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1. Introduction

Measurementsl| of the absolute branching fractions of leptoli¢ [2] decay offer a clean
probe to the decay constantDf, fp,, and the relevant Cabibbo-Kobayashi-Maskawa matrix ele-
ment,|Vs|. The Standard Model (SM) calculation renders the following equation:

+ o+ GE 2\, 2 m i

A(Dg = 1"vi) = 2= 18 Ve o Mp, ¥ ( — l\/I,%) :
whereGe is the Fermi coupling constant ang, stands for the lifetime of thBJ meson. A recent
lattice QCD calculation3] gives a very precise estimation &, with an uncertainty at percent
level. The above measurement is also sensitive to new physics beyond SM, e.g. two Higgs doublet
model since the coupling to charged Higgs can give extra contribution to the decay widith tf
is without doubt that any effort on the experimental side to determine accurately the leptonic decay
width of D{ is very important.

The weak decay mechanism of charmed baryons is less known than that of charmed mesons,
especially for those Cabibbo-suppressed decays. The incidents are quite rare and there is few
experimental informationl] to be useful in order to compare with theoretical predictiats [

We use the full data set collected near ¥i@S) resonance by the Belle detect&i gt the
KEKB asymmetric energgte™ (3.5 on 8 GeV) collider§] to search for rar& decays and use
an even larger data set (addivthS) data) to measur@ (D — 17v;). Preliminary results will be
presented in the following sections.

2. D — 1Ty

We use the following processte™ — cc — IStaQKXfrangJr andD}" — D¢y, to study the lep-
tonicDJ decays. We select an energetic charmed hadr5rt1a§svhich could bd5°, D=, A\;p,D*~
or D*0. The tagged charmed hadron is reconstructed by up to 6 dominant sub-decays. To balance
the strangeness, we requi{eto be either a charged kaon oKé(H 't x~) meson. Only limited
fragmentation remnants are considered Xggq can be nothingz®, 7%, n*n*, n*x° rtrta*,
or t* 7+ 7°. We use our particle identification system (PID) to identify charged kaon or pion. The
low energyy from D{* — D¢ y should have energy greater than 0.12 GeV measured by the electro-
magnetic calorimeter (ECL) with reconstructed direction opposite tdﬁtg@side. The inclusive

Ds signal is identified with the missing mass variablgisg DiagK XragY) = \/pzmiss(liagKXfragy),
wherepmiss= Pe+ + Pe- — Pbiag — PK = PXgrag — Py is the missing 4-momentum in the event.

Figure1 shows the inclusiv®s signal with Xsrag = n~. A peak at the mass @{ is easily
identified in the missing mass spectrum. We estimate that the total signal yield ixXthg Cases
is about 94400. Within this inclusive sample, we can search for exclusive deca@ys mieson.
For examplePd — utv, can be identified by/lmiss(liagKXfragw) with a peak at zero since the
neutrino mass is close to zero. The efficiency of the reconstructed exclusive signal given correct
inclusiveDs tag is estimated by Monte Carlo samples.

As a check on the above method, we perform the branching fraction measureménts-for
K*K= 7", D& — KIK* andD{ — nzt. The following figures2-4 show the reconstructed sig-
nal peaks. The measured branching fractionsZt®¢ — K*K~z") = (5.06+ 0.15(stat) +
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0.19(syst))%, #(Dd — KOK*) = (2.84+0.1240.08)%, and#(Di — nat) = (1.79+0.14+
0.05)%. They are all in good agreement with the corresponding world avetige [

With the confidence on this method, we performed the leptonic branching fraction measure-
ment forD$ — u*v, andDS — tFv;. The missing mass spectrum fmfniss([iagKXfragyu) is
shown in Fig.5. The measured branching fraction @f — pu*v, is (0.528+ 0.028=+ 0.019)%.
This is the most precise measurement by a single experiment up-to-date.

We reconstruct via the following three decay modes— evv, T — uvv andt — wv. The
D — ', signal is selected witMmiss(IStagKXfragy) in the Dg region and only one remaining
track pointing to the interaction point (IP). Tleeu, or = should be positively identified by PID.
After removing the matched clusters with known decay particles, we then check the remaining
activity in ECL. The signal should peak at zero. The measured results for the above three modes
and the combined result are listed in the following Table.

7 decay mode #(DJ — tFv;) [x1072]

evy 5.37+0.33"935
uvv 5.88+0.37703%
v 5.96+0.42+345
Combination 570+0.21°531

Using the obtained leptonic branching fractionsDaf we can estimatdp, and the result is
2550+4.2+4.7+ 1.8(1p,) MeV. It agrees with the theoretical predictiodj ft 2 o level.
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Figure 1: TheMpisq DtagK Xfragy) distributions withX¢rag = nt. Fitresults are overlaid and pull distribution
is attached. The inclusivgs signal is clearly seen.

3.2 - ="Kt and=2 - A¢

We search for the Cabibbo suppressed decays ditmaryon with the following final state
particles AK "7~ andAK*K~. The light mesons should be positively identified by PID. The long
lived A is reconstructed with\ — pr~. The =~ Hyperion is selected b~ — Axn~ with its
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Figure 2: The M(K*TK~zty) distribution of exclusively reconstructddlf — K™K~z decays within the
inclusiveDgs sample on real data. The fit results are superimposed.
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Figure 3: The M2,.{ DtagK Xtrag¥K) distribution of exclusively reconstructddt; — K°K* decays within
the inclusiveDs sample obtained on real data with fit results superimposed.

momentum pointing to IP. A simple mass window cut is required for Boind=". To further
suppress the combinatorial background, we require the candidateomentum in the center of
mass frame should be greater than 3.0 Gedifice the charmed particles fraehe~ — cc should
be hard.
The measured mass distribution Eff— =~K* is shown in Fig6. The mass peak is measured
to be 24706+ 1.5 MeV/c? which is in good agreement with the nominal mass9{1]. The feed-
across £ to K misidentification) background events from the Cabibbo favored degay =~z
form a bump in the high mass region near signal peak. We use the Cabibbo favored decay as the
normalization yardstick and obta gg:?:; = (2.75+0.514+0.25) x 1072

For theAK K~ sample, we select candidate events inﬁﬁiwindow and draw the Dalitz plot,
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Figure 4: The M,%isthagKXfragyn) distribution of exclusively reconstruct&@f — nz* decays within the
inclusiveDg sample obtained on real data with fit results superimposed.
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Figure 5: The M2 DiagK Xtragypt) distribution of exclusively reconstructe®t’ — u*v, decays within
the inclusiveDs sample obtained on real data with fit results superimposed.

M(K+K™)? vs. M(AK™)2. The result is shown in Figl. There are clea@~ and¢ (horizontal)
bands. We remove the events in e band and determine the signal yield &2 — A¢ by
fitting the mass spectrum &fp. We obtain% = (3.43+0.5840.32) x 102. The above
two Cabibbo suppressed decays are observed in the first time and their branching fractions are
compatible with each other.

4. Summary

The absolute branching fractions of leptobigdecaysD — u*v andD{ — 71v are mea-
sured quite precisely using Belle data alone. The decay confamibtained from the above
measurements is consistent with the lattice QCD calculation (witksih Zhe Cabibbo suppressed



Charm Decays at Belle Min-Zu Wang

400
350
o H
% 300 ‘
= 250
© 200
b4]
< 150
g
w 100
50
0

22 23 2.4 25 2.62 27 28
M(Z K*) (GeV/c?)

Figure 6: TheM (=~ K™) distribution with fit results overlaid. The feed-across background events from the
Cabibbo favored decay? — =~z form a bump in the high mass region near signal peak.
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Figure 7: Dalitz plotM(K*K~)2 vs. M(AK~)? for events withint- 12 MeV mass window arounil (Z2).
ClearQ~ (vertical) andg (horizontal) bands are seen.

charmed baryon decays? — =~K* and=2 — A¢, are observed which can offer useful informa-
tion for the decay dynamics of charmed baryons.
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