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VEPP-2000 and CMD-3

xe calorimeter(5.4X)

TOF (~1ns)

I calorimeter (8.1X)

Muon system

VEPP-2000

Collision time —82ns

Beam current — 200 MA

Beam energy dispersion — 0.7 MeV
Project luminosity:

L =102 cm?c’ at 2.0 GeV
L=10cm?c’ at1 GeV



Luminosity @

Percise luminosity measurement is a key part for many
experiments which study the hardrinic cross sections on e+e-

colliders.

One of the physical aim of VEPP-2000 Collider is the
measurement of total cross section e+e- — hardrons.

Integrated luminosity is deternined by using of two QED
processes:
N

ere- — e*e [ Ldt= -

Vis

e'e- — yy
N — number of registered events
o — visible cross section
¢ — efficiency of registration, selection and event reconstruction



Events selection
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Events selection

E1 VS E2 photons in 1.0 rad
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Efficiency of detection, reconstruction and @
selection of events

ere- — e*e ! £=Epc &y (1+8pipe) (1106)(1+6,)
e'e — VV . &€= nge gN.Tr. (1+5pipe) (1+5@)

1) &€ pc - Two tracks reconstruction efficiency in drift chamber(DC) (~99.9%)
2) &, , o Cluster reconstruction efficiency in calorimeter (~99.5%)

3) &7, - Trigger efficiency (~99.8%)

4) &N 1+ - Nutral trigger efficiency (~99%)

5) 5pipe - Correction related to event loss in the wall of the vacuum
chamber(~1.2%)

6) 5@ - Correction related to the DC angular resolution (~0.2%)

7) O ,—Correction related to the DC z-coordinate calibration (~0.5%)
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DC Z-coordinate scale

Deviation (Zzc - Zdc VS Zzc) is plotted.
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Luminosity measurement precision is
mainly determined by polar angle
systematic.

Ratio of luminosity measured at
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Systematic errors

Source \ run 2011 2012 2013
Rad. corrections 0,2% 0,2% 0,2%
Separation errors 0,2% 0,2% 0,2%
Beam energy 0,8% 0,27% <0,05%
Vacuum champer 0,2% 0,2% 0,2%
Trg. Efficiency and <0,1% <0,1% <0,1%

track reconstruction
O distribution 0,5% 0,5% 0,6%

Total (max.) 1% 0,7% 0,7%



1-Lyy/Lee, %

Luminosity ratio

Luminosity ratio calculated by using of
e+e- and yy is shown in the graphs.
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Conclusion EE

1) Luminosity measurement technique is
developed for two processes e+e- — e+e- and yy.

2) Procedure for monitoring DC calibration is
developed (DC Z-scale).

3) Luminosity measurement accuracy at the
moment is 1%.
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VEPP 2000
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Collision time — 82 ns
Beam current — 200 A
Beam energy dispersion — 0.7 MeV
Project luminosity:
L = 1032 cm-2c-1 at 2.0 GeV
L =103 cm2c1 at1 GeV



Luminosity, cm-2s-1

Collected luminosity

Total collected luminosity for 2011-2013 is ~ 59 pb -1
8.3 pb-1 — wW-meson region

8.4 pb-' — ¢-meson region
35 pbt —>1.04T3B

Current systematic error ~ 1.5 %
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Eevents loss on the vacuum pipe @
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DC angular resolution

The systematic error due to the DC
angular resolution:
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Two track reconstruction efficiency
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Beam energy measurement in run2011 and
run2012
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Conclusion

1) PaspaboTaHa npoueaypa nsmepeHmnst tHTerpanbHOW
CBETUMOCTU MO ABYM npoueccam e+e- — e+e- n yy .

2) PaspaboTtaHa meTtoanka namMepeHunst SHeprnm ny4kos B
3axogax 2011 mn 2012 .

3) PaspaboTaHa npoueaypa y4yeTta «nnaBHOro U3MeHeEHUSA»
MacwTaba z-koopamHaTtbl OK.

4) Cuctematnyeckas ownmdka nsmepeHns CBETUMOCTU Ha
Tekywmn momeHT coctaBnseTt 0.7% (uenb -0.3%).

5) Bcero B 3axogax ¢ getekropom KM[1-3 HabpaHo 59 no6-1.
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