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Charmonium system



J/ψ and ψ(2S) leptonic and total widths
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ee , keV  , keV Comments

BaBar 04 5.61±0.21 94.7±4.4 e+e-→µ+µ-γ
ISR

CLEO 06 5.71±0.16 96.1±3.2 e+e-→µ+µ-γ
ISR

KEDR 10 5.51±0.12 94.1±2.7 e+e-→e+e-

BES3 16 5.58±0.09 - e+e-→µ+µ-γ
ISR

PDG 5.55±0.14±0.02 92.9±2.8

KEDR 18 5.55±0.11 92.9±1.8 e+e-→hadrons
e+e-→e+e-

ee , keV  , keV Comments

BES2 02 2.44±0.21 264±27 e+e-

BES2 06 2.33±0.12 331±58 e+e-→hadrons

BES2 08 2.34±0.10 358±88 e+e-→hadrons

BES3 15 2.23±0.10 - e+e-→γπ+π-J/ψ

PDG 2.29±0.06 286±16 average

KEDR 18 2.28±0.04 - e+e-

J/ψ widths measurements ψ(2s) widths measurements
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e+e-→ l+l- cross section nearby the narrow 

resonance

(in the soft photon approximation)

The cross section nearby the narrow resonance is described by the sum of 3 contributions:
QED process, resonance production and their interference 



e+e-→hadrons cross section nearby the narrow 

resonance
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[Phys. Lett. B 711(2012) 280]

The radiative correction from the structure function approach:

with

Function f definition:

To fit resonance the numerical 
convolution of the analytical 
cross sections with the energy 
spread is used 



Collider VEPP-4M
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Beam energy measurement:
• Resonant depolarization method

Instant measurement accuracy ~1·10-6

Energy interpolation accuracy (5 – 15) ·10-6 (10-30 keV)
• Infrared light Compton backscattering

Monitoring with accuracy < 100 keV

Circumference                     366 m

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



Detector KEDR
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Measurement of ee ∙Bh(J/)  and ee(J/)

• 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

L = 230 nb-1

Scan in 11 points
250k J/  mesons
σW = 692 ± 4 keV
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was fixed from KEDR result Phys. Lett. B 731(2014) 227



Simulation of J/ decays

Main properties of
hadronic events:

• the number of tracks
from the IP,

• the total number of
particles,

• energy deposited in
the calorimeter

• inclusive Pt and θ
distributions,

• the ratio of Fox-
Wolfram moments
H2/H0
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Fair agreement between MC simulation and data



Measurement of ee ∙Bh(J/)  and ee(J/)

• The relative luminosity was 
measured by bremsstrahlung 
luminosity monitor

• The absolute luminosity 
factor was calculated using 
e+e− events
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Systematic uncertainties for ee(J/)
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Measurement of ee (J/)
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*

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

Agreement in ee (J/) obtained from hadronic and leptonic decays confirms the 
assumption, that interference phases are not correlated

*

* Measured directly in e+e-

collisions



Measurement of ee∙Bh and ee∙Bee(J/)

J. High Energ. Phys. (2018) 2018: 119
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Determination of (J/)
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ee ∙B((2S)) measurement

Total luminosity 
is about 6.5 pb−1

4×106 ψ(2S) mesons
Combined fit of
e+e- and µ+µ- events
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scan 4

Main Background Sources

Experimental Statistics



Systematic uncertainties for ee∙B((2S)) 
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ee ∙B((2S)) measurement

World average taking ee and B((2S)) from PDG:
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ee ((2S)) measurement

• With lepton universality and 
KEDR result on hadronic 
channel 

[Phys. Lett. B, 711 (2012), p. 280]

• Summing up hadronic and 3 
leptonic channels from KEDR:

[Phys. Lett. B V. 781 (2018) pp. 174]

[JETP Lett., 85 (2007), p. 347]
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[Phys. Lett. B, 781 (2018), p. 174]
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Summary

• KEDR performed new precise measurements of J/ψ and ψ(2S) 
leptonic widths:

• J/ψ leptonic width was measured in processes e+e− →hadrons and 
e+e- →e+e- with accuracy less than 2%.

• ψ(2S) leptonic width was obtained in process e+e−→µ+µ− process 
with the world best accuracy about 3%.
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