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e CMD-2 and SND detectors at VEPP-2M

e Calculations of cross sections ete- — ete=(y), utu=(y), m*n(y)
comparison with other programs

e "Dressed” and “bare” cross sections

e Updated results from CMD-2




VEPP-2M collider
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Last generation of detectors at VEPP-2M
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1 — vacuum chamber; 2 — drift chamber; 3 — Z-chamber; 4 — 1 — vacuum chamber; 2 — drift chambers; 3 — internal
main solenoid; 5 — compensating solenoid; 6 — BGO scintillating counter; 6 — Nal crystals; 7 — vacuum
calorimeter; 7 — CsI calorimeter; 8 — muon range system; 9 phototridoes; 8 — absorber; 9 — streamer tubes; 11 —

—yoke; 10 — quadrupoles scintillator plates;



Luminosity measurement

CJ L= +A— Nee +A—
oc(ete — ete(y))
-
1]
= [ 2xE=720 MeV Getting number of N,
n
LL] ' eSelect collinear events in tracking system
400 —

eSeparate e'e” events by energy deposition in
CslI calorimeter

*Crude separation — number of events in
red box

200 | o g
b e R :.(. -_?_'1

Crhrta - : - oo
o N S PR
1 £ W s s e
e b e L N
B e - T
L= - R -
i

200 400
E-. MeV

*More precise separation — unbinned fit of
energy distribution




e‘e- — e'e cross section calculation
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ete- — e*e code comparison with BHWIDE
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e‘e- — utu- cross section calculation
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vacuum polarization by leptons
and hadrons is included by each diagram

precise matrix element for one photon at large angle
relatively to initial particle (6 >0,, E >AE)

one photon for FSR + Interference

along initial particles (0 <0,) - “jets”

accuracy estimation ~ 0.2 %




ete - utu- code comparison with KKMC
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ete- > ntn~ cross section calculation
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ete  — ntn- code comparison with ...?
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No program with the same or better precision




What is R(s) in dispersion relations?
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Photon vacuum polarization

All available ete” data were used to calculate dispersion integral
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& R.R.Akhmetshin et al., PL B 527(2002) 161
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Neutral kaon mass measurement
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g-2 of muon
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Conclusion

N

e Codes for calculations of ete-— ete(y), e'e-— uru (y),
ete- — ntn (y) cross sections with accuracy 0.2%

e "Dressed” cross sections for dynamic studies, “bare” cross
sections for dispersion relations

e Updated results have been published hep-ex/0308008

e Good agreement between SM calculations for (g-2), based
on e*e~ — hadrons and t—v_hadrons with experimental value




CMD-3
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System CMD-2 CMD-3
Drift chamber 512 sensitive wires, GR_(p=250 um, 6,=5 mm, 1218 sensitive wires, GR_(P:14O um, 6,=2
04=1.5%,4%, 6,=7% 5 Oggq,=0.2xE mm, 64=7x107, 6, =4x107, 04p/4=0.15%E
Z-chamber Double layers proportional chamber with cathode strips, anode wires are combined to 2x32

sectors, number of cathode strips — 512, 6,=2 mm, o,.=5 ns, Q=0.8x47n steradian.

Barrel Calorimeter

892 Csl crystals in 8 octants, readout — PMT,
thickness — 8.1 X, 6,/E=8.5% at 100+700
MeV, G(p’9=0.03+0.02 rad.

1152 Csl crystals in 8 octants, readout — PIN
photodiodes, 0.4 m* LXe, thickness —5

X 8.1 X,=13.1 X, 6/E=4.7+3% at
100900 MeV, GQOZO.OOS rad.

Endcap Calorimeter

680 BGO crystals in 2 endcaps readout —
vacuum phototriodes, thickness — 13.4 X,

o /E=8+4% at 100700 MeV, G(P,9=O.O3+O.02
rad.

680 BGO crystals in 2 endcaps readout — PIN
photodiodes, thickness — 13.4 X,
o/E=8+3.5% at 100900 MeV,
0,,6=0.03+0.02 rad.

Range system

Streamer tubes, 2 double layers, 6,=5 cm

Plastic scintillator counters, Gt<l ns

Superconductive solenoid

Magnetic field 1 T, thickness 0.38X,

Magnetic field 1.5 T, thickness 0.18 X,
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CMD-3

1 — vacuum chamber; 2 — drift chamber; 3 — BGO
calorimeter; 4 — Z-chamber; 5 — main solenoid; 6 — LXe
calorimeter; 7 — CsI calorimeter; 8 — yoke; 9 —
compensating solenoid;







