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SND detector

SND collected data at the VEPP-2M (1996-2000) and
VEPP-2000 (2010-2013,2016-...)

Main physics task of SND is study of all possible

E P - processes of e*e  annihilation into hadrons below 2 GeV.

v The total hadronic cross section, which is calculated as
a sum of exclusive cross sections.

v’ Study of hadronization (dynamics of exclusive

processes).
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VEPP-2000 e*e~ collider

—— Transfer line K-500
v%f-' "J’ )

VEPP-2000 v
% VEPP-5
VEPP-2000 parameters: ' iniector
e c.m. energy E=0.3-2.0 GeV &0 G E—J ]

& circumference — 24.4 m
& round beam optics

@ Luminosity at E=1.8 B 2010-2013 — experiments, 70 pb?
1x1032 cm?sec! (project) 2013-2016 — upgrade, new injector
4x103! cm2sec (achieved) 2016-... —experiments, 300 pb

@& Two detectors: SND and CMD-3
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~20 hadronic processes are currently under analysis
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- SND @ VEPP-2000 | SND@ VEPP-2M m
e /1 separation 0.5 0.1

. . M_, MeV 775.44+0.5+0.4 775.64+0.44+0.5 775.340.3

Nucl. interaction 0.2 0.2 P

T, MeV 145.7+0.7+1.0 146.1+0.8+1.5 147.8+0.9
Theory 0.2 0.2 Bx10°  4.89+0.2+0.4 4.88+0.2+0.6 4.7240.5
Total 0.9 0.8 B % 1.774+0.0840.02 1.66+0.08+0.05 1.53+0.06
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ete™ - nn i |t

» This process near threshold was
1.89 GeV previously measured by FENICE 1
30 and SND using the 2011-2012 a ] l
o J[ dataset. | B ) |
| + > The new measurement is based ©-° ;T‘+ B TT°
l | . on the 2017, 2019 data and uses & oreliminary
R o3 time measurement in the | |
calorimeter. 1.9 1.95 e
> The time distribution is fitted by The systematic uncertainty is 10%
1°011.95 GeV a sum of distributions for signal, o
cosmic background, and beam + =
e*e” annihilation background. 0.6
> Our new result is lower than the - I.‘}
previous. The reasons are o1 |
underestimated beam |
background and incorrect MC

simulation. o
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From the measured cross section, we
determine effective form factor
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From analysis of the antineutron polar-angle distribution we
determine the ratio of the form factors

1.89,1.9 GeV
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ete” > ttom— 0

Cross section
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The previous SND measurement [J. Exp. Theor. Phys. 121, 27 (2015)] is based on 2011 data

set. The 2012 data set has been added.

EPJ C 80 (2020) 993

v Both SND measurements are
consistent with each other and
with the the BABAR measurement.

v’ Two peaks in the cross section
corresponds to the) w' = w (1420
and w” = w(1650) resonances.

v’ The systematic uncertainty on the

cross section is 4.4%.



ete” - ntn~m® dynamics
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= We analyze the two-dimensional distribution of the charged-pion momenta and the m "™
mass spectrum.

* These distributions are fitted with a model including the p=, p'm = p(1450)m, and on° states.

= Asignificant fraction of the p'm intermediate state is observed in the energy region 1.55-1.75
GeV.
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G v' The isovector intermediate state mn® gives
o sizable (up to 20%) contribution to the
" ete” - ntn 1 cross section.

v The cross section for the intermediate
state p'm differs significantly from zero in
the range 1.55 - 1.75 GeV, where the
resonance w'’ is located.

v" In the pr cross section the resonance
structure near 1650 MeV is not seen.
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We conclude that the p'm intermediate state gives a significant contribution to the decay
w' > ntr Y and that the w’ - wt7~7° decay is dominated by the pr intermediate
state.
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" The analysis is based on 26
pb*data recorded in the
c.m. energy range 1.27 — 2
GeV.

| = The cross sections for the

K**K* and ¢n®
intermediate states are
measured separately.

4 » Theete™ » K**K7 cross

section is dominated by the
¢’ = ¢(1680) resonance.

The isovector process ete™ — ¢m? is suppressed by the Okubo-Zweig-lizuka (0ZI) rule. Three
measurements of the cross section are fitted simultaneously. The fit by a sum of the p’ and p”
contributions cannot describe data near 1.6 GeV. The inclusion of an unknown resonance with
m=1585+15 MeV and '=75£30 MeV improves fit. The significance of the structure is about 3c.
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ete™ - 'y

| 2E=1.320-2.000 GeV |

1oof
30:—
'EIJ:—
ol

20—

......... 1 1 40u
My MeV

eData [Jon [la,y [JQED []Had.

16}
14
12
10F

Q N A o
TTT[TTT [T TT[TT

22
20
18

m, ., MeV

- 2000

EPJ C 80 (2020) 1008

v’ There is a significant contribution
of the wn intermediate state,
which is seen as a peak in the
% mass distribution.

v" The non-mn signal is observed
with significance of 5.6c. It has a
wide nr® mass distribution and
may arise from the processes
eTe” — ay(1450)y and a,(1320)y.

= The process ete™ - nm'y above 1.05 GeV is studied for the first time.

= Data set with IL~100 pb?! recorded in 2010-2012 and 2017
= The five-photon final state is used.

29.07.2021
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ete™ - nuly
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The measured ete™ — wn cross section is in The non-VP ete™ — nry process is
good agreement with the SND and CMD-3 observed with significance of 5.6c.
measurements in the w - 777 7° decay This is the first measurement of this cross
mode. section.
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ete” - nny

[ Cross section e’e'—my | e The e*e™ — nny cross section is measured for
g % | " the first time in the energy range 1.17 — 2.0 GeV.
- t This work preliminary
< . : :
: O | een MDY * The main intermediate s‘Fate.ls dn. | |
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Q
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e The contribution from intermediate states other
than ¢n is not seen.
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Ssummary

v'The SND detector accumulated 370 pb! of integrated luminosity in the energy range
0.3 -2 GeV.

vThe ete™ — mtm ™ cross section has been measured in the energy range 0.53-0.88 GeV
with a systematic uncertainty better than 1%.

v'The accuracy of the ete™ — nnn measurement has been significantly improved.

v'The dynamics of the process eTe™ — nm ™1 has been studied in the energy range
1.15-2.0 GeV.

v'The process eTe™ — KTK ™% has been studied in the K**K* and ¢r° intermediate
states.

v'Rare radiative processes ete™ - nm’y and nny have been measured in the energy
range 1.05-2 GeV.
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