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1. Introduction

We report some recent results from the KEDR detector at the VEPP-4M e+e− collider in the

Budker Institute in Novosibirsk. Currently VEPP-4M runs in the charmonium energy range. Its

important feature is a capability of precise beam energy measurement (∼ O(10−5) or 10-30 keV)

using two methods - resonant depolarization [1] and infrared light Compton backscattering [2].

The detector is described in detail elsewhere [3].

2. Measurement of J/ψ and ψ(2S) Masses

Precise values of the J/ψ and ψ(2S) masses provide a mass scale for all charm and charmo-

nium particles. We performed a new measurement based on the combined analysis of all scans of

the charmonium energy range in 2002-2008: six at the J/ψ – 2002 (4), 2005 (1) and 2008 (1) and

seven at the ψ(2S) – 2002 (3), 2004 (2), 2006 (1), 2008 (1), in total 7×105 J/ψ and 2×105 ψ(2S)

multihadronic events with more than 1000 resonant depolarization energy calibrations [4]. Anal-

ysis took into account possible correlations as well as interference with multihadronic continuum

characterized by the parameter λ =
√

RBµµ

Bh
estimated to be 0.38 at the J/ψ and 0.13 at the ψ(2S).

State Mass, MeV λ

J/ψ 3096.900±0.002±0.006 0.43±0.07±0.08

ψ(2S) 3686.100±0.004±0.009 0.18±0.06±0.08

Table 1: Final KEDR results averaged over all scans

Results obtained in various scans are consistent with each other and can be averaged to give

the values listed in Table 1. These averages also agree with the previous measurements [5-10] and

are more precise, see Fig. 1.

Figure 1: Comparison of the KEDR results with the previous measurements

3. Study of Leptonic Decays of J/ψ and ψ(2S)

3.1 Study of J/ψ → e+e− and µ+µ−

Leptonic width of quarkonium provides important information on its wave function in the

origin. For an improvement of our previous measurement [11] and a study of possible systematic
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effects we determined the ratio of the leptonic widths of the J/ψ based on a data sample of 6.5×106

events. Our result Γ(e+e−)/Γ(µ+µ−) = 1.0022 ± 0.0044 ± 0.0048 is consistent with unity as

expected [12]. Its precision is better than that of CLEO [13] and is comparable to that of BES3 [14].

Figure 2 shows its comparison with all the previous measurements [15-18].

Figure 2: Measurements of Γ(e+e−)/Γ(µ+µ−)

3.2 Study of ψ(2S)→ µ+µ−

Information about basic properties of the ψ(2S) other than mass and total width is scarce: there

are only a few measurements of Γe+e− with an average of 2.37± 0.04 keV and indirect estimates

of the leptonic branching fractions B(e+e−) = (78.2 ± 1.7) · 10−4 and B(µ+µ−) = (78 ± 9) ·

10−4 [19].

Figure 3: Γe+e−B(µ+µ−) from KEDR

KEDR used a data sample of ∼ 7 pb−1 collected in nine experiments with 3.5 · 106 ψ(2S)

mesons produced to measure Γe+e−B(µ+µ−). Results of different experiments shown in Fig. 3

are consistent with each other and their average gives Γe+e−B(µ+µ−) = (19.4±0.4±1.1) eV, in

agreement with and two times more precise than the “world average” constructed of various fits

Γe+e−B(l+l−) = (18.5±2.1) eV.
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4. Decay J/ψ → ηc(1S)γ

The J/ψ → ηc(1S)γ decay is a magnetic dipole transition between two cc̄ ground states. Until

recently there was a single measurement of Crystal Ball only with the branching fraction of (1.27±

0.36)% [20], much smaller than the non-relativistic prediction of 3.05%, see [21]. The CLEO

measurement gave a somewhat larger value of (1.98±0.09±0.30)% [22] resulting in the average

of (1.7±0.4)% with a scale factor of 1.6.

Figure 4: Summary of results on B(J/ψ → ηc(1S)γ)

The KEDR study based on ∼ 6 ·106 J/ψ decays used the inclusive spectrum of photons simi-

larly to Crystal Ball and gave an even larger value of (3.58±0.23±0.45)%. In Fig. 4 we present

a summary of various results on B(J/ψ → ηc(1S)γ) [23-29]. The preliminary result of KEDR is

consistent with the most recent theoretical prediction from the lattice calculations [29].

5. Summary

The detailed scans of the charmonium energy range brought various high-precision results:

measurement of the J/ψ and ψ(2S) masses, determination of the ratio of the leptonic widths

Γ(e+e−)/Γ(µ+µ−) for the J/ψ , measurement of Γe+e−B(µ+µ−) for the ψ(2S), study of the

J/ψ → ηc(1S)γ) decay. Most of these results are still preliminary, analysis is in progress.
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