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VEPP-2M ete™ collider

180 - 700 MeV
Beam energy, MeV 180-700
Peak luminosity (E, = 500MeV), ecm~1s=1  3.103Y
Energy spread (Ep = 500MeV), keV 300
Beam current, mA 50
Time between collisions, ns 60
Bunch length, cm 2
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SNND Detector
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A RRAN =
N/

0 Zb 40‘6‘0 8‘0‘1(‘)0 cm
1 - beam pipe, 2 - drift chambers, 3 - scintillation counter,4 - lightguides, 5 - PMTs, 6 - NaI(TI)
crystals, 7 - vacuum phototriodes, 8 - iron absorber, 9 - streamer tubes, 10 - 1 cm iron plates, 11 -

scintillation counters, 12 and 13 - collider magnets.
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0e/E(%)

List of SND parameters: Calorimeter

BINP,Novosibirsk

e
\,,,,ﬂ,,,,ﬂ,,,,ﬂ,,,,ﬂ,,,,ﬂ,,,,ﬂ,,,,ﬂ Om,,,,w,,,,W,,,,w,,,,w,,,,w,,,,w,,,,w,,
0.3 04 05 06 07 0 01 02 03 0.6 0.7
E,(GeV) E,(GeV)
Total number of Nal(Tl) counters | 1632
Angular size of the counter Ap =AY =9°
- ) _ 4.2%
Energy resolution for ~’s op/E = TE(GoV)
2 ) _ _0.82° o
Angular resolution for ~v’s % = ey ¢ 0.63
Minimal spatial angle for
two photons separation Ap ~ AP ~ 18°
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SNND calorimeter performance
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List of SND parameters: Drift chambers:

Rumoo m m m m m m m : : o SEUC
Z, 3000 | bbb [ Wuooo
i i
2500 2500
2000 2000
1500 1500
1000 ” ” ” ” - ” ” ” 1000 ” ” ” ” ” ” ”
R T T L e - S O O L S
S SO O 0 0l OV O e SO OV Y N TR POV R TS PR L RO O T
-25-20-15-10 =5 0 5 10 15 20 25 -10 -8 -6 -4 -2 0 2 4 6 8 10
A3 (degree) Ap(degree)
AQ distribution for eTe™ — pTpu~ A¢ distribution for eTe™ — pTpu~
Spatial resolution for tracks o, = 0.54°,
(P=300 MeV/c) oy = 1.9°
Minimal azimuth angle for charged particles separation | A¢p ~ 18°
Material before the chamber 0.27 g/cm?
Probability of y-conversion before the chamber 0.57%
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SIND tracking system performance
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Integrated Luminosity

20

IL (pb)™*

IL(pb)'1 per Year

2 4 6 500 750 1000 1250

Experimental Years Vs (MeV)
Integrated luminosity collected by SND per Integrated luminosity collected by SND in the energy
experimental year region+/s = 360 — 1380 MeV

Total integrated luminosity IL ~ 30 (pb)~! (1995 — 2000 )
Luminosity measurement:
ete” —ete ,eTe” — vy
Accuracy ~ 1.5% — 2%
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Electric dipole radiative decays

V — Sy
(V =¢,w,p)
Y% (S = 10(980),a0(980),0(?))

@ —> @ + SND study:

efe” = ¢ — mimy, nrdy
1=0,s=1 I[=1,s=1 eTe™ = w — 1070,
ete™ = p = 970
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Electric dipole radiative decays of ¢ meson

| I > 15 i
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B(¢ — n97%y) = (1.22 £ 0.12) - 10~4
B(¢ — nm¥y) = (0.88 £ 0.17) - 104

B(¢ — foy) = (3.5 £0.3x§3) - 104

B(¢ — aoy) = (0.88£0.17) - 10~4
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Electric dipole radiative decays of ¢ meson

CMD-2

KLOE(*)

0.92 4+ 0.08 = 0.06

0.79 £ 0.02 £ 0.08

0.90 +0.24 £ 0.10

0.74 £ 0.05 £ 0.07

2.904+0.21 £ 1.54

2.37 £ 0.06 = 0.24

SND
B(¢ — 7%7%)(-10=%) | 1.034 £ 0.066 % 0.046
Mar > 700MeV

B(¢ — nn¥y) 0.88 +0.17
(-107%)

B(¢ — fo) SIGE kL
(-107%)

B(¢ — ao?) 0.88 £0.17
(10~%)

0.58 & 0.05 £+ 0.06

(*) - systematic error was set to 10%
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0, w — 'y decays

o 06— !
> S S S S A N SND results (IL =9 (pb)™1):
L e e R S I
'S - | |
N A B(w — 797%) = (6.3 + 1.4 £0.8) - 10~°
02— B(p — m°7%) = (4.0 £33 +£0.4) - 107°
| —— B(p — Sy — n%7%) = (2.0 £8:8 £0.3) - 10~°
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eTe ™ — 71'071'07 cross-section
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Magnetic dipole radiative decays

V — Py
(V =¢,w,p)
Y (P=m"mn,17)

@ —> @ + SND study:
et

e” = ¢ =0y, Ty, 07,
1=0,s=1 1=0,5=0 e > w - 10y

ete™ = p— 7y, 1y
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¢ — 'y

: : : Entries :
heeeaeen SRR FETe Mean.. oL i
: . . RMS

2.5 -+

: : : : : : 77/_>7T ™ n,n =Y
il B oy = (6.7238) 107

1.5

.................................

n' = wOTn,m = vy
B(¢p —n'y)=(4.3£1.6+£009)-107°

0.5

| illli
860 880 900

Ll 1N
920 940 960 980

SND CMD2  KLOE
B(¢—n'y)-105 4.9+16 64+1.6 6.8=+08
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o, nb

25 F
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P, W, o —> Ny

B(¢ — nvy)(-1072)

n — vyvy: 1.34 £ 0.01 £ 0.05
n— ntr 7°:1.26 £ 0.03 £ 0.06
n — mw°m°7%:1.35 + 0.01 £ 0.05

0700 720 740 760 780 800 820 840

2E,, MeV

0 1 I I I I I
1000 1005 1010 1015 1020 1025 1030 1035 1040

Average: 1.310 £ 0.045

2E,, MeV

B(p — ny) = (2.774+0.26 £ 0.16) - 10~*
B(w — ny) = (422 £0.47 £0.17) - 104

Experimental ratio of the partial width:

Comy : Tppy i Tony =10 (11.7+£1.9) : (15.9 £ 1.9)
Prediction of the simple quark model: 1:8:12
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pyw, p — my

(0}
=
o

TN

B(p — 7%y) = (5.03 £1.174+0.83) - 10~
B(w — 7V) = (9.17 4 0.16 4 0.46) - 102
B(¢ — 7¥v) = (1.23 £ 0.04 & 0.09) - 10—3

10}

Cl o N
800 900 . 1000

N A
600 700
Vs, MeV

Experimental ratio of the partial width:
Loyrony : T pron i Tygpon, =1:(0.97£2.8) : (7£0.6) - 1077
Prediction of the quark model: 1:1/9:0.01
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Conversion decays ¢ — nete . ¢ — mlete . n — ete™
y 7] ; 5 1] Y

Branching Ratios

P(y) ¢ — nete” n—ete vy ¢ — mlete”
V(P) (-107%) (-1073) (-107%)
S/ y* SND 1.1940.22 5154096  1.054 0.37
Fa) & CMD-2 1.174+0.12 7.104+0.79  1.22 4+ 0.40
SND&CMD-2 1.18 £0.11  6.31 £ 0.61 1.13 + 0.27
€ Theory 1.10 £ 0.1 6.5-6.8 1.3-1.6
PDG(2000) 1.3%02 4.9+ 1.1 <1.2-1071
5 Transition Form Factors Slopes
%% ¢ — nete” n—ete y ¢ — nlete”
° GeV 2 GeV 2 GeV 2
SND 3.8+ 1.8 1.6 + 2.0 —
Theory (VDM) 1.0 1.8
Previous
e measurement — —0.7+1.5 —
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OZI and G-parity suppressed ¢ — wrn’ and 777~ decays

g B[ A 14F
o f c Lt i +
S 20 - g 121
i + 3 1 +
L % L
15 o I
i 5 08
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i 04 -
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980 1000 1020 1040 1060 880 1000 1020 1040 1060
E, MeV

E, MeV
e+e_ — 7r+7r_

ete™ — wn®
o atx— w°
mgyI’ . ] ] .
o(s8) = oo(s) X |1 — z ¢ @ Re(Z) 0.061 4+ 0.006 0.108 4+ 0.16
Dg(s) Im(Z) —0.041 + 0.007 —0.125 + 0.020
B(¢ — X) - 10° 7.1+ 1.4 5.24+713
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¢ meson parameters study
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¢ meson parameters study

mg, MeV

I'p, MeV

B(¢p — ete™) 104
B(¢p - KTK™), %
B(¢ —+ KsKLr), %
B(¢p — 37), %
B(¢ — nv), %

o+ K— 1
90KsKL /Z(mg)

SND

1019.42 £ 0.05
4.21 + 0.04
2.93 £ 0.14
47.6 = 1.7
35.1 1.3
15.9 0.8
1.33 == 0.06
0.92 £ 0.03

BINP,Novosibirsk

PDG-2000
1019.417 £ 0.014
4.458 + 0.032
2.91 £ 0.07

49.2 + 0.7

33.8 1+ 0.6

15.5 & 0.6

1.297 £ 0.033
0.95 £ 0.01
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¢ meson parameters study
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ete” annihilation into hadrons above 1 GeV

SND studies of the ete~ — hadrons :

e cte” —pm,wn— wiw w’

o ctem —wwr— winly

ecte” —pnm— wiw wiwT

e ete” —wm,prmw,ptp — wtan wln?
e cte” —wwrnm,nmn— i wtaw’

eete = KgK;
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Cross section, nb
H
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1000 1200 1400 1600 1800 2000

2200
E, MeV

0.0

e+e_—>w7r—>7r7r'y

Systematic error: 5 %

BINP,Novosibirsk

Page 23



view of results from SND detector August,30,2001

ete” - ntan a7
> % *SND S * [ eSND
= eSND, wrt - 1Ty T |
20 20 I~ eCMD2
eCMD2 . eDM?2
eDM?2
15 15 |- { { {
. NI it
B 3
I - & 8 } I {
5 |- ) 5 [~ % !T
R | @%’?’ H,
| | SLAFTLLE 5 Lﬂvo | | |
1000 1250 1500 1750 2000 1000 1250 1500 1750 2000
Vs (MeV) Vs (MeV)
ete” = wn® ete > nta 2x°
Systematic error: 20 % §/s < 1150 MeV) (wm® subtracted)
15 % /s > 1150 MeV) Systematic error: 20 %
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3: 1 e SND % 5 e SND
© | eCMD2 . | " «CMD2 |
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BN N
E {} Ii}l ! \ ! ! E I {Ii ! ! \ I !
1200 1300 1400 \/_S_ (Me\ngOO 1200 1300 1400 \/_S_ (Me\ngOO
ete” = wntn™ ete” — 777r+7r_
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ete” — KgKj,

Q [
i_ 10¢ e S\D VEPP2M'97-99
> o  OLYAVEPP2M'82
D 108 = DM1DCI'80
1 =
IG) :
o 10k
o F
1L
+ H $ 1 ;
iE] + T
10 £
1 -:2 | | | | | | | | | | | | | | | | ll | | | |
Q000 200 " 1400 1600 1800 2000 2200

2E,, MeV

ete” - KgKj,
(Ks — w°n9)
Systematic error: 7 % {/s < 1100) MeV, 16 % (/s > 1100) MeV
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ete” - atn— 7
= 8 ! ! !
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2E_, MeV
Systematic error: 5 %
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o (nb)

ete™

S atr— 7Y+ wrtr

m, MeV

I', MeV

o(V — pm), nb
o(V — wrnm), nb

¢
[(V —ete™),eV

8 : : : = 4
i ? : ? c
- e SND e DM2 | =
A N 3
PR £ N U N S ,
L e £ e 1
o L 1% o L
1000 1250 1500 1750 2000 1250 1500
I R e Vs (MeV) AN
wl w2

1250429 1400419
4264135 626189
0.56+0.25 3.9010.39

0 0.046+0.039
7T 7T
~ 25 ~ 300
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1750 2000
— wntx™ Vs (MeV)

w3

1771428
473176
2.28+0.46
2.49+40.33
0

~ 470
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New project: VEPP-2000

Maximum beam energy — 1 GeV
Perimeter — 24.388 m

Time between collisions — 0.04 u s

parameters at Fpeg,,m = 900 MeV:
Luminosity — 1 - 1032
Beam current — 200 mA
Number of particles in one bunch — 1 - 101!
Bunch length — 3.3 cm

Beta function at interaction point — 8, = 6, = 6.3 cm

Energy spread — o = 6.4 - 1074
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New project: SND Upgrade

OOOODO!

oEe
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e00)9) OO%%OQJJOO

1 - beam pipe, 2 - drift chamber, 3 - aerogel cherenkov counters, 4 - Nal(Tl) crystals, 5 - vacuum

phototriodes, 6 - iron absorber, 7 - streamer tubes, 8 - 1cm iron absorber, 9 - scintillation

counters, 10 - solenoids
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New project: SND Upgrade

Drift chamber Or—¢ = 150pu m; o, = 1 = 1.5mm;

op = o9 = 0.25°
(jet, gas Ar+10%CO2) dE/dx: n/K for |p| < 300 MeV;

N2=094-4n
Calorimeter new phototriods and electronics
Aerogel Counters w/K for 250MeV< |p| < 900 MeV

Physics program

e measurement of cross sections of different processes, for example,
ete™ — 2w, pm,wn, KK, 4w, KK etc.;

e measurement of full cross section et e~ —hadrons;

e studying of parameters of vector resonances in energy range 1.2 = 2GeV;
e nn,pp form factors on threshold;

e two-photon physics: ete™ = ete™ + 7%, n, 1,270 etc.
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