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A word from ...

  David Manderscheid, Division Director, NSF Division of Mathematical Sciences

  
    
      Figure 1. Courtesy of the University of Tennessee.
  
      I started as Division Director for the Division of Mathematical Sciences (DMS) at the National Science Foundation just over two years ago. I am writing to update you on some of the exciting things going on in the division and more generally at NSF.

      DMS has a budget of roughly $250M a year, a scientific staff of roughly thirty, and an administrative staff of ten. Based on the reviews provided by panels and ad-hoc reviewers we make decisions to allocate resources in the best interests of the nation and the mathematical sciences. This is embodied in our mission: to support research and discovery in the mathematical sciences; to advance the mathematical sciences impact on society; and to build a vibrant mathematical sciences community. We do this in support of NSF’s mission: to promote the progress of science by investing in research to expand knowledge in science, engineering, and education and to invest in actions that increase the capacity of the US to conduct and exploit such research. The overall budget of NSF is close to $10B a year.

      NSF has three priorities in support of its mission: promote discovery in science and engineering, accelerate technology and innovation, and advance diversity in science and engineering. The first has always been a priority. The second is a new thrust for NSF and is more about use-driven science as opposed to the curiosity-driven science that one more typically associates with NSF. The third is both about aligning diversity of the scientific community with the diversity of our nation and bringing more people into science. NSF has four cross-cutting themes for these priorities: advance emerging industries for national and economic security, build a resilient planet, create opportunities everywhere, and strengthen research infrastructure. DMS has a significant role to play here. Emerging industries, for example, include AI and Biotechnology where the link is clear. Building a resilient planet includes topics like modeling and uncertainty quantification for extreme events and climate science. Creating opportunities everywhere refers to bringing more people into the sciences, including mathematics and statistics, and then supporting their research. Infrastructure is mostly about large facilities such as telescopes, and there is less of a role here for the mathematical sciences.

      DMS pays attention to these priorities and crosscuts to grow potential funding sources for the mathematical sciences while serving the national interest. For example, suppose we have a strong proposal that involves the use of AI to generate new mathematics. As AI is an emerging industry, we would have a good chance to get funds from outside DMS, sometimes up to half of the budget, to support the proposal. Assuming we are successful, that grows the pot of money available to support the mission of DMS. Similarly, if we can partner with another federal agency, such as we do with NIH and DOE, we can grow support for the mathematical sciences. It is important to note that other agencies also might support the mathematical sciences on their own. Indeed, while NSF is still the largest federal supporter of the mathematical sciences, the percentage of funding provided by NSF has shrunk over the years as support from other agencies has grown. Simply put, the goal of DMS is to wisely use taxpayer money to support national priorities and the mathematical sciences and to do so with other government agencies. We also work with private foundations. For example, we recently partnered with the Biology Directorate here at NSF and the Simons Foundation to fund the National Institute for Theory and Mathematics in Biology at Northwestern with support of $50M over five years. The Simons Foundation is a great friend of the mathematical sciences. We partner with them regularly as they can often enhance or complement our funding portfolio.

      The vast majority of the DMS budget goes to funding single principal investigators (PIs) or small groups of investigators in our core programs: Algebra and Number Theory; Analysis; Applied Mathematics; Computational Mathematics; Mathematical Biology; Probability, Combinatorics, and Foundations; Statistics; and Topology and Geometric Analysis. While the names of these groups have stayed constant over recent years, their funding portfolios have changed as research interests within the mathematical sciences community have shifted. The next largest portion of DMS funds goes to the Mathematical Sciences Research Institutes (MSRI) Program which is roughly 10% of our budget with funds going to six institutes: American Institute of Mathematics, Institute for Advanced Study, Institute for Computational and Experimental Research in Mathematics, Institute for Mathematical and Statistical Innovation, Institute for Pure and Applied Mathematics, and Simons Laufer Mathematical Sciences Institute (the institute formerly known as MSRI). We run an institute competition every five years in which the existing institutes must compete with proposals for new institutes if they want further funding. The competition for the most recent round had a closing date of March 14, 2024—yes, Pi Day. The institutes do an excellent job of bringing together mathematical scientists around emerging topics of interest and play a vital role for mathematical scientists who do not otherwise have support from NSF grants through support for visits to the institutes. They also help train the next generations of mathematical scientists through programs for students and visiting appointments for postdoctoral fellows.

      As mentioned above, the scientific staff of program directors in DMS is roughly thirty people. Half of the program directors are permanent employees of NSF and half are rotators. Since rotators typically stay at NSF for two or three years before returning to their home institutions this means that in any given year, we hire an average of six rotators. Being a program director is a rewarding job. I encourage you to consider the possibility of becoming one if it is the right time in your career for you to do so. We expect applicants to have several years of successful independent research post PhD as normally would be expected of the academic rank of associate professor or higher. You do not need to be in academia currently, however. You could come from government, industry, or be emeritus, for example. It is very easy to apply, and we would be happy to talk to you about what the job entails. NSF gives rotators both time and resources to maintain their research programs. When we hire rotators our first consideration is whether their area(s) of mathematical sciences expertise are a good fit for our needs. We also assess their ability to work as part of a team and help build a diverse collection of funded proposals that span the mathematical sciences. We are very proud of the diverse team of program directors that we have built. Just last year we reached gender parity in the group for the first time ever. We did this with my first year of hires, building on work started by my predecessor Dr. Juan Meza.

      Diversity is also important in what we fund. We welcome the submission of proposals that include the participation of the full spectrum of diverse talent in STEM, e.g., as PI, co-PI, senior personnel, postdoctoral scholars, graduate or undergraduate students or trainees. This includes historically under-represented or underserved populations. It also includes diverse institutions including Minority-Serving Institutions (MSIs), Primarily Undergraduate Institutions (PUIs), and two-year colleges, as well as major research institutions. Proposals from EPSCoR (Established Program to Stimulate Competitive Research) jurisdictions are especially encouraged.

      EPSCoR is an NSF-wide program that provides co-funding to requests from DMS for worthy proposals from PIs in 25 states, Guam, Puerto Rico, and the US Virgin Islands. These jurisdictions are the jurisdictions that receive the least amount of NSF funds, and the goal of the program is to increase NSF funding to these jurisdictions. The EPSCoR program is part of the opportunities everywhere cross-cut and increased funding to EPSCoR jurisdictions is a priority of Congress.

      An opportunity unique to the Mathematical and Physical Sciences (MPS) Directorate, of which DMS is one of five divisions, is the LEAPS (Launching Early-Career Academic Pathways) program. The funds for this program come from MPS. The program is aimed at assistant professors at institutions that traditionally do not receive significant NSF funding, such as minority-serving, predominantly undergraduate or R2 Carnegie Classification institutions. LEAPS proposals require strong proposed research and particularly strong proposed efforts in broadening participation. Likewise, ASCEND (Ascending Postdoctoral Research Fellowship) is an MPS program for postdocs with similarly balanced research/broader impact profiles. New this year in ASCEND is a funding program that ASCEND fellows apply to to help them transition to tenure-track faculty positions. It provides them with resources for research and broadening participation activities that are in addition to initial resources typically provided through institutional start-up packages.

      Enhancing diversity also means funding conferences and other activities that place an emphasis on bringing members of groups underrepresented or underserved in the mathematical sciences into the field. Finally, a new program in DMS is PRIMES (Partnerships for Research and Innovation in the Mathematical Sciences). In this program faculty members from MSIs that are not R1 in the Carnegie Classification apply for support for visits to one of the MSRIs and release time to work on research at their home institution. The goal of this program is to raise the level of research at the MSI through leveraging our investment in the MSRIs. The grant is made to the MSI. The response to this solicitation has been strong, and we funded six awards last fiscal year.

      We also have several other relatively new solicitations. One is the IHBEM (Incorporating Human Behavior in Epidemiological Models) solicitation. This is a joint venture with the Directorate for Social, Behavioral, and Economic Sciences here at NSF and the National Institute on Drug Abuse at NIH. As the title and collaboration suggest, this program brings together mathematical scientists and social scientists to build and apply epidemiological models that incorporate human behavior, for example, vaccine hesitancy. This program has proven of interest to both the scientific community and policy makers.

      In addition, we have been funding workshops to gauge interest in the community in emerging areas of research. In October of 2022 we sponsored the SIAM Convening on Climate Science, Sustainability, and Clean Energy. This addressed the crosscut of building a resilient planet. We partnered with the Department of Defense, Department of Energy, and various parts of the National Science Foundation on the NASEM (National Academies of Science, Engineering, and Medicine) Consensus Study on Foundational Research Gaps and Future Directions for Digital Twins. We also partnered with the Computer and Information Sciences and Engineering (CISE) directorate on workshops on Artificial Intelligence for Mathematical Reasoning. These efforts, and others, help us bring into focus potential future funding efforts for DMS. We are also involved in a series of workshops being run by CISE around accelerating computer enabled discovery.

      In all potential future funding initiatives for DMS we consider what is best for the nation and the mathematical sciences, including our core programs. Critical to our consideration is to make sure that we are not viewed as just a service discipline. New initiatives must lead to the advancement of the mathematical sciences and the mathematical sciences workforce consistent with our mission and that of NSF. That means that sometimes we take the lead and other times we are partners. It is often said that mathematics is the language of science. As such we can interact with all parts of the NSF and thus, we strive to be everywhere, just like the mathematical sciences.

      If you have any questions or comments, I welcome your email. I can be reached at dmanders@nsf.gov.

    
  
David Manderscheid is the division director of the Division of Mathematical Sciences at the NSF, and a professor of mathematics at the University of Tennessee, Knoxville. His email address is dmanders@nsf.gov.
Article DOI: 10.1090/noti2911

      The opinions expressed here are not necessarily those of the Notices or the AMS.
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