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1. KEKB and the Belle detector

The following analysis was performed using a data sampléofia711 flo! collected at the
Y(4S) resonance with the Belle detector operating at the KEKB asgtric-energye™ e~ collider.
The Belle detector is a large-solid-angle magnetic sppwter that consists of a silicon vertex
detector (SVD), a 50-layer central drift chamber (CDC), amayaof aerogel Cherenkov counters
(ACC), a barrel-like arrangement of time-of-flight scitatlon counters (TOF) and an electromag-
netic calorimeter comprised of CsI(TI) crystals (ECL) ltahinside a superconducting solenoid
coil that provides a 1.5 T magnetic field. An iron flux-retuocadted outside the coil is instrumented
to detectKl‘_’ mesons and to identify muons (KLM). The detector is desdrinedetail in Ref. [1].

Two inner detector configurations were used. A 2.0 cm beaengif a 3-layer silicon vertex
detector was used for the first sample of 152 millgi pairs, while a 1.5 cm beampipe, a 4-layer
silicon detector and a small-cell inner drift chamber wesedito record the remaining 620 million
BB pairs ([2]).

2. Exclusive B — D*~¢+v decays

The quadruple decay width of the deddy— D*/v is a four dimensional function depending
on four kinematic variables [3, 4lv = vg - vp« and the three angles c@g, cosf, and x, defined
in Fig. 1. We use the parametrization defined in Ref. [5], Wwhidtroduces three free parameters,
labeledp?, Ry (1) andRx(1), to govern the shape of the form factors of the decay.

Figure 1: The definition of the four kinematic variableg cosB,, cosf, and x and a sketch of the recon-
struction of the signaB momentum using momentum conservation.

Preliminary results based on the analysi8%&vents have been reported before [7], based on a
smaller data sample. In the results presented here, thg deseadkB? — D*+ ¢~ v, D** — DOr"
andD? — K~ 1rtis reconstructed in the entid4S) data sample accumulated by the Belle detector.
Due to the kinematics of the decay, the momentum of the pidtterby theD* meson,r, does
not exceed 350 MeXt and it is therefore refered to as a “slow” pion. The light ept is either
an electron or a muon.

Due to momentum conservation, the spatial momentum dBtmeson has to lie on a specific
cone around the spatial momentum of & system. The inclusive sum of the entire remaining

1Charge conjugation is implied throughout this text.
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event is used to obtain the b&tandidate by orthogonal projection, as sketched in the hghd
plot of Fig. 1. Data recorded about 60 MeV below tHglS) resonance is used to investigate
background frongq decays, while Monte Carlo simulated events are used for af setditional
background components stemming fr@decays.

The parametersZ (1) |V, p2, Ri(1) andRy(1) are obtained by a binned least squares fit to
the four one-dimensional marginal distributions of theajewidth. The bin-to-bin correlations
between these one dimensional histograms have to be coetsidé x? function is formed for
each of the two channels &énd 1) separately and the sum of these ty&s is minimized numeri-
cally using the MINUIT package [6]. Systematic uncertaatare investigated by repeating the fit
procedure for pseudo-experiments obtained by varyinguarsystematic parameters within their
respective uncertainties. Four sub-samples of data agetigated separately, to ensure that no sys-
tematic bias is introduced either due to the different detesetups mentioned above or due to the
usage of different tracking algorithms, which have beeriegpo the data. The results obtained in
these statistically independent samples are averaged tsralgorithm used by the Heavy Flavor
Averaging Group to obtain the world average|df,| from exclusive semileptonic decays. This
approach incorporates both statistical and systematiertainties as well as possible correlations
between the measurements.

The final results obtained are:

F(1)|Vep| = (345+£0.241.0) x 103,
p? = 1.214+ 0.034+ 0.009,
Ri(1) = 1.401+0.03440.018
Ry(1) = 0.864+ 0.024+ 0.008

where the first error is the statistical uncertainty and #wad is the systematic uncertainty. These
values correspond to a branching fracti@{B® — D*~¢v) = (4.56+ 0.034+ 0.26)%. The x?
probability of the averaging procedureRg. = 28.2%, showing good agreement between the four
sub-samples. A plot of results of the fit to one of the sub-3dasnis shown in Fig. 2.

Additionally, a cross check of the parametrization usedefing the form factor parameters is
performed by extracting the shapes of the longitudi@l) @nd transversald") helicity functions
of the decay. These functions are given by product of thecibelamplitudes of the decay and
kinematic functions. There is good agreement between tioissccheck and the result by the
parametrized fit, as shown in Fig. 3.

3. Conclusions

We presented an analysis of the de®y— D*~¢*v based on data collected by the Belle
detector at the KEK®" e~ asymmetric energy collider. This analysis allows the deteation of
Z (1) V| and the form factor parametepg, Ry (1) andRy(1).

We thank the KEKB group for the excellent operation of theed&mtor, the KEK cryogenics
group for the efficient operation of the solenoid, and the Kénputer group and the National
Institute of Informatics for valuable computing and SuB&RET network support.
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Figure 2: Result of the fit of the four kinematic variables in a sampl@®4 fo-1. The points with error bars
are continuum subtracted on-resonance data. The histsgaesrthe signal and the different background
components.

10 10
© ot W F
018~ 018
0.16- 016
014 014
012~ 012F-
01 %=
0.08— 0.08
0.06— 0.06—
0.04— 0.04—
0.02F 0.02F—
ob N T BT P O P PN U oF N T ST P O P PN U
17105 14 145 12 125 13 135 14 145 15 17905 14 145 12 125 13 135 14 145 15

w w

Figure 3: Results of the fit of the helicity functions (red crosses) paned to the prediction obtained by
using the parameters obtained by using the parametrizat&stription by Caprini, Lellouch and Neubert
(solid black line). The left plot shows the results for thed@uginal partGh, the right one for the transversal
partGiT. Only the statistical error is shown.
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