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Abstract
Accelerator complex with colliding electron-positron beams is a project of Budker Institute of Nuclear Physics aimed at solving a broad range of fundamental and applied tasks. Super-с-τ-factory, the core part of the proposed complex, will exceed by its efficiency (luminosity) the existing facilities in a similar energy range by a factor of 100, and will help reaching the record sensitivity to new, still undiscovered, processes in the fields of charm and tau-lepton physics. This facility will also serve as an inherent part of the multidisciplinary research infrastructure in the Siberian region. Completion of this megaproject will put Russia at a new level of high-energy physics research, will lead to the development of new science-intense technologies and their application in industry, will attract skilled specialists from all over the world. 

The present roadmap document settles the goals and priorities of the megaproject, analyzes the ways of their realization and describes the expected results. 
1 Introduction

1.1 Basic principles of the roadmap document

Present roadmap document reflects the modern status of high-energy physics areas studied using the accelerators with colliding electron-positron beams (e+e−-colliders) and prospects to construct in Novosibirsk the next-generation accelerator with the beam collision intensity (luminosity) 100 times higher than the similar existing facilities. Such megaprojects are an important and inherent part of the research infrastructure worldwide. This document considers issues of collider applications and innovative development needed to accomplish the project. Various aspects of the project accomplishment (organizational, scientific, technological, educational, etc.) are considered within the single timescale.

The Roadmap is based on more than a half-century experience of constructing the electron-positron colliders at BINP SB RAS and carrying out research in the field of high-energy physics. The Roadmap was prepared by the experts from various Russian and international organizations, including both the collider and detector developers and experimental physicists utilizing this equipment. Analytic work based on Russian and international documentation on the fundamental and applied aspects of using the accelerator complex has been performed separately. Representatives of the main Russian and foreign research centers participated in the preparation of the Roadmap. The total number of experts who took part in the project is 185. 

An important part of the work on this document was to collect opinions of authoritative experts about the Super-с-τ-factory project. In particular, support of the project was expressed by Rolf Heuer, Director General of CERN, in his letter to the Russian Minister of science and education A.A. Fursenko (Appendix C.1). Appreciation of the Super-с-τ-factory project's significance was expressed by the Nobel prize laureate Martin Perl (See Appendix C.2). The project was submitted to the European Committee for Future Accelerators (ECFA) and has got its approval (Appendix C.3). 

The Roadmap follows the principle of defining the megaproject's goals and building up the series of activities aimed at achieving these goals. 

A planning horizon of the Roadmap is 20 years with the long-term goal to complete of the Super-с-τ-factory physics program. The short-term period is planned for 6 years and has its goal of creating the Accelerator Complex infrastructure and developing the essential technologies (including the innovative ones) which can be implemented in the medium and long terms as integrated products. A medium-term period of 10 years includes operation of the Accelerator Complex and prospective upgrade of the Super-с-τ-factory and its detector. 

The roadmap activities are grouped into tasks according to the goal features and to platforms by the functional features. The tasks include activities needed to accomplish a certain stage of the project. To facilitate the convenience of the analysis of cause-effect chain completeness, the activities of different kinds are grouped (classified) into platforms. The following list of platforms is chosen for the present Roadmap: 

	Platform
	1.
	 Management platform

	Platform
	2.
	 Project infrastructure development

	Platform
	3.
	 R&D and new technologies aimed at project's realization

	Platform
	4.
	 Training of scientific and engineering personnel

	Platform
	5.
	 International collaboration


The activities manifest themselves in their cause-effect sequence on the time axis of the Roadmap. The interrelations between the key elements are shown in the visual representations of the Roadmap. 

1.1 Accelerator complex

The accelerator complex with colliding electron-positron beams includes: a two-ring collider – the Super-с-τ-factory, a linear accelerator with the energy equal to the full Super-с-τ-factory energy, a positron injector, and a polarized electron injector. The schematic view of the Super-с-τ-factory and the injection complex is shown below. 
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The application of recently invented method of beam collisions at large angle in the final focus allows the Super-с-τ-factory to reach the record peak luminosity of 1035 cm-2s-1 at the beam energy of 2 GeV. This is several hundred times larger than the highest achieved so far luminosity in this energy range. Besides, the proposed Super-с-τ-factory will feature the beam energy range of 2-5 GeV, twice broader than that of the currently operating BEPC II collider in China. 

The Accelerator Complex is expected to include already existing facilities: the new VEPP-2000 collider commissioned in 2009, the VEPP-4M collider operated since 2000 and used for high-energy physics experiments and as a synchrotron radiation source, and the VEPP-3 booster used as a SR source for nuclear physics experiments. Completion of the injection complex construction will radically improve the efficiency of those existing facilities. Research activities at the existing and proposed facilities require constructing new multipurpose and specialized detectors. The multipurpose detector CMD-3 and the detector SND are already constructed for the VEPP-2000 collider, while the KEDR detector is currently in operation at the VEPP-4M collider. Upgrade of the Deuteron facility aimed at nuclear physics studies at VEPP-3 is now in progress. Experiments at the Super-с-τ-factory will require constructing a new multipurpose detector; this is planned to be achieved with international collaboration involvement. 

The technical details of the Accelerator Complex construction are reflected in the Conceptual Design Report — https://ctd.inp.nsk.su/docs/ScTau_CDR_en/CDR_en_ScTau.pdf.
2 Platforms
2.1 Project management

The Budker Institute of Nuclear Physics SB RAS has 

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

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

· 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 research and development, construction, exploitation and carrying out experiments in fundamental physics, and also to develop innovative technological products based on the megaproject “Accelerator complex with colliding electron-positron beams”.
Since development of the electron-positron collider has already been in progress for a few years, it is appropriate to review the already established structure of the project management (see Fig. 2.1). 
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The project management scheme shown here can be attributed to the “management of the technical design of the megaproject”, since the main objective of the stage considered here is the creation of the technical project ready to be implemented given the appropriate financial support. 

The existing management of the project is divided according to its basic structural elements: accelerator complex, detector complex, computing and simulation complex, and civil engineering complex. Each complex is hierarchically subdivided into systems, elements and activities. Working groups are related to the advisory groups which involve Russian and foreign experts from the laboratories of similar profile, as well as specialists from the International and European committees for Future Accelerators (ICFA and ECFA). Review of the Super-с-τ-factory project is performed in the form of 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 by discussing the project's elements at various Russian and international conferences and workshops.  
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Since funding and realization of the proposed megaproject requires a significant contribution of government agencies and international collaborators, significant modification of the management structure is foreseen at the first stage of the project construction, after the funding decision is taken. The modification follows recommendations suggested in the Appendix 4 of the Russian Ministry of Education and Science letter CM-811/16 dated August 16, 2011. Such modification fits naturally the existing management structure (see Fig. 2.2) by including the Management Board, Coordination Committee and Finance and Monitoring Committee. Informal advisory groups are transformed into the Scientific Advisory Board.

2.2 R&D and new technologies aimed at realization of the project
The proposed Accelerator Complex is primarily aimed at solving the problems of fundamental physics. Studies of the fundamental properties of matter and obtaining new world-class results requires construction of complicated scientific facilities, which is impossible without developing the most advanced beam technology, detector technology, information processing solutions, etc. Practice shows that solutions found as a result of this activity have high innovation potential and can be successfully applied in industry, agriculture, medicine and other, seemingly far from fundamental science, areas. 

2.2.1 Accelerator complex

A detailed description of the accelerator complex for the Super-с-τ-factory is given in the Conceptual Design report. As far as it concerns the task of plotting the project’s roadmap it is necessary to consider the collider from the point of view of feasibility and efficiency of realizing a series of research and development works, implementing and applying new scientific and technological solutions, as well as developing prototypes of installation’s key elements that should be successfully tested to confirm principal feasibility of the whole project. This section presents the basic critical ideas and the innovation accelerator technologies built into the new generation electron-positron collider  that allow one to effectively carry out experiments according to the physics program at luminosity up to 1035 cm-2s-1. The collider has one interaction point where, depending on the experimental program, one of the two interchangeable detectors can be installed.
Key ideas and technologies built into the project and their status at the present stage are listed in Table 2.1.

The Accelerator Complex of the Super-с-τ-factory consists of the following facilities:
· positron injector,
· polarized electron injector,
· linear accelerator for the full energy,
· two-ring collider.
Two independent injectors allow one to effectively produce particles without wasting time on changing polarity of magnets and realize the scheme of concurrent two-bunch acceleration. A linear accelerator (unlike synchrotron) allows particles to be accelerated preserving polarization degree, as well as accelerate large particle charges with smaller loss and higher frequency.
Table 2.1  Advanced ideas and technologies of the Accelerator Complex
	Key feature
	Feature support
	Status

	Maximum peak luminosity up to 1035 cm-2s-1
	Provided by the Crab Waist collision scheme.
	This scheme was successfully tested in 2009 at DAFNE collider (LNF, Italy). Test results demonstrated good agreement with theory.

	Vertical focusing in the interaction point down to 180 nm size
	Provided by the unique two-aperture compact superconducting quadrupole lens. 
	BINP SB RAS has a large experience of producing superconducting magnets. The required quadrupole lens has been made in BINP by its own initiative and is to be tested at the end of 2011.

	High luminosity at low energy
	Provided by the usage of superconducting damping wigglers.
	Wigglers with the required parameters were produced in BINP earlier for synchrotron radiation sources.

	Polarized electron beam
	Polarized electron source.
	Similar source was made in BINP in 1990th for NIKHEF (Amsterdam). BINP has all the technologies for electron source development for the Super-c-τ-factory project.

	Longitudinal polarization at  the interaction region
	Provided by 5 “Siberian snakes”.
	“Siberian snakes” were developed at BINP to control the beam polarization in cyclic accelerators. At present BINP has appropriate experts and resources for the development of “Siberian snakes” in the Super-c-τ-factory project framework.

	Beam life time
	Provided by the necessary injection rate.
	Injection complex was built at BINP and presently is at the stage of commissioning. An upgrade project aimed at providing the Super-c-τ-factory with the required number of positrons has begun.

	Beam currents greater than 2 A
	Provided by the number of bunches and the number of particles in a bunch.
	B-factories in USA and Japan and φ-factory in Italy have experience of working with currents greater than 2 A. BINP is planning to draw in the experience of these laboratories for the development of low-impedance vacuum chambers and feedback systems. Corresponding agreements have been signed.


2.2.2 Detector of Super-с-τ-factory

World experience shows that even most developed countries are not able to construct a megascience installation alone and carry out research with it. This task demands concentration of technical capabilities and intellectual resources of many universities, research centers of the country where an installation is located and that of other countries. Therefore after an approval of the project it is planned to create a wide international collaboration to develop and construct the detector for the Super-с-τ-factory and conduct research with it. 
Accomplishing the physics program of the experiments at the Super-с-τ-factory will demand a universal magnetic detector. The detector should have a number of special features and the following parameters:

· Excellent momentum resolution for charged particles and good energy resolution for photons;

· Outstanding parameters of a particle identification system in comparison with the existing and perspective detectors;

· Digitizing electronics and a data acquisition system have to be capable of reading out events with 300-400 kHz data rate with 30 kB average event size;

· Trigger should be capable of selecting events and reject backgrounds at high detector occupancy.

Detector (Fig. 2.3) includes a standard set of inner subsystems: vacuum chamber, vertex detector, drift chamber, particle identification system based on focusing aerogel RICH (FARICH), electromagnetic calorimeter based on pure CsI crystals, superconducting solenoid, iron yoke with a built-in muon system. Front-end electronics inside the detector perform a digital conversion of signals and transmit digital information via 10 Gbps  optical links.
Besides, there are outer detector systems and services including trigger and data acquisition system (TDAQ), data centers, magnet cryogenic system, engineering complex.
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Table 2.2 and Table 2.3 briefly describe the purpose and the status of the detector components.

Table 2.2: Detector subsystems
	Detector system
	Purpose
	Baseline technique
	Status

	Vertex detector
	Precise measurement of the position of the tracks’ originating point (vertex). 
	Time Projection Chamber with Micro Pattern  Gaseous Detectors
	This technique is new for the accelerator experiments. It is being developed for PANDA (FAIR), ILC, etc. A few prototypes exist.

Possible alternative – traditional silicon microstrip detector. 

Application specific integrated circuit chips (ASIC) are required for the front-end electronics.

	Tracking system
	Measurement of trajectories and momenta of charged particles in magnetic field, particle identification, charged trigger.
	Drift chamber (DCH)
	This well-established technique has been world-wide employed for decades, including BINP. The BaBar DCH can be taken as a base for the Super-с-τ-factory.

	Particle identification (PID) system
	Identification of charged particles that cannot be performed by other systems.
	Focusing Aerogel based Ring Imaging Cherenkov detector (FARICH)
	This unique technique employs multilayer aerogel for focusing Cherenkov light that improves a PID performance. A small scale FARICH prototype has been built and tested; the obtained parameters are as expected. 
Detector magnetic field requires the usage of silicon photomultipliers (SiPM) which is rather expensive now. There are several SiPM producers in Russia and abroad. 
ASICs are required for the front-end electronics.

	Electromagnetic calorimeter (EMC)
	Measurement of the photon energy, identification of electrons and positrons, neutral trigger.
	Crystals of inactivated (pure) CsI
	BINP has a large experience of using alkali halide crystals NaI and CsI in the calorimetry: ND, SND, CMD-2/3, KEDR detectors. BINP developed and produced calorimeter counters for the experiments Belle (Japan) and WASA (Sweden). A similar calorimeter using inactivated CsI is being developed for the SuperKEKB factory project (Japan).

	Muon system
	Muon identification.
	Single wire gaseous chambers built in the magnet yoke.
	Reliable technique with an experience of application at BINP (KEDR detector). There are possible alternatives such as resistive plate chambers (RPC) or scintillation counters. 

	Magnet
	Provides a magnetic field inside the detector for the charged particle momentum measurement.
	Superconducting solenoid with 1 tesla field.
	BINP has a large experience of making and running big superconducting solenoids for detectors: CMD-2, KEDR, CMD-3.


Table 2.3: Outer systems and services of the detector
	Detector system
	Description
	Status

	Trigger and data acquisition system (TDAQ)
	DAQ provides the on-line acquisition of digitized signals from the detector, calculation of signal timings and amplitudes, event building and transmission of information to the data centers. During DAQ the information passes the hardware (low level) and software (high level) triggers that select only useful events using hits in a number of subsystems.
	Conceptual design has been based on the BINP experience and that of international HEP experiments: BaBar, Belle, ATLAS, CMS, etc. Existing solutions for read-out, transmission and processing of information are used.

	Data Centers
	Computing farms for on-line and off-line data processing with combined performance of 0.5 petaflops, HDD and tape based storage systems with total capacity of 240 petabytes and fiber-optic communication lines with internal connectivity of 1000 Gbps. 
	Conceptual design has been made using world HEP experiment experience. A model of the off-line data processing, storage and distributed analysis is being developed. Possibilities of using external computing resources (GRID-systems, Cloud-platforms) are being considered. Analysis of cost and feasibility of creating a computing infrastructure for Super-с-τ-factory is based on the published computer industry researches.

	Engineering complex
	Supplies power, heat removal from the detector and equipment, ventilation, gas mixtures for the subsystems, enables a relocation of the detector and removable parts of radiation protection. Special attention is paid to ensuring safety of the personnel, prevention of accidents and fail-safe operation of the detector.
	Conceptual design has been made. Simulation of radiation protection has been performed. It is considered to use external contractors for building a number of systems.


2.3 Innovation infrastructure development

2.3.1 Introduction
The accelerator complex with colliding electron-positron beams is able not only to obtain world-class fundamental physics results, but also to facilitate development of the perspective science-intensive particle beam technologies, both directly (via dedicated synchrotron radiation research program), and by introducing the systems and elements developed for the complex in various aspects of national economy: 

a) Development of radiation detection methods allows creating more and more advanced systems to search for explosives, weapons and other dangerous items for airport security and customs inspection, in the places of large concentration of people, etc. 

b) Cancer therapy facilities are developed and created based on advances in particle acceleration techniques. 

c) The use of accelerator facilities and modern synchrotron radiation generators allows efficiently producing and studying the properties of nanopowders and new materials based on them. 

d) Huge information streams in modern and planned high-energy experiments trigger development of the novel registration systems and information technology systems, which find their applications in other, military and civil, areas. In particular, it allows one to highly extend the applicability of such systems in the development of new arms, especially in test ban conditions. 

e) Application of the constructed and developed powerful and effective electron accelerators will allow to meet the challenges in defense areas, as well as to solve many civil tasks: medical, ecological, disinfection, sterilization, etc. 

High-luminosity Super-с-τ-factory has a high innovation potential. Below we give a range of techniques that will be developed during construction of this project, which at the same time can serve as a basis for advanced technologies. 
· Electron guns
· Compact linear electron accelerators
· High-vacuum techniques
· Superconducting magnets
· Heavy crystal scintillators
· Silicon photomultipliers (SiPM)
· Application-specific integrated circuits (ASIC)
This is by far incomplete list of innovative technologies which will be developed during the completion of the Super-с-τ-factory project. 

2.3.2 Super-с-τ-factory as a synchrotron radiation source
The novel scheme of high luminosity collider demands beam parameters that are very similar to the beam parameters of SR sources. Due to a small emittance (about 8 nm·rad), a high beam current (up to 2 A), a variable operation beam energy from 1 up to 2.5 GeV and the presence of high field superconducting wigglers in the machine lattice, the Super-с-τ-factory can be employed as a light source that is competitive to the world best light sources of the 3rd generation. This feature is optional and will be financed by the Institute’s own funds or from external sources.

In spite of optionality it seems advisable to consider in the Roadmap possibility to employ the Super-с-τ-factory as a light source. It is also reasonable because, having completed the HEP research program, the Super-с-τ-factory can be converted to a dedicated light source, as it had been done with the PETRA collider in DESY (Germany), and  be operated for quite long time meeting the needs of scientific organizations throughout the Siberian region.

Among the most perspective applications of synchrotron radiation the following can be selected:

· protein macromolecular crystallography and other biological and medical applications;

· study of fast physical phenomena (detonation and explosive substance transformation), atomic and molecular transitions (pump and probe), atomic and molecular dynamics;

· comprehensive multi-technique analysis of the chemical, geological, technological end environmental  samples, environmental monitoring;

· polarization measurement, linear and circular magnetic dichroism, magnetic material studies;
· technological applications of the synchrotron and undulator radiation, LIGA_technology, analysis of nanoscale objects and materials.

2.3.3 Building infrastructure design and development

The accelerator complex with colliding electron-positron beams is a very complicated structure in terms of engineering and technique (Fig. 2.4).
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Fig. 2.4 The location of existing and proposed facilities of the accelerator complex.
Length of the beam “lines” of the complex is very large and the cost of underground and surface facilities is significant. In this situation, an optimization of the facilities’ location in the complex is based on the reuse of existing engineering systems that were developed for earlier operated facilities.

To accommodate the Super-c-τ-factory it is required to design and build a complex of capital construction facilities.

A complex of facilities for Super-c-τ-factory consists of a large number of different buildings and installations with various non-standard technological, space-planning and design solutions, characterized by a variety of construction processes, restricted conditions of construction and assembly work. On the basis of this the projected complex can be related to the object of the complicated degree of construction. Engineering-geological conditions of the construction are related to the category II of complexity (average complexity).

Reservation of the territory for the Super-c-τ-factory complies with the “Concept of the development of Siberian Branch of Russian Academy of Sciences until 2025” adopted by the General Meeting of  SB RAS on April 10, 2009.
Permission is granted for the siting (decree № 1820 of the Novosibirsk city hall of 03/03/2011) – Appendix B.1.

As of 01/09/2011, under the State contract OK-04-OKS/2010 of 07/12/2010 the documents for Phase I  (“Project”) for capital construction objects for the Super-c-τ-factory were received for Expertise.

Appendix B.2 presents a list of the design documentation for phase “Project” for all capital construction objects for the Super-c-τ-factory. Appendix B.3 presents the site plan of the Super-c-τ-factory.

All documents for the phase “Project” of all capital construction objects of the Super-c-τ-factory are located at: https://ctd.inp.nsk.su/docs/ScTau_InfrastrProject/ (in Russian).
2.4 Training and education of scientific and engineering personnel for innovation economy

An inherent part of the project is the educational component. The goal of the project is to expand the existing personnel education system, and to create a basis for the system of developing interdisciplinary human resources based on Siberian high schools and universities.
It has to be noted that, apart from its mission in performing the fundamental and applied research, BINP SB RAS serves as the center of development of the university science. BINP SB RAS collaborates most closely with the Novosibirsk State University (NSU) and with the Novosibirsk State Technical University (NSTU). BINP SB RAS is the head institute for six departments of the Faculty of Physics at NSU and for one department of the Faculty of Physics and Technology at NSTU. The departments are physically located at BINP SB RAS, where fully equipped classrooms and lecture halls as well as training laboratories are available. Starting from 3rd or 4th year, teaching is performed in BINP SB RAS, lectures are given by the leading researchers of the institute, and students carry out research work in its laboratories supervised by world-class specialists. Such a problem-oriented close-to-practice education system allows BINP SB RAS to train specialists of high qualification that are necessary for the project realization.
Another strategic goal is carrying out world-class research in the universities, development and commercialization of science-intensive products, especially in the priority directions of the economic development. It is truly essential in this regard to integrate universities and research institutions, to create joint scientific and educational structures, which should facilitate concentration of the intellectual, information, material and financial potential in the most important, break-through directions of economic development. The most effective way to reach these goals seems to be in concentration of efforts on megascience projects and in creation of scientific educational centers on their basis. The proposed project fully meets the formulated task of training specialists for innovative economy. A training center for specialists in various fields of science, as well as in engineering, economic and other specialties, is planned to be created on the basis of the proposed accelerator complex. This will require active cooperation with Siberian universities. 
2.5 Russian and international collaboration

Organization of the international collaboration within the Super-с-τ-factory project is determined by the following factors.

Complementarity of the physics programs of the Super-с-τ-factory in Novosibirsk and two other perspective electron-positron supercollider projects being developed presently – SuperB (Italy) and SuperKEKB (Japan). These three facilities can be considered as a single project being implemented in three countries, but consolidated by the common fundamental problem of searching for New Physics in the heavy quark sector, by the common approaches to its solution and by the complementarity of the obtained results. It was exactly in this aspect that the BINP SB RAS management has been repeatedly discussing the new project with the administration of the leading high-energy laboratories in Japan (KEK) and Italy (INFN). As a result of these discussions, Letters of Understanding have been signed with these scientific centers, which declare the readiness of BINP, KEK and INFN to jointly collaborate on the Novosibirsk Super-с-τ-factory (see Appendices D.1, D.2). 

Another important factor of international cooperation in Super-с-τ-factory project is the long and fruitful participation of BINP physicists in Belle (KEK, Japan) and BaBar (SLAC, USA) collaborations. Therefore, joint efforts of these teams in the Super-с-τ-factory construction and carrying on experiments are discussed. 

The main concept that leads to the possibility to obtain extremely high luminosity at the Super-с-τ-factory is the design of the interaction region with the large Piwinsky angle (so-called Crab-Waist scheme). The same method is used in SuperB and SuperKEKB projects. Historically, the efforts of BINP researchers happened to be decisive in the justification of applicability of this method, whereas in some points (such as the solution of the problem of dynamic aperture optimization) the achievements of accelerator physicists from BINP determine the progress of all three factories. It is therefore natural to join the efforts of Russian, Italian and Japanese specialists to solve similar problems of the accelerator complex design, as is being done presently. 

At the same time, the realization of the Super-с-τ-factory project requires the experience accumulated at such facilities as PEP-II (USA), DAFNE (Italy) and KEKB (Japan) on the work with high-intensity beams  (at the level of 1-2 A). BINP SB RAS negotiates to attract experts in the aforementioned laboratories to the activities related to feedback systems design, low-impedance vacuum chambers, etc. 

The Super-с-τ-factory project has been approved by the European Committee for Future Accelerators (ECFA) that recognized this project as a significant contribution to the high-energy physics progress. In this connection, various laboratories worldwide working in this area expressed their interest in cooperation. The Letter of Interest has been signed with John Adams Institute (United Kingdom) (Appendix D.3). Signing similar documents is discussed with the scientific centers in USA, France, Poland, Italy, China and other countries. 

Regarding the Russian scientific organizations, the readiness to participate in the project was expressed by nine institutes (JINR, PINP, ITEP, INR RAS and others). The agreement on participation in the Novosibirsk Super-с-τ-factory project is signed with the Joint Institute of Nuclear Research (Dubna) (Appendix D.4). . 

3 Activities

The activity is characterized by an executor, the beginning and end dates, estimated cost and expected results. Independent activities can be in progress simultaneously. Activities, which are connected together by the causal relationship or use the same resources, ensue one by one. Activities, related to the same stage of the project or to the same subsystem of the Super-с-τ-factory, are naturally unified in the one task. 

All the multitude of activities is separated in parts: the organization of the project (management, staff, collaboration), the accelerator complex, the detector, the building infrastructure.

Planning of activities’ terms is based on the assumption that the project approval by the government of Russian Federation will take place in the first half of 2012. The technical project that will refine activity list, define specific executors, terms and costs is to be worked out with the participation of the international collaboration by the end of 2013.
The Super-с-τ-factory construction is to be finished by the end of 2017. The operation of the Super-с-τ-factory will last for about 10 years. An upgrade in the middle of this term is foreseen.

The cost is given in prices of 2011 with the conversion rate 1 Euro = 43.00 RUR.
3.1 Project organization

The aim of this part of the project is a creation of the collaboration of experts, who will carry out the project. The organizational activities needed are:

· creation of the management structure,

· engaging participants of the R&D and physics program of the Super-с-τ-factory,

· signing of the cooperation agreements with all concerned organizations,

· training of specialists for the participation in the project,

· establishing of the regular collaboration meetings.

The list of the organizational activities is shown in Table 3.1. The graphical representation of the activities timeline is shown in Table 3.2.

3.2 Accelerator complex

The short-term goal of this part of the project is a construction and commissioning of the accelerator complex of the Super-с-τ-factory by the end of 2017. Next ten years the accelerator complex will be in operation with a shutdown for the upgrade in the middle of that period.

The total cost of the accelerator complex construction is 193 MEuro. Federal government should cover 186 MEuro of that sum, the rest will be secured from the off-budget funds of BINP SB RAS. The maintenance of the accelerator complex will require about 5 MEuro per year. The cost of the upgrade of the accelerator complex is to be covered from both federal budget and off-budget funds.

Activities on the constructions of the accelerator are divided on the basis of functionality into the corresponding facilities and systems, including: the injector of polarized electrons, the injector of positrons, the linear accelerator, the transport channels for beams and the collider. According to tasks all activities are grouped into the following groups:

· research work,

· R&D,

· production of the samples of some critical devices (e.g. the unique compact two-aperture superconducting focusing lens for the system of the final focus) or tests before a decision about the mass production,

· production,

· assembling works,

· commissioning,

· reaching the design parameters,

· operation and upgrade of the collider.

It should be noted that BINP SB RAS has already performed or is performing a number of activities (e.g., scientific design, construction of the prototype of the final focus lens and some elements of the beam diagnostic hardware) on its own initiative at the expense of the off-budget funds.

The list of the planned activities for the accelerator complex is shown in Table 3.3. The graphical representation of the activities timeline is shown in Table 3.4.

3.3 Detector of the Super-c-τ-factory
It is planned to complete the detector construction and commissioning by the end of 2017. Prognosis on the medium-term period includes operation and modernization of the detector within next 10 years. The detector upgrade is scheduled after five years of the Super-c-τ-factory operation (2023) in order to improve its performance and comply with the physics program that will be undoubtedly revised in the light of new discoveries. Data processing and obtaining new results will last another 4-5 years after the Super-c-τ-factory shutdown.

A list of planned and projected activities is shown in Table 3.5. The activities timeline is shown in Table 3.6 for the short-term period and in Table 3.7 for the medium- and long-term periods.
The structure of activities on the detector is compiled from plans of the individual systems. For the tables to be more compressed and visual the activities were consolidated. The total cost of the detector construction is 84.7 MEuro with 48.8 MEuro being requested from the federal budget. A contribution of the foreign partners to the detector works is estimated at 23 MEuro that is about 30% of the total cost. The cost of detector’s operation is estimated at 2.3 MEuro per year. The detector upgrade will require about 23 MEuro shared in equal parts between the federal budget, off-budget sources of BINP SB RAS and foreign sources.

3.4 Building infrastructure

Building infrastructure comprises buildings, tunnels and halls for placing the equipment of the Super-c-τ-factory as well as engineering systems and facilities for the complex operation: power supply, water cooling, gas supply, etc. A number of works have been carried out by BINP SB RAS in an initiative manner.

A list of activities for the construction of the building infrastructure is presented in Table 3.8. The graphical representation of the corresponding timeline is shown in Table 3.9.
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Table 3.1 List of the organizational activities of the project
	Tasks and activities 
	Work item
	Responsible
	Term

quarter/year
	Cost, MEuro
	Expected result

	
	
	
	
	Federal budget means
	Off-budget means
	Foreign collaborators’ means
	

	Task 1
	Formation of the management
	
	III/2011 – I/2013
	
	
	
	

	Activity 1.1
	Elaboration of the management structure
	BINP 
	III/2011 – II/2012
	
	
	
	Memorandum about the management structure

	Activity 1.2
	Contracts with finance agencies
	BINP, concerned organizations
	III/2012 – IV/2012
	
	
	
	Signing of cooperation agreements

	Activity 1.3
	Formation of the management
	BINP, concerned organizations
	I/2013 – I/2013
	
	
	
	Assignment and election of persons in governing bodies

	Task 2
	Engaging of international and domestic participants
	
	I/2010 – IV/2017
	
	
	
	

	Activity 2.1
	Engaging of participants for R&D
	BINP
	I/2010 – IV/2013
	
	
	
	Forming groups for the detector and accelerator developments

	Activity 2.2 
	Engaging of participants for the scientific program
	Collaboration
	I/2013 – IV/2017
	
	
	
	Formation of groups for the simulation and data analysis

	Task 3
	Training of specialists
	
	I/2012 – III/2027
	
	
	
	

	Activity 3.1
	Increase of  a students number
	NSU, NSTU etc.
	III/2012 – III/2027
	
	
	
	Inflow of the young specialists into the project

	Activity 3.2
	Development of the educational infrastructure
	BINP, NSU, NSTU
	I/2012 – IV/2015
	
	
	
	Improvement of the training quality of specialists

	Task 4
	Collaboration meetings
	
	I/2010 – IV/2031
	
	
	
	

	Activity 4.1
	Meetings on the project (quarterly)
	BINP
	I/2010 – IV/2012
	
	
	
	Definition of the project status

	Activity 4.2
	General collaboration meetings (quarterly)
	Collaboration
	I/2013 – IV/2031
	
	
	
	

	Total
	
	
	I/2010 – IV/2031
	
	
	
	


Table 3.3 List of activities on the construction of the accelerator complex
	Tasks and activities 
	Work item
	Responsible
	Term

quarter/year
	Cost, MEuro
	Expected result

	
	
	
	
	Federal budget means
	Off-budget means
	Foreign collaborators’ means
	

	Task 1
	Research work
	
	I/2012 – I/2013
	5.6
	
	
	

	Activity 1.1
	Positron injector
	BINP
	I/2012 – II/2012
	
	
	
	

	Activity 1.2
	Electron injector
	BINP
	I/2012  – III/2013
	
	
	
	

	Activity 1.3
	Linear accelerator
	BINP
	I/2012 –  III/2013
	
	
	
	

	Activity 1.4
	Transport channels
	BINP
	IV/2012 – I/2013
	
	
	
	

	Activity 1.5
	Collider
	BINP
	I/2012 – IV/2012
	
	
	
	

	Task 2
	R&D
	
	II/2012 – IV/2013
	7.0
	1.2
	
	

	Activity 2.1
	Positron injector
	BINP
	III/2012 – I/2013
	
	
	
	

	Activity 2.2 
	Electron injector
	BINP
	III/2013 – II/2013
	
	
	
	

	Activity 2.3
	Linear accelerator
	BINP
	II/2012 – III/2013
	
	
	
	

	Activity 2.4
	Transport channels
	BINP
	II/2013 – III/2013
	
	
	
	

	Activity 2.5
	Collider
	BINP
	IV/2012 – IV/2013
	
	
	
	

	Task 3
	Prototyping and tests
	
	IV/2013 – IV/2015
	7.0
	3.5
	
	

	Activity 3.1
	Electron injector
	BINP
	III/2014 – II/2015
	
	
	
	

	Activity 3.2
	Linear accelerator
	BINP
	III/2015 – IV/2015
	
	
	
	

	Activity 3.2
	Collider
	BINP
	IV/2013 – II/2014
	
	
	
	

	Task 4
	Production
	
	I/2013 – IV/2015
	127.9
	
	
	

	Activity 4.1
	Positron injector
	BINP
	II/2013 – IV/2013
	
	
	
	

	Activity 4.2
	Electron injector
	BINP
	II/2013 – III/2014
	
	
	
	

	Activity 4.3
	Linear accelerator
	BINP
	I/2013 – IV/2014
	
	
	
	

	Activity 4.4
	Transport channels
	BINP
	IV/2013 – III/2014
	
	
	
	

	Activity 4.5
	Collider
	BINP
	IV/2013 – IV/2015
	
	
	
	

	Task 5
	Assembly and mounting
	
	I/2014 – III/2016
	18.6
	
	
	

	Activity 5.1
	Positron injector
	BINP
	I/2014 – III/2014
	
	
	
	

	Activity 5.2
	Electron injector
	BINP
	III/2015 – I/2016
	
	
	
	

	Activity 5.3
	Linear accelerator
	BINP
	III/2014 – IV/2015
	
	
	
	

	Activity 5.4
	Transport channels
	BINP
	III/2015 – I/2016
	
	
	
	

	Activity 5.5
	Collider
	BINP
	I/2015 – III/2016
	
	
	
	

	Task 6
	Commissioning
	
	IV/2014 – II/2017
	15.3
	2.3
	
	

	Activity 6.1
	Positron injector
	BINP
	IV/2014 – III/2015
	
	
	
	

	Activity 6.2
	Electron injector
	BINP
	I/2016 – I/2017
	
	
	
	

	Activity 6.3
	Linear accelerator
	BINP
	I/2016 – I/2017
	
	
	
	

	Activity 6.4
	Transport channels
	BINP
	I/2016 – II/2017
	
	
	
	

	Activity 6.5
	Collider
	BINP
	I/2016 – II/2017
	
	
	
	

	Task 7
	Reaching the design parameters
	
	IV/2015 – IV/2017
	4.7
	
	
	

	Activity 7.1
	Positron injector
	BINP
	IV/2015 – I/2016
	
	
	
	

	Activity 7.2
	Electron injector
	BINP
	I/2017 – III/2017
	
	
	
	

	Activity 7.3
	Linear accelerator
	BINP
	II/2017 – IV/2017
	
	
	
	

	Activity 7.4
	Collider
	Collaboration
	III/2017 – IV/2017
	
	
	
	

	Total on the accelerator complex construction
	I/2012 – IV/2017
	186.1
	7.0
	
	

	Task 8 
	Operation and upgrade of the collider
	
	I/2018 – IV/2027
	72.1
	16.3
	
	

	Activity 8.1
	Run I
	Collaboration
	I/2018 – IV/2022
	23.3
	
	
	Stable running with short stops for maintenance

	Activity 8.2
	R&D → Preparation → Upgrade
	Collaboration
	I/2019 – IV/2023
	30.2
	16.3
	
	Improvement of the accelerator parameters

	Activity 8.3
	Run II
	Collaboration
	I/2024 – IV/2027
	18.6
	
	
	Stable running with short stops for maintenance



Table 3.5  List of activities for the Super-c-τ-factory detector
	Tasks and activities
	Work item
	Responsible
	Term

quarter/year
	Cost, MEuro
	Expected result

	
	
	
	
	Federal budget means
	Off-budget means
	Foreign collaborators’ means
	

	Task 1
	R&D
	
	I/2007 – IV/2014
	5.81
	2.09
	2.09
	

	Activity 1.1
	R&D of the outer systems
	Collaboration, contractors
	I/2012 – IV/2013
	3.72
	
	
	Design documentation, working prototypes

	Activity 1.2
	Fast detector simulation
	BINP
	IV/2011  – II/2012
	
	
	
	Fast simulation software

	Activity 1.3
	R&D of inner systems
	Collaboration
	I/2007 –  IV/2014
	2.09
	2.09
	2.09
	Prototypes, design documentation on systems

	Activity 1.4
	Technical design project
	Collaboration
	IV/2013 – IV/2013
	
	
	
	Technical Design Report

	Task 2
	Production, assembling and testing
	
	I/2013 – II/2017
	40.93
	10.46
	20.93
	

	Activity 2.1
	Tenders for supply of equipment for  the detector infrastructure
	Managing organization
	I/2013 – II/2014
	
	
	
	Choice of contractors and signing contracts

	Activity 2.2 
	Production and shipping of equipment for the detector infrastructure
	Contractors
	II/2013 – IV/2015
	11.16
	3.02
	5.58
	Equipment shipping

	Activity 2.3
	Designation of  manufacturers of internal system components 
	Managing organization
	III/2013 – IV/2014
	
	
	
	Choice of contractors and signing contracts

	Activity 2.4
	Manufacturing and shipping of inner system components
	Contractors
	IV/2013 – IV/2016
	28.14
	7.44
	14.42
	Manufactured detector components

	Activity 2.5
	Assembling and testing of the systems in laboratories
	Collaboration
	IV/2014 – II/2017
	1.63
	
	0.93
	Check of quality and operability, readiness to installation

	Task 3
	Mounting and assembling of the detector
	
	I/2016 – IV/2017
	1.64
	
	
	

	Activity 3.1
	Install outer systems of the detector
	BINP, subcontractors
	I/2016 – IV/2017
	1.16
	
	
	

	Activity 3.2
	Install yoke and muon system
	BINP, subcontractors
	I/2016 – IV/2016
	0.12
	
	
	

	Activity 3.2
	Install superconducting coil and cryogenics
	BINP, subcontractors
	I/2017 – I/2017
	0.12
	
	
	

	Activity 3.4
	Install calorimeter
	BINP
	II/2017 – II/2017
	0.07
	
	
	

	Activity 3.5
	Install FARICH, drift chamber, vertex chamber, vacuum chamber
	BINP
	III/2017 – III/2017
	0.05
	
	
	

	Activity 3.6
	Test and commissioning
	BINP
	IV/2017 – IV/2017
	0.12
	
	0.2
	

	Task 4
	Software development
	
	III/2012 – IV/2017
	0.46
	
	0.24
	

	Activity 4.1
	Full detector simulation
	BINP
	III/2012 – II/2016
	0.07
	
	0.05
	Ready software, confirmation of the detector compliance with the selected processes

	Activity 4.2
	Software for TDAQ and data centers (on-line)
	BINP
	IV/2013 – II/2017
	0.16
	
	0.07
	Ready software

	Activity 4.3
	Software for the event reconstruction and the data analysis (off-line)
	BINP
	I/2014 – IV/2017
	0.23
	
	0.12
	Ready software

	Total on the detector development
	I/2007 – IV/2017
	48.84
	12.55
	23.26
	

	Task 5
	Operation and upgrade of the detector
	
	I/2014 – III/2016
	27.91
	6.98
	9.30
	

	Activity 5.1
	Achieve design parameters
	
	I/2014 – III/2014
	
	
	
	Designed parameters achieved

	Activity 5.2
	Run I
	BINP
	IV/2014 – IV/2015
	11.63
	
	
	Stable running with short stops for maintenance

	Activity 5.3
	R&D → arrangement → upgrade
	BINP
	I/2015 – IV/2015
	6.98
	6.98
	9.30
	Improvement of detector parameters

	Activity 5.4
	Run II
	BINP
	IV/2014 – IV/2015
	9.30
	
	
	Stable running with short stops for maintenance

	Task 6
	Physics program
	
	III/2018 – IV/2031
	0.70
	0.23
	0.23
	

	Activity 6.1
	Data processing and results publishing
	BINP
	III/2018 – IV/2031
	0.70
	0.23
	0.23
	Scientific publications





Table 3.8  List of activities for the civil construction
	Tasks and activities
	Work item
	Responsible
	Term

quarter/year
	Cost, MEuro
	Expected result

	
	
	
	
	Federal budget means
	Off-budget means
	Foreign collaborators’ means
	

	Task 1
	Design of the technically sophisticated and unique buildings and facilities
	
	I/2011 – IV/2012
	1.07
	
	
	Receiving the whole package of working documentation

	Activity 1.1
	Conceptual project of the main and auxiliary buildings and facilities
	OAO “Sibgiprocommunvodokanal” (OAO SGKVK)
	I/2011 – III/2011
	0.11
	
	
	Project documentation 

	Activity 1.2
	Receiving of the building permit
	BINP
	III/2011 – III/2011
	
	
	
	Building permit

	Activity 1.3
	Detailed design of the buildings 27/1/1, 27/1/2, 27/2, 27/3, facility 32
	OAO SGKVK
	IV/2011 – II/2012
	0.49
	
	
	Construction documentation

	Activity 1.4
	Detailed design of the buildings 27/2, 27/3, power center, central heating system manifold, communication tunnels
	OAO SGKVK
	III/2012 – III/2012
	0.27
	
	
	Construction documentation

	Activity 1.5
	Detailed design of the auxiliary buildings and facilities, general layout, networks, landscaping
	OAO SGKVK
	III/2011 – IV/2012
	0.20
	
	
	Construction documentation

	Total for the task 1
	1.07 received from the federal budget and being drawn

	Task 2
	Detailed design of the underground tunnel for the polarized electron injector and 500 MeV linear accelerator
	
	I/2013 – III/2016
	0.10
	
	
	Receiving the whole package of working documentation for the tunnel

	Activity 2.1
	Hold a tender for design work
	BINP
	I/2013 – I/2013
	
	
	
	Designation of a designing organization

	Activity 2.2 
	Development of detailed design of the tunnel
	Contractor
	I/2013 – II/2013
	0.10
	
	
	Construction documentation

	Task 3
	Construction of  the technically sophisticated and unique buildings and facilities
	
	II/2013 – IV/2016
	69.67
	
	
	Construction of the buildings, facilities and communications, landscaping

	Activity 3.1
	Hold a tender for the construction and mounting works
	BINP
	II/2013 – II/2013
	
	
	
	Designation of a general contractor

	Activity 3.2
	Preparing territory for construction
	General contractor
	II/2013 – III/2013
	0.01
	
	
	Vertical planning, delivery of machinery, materials, frames.

	Activity 3.2
	Construction of the building 32
	General contractor
	III/2013 – IV/2015
	11.63
	
	
	The tunnel is ready for mounting

	Activity 3.4
	Construction of the building 27/1/1
	General contractor
	III/2013 – IV/2015
	15.12
	
	
	The building is ready for mounting of scientific and engineering equipment

	Activity 3.5
	Construction of the building 27/1/2
	General contractor
	III/2013 – IV/2015
	15.12
	
	
	The building is ready for mounting of scientific and engineering equipment

	Activity 3.6
	Construction of the power center building
	General contractor
	III/2013 – IV/2015
	3.49
	
	
	The building is ready for exploitation

	Activity 3.7
	Construction of the ground for the chillers and condensers
	General contractor
	III/2013 – IV/2014
	0.35
	
	
	The ground is ready for installation of engineering equipment

	Activity 3.8
	Construction of the building 27/2/2
	General contractor
	III/2013 – IV/2015
	2.79
	
	
	The building is ready for mounting of engineering equipment

	Activity 3.9
	Construction of the building 27/2/3
	General contractor
	III/2013 – IV/2015
	2.79
	
	
	The building is ready for mounting of engineering equipment

	Activity 3.10
	Construction of the auxiliary facilities
	General contractor
	III/2013 – IV/2015
	17.21
	
	
	The facilities is ready for exploitation

	Activity 3.11
	Landscaping
	General contractor
	IV/2015 – II/2016
	1.16
	
	
	The territory has been landscaped

	Total for the tasks 2 and 3
	69.77 requested from the federal budget

	Task 4
	Detailed design of the social infrastructure buildings
	
	IV/2012 – IV/2013
	
	1.16
	
	Receiving the whole package of working documentation for the hotel

	Activity 4.1
	Hold a tender for design work
	BINP
	IV/2012 – IV/2012
	
	
	
	Designation of a designing organization

	Activity 4.2
	Development of detailed design of the social infrastructure buildings
	Contractor
	I/2013 – IV/2013
	
	1.16
	
	Construction documentation

	Task 5
	Construction of the social infrastructure buildings
	
	I/2014 – IV/2015
	
	22.10
	
	Construct all the buildings of the social infrastructure

	Activity 5.1
	Hold a tender for construction and mounting works
	BINP
	I/2014 – I/2014
	
	
	
	Designation of general contractor

	Activity 5.2
	Construction of the social infrastructure buildings
	Contractor
	II/2014 – IV/2015
	
	22.10
	
	Buildings of the social infrastructure are ready 

	Total for the tasks 4 and 5
	23.26 of external investments


3.5 Cost
Table 3.10 presents the requested funds from the federal budget for the Super-c-τ-factory construction subdivided into years and stages. The total size of the funds from the federal budget is 304.7 million Euro for 6 years. 
Other funding sources comprise:

· a contribution of the potential participants of the experiments is estimated at 23.3  MEuro;

· BINP SB RAS has already invested 23.3  MEuro from the off-budget funds in the injection complex for the Super-c-τ-factory;

· budget funds invested in the construction of the tunnel for the Super-c-τ-factory are 11.6 MEuro.;

· during 6 years BINP SB RAS is planning to spend 19.5 MEuro, earned from the contract activity, for the construction of the complex;

· it is assumed that the social infrastructure will be built for 23.3 MEuro at the expense of involved investors.
Thereby the total budget of the construction of the Accelerator Complex will be 405.7 million Euro including:
Requested federal budget funds




304.7 MEuro
Expended federal budget funds




11.6 MEuro
Expended off-budget funds





23.3 MEuro
Planned off-budget funds





19.5 MEuro
Suggested contribution of the foreign participants


23.3 MEuro
Involved investments in the social infrastructure


23.3 MEuro
Contribution from the off-budget sources is 22% of the total budget.
It is to be noted that foreign participants, while expressing a high interest in the Super-c-τ-factory, can determine size of their own contributions only after the official decision of the government of Russian Federation about the funding of the project. 
Cost of the complex operation: 7 MEuro per year. Period of operation: 10 years.

Possible upgrade of the complex after 5 years of operation is estimated to be 69.8 MEuro. 

The cost estimations are given in prices of 2011 with the conversion rate 1 Euro = 43.00 RUR.
Table 3.10 Federal budget funding schedule with stages and years (MEuro)
	
	2012
	2013
	2014
	2015
	2016
	2017
	Total

	Accelerator complex

	

	R&D
	6.1
	6.5
	
	
	
	
	12.6

	Purchase and production
	
	67.2
	48.8
	17.9
	0.9
	
	134.8

	Assembly and commissioning
	
	
	6.3
	14.9
	12.8
	4.7
	38.7

	Total
	6.1
	73.7
	55.1
	32.8
	13.7
	4.7
	186.1

	Super-c-τ-factory Detector

	R&D
	1.2
	2.3
	2.4
	0.1
	0.1
	0.1
	6.2

	Purchase and production
	
	7.0
	16.3
	17.0
	0.5
	0.2
	41

	Assembly and commissioning
	
	
	
	
	1.3
	0.3
	1.6

	Total
	1.2
	9.3
	18.7
	17.1
	1.9
	0.6
	48.8

	Building infrastructure

	Design and research
	
	0.1
	
	
	
	
	0.1

	Construction
	
	17.4
	25.7
	25.7
	0.9
	
	69.7

	Total
	
	17.5
	25.7
	25.7
	0.9
	
	69.8

	Full total
	7.3
	100.5
	99.5
	75.6
	16.5
	5.3
	304.7


4 Conclusion
Active work on the Super-с-τ-factory project with the record luminosity is being conducted at BINP SB RAS for already a few years. During this time the physics program of experiments with the new facility was developed. It was shown that the realization of the project will allow solving a number of fundamental physics problems unachievable by other facilities. The detailed Conceptual Design report of the accelerator complex and the detector of the Super-с-τ-factory has been written. A number of prototypes of accelerator key elements were designed and produced. Designing of buildings, facilities and other infrastructure has begun. The new injection complex for the future factory has been built and commissioned.
It is important to note that the beam parameters of the Super-с-τ-factory will allow one to effectively use it as a synchrotron radiation source of high brightness that will create a new modern interdisciplinary instrument for conducting research in the wide scientific direction range from biology and medicine to nanotechnology.
Thereby, on one hand, the project of Super-с-τ-factory is highly topical for study of a wide range of problems of the modern fundamental physic and advancement of interdisciplinary research by using synchrotron radiation, and on the other, new technologies that necessary for the successful project realization have been mastered.
Russian and international scientific communities express a high interest in realizing the Super-с-τ-factory project. The proposal of BINP SB RAS has received an approval of the European Committee for Future Accelerators (ECFA) that considers the new facility as a remarkable contribution to the development of particle physics. Up to the present collaborative agreements for the joint development of the Super-с-τ-factory are signed with a number of Russian and foreign organizations that have significant experience in producing equipment and performing research in the field of elementary particle physics.
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Fig. � STYLEREF 1 \s �2�.� SEQ Fig. \* ARABIC \s 1 �1� Structure of the Super-с-τ-factory project management at the technical design stage











Fig. � STYLEREF 1 \s �2�.� SEQ Fig. \* ARABIC \s 1 �2� Structure of the Super-с-τ-factory factory project management at the construction stage





Fig. � STYLEREF 1 \s �2�.� SEQ Fig. \* ARABIC \s 1 �3� Detector for Super-с-τ-factory: 1 - vertex detector; 2 - drift chamber; 3 - FARICH PID system; 4 - EM calorimeter; 5 - superconducting solenoid; 6 - magnet yoke and muon system





Table � STYLEREF 1 \s �3�.� SEQ Table \* ARABIC \s 1 �2� Timeline of the organizational activities of the project





Table � STYLEREF 1 \s �3�.� SEQ Table \* ARABIC \s 1 �4� Timeline of the accelerator complex activities





Table � STYLEREF 1 \s �3�.� SEQ Table \* ARABIC \s 1 �6�  Timeline of the detector construction





Table � STYLEREF 1 \s �3�.� SEQ Table \* ARABIC \s 1 �7� Timeline of the detector operation





Table � STYLEREF 1 \s �3�.� SEQ Table \* ARABIC \s 1 �9� Timeline for the civil construction
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