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Outline



VEPP-2000 collider
before the launch of the new injection complex: Round beams technology is used:

Focusing solenoid with 13.0 T field

+ reduction of the beam-beam effects
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VEPP-2000 collider: luminosity



Compton backscattering beam energy measurement
● Energy of electrons in the beam is measured using back-scattering compton photons with 

30 keV systematic uncertainty



• The collider complex and both detectors are upgraded for next run

Perspectives





Physics program at VEPP-2000



The visualisation of typical events

According to isospin invariance of u- and d- quarks there is expectation for coupling constants relationship with 
electromagnetic correction

- Sommerfeld-Gamow-Sakharov factor taking into account the Сoulomb interaction of charged kaons in 
final state



� It is way to measure the parameters of intermediate vector resonances

� It is important for the improvement of the knowledge of hadronic vacuum polarisation



We select two "good" tracks passing from the beams interaction region and which satisfy the 
collinearity conditions: Δφ < 0.3, Δθ < 0.3 rad

The ionisation losses in DC vs momentum at energy 
Ec.m. = 508 MeV. Red lines correspond to applied 
requirements. 

The energy dependence of detection efficiencies: 
for individuals tracks, geometrical, for both tracks



Ionization losses vs momentum for positive (a) and negative (b) tracks for data at Ebeam=505 MeV. 
The lines show selections of pions from the K0

S decay.

• Signal identification is based on detection of two pions from the K0
S → π+π− decay

• The longitudinal distance and the transverse coordinate of the vertex should have |Zv|<10 cm 
and |ρV| < 6 cm, respectively

• Pions from K0
S  decay are required to have polar angles 1<θπ+,π−<π−1 radians



Approximation of the invariant mass of two pions at Ebeam=505 MeV for simulation (a) and data 
(b). The solid line corresponds to the signal, the long-dotted line to the background. The 
efficiency of registration εreg ~ 35%.

Two pion invariant mass at Ec.m. = 1.016 GeV. 
The main background is e+e-→2π02π±.

Transverse coordinate of the K0
Svertex at 

Ec.m. = 1.016 GeV.



 

Obtained cross sections were approximated according to Vector Dominance Model 

Systematic uncertainty is estimated to be 3% in charged channel and 1.8% in neutral channel

preliminary Physics Letters B 
760 (2016) 314–319

The contribution from ρ and ω is fixed from quark model and SU(3) symmetry of u-,d-,s- quarks 
as follows:



The results of the approximation procedure in comparison with previous experiments. 
Uncertainties dominate by systematic errors - still working on improvements

Relative difference between the data and fit. Comparison with other experimental data is shown. 
Only statistical uncertainties are shown.



We obtain the ratio of coupling constants with ϕ-meson consistent with isospin symmetry:



In previous approximation the contribution from ρ and ω is fixed from quark model and SU(3) 
symmetry of u,d,s quarks as follows:

This statement is needed to be checked. We multiply ρ and ω coupling constants to float 
parameter (rρ/ω*gρ/ωKK), as a result we obtain: rρ/ω= 0.76±0.11

 

Contribution of lower- and higher-mass resonances to the fit of the e+e-→K0
SK0

L cross section in 
the studied energy range.

e+e-→K0
SK0

L 



The difference of charged and neutral cross sections at ϕ region (corrected for the phase space 
and coulomb effects) gives model independent contribution of isovector amplitude (interference 
term) to ϕ resonance signal

rρ/ω= 0.76±0.11

rρ/ω= 1.5

rρ/ω= 0.5
rρ/ω= 1



All combinations of 4 photons and 2 tracks were involved into 5C kinematic fit with the 
following constraints:
1. energy-momentum conservation
2. the invariant mass of one photon pair is fixed at π0  mass

The comparison of  χ2
5C distributions for data 

(filled) and simulated (open) events at Ec.m. = 
1.01 GeV. The events with χ2

5C < 30 were 
used for signal calculation. As a result εreg ~ 
15%.

The approximation of mγγ(3-4) distribution  at 
Ec.m. = 1.01 GeV. The background and signal 
shapes was extracted from simulation with 
additional smearing.

MC
Exp



The comparison of  m3π distributions for data 
(points) and simulated (histogram) events.

The obtained cross section as a function of Ec.m.

Besides dominant amplitude e+e-

→ωπ0→2π±2π0 there is e+e-→a1π→2π±2π0. 
The relative amplitude and phase of these 
mechanisms can be precisely obtained with 
KLOE-2 via the PWA

preliminary



Events selection



Selected events and signal/background separation



Detection efficiency

CMD-3
BaBar
CMD-2
SND

Systematic uncertainties



Fit results

• Previous CMD-2 measurement: 



Events selection

Kinematic fit

• Energy-momentum conservation required

• Common vertex as a variated parameter for 3 
photons is assumed



Selected events

signal

Signal/background separation







backup slides



systematic uncertainty ~2% in both channel

    Study of φ→KantiK


