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1. Introduction

The electron-positron accelerator complex VEPP-4M [1]igte=d for various high-energy
physics experiments in the center-of-mass (c.m.) enemgerdrom 2 to 12 GeV is currently
running in they family region. The luminosity at th&/( in a two-bunch operation mode reaches
Z=10%cm s L.

A precise measurement of the beam energy can be performdgéR®MM using the resonant
depolarization method based on the measurement of the iIggagsion frequency of the polarized
beam, which depends on its energy [2]. Using the resonardlaggation, the precision of the
beam energy measurement reached in the KEDR experimeritlikeV [3].

The detector KEDR [4] includes a tracking system consistihg vertex detector and a drift
chamber, a patrticle identification (PID) system of aerogeéi@nkov counters and scintillation
time-of-flight counters, an electromagnetic calorimetsdd on liquid krypton (in the barrel part)
and Csl crystals (endcap part) and muon system installedkitise magnet yoke. The central part
of the detector is placed in the magnetic field of 0.6 T crehtethe superconducting solenoid coil.
The detector also includes a high-resolution tagging syd$te studies of two-photon processes.
The online luminosity measurement is performed with samgpdialorimeters which detect photons
from the process of single brehmsstrahlung.

In this report we present the results of two recent analysesisurement of thé/( leptonic
width and determination of the® andD* meson masses.

2. Measurement of the J/y Leptonic Width

A precise scan of thd/( meson £ 2.5 x 10° produced) can be used to measure its leptonic
widths or more exactly the product of its leptonic width ahd branching fraction of its decay
into the final statel ¢+ %, +|-, @ basis for determination of the leptonic widith - and the corre-
sponding branching fractiot+,-, | = e, u. The energy dependence of the cross section for both
ete” andu™u~ final states produced in the decay of a narrow resonance waisied in the soft
photon approximation in Ref. [5].

Forle: o PBere- We perform a two-dimensional approximation (c.m. energypaar angle)
of the data taking into account different angular dependeafithe non-resonant Bhabha scattering
and the resonance decay and obtaine- - Z(J/Y — e"e) = 0.3355+ 0.0064+ 0.0048 keV.
The total systematic uncertainty of the product is 1.4% daateid by the luminosity measurement
(0.8%) and drift chamber selection (0.7%). The precisioawfresult fol ¢+¢- - Z(J/ Y — €T€)
is 2.4%, comparable to the world average$ gfe- (2.6%) and ¢+~ B(J/Y — puu~) (2.1%). It
agrees well Wit gre- - (J/( — ete~) = 0.32914+ 0.0090 keV obtained usinGe+e- andl” from
PDG-08 [6].

To determind ¢+~ #,,+,- We perform a fit of the c.m. energy dependence of the cros®sect
and obtainlee - Z(J/Y — ptpu~) = 0.3350+ 0.0052+ 0.0063 keV. Here the total systematic
error is 1.9% dominated by the luminosity calibration andasueement (0.7% and 0.8%) as well
as detection efficiency (0.8%). The precision of 6yre- - Z(J/Y — Ut~ is 2.4%, comparable
to the world average of 2.1%. Its central value agrees wel wie world average of.835+



Results from KEDR Simon Eidelman

0.007 keV from PDG-08 [6]. In Fig. 1 we compare our results with previous measurements for
J/Y —ete [7-10] andd/¢Y — putu~ [8,11-13].
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Figure 1: Comparison of KEDR leptonic widths with other measurements

3. Measurement of D° and D* Meson M asses

Measurement o meson masses is performed using the near-thregi@d — DD produc-
tion with the exclusive reconstruction of one of thamesons. The analysis uses a sample of 0.9
pb~! accumulated with the KEDR detector at the energy ofyi@8770 resonance.

Neutral D mesons are reconstructed in tie it final state, charge® mesons are recon-
structed in the&k~ it ™ final state. The invariant mass of tBemeson can be calculated as

Moo= [EZam (3 B2, (3.1)

(so-calledbeam-constrained mass), whereEpeamis the energy of colliding beams in the CM frame,
pi are the momenta of tHe decay products. In addition tdyc, D mesons are effectively selected

by the CM energy difference
|

whereM; and p; are the masses and momenta of Ehdecay products. The signal events should
satisfy a conditiolAE ~ 0. In our analysis, we select a relatively wide regionMyf; and AE
close toMy; ~ Mp andAE ~ 0, then a fit of the event density is performed widhmass as one
of the parameters, with the background contribution takea account. For th®° mesons we
additionally use a kinematic parameter - the differencdefhomenta of th®° products. Results
of selection of theD® candidates are shown in Fig. 2.
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Figure 2: Selection oDP candidates

From 94+ 13 events selected we obtaimy = 186553+ 0.39+ 0.25 MeV. Dominant sys-
tematic errors come from the following sources: signal sh@ql1l MeV), background shape (0.06
MeV), radiative corrections (0.17 MeV), momentum caliloat(0.10 MeV).

Results of selection of thie@* candidates are shown in Fig. 3. In this case from-t16 events
selected we obtaimp: = 186932+ 0.48+0.22 MeV. Dominant systematic errors come from the

following sources: signal shape (0.11 MeV), backgroungeh@.11 MeV), radiative corrections
(0.11 MeV), momentum calibration (0.10 MeV).

In Fig. 4 we compare our results with the most precise previnaasurements for ti [14—
16] andD* mesons [14,15]. The values Bfmeson masses obtained at KEDR are in good agree-
ment with the corresponding world-averages based on thecfitdingD*, D°, DE, D**, D*°,

andD:* mass and mass difference measurements [6]. Fobtheur result is the most precise
direct measurement.
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Figure 3: Selection oD* candidates
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Figure4: Comparison of KEDRD msson masses with other measurements
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