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Abstract

The scanning has been performed in the energy region
2E = 7.2 - 10 GeV with the ID-1 magnetic detector at the sto-
~age ring VEPP-4. The integrated luminosity of about 15 pb~
was collected. In the prﬂceaa_e+e_-- hadrons no new resonan-
ces were observed. For part of this energy range the data were
obtained for the first time. The existed upper limits on lepto-
nic widths lee of possible resonances were lowered by a factor

of 2-8, For the G (1p) the upper limit lee<40 eV has been
egtablished.

Submitted to the 1985 International Symposium on lepton and
photon interactions at high energy, Kyoto, August 1985.

By historical reasons the energy region 2E = 7.2 - 10 GeY¥
(excluding r(iS) ) in e'e™ collisions was not much studied.
The region below T.45 GeV was aystematically invegtigated with
detector MARK-1 at SPEAR /1/. Inside the considered energy ran-
ge there are results of the scanning with detector LENA at
DORIS /2/ in the regions T.4 - T.48 GeV and 8.67 = 9.43 GeV
with the total integrated luminosity of 1.14 pb™' only. At the
game time an existence of new narrow resonances ig not ruled
out in this region. Also there are some questions on the R be-
haviour (see Particle Properties). Recently an interest to thi:
region has grown considerably due to observation byCrystal Ball ol
the charge even state & (8.3) /3/. According to one of the
models /4/ G (8.3) is ground state of fwo scalar quarks. Wew
bound states of this querks S(1p), Tl(aP), T3P ) were
pfedicted. These states can be chserved &s narrow resonances i
the ete™ ammihilation. If scalar quarks interact like knowm
querks then leptonic width [ee(E(P)) = 30 eV, that is
10 times less than lee for Y (15). For VEPP-4 the heights of
such resonances have to be about 10% of nonresonant croas sec-
tion. There is also another meodel /5/, which predicts [ee for
bound states of scalar quarks by two orders higher.

In this paper we present the preliminary results of the
experiment performed from September 1984 by June 1985 with de-
tector MD-1 at VEPP-4. In the energy region 2F = 7.2 - 10 GeV
the integrated luminosity of about 15 p'l:a"1 was collected. Its
distribution over the energy region is shown in Pig. 1. The
energy range scanning was done by step A (2E) = 4 - 5 MeV,
while the c.m.S. energy spread in VEPP-4 is f;éE =
= 4.4 (ZE/Mr)ZMe‘I.

The average luminosity during the experimeni was
(1 = 3}-1(}3U om™° sec™! ( L Eﬁ ). The date in each energy
point were teken for several runs. For different energy regions

from 2 to 4 scammings were carried out.

The luminosity monitoring was performed by the proceases ol
gingle Bremssirahlung and small angle Bhabha scattering. The ra-
tio of luminosities by these two methods was stable within 2%,
The absolute luminosity calibration was done by the processes of
double Bremsstrahlung and large engle Bhabha scattering. For the




time being an accuracy of the absolute luminosity measurement
is estimated to be =4%.

The beam energy was determined and periodically checked
using the resonance depolarization method /7/. The operative
energy measurement were carried out by NMR and beem pickups.

Aa & result in each run the c.m.8. energy was known with an ac-
curacy better than 1 lleV.

Tn order to exclude the possible dependence of the detec-~
tion efficiency upon the beam polarization the beams were kept
unpolarized using the depolarizer. '

The efficiency of the trigger for Vﬂ{.iS) was found to be
98.5%. In this work the fast off-line processing was performed
with herd selection criteria. For resonances of the masses Te2
and 9.46 GeV we obtained efficiences 50 I 5% and 65 = 5% cor-
respondingly. The efficiences were calculated using Iund routi-
ne with the Monte Carlo simulation of full histories of partic-
lesg in the detector /8/.

The experimental data are presented in Figs. 2-6., Pitting
o~f resonance curves with width equal to c.m.s. energy apread
was carried out in the way similar to the paper /9/, but for
the radiation corrections the formulae obtained by E.Kuraev and
V.Fadin /10/ were used. They have shown that previoualy used
formulae from the paper /11/ are not correct and overestimatelee
(by 10% for our case).

Data processing gave the following results. No new resc-
nences were observed in the energy region 7.2-10.0 GeV. The up-
pner limits for partial width [ece of narrow resonances at 90%

~onfidence level are presented in Table 1 and Fig. T« The energy

—~ange was divided into several regions with equal integrated
lTuminosities per point. For each region the maximm [ee was
talken.

The region 8.67-8.88 GeV was scammed with increased densi-
ty of the integrated luminosity with the aim to search for
C (1P) predicted in Tye and Rogenfeld model /4/. The upper
1imit obtained here is somewhat higher than the predicted
e =~ 24 eV. The diminution of the upper limit by a factor
of 2 would require 4-5 months of data taking in this energy re-

gion.
what diminished.

At the final analysis the obtained limits can be some-

In conclusion the authors expreas their gincere gratitude

to VEPP-4 and MD-

1 staff for help in the worke.
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Pig. 6. The obaserved cross section of ee —= hadrTs V8 CellsBe
d-pl, @ L
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Fig. T« Upper limits on [ee of narrow resonances {90%CL),
- =~ = MARK-1 /1/, =e=s= LENA /2/, MD-1 present
work, O = predictions of Tye and Rosenfeld model for

Z(P), T(2P), T(3P) /4/.
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