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THE LEP DATA CONCLUSION:

?There are only three families of fundamental
fermions !”

The results of experiments at LEP have shown
that there are no new neutrinos, charged lep-
tons, or quarks with masses below 45 GeV/c2.

It therefore appears that the present three
families of fundamental fermions will be the
only ones that are experimentally accessible
in the immediate - and perhaps far future.
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-~ What we want to learn about the 7 and v,

455

Test 4
Subject Search for | Standard | Tau-charm
New Physics | Model | Factory
Understand 1-charged particle modes puzzle = v ? v 4 v r
Untangle multiple 7r%nd 7] in 1-charged V4 V4
particle modes : 7 :
Precise measurement of B(€vV),B(uVV),B(TV), Vv 4 (v )
B(I{I/),B(p-ll), and their ratio to 0.5%
Precise measurement of Cabibbo-suppressed modes V4 V4 v4
‘| Full study of dynamics of T — evv, Vv v v
T — MUV analogous to [ — €LV in detail
Detailed study of 3-, 5-, 7-charged particle modes 4 V4
Find and study rare allowed modes such as 4 V4 @,‘
radiative decays and second-class currents
‘Explore forbidden decay modes V4 Vv @
Precise measurement of T lifetime Vv v
Explb”x‘é;lff mass to a few MeV/c? Vv v {v
Detect U7 Vv Vv
Study interactions of U/ Vv v
Precise low energy study of ete™ — T+T—, 7‘+7‘—’)/ Vv v V4
Precise high energy study of eTe™ — 7'+7'_, T+T—’Y V4 v
Study of 2° — 717~ v v
Study of W~ — 77U N4 v
Measure B(D™ — T “Ur) ? v v
Measure B(D; — 77 U5) ? v v
Measure B(B~ — 77 1;) ? 4
Make and study 777~ atom v v 7




Tasks of the Tau-Charm Factory detector group

e Development (adaptation) of a physics programme for the
JINR Tau-Charm Factory.

¢ Selection of the optimum detector design adequate to the
physics programme and real conditions of the JINR.

. o Setting up of expert groups that can carry out designing

and methodical research and become kernels of future col-
laboration after the project is approved.

e Establishment of contacts with leading centres with a view
to possible wide international collaboration within the frame-
work of the JINR project.
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- on JINR CTau-FACTORY
X (29-31 May 1991, JINR,Dubna)

Tentafive toplcs:

1. Physlos Investigation program at CTau-factory
1.1 Tau-epton and tau-neutrino physics
12 Charmed meson physks
1.3 JPsl-particie physics -
1.4 Charmed baryon physics
1.5 Other physkes problems
2. Accelerator physies

3. Detector
3.1 Small-angle detectors
.32 Tracking system - ,
3.3 Particle Identification system
34 Electomagnetic calodmetry
3.5 Superconducing solenold
3.6 Muon deleclor
3.7 Trggers
3.8 Monte-Carlo simulation

4. Data acquisition and analysls system

Organizing Committee:

Chairman:  D.Kiss Deputy Chalrman:  AN.Sissakien

Members:  D.Ebert R.Pose
Yu.N.Denlsov N.A Russakovich
L.A.Golytvin LA Sevin
V.G.Kadyshevsky V.P.Shelest
V.M.Kotov . G.A Shelkov
L.M.Onischenko Ta.Vylov
E.A.Perelstein

Workshop Secretary: V.A.Bednyalcow
All corespondence should be addressed to;
Bednyakov V. Lab.of Nuclear Problems, JIMR, Head Post O‘h.
P.0.Box 79,101000 Moscow, USSR
FAX: (7095)200-2283  TELEX: 911821 DUBNA SU
' E-mall: CHELKOV@VXCERN.BITNET
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CONCLUSIONS

of The First Workshop on JINR C-TAU
| Factory ~

29-81 May 1991, Dubna

1. The cr -factory physics programme for the
precision study of the properties of the 7-
lepton and c-quark-containing particles near
their production threshold is of current im-
portance and aimed at studying the fun-
damental problems of particle physics. It
can not be implemented at the existing or
planned facilities.

- 2.In general, the research programmes pro-
posed now for high-intensity et e~ colliders
(¢-, cr-, B-, Z-factories) complement one
another and are likely to yield the best re-
sults if fulfilled together.

3. Implementation of this programme will take
at least 10 years after putting into opera-
tion the above installations.

4. As the research programme is rather wide,
it is reasonable to construct at least two
installations of each type, which will also
ensure the necessary confidence level of the
data obtained.
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5. Being a project of a perfect facility for mod-
ern particle physics, the cr-factory and uni-
versal detector project is relatively cheap
and feasible for the JINR.

6. The significance of the project is far beyond
the above-mentioned scientific reasons:

e development and construction of this col-
lider allows a new modern basic facility of
world class in the JINR for particle physics
research; ‘

- e participating in this work based on the ad-
vanced technological experience many spe-
cialists (accelerator and other physicists, en-
gineers, designers, workers) will improve
their professional skills, which will raise the
general level of the scientific research in the
JINR;

¢ new competitive basic facility will allow the
JINR to remain attractive to the scientists
of the member-states for another 10-15 years
and to attract scientists of other research
centres;

e construction of the cr-factory in the JINR
will allow many young specialists of the
member-states to be trained according to
the present-day requirements and will be

helpful in replenishing the JINR staff with
talented youth.

460



STATUS REPORT ON THE JINR TAU CHARM
FACTORY PROJECT.

A. SISSAKIAN, E. PERELSTEIN

1. INTRODUCTION.

The project of an electron- positron storage complex is presently studied at JINR to
provide promising investigations in the Institute’s traditional fields of elementary particle

~ physics, nuclear physics, condensed matter physics, as well as applied investigations [1].

The project discussed involves: a high resolution neutron source (IREN), a Tau Charm
Factory (TCF) and an 8-10 GeV positron (electron) storage ring (NK-10). The construc-
tion of the complex is expected to have three stages. At the first stage, the high resolution
neutron source is to be built. The IREN construction decision was approved at the 76th
session of the JINR Scientific Council in June, 1994. The second stage is the construction
of the Tau Charm Factory. A successful discussion of the Tau Charm Factory proposal
took place at the past 75th session of the JINR Sientific Council in 1994. For successfull
realization of the TCF project it is expected to organize a wide international collaboration
to include as many countries from all continents having an interest to Tau Charm Physics
as possible.

- _We believe that the location of TCF or a similar installation at Dubna has many ad-

_ 'vantages. It would open new possibilities to advance high energy physics in East European

Countries where JINR is a well-known scientific centre, to develop new high technologies

-and to raise the education level of young people in this region, as well as to create an

international collaboration in this field of physics. JINR has a Training Centre, and on
this basis it is possible to establish an International University at Dubna where the par-
ticle physics students could have their using practice at the modern facility such as TCF.
Presently there are about 500 high energy physicists in the JINR staff. The development
of the international collaboration around the JINR TCF will be based on a wide access
to TCF for a large number of visiting scientisis and students, the progress with JINR’s
computer net communications, the geographical location of Dubna (near Moscow, near
the international airport Sheremetyevo), the available infrastructure of JINR as an inter-
national scientific centre.

2. TAU CHARM FACTORY PHYSICS PROGRAMME.

The requirements for TCF physics, machine and detector have been discussed at many
workshops [2],(3], [4],[5],[6]. The scientific research programme for the Tau Charm Factory
includes tau-lepton and tau-neutrino physics, charmonium spectroscopy, CP violation
experiments, charmed baryon physics and meson spectroscopy.

The core of the experimental programme for Tau Charm Factories must be: the study
of properties of the second-generation quarks and the third-generation leptons through in-
vestigations in tau-lepton physics, charmed meson physics, charmonium physics, charmed
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[ Experiment | Collider | E.,(Gev) | Number of 777~
BES BEPS 4 10
ARGUS DORIS 10 3.75 -10°
CLEO CESR 10 210
ALEPH LEP 91 5 -10*
DELPHI LEP 91 5 -10*
OPAL LEP 91 5-10*
L3 LEP 91 5 -10*

TCF 3.57 4-10°
JINR TCF 3.67 2107
TCF 4.25 4107

Table 1: 7*7~ production at e*e~ colliders ( presented by Prof. Alan Weinstein).
CESR: L > 2:10%%em™2s™1 = 10pb~ /day = 1.5fb~ Jyear. CESR - upgrade: Niunes : 7 x
1— 9 x 5— L = 10**(1996). B - factories: SLAC (3-10%cm—2s~1), KEK (10%cm—2s71).

baryon physics. This is the energy region where the BEPC facility recently built in Beijing
(China) operates. Nevertheless, the experimental statistics for this energy region is far
from being rich. So, one of the reasons for building Tau Charm Factories is to get higher
luminosity.-

In Table 1 there are the tau- lepton pair production rates for different centres [7] and
for the JINR TCF.

~— ~ Besides, TCF allows one to study properties of tau-leptons and charmed baryons near

their production threshold and thus to obtain high-quality information at a uniquely low
background.

So TCF is an ideal instrument to investigate most interesting features of the Standard
Model and the hadrons as a composite system [8]. It plays a role of source of 7 and
D-mesons with ~ 107 events per year which provide rather good statistical accuracy

(< 1%).

" 3. THE PRESENT STATUS OF THE ACCELERATOR PART OF THE
JINR TCF PROJECT.

Presently two TCF projects with a centre-of-mass energy range 3-5.7 GeV are being
studied. The first one aims at CERN-ISR site, so taking advantage of the existing powerful
injector, and the second one is directed towards construction at Dubna. These projects
have many common features, apart from the site, because of well identified constraints
and a strong collaboration between designers. We have three possible phases for the TCF
project [9]. . ‘

~ The first phase of JINR TCF operation is planned to be conventional scheme. The
next one may be monochromatization [10] or crossing angle scheme [12],which provides a
luminosity of 3+5-10% cm™2 ™1, o

The injection complex consists of a preinjector and a fast booster synchrotron, where

electrons and positrons are finally accelerated up to the main ring energy [11]. The
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Standard Monochrom. Cros. angle
scheme scheme scheme
Beam energy, GeV ' E 2.0 2.0 2.0
Luminosity, cm~%s™! L 1.0-10% 0.9-10% 3.5-10%
C.M. energy resolution, MeV Ow 1.9 0.14 1.7
Circumference, m C 377.8 377.8 371.8
Natural emittance, nm : & 426 17.0 - 299
Damping partition numbers ~ J,/J,/J, 0.6/1)24  2/1/1 0.6/1/2.4
Bending radius in arc, m p 10.5 10.5 10.5
Damping times, msec 7e/7y/7s 37/22/9 18/35/34 41/25/11
Momenium compaciion a 1.58-.10=2  8.02.10°° 1.59.10~2
Energy spread oR 6.66-10~¢  7.32.10~¢ 5.89-10*
1 Total current, A I 0.566 0.479 2.0
Number of particles per bunch N; 1.49-101  1.26-10" 1.05-10%
Number of bunches ks 30 30 150
RF voltage, MV v 8 5 7
RF frequency, MHz fap 476 476 476
Harmonic number q 600 600 600
Energy loss per turn, kV _ Uy 226 143 199
Bunch length mm ‘ o, 8.15 8.06 7.72
Bunch spacing, m Sy 12.6 12.6 2.52
Required long. impedance, Ohm | Z,/n| 0.25 0.18 0.27
Beta functions at LP., m p:/pf, 0.20/0.01 0.01/0.15  0.50/0.01
_| Vertical dispersion at I.P., m D; 0. 0.36 0.
Beam-beam parameters &/€ 0.04/0.04 0.04/0.03  0.04/0.04

Table 2: List of parameters of tau-charm collider

preinjector energy 500 MeV will be also suitable for initial acceleration of particles for the
Synchrotron Radiation (SR)- source NK-10 in future. The average lummosxty is ensured
at the level of 80 % of peak one.

The conventional scheme is considered as the basic one for the JINR TCF. The versatile
design of the collider provides the possibility to work with the monochromatization for the
experiments requiring a small energy resolution [10]. The horiz_onta.l crossing angle option

- with minimum modifications in the storage ring is discussed in [12]. Only interaction and

separation regions have been replaced, while keeping the arcs and the long straight section
oppomte to interaction point untouched The list of TCF parameters for three options is
given in Table 2.

The main features of the desngn prepared by JINR (Dubna), SRIEA (St. Petersburg),
RIPR (St. Petersburg) on the base of the versatile lattice were discussed in [10).

The aluminum vacuum chamber of TCF is designed in such a manner that SR goes
through next straight section and is absorbed at the bending magnet end. Providing the
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chemical cleaning and heating of the vacuum chamber the outgassing rate of aluminum
much less then stimulated desorbtion. Using the combined pumps one gets the pressure
about 2:10-"Pa at the absorber location, which corresponds to the beam lifetime of 30 b.
The additional pump is used for the pumping of the remaining part of vacuum volume
and provides the pressure at the level 2:10~%Pa.

The 500 MHz superconducting RF cavities is planned to use. The total value of SR
and HOM losses at energy E = 2.0 GeV is of order 300 kW and the maximum RF voltage
is of 8 MV for one ring. The RF power supply scheme for TCF is grounded on the principle
of separate supply of each cavity using the 80 kW klystrons developed at "SVETLANA”
(St.Petersburg). The RF power supplier consists of 4 independent FR lines with the total
output power 320 kW.
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