 „SMARTNET”: A Network 
of remote-controlled 
and robotic small astronomical
telescopes in Bulgaria

[image: image1.jpg]



Project and scientific program description
1. The status of scientific research in Bulgaria in the relevant topic

The development of the Bulgarian astronomy began in the last decade of the 19th century at Sofia University where the first observatory in Bulgaria was built. This oldest observatory still serves as a place of practical education of undergraduate and graduate students as well as a residence of the Bulgarian Astronomical Society. 

Only a quarter a century ago the start of our National Astronomical Observatory at the heart of the The Rhodopes Mountains coincided with the Voyagers mission - two American space probes with golden disks on their boards were sent into deep space.“ Izpel e Delio Haidutin” – a song from The Rhodopes Mountains has been written on these disks. Finishing their mission of investigating the Giant Planets, the Voyagers wandered in the space for 2 decades, carrying with them coded information about our civilization and the magic sounds of The Rhodopes Mountains where the Bulgarian National Astronomical Observatory - Rozhen (NAO Rozhen) is situated at a height of 1750 meters.

The official opening of the NAO-Rozhen in 1981 enabled the start of the modern astronomy in Bulgaria.  Equipped with an advanced technique like the 2m Ritchey-Chretien-coude telescope, the 50/70 cm Schmidt telescope and the 60 cm Cassegrain telescope NAO Rozhen became the most prestigious astronomical observatory in the South-East Europe.

From its beginning and up to now NAO Rozhen functions as a center of fundamental astronomical investigations, with significant scientific results, published in over 1000 scientific articles in leading international journals which gathered more than 5000 citations. A number of astronomers, which started their professional career in NAO-Rozhen, are now staff members of famous astronomical institutions abroad. Based on observational material from NAO, over 100 master theses, about 40 PhD theses and 3 D.Sc. theses were successfully defended. Because of work done in NAO there are several minor planets discovered by Bulgarians and named after Bulgarians (John Atanasov, Kliment Ohridski, Bagriana, Juhnovski, Plovdiv, Blaga, Shumen, etc.) as well as minor planets which foreign astronomers named after Bulgarian astronomers (Vladimir Shkodrov and Violeta Ivanova).

 However, in recent times, the telescopes and infrastructure of Bulgarian NAO cannot satisfy the requests for observing time by professional community and PhD students as well as the demands for the student’s practical work of the universities (in the cities of Sofia, Plovdiv, Shumen and Blagoevgrad). The same constrains concern the requests for national and international schools of astronomy for high-school students.

That is why on the eve of International Year of Astronomy 2009, Bulgarian astronomers have one new and very responsible mission: they are called upon to initiate the NETWORK OF SMALL, REMOTE CONTROLLED AND ROBOTIC TELESCOPES IN BULGARIA. It will give an opportunity for the high-school and university’s students interested in astronomy to get satisfaction of carrying their own observations and taking part in real scientific discoveries. This network will also reduce the time allocation constrains of PhD students to accumulate observing data for their theses. On the other hand, with this network the Bulgarian lag years behind the world’s tendencies in the field of Astronomy development and education will be overcame. We are debtors to the Bulgarian pupils, and especially to those of the small towns, which are interested in astronomy. Remote controlled telescopes will give an opportunity of any student who has prepared a motivated request for observing time to receive new information on-line, just sitting home at his/her PC.

As a result of this we expect that the participants from Bulgaria will bring more awards from the competitions of NASA and ESO, as well as from the International Astronomy Olympiad. 

Another important point of this project is that trough the network of remote controlled and robotic small astronomical telescopes a great number of the common people in Bulgaria will be allowed to see the night sky through a telescope and thus Bulgaria will be involved worthy in the initiations of the International Year of Astronomy 2009.

2. Regional and European meaningfulness of the topic
On the eve of International Year of Astronomy 2009 the initiative for a network of remote controlled and robotic small astronomical telescopes in Bulgaria is extremely important.

The proclamation of the International Year of Astronomy, devoted to the 400-years anniversary of the first telescopic observation, made by Galileo, was proposed by the General Assembly of the International Astronomical Union in 2003, supported by UNESCO in 2005, and officially approved by OUN at the end of 2007. The International Year of Astronomy year 2009 is focused on the recognizing of the significant growth of science, achieved after the Galileo’s observation, on the increasing role of astronomy as a global peaceful human effort to answer some of the most fundamental questions of the our race and also on the realizing the fact, that the scientific knowledge leads to peace and justice for all. 
International Astronomical Union, UNESCO, OUN, European Astronomic Union, Southern European Observatory, and a great number of regional and local astronomic institutions are the organizers of the International Year of Astronomy. Up to this moment, 90 countries join the preparatory initiations of the International Year of Astronomy. It is expected that the number of the associated countries will reach 140.

The main goal of the International Year of Astronomy is to give chance and opportunity to all the people over the world to participate in the excitement scientific and technological revolution, started by Galileo; also to feel the excitement of their own discovery, watching through a telescope, and to feel the satisfaction by the acquired knowledge for the Universe. This would help people realize their place in the Universe and getting their own feeling of its beauty.

The International Year of Astronomy put an accent mainly on the young people. Enabling of an access to science is possible by improving the formal and informal education in the high schools and the scientific departments. Thus more young people will be attracted in the field of natural Sciences and technologies. It is being planned that during the 2009, over 10 millions people will be able to see night sky through a telescope.

It is expected that a proper functioning of the network of remote controlled and robotic small astronomic telescopes will lead to the following results: 

· Professional Astronomers from all over the country will be included more equally in the international Observational Campaigns, much more long-term scientific programs will be enrolled and problem with the limited observational time on NAO-Rozhen will be solved to some extent; 

· Providing wide access to students and pupils to analyze data, giving an opportunity young people to discover interesting new objects (comets, asteroids, supernovae and novae) that will lead to a motivated and long-lasting interest in the astronomical studies;

· PhD students will be given enough observational time and acquainted data to accomplish their thesis in time;
· Thousand of Bulgarian people will have the opportunity to make their first observation with telescope and to share their emotion accompanying each astronomical observation

· An active and beneficial connection will be realized between professional astronomers from the universities and the other scientific institutions, and by the other side - between the students and the teachers

At present Sofia University have one 14” telescope, while Varna Observatory have one 11” telescope, which will be included in planned network, according to an agreement, signed by the partners. Unfortunately, these telescopes are not equipped with detectors (CCD cameras and spectrographs) for a professional work yet.

The planned funding aims at the buying of 2 other 14” telescopes (thus the network will have 4 in total) and at buying of receiving equipment for all 4 of them: 4 CCD cameras, 2 spectrographs, 4 sets of UBVRI filters; 3 sets of narrow band H-apha, Sill, Olll filters.
3. Description of the beneficent University
Konstantin Preslavsky University of Shumen is a national High school that provides education in a wide sphere of specialties in the field of Humanities, Natural and Social Sciences. Thought its been founded many years ago it transforms into a University by a decision, taken by the National Assembly (No.  68/01.08.1995). Shumen University has an institutional accreditation (Certificate of NAOA  № 24, 16.01.2004).
The education goals of University of Shumen (ShU) are:

● Training highly qualified specialists, adaptive to the social necessities by means of education at all educational qualified degrees in the system of higher education.

● Creating and spreading of academic knowledge in the field of humanities, natural, social and technical sciences, based on the best traditions and the modern tendencies in the Bulgarian and the World Sciences 

● Applying the integrated principles of education and forming of equal conditions of education and successful social adaptation of specialized people;

The activities of the University of Shumen are focused on:

● Training of specialists, students in bachelors, masters, doctorate degrees in humanities, natural sciences, pedagogical, social and economic sciences;
● Research and art creative activity

● Post-graduate specialization and qualification of people with different educational degree;

● Methodical supervising and support to the colleges and high schools;

● International cooperation with High Schools and Cultural institutions and organizations;
● Developing of informational, publishing and expert-consultative activity;

 Shumen University covers all the requirements for a high School. Students of 37 specialties, bachelor’s degree get their education. Due to the wide range of specialties in the field of humanities,                social and other sciences are good ground for a developing of SU and its stability as an institution in a region of complicated ethnical and demographical situation. 

Shumen University has its own buildings in city of Shumen, in city of Dobrich (College of SU), and in the city of Varna (Department of SU).

The building fund on the territory in city of Shumen University consists of 3 corpuses, Hostel and Student Center. Corpus 1 (C1), and corpus 3 (C3), as well as the territory round them is of national property (district 234 “a” of town plan, and corpus 2 (C2) (district “Al. Stamboliiski) is a public property, given to SU for free usage and management.
Corpus 1 (C1), including the main Body and the Rector`s Office, has built up area of 3500 sq. m, and it is consists of ground floor and five floors more. It has a ceremonial hall, for 300 persons, gym and swimming pool.

Corpus 2 (C2) has built up area of 2500 sq. m, and it consists of four floor body and a body of 3 floors, connected between them. It has gym, swimming pool and fitness club.

Corpus 3 (C 3), has built up area of 900 sq. m, and it consists of ground floor and five floors more. It has educational halls, educational and scientific laboratories, lecturers ` rooms. There is a library in this corpus and store houses on the ground floor. 

Next to Corpus 3, complexes “A” and C” are built, with 5 halls, designed for lectures, for 360 students. 

There are 82 lecture halls for 3329 students; 70 seminar halls, for 1100 students; 66 laboratories for 748 students, 79 cabinets for lecturers, on the territory of Shumen University. 
The specific characteristics of Shumen University are the following:
1 It is founded in a kind of  town, that has a significant contributions in the education developing in Bulgaria, i.e. Shumen University is a University of Tradition. Its place as a scientific and educational institution in Bulgaria is determined by: scientifically enlighten traditions of Plisko-Preslavka literary school (ІX – XІ c.), the cultural englightment center formed during the period of Revival; growing of this center after the period of Liberation in an authoritative center for preparing of highly qualified pedagogical staff, which taking different shapes functions without interruptions till nowadays.  

2. Shumen Univeristy has the basic characteristics, needed for a classical type of University, and due to those characteristics, it is a member of the Association of the Classical Universities in Bulgaria, in which take part also Sofia University “St. Kliment Ohridsky”, Plovdiv University “Paisii Hilendarski”, University of Veliko Turnovo “St.St. Kiril and Metodii”, and Northestern University of Blagoevgrad “N. Rislki”

3. Shumen University confirms its positions in Bulgarian and European educational system as Universit of Tolerance. Student of different ethnical groups study here, such as Turkish, Bulgarians of minority and of Besarabian origin from Republic of Moldova, Ukrain, etc. Thus, SU practically integrates different ethnical groups of the Bulgarian society.

4. Shumen University is a part of European Association of Universities.

5. Since 2003, Shumen University is being certified for the qualification education under the international system ISO 2000.

Shumen University has a national and international recognition as the third center in Bulgaria (after Bul. Academy of Science and Sofia University), where a scientific research activity of astronomy is held. The education of students, from physical specialties of astronomy in SU has 25 years tradition. From the academic 2004/ 2005 year there is a specialty Astronomy, bachelors’ degree, in SU. There is all the necessary equipment, needed for this specialty, as well as published books (Spherical Astronomy, A History of Astronomy, Astrophysics, Variable Stars, Plasma Astrophysics) for astronomical specialties and academic staff of astronomers of SU, which consists of 1 professor, 1 associate professor, 1 assistant, 2 PhD students. Even more, lectures and teachers, having academic rank from the Astronomy Institute of BAS, and The Faculty of Astronomy of Sofia University read lectures in SU. The fact that just shows the high educational level is in 2007 that was the first specialty in Bulgaria with gained accreditation both in the distant form and the full timed form of education.

    Astronomical Center is founded as part of SU in 1997, after a decision taken by the Academic Council of SU, and it has 2 main responsibilities: (i) education of the students; (ii) popularization. An astronomical tower of the covering platform of Corpus 3 of the University, with 3m dome diameter installed on it, was constructed in order the center to be able to function properly. The new equipment gave the opportunity to Shumen public to watch the total eclipse on the 9 of August, 1999 with a 15cm telescope.

   The Astronomical center has the equipment required for the practical education of student in Astronomy, which makes the SU the only University just after the Sofia University, which provides observational equipment for students. Furthermore, under the agreement between the Institute of Astronomy of BAS an Shumen University, summer practice of students from specialty Astronomy are realized in NAO-Rozhen, focused on work with professional telescopes.

   The Astronomical center of SU has at its disposal: 2 cabinets with a library and 6 computer configurations with a sofware for the practical exercises and 10 computers, astronomic tower with 15cm telescope reflector Meniksas, platform for observation with small amateur telescopes (2  refractors, 6.5 cm “Alkor”, visual tube and 6 sextants). 

   The observatory equipment of the Astronomical Center of Shumen University is used also as a place for astronomical observation by citizens and students. On each significant astronomical event (eclipse, passage, and etc.) both observations open for society and media press conferences are organized. 

   The Astronomical Center is one of the attractions of SU, which is being visited by almost every official guest of the University.

4. Project work plan description
4.1 Something new in the scientific problems, existing previous investigations
                                                                                       “2m RCC telescopes of the 20-th century
                                                                                        80-ties are the 14-inch telescopes of the
                                                                                        future”

                                                                                        Following John Huchra, CfA Harward, USA

History shows that there are very significant discoveries, realized by small telescopes. They are absolutely useful for the key projects, test equipment, realizing exotic ideas, education and for the whole astronomical practice. 

   Creating of remote controlled telescopes became possible after the middle of the 20-th century, due to the progress of informatics and communicative technologies. They allowed astronomers to make their observations, using automated systems without their obligatory presence right next to the telescopes. A remote controlled telescope follow the instructions of an astronomer (operator) inputted via its computer. It can be considered that all the professional telescopes are just of this kind (including those in the astronomical observatories in Bulgaria), as well as the amateurs in the recent years.

Robotic telescopes are something new in the world of Astronomy (Budding 1995). These are systems of astronomical telescopes and detectors that make observations without human presence. Usually, there are placed at remote mountain peaks, where the atmosphere is clean, the light pollution is low and the good meteorological conditions allow observations during ~300 nights per year. Robotic telescopes work on a schedule, which is sent by Management Center, by internet connection. During the night the robotic telescope defines automatically the most effective way of acquiring the data, sticking to the schedule. If the atmospheric conditions are not good, the computer controlling the telescope starts acting properly, so the telescope can be closed and/or the observations to be restarted. When the observational program is finished, the received images are sent to the Management Center, by Internet connection, and from there they are available to the interested astronomical community.

Robotic telescopes provides obtaining of astronomical images from all parts in the world for different clients: professional astronomers and students, teachers and students of the upper class of the school; networks of other telescopes, educational institutions such as planetariums and school labs.

Robotic telescopes reveal new horizons. Due to the fact that they can receive data automatically, there is a great possibility for realizing projects, requiring more observational time, which otherwise would require much more human and financial resources. 

Automizing of observation functions includes: decisions for opening and closing of the cupola, focusing, obtaining of a flat field, recognizing the stars at the field, drawing a light curve, etc.

The number of the robotized telescopes in the world constantly increases, especially after the 90-ties of the 20-th century, but there is no such kind of telescopes in Bulgaria so far. 

The biggest robotic telescope in world is that of Liverpool (2m). It is situated at the Canaries – at thousands of kilometers from Liverpool. The system of two robotic telescopes - 1.2m MONET, installed in Texas and in South Africa, enables access to the whole sky. The robotic telescope of Bradford, installed in Tenerife, is availale to every student and teacher, who want to obtain an astronomical image.

Hessman (2001) gives an information on about 58 robotic telescopes (diameter, tasks, web address) in USA, Japan, Chile, Spain, India, Australia, Mexico, Italy, Taiwan, Hungary, the Hawaii, South Africa, Namibia, France, Korea, etc.

The American University Saint Andrews has a plan to start the global net ROBONET linking 6 robotic 2m class telescopes.

A larger part of the present over 60 robotic telescopes in the world are 14-inch, i.e. - the same type which is already available in the University of Sofia (but not robotized yet) and which is planned to be bought in this project.  
The attained experience so far shows, that the robotizing leads to a significant increasing of the efficiency of the observational time of the telescopes and to a significant decreasing of the observational expanses.

The robotic telescopes work twice as much faster and more efficiency than the normal ones. 

Another factor for developing robotic telescopes is to provide the people with an easier and immediate access to the achievements of contemporary science in order to motivate society to invest in that fundamental science.  
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The robotic telescopes seem to be accepted as something usual in up-to-date society because of the cheap “information highways” which are able to reach each part of the Earth. Countries and regions of good astroclimate will start earn money by providing places where automated observatories to be built. The implementation of the robotic telescopes will change the essence of the observational astronomy and will turn it into a “laboratory” one.  
One crucial point in the development of the observatory astronomy during the last decade is the intent to link the robotic telescopes in a world net (Budding 1995, Crawford & Craine 1996, Fadavi et al. 2006). Such world net will allow the inclusion of enormous resources in carrying out observational campaigns of astronomic events and objects, as well as carrying out synchronous observations of satellites and ground-based telescopes.  

The construction of a world net of robotic telescopes is a crucial step undertaken by the astronomic society in respect of science and society globalization and providing people with equal opportunities to access our civilization achievements. In this sense, the idea of the present project corresponds to the latest trends in development of science, technology, education and the requirements of the society as a whole. 
We will refer to the net of small, distance control and robotized astronomic telescopes in Bulgaria as SMARTNET (from SMAll  Robotic  Telescopes  NETwork). 
4.2 Scientific rationale and its relation to solving of meaningful scientific, technological, economical and/or social problems
The list of our goals is well defined by a limiting magnitude of 16.5-17m, which is easy to be achieved with the modern 14”-class telescopes and the planned receiving equipment. Other motivation comes from the modern priorities in the filed of astronomy and the current international campaigns. 
Plan preparation for robotizing of the telescopes, hardware and software for their remote control and linkage in a net. This task is to be given for realization of an external organization. 
The realization and coordination of this task will be managed by Assoc. Prof. V. Golev and the team of the University of Sofia.
Search for planets beyond the Solar system (exoplanets). In recent times the existence of planets around nearby stars similar to the Sun by their dimension and temperature became an observational fact. The newly discovered objects are gas structures similar to the Jupiter and Saturn and their masses are up to 12 Jupiter masses but the orbital periods are much shorter (~ several days) and their orbits are highly eccentric allowing quite closer distances to the central star. This stimulates the updates in modeling of the planetary systems evolution. By now more than 200 planetary systems are known and some of the stars harbors more than 1 star. 
The monitoring of G dwarfs is planned in our project and the aim is to discover planets by the means of the so called transit photometry as well as observation of suspected planetary systems on order to confirm the existence of exoplanets. The short orbital periods favor such targets as extremely suitable for monitoring with planned equipment (Seagroves et al., 2003;  Dunham et al., 2004). 
Radial velocity observations have shown that extrasolar planetary systems with giant planets orbiting their parent stars are quite common in our Galaxy. However, radial velocity observations can only provide a lower limit on the planetary mass, because of the unknown orbital inclination. If a planet’s orbital plane is aligned nearly along our line of sight, the exoplanet will pass between an Earth-based observer and its parent star, an event known as a transit. The transit also provides an estimate of the mass and the projected area of the exoplanet, thus allowing its radius, and therefore also its density, to be estimated.

The number of stars of sufficient brightness available to a given system depends on the product of the telescope’s collecting area and the solid angle on the sky of its associated focal plane detector system. For a given detector size and system f-ratio, a larger telescope will cover a smaller field over a fainter useful magnitude interval (with correspondingly more stars) than a smaller telescope. We have opted in favor of the small telescope and wide-field approach primarily because the bright stars are within the observing capability of the high-resolution radial velocity instruments needed for follow-up radial velocity observations. Finally, small systems are relatively inexpensive, so it is possible to build several of them operating in a (or to become a part of already existing) network at different longitudes. This increases the light curve coverage. Those lines of reasoning have led to the development of a number of wide-field, small-aperture transit search programs, based on such networks.
Calculations of the expected detection rates for short-period transiting planets suggest that about 100 stars monitored photometrically with a 2% or better precision over 2 months will yield one to two transiting exoplanets. 
A worldwide known scientists – Prof. D. Sasselov from Harvard University and prof G. Mandushev from Lowell Observatory will be a consultants of this highly prestigious task. The performance of the task will be managed by Assoc. Prof. V. Golev and the work will be done by its team at the University of Sofia.

Search for cosmic bodies at dangerous distances to the Earth. Studies during the past decades convincingly point to a real danger with cosmic bodies: comets, asteroids and fragments of them to collide with the Earth. Such collision may result in a catastrophe of local, regional and even global significance.  
There were 3 such events during the XX century: In 1908 г. a cosmic body caused an explosion equivalent to 10-20 Мt of TNT in Siberia, in 1930 analogous explosion happened in the basin of the river of Amazon and in 1947 г. an explosion with TNT equivalent Мt of several tens was released when Sihote-Alinsk meteorite struck the Earth (http://www.informnauka.ru/rus/2000/2000-10-13-0369_r.htm). 

Modern observational equipment allows registration of such encounter at the distances comparable of the distance the Moon as well as the numerous invasions of microscopic and small bodies in the atmosphere. During the last decade tens of burnings accompanied with explosions of bodies with dimensions estimated to be of ~10-40 m were registered. Statistics points to occurrence of Tunguska-like events to be one per 100-200 years. In the modern super-urbane world with a high concentration of dangerous industrial buildings these bodies may provoke the extinction of millions of people as well as huge material losses.
Modern civilization achieved a high level of technologies enough to fix such a problem and to prevent a disaster. Nevertheless there is still lack of information on the dangerous cosmic bodies. Due to the intensive observations mostly done by the American astronomers, only the biggest, larger than 1 km bodies from asteroid families approaching the Earth are well studied. 

Observations of the nearby cosmic bodies are part of the international program in preparation for monitoring of newly discovered asteroids since ¼ of them is lost almost immediately after their discovery. This complex program will allow discovering of the most dangerous object much earlier than the eventual stroke with the Earth. This will let a comprehensive and in time study of the properties of these objects and an immediate neutralization of the danger. In order to organize a future cosmic defense of the earth it is extremely important to know the properties of these cosmic objects (shape, structure, conditions on the surface and in underlying layers, and physical, mechanical and chemical properties of the ingredient matter). 

The task for the search and observations of cosmic bodies at the dangerous distances to the Earth is extremely suitable within the frames of the current project. Its performance will be managed by senior research scientist T. Bonev and the team of the Institute of Astronomy, Bulgarian Academy of science. 

W UMa variables. The contact variables W UMa are highly spread in the galaxy and posses characteristics similar to these of our sun. It is supposed that the contact W UMa binaries are formed after gradual loss of angular momentum due to the tidal interaction and stellar wind. But there are still hidden details: what is the direction of the mass transfer in these systems; what is rate (the time-scale) of their evolution and what is their ultimate fate? Study of W UMa stars gives opportunity to obtain a good statistics of their global parameters and to deduce empirical correlations between the parameters themselves as well as corresponding improvement of stellar structure and evolution of sun-like stars. W UMa stars are suitable for studying the structure of our galaxy, stellar clusters and nearby galaxies. For example finding of an empirical relationship between the absolute magnitude, orbital period and the temperature of these stars can be used for check whether a certain system belongs to a open or globular cluster as well as to determine the origin of very interesting objects like so called blue stragglers. There are estimates that the spatial frequency among W UMa is 1/30, i.e. about 3 times higher than in the old disk population. Therefore, W UМa stars may play the same role for studies of the Galactic disk population as the RR Lyr variables for the halo population. 

Since the contact W UМa stars are quite frequent in the Solar vicinity (approximately 1 per 80 stars) and due to their short orbital periods they are extremely suitable to be observed with the equipment planned to acquired. Its performance will be managed by Assoc. Prof. Dr. Marchev and the team of the University of Shumen.

Novae monitoring. Nova explosion is an event in which the brightness suddenly (within 1–100d) increases with 7–16m (the luminosity increases 100–100000 times), followed by slow – a thousands of years – decrease to its initial value. The initial decrease of the brightness with 3m is fast and a transient phase is established afterwards in which the brightness gradually and oscillatory decreases slowly with another 3m. Sometimes during this stage a sudden decrease of the brightness can be observed followed by a slow return to its previous value. 

The novae are considered to be semidetached binaries consisting of late spectral type star and hot white dwarf. It is assumed that the explosion is due to accretion of hydrogen enriched matter from the companion star toward the dwarf in which the temperature and the gas pressure on dwarf surface increases enough to let the nuclear burning to be turned on. The process resembles the explosion of a hydrogen bomb in which a hot expanding envelope is formed and the whole binary is within it. Several years later the envelope becomes visible as nebula encompassing the binary. When the temperature of the envelope decreases enough the C and Si atoms condense as fine dust grains. The dust absorbs the starlight and the brightness decreases. As time passes the nebula and the dust are swept away and the binary retrieves its initial brightness.

Novae explosion is relatively frequent event – 2-3 novae are found in the Milky way each year. Accounting for local effects results in frequency about 200 novae per year. 
The frequency of novae in different galaxies is an actual problem of the modern astronomy. It depends on a variety of factors, including the number of binaries, the mass of the pre-nova stars, and the population’s formation history. The project aims at monitoring for novae search in nearby galaxies and construction of their light curves. Data will be published as telegrams on: www.astronomerstelegram.org и as observational points on IAU page (cfa-www.harvard.edu/iau/CBAT_M31.html). Similar program funded by the US National Science let the discovery of 73 novae in M31 (www.noao.edu/education/arbse/arpd/ns) by students, observing at the National Optical Astronomy Observatory with 0.9-meter telescope.

Principal investigator of this part of the project is Assoc. Prof. P. Nedialkov and the work will be done by its team at the University of Sofia.

Supernovae monitoring. These are stars that undergo explosion similar to novae but with much bigger effect – the increase of the brightness is up to 19m. When it happens for a timescale of a weeks or even month the luminosity of the star is comparable with the luminosity of the parent galaxy. Thousands of times more energy is released in comparison to the novae and the absolute magnitude of the supernova (SN) may be reach -21m. A shell with a mass 0.3-10 M( is ejected during the explosion and the velocity of the expanding envelope is is ~10 000-20 000 кm/s. It takes years the brightness to went down to its initial value. The supernova remnants are glowing nebulae emitting not only light but also radio and X-ray radiation and there is a pulsar in their centers. SN burst is a rare event – about only 1-10 SN are observed in a galaxy like our own.

The SN explosion is possible in binaries with mass transfer to the white dwarf of СО-type (consisting of carbon and oxygen). There is a hypothesis that during the SN explosion a merging of two CO-dwarfs results in a burst-like C and O nuclear burning leading to formation of 56Ni and other stable nuclei. That is the difference between SNe and novae, where the burst is due to the nuclear burning of hydrogen.

SN 1987А was the first naked eye SN since 400 years. It was discovered on 24th of Feb. 1987 in the Large Magellanic Cloud galaxy. The optical spectra showed that the outermost hydrogen shell was ejected with a speed of ~0.1c. The most impressive are the observations of neutrino flux from SN 1987A – which was the first observation of neutrino from a source, other than the Sun. It was undoubting confirmation of SN theories and let the birth of a neutron star to be observed for the first time. Detection of the neutrino from SN 1987A also gives opportunities to obtain information about the neutrino parameters as a particle. Moreover during the burst of SN 1987A the astronomer detected emission lines for the first time directly both in X-ray and gamma bands due to the decay mostly of  56Со. Thus they proved that during the explosion a nuclear reaction lead to creation of unstable 56Ni nuclei providing the huge luminosities of SNe.

SNe monitoring and construction of their light curves are very important for the studies of the final stage of massive stars evolution. It is an extremely useful task to be realized with small telescopes.
Its performance will be managed by senior research scientist A. Anton and the team of the Institute of Astronomy, Bulgarian Academy of science.
UV Ceti type variable stars. They are dwarfs of spectral types M3e – M5e. Most typical for them is a fast, irregular extreme change of overall brightness.  It increases within 1-2 magnitudes (in very rare cases up to 5 magnitudes) for some tens of seconds. After reaching very sharp peak, it fades, that lasts 10-100 times longer. UV Ceti variables are components of binary systems, they represent the faintest objects among all flare stars (their absolute magnitude is about M ~18m). Photometric monitoring of this type of objects that includes observing of any new flares and studying photometric changes is a very suitable task for CCD-photometry with small telescopes project. 
Responsible for this part of our scientific program will be Assoc. Prof. Ilian Iliev and the team from Institute of Astronomy.

Cataclismic variable stars.  The photometric behavior of the cataclysmic variable stars (CVs) is close to that of Novae. Their activity cycle comprises of fast burst, that lasts some time, and long period of minimal light. Amplitudes of bursts are about 2-5 magnitudes, time span between them is usually between tens and hundreds of days. It is well-known that larger are the amplitudes, longer is the time span between them. As a rule cataclysmic variable stars stay in two states – normal (low, quiet phase) for about 80-90 percent of time and flare (high, active phase). Cataclysmic variable stars are low luminosity objects, their absolute magnitudes M=9-10m, so only the near-by can be observed (distance less than 200 pc). More than 700 objects are known, that means their concentration in the Galaxy is rather high.

Cataclysmic variable stars are close binary systems with orbital periods of about hours. Distance between components is comparable with their radii. One of the components has low luminosity, very often it is white dwarf. The secondary component filled its Roche-lobe, and a gas flow emerges from the Lagrangian point L1. This Roche-lobe overflow is accelerated by the gravitation field of the white dwarf, an accretion gas disk is created around it. Spectra of cataclysmic variables have faint continuum superimposed with strong and wide two-peak emission lines. These lines reveal the existence of an accretion disk in the system. Emission from that disk takes its origin from the gravitational energy freed during the accretion. A shock wave is created when the gas flow with a velocity of 1000 km/s enters the denser layers of the disk. This shock wave heats the disk in the intercept zone. Hot spot has a temperature of about 107  degrees, so its emission is very strong – up to 50 percent of the overall brightness of the system. This contribution is seen as a typical “bump”on the light curve.

We plan monitoring for the following types of cataclysmic variables:

· U Geminorum stars – nearly equal burst in 15-500 days intervals;

· Z Camelopardalis stars – long detaining the brightness after some flares;

·  SU Ursae Majoris stars – superbursts along with normal ones – they last longer and have larger amplitudes; 

· VY Sculptori stars – their spectra are like the spectra of U Gem in normal state;

· polars (AM Her type stars) with very polarization degree, that means magnetic field strength of about 108Gauss;

· intermediate polars (DQ Her type stars) with weaker polarization, that corresponds to magnetic fields of about 105 – 107 Gauss.
Modern model of non-magnetic cataclysmic variables involves a low mass cool star that fills-in its Roche lobe and a gas flow through the point L1. There is an accretion disk around the white dwarf fed by the gas flow. A hot spot is created in the interception zone. Close to the white dwarf surface, when the matter is retarded to the rotational velocity of the white dwarf, a boundary layer is created. Kinetic energy released in this process heats the interception zone to the temperatures of about 106 K. Gas flow in magnetic cataclysmic variables follows the magnetic field lines and forms accretion columns above the magnetic poles of the white dwarf. In polars when the magnetic field is strong enough, the velocity of accreting gas is super-sonic, thus, a shock wave is generated that heat gas to very high temperatures. As a result we observe strong X-ray emission from that zones.

Accretion disk in the case of intermediate polars is formed beyond the white dwarf magnetosphere, accretion columns exists only in the inner zone.

According to the last theoretical models flares observed in the cataclysmic variable stars are generated by the accretion disks instabilities.

By their orbital periods, space distribution and some other characteristics cataclysmic variables resemble contact binary systems, or W UMa type stars. This could be interpreted as indication that cataclismic variables originate from the late evolution stages of W UMa stars via mass-loss processes.

Monitoring of the photometric behavior of cataclysmic variable stars and studying the changes in their brightness could shed more light on the nature of those objects. It is very suitable task for observations with small telescopes. Responsible for this part of our scientific program will be Prof. Diana Kjurkchieva and the team from Shumen University.

X-ray binaries. Along with the progress in X-ray astronomy a new type of variable objects has been discovered. The emission from that type of objects is mainly in the X-ray spectral region (soft X-ray 100-10 A, hard X-ray 10-0.01 A). More than 100 stars with strong X-ray emission have been observed till now. They belong to our Galaxy, most of them are components of close binary systems. Some of them, called X-ray pulsars, are sources of periodic X-ray emission with periods between 1 sec and 5 minutes. Some radio pulsars and X-ray pulsars (and the pulsar in Crab nebula as well) are sources of periodic gamma-rays as well as radio- and  X-ray emissions. The power of their gamma-emission is 3 to 5 dex larger than the bolometric luminosity of our Sun. 

Transient X-ray stars are intermittent X-ray sources, their X-ray emission increase fast and then (almost) disappear. Sometimes these X-ray flares are accompanied with optical flares, that is why such objects are also called X-ray Novae. Many X-ray stars exhibit short-time bursts, X-ray emission increases up to ten times for a couple of seconds, time span between bursts is about minutes. These objects are called X-ray bursters. They belong to the Galactic disk with a prominent concentration to the Galactic center.

The analysis of the observational data shows that more X-ray stars are close binary systems which main components are filled up already their Roche lobe, and gas outflow through the Lagrangian point L1 that reaches the neutron star. Gas particles are accelerated by the gravitational field up to relaticitic velocities. Kinetic energy of that gas is transformed into heat. More massive and smaller is the compact companion in the binary, stronger is the X-ray emission. X-ray bursters are low massive X-ray pairs with an accretion disk around the neutron star. It is suggested that sporadic irregular changes in the X-ray luminosity are produced by burning of helium, transported via accretion onto the surface of the neutron star.  Photometric monitoring of X-ray binaries that includes observing of any new flares and studying photometric changes is a very suitable task for CCD-photometry with small telescopes project as well. 
Responsible for this part of our scientific program will be Assoc. Prof. Ilian Iliev and the team from Institute of Astronomy. 

Simultaneous optical observations with Hubble Space Telescope. Such a task is already realized with many small robotized telescope around the world. Responsible for this part of our scientific program will be Assoc. Prof. Haralambi Markov and the team of the Institute of Astronomy, Bulgarian Academy of science. 

Pulsating variable stars  Brightness of these giant and supergiant stars vary regularly. Light curve is asymmetric – brightness increases faster than it fades. Effective temperature also changes with the same period, star surface is hotter when the brightness reaches its maximum. Radial velocity curve mirrored the light curve. This means that stellar atmosphere oscillates. If the amplitude of radial velocity curve is known then periodical changes of stellar radius can be calculated. Observing pulsating variables in Small Magellanic Cloud in the beginning of 20-th century facilitates the establishing of Period-Luminosity relation, typical for all kinds of pulsating variable stars.  Discovery of this relation determines new method of measuring distances in the Universe, so-called photometric parallaxes method. Thus, pulsating variables provide third dimension in the astronomy. Since these stars are very bright they can be observed at large distances, we call them “standard candles” in astronomy.

Very suitable for monitoring with small telescopes are cepheids, lyrids, W Vir variables, Beta Cep variables, RV Tau variables, long periodic o Ceti variables and semi-regular variables.  Responsible for this part of our scientific program will be Dr. Eva Bozhurova and the the team from Public Astronomical Observatory – Varna.

Solar System bodies and nebulae 

 -Solar and solar activity observations

 -Lunar observations in order to determine the size of lunar surface structures and recording of any irregular events

 -Observations of Mars and its sandstorms

 -Observations of Jupiter and Saturn in order to study the dynamic of their atmospheres

 -Observations of comets, determining sizes of comas and tails

 -Observations of asteroids in order to determine their rotational periods

Target group of this task are high school students, responsible for this task of the project will be Dr. Veselka Radeva and  and the the team from Public Astronomical Observatory – Varna.

 
20% of the observing time at the SMARTNET telescopes will be allocated to high school students programs.  This way Bulgarian High-School Astronomical Observatory will be established. Its management will be carried out by Ivan Ivanov and the staff of Public Astronomical Observatory – Varna. They have all needed experience for this. 

Using the small robotic telescopes network from teachers and high school students will be realized through modern ICT school resources. This way school class rooms will be changed to scientific observatories. Involving young people into SMARTNET activities will stimulate their interest of science, their knowledge about the Universe will be substantially enriched. 

25% of the observing time at the SMARTNET telescopes will be allocated to PhD students, another 5 % - to senior students. Project quality evaluation and time allocation will be under supervision of Assoc. Prof. Valeri Golev

50% of the observing time at the SMARTNET telescopes will be allocated to scientific programs under special supervision of Prof. Diana Kjurkchieva.

Control center of the entire network will be situated in the Astronomical Center of Shumen University.

Data acquisition and reduction will be carried out by the particular scientific teams. Responsible for this part of the project will be PhD student V.Ivanov (ShU), Dr. O.Stanchev (SofU), Assoc. Prof. H.Markov (IoA), Dr. V.Radeva (PAOV).

Scientific analysis of the data thus obtained will be targeted to:

· determination of main characteristics on the base of photometric and spectroscopic data

· search for empirical connections between main observational characteristics

· search for connections between main characteristics of the objects and physical mechanisms responsible for their activity

· search for connections revealing common origin of studied types of objects.

It will be carried out under the special supervision of Prof. Diana Kyurkchieva (ShU), Doz. Dr. Petko Nedialkov (SofU), Assoc Prof. Ilian Iliev (IoA), Assoc. Prof. Tanyu Bonev (IoA). 

Before starting any astronomical observations each team will do some preliminary work including:

· obtaining and testing the hardware, described in details in the Agreement (telescope, CCD camera, spectrograph, filter sets)

· installing and testing the specific software for telescope remote control

· managing realization of the observing programs for each telescope

This will be under the responsibility of sen.instr. B.Borisov (ShU), Dr. E. Ovcharov (SofU), Assoc. Prof. A. Antov (IoA), I.Ivanov (PAOV).

4.3. Description and argumentation about the applied innovative scientific approach and the respective experimental methods
When the night falls, the computers will wake up the robotic telescopes and if the atmosphere conditions allow the instruments will start their observational program. The four SMARTNET telescopes will be based at Shumen Plateau (Shumen University), Plana Mountain (Sofia University base), Rozhen (National Astronomic Observatory) and at the place of the Popular Astronomical Observatory-Varna. The work of the telescopes will be controlled by the Control Center disposed at Shumen University. The received images by the telescopes will be sent back to Control Center in order to be distributed to the applicants and to the Bulgarian Students` Observatory.    

Licensed software will be bought in order to reduce the images. The software will be installed on each computer included in the project. It will allow measuring planet diameters and distant galaxies, discovering asteroids and measuring their speed, as well as registration of the light changes of active galaxies and variable stars or stars with planets.   

The main arguments for developing net of small, distance control and robotized astronomical telescopes in Bulgaria are as follows:
а) Providing high–school students and graduate university students which have not their own telescopes with equal access to the robotic telescopes. The students will have the chance to develop their own small scientific projects and to share their results. Thus, smaller educational and scientific departments that do not dispose own equipment, are provided with an access to telescopes. The project realization will allow students to gain experience in using ICT and to work with up-to-date high technologies;

b) PhD students in Astronomy will get faster the required observational data and will be able to finish their PhD thesis in time and it will lead respectively to a new generation of experienced astronomers;

c) Astronomers will be able to realize scientific projects which do not require big telescopes but long observations (monitoring);
d) The astronomers from Bulgaria will join the planned international observational campaigns of different astronomic objects and events; 
e) During the International Year of Astronomy in 2009 many Bulgarians will have the chance to observe astronomical objects via robotic telescopes for the first time and our country will take active part in the planned international initiatives;   
f) By an intense popularization work during the International Year of Astronomy we hope to be able to provide support from a wide range of institutions and companies for the education in sciences, and partly for Astronomy, as well as support for scientific researches in this area.  

4.4. Expected effect and results
The net of small distance control SMARTNET telescopes will significantly contribute to the enhancement of the Bulgarian university level of education in Astronomy, which is in unison with one of the priorities during the International Year of Astronomy.    

Sofia and Shumen universities are the only institutions that offer such type of an education in Bulgaria and prepare the next astronomers generation. In comparison to the famous European universities, these two universities have relatively small astronomical teams. Nevertheless, these two Bulgarian institutions contribute significantly to education of professional astronomers who realize themselves not only in Bulgaria but in the most prestigious astronomical centers and observatories abroad. These are: Prof. Dimitar Sasselov (Harward University, USA), Prof. Zlatan Tsvetanov (NASA, USA), Dr. Valentin Ivanov (ESO, Chile), Prof. Radostin Kurtev (Universidad de Valparaiso, Chile); Prof. Georgi Mandushev (Lowell Observatory, USA), Prof. Leonid Georgiev (UNAM, Mexico) and others, who support the present project and will be used as consultants in its realization. 
In order to be able to be useful members of the European astronomical Society our universities need at least two things: 
· Provision with inexpensive equipment, e.g. 14–inches telescopes, high-sensitive and low-noise CCD cameras; small spectrographs, sets of wide-band and narrow-band filters; hardware and software for robotizing of the telescopes and their linkage in work net; 

· Chance to get observational time on other observational sites in the world for educational and scientific purposes. 
The effect of the SMARTNET could be summarized as follows:  

· Providing students with 20 % of the observational time by the means of equal access to the telescopes;

· Providing PhD students with 25 % of the observational time which will allow them to shorten the time of accomplishing their thesis and will provide the new astronomical generation;

· A higher level of practical education in Astronomy will lead our students to be able to work with any telescope at any observatory in the world;  
· Realization of scientific projects in Astronomy which do not need big telescopes but long observations (monitoring).

· Intense participation in planned international observatory campaigns;

· Many Bulgarians will be able to use the robotic telescope for the first time during the International Year of Astronomy; 
· The social interest and support will be involved in the process of education and research in the area of Astronomy; 

· New gifted people will be attracted to build their career in Astronomy. 
Undoubtedly, the realization of the present project will contribute to the science development, because each observation in Astronomy is valuable and unique. The up-to-date “small” telescopes in combination with high-sensitivity receivers may be used as a basis for getting significant results and why not discoveries. These will be presented not only before the scientists by the means of announcements, reports and publications but also by the help of mass media.
We do hope that the results from the observations via SMARTNET telescopes will have unpresuming contribution to the development of science, technology and education.
Astronomy always had a great impact on science and culture development. It has stimulated the technology development and always has been a powerful sign of human intellect. Astronomy is considered to be the source of the most significant discoveries about the Universe nature and human role in it.   
During the last decades, Astronomy gained a great progress. A century ago, people knew too little even about the existence of our galaxy. Today, we know that our Universe consists of milliards of galaxies and it was formed approximately 13.7 milliards years ago. Also, a century ago people were not aware of the fact whether there exist other planet systems in the Universe. Today, we know that there are over 250 planets around other stars in our galaxy and we are trying to explain how life originated. While people used to explore the sky only via optical telescopes and photo emulsions, in nowadays we are able to observe the sky form the Earth and from the space, from the radio- to gamma-wavelengths using ultra-modern digital detectors, i.e. our vision to the Universe is more “colorful” than ever.    

Astronomy is called upon to foresee the future of Solar system, of our Galaxy and of the whole Universe. No matter the enormous progress of the science, there are still many obscure problems as regard to the future generations and the separate heavenly bodies and phenomena nature, as well as the Universe as a whole.    

By exploring the proto-planet systems and the permanent process of stars formation due to diffusion gas and molecular clouds that are components of the interstellar environment, astronomers believe that they would be able to find out in the 21st century what defines the formation of stars, i.e. the mechanisms of stars formation.   
The participation in the process of looking for planets beyond the Solar system will help in finding out the answer of the following questions: 

How many stars bear planet systems? 

To what extend our Solar system is of a typical kind? 

Are there any other planets similar to Jupiter and the Earth? 

How many of them could be considered as favorable places for living? 
The participation in the process of exploring cosmic objects that dangerously come close to the Earth will help us to find out the answer of the crucial question: What is the chance a crash to become true?
In the 21st Century Astronomy is considered to have contribution to the following fundamental questions:

Are the physical principles and fundamental constants one and the same all over the Universe?

How and why the Universe was formed?            

Are there any other Universes?

How and why life was formed on the Earth?  

The answers of these questions will have a great impact on our views as regard to the world around us.
This is the reason Astronomy in the 3rd millennium to be turned to the future itself. Future that is both full of great opportunities and great challenges. In nowadays, astronomers are so close to a new stage of discoveries that is as much significant as the one made 400 years ago by Galileo.  

4.5. Creating a favorable environment for young scientists
Because of the bad perspectives to find a job, less and less students choose the filed of astronomy and the natural sciences to develop their careers. We hope that developing a well-equipped distance control SMARTNET telescopes will allow these negative tendencies to be overcame and will stimulate young people to realize themselves professionally in the area of astronomy.   
It is planned 25 % of the time for observation by telescopes to be used by PhD students. It will allow them to get faster the required material as it takes really a long time, which leads respectively to prolonging their PhD education. The PhD dissertations on time will give young scientists a chance to develop their careers in short time and respectively Bulgaria and Bulgarian astronomers` association will have a new generation of well-trained astronomers. 

Moreover, we are planning to recruit for the present project aim three young astronomers who are members of the astronomic teams in Shumen University, Sofia University and Institute of Astronomy. It will contribute significantly to their careers.  

We guess that the developed net of robotic telescopes will be an adequate motive for at least one part of the gifted young astronomers to stay in Bulgaria. And those who work abroad not only because of the better financial conditions but because of the better equipment maybe also will come back.   

4.6. Potentiality for future development of  the scientific group executing the project

The astronomic teams of the fourth institutions that participate in the project always worked together even when there were not officially signed contracts. Leading Bulgarian astronomers take part in the present project. These have a great experience in observing, processing and analyzing the database. In addition, the present project involves young astronomers and PhD students. The anticipated result from implementation the project is the PhD students to defend their dissertation in time and the rest of the staff to be able to develop further their careers and to acquire higher scientific titles.  

We believe that the established by the project Bulgarian High-School Students` Observatory will be a “reservoir” that will supply the university specialties of Physics and Astronomy with young and talented people. We hope that the Observatory will turn into a Bulgarian coordinating center for all high-school extracurricular forms in Astronomy (Olympiads, competitions and etc.).

4.7. Potential for transfer the acquired skills and implementation of results
The high-school students who take part in the project realization in the framework of the Bulgarian High-School Students` Observatory together with their teachers in Physics and Astronomy will be able to enhance their skills and competences in the area of astronomy and the new information and communication technologies. The same could be applied to graduate and PhD students. The practice will allow them to acquire skills for operating with different professional telescopes all over the world. Thus, the classrooms and university lecture halls will be turned into scientific research laboratories where young people would be able to realize their ideas and to check their hypothesis.  
The scientific researches planned in the project are in the area of fundamental sciences that means one cannot see their concrete implementation. 

In §4.4 it is described the significance of the contemporary Astronomy and its impact on society development. Some of the problems solved by the astronomers have a great impact on people, and namely prognosticating the future of the Earth, of the Solar system, of our Galaxy and of the Universe as a whole. In this sense, most of the scientific aims of the project (such as exploring for objects that come dangerously close to the Earth; observing objects from the Solar system; looking for planets beyond the Solar system; monitoring of new and super new and X-ray stars) contribute significantly to the process of supplying with up-to-date information about Cosmos threats as regard to the Earth and human civilization.  

5. Plan for sustainable activities once the project is over 

Once the project is over the involved teams (Shumen Univeristy, Sofia University, National Astronomic Observatory and Varna National Astronomic Observatory Department) will continue to realize their main activities. As a project result, a SMARTNET robotic telescopes net will be established and it will be used properly and adequate on the basis of the technological skill acquired and the experience gained by the initiatives of international observatory complains and educational projects. All these facts give reason to consider that once the project is terminated participants will continue to work on realization of robotized telescopes observatory programs.
We are planning our robotic telescopes to be included into the world net after the first stage of the project and it will allow us to carry out monitoring on international projects with a global impact. This process will supply PhD students with new attractive themes for their dissertations and thus, respectively more young people will be attracted to make their career in the area of Astronomy.
We do believe that the established Bulgarian High-School Students` Observatory will continue to implement its aims and mission. 

Therefore, the established net of robotized telescopes in Bulgaria will function without any other additional funding once the project is over.

6. Plan for results dissemination 
In order to include students in the observatory program we plan:
· One day training of teachers in Physics and Astronomy by the team of  Varna National Astronomic Observatory Department;
· Instructions for registering in the Bulgarian High-School Students` Observatory prepared by Varna National Astronomic Observatory Department and published by Shumen University; how to write a proposal for observational time; how to prepare a target list; how to install the software.
 The project requires following to be done:

· Preparing materials containing technical description of the equipment; instructions for testing the equipment received (telescopes, cameras, spectrograph and wide- and narrow-stripped filters); instructions for testing the hardware and software of the distance control and robotized telescopes. All these to be prepared by Sofia University.   
· The Control center server at Shumen University will do the WEB site administration and updates. The WEB site will contain information about the distribution of observatory time and will have a forum where opinions and recommendations to be posted.   

Results will be disseminated by:
· Sending electronic bulletin containing information about the already obtained and stored or future observations and organizational events as regard to the registered project participants (teachers, PhD students, astronomers); 

· Papers of astronomers, graduate and PhD students presented during scientific conferences; 

· Publications in scientific magazines; 

· Sending information and data to the Astronomy Archives (www.astronomerstelegram.org, cfa-www.harvard.edu/iau/CBAT_M31.html and etc.);
· Defenses of Diploma Projects or PhD thesis 

· Participation to scientific and educational competitions (European high-school students Competition in Astronomy on Internet „Catch a star”, National Competition in Astronomy on Internet “Hunters of Celestial Treasures”, NASA competitions and etc.);
· Organization of astronomic images exhibitions. These to be held in high-schools, libraries and public centers.
7. Project Management 
The project organizational management will be carried out by its Coordinator Prof. Diana Kjurkchieva, Dr. Habil who comes from the basic organization. In the process of administrating the project she will be supported by Assoc. Prof. Valeri Golev (Sofia Univeristy); Sen. Res. Assoc. Ilian Iliev, PhD (National Astronomic Observatory – Rozhen), Sen. Res .Assoc. Tanyu Bonev and Veselka Radeva (Varna National Astronamic Observatory Departmen). 

The project financing will be carried by the basic organization. 

The equipment required by the project will be bought by the basic organization in accordance with the Bulgarian Ministry of Education Rules.
The management of the project activities will be done on the basis of:
· The Contract, signed between the basic organization and its partners. The contract includes detailed description of finance distribution as regard to each section from the Financial Plan filled in by the all 4 involved institutions, as well as the teams` responsibilities and tasks (the participants could be seen in the filled in project forms);

· Work program (Section 4 from the present document), which includes concrete names of those responsible for the aims and activities of the project.
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