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ABSTRACT

Experiments on high energy physics have begun in the No-
voslbirsk Institute of Nuclear Physice using the new electron-
positron colliding beam machine VEPP=2M, Maximum machine ener-
gy is 2E = 1340 Mev. The attained luminosity is ﬂ050cm"2eac'1.

In February - May VEPP-2M has been used for search of
narrow resonances in the energy range?770 -1340 Mev with the
help of the "OLYA" detector covering a solid angle of 0.65 x
4J{ steradian., Data processing is not yet completed, however
the firet results prove ‘that in thie energy range no resonan-
ces in a system ":ﬁ@+3tﬂ-+ neutrala" exist with a cross-sec-
tion larger than 0,1 of that for a corresponding mode of the
W - or Y —meson, '

Besides that the storage ring was used to study the pro-
cess of beam polarization and develop the method of absolute
energy calibration with' the help of resonance depalﬁrigation.




New electron-positron colliding beam machine VEPP-2M
with the energy up to 2E = 1340 Mev came into operation in
Novosibirsk Institute of Nuclear Physics of the Giberian Di-
vision of the USSR Academy of Sciences, The decision to cone-
gtruct a new storage ring with higher luminosity was made in
November 1970 after the end of experimental runs with VEPP-2
1. In spring of 1993
the storage ring mounting has been completed and In August the
luminosity 10283m"zsec_1wa$ obtained, In May 1974 the level
10°%cm™2sec” Twas achieved and to the beginning of experiments.
in December 1974 the maximum luminoeity slightly differed
from 10 em™%sec™ ",

Besides the high luminosity the new storage ring VEPP-2M

whose average luminosity was 1025cm_zsec-

possesses 2 more advantages 1f compared to the old one: three
(instead of cone) interaction regions are suited for experiments
and detection systems with higher sclid angle can be used. The
lay=-out of VEPP-2M complex is shown in Pig.1. The pulsed acce-
lerator ILU with the energy 3 Mev is used as injector, The sy-
nchrotron B-2M accelerates electrons up to 250 Mev, The beam
current ejected from the synchrotron is 1 amp (about 1011par—
ticles), the repetition rate - 1 Hz, The old storage ring

VEPP - 2 - a weak focusing large aperture racetrack - 1is
used as a booster in which electrone and positrons are stored
in turn. To store positrons a convertor is introduced into

the synchrotron-booster channel., Storing of electrons and po-
sitrons occurs at 120 Mev, the rate of positron storing being
0.6 mamp/min., After a sufficient number of positrons or elec-
trons 18 stored in the booster their energy isa increased up to
the VEPP-2M energy and then a well formed (thin) beam is tran-
gferred into the VEPP-2M ring by a one-turn extracticn-injec-
tion system, :

VEPP-2M is an alternating-gradient machine its ring con-
sisting of 8 gsections of the magnetic system, 4 short and &
long (85 cm) straight sections, 200 MHz rf cavity (the 12-th
harmonic of the revolution frequency) is installed in one of
the long straight sections, The average radius of an equilib=-
rium orbit is 2.84 m, frequency of betatron oscillations 3,1;

Fig.1

Lay-out of VEPP-2M complex: 1 - injector ILUj
2 - synchrotron B-3M; 3 - paraholic lenses and
convertor; 4 - booster; 5 - ?EIEMBM ring;

6 - rf cavity; 7 - "OLYA" detector; 8 - total
abgorption counters of the 2 -monitor.
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Energy dependence of luminositye.

Experimental values are teken from scanning.

compaction coefficient. ol =0.18; p - function in the in-

teraction point B, = 45 cm, fﬁ! 6.5 cm,

Average vacuum in the ring chamber is about 110 gtnrr,
however at the currents 0.1 mA the lifetime is already
determined by Touschek effect.

The record luminosity 9.10°9¢m™%sec™! was obtained at the

energy E=625 Mev, Fig.2 presents energy dependence of the lumi-
nosity during February-May 1975. It should be noted that in the
absence of faults the average luminosity is close to the maxi-
mum one. Works on increasing luminosity are in progress,

In autunn 1974 the Tirst detection system was mounted in
VEPP-2M - the "QLYA" detector (On-LIne), The general view of
the detector is shownm in-Fig.E. "OLYA" consista of 32 scintil-
lation counters (40 photomultipliers) and 16 coordinate wire.
spark chambers (10,000 wires) grouped in 4 identical quadrants
surrounding the interaction region, The detector covers a sco-
1id angle of 0.65x4 g steradian.

A quadrant of coordinate spark chambers conuiatu of 4 two-
coordinate spark chambers with core memory, Coordinate chambers
are used to determine the interaction point and particle ang-
les,

The counters Cu4~G7 form a scintillation sandwich for se-
paration of electrons and mesons. Each plate of the sandwich
ig viewed by its photomultiplier (FEU-82). During the subse-
quent data processing amplitudes from each plate were used to
gseparate electrons and mesons by statistical criteria,

The choice of definite geometry for a detected event was
performed by triggering scintillation counters C1, €2, C3-1
and C3-2. : : ;

To suppress background due to coﬂmic particlus time of
flight between the C3 counters of the opposite gquadrants was
measured. For the events of the effect this time should be
equal to zero, while for GGEmlc events - 2 neec, The C3 coun-
ters have the sizes 225x725x10 mmB. Each counter was viewed Dby
2 photomultipliers PM-56 DVP from opposite small sides. A sig-
nal from these photomultipliers enters the geometry compensa-

tion circuit providing the independence of the triggering mo-

ment of the point in which a particle hits a counter. Time re~
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tion ¢ounters.
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gsolution (width at half-maximum) of the time-of~flight system
is D.? nsec, Time-of-flight selection allowse to decrease a nume
ber of triggerings due to cosmic particles by a factor greater
than 100,

Additional suppression of cosmic background by a factor
of 10 was provided by synchronization of detector triggerings
with the phase of a revolution frequency.

The described apparatus composes the first part of the
"OLYA" detector. The second part will include shower and range
chambers (6.000 wires).

The luminosity monitoring was performed by detecting the
procesg of double Bremsstrahlung by 2 total absorption HaI(T‘)
counters, The counters were mounted from the opposite sides of
the interaction region along the beams, At the luminosity

1029 cn®sec™" the counting rate of K&f - events is 1 Hz,
effEGt—tn—background ratio is about 1.

Detector control, accumulation and primary data processing
are performed by a minicnmputer M=6000 in the: detéction contrnlv
room, M-6000 is in turn connected with an universal computer
"Minsk-32" whose magnetic tapes record the data, :

In February-May‘19?5 the detector "OLYA™ was used to per=
form the experiment in search of sharp resonances by scanning
the energy range 770 & 2E < 1340 Mev.

In each energy point a luminosity idtegral 200 or 300
mearn-1 was obtained. During the experiment background mea-
surements were periodically performed when the beams collided
in the neighbouring straight section., Quantitative characteris-

tics of the experiment are shown in Table, :

During the first stage of data processing two-itrack non-
collinear events (IE‘P[}H5GJ were selected in which at least

one particle had a range more than 23 gfcme.

The preliminary results of data processing show that in the .
energy range 770 - 1340 Mev no resonances in the “Tfﬁf'+ neutrals”
system exist with a cross-section greater than 0,2 of that for a
corresponding decay mode of the W = or 5‘5 -meson, Fig.,4 illust=-
rates the situation in the energy range 770 - 1026 Mev,

Separation of other reaction channels is in progress.
Besides the described experiment VEPP-2M was used to stu-
dy radiative polarization of the beams in a storage ringj/ﬁ/.
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Polarization of one beam was measured by variation in the coun-
ting rate of electrons scattered inside a bunch (Touschek ef-
fect) during the resonance depolarizarion by an external elect-
romagnetic field, The obtained experimental values of time and
degree of polarization are in good agreement with theoretical
predictions, Measurements of mucn azimuthal anisotropy in the
reaction €7e” -—)-/4 f_//( =  proved conservation of polariza-
tion in the interaction of electron-positron colliding beams,

Resonance depolarization effect was used for absolute ca-
libration of the particle energy in the siorage ring /2/: Accu-
recy in this method of measuring average energy of beam partic-
lee is predominantly restricted by irregular pulsations of the
guiding magnetic field., The energy scale of the storage ring
was calibrated with the accuracy iﬂ*10_4.

The method developed was used for precise determination
of the ?'—meaon mEEB'/E/; Resonance excitation curve was mea-
sured with the help of the "OLYA" detector. The obtained value
is (P= 1019.4 + 0.5 Mev.

Besides the experiments above VEPP-2M was used for investi-
gations not requiring the colliding beams. They include studies
of elastic and inelastic formfactors of nuclei 1in electron
scattering by an internal gas target of the bocster and the ex-
periment on Roentgen spectroscopy of molecules using synchrot-
roun radiation of the beam in VEFP-2M,
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