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1. Introduction

The SND detector [1] is the general purpose nonmagnetic detector for lowenergye+e−-
colliders. It consists of the drift-chamber tracking system, the aerogel Cherenkov counters, the
three-layer spherical electromagnetic calorimeter with 1680 NaI(Tl) crystals, and the muon detec-
tor with plastic scintillator counters and proportional tubes.

The experiments at VEPP-2000 [2]e+e−-collider started in 2010. The collider operates in
the c.m. energy range from 2 pion threshold up to 2 GeV. In 2010 and 2011two scans in the
energy range 2E =1.0–2.0 GeV (MHAD2010 and MHAD2011) were performed with the integrated
luminosity of 5 and 25 pb−1, respectively [3] (Table 1).

Experiment Energy region (GeV) Energy step (MeV) Luminosity (pb−1)

MHAD2010 1.1÷ 1.9 100 5
MHAD2011 1.05÷ 2.0 25 25

The achieved luminosity is 0.8 ·1031 cm−2s−1 at the 2E = 1 GeV and 2·1031 cm−2s−1 at the
2E = 2 GeV.

SND physical program covers measurements of total and different exclusive hadronic cross
sections, study of the excited vector mesonsρ ′

,ω ′
,φ ′ etc, and study of nucleon-antinucleon pair

productione+e− → nn̄, pp̄ near threshold.

2. Multihadron cross sections

The multihadron cross sections have been measured on the MHAD2010 data. The process
e+e− → ωπ0 is studied in theπ0π0γ final state. The measured cross section in comparison with
the results of previous experiments [4, 5, 6] is shown in Fig. 1a. The fit is done by a the sum of
ρ(770) andρ(1450) contributions. For luminosity normalization the processe+e− → γγ is used.
The SND data and the “CLEO data” obtained from spectral function inτ →ωπν decay using CVC
are in reasonable agreement.

The processe+e− → π+π−π0π0 dominates in the energy region between 1 and 2 GeV. The
measured cross section is shown in Fig. 1b. The main contributions come fromthe ρ(1450) and
ρ(1700) decays. The measured cross section is in good agreement with theprevious SND data
(below 1.4 GeV ) [8] and the BABAR data obtained using ISR method [10].

In thee+e− → π+π−π0 cross section (Fig. 1c) theω(1420) andω(1650) are seen. Our result
is in reasonable agreement with the previous SND [12] and BABAR [13] measurements.

The cross section ofe+e− → ηπ+π−(Fig. 1d) is measured inη → 2γ decay mode. It is
dominated by theρ(1450) → ηπ+π− decay. The measured cross section agrees with the previous
SND result [14] as well as the results from other experiments [15, 16].

3. Nucleon-antinucleon processes

The e+e− → nn̄ cross section is measured with the part (2.5 pb−1) of the MHAD2011 data
sample. The events are selected with the efficiency of about 30%. The background from cosmic
rays,e+e− → pp̄, ande+e− → γγ processes is subtracted. The resulting cross section (Fig.2a) is
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Figure 1: The measured multihadron cross sections in comparison withprevious experiments: a)e+e− →

ωπ0
→ π0π0γ [4, 5, 6, 7]; b)e+e− → π+π−π0π0 [8, 9, 10, 11]; c)e+e− → π+π−π0 [12, 13]; d)e+e− →

ηπ+π− [14, 15, 16, 17].

fit with a step function. This givesσ = 0.1±0.2 nb below thenn̄ threshold andσ = 0.8±0.2 nb
above. Our result agrees with FENICE measurement [18]. All quoted errors are statistical. Sources
of systematic uncertainties are to be analyzed.

Thee+e− → pp̄ process is studied using about 3 pb−1 of the MHAD2011 data. The detection
efficiency is about 40%. The background is estimated on data below thepp̄ threshold and is found
to be about 6%. The measured cross section is shown at Fig. 2b in comparison with BABAR
data [19].
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Figure 2: The measured nucleon-antinucleon cross sections in comparison with previous experiments: a)
e+e− → nn̄ [18], b) e+e− → pp̄ [19].
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4. Conclusions

SND detector began to operate in 2010. During two years data with integratedluminosity
about 30 pb−1 have been collected. The preliminary results on different hadron processes have
been obtained using a part of the collected data. All results are in reasonable agreement with
previous measurements. The analysis of the full data sample as well as new experimental run will
be carried out in nearest future.
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