
Recent Results from the KEDR Detector

V. V. Anashin1, V. M. Aulchenko1,2, E. M. Baldin1,2, A. K. Barladyan1, A. Yu. Barnyakov1,
M. Yu. Barnyakov1, S. E. Baru1,2, I. Yu. Basok1, O. L. Beloborodova1,2, A. E. Blinov1, V. E. Blinov1,3,
A. V. Bobrov1, V. S. Bobrovnikov1, A. V. Bogomyagkov1,2, A. E. Bondar1,2, A. R. Buzykaev1,
S. I. Eidelmana,1,2, D. N. Grigoriev1, Yu. M. Glukhovchenko1, V. V. Gulevich1,, D. V. Gusev1,
S. E. Karnaev1, G. V. Karpov1, S. V. Karpov1, T. A. Kharlamova1, V. A. Kiselev1, V. V. Kolmogorov1,
S. A. Kononov1,2, K. Yu. Kotov1, E. A. Kravchenko1,2, V. N. Kudryavtsev1, V. F. Kulikov1,2,
G. Ya. Kurkin1,3, E. A. Kuper1,2, E. B. Levichev1,3, D. A. Maksimov1,2, V. M. Malyshev1,
A. L. Maslennikov1, A. S. Medvedko1,2, O. I. Meshkov1,2, S. I. Mishnev1, I. I. Morozov1,2,
N. Yu. Muchnoi1,2, V. V. Neufeld1, S. A. Nikitin1, I. B. Nikolaev1,2, I. N. Okunev1, A. P. Onuchin1,3,
S. B. Oreshkin1, I. O. Orlov1,2, A. A. Osipov1, S. V. Peleganchuk1, S. G. Pivovarov1,3, P. A. Piminov1,
V. V. Petrov1, A. O. Poluektov1, V. G. Prisekin1, A. A. Ruban1, V. K. Sandyrev1, G. A. Savinov1,
A. G. Shamov1, D. N. Shatilov1, B. A. Shwartz1,2, E. A. Simonov1, S. V. Sinyatkin1, A. N. Skrinsky1,
V. V. Smaluk1,2, A. V. Sokolov1,2, A. M. Sukharev1, E. V. Starostina1,2, A. A. Talyshev1,2,
V. A. Tayursky1, V. I. Telnov1,2, Yu. A. Tikhonov1,2, K. Yu. Todyshev1,2, G. M. Tumaikin1,
Yu. V. Usov1, A. I. Vorobiov1, A. N. Yushkov1, V. N. Zhilich1, V. V. Zhulanov1,2, and A. N. Zhuravlev1,2

1 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences, 11, akademika
Lavrentieva prospect, Novosibirsk, 630090, Russia

2 Novosibirsk State University, 2, Pirogova street, Novosibirsk, 630090, Russia
3 Novosibirsk State Technical University, 20, Karl Marx prospect, Novosibirsk, 630092, Russia

Abstract. We describe recent results from the KEDR detector at the VEPP-4M collider.
They include: a search for narrow resonances between 1.85 and 3.1 GeV, a test of leptonic
universality by comparing partial widths of theJ/ψ resonance into electron and muon
pairs, a determination of the main parameters of theψ(2S ) and a measurement ofψ(3770)
parameters.

1 VEPP-4M collider

The electron-positron accelerator complex VEPP-4M is designed for high-energy physics experiments
in the c.m. energy range (W) from 2 to 12 GeV. The luminosity in theJ/ψ region in an operation mode
with 2 by 2 bunches reaches 1.5× 1030 cm−2s−1.

One of the main features of the VEPP-4M is its capability to precisely measure beam energy using
two techniques [1]: resonant depolarization and infrared light Compton backscattering.

2 Search for narrow resonances

A search for narrow resonances was performed with automatic decrease of the c.m. energy by about
2σW (1.4 to 1.9 MeV) steps after collection of required integrated luminosity at each point [2]. In order
to get energy-independent sensitivity in terms ofΓR

ee, the integrated luminosity per energy point varied
from 0.3 nb−1 in the upper part of the energy range to 0.12 nb−1 in the lower one. The total integrated
luminosity

∫
Ldt ≃ 300 nb−1 was collected.
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The energy-dependent 90% C.L. upper limits onΓ
J/Ψ
ee · Br(J/Ψ → hadr) with the highest value of

about 105 eV, obtained from such a fit, are shown in Fig. 1. Variation ofσW within its 10% systematic
uncertainty could increase the limit to 120 eV. This upper limit is four to five times more stringent than
that obtained in this energy range in earlier experiments at ADONE.

3 Measurement of the J/ψ parameters

A data sample used for this analysis comprises 2.2 pb−1 collected at 2007–2009 in theJ/ψ energy
range. From the direct measurements of the productsΓee×Γee/ Γ andΓee×Γµµ/ Γ one can test leptonic
universality. Our preliminary results without systematic errors:

Γee/Γµµ = 0.9969± 0.0047(stat.)

We expect that a systematic error will be comparable to the statistical one.

4 Measurement of main parameters of the ψ(2S ) resonance

A high-precision determination of the main parameters of theψ(2S ) resonance has been performed
using a data sample of 1.6· 105 decays into hadrons collected in three scans of theψ(2S )–ψ(3770)
energy range [3].

Fitting the energy dependence of the multihadron cross section in the vicinity of theψ(2S ) we
obtained the mass value

M = 3686.114± 0.007± 0.011+0.002
−0.012MeV,

and the product of the electron partial width by the branching fraction into hadrons

Γee × Bh = 2.233± 0.015± 0.037± 0.020 keV,

where the first and second uncertainties are statistical and systematic, respectively. The third uncer-
tainty quoted is an estimate of the model dependence of the result due to assumptions on the interfer-
ence effects in the cross section of the single-photone+e− annihilation into hadrons.

The mass value obtained is consistent with and much more precise than all previous measurements
as well as the recent result from LHCb. The value of the product is consistent with the only previous
direct measurement of this quantity at Mark I and an order of magnitude more precise.

Using the world average values of the electron and hadron branching fractions, we also determine
the electron partial width and total width of theψ(2S ):

Γee = 2.282± 0.015± 0.038± 0.021 keV,

Γ = 296± 2± 8± 3 keV.

5 Measurement of ψ(3770)parameters

The same three energy scans from 3.67 to 3.92 GeV were used to study theψ(3770) meson [4]. The
data analysis takes into account the interference between the resonant and non-resonantDD̄ produc-
tion, where the latter is related to the non-resonant part of the energy-dependent form factorFD. The
vector dominance approach and several empirical parameterizations have been tried for the nonreso-
nantFNR

D (s).
Our results for the mass and total width ofψ(3770) are

M = 3779.2+1.8
−1.7

+0.5
−0.7

+0.3
−0.3 MeV,

Γ = 24.9+4.6
−4.0

+0.5
−0.6

+0.2
−0.9 MeV,
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Fig. 1. W-dependence of 90% C.L. upper limit onΓR
ee · Br(R→ hadr).

where the first, second and third uncertainties are statistical, systematic, and model, respectively. The
mass value obtained is consistent with that of BaBar [5], which also took interference into account,
not incompatible with the mass measurements inB meson decays and significantly higher than that of
BES [6], which did not take into account interference effects.

For the electron partial width two possible solutions have been found:

(1) Γee = 154 +79
−58
+17
−10
+13
−25 eV,

(2) Γee = 414 +72
−80
+44
−26
+90
−10 eV.

Our statistics are insufficient to prefer one solution to another. The solution (2) mitigates the problem
of non-DD̄ decays but is disfavored by potential models.

It is shown that taking into account the resonance–continuum interference in the near-threshold
region affects resonance parameters, thus the results presented can not be directly compared with the
corresponding PDG values obtained ignoring this effect.
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