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ination of R(s) :
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ole'e” >y > u'u)
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en(M?2,) used for precise predictions in EW physics
2 interpretation of precision measurements of muon (

ement of parameters of light vector mesons p(770),
), #(1020) and their excitations ®(1420), p(1450), (1€
), p(1700), p(1900)

QCD sum rules, ... etc, search of exotics (light hyb
lls)
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The value and the error of the hadronic contribution to muon
(g-2) are dominated by low energy R(s) (<26eV gives 93%).
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oUp to 2 GeV c.m. energy
o VEPP-2000 uses unique “round
beams” optics, which gives
additional gain in luminosity
L=10%cm3s! @ 2 GeV

Status of VEPP-2000:

2001 - Start of construction

2010 - First physics run

2011 - 2013 - 60 pb-! per detector
2013 - 2014 - Upgrade of injection
facility and booster

Plans:

100 pb-! per detector per year







CMD-3 parameters:
> 1218 hexagonal cells . .

> 80% Ar + 20% iC4Hyo | F I

> 0,=100pm,c,=2mm,

op/p = 3.3% CIREEE LTI
>0.38X, — . B
»>B = 13T

> 13.5X,

I
i

> og/E = 4% @ E,=1GeV -
\ i ‘IO
» 1152 crystals i = ) |

> 400 Liters, 1.2 tons

i — beam pipe, 2 — drift chamber, 3 — calorimeter

>136)(0 1-1 i 2 — drift chaml 3 — BGO calori

> 680 crystals (680 crystals), 4 — Z-chamber, 5 - CMD-3

> GE/ E=4% @ EY=IGeV superconducting solenoid, 6 — calorimeter LXe (400
liters), 7 — calorimeter CsI (1152 crystals), 8 —iron yvoke, 9

> 168 counters — solenoids of VEPP-2000, (not shown) muon range

system (scintillation counters) and TOF svstem.

> o, =0.7ns
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Run 2010-2011,

Beam energy, MeV

The maximum luminosity is 2-103!
cm2s! at 1.7-1.8 GeV, falling much
slower with decreasing energy than
before the round beams

At high energies luminosity is limited by a
deficit of positrons and maximum energy of
the booster (900 MeV now)

CMD3 collected Luminosity as of 07.07.2013
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Collected L ~ 60 pb per detector
8.3 pb*  w - region
94 pb*  <1GeV (except w)
8.4 pb’ @ - region

345pb!t  >104 GeV




Very challenging channel should be measured with the best systematic
precision (a few per mil)

— Clean topology of collinear events (mostly without physical background)

— Overall corrections at the level of a few percent

— Particle separation can be performed using momentum or energy deposition

0.6-0.8% — 0.35%:
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Many systematics studies rely on
high statistics




Statistical precision of

e 50

cross section measurement for 2013 data ?

is at the same level as other experiments
and a few times better than at CMD-2
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Br(n'—e"e”) = Br(n'—yy)
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The study of K+K- production has been made also at energies of the ¢-
meson mass. The selection of events is made using information from the
DC chamber where a pair of charged kaons is reconstructed. Kaons are

selected by average energy losses dE/dx of tracks in DC and the average
momentum of the pair of tracks.

The measured cross section of the
process e+e- — K*K- together
with the results from CMD-2 and
BaBar is shown near the ¢-meson
mass energy. The systematic error
is of about 2.5%
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Recoil mass of K*K- pair

s (500,

K*'K'n F

Kaon pair mass is in ¢-meson window

(1.0 < m(K*K-) < 1.04 GeV)

Part of events from ¢fy(500)—K*K-n*n"
Other intermediate states are seen
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For (g-2),and agepr(M?;) all
possible KKn, KKnr (K=K*,K°)
channels should be measured
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The dominant source of systematic error is
model uncertainty
High statistic will allow much better dynamics

study
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Interesting feature: sharp dip at pp threshold
(dip in sum of &m roughly as pp+hn cross section)
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VEPP-2000 collider successfully operates at
Vs = 2m_ -2 GeV with L, = 2x103! cm-2s-! with a goal to
get 1 fb-! in 5 - 10 years, which should provide new
precise results on the hadron production

CMD-3 detector has good enough performance and
monitoring of different detector subsystems

Cross sections measured have the same or better
statistical precision than ones from previous experiments

VEPP-2000 upgrade is underway with new positron
injection facility and upgraded booster, which will increase
luminosity by factor of x10 at 2E = 2 GeV
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VEPP-5 INJECTION COMPLEX

Energy compressor

Photo gun
Tharmicnic gun

c - > Convarsion
to VEPP-2000 ) . Subharmonic bunchear Spactromsater Systam
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Parameters at Eceom = 510 MeV

Number of electrons per bunch 2-10'°
Number of positrons per bunch 2-100
Repetition rate 1 Hz J
Electron bunch eneravspread |  0.07% |
Positren bunch enerav scread 0.07%
Vertical emittance 5109 mrad
Horizontal emittance _23-10° m-rad |




