Overview of International Activities in MPS

Scientific research of the 21st century is inherently an international effort and the worldwide scientific community is increasingly well connected through technology that enables rapid communications and the exchange and sharing of data.  The Divisions of MPS facilitate the international character of these research activities in a variety of ways that reflect their communities and the traditions of their disciplines.  Some of the more prominent activities are discussed briefly below.  This overview can give only an indication of the many international activities within MPS, and reports from which this overview was developed are available from each of the Divisions.

Partnerships

International partnerships within the divisions of MPS have two basic flavors: partnerships to construct and operate facilities or experiments, and partnerships with international communities to foster cooperation and collaborative research.  

The Divisions of Astronomy (AST) and Physics are involved in a number of large facility or instrumentation projects carried out through international partnerships.  In Astronomy, for example, the U.S. is one of a 7-nation partnership (with the U.K., Canada, Australia, Chile, Argentina, and Brazil) that has constructed and is now operating the two 8-meter telescopes of the Gemini Observatory. Gemini Observatory also has a strong and active outreach program that sponsors activities local to the telescope sites in Chile and Hawaii, and serves to coordinate and foster educational and outreach activities in each of the partner countries.  NSF/AST is also involved in the Atacama Large Millimeter Array (ALMA) project, to place a new radio facility in northern Chile.  ALMA construction is now underway as a partnership between the NSF’s National Radio Astronomy Observatory  (NRAO) and the European community, represented by the European Southern Observatory.  Canada has joined with the U.S. and is contributing to the North American share of the project. The national observatories supported by NSF are also working with international partners in the ongoing operation and upgrade of facilities, which are open to all users, including those researchers outside the U.S., on the basis of scientific merit.  The NRAO, for example, is implementing the Expanded Very Large Array (EVLA) at Socorro, New Mexico, in partnership with Canada and Mexico.

In the Physics Division (PHY), NSF and the Department of Energy (DOE) jointly are partners with CERN in development of the Large Hadron Collider (LHC) and the two major detectors being constructed there (ATLAS and CMS). DOE is involved both in construction of the LHC accelerator and the detectors while NSFis involved in the detectors only. An additional notable partnership within the PHY scientific community is the Laser Interferometer Gravitational-Wave Observatory (LIGO) Scientific Collaboration (LSC), an international group of laboratories and institutions supporting LIGO development and scientific application. The group includes institutions from Australia, a German-British Collaboration, Russia, India, and Japan. 

MPS divisions are also involved in international partnerships that are aimed at supporting the development and enhancement of international cooperation and collaboration.  Over the past few years the Division of Materials Research (DMR), for example, has co-sponsored with its partner agencies in other countries a series of international workshops to explore opportunities for international cooperation in materials.  Several of these partnerships have led to coordinated calls for proposals in materials research and education.  The Division of Mathematical Sciences (DMS), in partnership with Canada (NSERC), supports the Banff International Research Station for Mathematical Innovation and Discovery which offers a program of research workshops and summer schools for international participants. 

Large-Scale Projects

Many MPS divisions support large scale projects with international components, which range from the national astronomical observatories to accelerators and facility class instruments to materials research centers.  Prime examples in Physics are the extensive international collaborations that are building the ATLAS and CMS detectors for the LHC at CERN.  Physics and Astronomy jointly fund the Borexino project at Gran Sasso in Italy, an effort to detect high energy neutrinos, and the AUGER project, a broad international collaboration to study high energy cosmic rays at a site in Argentina.  The Gemini Observatory and the ALMA project were mentioned above, but for decades, a mainstay of the US national observatories, the Cerro Tololo InterAmerican Observatory (CTIO), has operated in Chile. CTIO supports the observational programs of astronomers from the US, Chile, and other countries, hires locally, and supports a variety of local educational and outreach activities to teachers, schools, and the public.  DMR, with the Office of International Science and Engineering (INT), supports a new International Materials Institute Program and the MRSECs support a number of international cooperative activities, such as work on plasma spray processing in a collaboration between SUNY Stony Brook and the Institute for Plasma Physics in Czechoslovakia. DMS is currently cooperating with U. S. professional societies and international partners assembled under the auspices of the International Union of Mathematicians to plan the digitizing and disseminating of the current mathematical sciences literature.

These projects also support a host of educational activities, most notably several international Research Experiences for Undergraduates (REU) sites.  The REU site at CTIO supports 5 to 6 U.S. students and 2 to 4 Chilean students in research projects in collaboration with the CTIO scientific and engineering staff in Chile.  The Physics Division supports REU and RET activities at CERN.  The Chemistry Division supports an REU site at the University of Florida that involves student research at a number of institutions in France.  AURA, Inc., the managing organization for Gemini and NOAO, also has a program, in cooperation with Fondacion Andes, to provide opportunities for Chilean graduate students to pursue doctoral degrees in the U.S, and the Gemini Observatory sponsors postdoctoral research fellowships for young scientists in the South American partner countries.

Many of the MPS-supported facilities, centers, and experiments open their doors to researchers from outside the U.S.   DMR user facilities including synchrotron radiation sources (CHESS and SRC), neutron facilities (CHRNS/NIST), the National High Magnetic Field Laboratory (NHMFL) and the National Nanofabrication Users Facility (NNUN) provide research facilities for international visitors, who make up about 10% of the total number of users, depending on the facility.  The national astronomy observatories are open to scientists regardless of nationality, awarding telescope time on the basis of scientific merit alone.  Approximately 32% of users of NRAO facilities and 15% of users of NOAO/NSO are from the international community.  The major user facilities and centers supported by the Physics Division have an international community of participants.  
Individual Investigator and Group Activities

Science is a truly international activity, and a large number of individual investigators and small groups supported by MPS work with collaborators abroad, use facilities located abroad, and host foreign visitors to their home institutions.  Significant grant support goes to individual investigators and their students to attend international conferences and workshops.  Some international activity may also be funded in conjunction with the NSF Office for International Science and Engineering (INT), and some collaborations involve corresponding support of foreign scientists by their national funding agencies. 

Each division can list numerous examples of international activity among their grantees, but the overall scope of the international involvement is hard to quantify.  Individual programs, such as the AMOP program in the Physics Division, report that approximately 10% of their roughly 120 individual investigators engage in international activities.   

Conferences and Workshops

MPS support of international involvement in conferences and workshops takes several forms.  All divisions provide funding in support of conferences and meetings in their disciplines that have strong international involvement.  This support often focuses on fostering participation by students, postdocs, and junior faculty.  Divisions also support long-standing workshops and institutes that bring together researchers and students with a broad international participation to focus on particular topics in disciplinary research.  At the Institute for Theoretical Physics, supported by most of the MPS divisions, for example, typically 30% of senior participants are foreign.  Several divisions provide grants for international travel to their professional societies, which are administered on behalf of the community. 

DMR, in particular, is very active in sponsoring international workshops to explore opportunities for international cooperation in materials research and education.  Over the past few years, DMR has worked with its partner agencies in other regions of the world to co-sponsor workshops with US/Canada/Mexico, US-Europe, US-Asian-Pacific, Pan-American, and US-Africa collaborations.  A series of workshops co-sponsored by NSF (DMR lead in an MPS-ENG-INT partnership) and the European Community is addressing challenges and opportunities in nanoscale science and technology.   

Financial Investments

It is difficult to quantify the financial investments in international activities within MPS.  The range of investment is substantial, from the $344M U.S. share for the 9-year construction of ALMA, to the building of multi-million dollar experiments for the Large Hadron Collider, to the annual operations of the Gemini Observatory or CTIO, to the modest awards for support of an individual international conference.  While NSF systems collect information on the funds spent on ‘international travel’, awards are not coded for a level of international activity, so estimates can only be approximate.  The table below provides estimates to give some sense of the scope of MPS investment in international activities.

	Financial Investments in International Activities within MPS - Estimates for FY2002 ($millions)

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	AST
	CHE
	DMR
	DMS
	PHY
	OAD
	Total

	Partnerships and Large Scale Projects1
	35.6
	0.12
	2
	0.5
	21.5
	
	37.72

	Individual Investigators and Groups
	4.2
	0.67
	2.5
	0.1
	3.5
	
	7.37

	Foreign Travel
	
	
	1
	0.2
	0.7
	2.9
	1.9
	0.2
	6.9

	Conferences and Workshops
	
	0.25
	0.06
	0.4
	0.25
	0.6
	
	0.71

	
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	41.05
	1.05
	5.6
	2.9
	1.9
	0.2
	52.7

	
	
	
	
	
	
	
	
	
	
	

	1 Includes MRE funding of $12.5M for ALMA in FY2002 and $16.9M for LHC in FY 2002.
	
	
	
	
	


Future Plans

Each MPS division plans for continued or expanded international activities.  These include, for Chemistry, the development of individual investigator collaborations and the sponsorship of additional international conferences.  DMS intends to focus on the development of the digital mathematics library through its international collaboration.  In a related theme, Astronomy is looking forward to the growth of a well coordinated international effort to develop an ‘international Virtual Observatory’, linking an array of ‘national’ virtual observatories, that will make possible the sharing of astronomical data, resources, and tools for the communities of researchers, educators, and the public. 

DMR looks toward further exploring opportunities and mechanisms for enhanced cooperation and bilateral or multilateral support of collaboration in materials research and education with counterpart agencies in Africa, the Middle East, Russia (RFBR), and the Asian Pacific region.  DMR also intends to continue or expand the number of coordinated calls for proposals in materials research and education in partnerships they have formed with Europe and the Americas.  This increased level of activity has led them to create a Special Programs Office with responsibility for coordinating international activities for the Division. 

AST continues to actively seek international collaborations for possible future large facility projects, many of which are similar to those being considered in Europe.  The enormous cost of these projects requires partnerships between NSF and either private institutions in the US or, in most cases, other nations or their astronomical organizations.  Building on the partnerships already established in Gemini and in ALMA may provide a mechanism to realize these global astronomical goals.  

PHY expects that essentially all major physics projects of the future will be international in some respect. The US planning mechanisms for physics subfields that are dependent on large facilities, e.g. HEPAP for Elementary Particle Physics and NSAC for Nuclear Science, incorporate the international perspective in their deliberations. More broadly, the International Union of Pure and Applied Physics (IUPAP) sponsors the International Committee for Future Accelerators (ICFA) to facilitate international collaboration in the construction and use of accelerators for high-energy physics. The OECD Global Science Forum looks at issues in the planning of future large projects on an ad hoc basis.

Issues

For those divisions that are involved in large projects and facilities construction or operation, international partnerships can involve significant risk.  Potential defaults on payments by other partners introduces an added challenge in planning and management.  In Gemini, for example, some partners, particularly those from South America, have experienced difficulty in making timely payments for construction and operation costs due to changing economic situations.  Chile’s original 5% share of the partnership is now being acquired by other partners.  International projects involving construction and operation abroad also suffer from uncertainty and variability in the exchange rate and occasionally difficulties with duties and customs in other countries.  

For international projects under planning and development, coordinating the timing of financial commitments from partners adds another dimension of complexity, as does negotiating international MOUs and formal agreements.

For activities of a smaller scale, there are issues of maintaining balanced partnerships within NSF (particularly with INT) and a portfolio of international activities integrated and balanced with the needs and support of core programs.   There are often significant issues of lack of parity in the access and benefits provided to U.S. and non-U.S. participants in international activities. For example, European administrators have occasionally questioned the use of non-U.S. facilities (such as the European Neutron Scattering Facility in Grenoble) by U.S. investigators without fee, when the U.S. pays no annual dues to the European parent organization for the facility.  However European (and other non-U.S.) investigators have comparable access as users to NSF-supported U.S. facilities such as NIST, CHESS, SRC and the NHMFL.  A similar situation exists in the access provided to astronomers, where all federally funded national facilities are open to observers on the basis of scientific merit, regardless of nationality, and data are available publicly after a brief proprietary period, while many non-U.S. observational facilities and/or the data they produce are not similarly available to outsiders.   
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