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We review the recent results obtained by the KEDR experiment in the charmonium energy range. 

They include the measurements of J/ψ meson total and partial widths and exclusive branching 

fractions, study of D+ and D0 meson masses and R between 1.8 and 7.0 GeV. 
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1.  Introduction 

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

Institute in Novosibirsk. VEPP-4M collider was designed to operate in the beam energy from 1 to 

5 GeV [1]. One of the main features of the VEPP-4M collider is possibility of precise energy 

determination with two methods: resonant depolarization method [2] and infrared light Compton 

backscattering method [3]. The KEDR detector is described in [4]. 

2. Measurements of J/ψ meson total and partial widths 

Analysis on J/ψ meson widths measurement was based on the dataset with integrated 

luminosity of 230 nb-1 at 11 energy points. That allowed to fit the resonant shape and determine 

non-resonant background contributions. To measure the width hadronic and electronic channels 

were considered simultaneously. We performed combined fit of the data and determined 

ee∙Bee(J/), ee∙Bhadrons(J/) and ee (J/) [5]. 

The electronic width obtained in our analysis Γee = 5.550 ± 0.056 ± 0.089 keV agrees well 

with the world average [6]. Figure 1 shows its comparison with the previous measurements [7-11] 

and lattice QCD calculations [12,13]. The values of ee(J/) in BESIII [7], CLEO [8] and 

BaBar [9] experiments were calculated from Γee·Bµµ(J/ψ) measured in the radiation process 

e+e− → µ+µ−γ with the J/ψ meson decaying to muon pair. Our measurement of leptonic width is 

direct measurement as the result from BES [11]. In the analysis we considered the inclusive 

hadronic channel as well as leptonic processes to extract partial widths of the J/ meson.  

 

 

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

 

Our result for the Γee·Bhadrons(J/ψ) value (Fig. 2) is consistent with and four times more 

precise than the previous direct measurement in the hadronic channel [11]. Figure 2 shows 

Γee·Bhadrons(J/ψ) and Γee·Bee(J/ψ) comparison with the previous measurements [11, 14-16]. 
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Figure 2: Measurements of ee∙Bhadrons(J/) and ee∙Bee(J/) 

 

As a continuation of this analysis the total and hadronic widths were also measured [5]. The 

total width obtained is a direct measurement involving data only from KEDR experiment. New 

result on hadr(J/) is consistent with and 4 times more precise that the previous direct 

measurement of the hadronic width by BES collaboration [11]. In Figure 3 we present measured 

Γ(J/ψ) and Γhadrons(J/ψ) values with those obtained in previous experiments. 

 

 

Figure 3: Measurements of Γ(J/ψ) and Γhadrons(J/ψ) 

 

3. Decays J/ψ →2(π+π-)π0, K+K-π+π-π0, 2(π+π-), K+K-π+π- 

KEDR collaboration is also measuring branching fractions of J/ψ →2(π+π-)π0, K+K-π+π-

π0, 2(π+π-), K+K-π+π-. Our preliminary results on inclusive decay modes compared with previous 

experiments are shown on Figure 4. The analysis uses the statistics of about 1.3 pb-1 at the peak 

of the J/ψ resonance that corresponds to 5.2 million of produced J/ψ mesons and 82.3 nb-1 for 

background estimation. 
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Figure 4: Summary of preliminary results on branching fractions of J/ψ meson inclusive 

decay modes 

 

4. D meson masses 

Neutral and charged D mesons are the ground states in the family of open charm mesons. 

Measurement of their masses provides a mass scale for the heavier excited states. D-meson mass 

is important for DD* threshold determination. This knowledge affects understanding of the 

χc1(3872) (X(3872)) nature [17].  

Measurement of D meson masses is performed using the near-threshold e+e−→ DD̅ 

production with full reconstruction of one of the D mesons. Neutral D mesons are reconstructed 

in the K−π+ final state, charged D mesons are reconstructed in the K−π+π+ final state. For selections 

beam – constrained mass 𝑀𝑏𝑐 = √𝐸𝑏𝑒𝑎𝑚
2 − (∑ 𝑝𝑖𝑖 )2 and center-of-mass (CM) energy difference 

∆𝐸 =  ∑ √(𝑚𝑖
2 + 𝑝𝑖

2) −  𝐸𝑏𝑒𝑎𝑚𝑖  are calculated in every event, where 𝐸𝑏𝑒𝑎𝑚 is the energy of 

colliding beams in the CM frame, 𝑚𝑖 and 𝑝𝑖 are the masses and momenta of the D meson decay 

products. Additional kinematic parameter ∆|𝑝| determined as the difference of the absolute values 

of momenta for D decay products in the CM frame is used for D0 selection. For the signal events 

the parameter ∆𝐸 is close to zero. In our analysis, we select a relatively wide region of ∆𝐸 and 

𝑀𝑏𝑐 close to 𝑀𝐷, then perform a fit of the event density with D mass as one of the parameters, 
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with the background contribution taken into account. Results of selection of the D0 and D±  meson 

candidates are shown in Figures 5 and 6 correspondingly.  

 

 

 

Figure 5: Selection of D0 candidates  

 

 

Figure 6: Selection of D± candidates  

 

D-meson masses were measured at KEDR at 2010 [18]. But now new analysis is ongoing 

with increased statistics, and we aim to increase accuracy about 20% compared to previous 

measurement from KEDR experiment. 

 

4. R measurements between 1.8 and 7.0 GeV 

R is the ratio of the radiatively corrected total cross section of electron-positron annihilation 

into hadrons and muon pairs. R is crucial in various precision tests of Standard Model – 

determination of the running strong coupling constant αs(s) and heavy quark masses, evaluation 
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of the hadronic contribution to the anomalous magnetic moment of the muon (g-2)μ and 

calculation of the value of the electromagnetic fine structure constant at the Z0 peak α(MZ
2) [19]. 

On Figure 6 the most recent measurement of R are presented in the energy range between 

1.8 and 3.8 GeV. R was measured at KEDR in this energy range at 13 equidistant points between 

1.84 – 3.05 GeV [20]. The achieved accuracy is about or better that 3.9% at the most of energy 

points. For the energies above J/ψ resonance there were 9 equidistant points with total error of 

about or better that 2.6% [21]. 

 

Figure 6: R measurement between 1.8 and 3.8 GeV 

 

New data taking was done in the energy range from 4.7 to 7 GeV with integrated 

luminosity 13.7 pb-1. The range is interesting because there are no published data between 5 GeV 

and 6.96 GeV [22, 23]. VEPP-4M collected statistics at 17 equidistant points in this energy range. 

Expected total uncertainty is expected to be about 3% with systematical uncertainty of 

about 2.5%. 

5. Summary 

New precise measurement of J/ψ total and leptonic width is presented. KEDR measured the 

R values at 22 center-of-mass energies between 1.84 and 3.72 GeV. Analysis of data in the energy 

range between 4.56 and 6.96 GeV was started, expected accuracy is less than 3%. New analyzes 

of the D-meson masses and branching fractions of  J/ψ →2(π+π-)π0, K+K-π+π-π0, 2(π+π-), K+K-π+π- 

are ongoing.  
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