RUI Impact Statement

Wellesley College is a highly(competitive women’s college with an impressive record of educating women in the sciences. About a quarter of Wellesley’s students graduate with science degrees, and Wellesley has been among the most productive institutions in graduating students who will earn Ph. D. or medical degrees [Tidball (1986), Baccalaureate origins of recent natural science doctorates, J. Higher Ed. 57: 606(620]. According to NSF Special Report 92(332, Wellesley is among the top 25 U. S. academic institutions, in the number of women who eventually receive science doctorates. The NSF’s publication on “Women, Minorities, and Persons with Disabilities in Science and Engineering: 1994” reported Wellesley as the only liberal arts college among the top twenty institutions in the number of its female undergraduates who went on to earn science and engineering doctorates between 1988 and 1992 [NSF94(333, p. 319].

This success stems in large part from the College’s emphasis on excellence in teaching and engagement in scholarship by the faculty. The College provides outstanding facilities to its science faculty, funds for active participation in professional meetings, support for curricular development that brings research into the classroom, and funds to enable undergraduate students to participate in research during the summer. This institutional support, and the commitment of faculty to work with undergraduate women interested in science careers, helps to cultivate a strong mentoring program. The Pathways Project, which tracked the careers of Wellesley students in science, found that “more than half of all women in science careers said they would not be where they are today without their mentor.”

This focus on connections between faculty and students is a hallmark of the Wellesley College Astronomy Department.  Upper(level classes are small, and there is a strong emphasis having all of our students participate in true research projects. We have been able to expand the possibilities for both students and faculty as partners in the Keck Northeast Astronomy Consortium, a network of eight primarily undergraduate institutions. Students from participating institutes receive support for summer research at a member college other than their own. Annual student symposia and joint faculty meetings enable literally hundreds of undergraduate astronomy students and dozens of faculty from partner schools to learn from each other.

The Astronomy Department has recently joined with the Physics Department to develop an interdepartmental Astrophysics Major, designed to insure that our graduates are well(prepared for graduate work, both from formal courses, and also from learning first(hand what is involved in research. We have tailored our curriculum to include courses that provide frontier research opportunities. For example, in our Multiwavelength Astronomy course, our students have used the Haystack Observatory radio telescope to discover new interstellar masses, and students who had taken our Astronomical Techniques course discovered a black hole candidate, using our on(campus 24” telescope [Benson et al (2000). An Optical Study of BG Geminorum: An Ellipsoidal Binary with an Unseen Primary Star. Astron. J. 119, 890(900.].  Our goal is to provide an environment where students have high expectations of themselves, and where they are challenged to stretch themselves to become independent thinkers.

The PI is the Chair of the Astronomy Department at Wellesley College, and the Director of the Whitin Observatory. He has worked hard to maintain excellence in teaching while participating in an ambitious program of planetary research. He was the first recipient of the College’s prestigious “Class of 1966 Associate Professorship,” established “to honor a recently tenured faculty member who is exceptionally distinguished in both teaching and research, and who has demonstrated leadership and service to the College.” Given the time demands of teaching at an undergraduate institution, a key part of his success has been his cultivation of collaborative research programs. He has been the PI of a highly productive observing program using the Hubble Space Telescope to observe Saturn, and he is the only science team member from an undergraduate college on the entire Cassini Mission. The present NSF proposal exemplifies his approach to research – to work as part of a team of experts, each contributing an important part to the overall project. 

Throughout his career, the PI also has involved students in his research. Many of these have gone on to graduate study, some have become professional astronomers, and one has even gone on to become one of the few female Space Shuttle pilots, helping to build the International Space Station. He has taken students on observing trips to CTIO, the IRTF, Kitt Peak, and McDonald Observatory, he has supervised undergraduate honors theses, his students have given presentations at the American Astronomical Society’s Division of Planetary Sciences meetings,  and have been co(authors of peer(reviewed publications. He supervised summer research students from Wellesley College and elsewhere. The research described in this NSF RUI proposal offers many opportunities for undergraduate participation, including honors thesis research, semester(long independent study projects, and interdisciplinary coursework in numerical methods in science.

