DSSD 14/15 lyr. RPC+Fe

| T
T < /D]
[igil| eere
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Efficiency

A

Purity

Only signal reconstructed
High efficiency

Good statistics, clean events
Kinematics not fully determined

Kinematics fully determined
Low statistics
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Efficiency

A

Purity

@ Only signal reconstructed

@ High efficiency
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Tags at Belle

Efficiency

A
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Purity
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Untagged
@ Only signal reconstructed
@ High efficiency

Semileptonic tag
@ Good statistics, clean events
@ Kinematics not fully determined

Full reconstruction tag
@ Kinematics fully determined
@ Low statistics
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HQET and parametrization

Helicity amplitudes
o Hy = fi(w)ha, (W) (1 + %mm)

o Ho = fo(w) ha, (w) (1 + k(1 - H2<W>))

mg

Parametrization by CLN

@ ha, (W) = ha, (1) (1-8p2z+(53p%—15)z% — (23192 —91)23)

7 — YWH1-V2
VwHT+v2

@ Ry(w)=Ry(1) —0.12(w — 1) + 0.05(w — 1)?
@ Ro(w) = Ry(1)+0.11(w —1) — 0.06(w — 1)?

e
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D
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Resolutions in kinematic variables

Appendix
000000

& w, using all analysis cuts, [12761 entries] | Evfes T}l {cos®, using all analysis cuts, (12781 entries)  [Ewes e
e | A |

2500 B ao00f .
3500 U
2000~
a0
'
1500~ X 2500
2000
1000~ 15001
1000
so0f-
so0f-
1 1 AT i L L L iloat. L L L
£y <z g oz ) T I
sw,(1] 5 cos, (1F
3 cos 6, using all analysis cuts, [12781 entries L ik 5, using all analysis cuts, [12781 entries. b T
i SN s e | T) [T ]| [ shosTenay; £ LI I
a000f
4000 |~ ks i
aso0f- 2500
ao00f-
2000/
2500
2000 1500/
1s00f- oo
1000 F-
00
so0f-
S I | S R I R |
5 cbwo, L1 e

@ Resolutions are approximately double gaussians
@ Almost identical for B° and B*
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Resolutions in kinematic variables

[_8w, using all analysis cuts, (12781 entries] |’ & cos §, using all analysis cuts, (12781 entries] |
Gaueat_mon
2500 a000f-
3s00f-
2000~
so00F-
1500f- 2500F-
2000
Ll 1500~
1000
s00f-

soof-

| n n | | | . , n ,

EX L g . o7 N

5, using all analysis cuts, (12781 entries
3000
2500
20001
1500F-
1000~
s00f—

- R )

50,
sul)

@ Resolutions are approximately double gaussians
@ Almost identical for B° and B+
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Resolutions in kinematic variables

[_8 w, using all analysis cuts, [12781 entries] _Ju 5786/20 5 cos f, using all analysis cuts, (12781 entries] | 1512/3
2500 : Constant 19394255 o T Constant wuTises
Moan 0002685 = 0.000231 3 Mean -0007222.:0.000506
as00f-
2000 Sigma 0.02535:+0.00024 Sigma 005181000072
00
1500~ 2s00E
2000F
1000 1s00F
1000
soof
soof-
n n n | | ] T A | . .
En 3z g 63 o I T T S
dw 1) 5 cos, (13

& cos 6, using all analysis cuts, (12781 entries] | 1% (8, using all analysis cuts, (12781 entries] _Joqr 2087197
Constant anar-ss0 3000 : Constant 2375+ 387
a000E- 4
Mean 00008857 00004329 Mean  0.04574+0.06255
sso0f 25000
Sigma oow7e- nooods Sigma 6468 0085
000
20000
25001
e 1800,
1800 (e
1000
soof-
so0f-
| L | S fvct . , . o | ,
E I e TR T B I I R
scosa, (1 3107

@ For easier comparison: Gaussian assumption
@ 6, = 0.025, Goosg, = 0.052, bcosg, = 0.047, 5, = 6.47°
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Plots of B° background calibration - e channels

£ L E
£ £ sooool
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[} w E
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15000 —
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cos 6 5. [1] A m, [Mevrc?]
} C [o] data
» e
2 E
H £
> 25000 — - MC signal
w £
20000~ - MC background, D*
180001~ - MC background, Signal correlated
10000 MC background, Uncorrelated
5000
- MC background, Fake Lepton
0
0.5 1 15 2 25 3 35
pl’ [GeVrc] - MC background, Fake D*
=] 5 = = == DA
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Plots of B® background calibration - 1 channels

Events

Wolfgang Dungel, dungel (at) hephy.oeaw.ac.at

o
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0.152 0.154
A m, [Mevrc?]

data

MC signal
MC background, D*
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MC background, Fake D*
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Efficiency correction due to low momentum tracks

c 115
i) :
t)l 1.1 141fb” sample
[J) T 1
et - —+ 274fb™ sample
5 L A | — 189fb" sample
S 105 —]
(3] R —+— 107fb™ sample
> C — —
O =
[ 1=
2 F
(&) C —_—
E 0.95—
w £
0.9
0.85—
c L P P P
05

P .
0.1 0.15 0.2 0.25 0.3

pns, [GeV/C]

o
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Covariances between bins of the marginal distributions

Covariances
COV,’j = COV(I’I,’, nj) =N- (Pij — Pipj) , Vi 75j

@ N: Total number of events
@ nj: Bin content of the bin (/, j) of 2d histogram

@ ng: Bin content of the bin k of a 1d histogram
n

@ Py = WX
Special cases

@ Independent variables: p; = pjp; — Cov;j =0

@ Perfect anti-correlation: n; = 0 — Cov;; <0

D

@ Positive correlation: p; > pjp; — Cov;; >0 <>

BELLE
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Data sample for B® — D*~/*v analysis

Sub-samples

@ Belle data has been recorded with several detector setups,
tracking algorithms etc.

@ To make sure we don’t introduce systematic problems, we
investigate four subsamples

@ Sample A - 141fb~"
@ Sample B - 274fb "
@ Sample C - 189fb "
@ Sample D - 107fb~"
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Analysis procedure for B°

@ Four experiment ranges, in each both e and
@ Therefore, we have a total of 8 samples

Analysis steps and data samples

@ Background estimation
@ In each of the 8 samples

@ Calculation of wg corrections
e In each of the 4 experiment ranges

@ Fit to the samples, calculation of syst. uncertainty
e In each of the 4 experiment ranges

@ Final result as average of the 4 results
@ Using the algorithm used for HFAG world average
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Results for B° subsamples - 1

Sample A (141fb—T)

D° > Km,t=e

DO S Km, b=p

total sample

2

1.248 + 0.102 £ 0.022

1.285 + 0.114 £ 0.028

1.259 + 0.076 £ 0.019

P
Ri(1) 1.317 4 0.099 =+ 0.041 1.577 4+ 0.131 £ 0.036 1.436 4+ 0.078 + 0.030
Ro(1) 0.804 + 0.076 + 0.017 0.768 4 0.093 + 0.020 0.795 + 0.058 + 0.015
| F(1) Vgp| x 103 347 +£05+12 34506+ 12 346+ 04+12
XZ /n.d.f 32.2/36.0 31.6/36.0 70.9/76.0
sz 0.651 0.676 0.643

D° > Kn,t=e D° 5 Km,L=p total sample

Sample B (274t~ )
2

P

1.169 & 0.079 +£ 0.011

1.167 + 0.088 £ 0.016

1.168 & 0.059 +£ 0.011

Ry (1) 1.411 £ 0.079 & 0.026 1.449 + 0.090 + 0.028 1.427 + 0.059 + 0.022
Ra(1) 0.902 = 0.054 = 0.011 0.859 = 0.061 = 0.013 0.882 = 0.041 = 0.010
| F(1)Vgp| x 10° 343+ 0.4+ 1.1 33.8 + 0.4 + 1.1 341+03+ 1.1
X2 /ndf 22.7/36.0 36.5/36.0 60.7/76.0

Po 0.958 0.443 0.900
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Results for B® subsamples - 2

Sample C (189fb—T)

D 5 Kn,t=e

DO 5 Km,b=p

total sample

2

o 1.226 + 0.088 -+ 0.011 1.262 4+ 0.101 + 0.016 1.239 + 0.066 -+ 0.011
Ry (1) 1.363 + 0.086 + 0.026 1.480 + 0.107 + 0.033 1.411 + 0.066 + 0.023
Ry(1) 0.891 + 0.062 + 0.012 0.851 + 0.076 + 0.015 0.876 + 0.048 + 0.012
| F(1)Vgp| x 10° 343405+ 1.1 338405+ 1.1 341403+ 1.1
X2 /n.d.f 38.6/36.0 38.2/36.0 81.4/76.0
P 2 0.352 0.370 0.314
Sample D (107fb—T) D 5 Kn,t=e D° & Km0 =p total sample

2

P 1.321 £ 0.102 + 0.019 1.174 =+ 0.106 =+ 0.020 1.247 £ 0.073 + 0.014
Ri(1) 1.448 + 0.109 + 0.041 1.230 + 0.089 + 0.031 1.330 + 0.069 =+ 0.027
Ry(1) 0.791 £ 0.081 = 0.019 0.931 = 0.071 £ 0.015 0.864 - 0.053 £ 0.014
| F(1) Vgp| x 10° 353+ 0.6+ 1.2 35.6 £ 0.6 + 1.2 355+ 0.4 + 1.2
X2 /ndf 25.1/36.0 42.0/36.0 70.1/76.0

P2 0.913 0.226 0.669
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Plots of the B° average
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Plots of the B° average
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Plots of the B” average
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Plots of the B° average
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Plots of the B° average
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Plots of the B° average
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Correlations in B® analysis

@ Table shows statistical correlation coefficients )
F(O)l Veo| s A Re(l)
F(1)| Vel 1.000 0.625 -0.122 -0.206
p? 1.000 0575 -0.872
Ry (1) 1.000 -0.697
Ro(1) 1.000

[m] = = =
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Check of G, in B® analysis
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Check of G, in B® analysis

D" 5 Km,t=e D" 5 Km,t=pn
GE 1] | (0.405 + 0.083 + 0.027 )x 10~ % (0.283 + 0.090 + 0.019)x 10~ %
Gs,[1] | (0.878 + 0.096 + 0.054)x 104 (0.935 4 0.099 + 0.061)x 104
GE,[1] | (1.102 +0.109 + 0.068)x 10—* (1.124 +0.112 4 0.073)x 104
GZ, M1 | (1.230 & 0.128 4+ 0.077)x10~* (1.123 4 0.133 + 0.071 )x 104
GE,[1] | (1.232+0.137 £ 0.074)x104 (1.787 £ 0.151 £ 0.112)x 104
GE 111 | (1.479 +£0.149 4+ 0.087)x10~* (1.281 4 0.159 + 0.078 )x 10~ *
G?, ] (1.426 4 0.152 4 0.086 ) x 104 (1.727 £ 0.171 £ 0.106 ) x 104
GL,[1] | (1.458 +0.154 +0.083)x10~* (1.107 £ 0.165 & 0.067 ) x 104
GZ, [] | (1.678 +0.146 +0.100)x10~* (1.794 4+ 0.154 + 0.111)x 104
Ghy, 1] | (1592 +0.125 £ 0.097 )x 104 (1.527 £ 0.122 + 0.100 ) x 10—

fit to total sample central value of parametrized fit
Gt 1] (0.361 £ 0.060 + 0.025)x 10—~ 0.480 x 10~ 7
Gs,[1] | (0.895 4 0.069 + 0.056)x10~* 0.849x 104
GL, 1] | (1.118 £0.078 +£0.070)x 10~ * 1.061x10~4
Gz, ] (1.164 & 0.091 & 0.073)x 104 1.213x10~*
GE,[1] (1.532 £ 0.102 + 0.094 ) x 10— * 1.328x10~%
GL,[1] | (1.372+£0.110 £ 0.082)x10~* 1.417x10~%
Gr, 1] (1.568 + 0.114 + 0.095)x10~* 1.486x10~*
GL 1] (1.298 + 0.112 + 0.076 ) x10~* 1.540x 10~
G5, [1] (1.730 & 0.105 & 0.104 ) x 10~4 1.580x 104
Ghp.[1] | (1.557 £ 0.085 £ 0.095)x10~* 1.608x10~*
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Check of Gt in B° analysis
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Check of Gt in B° analysis

D" 5 Km,t=e D" 5 Km,t=pn
G],[1] | (1.187 £0.148 £ 0.075)x 10~ % (0.982 + 0.142 + 0.067 )x 10~ %
Gy, | (1514+0.112+0.102)x107* (1.239 4 0.104 4 0.081 )x 104
GI,[1] | (1.594 +0.116 +0.104)x10~* (1.685 4 0.116 = 0.115)x 104
Gif, M1 | (1.809 £ 0.122 +0.113)x10~* (1.760 4+ 0.128 + 0.115)x 10~ *
GI, 1] | (1.649+0.136 +0.105)x 104 (1.484 £+ 0.141 £ 0.102)x 104
GL 1] | (1511 £0.145 4 0.097)x10~* (1572 4 0.165 + 0.104 ) x 10~ *
Gjr, [] | (1.135+0.156 4+ 0.069)x10~* (0.974 4 0.161 4 0.063 ) x 10— *
Gl [1] | (0.933 +0.159 + 0.060 )x10~* (1.072 £ 0.156 & 0.070 ) x 104
Gzr, [] | (0.631 4 0.163 4+ 0.038)x 104 (0.571 + 0.151 4 0.036 ) x 104
Gly, 1] | (0.254 +0.141 £ 0.025)x10~* (0.324 + 0.122 + 0.038 ) x 10—

fit to total sample central value of parametrized fit
GI, 1] | (1.088 +0.102 + 0.069)x 10— % 0.919x10~4
G;T, [] | (1.388+£0.077 +0.092)x10~* 1.505x 10~
Gl [1] | (1.637 +£0.081 +0.108)x10~* 1.706x10~4
Gj’, [l | (1.794 +0.085 +0.113)x 104 1.733x10~*
GI,[1] | (1.547 40.097 + 0.101)x10~* 1.642x10~%
GI,[1] | (1.552+0.109 +0.100)x10~* 1.466x10~%
Gﬁr, (] | (1.054 +0.111 +0.065)x10~* 1.222x10~%
GI,[1] | (1.000 4 0.110 & 0.064 )x 104 0.926x10~4
Ger, [] | (0.600 4 0.110 4+ 0.035)x 104 0.589x 104
G?ro, [] | (0.297 +0.091 +0.029)x10—* 0.221x10~4
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Comparison of preliminary results - 2008 and 2010

Changes in the analysis
@ Data sample (140fb—' — 711fb~"), D° modes
@ Enhanced background calibration
@ Soft 7 investigation
@ Newer PDG numbers for D branching ratios etc.

B® — D*~¢v, ICHEPOS BY — D*~¢v, ICHEP2010
02 1.293 + 0.045 + 0.029 1.214 4 0.034 + 0.009
Ry(1) 1.495 + 0.050 + 0.062 1.401 4+ 0.034 + 0.018
Rx(1) 0.844 + 0.034 + 0.019 0.864 + 0.024 + 0.008
B(B — D*ttuy) (4.42+£0.03 +0.25)% (4.56 £0.03 + 0.26)%
F(1)|Vgp| x 108 34.4+02+1.0 345+02+1.0
Ry /K 2.153 + 0.011
P2 82.0% 28.2% B
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Color scheme

—— (OnRes - Continuum) data
Signal
B MC background, Sig.corr.
B VC background, D**
MC background, Uncorr.
MC background, Fake Lepton
B MC background, Comb D*

MC background, Fake D°
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BT background investigation

Investigated using MC Off-resonance data

@ Fake D° @ Continuum: q@ decays

@ Combinatoric D* -

@ Fake Lepton i : N
:#J\ E_

o UnCOI’Fe|ated ST er, TmmTIITTRRTION

® B— D**(v,B — D*Xlv =TT D —

@ Signal correlated S /-]

HMCMLL, TFractionFitter
@ Determine norm of MC components from fit to data
@ Use 2D distribution cos 6go p-, vS. Am =
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Plot of TFractionFitter result - B+, D° — K7 modes
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Background and signal purity, B*

Fractions of the components

Km, e K, p K3m, e K3, p
Raw yield 13035 12262 16989 16350
Signal events 8133 + 205 7447 + 201 5987 + 229 5539 + 222
Signal (62.39 £ 1.57)% (60.73 £ 1.64)% (35.24 £ 1.35)% (33.88 £ 1.36)%

Signal correlated
D**

Uncorrelated
Fake ¢
Combinatoric D*©
Fake D°
Continuum

(1.27 £ 0.31)%
(0.77 + 0.98)%
(4.97 + 0.54)%
(0.31 + 0.10)%
(24.76 £ 0.51)%
(2.91 + 0.25)%
(2.63 + 0.43)%

(1.46 + 0.32)%
(0.73 + 0.98)%
(4.25 + 0.45)%
(1.94 + 0.59)%
(24.30 + 0.48)%
(38.12 + 0.23)%
(3.46 + 0.51)%

(1.16 &+ 0.26)%
(0.39 + 0.50)%
(3.48 + 0.41)%
(0.18 + 0.06)%
(16.35 + 0.69)%
(38.53 + 0.50)%
(4.68 + 0.50)%

(1.34 & 0.31)%
(0.36 & 0.47)%
(3.30 + 0.38)%
(0.95 + 0.29)%
(15.19 &+ 0.67)%
(39.45 + 0.51)%
(6.14 + 0.56)%

< Back to overview page
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Results for all subsamples, B*

Bt — D*0ty Title
00000e0000000000 [e]

D" > Knt=e

D > Kr, 6 =p

D’ — K3m,t=e

2
P

Ry (1)

Ra(1)

Rk3n /Kkn

BBt — D*0¢tuy)
F(1)|Vep| x 10°

1.199 + 0.125 + 0.051
1.507 £ 0.135 £ 0.095
0.868 + 0.093 + 0.036
2.072
4.91 4+ 0.05 + 0.58
343+ 06 +22

1.370 &+ 0.129 + 0.057
1.568 + 0.158 + 0.089
0.839 £ 0.110 £ 0.032
2.072
4.77 + 0.05 £+ 0.57
3504+ 0.6 £23

1.723 £ 0.162 £ 0.062
1.840 £ 0.271 £ 0.110
0.585 £ 0.198 + 0.049
2.072
4.83 4+ 0.07 £ 0.57
365+ 1.0+ 24

X2 /ndf. 48.3/36 40.6/36 39.6/36
P 5 8.3 % 27.5% 31.3%

DO — K3m, £ = p Fit to total sample
02 1.434 + 0.209 + 0.086 1.376 + 0.074 + 0.056
Ri(1) 1.813 4+ 0.273 + 0.107 1.620 + 0.091 £ 0.093
Ro(1) 0.764 + 0.191 + 0.052 0.805 + 0.064 + 0.037
Rx3r /Kn 2.072 2.072 + 0.023

BBt — D00ty
F(1)| Vg x 103
X2 /ndf.

P 2

4.83 4+ 0.07 £ 0.58
348 +1.0+23
44.2/36
16.3 %

4.84 +0.04 £ 0.57
350+04+22
187.8/155
3.7 %

D
=2

ICHEP2010 - B — D*¢v at Belle

< Back to results page
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Breakdown of the preliminary systematic error, B*

B —» D*—¢tu

0000000000000 0000

Bt — D*0ty
000000e000000000

Title
o]

02 Ry (1) Ra(1) F(1)[Vep| x 10° B(BT — D¢t u,)

Value 1.376 1.620 0.805 34.98 4.841
Statistical Error 0.074 0.091 0.064 0.37 0.044
Trg & tracking 0.027 0.025 0.012 1.97 0.491
LeptonID 0.012 0.024 0.011 0.39 0.096
Norm - Signal Corr. 0.007 0.002 0.007 0.13 0.038
Norm - D** 0.005 0.023 0.002 0.04 0.041
Norm - Uncorr 0.014 0.074 0.025 0.28 0.023
Norm - Fake ¢ 0.017 0.028 0.010 0.05 0.024
Norm - Comb D*0 0.008 0.014 0.008 0.11 0.028
Norm - Fake D° 0.009 0.014 0.007 0.06 0.020
Norm - Continuum 0.004 0.005 0.001 0.00 0.003
Shape - Uncorr 0.014 0.003 0.005 0.10

Shape - Comb D*° 0.027 0.005 0.008 0.21

Shape - Fake DO 0.024 0.003 0.008 0.17

B(D° — K) 0.32 0.089
B(D*° — DOx0) 0.82 0.227
BT life time 0.12 0.033
N(T(4S)) 0.14 0.040
fr— /foo 0.003 0.006 0.003 0.15 0.043

Wolfgang Dungel, dungel (at) hephy.oeaw.ac.at
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Correlations in B™ analysis

@ Table shows statistical correlation coefficients

F()[ Vel i (1) R (1)
F(1)|Vep| 1.000 0.455 -0.222 -0.054
02 1.000 0.648 -0.889
Ry (1) 1.000 -0.749
Ro(1) 1.000
< Back to results page
o = =
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B*, p,o distribution - K, e channel
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B, p,o distribution - K, 1 channel

Do—)KTC,Z=l,L

0.35

- [GeVIc >

== Dae
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Check of Gr in Bt analysis

x10°

0.3
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Check of G, in B* analysis

D > Kn,t=e D0 > Km,b=p

G we (1,13 (1.025 £+ 0.119 £ 0.120 ) x 10—4 (1.176 £ 0.146 + 0.137 ) x 10— %
G® we (8,1 (1.544 + 0.165 + 0.176 ) x10~* (1.689 + 0.177 + 0.192 ) x10~*
G we (L, 1) (2.238 + 0.213 + 0.237 ) x10~* (2121 £ 0.216 + 0.238)x 10~ %
G® we (5,8 (2.677 £ 0.244 + 0.268 ) x 104 (2.059 + 0.240 + 0.228 ) x 10—*
" we (8 1) (2.406 =+ 0.235 + 0.256 ) x 104 (2.426 + 0.263 + 0.263 ) x 104
G, we (Z,1.5) | (2907 £ 0.250 £ 0.301)x10~* (2.384 + 0.273 + 0.278 ) x 10— *

fit to total sample central value of parametrized fit
GO we (1,13 (1.087 £ 0.092 + 0.123)x 104 1.062 x10~*4
GO we (BB, Z) | (1611£0121£0.179)x107* 1.812 x10~*
G we (L, 15 (2.186 + 0.151 + 0.238 ) x 10~ * 2175 x10~*
GO we (8,8 (2.406 £ 0.172 + 0.262 ) x 10— % 2.379 x10~4
G we (8 1) (2.421 £ 0.175 + 0.258 ) x 10~* 2.483 x10~4
G we (17,15 | (2.683+0.186+0.298)x10™* 2514 x10~4
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Check of Gr in Bt analysis
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Check of Gr in Bt analysis

D’ 5 Kni=e D - Kn.l=p
(2.267 £ 0.153 + 0.264 ) x 10— 1.939 4 0.152 + 0.228 )x 104
(2.695 & 0.214 & 0.307 ) x 104 3.015 + 0.216 + 0.348 ) x 10— *
(2.786 + 0.253 + 0.310)x 104 2.678 + 0.261 + 0.299 )x 104
( )
( )
( )

rfowe (.8 2.298 £ 0.249 £ 0.246)x 10~* 2.673 £ 0.295 £ 0.290 ) x 10—

rmowe (g, 13 1.557 + 0.242 £ 0.162 ) x 10~* 1.369 + 0.250 =+ 0.144 ) x10~*

rTwe (1Z,15) 0.588 + 0.205 -+ 0.056 ) x 10~* 0.862 + 0.284 + 0.099 ) x 10—*
fit to total sample central value of parametrized fit

rMwe@, 1) (2117 +0.108 4+ 0.248 ) x 104 1.975 x10~4

rfowe (3,8 | (2865+0152+0327)x10~* 2,908 x10~*

rmowe (Z,15) (2.732 +0.181 + 0.303 ) x 104 2819 x10~%

rMowe(15,8) | (2454 £0.191 £0.263)x10~* 2.276 x10~*

rmowe (8,10 (1.468 + 0.174 + 0.154)x 10~ 1.478 x10~4

r’,we (12,1.5) | (0.693+0.170 +0.070)x10~* 0.547 x10~*
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Measurement of the decay B — D*/*v and
determination of | V| at Belle
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