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VEPP-2000 after upgrade (201 7-2020)
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Detector performance
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Exclusive channels under analysis

At VEPP-2000 we do exclusive measurement of (eTe™ - hadrons).
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Recent results (2020)
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Dominant channel: ete”™ - ttn~

Very simple, but the most challenging channel due to high precision requirement.
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etTe™ - v~ radiative corrections

Measurement of ee™ —» ™~ requires high Y
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|E,|%, “blinded” (no pion corrections)
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ee” —» KTK™: particle ID with LXe
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R(s) at NN threshold

VEPP-2000: unique ability for detailed scan of pp and nn threshold.

PLB 794 (2019) 64
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Study of internal dynamics
. intermediate state 1-- 1-- 1-- 1-- 1- 1+ 1++ 1++ 0+ 0+ 00—+
final state (fs) o' w' o' p(770)  |w(782)|9(1020)|K*(890) |K1(1270)|al(1260)| f1(1285) | fO(980) |a0(980) |n, n'(958)
T+~ fs fs fs fs
T+T-10 fs 2T fs fs fs
T+-mom0
T+TT-TI+TT-
5 fs 2m 3n fs, m+m-m0
6m fs 0, T+T- 3n T+1-110
im fs I T+T-T0
8m fs
K+K-, KSKL fs fs fs fs
2Kn0, 2Kn fs 2K Kn
2K2m fs 2m 2K Km K2m 21
2K3m fs 2m Km 2K 2K 2K
nucleon bar nucleon fs
my, ny, ny fs fs fs fs
Tlee, nee, n'ee fs fs fs fs
m0m0y, mOny fs 0y fs mOm0  |wOn
T+TT-1 fs fs, 2n fs fs fs
m+m-10n fs TT+TI- +1-10 | -0 m0n
p+p-m0, pp-n, 41, 2m2n fs

The table is not comprehensive!
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Search for FCNC process: ete™ — D*0

A.Khodjamirian, T.Mannel, A.Petrov, JHEP 1511 (2015) 142

127 m%.I'2
L _ D10
ole"e™ = D7) fiem... = 0p=(8) = —— Bp«_sete-Bp* D
( )vaxmp p-(3) m2,. DT TR (6 m2 )2 4 m3,. T
Search for rare decay Estimated sensitivity:
D*0 - e+e; in inversoe 5 - 4 x 10710 025
— * *_) - = X
process ete™ - D D*—ete ef Ldt [pb~1] = Tp+ [60 keV]
8 Standard Model:

Bpiete- ~ (0.1 +7) x 10717

Example of New Physics contribution:
- ) BZ._ . _<25x10711

—e e

In 2017 CMD-3 collected 4 pb~! at 2007 MeV with g,; = 1.5 MeV
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Search for FCNC process: ete™ — D*0

We use 3 400 0. _,. 0
D** - D%+ 7n%y > K ntn~nt +n%/y E,é 2D ’
(branching~8%) ur 200
0
4 x 10710 Ok _200
BD*—>e+e‘ =2
@Ldt [pb~1] | Tp- [60 keV/] w00
~1% ~1/60 600
0 50 100 150 200 250 300 350
Preliminary CMD-3 result: Piov MeVic

B(D*™ - e*te™) < 1.7-107° (90%CL)
Estimation for VEPP-2000 (0.1 1/fb): ~ 1077

D*0

With radiative
corrections

o, conventional units

Estimation for BES-III (1 1/fb): ~ 1078 — 107°

Estimation for proposed Super ct factory (100 50066 20068 2007 20073
1/fb): ~ 10711 S Eq m, MeV
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Summary

- About 280 pb-1 were collected with the CMD-3 detector in the
whole energy range 0.32 < +/s < 2.0 GeV, available at VEPP-2000.
Overall we plan to collect about 1 fb-2.

- Comprehensive analysis of exclusive modes of e*e™ — hadrons is
In progress. Results for a number of modes have been published,
most recently: ete™ - KsKentn~ and ete™ » nntn™.

- For final states with high statistics, e.g. e*e™ — 4, full internal
dynamics is reconstructed

- Measurement of the total cross section has important implications
for calculation of the hadronic contribution to muon (g-2).

- There are plans to upgrade detector, in particular, to install endcap
tracking counters.



