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Outline

• Measurements of J/ψ meson total and partial widths 

• Measurements of the branching fractions of J/ψ →2(π+π-)π0,

K+K-π+π-π0, 2(π+π-), K+K-π+π-

• D meson mass measurements

• R measurements between 1.8 and 7.0 GeV
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Collider VEPP-4M and KEDR detector
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Beam energy measurement:
• Resonant depolarization method

Instant measurement accuracy 1 keV
Energy interpolation accuracy 10-30 keV

• Infrared light Compton backscattering
Monitoring with accuracy 100 keV

Beam energy                        1 – 5 GeV
Number of bunches            2 x 2
Luminosity at 1.5 GeV        2·1030 cm-2 s-1

Luminosity at 5.0 GeV        2·1031 cm-2 s-1



Measurement of J/ leptonic widths

• Combined fit of hadronic and leptonic events

• Free parameters: ee ·Bee(J/), ee ·Bh(J/) or ee (J/), and also : m(J/), RL, σW, σ0

න 𝐿𝑑𝑡 = 230 𝑛𝑏−1

Scan at 11 points
250k J/  mesons
σW = 692 ± 4 keV
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Luminosity measurement
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• The relative luminosity was measured by  
bremsstrahlung luminosity monitor

• The absolute luminosity was calculated 
using e+e− events in the barrel LKr
calorimeter

J/ψ – meson peak

Continuum

Distribution of electron polar angle for 
e+e-→ e+e- events



Properties of the hadronic events produced in 
the vicinity of J/ resonance
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Tuning of JETSET parameters in BES generator
[Phys. Rev. D 62 (2000) 034003] 



Measurement of leptonic width
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J. High Energ. Phys. (2018) 2018: 119

*To note: Agreement in ee (J/) obtained from 
hadronic and leptonic decays confirms  the 
assumption that interference phases are not 
correlated



Measurement of ee∙Bh and ee∙Bee(J/)

J. High Energ. Phys. (2018) 2018: 119 8



Measurement of full and hadronic widths
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Γ(J/ψ) = 92.45 ± 1.40 ± 1.48 keV

Γhadrons(J/ψ) = 81.37 ± 1.36 ± 1.30 keV

J. High Energ. Phys. 2007 (2020) 112

New results:



Measurements of the branching fractions of 
J/ψ →2(π+π-)π0, K+K-π+π-π0, 2(π+π-), K+K-π+π-
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Preliminary results on inclusive decay 

modes!

• ׬ 𝐿𝑑𝑡 = 1315 𝑛𝑏−1 𝑎𝑡 𝑠 = 3.123 𝐺𝑒𝑉

5.2 millions J/ψ

• ׬ 𝐿𝑑𝑡 = 82.3 𝑛𝑏−1 𝑎𝑡 𝑠 = 3.101 𝐺𝑒𝑉

for background estimation



D-meson masses 
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D-meson mass is important for DD* threshold determination. This knowledge affects understanding 

of the χc1(3872) (X(3872)) nature. Its current explanation is a mixture of regular cc and D0D*0

molecule. Can it have D+D- in addition? To answer this question the sum of D and D* masses should 

be measured as accurate as possible. 



Method of D-meson mass measurement

• Process e+e−→  ψ(3770) → 𝐷 ഥ𝐷 with ׬ 𝐿𝑑𝑡 = 4.06 𝑝𝑏−1

• One of D-mesons is fully reconstructed : 

D0 → K− π+ (Br = 3.95 ± 0.03%) D+→ K−π+π+ (Br = 9.38 ± 0.16%)

• Key parameters for event selection:

• Beam-constrained mass 

• CM energy difference 
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D-meson mass measurement at KEDR
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M(D0) = 1865.30±0.33±0.23 MeV 
(Phys.Lett.B 686 (2010) 84)
Uncertainties estimate for new 
analysis with increased statistics:
0.14 MeV (stat)
0.11 MeV (syst.)

M(D+) = 1869.53±0.49±0.20 MeV 
(Phys.Lett.B 686 (2010) 84)
Uncertainties estimate for new 
analysis with increased statistics:
0.16 MeV (stat)
0.12 MeV (syst.)



Motivation of R measurement
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R measurement between 1.8 and 3.8 GeV
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R measurement between 1.8 and 3.8 GeV 
at KEDR

𝑠, GeV Npoints න 𝑳𝒅𝒕, 𝒑𝒃−𝟏 Unc., % Ref.

1.84 – 3.05 13 0.66 ≤ 3.9 total

(≈2.4 syst.)

V.V. Anashin. Phys.Lett. B 770 

(2017) 174

3.08 – 3.72 9 1.3 ≤ 2.6 total

(≈1.9 syst.)

V.V. Anashin. Phys.Lett. B 788 

(2019) 42
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https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269318308505


R measurement between 3.8 and 7.0 GeV

* KEDR new scan points positions are fixed at pQCD predictions

Expected total uncertainty is about 3 % (systematic uncertainty about 2.5%)

2E = 4.69 – 6.98 GeV 
Integrated luminosity 13.7 pb-1

17 energy points
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Conclusions

• New precise measurement of J/ total and leptonic width is presented

• Branching fractions of J/ψ →2(π+π-)π0, K+K-π+π-π0, 2(π+π-), K+K-π+π- were 
measured

• New analysis of D-meson masses is ongoing with aim to increase accuracy 
2 times compared to previous measurement

• KEDR has 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%
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Backups
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Simulation of hadronic decays at 5.160 GeV

Experimental distributions 
and tuned JetSet MC 
simulation on Fox-Wolfram 
moments, particle 
momentum, maximum 
photon energy and 
multiplicity are plotted

Fair agreement of simulation 
with data is obtained

20


