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Maximum c.m. energy is 2 GeV, achieved luminosity is L = 2:103! 1/cm?s at Vs= 2 GeV
Unique optics, “round beams”, allows to reach high luminosity
Experiments with two detectors, CMD-3 and SND, started by the end of 2010
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Spherical Neutral Detector (SND)

1 —beam pipe

2 — tracking system Advantages compared to previous SND:

3 —aerogel * new system - Cherenkov counter (n=1.05, 1.13)
4 — Nal(TI) crystals e/T separation E<450 MeV

5 — phototriodes /K separation E<1 GeV

6 — muon absorber e new drift chamber

7-9 — muon detector better tracking

10 — focusing solenoid
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Aerogel counters: design

Aerogel System Design

e Cylindrical shape: R=105+141 mm
e Walls material: Al, 1 mm thickness

counters in each
e Solid angle: ~60% of 4x
e Thickness: 0.09 X,

e Consists of 3 segments with 3 separate
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1-PMT, 2 - aerogel with n=1.05/1.13, 3 - WLS

Aerogel counter Design

® Scheme: Aerogel + Wavelength
shifter (WLS) + PMT

(Nucl.Instrum.Meth.A315:517-520,1992 )

e WLS position: displaced by ~5° from
counter center

e Aerogel cover: Teflon with a refractivity
of R~98%

e Aerogel thickness: ¥31 mm




Tests with aerogel counter (n=1.13) on experimental events
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Cross section (nb)

e+e- - K+K- in previous experiments
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Selection cuts

» number of charge particles:
nc>=2

« tracks from interaction point: | |
|Az;,| <1cm,|z| <7 cm, |p;] <0.25cm r Kinematic cuts

* collinearity:
|Ap| < 3°, |AB| < 7°

 One of the particles is a «kaon» 7

« Energy deposition in the drift chamber (2E, > 1.9 GeV) : -
dE/dxi < 1.5 dE/dxi (for electrons) — - ldentification cuts
for one of the two charged particle




Background sources

1. Collinear tracks background:
« Cosmic events

« Charged two-body processes (e*e-, u*u-, ntn, p*p’)

2. Non-Collinear tracks background:
« Charged multi-body processes (n*nn°, n*nn°n°, KKr etc.)

» Two-photon processes (e*e-, utu-, )



Subtraction of non-collinear backgrounds
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Number of events of non-collinear backgrounds
IS estimated using the corner regions,

Scaled and subtracted from number

of events of central region.
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events

Subtraction of collinear backgrounds

200F g F
- 3 800
175 712.5 MeV/beam S b 900-1000 MeV/beam
150F 600
125¢ 500
1002— 400F
75E 300F
50F 200F
25F 100F
O 02 04 06 -
= 600F *
S so0f ﬁ%
ook f Cosm. (exp) ete- (exp)
SN
3000 | *
2()();— } ’*"
oo F Y
0: ,,""\ .N”r"‘w., . Lot N R
0 0.2 0.4 0.6 ) E{/\{A‘Z 0.2 0.4 0.6 0.8 1 El/\](;Z

PhiPsi2015 10



Luminosity

S L o
N : Luminosity was measured
Ry 1.075¢ * MHAD2201121 in two processes:
1.0sf MAAD20 e+e— —> e+e—
1.025F 4 + ¥ + e+e— — yy
1 _ . ! ¢ ! 74 # Ratio is very close to 1
0.975F
0.95F mean = 1.0035 Visible Srlczls;;l_sectmn:
0.925 — rms = 0.0085 Ovis,i = Ni/ L
5 ] L ]
0.9 1.4 1.8 2
s, GeV

PhiPsi2015 11



0)

E =

g(

Detection efficiency

~0.7

0.6
0.5
0.4
0.3
0.2
0.1

- ? 2E, = 1200 MeV
- . S /1R
;_ Evﬂdev
_ | | | | | ) 2E, = 1600 MeV
1.2 1.4 1.6 1.8 2
Vs, GeV
1
0, (E) = j dz o,(E(L-2)) F(E,2) &(E, zE)
0
..........

1o @y ‘nll 2l | { ]
200 300 400

PhiPsi2015 12



Data approximation: model

Vector Meson Dominance Model
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Cross section
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Ratio of the BABAR cross section to the SND fit

¥’ /ndf
Pl

69.51 / 54
1.003 £

0.7211E-02

:-; 2r
h 1.8F
< - BABAR
-sa 1.6
1.4
1.2F
IE %
0.8
2r
],85 ' /ndf 4116 7/ 37
] 6: SND Pl 1.002 + 0.4922E-02
1.4§
1.2F }
It R AT ' \
0.8F ’
0.6
0.4F
0.2F
0: 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I
] 1.2 1.4 1.6 1.8 2

Vs Ge¥

ﬂ+*Wﬁ+ “m

I

%

16



Systematic uncertainties (preliminary)

_ 1.2 GeV < 2E0 < 1.75 GeV | 2E0 > 1.75 GeV

Luminosity 0.9% 0.9%
Selection cuts 2.1% 2.1%
Background subtraction 1% <10 %
Total 25% 10 %

PhiPsi2015



Conclusion

v' The e+e- - K+K- cross section has been measured
v’ Aerogel identification system is ready for measurements of processes with kaons
v" The cross section

» is used as contribution to R

» is used for exited states parameters measurements

» is not contradict to previous precise results of BABAR



