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Summary
A report is presented on the current situation on astronomy in Mongolia, based on a week-long visit there by the writer in March 2004, sponsored by the International Astronomical Union. The visit was hosted by the National University of Mongolia in the capital city of Ulaanbaatar. Arising from this visit, six recommendations are made to the IAU for developing astronomical teaching and research in Mongolia. The key recommendation is that Mongolia should join the IAU at the earliest possible opportunity.
1. Introduction

I visited Mongolia for one week in mid-March (11-18 March) 2004 as chairperson of the IAU Commission 46 for the World-wide Development of Astronomy (PGWWDA). The purpose of my visit was to assess the current situation in Mongolia concerning astronomical teaching and research and to make appropriate recommendations to the IAU on possible future development of astronomy in that country.

Prior to my visit, I sent a fax to the Office of International Affairs at the National University of Mongolia (NUM) in the capital city of Ulaanbaatar, requesting that I might visit their university under the auspices of the IAU. I had no previous contacts or indeed any knowledge of Mongolia prior to my visit, so I had no idea what response my request might elicit. As it happened, a reply came promptly by email from Professor G. Batsukh, professor of geophysics at NUM, with an encouraging invitation. He is also one of three academics at NUM who are involved with the teaching of astronomy at undergraduate level. Prof. Batsukh was able to coordinate my whole visit and to introduce me to many other useful contacts during my time in Mongolia.
It was soon evident that NUM was the right institution to host my visit. Although Mongolia has seven state universities, NUM is the most prestigious, and its program encompasses a wide range of technical and scientific fields within its 12 faculties or schools. Other universities are mainly smaller and specialize in areas such as agriculture or commerce. NUM was founded in 1942 and has some 10,000 students and 600 academic staff. Only the Mongolian Technical University (also in U.B.) with twice as many students is larger. Further figures for NUM statistics are in sections 2(a) and 3(b).
Mongolia is a vast land-locked country lying between China and Russia in eastern Asia. The country is some 1300 km from north to south and 2400 km from east to west and comprises 1,556,500 square km. The population is only 2.6 million, making the average population density one of the lowest in the world. The terrain varies from arid (Gobi desert) in the south-east, to lightly forested in the north. The west is very mountainous, but mountains occur throughout much of the country. The average altitude above sea level is 1580 m. The highest point is 4374 m (Nayramadlin Orgil) and the lowest is at 518 m.
One quarter of the population lives in Ulaanbaatar; there are a few other cities, but of lesser importance. A large fraction of the population is nomadic herdsmen who live in tents (gers) and who own horses, sheep, yaks, goats, cattle or camels. In spite of that, the literacy rate is fairly high at nearly 90 per cent.

The climate is continental and exceedingly harsh. In January the mean temperature is –28° C, in July it is +25° C. For March when I was there the day-time temperature was within a few degrees of zero. As discussed in sections 2(a) and 2(c), Mongolia has a climate most conducive for observational astronomy; there are some 250 sunny days a year, the air is always very dry and industrial and light pollution are mainly almost absent, except in U.B. where pollution is low.

The economy is based on tourism, meat production, and cashmere fibre from goats, as well as on forestry and mineral resources. No doubt some of these industries will develop rapidly in coming years. 
Since 1991 Mongolia has been a parliamentary democracy, though the party currently in power is the Mongolian Revolutionary Party (the socialist party) which also ruled during the communist era from 1921 until 1990. For many decades the country has looked north to Russia for economic aid, assistance and influence, and not to China. This no doubt accounts for the use of a Cyrillic alphabet similar to that used in Russia, the absence of chopsticks, and a diet resembling more that of Russia than in China or other countries in southern or eastern Asia.
Ethnically Mongolia is fairly homogeneous; 90 per cent are Mongolian, with just a few other ethnic groups such as Kazakhs, Russian and Chinese. Buddhism is by far the most important religion, but in no way did the life-style appear to be dominated by religious activities. Mongolia appears to be a capitalist and secular state in all but name.
2. Astronomy in Mongolia

(a) National University of Mongolia (NUM)

The National University of Mongolia is in central U.B. on a site comprising about four large buildings. The infrastructure and facilities appeared to be good for a developing country. Certainly there were a large number of desktop personal computers everywhere I went, and the technology of laptops and data projectors was readily available for presentations. Internet connections are widely available, albeit slow. The university may lack major capital items of high-tech research equipment. I did however see a modern x-ray diffractometer for analysis of lattice planes in crystals, with an automated computer controlled operation and analysis of the data. No doubt that is just one example of investment in research equipment and there are many more.
NUM has a School of Physics and Electronics within which is located the Department of Geophysics of which Prof. Batsukh is head. Prof. Batsukh and two other staff members teach astronomy at undergraduate level. One of these is Dr Ulaanbaatar (his name is the same as the capital city!) and another is Prof. Lhagvajav, who is head of the School of Physics and Electronics. (I did not meet Prof. Lhagvajav, as he was in the U.K. at the time.) 

There are some 80 undergraduates majoring in geophysics and these graduate with a bachelor’s degree after four years. Astronomy courses comprise 2 credit points, and astrophysics 3 credit points, and these are compulsory credits for a 128-point degree in four years. In addition there are four optional courses in astronomy that can be taken within the 4-year degree. They are planetology (3 credit points), astronomy of galaxies (3 credit points), stellar astronomy (3 credit points) and applied astrophysics (3 credit points). The students taking astronomy are in addition studying 15 points in physics and 18 in mathematics over four years. Astronomy and astrophysics are therefore a well-established component of the geophysics degree.
The Geophysics Department was founded by Prof. D. Haltar in 1978 and atmospheric physics research has been a major interest since that time. However new fields of research are opening up, and remote sensing using satellite data was one new area being currently pursued. The Geophysics Department is divided into four sections: atmospheric research, plate geophysics, the laboratory for geophysical data, and the astronomical laboratory. The last section operates a small 20-cm aperture catadioptric telescope of Russian manufacture on the roof of the department, which can be used by students for astronomical viewing. 
At the present time there are no graduate students at either MSc or PhD levels doing theses in astronomy at NUM. That situation could in principle change at any time, as the basic requirements of potential supervisors and a reasonably good infrastructure in terms of computers and internet access already exist. I also think that as a result of my visit, they see there are indeed opportunities for astronomy in Mongolia to expand with assistance from the IAU. They recognize that future graduate students would probably be the main beneficiaries of such developments, and hence that enrolling such students could be quite important for the future of Mongolian astronomy.

In the School of Physics and Electronics (which includes the Dept. of Geophysics) there are however at present 20 PhD students and 25 MSc students. In the university as a whole, these numbers are respectively 224 and 404. Therefore the graduate student tradition is well established at this university.
I saw various publications produced by NUM astronomy staff. One was a textbook in Mongolian published in 2002 for teaching astronomy at undergraduate level. It is written by Prof. C. Lhagvajav and by Prof. N.-U. Tugjsuren, who is professor of physics at the Mongolian Technical University in U.B. (whom I met). Prof.  Lhagvajav has a PhD in astrophysics from Moscow State University and from 1991 he was involved in scientific pilot testing for the first joint Soviet-Mongolian manned space flight. Prof. Tugjsuren has a PhD in atmospheric physics from Sofia University in Bulgaria and has been at the Mongolian Technical University since 1982. The textbook is edited by Prof. Batsukh.
Prof. Batsukh also gave me a reprint of a paper by himself and others on the number of hours usable for astronomical observation at several sites in Mongolia (G. Batsukh et al., A&A Suppl Ser. 113, 341 (1995)). The paper analyses the number of clear night-time hours at nine potential astronomical sites distributed throughout Mongolia, as well as giving other relevant climatic data. It is clear that Mongolia has several outstanding sites suitable for optical astronomy, with on average over 2000 clear night-time hours per year (this excludes hours within astronomical twilight), comparable with La Silla or Cerro Tololo in Chile. One of the sites tested was Khurel Togoot near U.B., which is already the site of Mongolia’s only astronomical observatory.
Among the NUM staff I met in the Department of Geophysics was Dr T. Ulaanbaatar, one of the lecturers in the astronomy program, who played a major role in coordinating my visit. The research in the department is mainly in atmospheric physics, not astronomy, and is concentrated in the areas of atmospheric scattering and transparency, as well as the theory of scattering by aerosols of different types. One lecturer in the department is Ts. Baatarchuluun, who is currently doing a PhD on light scattering by small particles. His English was excellent. Another lecturer is Dr R. Tsolmon. She recently finished a PhD at Chiba University in Japan in remote sensing, and is now very active in remote sensing at NUM. She is interested in using satellite data to monitor vegetation, forestry, hydrology and other ecological matters in Mongolia. However her interests are wide and her English was also excellent. She is the founder of the Mongolian Remote Sensing Society and she is organizing an international remote sensing conference in U.B. in June 2004 

(see www.rs-society.org).
(b) Mongolian Technical University

I did not visit the Mongolian Technical University, although it was nearby in central U.B. But two of the professors from that institution came to NUM to meet me. They were Professors N. Tugjsuren (mentioned above) and N. Ganbaatar. They are both from the School of Material Science at MTU. However they have also been working in atmospheric physics and have an interest in astronomy. Prof. Tugjsuren is a co-author of the Mongolian textbook on astronomy and astrophysics mentioned above. He has also published on the quality of astronomical star images observed at the Khurel Togoot Observatory near U.B. (N. Tugjsuren, Bulgarian Geophys. J., 7 (No. 1), 44 (1981), in Russian), on the variation of image flickering with zenith angle (N. Tugjsuren, Bulgarian Geophys. J., 7 (No. 2), 13 (1981) in Russian) and on the frequency spectrum of stellar image tremor as a function of zenith angle (N. Tugjsuren et al., Bulgarian Geophys. J., 8 (No. 1), 42 (1982) in Russian). These papers all date from the time of his PhD at Sofia University.

(c) The Research Center of Astronomy and Geophysics and the Khurel Togoot Observatory.

The Research Center of Astronomy and Geophysics (RCAG) is one of 15 research centres or institutes run by the Mongolian Academy of Sciences. It is independent of any of the universities. RCAG operates the Khurel Togoot Observatory on a small mountain about 20 km east of U.B. The altitude is 1620 m above sea level, and they enjoy a mean number of hours suitable for astronomical observations of 1900 annually, which is high by international standards.
I visited Khurel Togoot on 15 March during a mild snow storm (the only time of less than perfect weather during my week in Mongolia). Access over an unsealed road up the mountain was not easy, given about 30 cm of snow on the ground, in spite of travelling in a 4WD Landrover in low gear. I was shown round by Dr D. Batmunkh, chief scientist and a solar physicist on the observatory staff. He is the only staff member of the observatory that I met (apparently most staff work during the day in U.B., but there are two substantial buildings at the observatory, one of them for accommodation, and the other for staff offices).

The observatory was founded in 1957, the International Geophysical Year, when it was known as the Ulaanbaatar Observatory. The research areas of Khurel Togoot in astronomy are solar activity, and astrometry of asteroids in the solar system. They have a 20-cm solar coronagraph by East German Zeiss, installed in 1961. This is equipped with a large Hα filter but no CCD camera. Photographs of solar active regions are recorded, and a small solar spectrograph is used for line profile studies. Another instrument is a modern 40-cm Meade catadioptric computer-controlled telescope with a small CCD camera used for astrometry. 
The RCAG also has interests in geophysics, mainly seismology and terrestrial magnetism. 

I asked how many staff were employed at RCAG, and the answer was 15, with ten of these trained to PhD level. However, I don’t know how many of these are astronomers and how many are in geophysics. Nor did I meet any of them except for Dr Batmunkh. But it is possible that there are perhaps four or five astronomers at this institution. The director of RCAG is Dr B. Bekhtur.
My impression of Khurel Togoot is that it is an excellent site for astronomy, even though slightly better sites exist in Mongolia. Khurel Togoot has an average of 1900 hours suitable for night-time astronomy per year, which compares with 2000 at ESO’s La Silla (G. Batsukh et al., A&A Suppl. Ser. 113, 341 (1995)). A substantially larger astronomical telescope would be justified in such a good site, certainly in the 2-metre

class. That would enable the start of a research program in stellar and nebular astronomy in Mongolia, which at the present time is lacking. As is often the case in developing countries with a small population, expenditure on expensive capital items is a problem, and possibly Mongolia does not see astronomy as an area of high enough priority for such a large expenditure. If a case is to be made for such an instrument, then collaboration with a comparatively wealthy country such as Japan would seem to be a possibility, especially given that Japan has no sites anything like as good as Mongolia and considering Japan’s relative proximity to Mongolia.

The RCAG has started publishing a research journal Geophysics and Astronomy (not to be confused with Astronomy and Geophysics published in the U.K.!). The first issue was in 2001 and contains 17 papers variously in Russian, Mongolian and English. At least three of these papers are in solar physics. It is published twice a year, and several of the scientists prominent in Mongolian geophysics and astronomy are on the editorial board. The ISBN is 99929-5-575-9.
3. Miscellaneous visits to meet other prominent scientists and administrators
(a) Prof. R. Samiya, NUM Vice-president for Research

I met Prof. R. Samiya on 12 March with Prof. Batsukh and  Dr Tsolmon. I also met at the same time with Mrs S. Altantsetseg, who is head of the NUM Office of International Affairs and Executive Director of the NUM Asia Research Center. We discussed in general terms the tertiary education system in Mongolia. There are seven state universities, but also about 150 small private colleges. There are five small universities in U.B., several of them having been split off from NUM. I did not meet the NUM President, Prof. Gantsog, who was overseas at the time.
I told Prof. Samiya (a biologist) of the benefits of Mongolia joining the IAU, and he was generally very supportive of such an idea.

(b) Prof. S. Davaa, NUM Vice-president for Academic Affairs

I met with Prof. S. Davaa, NUM vice-president for academic affairs on Tuesday March 16, together with Prof. Batsukh, and we had lunch together at an excellent restaurant in U.B. Prof. Davaa is a physicist who had recently been in New Zealand visiting the Institute of Geological and Nuclear Sciences. He spoke excellent English.
He was especially keen to see astronomy develop further in Mongolia. He agreed that astronomy is an excellent way of attracting students to the physical sciences, and that this therefore helps in the national development, even though many will take astronomy courses without planning to continue in that subject for a career. He would strongly support Mongolia joining the IAU.

I learnt from Prof. Davaa that Mongolia currently has what he described as a significant problem in tertiary education, namely the predominance of women at the universities. The percentage of women at NUM in all faculties and schools is currently 65 per cent, all the more surprising given that families have to pay the full cost of university fees (even though this is a socialist country, students pay all their own fees, typically about $US300 to 350 a year; there is however a government student loan scheme, so the funds can be borrowed). Indeed, just walking around the NUM campus, it was obvious that women far outnumber male students; everywhere I looked there were well-dressed elegant young women. Not only did they look good, but I was told they are outperforming men at every stage of Mongolian education. This may not be a problem unique to Mongolia (if it is a problem at all), but this must be one of the more extreme gender imbalances towards women in the university system of any country. In physics women account for 45 per cent of the total number of undergraduates, but in chemistry they are 85 per cent, mathematics and computer science 60 per cent, biology 77 per cent.
As for graduate students (MSc plus PhD), women account for 63%, and for physics graduates students they account for 55% (but here the small sample renders the statistics unreliable; there are 18 women physics graduate students out of 33). Full statistics can be found on the internet at www.num.edu.mn/pages/statistics.htm
(c) Dr T. Galbaatar, Mongolian Academy of Sciences Acting President
I met with Dr T. Galbaatar, the Acting President of the Mongolian Academy of Sciences on 17 March. Prof. Batsukh and Dr Tsolmon accompanied me on this visit. I learnt that the MAS president, Academician B. Chadraa, had recently been elected as a member of parliament, and therefore he had delegated his Academy duties to Dr Galbaatar, one of two vice-presidents.
Dr Galbaatar spoke excellent English, he is a physicist by training, and he had recently been in New Zealand. He knew much about the Royal Society of New Zealand (the N.Z. equivalent of an academy of sciences) and about New Zealand’s experiment in turning government science research laboratories (the former Department of Scientific and Industrial Research) into state-owned profit-making limited liability companies. He wanted to know more and ascertain if this was a viable model for Mongolia.

Clearly this rendez-vous was a key one for my visit to Mongolia, as if Mongolia joins the IAU, it would take place through the Mongolian Academy of Sciences as the adhering organization. Once again, strong support was expressed for the proposal that Mongolia should join the IAU and develop astronomy teaching and research further. He asked me to help facilitate this application. Certainly one of the motives is that astronomy is seen as a good way of promoting further participation in the physical sciences generally, and as I pointed out, the benefits of IAU membership to Mongolian scientists and students through Commission 46 programs alone could considerably exceed the annual payment to the IAU, whatever that might be.
Dr Galbaatar will look forward to corresponding with the IAU General Secretary in the near future on the preparation of an application for Mongolia’s membership.

4. Comments on the general situation of science and society in Mongolia

I make the following miscellaneous comments about science and society in Mongolia:

· Mongolia has a small population in a large area, and many of the people are nomadic. But the level of literacy and education, especially in the few cities, is high

· Although Mongolia is a Buddhist nation, religious activities do not dominate everyday life as they do in many relatively nearby Islamic countries. In particular, Mongolian women appear to be very emancipated and they play a full and active role in university life and in society in general

· Mongolia has a long and proud cultural history dating back to Ghengis Khan (often written Chinggis Khan) in the 12th to 13th centuries, and it was a monarchy for several centuries until 1921. The last king was the eighth Bogd Khan, whose former palace in U.B. is now a museum (like a small version of the Forbidden City in Beijing). Included in this Buddhist cultural tradition there is a reverence for astronomy and learning.

· The country, which is now a parliamentary democracy (since 1991), is developing fast, and this is especially obvious in Ulaanbaatar, where there is much construction going on. Many western experts are providing technical expertise and advice under various aid programs. 

· Mongolia has the advantage of a fairly uniform ethnicity, so there are no racial tensions which could otherwise impede progress. The people are positive, welcoming towards foreigners and optimistic about the future
· English is now widely understood and spoken at university level, which represents a significant change from the times of the communist regime, when Russian was the second language of choice. This change has helped promote contacts with many other western countries in recent years
· An indication that contacts are occurring outside the former Soviet block countries is that one member of the Geophysics Department at NUM (Dr Tsolmon) recently completed her PhD in Japan. Another member (Ts. Baatarchuluun) is doing a PhD part-time while lecturing, with a co-supervisor in South Korea where he has visited. No doubt this trend of diversifying international contacts is increasing. Japan recently established a new Mongol-Japan Centre in U.B. near the NUM campus.
· Students pay full fees for their university education (except for the top students who have scholarships). These are around $US300 to 350 annually. By western standards that is little, but no doubt these fees are a significant burden for many families, as wages are also low. A comparison of such matters with other countries is really rather arbitrary, since it depends on the exchange rate. At the time of my visit $US1.00 was worth about 1100 Mongolian tugrug. A student loan scheme from the government helps many students raise the fees for their education.

· Apparently about 20% of young Mongolians are now undertaking tertiary or university education (I don’t have exact figures, but this was conveyed to me verbally). 

· As many as 65% of all students at NUM are women. This imbalance has only occurred since 1991.

· The National University appears to be well-equipped for computer facilities and internet access. It may lack financial resources for major items of capital equipment, such as a modern astronomical telescope and associated instrumentation. There is a university library with many books and journals in English, but I did not have a chance to inspect this facility.

· At present there is no scientific society in Mongolia catering explicitly for astronomy. There may be a case for forming such a society, possibly combining both astronomy and geophysics, and with headquarters either at NUM or RCAG in the Academy of Sciences. Given the small population, such a society, if it is formed, could consider professional and amateur membership, including students.

· Generally there was much interest both at NUM and at the Mongolian Academy of Sciences in the work of the IAU and in the possibility of Mongolia becoming more involved in astronomical teaching and research.

5. Seminars given at the National University of Mongolia

I gave four seminars at the Mongolian National University, as follows:

· 12 March: Astronomy teaching and education and the work of the International Astronomical Union (1 hour)

· 15 March: Reaching for the stars: the work of Mt John Observatory in New Zealand (1 hour)

· 16 March: Time and evolution in the cosmos (an account of measuring the ages of different types of object in the universe by six independent methods and a comparison of the results) (2 hours)

· 17 March: Cosmic cauldrons and natural alchemy: An astronomer’s account of the origin of the chemical elements in the universe (2 hours)

All seminars used PowerPoint, and all were accompanied by a running translation into Mongolian. I was able to present the translator with printed copy of each talk several days in advance, so they could prepare the translation. This format worked well, though it required taking longer for each talk than normal.

Typical attendance was from graduate students, academic staff and some undergraduates, around 50 people per seminar.

Generally about half the people I met seemed to be confident in English, and it is mainly some of the older academic staff whose second language would be Russian, but perhaps not English. 

6. Recommendations to the International Astronomical Union

There is a strong interest at NUM and in the Mongolian Academy of Sciences in developing astronomy in Mongolia. They are aware that astronomy is often not a high priority of a government in any developing country. However they also recognize that astronomy at undergraduate level is an excellent subject for attracting students to studying physics and other natural sciences. This is the case already in Mongolia.
If a viable graduate student program is developed with students at MSc or PhD levels, then many of these students could be expected to obtain excellent employment in computing, electronics, or various industries where image processing, photonics or optics is used, and hence they would contribute to the economy. A minority would probably stay in astronomy and find employment teaching this subject at high school or university levels, or by working within the Academy of Sciences at the Research Center for Astronomy and Geophysics and the Khurel Togoot Observatory.
It is accordingly recommended as follows:

1. That the highest priority is for Mongolia to join the International Astronomical Union. An application through the Mongolian Academy of Sciences could be prepared in 2004-2005, with a view to this being presented to the Union and ratified at the 2006 General Assembly in Prague.

IAU membership is supported in principle by Dr T. Galbaatar, acting president of MAS, by Prof. S. Davaa, NUM vice-president of academic affairs, by Prof. R. Samiya, NUM vice-president for research, by Prof. G. Batsukh, NUM head of the Department of Geophysics and by Dr D. Batmunkh, chief scientist and solar physicist at the Research Center for Astronomy and Geophysics at the Mongolian Academy of Sciences.

To implement this proposal, the IAU should correspond with Dr T. Galbaatar, the acting president of the Mongolian Academy of Sciences, with copies going to the four other individuals mentioned above.
Probably the lowest cost category of IAU membership would be appropriate in Mongolia’s case. It is possible that about half a dozen individual members of the IAU from Mongolia could seek membership as a result Mongolia joining the IAU.
2. The Teaching for Astronomy Development (TAD) program group of IAU Commission 46 should send an expert astronomer to Mongolia in 2005, to spend several weeks visiting NUM, to encourage that university to develop astronomy further and to enrol graduate students in astronomy.

Possible areas for such a lecturer might be:

(a) remote sensing of solar system bodies

(b) physics of planetary atmospheres

(c) solar physics

though any other area of astronomy would also be of strong interest.  Lectures should be given in English, ideally using PowerPoint, and probably with a simultaneous running translation into Mongolian.

3. Mongolia is very interested in the possibility of hosting an IAU International School for Young Astronomers (ISYA) in Ulaanbaatar at an early opportunity, possibly in 2006, or perhaps 2007. Such an event should take place in July or August, during the university vacation, when facilities such as lecture theatres and student dormitories at NUM would be available. (The academic year in Mongolia is September to June.)
Students coming to an ISYA in U.B. would almost certainly come from neighbouring countries, such as China, Russia, Korea and Japan. Hopefully by 2006 or 2007 there will be some Mongolian graduate students in astronomy. One possible weakness in this proposal is the current lack of graduate students at NUM specifically in astronomy. However the people there recognize the need to enrol some MSc/PhD astronomy students; there is a good chance there could be several by 2006 or 2007.

A possible theme for an ISYA could be remote sensing and planetary exploration, as this links to the significant interests already being developed at NUM in satellite remote sensing, specifically by Dr R. Tsolmon.

4. Mongolia would benefit by sending one of its scientists to another country for research experience for several months under the IAU’s Exchange of Astronomers (EA) program within Commission 46. At the present time, Dr T. Ulaanbaatar or Dr R. Tsolmon would clearly benefit from such an exchange. There may well be other scientists at RCAG and the Khurel Togoot Observatory who would also benefit in principle. It is proposed that consideration be given to at least one such overseas visit by a Mongolian astronomer in the years 2005-2007 under the auspices of the IAU’s Exchange of Astronomers program.

5. If the above developments take place, then Mongolia will become a country with a viable and even a strong future for astronomy, and it will then be an obvious place for a future IAU Asian-Pacific Regional Meeting. The next Asia-Pacific Regional Meeting (no. 9) will be in Indonesia in 2005; Mongolia should be considered for the tenth IAU APRM in Ulaanbaatar in 2008.
6. One of the biggest problems for Mongolian astronomy at the present time is the lack of a modern telescope of medium size (for example in the 2-metre class) which would take advantage of the exceptionally good climate for optical observational astronomy in the country. It would also be a key facility for the training of future graduate students. Since providing the capital for such an instrument may be beyond the means of Mongolia at the present time, the IAU should promote collaborations between Mongolia and nearby countries such as Japan or South Korea, which have significantly less good observing conditions but have substantially greater means of funding new projects.

Appendix: Contact names and addresses of selected individuals in Mongolia mentioned in this report 

· Mrs S. Altantsetseg, Head of the Office of International Affairs and Executive Director of the Asia Research Center, NUM, P.O. Box 46A-523, U.B., 210646, Mongolia

Email: int_rel@num.edu.mn
Fax +976-11-320159

· Prof G. Batsukh, Head of Department of Geophysics, NUM

P.O. Box 201, Ulaanbaatar 46A, Mongolia

Email: batsukh@num.edu.mn
· Ts. Baatarchuluun, lecturer, Geophysics Dept., NUM

P.O. Box 46/990, U.B., Mongolia

Email: baatarchuluun@num.edu.mn
· Dr D. Batmunkh, Chief scientist and solar physicist, Research Centre of
Astronomy and Geophysics, Mongolian Academy of Sciences, P.O. Box 152,  U.B. 51, Mongolia

Email: batmunh@rcag.url.mn or btmnh_d@yahoo.com
· Dr. B. Bekhtur, Director of the Research Center of Astronomy and Geophysics (RCAG), the Mongolian Academy of Sciences, P.O. Box 152, U.B. 51, Mongolia

Email: bekhtur@csg.mn
Fax +976-11-458849

· Prof. S. Davaa, Vice-president for Academic Affairs, NUM, P.O. Box 46/511, U.B., Mongolia

Email: davaa@num.edu.mn or davaa_s@hotmail.com
· Dr T. Galbaatar, Acting president of the Mongolian Academy of Sciences, Sukhbaatar Square 3, U.B. 11, Mongolia

Email: tgalbaatar@magicnet.mn
Fax: +976-11-321638

· Prof. D. Ganbaatar, Head of the Department of Physics, School of Material Science, Mongolian Technical University, P.O. Box 819, U.B. 46, Mongolia.

Email: gdorj@hotmail.com
· Prof. R. Samiya, Vice-president research, NUM, P.O. Box 46/348, U.B., Mongolia

Email: samiya@num.edu.mn or rsamjaa@yahoo.com
Fax: +976-11-322508

· Dr R. Tsolmon, Remote Sensing Laboratory, NUM, P.O. Box 38/625, U.B., Mongolia
Email: tsolmon91@yahoo.com
· Prof. N. Tugjsuren, Deputy director, School of Materials Science, Mongolian Technical University, P.O. Box 157, U.B. 46, Mongolia

Email: tugjsurn@mtu.edu.mn
· Dr T. Ulaanbaatar, lecturer in astronomy and geophysics, NUM, P.O. Box 299, U.B. 46A, Mongolia

Email: tarzad@yahoo.com 
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