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OUTLINE
1 - VEPP-2000 collider, motivation, construction, performance
2 - Physics program

3 - SND and CMD-3 detectors

4 - first preliminary results

5 - status of (g-2)/2 calculations
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* High luminosity: L=3x1030 cm-2s-1:

* Energy range 360 - 1400 MeV

 Method of resonant depolarization - precise value of energy beam
2V, <Snass measurements

- e+e- anomalous magnetic moment comparison (10-11)
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1-5% systematic error for major channels
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sBunch-by-bunch luminosity
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1. Precise measurement of the quantity

Hw

o N

R=[l(e+e-- > hadrons)/ (e+e-->l+0--) - GOAL <1% systematic for major
channels (how 1 - 5 %)

. Study of hadronic channels:

e+e-- > 2h, 3h,4h ..., h= [ K[

. Study of ‘excited’ vector mesons: I', I, [I', II',..
. CVC tests: comparison of e+e- -> hadr. (T=1)

cross section with [-decay spectra

. Study of nucleon-antinucleon pair production -

nucleon electromagnetic form factors,
search for NNbar resonances, ..

. Hadron production in ‘radiative return’

(ISR) processes

. Two photon physics
. Test of the QED high order processes 2->4,5

Two detectors have been build for the study
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pherical Neutral Detector
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1 - VEPP-2000 vacuum chamber, 2 - tracking system,

3 - aerogel counters, 4 - electromagnetic calorimeter NaI(Tl), 5 -
vacuum phototriodes, 6 - absorber, 7-9 - muon system,

10 - VEPP-2000 phocusing solenoid
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- vacuum chamber

- drift chamber

- electromagnetic calorimeter BGO
- Z - chamber

- CMD SC solenoid

6 - electromagnetic calorimeter LXe
7 - electromagnetic calorimeter CsI
8 - yoke

9 - VEPP-2000 solenoid
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6 - electromagnetic calorimeter LXe
7 - electromagnetic calorimeter CsI
8 - yoke

9 - VEPP-2000 solenoid




5.7 X0 of LXe (400 liters, 1.2 tons)
14 gaps by 10.2 mm

2124 coordinate strips

264 towers
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Antineutron identification

in e+en n bar
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Antineutron identification
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Antineutron identification
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CMD-3 data collection

O - all datao - cosmic and beam data

1/nb per day GBytes per day Events (*10**6) per day
- Two scan (up and
o down) were performed
o from ¢ to 2 GeV
o energy range with 25
h 0 MeV step is and about
R e 500 nb-1 per point
Collected 1/nb Collected GBytes Collected Events (*10°'6)
jfgg’20405.61/nb 5, 7534.8 GB i We gather
], ~22 pb-1/detector
ok " ~x10 times to
e i previous e+e-
1 ol experiments, and
| comparable to ISR

Date Date Date

I, data from B-factories.
First technical run last year
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First preliminary result from SND

Poster by A. Obrazovsky
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First preliminary result from SND

ete- = 1H 70 770 )ster by A. Obrazovsk
235} @ SND (2011)
5 @@% O BaBar (2007), ISR
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Number of events

Particle Momentum

150

Particle Momentum

L
200

250

Pdet

Enirias 502
Mean 198.6
RMS 18.13
2 ndt 39,1785
Prob 1
PO 2171+ 178
p1 185.9+ 10
p2 T.77+084
pa 0.2607+ 0.1179

-0.0002583+ 0.0024178

Particle Momentum |

from momentum distributions

Entries

12|

Command |

Pdet
454
2527
2047
4714/ 115
1
1768 +17.8
257+1.1
11.45+1.23
0.4039 +0.1407

. BX

1
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0.0003664 + 0.0025292

300 350 0 160 180 200 240 260 280 300 320 340
p, MeV/c p, MeVic
Pdet Particle Momentum_] Pdet
Entries 580 Entries 586
Mean 3019 Mean 339.2
AMS 37.85 AMS 36.36
%* / ndf 80.08 / 205 %2/ ndf 59.39/195
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po 2237163 po 203.21 16.3
p1 3041+ 1.1 1 3462+ 1.1
p2 1473113 2 12.95+ 1.07
p3 0.22+0.03 pa - 0.06
-0.0002197 £ 0.0003676 5 13995 © os0s

-0.001868 + 0.000885

0
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Number of events from momentum distributions
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have very clean selection of 6 and 5 pions
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© Measured with highest precision at BNL-E821:
apexp = (11659208.0+6.3)*10-10;

- The theoretical calculations auSM meet the
problems with hadronic contribution of radiative
corrections but calculations can be done using
experimental data: e+e- -> hadrons or t-decays
- optical theorem;

- An high-order hadronic contribution “light-by-
light” (LBL) stands apart - it can not be

calculated with help of experimental data and -
: L . ieved gw[gm theoretic dels;

Hadrons

\)"‘“IA '_ Ly in ic ¢alculatio
¢ )y the ungertainty of hadron

contribution to auSM.
e+e- -> had diargam Hadronic LO+HO diargams LBL diagram



2
ap(had) = <%> o(ete= — ptp~)

3T

/OO ﬁK(s) (a(e"‘e— - hadrons))

4m72T 82

0.0 GeV, oo
9.5 GeV

3.1 GeV
2.0 GeV

0.0 GeV, oo
3.1 GeV

2.0 GeV

error2
contBtREANS (from F. Jegerlehner) o2

The contribution goes mainly from the small s, the contribution of vs
> 2 GeV less than 10% of overall ;

The maximal contribution to the error now goes from 1 - 2 GeV
region, the energy of VEPP-2000;

Hadronic contributions in terms of 10-10: LO VP: 694.91 + 4.27 HO
VP: -9.84 + 0.07

I P2 TN E oD +he racraont raciily (V¢ HaAimwrars nft Al



NN TN lV\P\ \]\l\l\l
The recent result has difference HMNT (06)

between auSM and auexp in IN (09)

3. 30; Davier et al, T (10)

V.EPF.)-IZM, BaBar, KLOE Davier et al, e’e” (10)
significantly reduced errors. 1S (1)

More ISR analysis from KLOE, |
BaBar, Belle; better R below 4.3

from CLEO-c:; HLMNT (11) =

oavinoariraaoant

CMD-3, SND at VEPP2000, upto2 ™"

GeV (next 5+ years) with goal < BNL

1% of systematics for majority of BNL (new from shift in A)
the channels; i

By 2014 LO error could reach a, x10'° - 11659000
2x10-10 with LBL 2.6x10-10 . A[13.30

New (g-2) experiment at FLAB
with accuracy 3 times better,
JPARC hopes for 4 times better
accuracy. This corresponds to

170 180 190 200 210
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* New generation of detectors perfectly matches the
reach physics potential of VEPP-2000;

- L~2x1031 cm-1sec-2 has been reached so far -
positrons limited. “Unlimited” positron source is in
preparation;

- Both detectors are on the beams and are taking data.
We start understanding their performance;

- The integrated luminosity collected between 1 and 2
GeV already exceeds the one previously achieved in
direct scans with precision close to BaBar;

-In a few years we hope to measure o(e+e- -> had)

with high accuracy and significantly improve the
Nnracicinn Anf 211 CNMIMIWhaA | D)
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