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General description of the project 

The project of the “Accelerator complex with colliding electron-positron beams” is aimed at the 
construction of a unique facility to  solve a number of problems in the fundamental  physics: 
search for CP-violating effects in decays of charmed particles, search for the New Physics in rare 
or forbidden by the Standard Model decays of charmed particles, tests of the Standard Model in 
the decays of  τ-leptons,  and search for and study of totally new forms of matter:  glueballs, 
hybrids, etc.  The complex will surpass the existing facilities in the productivity (luminosity) by 
2-3 orders of magnitude, reaching 1035 cm-2s-1  at a beam energy of 2 GeV, and will provide a 
qualitatively new level of experiments. To achieve this extremely high luminosity we are going 
to apply a novel idea of the Crab Waist collision scheme [-].

The proposed complex is to comprise (Figure 1):

• Two-ring e+e−-collider – Super-с-τ-factory (SCTF)

• Linear accelerator for full energy

• Positron injector

• Polarized electron injector

The main parameters of the Super-с-τ-factory collider are presented in Table 1.
Table 1: SCTF collider parameters.

Beam energy, Е GeV 1.0÷ 2.5

Perimeter, P m 813

Beam current, I A 1.7

Number of particles in beam, N 2.7×1013

Emittance, εx/εy nm·rad 8 / 0.04 

Space charge parameter, ξx/ξy 0.0044 / 0.13 

Luminosity, L cm−2s−1 1.0×1035

The design  of the detector for  the Super-с-τ-factory is based on the  most  novel  methods of 
particle  detection,  as well  as solutions that have been proven by BINP and the international 
collaboration experience of BaBar, Belle, ATLAS, etc [].

Figure 1: Scheme of the accelerator complex.



Evaluation reports and references

The project has received a number of supporting references from the following well-known and 
acknowledged experts in the field of High Energy Physics and organizations, the full texts of the 
references presented in APPENDIX A. Experts’ references to the project. to this document:

• Prof. Rolf Heuer, Director General of CERN;

• Prof. Martin L. Perl, Nobel Laureate in Physics, Professor at Stanford University;

• Dr. Atsuto Suzuki, Director General of KEK, Japan;

• European Committee for Future Accelerators (ECFA).

Evaluations below have been prepared by the request of the Ministry of Education and Science 
of the Russian Federation. The following experts have scored the project, the maximum possible 
score being 90:

• Dr. Beatrix Vierkorn-Rudolph, Deputy-Director General of the Federal Ministry 
of Education and Research of Germany, ESFRI Chair: no scores, neutral opinion;

• Dr. Atsuto Suzuki, Director General of KEK, Japan: 81 scores; 

• Prof. Tatsya Nakada, Full professor at the Swiss Federal Institute of Technology 
Lausanne, Switzerland, Chair of ECFA till 31.12.2011: 78 scores; 

• Prof. Guido Martinelli, Director of the International School for Advanced Studies 
(SISSA), Italy: 90 scores; 

• Prof.  Gianpaolo  Bellini,  Full  professor  at  the  University  of  Milano,  Italy:  90 
scores.

Present situation and planning

BINP is currently operating a number of large high energy physics facilities:
• e+e--collider VEPP-2000 for up to 2 GeV collision energy with the SND and CMD-3 

detectors,
• e+e--collider VEPP-4M for 2-11 GeV collision energy with the KEDR detector,
• Deuteron facility for nuclear physics experiments at the VEPP-3 accelerator.

The present status of the project is as follows:
• the physics program has been worked out;

• the conceptual design report with cost estimation has been completed [];

• the roadmap of the project with timelines has been prepared [];

• the R&D on FARICH, one of the key SCTF detector subsystems, have advanced well [,]. 
Philips  Digital  Photon  Counting (Germany) in  cooperation  with BINP has started an 
independent development of a novel photon detector for this subsystem;

• with the high luminosity of the SCTF, the data rate from the detector will be close to 
10 GBytes/s  and  the  total  amount  of  data  to  be  collected  will  reach  200 Pbytes, 
unprecedented  for  the  modern  physics  experiments.  Therefore,  the  computing 
infrastructure is one of the key elements in the construction of the SCTF detector.  The 
conceptual model of the computing infrastructure of the SCTF, supported by the Russian 
Government Program “Research and development in priority directions of development 
of scientific and technological complex of Russian Federation for 2007-2013”, has been 
developed; 

• the  project  of  construction  of  the  buildings  and facilities  is  close  to  completion  (Q2 
2013);

• BINP has already invested 37 MEuro in the capital construction and injection complex.



Other  activities  on  the  project  will  start  as  soon as  the  project  is  approved by  the  Russian 
government.

The construction of the accelerator complex is planned for a period of 6 years. It is broken into 
phases, which are presented in Table 2.

The accelerator complex is to start operation in 2020 if the funding starts in 2014.
Table 2: Timeline of the project activities

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Formation of management

Accelerator complex

Research

R&D

Prototyping & testing

Manufacturing

Assembling

Commissioning

Reaching the design 
parameters

Detector

R&D

Manufacturing, 
assembling, and testing

Mounting and 
commissioning

Software development

Building infrastructure

Figure 2: Existing and projected buildings and underground tunnels for the accelerator complex



Design and research

Construction

Legal issues

As  a  large  volume  of  equipment  and  components  including  in-kind  contributions  from  the 
collaborators will be imported for the construction of the SCTF, it is necessary to develop a 
simplified legal procedure of import to provide equitable international participation in the project 
and avoid high taxes. It is a common practice with international particle physics experiments. In 
addition, it is necessary to establish an appropriate income tax rule for the foreign researches that 
are working in Russia for the project and paid by their home institutes, to avoid double taxation.

Governance

BINP has 

• wide  experience  (organizational,  in  particular)  of  accomplishing  large-scale  physics 
projects at the Institute (the VEPP-2000 and VEPP-4M colliders, unique free electron 
laser with the record parameters in the terahertz range, and thermonuclear facilities GOL 
and  GDL),  in  Russia  (the  Sibir-2  synchrotron  radiation  source)  and  worldwide 
(synchrotrons for the free electron laser in the Duke University (USA) and Brookhaven 
National Laboratory (USA));

• experience of successful collaboration in long-term international projects (LHC, Belle, 
BaBar, and many others); 

• an advanced administrative and economic infrastructure for large-scale purchases (both in 
Russia and worldwide), accounting and legal activities, etc. 

As a result, the Institute has all the background, divisions and structures needed to manage the 
research  and  development,  construction,  and  exploitation  of  the  SCTF  and  carrying  out 
experiments on fundamental physics and to develop innovative technology products.

Since the project has been developed for a few years,  it  would be appropriate to review the 
already established structure of the project management (Figure 3). 

The existing management of the project is divided according to its basic structural elements: the 
accelerator  complex,  detector  complex,  computing  and  simulation  complex,  and  civil 
engineering complex.  Each complex is  hierarchically  subdivided into  systems,  elements  and 
activities. The working groups are related to the advisory groups, which involve Russian and 
foreign experts from laboratories of similar profiles, as well as specialists from the International 
and European committees for Future Accelerators (ICFA and ECFA). The  Super-с-τ-factory 
project is reviewed at specialized seminars and workshops (ICFA Workshop on Beam Dynamics 
at High Luminosity e+e− Factories, Novosibirsk, April 14-16, 2008, 10th International Workshop 
on  Tau  Lepton  Physics  Satellite  Meeting:  «On  the  Need  for  a  Super-Tau-Charm  Factory», 
Novosibirsk, September 26-27, 2008, RECFA Meeting, Vienna, Austria, March 12, 2011) as well 
as in discussion of the project's elements at various Russian and international conferences and 
workshops.

Since the funding and realization of the proposed project requires significant contributions from 
government  agencies  and  international  collaborators,  a  considerable  modification  of  the 
management structure is foreseen after the funding decision is taken. The modification follows 
the recommendations suggested in Appendix 4 to letter CM-811/16 dated August 16, 2011 from 
the Russian Ministry of Education and Science. Such modification naturally fits the existing 
management structure (Figure 4) by including the Management Board, Coordination Committee 
and Finance and Monitoring Committee. The informal advisory groups are transformed into the 
Scientific Advisory Board.



The management structure may be reviewed later with participation of all collaborators.

Partnership

Apart from its mission in performing the fundamental and applied research, BINP serves as a 

Figure 3: Structure of the Super-с-τ-factory project management at the technical design stage.

Figure 4: Structure of the Super-с-τ-factory factory project management at the construction stage.



center  for  development  of  the  university  science.  BINP most  closely  collaborates  with  the 
Novosibirsk State University (NSU) and the Novosibirsk State Technical University (NSTU). 
BINP is the home institute  for six departments of the Faculty of Physics at  NSU and for a 
department of the Faculty of Physics and Technology at NSTU. The departments are quartered at 
BINP  with  fully  equipped  classrooms  and  lecture  halls  as  well  as  training  laboratories. 
Undergraduate internship at the Institute starts from 3rd or 4th year. Lectures are given by the 
leading researchers  of  the  Institute,  and  students  carry out  research  work  in  its  laboratories 
supervised by highly qualified specialists. Such a problem-oriented close-to-practice education 
system allows BINP to train competent physicists and engineers that are necessary for realization 
of the project.

BINP is involved in long lasting collaborations with other world-known institutes of Novosibirsk 
Scientific  Center,  namely  Boreskov  Institute  of  Catalysis,  Nikolaev  Institute  of  Inorganic 
Chemistry,  Rzhanov Institute  of Semiconductor Physics,  etc.  Besides scientific collaboration, 
these institutes supply various materials (high purity gases, scintillating crystals, silica aerogel) 
and devices to BINP. These relations will be of high importance for the project.

Budget issues

The financing required for the construction was estimated in 2011 (Table 3). It should include 
contributions  from the  Russian  Federal  budget,  foreign  partners  and  non-budgetary  sources. 
Construction of a hotel in the local area is foreseen with local business involvement.

BINP has  already  invested  25 MEuro  of  its  non-appropriated  funds,  mainly  in  the  injector 
facility. Another 12.5 MEuro of federal budget funds have been spent on the design and capital 
construction of the buildings and tunnels for the SCTF. The total  budget of the construction 
including the already spent funds is estimated as 436 MEuro.

The operation of the accelerator complex during 10 years of the lifetime period requires an 
annual financing of 7.5 MEuro. It is also planned to upgrade the complex in the middle of that 
period, to meet the updated physics requirements. That will require additional financing.

Table 3: Required budget for the construction of the SCTF, million Euro.

Accelerator 207.50

Research&Development 14.75

Purchase and production 148.75

Assembly and commissioning 44.00

Detector 91.00

Research&Development 11.50

Purchase and production 77.75

Assembly and commissioning 1.75

Building infrastructure 100.00

Design and research 1.38

Construction 98.62

Total 398.50

Present and potential user community in Russia and abroad

187 scientists from 20 institutes and universities all over the world are taking part in the project. 
They are listed in Appendix A to Ref. .

In  future  the  collaboration  will  expand  up  to  several  hundred  researchers  due  to  the  high 



scientific  significance  of  the  project  and  strength  of  the  existing  and  recent  international 
collaborations  at  the  flavor  factories  over  the  world  (BaBar,  Belle,  CLEOc,  BES-III, 
SuperKEKB).

Existing and planned international collaborations

BINP has 40 years’ experience of collaboration with numerous institutes and laboratories all over 
the world. BINP has been participating in all the major accelerator, HEP, SR and plasma projects 
including LHC, PETRA III, X-FEL, FAIR, Belle, Babar, etc.

It  is  also  planned  to  attract  a  wide  international  collaboration  to  the  construction  of  the 
accelerator complex and carrying out experiments with it.

BINP signed memoranda on cooperation with INFN, Italy and KEK, Japan on joint development 
and construction  of  the  SCTF.  These  laboratories  have  large  experience  in  the  creation  and 
operation of high luminosity e+e−-colliders: DAFNE at INFN and KEK-B at KEK.

A Letter of Interest has been signed with the John Adams Institute (UK). Execution of similar 
documents is being discussed with scientific centers in USA, France, Poland, Italy, China and 
other countries. Regarding Russian scientific organizations, nine institutes (JINR, PINP, ITEP, 
INR RAS and others) expressed their readiness to participate in the project. An agreement on 
participation in the project was signed with the Joint Institute of Nuclear Research (Dubna).

The signed collaboration agreements are presented in Ref.  (Appendix D).

Access policies to facilities and data

1. All collaboration members will have access to facilities intended for accomplishment of the 
collaboration experimental tasks.

2. However, each person who wants to participate in the R&D detector works and/or in shifts 
during the experiment should have a confirmation of his/her ability to work in the related 
conditions (electricity,  radiation etc.)  issued by his/her  home institute.  While  working at 
BINP, each collaborator should follow the BINP safety instructions.

3. All collaborators will have access to the general design drawings of the detector as well as 
sub-detectors. However, access to the drawings of some details of the sub-detectors may be 
limited by a decision of the responsible sub-detector group.

4. The full data set collected by the collaboration in the experiments will be available for all 
collaboration members.

5. Specific software needed for handling and analysis of the experimental data collected by the 
collaboration will also be available to all collaborators.

6. All  experimental  results  obtained by the  collaboration  will  be  published  in  Russian  and 
International scientific journals for the community of physicists to know these results.

Relations with industry

BINP has workshops and broad experience of producing accelerator and detector components for 
HEP, medical and industrial applications. Most of the accelerator complex components will be 
produced by the BINP workshop. Some components will  be produced by other Russian and 
foreign contractors.  

The BINP workshop comprises 150 technological divisions, sectors and specialized shops with 
the total area of 60,000 m2 and about 1,000 workers, technologists and engineers. It has many 
precise test benches for mechanical, magnetic, electrical, vacuum, cryogenic, water, etc. tests of 
manufactured  equipment.  The  workshop  has  obtained  an  ISO  9001:2008  certificate  for 
production  of  electromagnetic,  vacuum,  cryogenic  and  other  elements  of  electrophysical 
facilities for the scientific researches and applications. 



The BINP design  department  employs  70 designers  and is  equipped with modern  graphical 
workstations.

In addition, BINP has been fruitfully cooperating with a lot of Russian and foreign industrial 
companies. BINP and its Russian partner companies produced a vast number of components for 
the LHC. 

BINP has close relations with the local photomultiplier tube producers (Ekran-FEP and Katod). 

BINP has established close relationship with Philips Digital Photon Counting (PDPC), Germany. 
A joint development of a novel digital silicon photomultiplier for application at the SCTF has 
been started without any external funding.

The cryogenic system for the superconducting coil of the SCTF detector is to be produced by 
Linde Engineering.
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