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Williams College admits men and women of any background to all the rights, privileges, programs and
activities generally accorded or made available to students at the College. It does not discriminate on the
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SCIENCE PROGRAMS AT WILLIAMS COLLEGE

Students learn science best when they formulate and test their own hypotheses, using methods
capable of producing convincing evidence. This is true at the elementary level, where students become
interested in further study by encountering science as discovery rather than rote facts. It is even more
important at advanced levels, where students are most likely to become interested in science careers by
working as fully involved junior colleagues with professionally active faculty on research projects that
develop new science. The ability to conduct competitive research at Williams helps to attract talented
scientists as faculty and keeps them current, so that the diverse range of science courses reflects new results
and perspectives. For faculty to involve students in research, to produce publishable results, to compete for
research funding, to teach effectively in a formal classroom setting, and to continually bring modern ideas
into course laboratories, requires substantial support in the way of modern facilities, instrumentation,
supplies and technical support. Williams College long ago recognized this need. With the construction of
the Bronfman Science Center in 1967, we established the kind of facilities and support programs
recommended by studies such as the 1986 National Science Board Task Committee on Undergraduate
Science and Engineering Education. As our science buildings have been upgraded to provide modern
facilities for teaching and student-faculty research, the model of the entire science division as a
programmatic unit has flourished. Funds for major equipment, for individual student-faculty research
projects, and for stipend support of students doing research with faculty are coordinated on a division-wide
basis by the Science Executive Committee and the Divisional Research Funding Committee. By working
together, we are able to share not only facilities and equipment, but also ideas and enthusiasm, and so
provide a “critical mass” of activity that might not be possible within an individual department at a small
nstitution.

In the late 1980s, Williams College affirmed its commitment to training future scientists by
identifying applicants with an expressed interest in pursuing a Ph.D. in science. Since then, about 15% of
students in each class have expressed interest in careers in scientific research. The quality of the College’s
science programs has nurtured this interest and nearly all of those students continue in science. Williams
College has become a leader in the training of future scientists with more than 50 students going on to
Ph.D. programs in science each year. As a result of this commitment, Williams has ranked first among
predominantly undergraduate institutions in students receiving NSF pre-doctoral fellowships, averaging
about 7 per year over the past ten years. We attribute this success to an energetic faculty and staff dedicated
to providing an excellent educational experience and to the many research opportunities available to
Williams students at both advanced and introductory levels. It has long been recognized that a positive
undergraduate research experience is the single most important inspiration for future scientists. As
documented in this report, more than 250 students were engaged in science research with Williams faculty
this year. More than 85 students conducted independent research projects during the academic year and 166
students were engaged in full-time research with Williams science faculty during the summer. Dozens of
Williams students participated in conferences where they presented the results of their research, and many
Williams students co-authored publications in peer-reviewed journals.

Concurrent with the increased student involvement in science, Williams has attracted talented and
vibrant science faculty engaged in competitive research and dedicated to teaching undergraduates. As a
result, the number of external grants awarded to support faculty research or curricular innovation has
increased significantly. With 24 active NSF grants this past year, Williams College ranks second among
undergraduate institutions in the number of NSF grants awarded to science faculty. The large number of
individual faculty grants, together with grants from the Sherman Fairchild Foundation, the Essel
Foundation, the Kresge Foundation, the Keck Foundation, and other sources, has enabled us to purchase
and maintain sophisticated equipment for teaching and research. Emphasizing close student-faculty
interactions, the opportunities in undergraduate science education at Williams are exciting, diverse, and
progressive. After years of careful planning by science faculty, a $47 million science facility was
completed in fall 2000. This facility unifies all science departments in a single complex surrounding a
central science library. The new Science Center, ensures Williams’ place as a leader in undergraduate
science education in the 21* century



Freshman and Sophomore Discovery Courses

Launched under a five-year grant from the Ford Foundation Initiative for Undergraduate Science
Education, “discovery” courses in the sciences have become an integral part of our curriculum. Although
the grant has expired, most of these special introductory science courses (described below) have become
integral parts of our curriculum. Designed to excite the interest of beginning students through hands-on
experiences, the discovery courses are taught in a manner that requires students to take a greater
responsibility for their own education. They are expected to make observations, formulate hypotheses,
gather data, conduct analyses, and evaluate outcomes without the faculty providing them with the
anticipated results in advance. The success of these courses has led to the incorporation of the discovery
approach to teaching science in upper-level courses as well.

CHEM 255 Organic Chemistry: Intermediate Level Special Laboratory Section

While covering the same lecture material as other introductory chemistry classes, a special,
enriched laboratory program includes activities that more closely resemble the unpredictable nature and
immediacy of true chemical research. Students synthesize, isolate, and characterize a family of unknown
materials in a series of related experiments constituting an integrated, semester-long investigation.

ENVI 102 Introduction to Environmental Science

ENVI 102 is course with a hands-on approach to learning environmental science by going out and
collecting data locally. It has been taught by professors Hank Art (Biology), Dieter Bingemann
(Chemistry), and Mea Cook (Geosciences) with help from Jay Racela (Environmental Studies). This
project-centered approach looks at local analogues of five themes of global importance: climate change and
the carbon cycle, acid deposition, metals in the environment, water quality, and waste treatment and
remediation. This year we again completed a biomass census in a permanent plot in Hopkins Forest to
estimate the amount of CO, taken up by forest re-growth in Williamstown, analyzed chemical processes in
conventional and Living Machine sewage treatment facilities, measured heavy metals in soils from various
locations in Williamstown, and evaluated water quality in local streams and ponds. Students in the course
undertook a diversity of independent field/lab projects, ranging from a chemical and gustatory drinking
water comparison and the design of an environmental discovery trail to maple syrup from the Hopkins
Forest and the in-depth study of local ponds and rivers stressed by human impacts.

GEOS 105 Geology Outdoors

An introduction to geology through student field projects — the mountains, lakes, rivers, and
valleys of the Williamstown area provide unusual opportunities for learning geology in the field. Guided by
Paul Karabinos (Geosciences), student projects include the study of streams as active agents of erosion and
deposition, the effects of glaciation on the New England landscape, and the history of mountain building in
the Appalachians. Following several group projects introducing the techniques of field geology, students
pursue independent projects on subjects of particular interest to them.

Kresge Foundation Equipment Grant

Williams was awarded a grant from the Kresge Foundation in 1990 to replace and update major
items of scientific equipment and instrumentation. This three-part grant is used not only to purchase new
equipment, but also to support maintenance contracts and the repair of existing instruments. One aspect of
the grant is that the College sets aside endowment funds for the depreciation and eventual replacement of
items purchased under the grant.

Through this grant the college has purchased and maintains a 24-inch optical telescope, a gas
chromatograph mass spectrometer, a transmission electron microscope, a UV/Vis/NIR spectrophotometer,
and an x-ray diffraction instrument. In recent years, Kresge endowment funds were used to replace earlier
models of a scanning electron microscope, a nuclear magnetic resonance spectrometer, an atomic
absorption spectrometer and an ion chromatograph. These expensive pieces of core equipment are heavily
used by faculty and students in collaborative research projects and in teaching laboratories associated with
courses ranging from introductory to advanced levels.



Sherman Fairchild Foundation Grant

In January 2005, the Sherman Fairchild Foundation awarded a $500,000 grant to Williams College
for the development of an interdisciplinary program in bioinformatics, genomics, and proteomics (BiGP) at
Williams College. This grant was used to purchase a MALDI-TOF mass spectrometer, an HPLC-ESI mass
spectrometer, a flow cytometer and qPCR instrument for the capstone BiGP laboratory course. The
instruments have also been used in biochemistry, biophysical biochemistry, and organic chemistry courses
as well as several student-faculty research projects.

SMALL

SMALL is a summer research program in mathematics funded by the National Science
Foundation and the Science Center, now in its twenty-third year. Between 20 and 32 students split into
groups of about four and work on solving open problems of current research interest. Each group has a
faculty advisor. Students publish their results in mathematics research journals and give talks at math
conferences around the country. In the summer of 2011, thirty one students are working in Commutative
Algebra, Ergodic Theory, Geometric Origami, Geometry, Multidimensional Continued Fractions, and
Number Theory and Probability, with six faculty members.

Major Programs

The Astronomy Department offers courses for students interested in studying and learning about
the universe, and who would like to be able to follow new astronomical discoveries as they are made.
Students can choose between broad non-mathematical survey courses (ASTR 101, 102 or 104) and a more
intensive introductory course (ASTR 111) designed for those planning further study in astronomy or
another science. All students in the introductory courses use the 24-inch telescope and other telescopes and
instruments on the observing deck to study astronomical objects. The astrophysics major, administered
jointly with the Physics Department, is designed primarily for students who plan graduate study in
astronomy, astrophysics or a related field. The major emphasizes the structure of the universe and its
constituents — including the Sun, stars and star clusters, galaxies and galaxy clusters, quasars and active
galaxies, and the cosmic background radiation — in terms of physical processes. Majors in astrophysics
usually begin their program with Introduction to Astrophysics (ASTR 111) as well as introductory physics
courses. Intermediate and advanced level seminars introduce majors to current research topics in
astronomy, while parallel study of physics completes their preparation for graduate work in astronomy or
employment in a related field. The astronomy major is designed for students with a serious intellectual
interest in learning about modern astronomy, but who do not wish to undertake all of the physics and math
required for the more intensive astrophysics major. The astronomy major emphasizes understanding the
observed properties of the physical systems that comprise the known universe. Students that are
considering a major in the Astronomy Department, or a double major including Astronomy or
Astrophysics, should consult with members of the Department about appropriate beginning courses.
Independent research, extensive use of observational and image processing computer facilities, fieldwork at
remote observatories or on eclipse expeditions and close working relationships with faculty are hallmarks
of the Astronomy and Astrophysics majors.

The biological sciences are in a constant state of flux that is reforming our entire view of living
systems. Significant breakthroughs are occurring at all levels; from the theoretical to the practical, from
health related fields to environmental studies, from animal behavior to molecular biology and
bioinformatics. In response to these needs the Williams College Biology Department curriculum has been
designed not only to keep pace with new developments in the field, but also to afford students as broad a
base as possible for understanding the principles governing life processes. Four courses, The Cell (BIOL
101), The Organism (BIOL 102), Genetics (BIOL 202) and a 400 level senior seminar, are required for the
major. In addition, five electives may be selected from a range of courses including those in cellular
biology, immunology, biochemistry, molecular biology, developmental biology, physiology, animal
behavior, neurobiology, ecology and evolution. New courses have been added to our curriculum in recent
years: Integrative Bioinformatics, Genomics and Proteomics (BIOL 319), a new literature-based senior-
level course dealing with topics of current research interest including developmental and genomic evolution
of animal design and two 400-level tutorials, Frontiers in Muscle Physiology: Controversies (BIOL 426T)
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and Evolutionary Ecology (BIOL 428T). These courses change from year to year to emphasize the latest
concepts and to introduce techniques and instrumentation used in modern biological research. To support
our teaching objectives, the department continues to integrate state-of-the-art techniques and
instrumentation into our courses. Although the biology major is specifically designed to provide a balanced
curriculum in the broader context of the liberal arts for any interested student, it is also an excellent
preparation for graduate studies in medicine and life sciences.

The Biochemistry and Molecular Biology (BiMo) Program is designed to provide students with
an opportunity to explore living systems on the molecular level. Biochemistry and molecular biology are
dynamic fields that lie at the interface between biology and chemistry. Current applications range from the
diagnosis and treatment of disease to enzyme chemistry, developmental biology, and the engineering of
new crop plants. After completing the introductory biology and chemistry courses and organic chemistry, a
student would normally take the introductory course in the program: Biochemistry I — Structure and
Function of Biological Molecules (BIMO 321) and Biochemistry II- Metabolism (BIMO 322). These
courses, taken in conjunction with courses in genetics and molecular genetics, establish a solid background
in biochemistry and molecular biology. The advanced courses and electives available from the chemistry
and biology department offerings encourage students’ exploration of individual interests in a wide variety
of topics. A senior capstone course, Topics in Biochemistry and Molecular Biology (BIMO 401), gives
students the chance to explore the scientific literature in a variety of BIMO-related research areas.
Completion of the BIMO Program provides exceptional preparation for graduate study in all aspects of
biochemistry, molecular biology, and the medical sciences.

Through a variety of individual courses and sequential programs, the Chemistry Department
provides an opportunity for students to explore chemistry, an area of important knowledge about ourselves
and the world around us. For those who elect to major in chemistry, the introductory course, Introductory
Concepts of Chemistry (CHEM 151, or for those who qualify, CHEM 153 or CHEM 155), is followed by
intermediate and advanced courses in organic, inorganic, physical, and biological chemistry. These provide
a thorough preparation for graduate study in chemistry, chemical engineering, biochemistry, environmental
science, materials science, medicine and the medical sciences. Advanced independent study courses focus
on the knowledge learned in earlier courses and provide the opportunity to conduct original research in a
specific field. For those in other majors who wish to explore the science of chemistry, the Chemistry
Department offers courses that introduce the fundamentals of chemistry in a context designed to provide
students with an enriching understanding of our natural world. Chemistry courses for non-majors include:
Chemistry and Crime: From Sherlock Holmes to Modern Forensic Science (CHEM 113); AIDS: The
Disease and Search for a Cure (CHEM 115); and Applying the Scientific Method to Archaeology and
Paleoanthropology (CHEM 262T).

Computers and computation are pervasive in our society. They are enormously important in areas
as diverse as education, business, industry, and the arts. The Computer Science Department seeks to
provide students with an understanding of the nature of computation and the ability to explore the great
potential of computers. The Department recognizes that students’ interests in computer science vary
widely, and attempts to meet these varied interests through 1) its major program; 2) a selection of courses
intended for those who are interested primarily in an introduction to computer science; 3) recommended
course sequences for the non-major who wants a more extensive introduction to computer science in
general or who seeks to develop some specific expertise in computing for application in some other
discipline. A major in computer science equips students to pursue a wide variety of career opportunities. It
can be used as preparation for a career in computing, for graduate school, or to provide important
background for students whose future careers will extend outside of computer science. The first course for
majors and others intending to take more than a single computer science course is Introduction to
Computer Science (CSCI 134). Upper-level courses include computer organization, algorithm design and
analysis, principles of programming languages, computer networks, distributed systems, theory of
computation, computer graphics, artificial intelligence, operating systems, and compiler design. For those
students interested in learning more about new ideas and developments in computer science, but who are
not necessarily interested in developing extensive programming skills, the department offers three courses.
CSCI 107 introduces concepts in computer science through the design and analysis of games. CSCI 108
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provides an introduction to artificial intelligence, and CSCI 109 introduces students to the techniques of
computer graphics.

The Program in Environmental Studies commenced in 1970, after the 1967 establishment of
The Center for Environmental Studies (CES) at Williams. The Major in Environmental Science was
approved by the faculty in 2010. The ENVI Program allows students to major in traditional departments
while taking a diverse series of courses in an integrated, interdisciplinary examination of the environment.
Environmental Science majors can choose one of three tracks (Environmental Biology, Environmental
Geoscience, or Environmental Chemistry) while taking a diversity of required methodological and project
courses that represent the breadth and depth of a major. Both the ENVI Program and the ENVS Major are
designed to help students understand the complexity of issues and perspectives and to appreciate that many
environmental issues lack distinct boundaries. The goal is to help students become well-informed,
environmentally literate citizens of the planet who have the capacity to become active participants in their
communities from the local to the global scale. The major and program seek to develop abilities to think in
interdisciplinary ways and to use holistic-synthetic approaches in solving problems while incorporating the
knowledge and experiences they have gained as undergraduates at the College. For more information on
the ENVS major and ENVI program, please visit: http://catalog.williams.edu/catalog.php?&subjinfo=envs>

The CES maintains and operates the 2600-acre Hopkins Memorial Forest and its Rosenburg
Center Field Station, 1.5 miles from campus, and is in the final phase of adding lands of the old Wire
Bridge Farm along the Hoosic River near the Vermont border. The Environmental Science Laboratory in
the Morley Science Laboratory is a joint venture between the CES and the science division at Williams and
is overseen by Technical Assistant Jay Racela.

Professor David Dethier serves as chair of the Hopkins Memorial Forest Users Committee and
continues to supervise activities in the Environmental Science Laboratory. Professor Hank Art is the
Principal Investigator on a 5-year grant from the Luce Foundation Environment and Policy Program to
incorporate renewable energy and sustainability into the environmental studies curriculum. He, along with
the Hopkins Forest Manager Drew Jones, continued their collaboration with faculty and students from
Massachusetts College of Liberal Arts and Berkshire Community College monitoring amphibian and
reptile utilization of two vernal pools near Hopkins Forest.

The study of vegetation and landscape changes in the Hopkins Memorial Forest and on-going
meteorologic and hydrologic measurement have led to the designation of the Hopkins Memorial Forest as a
gradient site in the National Ecological Observatory Network (NEON). Williams College is a founding
member of NEON with David Dethier as our institutional representative.

The Geosciences major is designed to provide an understanding of the physical and biological
evolution of the earth and its surrounding ocean and atmosphere. Dynamic internal forces drive the
development of mountain ranges and ocean basins. Waves, rivers, glaciers and wind shape the surface of
the earth, providing the landscapes we see today. Fossils encased in sedimentary rocks supply evidence for
the evolution of life and record the history of the earth, including a unique record of changing climates.
Four introductory courses open to all students include Biodiversity in Geologic Time (GEOS 101), An
Unfinished Planet (GEOS 102); Global Warming and Natural Disasters (GEOS 103); and Oceanography
(GEOS 104). A special course limited to ten first-year students, Geology Outdoors (GEOS 105), presents
geology through fieldwork and small group discussions. Evolution of and on Volcanic Islands (GEOS
220T) will be offered in the spring and is linked to a two-week trip to Hawaii during spring break. Courses
in the major are designed to provide a foundation for a professional career in the earth sciences, a
background for commercial activity such as the marketing of energy or mineral resources, or simply an
appreciation of our human heritage and physical environment as part of a liberal arts education. Students
often choose electives so as to concentrate in a particular field: for example, environmental geology,
oceanography, stratigraphy and sedimentation, or petrology and structural geology. In addition, Remote
Sensing and Geographic Information Systems (GEOS 214); Climate Changes (GEOS 215); and Renewable
Energy and the Sustainable Campus (GEOS 206) offer surveys of these areas for both non-majors and
majors, and especially for students interested in environmental studies.



History of Science, fundamentally an interdisciplinary subject, traces the historical development
of the social relations between science and society as well as the development and mutual influence of
scientific concepts. The “external” approach emphasizes the relations between science and society,
attempting to relate changes and developments in each to the other. The “internal” approach concerns
primarily the ways in which technical ideas, concepts, techniques, and problems in science developed and
influenced each other. Courses offered in the History of Science Program introduce students who do not
major in a science to the content and power of the scientific and technological ideas and forces which have
in the past transformed western civilization and which are today transforming cultures the world over.
Science majors are introduced to the historical richness and variety of scientific activity, as well as to how
that activity reflects upon the changing nature of science itself and upon science’s relationship to society as
a whole.

The major program in The Department of Mathematics and Statistics is designed to meet two
goals: introducing some of the central ideas in mathematics, and developing problem-solving ability by
teaching students to combine creative thinking with rigorous reasoning. The department has recommended
coursework for students interested in applied mathematics or other sciences, engineering, graduate school
in mathematics, statistics, actuarial science, and teaching. The major requires calculus, linear algebra, a
course in applied/discrete mathematics or statistics, two core courses in algebra and analysis, two electives,
a senior seminar, and participation in the undergraduate colloquium.

Neuroscience is a rapidly growing field concerned with understanding the relationship between
brain, mind, and behavior. The study of the brain, a remarkably complex organ, requires a unique
interdisciplinary approach ranging from the molecular to the clinical levels of analysis. The Neuroscience
Program draws faculty members from the Psychology and Biology Departments and designs its courses to
provide students the opportunity to explore these approaches with an emphasis on hands-on learning. The
curriculum consists of five courses, including an introductory course, three electives, and a senior seminar.
In addition, students are required to take two courses, BIOL 101, and PSYC 101, as prerequisites for the
program. Introduction to Neuroscience (NSCI 201) is the basic course and provides the background for
other neuroscience courses. Ideally, this will be taken in the first or second year. Electives provide in-depth
coverage of areas such as hormones and behavior and developmental neuroscience, and include laboratory
experiences that incorporate independent projects. Topics in Neuroscience (NSCI 401) offers an integrative
culminating experience in for seniors. This past year 12 Neuroscience concentrators graduated, and three
completed senior theses. The Neuroscience Program also sponsored or co-sponsored a number of speakers
in the Class of 1960 Scholars colloquium series.

The Physics Department offers two majors, the standard physics major and, in cooperation with
the Astronomy department, an astrophysics major. Either route serves as preparation for further work in
pure or applied physics, astronomy, other sciences, engineering, medical research, science teaching and
writing, and other careers requiring insight into the fundamental principles of nature. Physics students
experiment with the phenomena by which the physical world is known, and the mathematical techniques
and theories that make sense of it. They become well grounded in the fundamentals of the discipline:
classical mechanics, electrodynamics, optics, statistical mechanics, and quantum mechanics. We offer a
variety of summer research opportunities in theoretical and experimental physics, and invite interested
students at all stages of their Williams careers to participate. Physics offers several tutorial courses each
year, and nearly all of our majors take more than one. Many majors do senior honors projects, in which the
student works together with a faculty member in either experimental or theoretical research.

The 15 faculty members of the Psychology Department offer a wide variety of curricular and
research opportunities to both major and non-major students. Courses are grouped into the areas of
behavioral neuroscience, cognitive psychology, developmental psychology, social psychology, clinical
psychology, and psychology of education. After completing Introductory Psychology (PSYC 101), majors
take Research Methods and Statistics (PSYC 201), in which they learn the tools used to generate
knowledge in psychology, and at least three 200-level courses, which are comprehensive surveys of each of
the subfields. They then take the 300 level courses, which are advanced seminars; many of these are lab
courses in which students do an original empirical study, others are discussion seminars, and some are also
tutorials or writing intensive courses. In each, the professors expose students in depth to their specialty
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areas, and students read and discuss primary literature. The major sequence ends with a capstone course,
Perspectives on Psychological Issues (PSYC 401), a discussion/debate-oriented seminar. A variety of
research opportunities are offered through research assistantships, independent study, senior thesis work
and the Bronfman Summer Science Program. The psychology major provides an opportunity for liberal arts
students to consider the nature of mind and behavior from different perspectives. It provides sound
preparation for graduate study in both academic and professional fields of psychology and is relevant to
careers in education, business, law, and medicine. A recent external review of the department highlighted
the “rigorous curriculum that exposes students to the core areas of the discipline; provides training in the
methods and writing of psychologists; engages students in the development of research ideas, hypothesis
testing, data collection and analysis; and provides an opportunity to get senior majors engaged in cross
disciplinary discussion and writing.” The reviewers found that the depth and breadth of these activities,
particularly our 300-level lab courses, “set Williams apart from even the best undergraduate programs in
psychology” as well as undergraduate programs at major universities, and “are likely contributors to the
success of Williams in producing students who are coveted by the finest Ph.D. programs in the sciences.”
In addition to the psychology major curriculum, our students often become concentrators in related
programs across the college including Cognitive Science, Leadership Studies, Legal Studies, Public Health,
and Neuroscience.

Science and Technology Studies (STS) is an interdisciplinary program concerned with science
and technology and their relationship to society. Less concerned with historical development and
philosophical understanding of the ideas and institutions of science and technology, the STS program
focuses on current ethical, economic, social and political implications. Although many acknowledge that
science and technology has played a major role in shaping industrial societies, few, including scientists and
engineers, possess a critical, informed understanding of how that process has occurred. We have little
knowledge of the technical and social interactions that direct change in science or society. The STS
program is intended to help students create a coherent course of study from a broad range of perspectives in
different departmental curricula. Courses examine the history and philosophy of science and technology,
the sociology and psychology of science, the economics of R&D and technological change, science and
public policy, technology assessment, technology and the environment, scientometrics and ethical value
issues. To fulfill the requirements of the program, students must complete six courses. The introductory
course and senior seminar are required and three elective courses are chosen from the list of designated
electives. Students may choose to concentrate their electives in a single area such as technology, American
studies, philosophy, history of science, economics, environment, current science or current technology, but
are encouraged to take at least one elective in history, history of science or philosophy. The sixth course
necessary to complete the program is one semester of laboratory or field science in addition to the
College’s three-course science requirement.

Williams-Mystic Maritime Studies Program is an interdisciplinary, cross-divisional program
that examines the literature, history, policy issues, and science of the ocean. Because of the
interdisciplinary nature of the course of study, the professors and concentrators have a variety of majors
and primary areas of study, ranging from theatre to economics to geology to history. All share, however, a
deep respect for the world’s oceans. In 1975-1976 the Williams faculty and the Mystic Seaport’s board of
directors voted to establish the Williams-Mystic Program in American Maritime Studies. In 2002- 2003
Professor Ronadh Cox and several other Williams faculty wrote a proposal for a concentration in maritime
studies. In the fall 2003, the faculty voted almost unanimously to establish the Maritime Studies
concentration. This new concentration is designed to utilize the Williams-Mystic program, but requires
courses both before and after the Mystic semester at Williams. Candidates for the concentration in
Maritime Studies must complete a minimum of seven courses: the interdisciplinary introductory course,
GEOS 104 Oceanography, four intermediate core courses at Williams-Mystic, an elective, and the senior
seminar.

Winter Study Science Offerings

The January Winter Study Period (WSP) at Williams offers a unique opportunity for concentrated study
and research in science. It is particularly valuable for senior thesis research students who are able to devote
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their full time for a month to their developing projects. Many departments also offer research opportunities
to sophomores and juniors during WSP. Projects of lesser complexity than senior thesis projects also are
undertaken, often with guidance from more experienced students as well as the supervising faculty
member. In addition, the science departments offer many interesting and unusual opportunities to students
regardless of whether they intend a science major. Full descriptions of science WSP offerings can be found
in the Williams College Bulletin. A few highlights of the 2011 WSP science offerings are given below:

ASTR 12 Mars! A Passion for the Red Planet

This course, meant for non-majors, will deal with the scientific, historical, and literary aspects of the planet
Mars. It will be based on the content of the instructor's 2008 book, 4 Passion for Mars: Intrepid Explorers
of the Red Planet. Dreamers and space scientists, engineers and biologists, backyard astronomers and artists
have devoted their lives - sometimes at the expense of their careers - to the quest for Mars. Over half a
century, they have transformed the Red Planet from a projection of our wildest fantasies into an even more
amazing real place of spectacular landscapes, beguiling mysteries, and fantastic possibilities - as an abode
for life, and even as a second home for humanity. In 4 Passion for Mars, Andrew Chaikin, who covered
Mars exploration as a science journalist and took part in the first Mars probe landing, chronicled this epic
quest and the enduring dream of going there. Based on first-person interviews and animated by the author's
own passion, this course will deal with the story of Earthbound humans and their robotic surrogates caught
in the irresistable pull of the Red Planet. The humans include astronomer Carl Sagan, fierce champion of
the search for life; rocket scientist Wernher von Braun, who envisioned human Mars expeditions years
before the space age; and science-fiction titan Ray Bradbury, standard-bearer for Mars as human destiny.
The course will discuss four decades of photographs and other observations sent back by robotic explorers
as well as visionary artwork that renders our Martian future.

BIOL 11 Project BioEyes

Project BioEyes brings tropical fish to 4™ and 11™ grade classrooms in Williamstown and beyond, in a

science teaching workshop. Elementary and high school students will breed fish in the classroom, then
study their development and pigmentation during one week per school. Williams students will write lesson
plans that adapt the project to the science curriculum for the grades we visit, work with classroom teachers
to introduce concepts in genetics and development, help the K-12 students in the classroom, and assess
student learning. A final eight-page paper describing the goals and outcomes for each grade level is
required. No zebrafish experience is necessary; during the first week students will learn to set up fish
matings, and learn about embryonic development and the genetics of fish pigmentation, as well as about
supporting the K-12 curriculum with hands-on experiments using living animals. In the subsequent two
weeks we will work at the schools, and in the final week, students will write up the assessment data.

CHEM 16 Glass and Glassblowing

This course provides an introduction to both a theoretical consideration of the glassy state of matter and the
practical manipulation of glass. We do flameworking with hand torches for at least 12 hours per week.
While no previous experience is required, students with patience, good hand-eye coordination, and creative
imagination will find the course most rewarding. The class is open to both artistically and scientifically
oriented students.

CSCI 14 LEGO Robotics

In this course, students will explore the theory and practice behind the construction of autonomous robots.
Working in small teams, students will construct robots from battery powered microprocessor control
boards, assorted sensors and motors, and LEGO components, and will then program them. Control
programs will be written in a subset of the C programming language. The majority of class time will be
spent in the laboratory. Students will be expected to complete appropriate structured exercises to develop
basic skills in robot construction and programming. By the conclusion of the course, each team will be
required to construct a robot designed to perform a pre-determined task such as obstacle avoidance, maze
navigation, etc. Each team’s project goals will be selected with both the interests and prior backgrounds of
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the team members in mind. Each team will give a brief presentation describing their final project (including
a demonstration of their robot's performance) and submit a written report summarizing the design process.

GEOS 012 Landscape Photography

This class will broaden students' appreciation for the appearance and history of the landscape and teach the
skills of making a successful photograph. Williamstown, situated in a valley between the Green and
Taconic Mountains and bisected by the Green and Hoosic Rivers, is a place of great natural beauty. The
local landscape is a subject that inspires both professional and amateur photographers alike. While
Williamstown will be the subject of most of our work, we will use it to learn principles of universal
application. Students will discover the importance of light in making a photograph. They will also learn
camera skills and the mechanics of digital photography, which will be reviewed at biweekly class meetings.
In addition to photographing and critiquing images, the class will visit collections at the Clark Art Institute
and WCMA to see original work and examine and discuss books on reserve at Sawyer Library. An
overview of the history of landscape photography will be provided with an emphasis on American workers
such as Carlton Watkins, Eadweard Muybridge, Alfred Stieglitz, Eliot Porter and Ansel Adams. We will
also demonstrate examples of different cameras such as medium format, view cameras, and panorama
cameras. Students will produce a body of successful photographs that will be projected at the Winter Study
presentation day and on display at http://drm.williams.edu/projects/. Students will submit short written
explanations with each of their photographic assignments.

STAT 10 Displaying Multivariate Data

Ever wished you could go beyond the capabilities of your current software and actually create the graph
you had in mind for a particular data set? We are going to introduce the free software program R (just
google “R”) and then use a very powerful add-on called Lattice to create beautiful (and correct!) graphs,
starting with simple histograms and barcharts for one-dimensional data and scatterplots and time series
plots for two-dimensional data. We will finish with three-dimensional surface plots or plots that show the
distribution of a variable over a map (the states) of the US. Examples of graphs can be found at
http://Imdvr.r-forge.r-project.org/figures/figures.html. In the first two weekly meetings, we will use the
textbook by the author of Lattice to introduce the many ways (multivariate) data can be displayed
effectively and how this is coded in R. The third meeting each week is dedicated to student presentations,
where students present their “graph of the week” (and the corresponding R coding steps) based on a dataset
of their interest.

PHYS 010 Light and Holography

This course will examine the art and science of holography. It will introduce modern optics at a level
appropriate for a non-science major, giving the necessary theoretical background in lectures and discussion.
Demonstrations will be presented and students will make several kinds of holograms in the lab. Thanks to a
grant from the National Science Foundation, we have seven well-equipped holography darkrooms available
for student use.

PSYC 10 Introduction to Complex Skill Acquisition

Come learn how to juggle. Beginners welcome. Learning to juggle is fun, but it is also a highly complex
procedural learning task. We will talk about factors that affect skill learning and design experiments, which
we will conduct on ourselves, to learn more about what makes skill acquisition effective. There might also
be unicycle access.


http://lmdvr.r-forge.r-project.org/figures/figures.html

Science Center Programs

The Science Center links the Bronfman Science Center with the Thompson Biology, Chemistry, and
Physics Laboratories, Schow Library, and the Morley Science Laboratory wing; Clark Hall completes the
Science Center complex. Serving as the home for astronomy, biology, chemistry, computer science,
geosciences, history of science, mathematics and statistics, physics, and psychology, this facility fosters
interdisciplinary interaction among all members of the Science Division. This interaction is facilitated
through the sharing of core research equipment and services; through interdepartmental programs; and, to a
great extent, by the spatial juxtaposition of faculty with common interests regardless of their departmental
affiliation. Several Science Center activities promote this further by specifically encouraging discourse
among scientists at Williams. This is carried out in a number of ways, including informal faculty
presentations at Tuesday lunches (during both the summer and academic year), the maintenance of a
weekly science calendar, the publication of the Report of Science at Williams, and the faculty lectures
sponsored each semester by the local Sigma Xi chapter.

The programs based in the Science Center encompass the coordination of grant proposals to federal
agencies and private foundations, the distribution of more than $400,000 of research funds annually, and
the allocation of space within the science division. In 2010-2011, individual Williams College science
faculty received over $1,000,000 from active federal grants for the purchase of equipment and support of
research projects. Faculty and student research projects and summer research opportunities supported by
internal divisional funds, as well as those supported by external grants, are detailed below and in the
various departmental reports.

Summer Student Research Participation

Summer Research Fellowships were awarded to 166 individuals at Williams in 2011. Many of the summer
research students are entering their senior year and beginning work that will lead to senior honors research.
A large number of research fellowships were awarded to rising sophomores and juniors who were getting
their first taste of independent research. The summer research program also included students from outside
Williams. Students from a variety of other institutions were sponsored by an NSF/REU site grant to the
mathematics and statistics department and worked with Williams College faculty members. As participants
in a chemistry department exchange program, one student from the University of Leiden worked with
chemistry professors at Williams while one Williams College chemistry major worked with professors at
the University of Leiden.

The summer is a relaxed yet focused time for research, without the competition of course work to interrupt
collaborative efforts between students and faculty. In addition to the actual research experience, the Science
Center sponsors a weekly Tuesday luncheon featuring a member of the faculty lecturing on current
research, an annual science division picnic, and a poster session at the end of the summer where summer
research students present their results.

Support for summer research, a $3800 stipend for 10 weeks plus housing, comes from a variety of sources
including College funds, external grants to individual faculty, foundation grants, and endowed fellowships
provided by generous donations from alumni and friends of the sciences. The Wege-Markgraf endowment,
gifts from Peter Wege and the Class of 1952 in honor of J. Hodge Markgraf ’52, Emeritus Professor of
Chemistry, supports summer research fellowships in chemistry. The John A. Lowe III 1973 fund also
supports summer research fellowships in chemistry. The Betty and Lewis Somers 48 Student Summer
Internships Fund and the Thomas Synnott Fund support summer research fellowships in physics. The
Williams Bicentennial Psychology Scholarship Fund supports summer research fellowships in psychology.
The Whitehead Scholarship Fund, a gift from John Whitehead ’67 to provide an opportunity for Williams
students and faculty to interact with scientists at the prestigious Whitehead Institute, supports summer
research fellowships for Williams biology students to spend the summer doing research at the Whitehead
Institute. The Arnold Bernhard Foundation Endowed Summer Science Fellows Program, made possible by
the generosity of Jean Buttner, Williams Trustee from 1982-1997, and the Class of 1951 Summer Research
Fellowship fund supports summer research fellowships across the division.
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Full or partial federal, foundation and alumni support for summer student stipends was provided by the

following sources:

Funding Source* Students Funding Source* Students
College funds 65 Mellon Foundation 8
NSF grants to individual faculty 34 Rensselaer Polytechnic Institute 2
Arnold Bernhard Foundation
Fellowships 19 Somers Fellowship 2
NSF/REU 3 Whitehead Scholarship 2
American Physiological Society 1 Keck Geoscience 1
Wege/Markgraf Fellowships 9 Petroleum Research Fund 2
Bradbury-Seiler Fellowships 4 American Chemical Society 2
Lowe Fellowships 10 Bicentennial Psychology Scholarships 1
Markgraf Fellowships 6 Center for Environmental Studies 2
Keck Northeast Astronomy Consortium 3 Dreyfus Foundation 1
NIH grants to individual faculty 2 NASA 1
Class of 1951 5 Synnott Fellowship 1
National Institute of Standards and
Technology 2

" Some students are supported by multiple grants.
2010 Summer Science Students and their Faculty Advisors
Astronomy
David Amrhein Jay Pasachoff Shphanga Pandey Jay Pasachoff
Allen Davis Steven Souza Alice Sady Karen Kwitter
Matthew Hosek Karen Kwitter Yaron Teich Steven Souza
Aven King Karen Kwitter
Biology
Michael Abrams William DeWitt Adena Hernandez Claire Ting
Sameer Aryal Tim Lebestky Joy Jing Luana Maroja
Amlak Bantikassegn Luana Maroja Audrey Kwon Lois Banta
Francesca Barrett Dan Lynch Son Le Steve Swoap
Ellen Beauchamp Claire Ting Emily Levy Joan Edwards
Ryan Buchanan Heather Williams Geordie Lonza Jonathan Snow
Claudia Corona Hank Art Nicole Lou Lois Banta
Wade Davis Hank Art Julio Lunquin Hank Art
Connor Dempsey Lois Banta Mark Lyons Hank Art
Katherine DiAngelo Hank Art Abigail Martin Hank Art
Katelyn Foley Heather Williams Gregory McElroy Lois Banta
Julieanne Fontana Hank Art Zachary McKenzie Luana Maroja
Melany Funes Claire Ting Stanislas Monfront Luana Maroja
Kelsey Ham Jonahtan Snow Daniel Nachun Derek Dean
Eric Outterson Hank Art Felix Sun Jonathan Snow
Bonnie Patchen Steve Swoap Marissa Thiel Jonathan Snow
Clint Robins Heather Williams Ai Tran Heather Williams
Sarah Rowe Hank Art Emily Ury Joan Edwards
Rebecca Shoer Joan Edwards Jonathan Wickman Dan Lynch
Amelia Simmons Hank Art Hannah Wilson William DeWitt
Meera Sivalingam Jonathan Snow Rachel Zipursky Steve Swoap
Gordon Smith Hank Art

~11-



Chemistry

Liam Abbott Jay Thoman Natalia Loewen Anne Skinner
(Leiden)
Michael Alcala Peacock-Lopez/ Matthew Madden Amy Gehring
Gehring
Grace Babula Lee Park Lovemore Makusha Chip Lovett
Craig Burt Sarah Goh Erin McGonagle Amy Gehring
Ariana Chaipella Richardson/ Thoman Michelle McRae Sarah Goh
Tiffany Chang Enrique Peacock- Steve Mendoza Enrique Peacock-
Lopez Lopez
Peter Clement Lee Park Jessica Monterrosa Amy Gehring
Mena
Christopher Corbett Lee Park Anna Moriondo Jay Thoman
Chaira Del Piccolo Dieter Bingemann Asvelt Chip Lovett
Nduwumwami
Laura Dos Reis Enrique Peacock- Julia Nguyen Sarah Goh
Lopez
Roop Dutta Chip Lovett Emily Niehaus Chip Lovett
Bryn Falahee Dieter Bingemann Johan Postema Park/ S.Goh
(Leiden)
Olivia Foley Sarah Goh Hetal Ray Amy Gehring
Olivia Gannon Richardson/ Thoman Jennifer Rodriguez Amy Gehring
Daniel Gross Lee Park Jon Hung Seong Lee Park
Elizabeth Hwang Sarah Goh Kassandra Spiller Anne Skinner
Sora Kim Amy Gehring Nicole Wise Anne Skinner
Willis Koomson Chip Lovett Erica Wu Lee Park
Andrew Kung Chip Lovett Nai Chien Yeat Sarah Goh
Zebulon Levine David Smith Peter Young Chip Lovett
Computer Science
Jennifer Gossels Duane Bailey Antal Spector- Stephen Freund
Zapusky
Alexander Lockwood Tom Murtagh
Geoscience
Miranda Bona Mea Cook Nari Miller Mea Cook
Miranda Bona Ronadh Cox Elizabeth Moncure Lisa Gilbert
Galen Corey Mea Cook David Rapp Ronadh Cox
Zara Currimjee Mea Cook Harley Stevens Lisa Gilbert
Christopher Elliot Mea Cook Herrick Sullivan Lisa Gilbert
Daniel Gross Lisa Gilbert Ny Riavo Voarintsoa ~ Ronadh Cox
Kathryn Kumamoto Bud Wobus
Mathematics/Statistics
Ji Won Ahn Susan Loepp Oleg Lazarev Steve Miller
Nadine Amersi Steve Miller Chansoo Lee Tom Garrity
Thealexa Becker Steve Miller Brian Li Satyan Devadoss
Olivia Beckwith Steve Miller Lucas Manuelli Cesar Silva
Ke Cai Cesar Silva Zane Martin Cesar Silva
Howard Cheng Satyan Devadoss Cornelia Mihaila Tom Garrity
Ping Ngai Chung Frank Morgan Sarah Peluse Tom Garrity
Krishna Dasaratha Tom Garrity Andrej Risteski Satyan Devadoss
Elizabeth Ferme Susan Loepp Ryan Ronan Steve Miller
Miguel Fernandez Flores ~ Frank Morgan Niralee Shah Frank Morgan
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Laure Flapan

Alexander Greaves-
Tunnell
Jared Hallett

Tom Garrity
Steve Miller

Cesar Silva

Karen Shen
Luis Sordo Vieira

Matthew Stoffregen

Steve Miller
Frank Morgan

Tom Garrity

Hannah Hausman Bernhard Klingenberg ~ Wei Sun Cesar Silva
Geoffrey lyer Steve Miller Giang Thi Huong Susan Loepp
Feiqi Jiang Susan Loepp Liyan Zhang Steve Miller
Physics

Victoria Borish Bill Wootters Cristina Lopez Michael Taylor

Nathan Bricault Michael Taylor Margot Robinson Dave Tucker-Smith
Joel Clemmer Daniel Aalberts Takuto Sato Bill Wootters
Dylan Gilbert Dave Tucker-Smith Nathan Schine Tiku Majumder
Julian Hess Daniel Aalberts Anders Schneider Tiku Majumder
David Kealhofer Kevin Jones Roshan Sharma Bill Wootters
Christina Knapp Kevin Jones Taryn Siegel Tiku Majumder
Murat Kologlu Dave Tucker-Smith

Psychology

James McKinsey
Brian Thomas
Jessica De La Cuesta
Chelsey Barrios
Amber Cardoos
Emmanuel Whyte
Katrina Flanagan

Jennifer Crosby
Jennifer Crosby
Steve Fein

Amie Hane

Amie Hane

Laurie Heatherington
Nate Kornell

Aaron Lim

Thomas Kuczmarski
Nikola Mirkovic
Katherine O’Leary
Jeffrey Fossett
Sierra Germayan

Noah Sandstrom
Ken Savitsky
Paul Solomon
Paul Solomon
Safa Zaki

Betty Zimmerberg

Summer Research Colloquia 2011

A luncheon is provided every Tuesday for participants in the Summer Science Research Program. Faculty
members from the science departments give talks on their research at these lunches, with opportunity for
discussion afterwards. The speakers this summer were:

Dr. Anne Skinner, Chemistry Laboratory Safety
Minimal Tilings
Somewhere Over the RNAbow

Transits of Venus and Mercury

Professor Frank Morgan, Mathematics and Statistics
Professor Daniel Aalberts, Physics
Professor Jay Pasachoff, Astronomy

Professor Jonathan Snow, Biology Blended Families and Bellyaches: Genetic Diversity
and Honey Bee Immunity

How Geology Controls Topography in the
Berkshires

Self-Assembly in Designing Nanoscale Materials

Professor Paul Karabinos, Geosciences

Professor Lee Park, Chemistry

Professor Duane Bailey, Computer Science In Search of a Programmable Tattoo
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Academic Year Science Lunch Colloquia

During the academic year, the science faculty and staff meet for lunch on Tuesdays in the Science Center to
discuss matters of interest to the sciences as a whole, and to hear informal reports on faculty research and
other science developments. The following talks or discussions were held during 2010-2011.

Presenter

Dieter Bingemann,
Chemistry

Paul Karabinos, Geosciences

Jay Thoman, Chemistry
Hank Art, Biology

Bill Wootters, Physics
Mea Cook, Geosciences

Cesar Silva, Mathematics
and Statistics

Elizabeth Townsend
Beazley, Mathematics and
Statistics

Michael Taylor, Design
Engineer/ Model Maker

Luana Maroja, Biology

Enrique Peacock-Lopez,
Chemistry

Tom Garrity, Mathematics
and Statistics

Martha Marvin,
Neuroscience/ Biology

Fred Strauch, Physics

Andrea Danyluk, Computer
Science

Jonathan Snow, Biology
Christopher Goh, Chemistry
Amie Hane, Psychology

Sarah Goh, Chemistry

Courtney Wade, Office of
Information Technology

Title
Why Glasses Don’t Flow Like a Liquid

Adding Structures to 3-D Geologic Maps: An Example of Using Google
SketchUp in Teaching

5000 Pounds of Diorite

75 Years In the Life of an Old-Growth Woodlot

Keeping it Real: Quantum Mechanics Without Complex Numbers
Tracing Ocean Circulation and Climate Change with Radiocarbon

Fractals Representing Natural Shapes

Several Partial Orderings on the Set of Permutations

Recent Projects and New Capabilities in the Science Shop

On Crickets and Butterflies

To Bet or Not to Bet in Parrondian Games
Beyond Pascal’s Triangle
Hearts in the Wrong Place: Left-Right Asymmetry in Zebrafish

Quantum Routing and Beyond with Superconducting Resonators

Identification of Individual Spotted Salamanders from Digital Images:
An Update

Maintenance of Inducible Immunity in Honey Bee Foragers
Catalysis Efforts Using Renewable Resources

Beyond Licking and Grooming: Maternal Regulation of Infant Stress in
the Caregiving Context

Stealth Polymers and Protein PEGylation
Web-Based Instrument Sign-Up System

Pre-First Year Summer Science Program

In its twenty-fourth summer in 2011, the Summer Science Program (SSP) provides an enriching and
intensive five-week immersion in science, mathematics, and English for a talented group of science-
oriented incoming Williams students. SSP targets members of groups that have been historically
underrepresented in the sciences, and the goal of the program is to promote and encourage continuing
participation by SSP students in science and science related studies at Williams and ultimately careers in
research science and science education.
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Twenty-three students took classes in chemistry (including a major laboratory component), biology,
mathematics and English (literature and expository writing). Although not replicas of Williams academic
year offerings, the Summer Science Program classes are taught at a college level, thus introducing
participants to the rigors and demands of college academics. In addition to the regular classes, the students
participated in geology laboratory and field experiments. They also engaged in a variety of extracurricular
activities including the Williamstown Theatre Festival and a weekend trip to Woods Hole Oceanographic
Institution.

Enthusiasm for the program has been high. Participants have taken full advantage of the opportunity to
study at Williams in the summer. As a result of the Summer Science Program, their academic year
experiences have been successful and many of the students have continued their studies in science or
mathematics. A significant number of former participants have returned to campus in the summer as full-
time research students in science and mathematics, have become tutors for the Summer Science Program,
or have secured positions elsewhere in science research institutes.

Professor Charles M. Lovett, Director of the Summer Science Program, taught the chemistry lectures and
Professor David P. Richardson conducted the laboratory sessions. Professors Olga R. Beaver and Cesar
Silva taught the mathematics component. Professor Wendy Raymond taught the biology lectures. Professor
Paul Park taught the English sessions and Professor David Dethier conducted the geology in-the-field
laboratory.

The Summer Science Program has been funded primarily by Williams College as part of its commitment to
encourage the participation of traditionally underrepresented groups in the sciences. Since 1991, SSP has
received additional funding from a biological sciences grant from the Howard Hughes Medical Institute.
This grant contributed support for several SSP components, and has provided summer research stipends for
SSP students after their first year at Williams. Special thanks go to the many science faculty and students of
Williams College who, during the summer as well as during the academic year, have contributed to the
success of the program and of its participants.

Pre-First Year Summer Science Program Participants

Students Faculty
Elizabeth Berggren Juan Mena Charles M. Lovett, Director
Christie Black Jared Nowell Olga R. Beaver
Chelsea Boydstun Kimberly Oliva David Dethier
Guedis Cardenas Ashini Patel Paul Park
Julia Carroll Naomi Patterson Wendy Raymond
Paul Deaderick Cody Remillard David Richardson
Moses Flash Khan Shairani Cesar Silva
Jennifer Galaviz Shelby Shote
Racquel Gibson Michael Williams Tutors
Ashley Graves Daniela Zarate Amlak Bantikassegn
Grace Kim Craig Corsi
Vero Ignace Jessica Monterrosa-Mena
Aaron Jordan Yolkys Morales

Williams College Sigma Xi Chapter

The Williams College Sigma Xi Chapter has played an active role on the Williams Campus since it was
founded as the Sigma Xi Club in 1969. Sigma Xi is a national society honoring and encouraging research in
science. The officers for 2010-2011 were Professor Jay M. Pasachoff of the Astronomy Department,
President, and Associate Professor Lois Banta of the Biology Department, Secretary/Treasurer.

This year, as usual, the local Sigma Xi chapter sponsored two excellent sets of talks directed to broad
community audiences. In November, we were honored to have Professor Marlene Sandstrom of the
Psychology Department at Williams College present two colloquia on how children’s social relationships
can be studied empirically. Her first talk focused on what is known about the emergence, stability, and
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long-term trajectories of peer rejection: the second highlighted some of Sandstrom’s own research
examining how children perceive and respond to negative feedback from peers.

In April, Karen Kwitter, the Ebenezer Fitch Professor of Astronomy, presented her research about what
planetary nebulae (the glowing gas shells ejected by low- to intermediate-mass dying stars) tell us about the
evolution of these stars and how this evolution affects the chemical enrichment of their host galaxies. Both
sets of lectures were followed by the usual lively and well-attended receptions in the Science Center
Atrium.

The Williams College Sigma Xi Chapter sponsors a High School Science Award for a student at Mount
Greylock Regional High School, Williamstown, MA, in recognition of a high level of motivation and
accomplishment in science courses. This year the award was given to Sophia Santore.

One of the primary purposes of Sigma Xi is to recognize graduating science students who have
demonstrated exceptional ability and promise for further contributions to the advancement of scientific
research. These students are elected as associate members of Sigma Xi and are inducted into the society at a
ceremony during commencement weekend. On Class Day, the chapter honored 53 newly elected associate
members from the class of 2011 in a ceremony in the *62 Center for Theatre and Dance. The names of this
year’s honorees are listed below and detailed descriptions of their research projects are presented in the
student abstracts section of this report.

Associate Sigma Xi members from the Class of 2011

Astronomy Zebulon G. Levine David O. Oakley Fhatarah A. Zinnamon
Sara M. Dwyer Colin W. Platt Daniel R. Walsh Physics
Biology Charles A. Seipp Mathematics/Statistics  Antoniya Aleksandrova

Michael J. Abrams
Joshua A. Blanco
Jillian E. Hancock
Ang Li

Mari M. Lliguicota
Beryl L. Manning-Geist
Anexandra M. Peruta
Clint W. Robins
Jonah P. Zuflacht
Chemistry

Mary E. Daub
Marian M. Deuker

Sara A. Turner
Cognitive Science
Patricia J. Klein
Computer Science
Nicholas A. Arnotsi
Yuxing Huang
Steven S. Rubin
Geosciences

Aaron W. Bauer
Evan N. Dethier
Caleb O. Lucy
James A. McCarthy

Jake A. Levinson
Sean C. Pegado

Thuy V. Pham

Ville A. Satopaia
Robert A. Silversmith
Philip V. Vu

Jacob G. Wagner
Zhaoning Wang
Wentao Xiong
Neuroscience
Wilmer A. Del Cid
Kylie A. Huckleberry
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Peter K. Gottlieb
Leah L. Hurwich
Nathaniel J. Lim
Antionio T. Lorenzo
Yuzhong Meng
Samyam Rajbhandari
Rebecca C. Sullivan
Psychology

Janna R. Gordon
Joshua M. Wilson
Johannes M. Wilson
Veronica C. Rabelo



ASTRONOMY DEPARTMENT

Faculty of the Astronomy Department included Jay M. Pasachoff, Field Memorial Professor of Astronomy,
Chair, and Director of the Hopkins Observatory; Karen B. Kwitter, Ebenezer Fitch Professor of Astronomy
(on sabbatical leave); Marek Demianski, Visiting Professor of Astronomy; and Steven P. Souza, Instructor
in Astronomy and Observatory Supervisor. Bryce A. Babcock, recently retired as Staff Physicist and
Coordinator of Science Facilities, was appointed Associate of the Hopkins Observatory.

Pasachoff and Souza participated with
MIT colleagues in observations of the
occultation of a star by Pluto on July 3,
2010, from Santiago, Chile, working with
Muzhou Lu’l2 and Keck Northeast
Astronomy Consortium (KNAC) Summer
Fellow Craig Malamut (Wesleyan’12)
[Souza operated the camera remotely from
Williamstown]. Pasachoff had arranged
other telescopes in Chile to participate in
the observations. The Williams-MIT
collaboration attempted observations of
the Kuiper-belt object Ixion on July 18,
2010 from Williamstown and other sites in
the Northeast, though no occultation was

seen. Pasachoff and Babcock, in

collaboration with their MIT colleagues, On the steps of the President’s House before the
prepared for, arranged, and observed from Weinberg lecture. (left to right) Naomi Pasachoff, Jay
two telescopes in Hawaii in February 10, Pasachoff, Frederic Strauch, Adam Falk, Marek
2011, to try to capture an occultation of a Demianski, Louise Weinberg, Steven Weinberg, Karen

star by the Kuiper-belt object Varuna, also Kwitter, Steven Souza, Daniel Aalberts, Jefferson Strait

one of the trans-Neptunian objects. On May 22, 2011, Souza used the on-campus 0.6-m telescope with a
POETS (Portable Occultation, Eclipse, and Transit System), one of three that Williams College has through
a NASA equipment grant, to successfully observe an occultation of a star by Pluto, showing a diminution
of the total intensity of the star + Pluto by about 20% for about 100 seconds. Also present for the
observations were Pasachoff, Babcock, Matt Hosek’12 and Shubhanga Pandey’13. The results are being
used to refine the model of Pluto's and Charon's orbits and will improve the predictions of the currently
planned observations from two telescopes in Hawaii of the June 22/23, 2011, occultation of both Pluto and
Charon and the June 26/27 occultation of Pluto with the possibility of an additional occultation by its moon
Hydra. The work is supported by a research grant from NASA. Caroline Ng’11 during the summer of 2010
prepared a Website at http://www.stellaroccultations.info to gather links to the various work the Williams
faculty and students have carried out to study the outer solar system through observing those objects
occulting distant stars.

Pasachoff with former KNAC Summer Fellow Evan Tingle (Wesleyan '08) published their analysis of the
fine structure of the solar chromosphere, supported in part by a grant from NASA's Marshall Space Flight
Center. Ingolf Dammasch of the Royal Observatory Belgium, and Alphonse Sterling from NASA's
Marshall Space Flight Center, were collaborators. The observations were taken in conjunction with
simultaneous observations of the same features in the ultraviolet from NASA's Transition Region and
Coronal Explorer (TRACE) spacecraft. Tingle used Pasachoff's Solar Ultraviolet Measurement of Emitted
Radiation (SUMER) observations of chromospheric motions spectroscopically, and tied them in with
TRACE observations that showed an overlapping chromospheric loop, with the material held in place by
solar magnetism. Pasachoff, Tingle, Sterling and Dammasch, had their paper appear in the journal Solar
Physics.
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Pasachoff observed the total solar eclipse of July 11, 2010, from Easter Island, working with Muzhou
Lu’13 and KNAC Summer Fellow Craig Malamut (Wesleyan’12). They had previously observed the July 3
Pluto occultation from Santiago, Chile. In the analysis of the results, which include a comparison with
observations made from Tatakoto in French Polynesia 83 minutes earlier, they worked with Hana
Druckmiillerova and Miloslav Druckmiiller of the Brno Technical University, Czech Republic, and Vojtech
Rusin and Metod Saniga of the Astronomical Institute in Tatranska Lomnica, Slovakia. They compared
with space observations from NASA's Solar Dynamics Observatory, the European Space Agency's PRoject
for Onboard Autonomy (PROBA2), ESA's and NASA's Solar and Heliospheric Observatory, and NASA's
Solar Terrestrial Relations Observatory (STEREQO), and included colleagues Leon Golub and Alec Engell
of the Harvard-Smithsonian Center for Astrophysics, Daniel B. Seaton '01 of the Royal Observatory of
Belgium, Steele Hill of NASA's Goddard Space Flight Center, and Rob Lucas of the University of Sydney,
Australia, as co-authors of the paper for The Astrophysical Journal. They described two coronal mass
ejections as they moved through space during the interval between observations at the two eclipse island
sites, as well as changes in a polar plume. See also Pasachoff's podcast about the total eclipse of July 11:
http://365daysofastronomy.org/2010/07/10/july-10th-total-solar-eclipse-in-easter-island. Pasachoff had an
Op-Ed piece in The New York Times on eclipse day, "Why I Never Miss a Total Eclipse."

Pasachoff worked with John Seiradakis and Aris Voulgaris of the Aristotle University of Thessaloniki,
Greece, on papers for Solar Physics about chromospheric and coronal spectra taken at the total eclipses.
The spectra show the decline in overall coronal temperature with the sunspot cycle, and provide a new way
of determining the length of totality and of the flash spectrum through such spectral observations.

A film crew accompanied the team on Easter Island from Naked Science on the National Geographic
Channel that made the Faster Island Eclipse program. It aired the evening of eclipse day, July 11, 2010;
clips are available on YouTube in 5 parts at:

http://www.youtube.com/view_play list?p=9748EB4F9967520F

Pasachoff continued his work on transits of Mercury and Venus across the face of the sun, collaborating
with Glenn Schneider of the Steward Observatory of the University of Arizona. In additional collaboration
with Thomas Widemann of 1'Observatoire de Paris, they published a detailed analysis of their observations
of the 2004 transit of Venus from NASA's TRACE spacecraft in The Astronomical Journal. Venus's
atmosphere appeared as refracted light during the second half of ingress and the first half of egress, each
lasting about 25 minutes of visibility. Widemann and Paolo Tanga at the I'Observatoire de Cote d'Azur in
Nice related the transit observations to Venus Express spacecraft observations of the Cytherean
atmosphere's circulation. See our Website at http://www.transitofvenus.info, which includes both historical
information and information about current research at Williams College about transits of Venus and
Mercury.

Pasachoff and Schneider, in collaboration with Babcock, Kevin Reardon '82, Widemann, and Tanga
planned observations for the June 5, 2012, transit of Venus, the last such transit to be seen until the year
2117. They obtained commitments of telescope time at Haleakala, Hawaii, at Sacramento Peak
Observatory, New Mexico, and at Kitt Peak, Arizona, and with spacecraft including NASA's new Solar
Dynamics Observatory, the American Solar Optical Telescope, on the Japanese Hinode spacecraft, and
NASA's ACRIMsat (Active Cavity Radiometer Irradiance Measurement satellite) and SORCE/TIM (SOlar
Radiation and Climate Experiment/Total Irradiance Measurement).

Pasachoff continued work on the interstellar medium, especially through considerations of the cosmic
deuterium abundance. He works in collaboration with Donald Lubowich of Hofstra University.

Pasachoff continued his work with art-historian Roberta J. M. Olson of the New-York Historical Society.
They delivered a paper at the seventh meeting on The Inspiration of Astronomical Phenomena, INSAP?7,
held in Bath, England. See http://www.insap.org. They discussed the comets discovered in the 18th century
by Caroline Herschel who, with her brother William, started observing from Bath.

Pasachoff observed the partial solar eclipse of January 5, 2011, from Tel Aviv, Israel, and the partial solar
eclipse of June 1, 2011, from Reykjavik, Iceland. They were his 52nd and 53rd solar eclipses. Descriptions
and images appear at http://www.williams.edu/astronomy/eclipse. He received a research grant from the
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National Science Foundation for himself, Babcock, and students to study the sun at the two 2012 solar
eclipses in Australia and the Western United States.

During the academic year 2010/ 2011 Marek Demianski continued his study of the process of condensation
of matter that leads to formation of galaxies and clusters of galaxies leaving large regions of space almost
devoid of galaxies. This process critically depends on the amount of dark matter and dark energy in the
universe. To study the influence of dark energy on the process of formation of structure Demianski in
collaboration with Ester Piedipalumbo from the Frederico Secondo University of Naples, Italy used the
very distant gamma-ray bursts to study the expansion rate of the universe up to redshift of about 9. Results
of their investigations were published in the Monthly Notices of the Royal Astronomical Society. In
collaboration with A. Doroshkevich and S. Pilipenko from the Astro Space Center of the Russian Academy
of Sciences in Moscow and S. Gotlloeber from the Astrophysical Institute in Potsdam, he analyzed
evolution of the basic properties of simulated large scale structure elements formed by dark matter. The
observed time dependence of the basic characteristics of structure elements and probability distributions
supports the self-similar character of the process of structure formation. Results of this analysis were
published recently in the Monthly Notices of the Royal Astronomical Society. In October 2010 Demianski
participated in an international conference in Napoli where he delivered an invited talk “The Universe as a
simple dynamical system.”

Kwitter continued her research into the chemical composition of planetary nebulae — the ejected shells of
dying sun-like stars. These clouds, which contain results of nuclear processing inside the parent star, are
valuable probes into the chemical enrichment of the Milky Way and other galaxies. Kwitter, Anne
Jaskot’10 (now in graduate school at the University of Michigan), Dick Henry (University of Oklahoma)
and Bruce Balick (University of Washington) completed their study of the oxygen abundance gradient in
the Milky Way, concluding that uncertainties in distances, plus natural scatter in the oxygen abundances,
leads to a final uncertainty in the gradient value that encompasses the range in the gradient that is predicted
by different theorists; improvement will require better distances and a deeper understanding of the source
of the scatter.

In the summer of 2010 Kwitter supervised three students: Connor Dempsey’13 and two students sponsored
by KNAC, Vivienne Baldassare (Hunter’12) and Brian Kirk (Villanova’11). A large part of their summer
was devoted to entering more than 10,000 emission line strengths and uncertainties for our sample of 164
planetary nebulae into a “master” spreadsheet. This spreadsheet is proving to be immensely valuable as
they examine her sample of objects for trends and correlations that will help uncover physical
underpinnings of observed behavior. Also, the students developed a morphological classification scheme to
classify planetary nebulae according to their shapes and brightness characteristics. The classification is
available, along with nebular images, at Bruce Balick’s Planetary Nebula Image Catalog site:
http://www.astro.washington.edu/users/balick/PNIC/. These students accompanied Kwitter to a
collaboration meeting with Henry and Balick at Apache Point Observatory in Sunspot, NM.

Kwitter, Henry and Balick (KHB) are now in the midst of studying planetary nebulae in the disk of M31,
the Andromeda Galaxy. M31, located 2.5 million light-years away, is a twin to our own Milky Way. They
obtained data for 16 planetary nebulae; Emma Lehman’10 participated in observing at the 8.1-meter
Gemini-North telescope on Mauna Kea and in the data analysis. KHB have submitted proposals to use the
Keck 10-meter telescope on Mauna Kea to observe 17 additional nebulae, which will help in defining
M31’s oxygen gradient. KHB and additional colleagues have also submitted proposals to use the Hubble
Space Telescope to observe planetary nebulae in both the Milky Way and M31 in the ultraviolet part of the
spectrum to detect bright emission lines from the element carbon, which emits only feebly in the optical
region. The ratios of carbon to nitrogen and to oxygen form important constraints on the evolution and
nucleosynthesis inside planetary nebula parent stars stars. Finally, KHB and another set of colleagues have
obtained spectra of H II regions (ionized gas clouds surrounding young stars) very near the center of the
spiral galaxy M83, observed at McDonald Observatory of the University of Texas. Kwitter will determine
the chemical composition in these regions, which are expected to be very metal-rich compared with the
region in our Galaxy near the Sun.
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In July Kwitter organized and attended the KNAC Faculty Meeting here at Williams; in November, she
attended the KNAC Student Research Symposium at Colgate University. In January, she attended the 217th
meeting of the American Astronomical Society (AAS) in Seattle, where she was a coauthor on three poster
presentations; in April she gave a talk at the University of Washington in Seattle; also in April she spoke at
the Midamerican Regional Astrophysics Conference in Kansas City; and in May she gave a talk at the
Boston meeting of the American Astronomical Society. Finally, Kwitter was invited to give the review talk
in on chemical abundances in planetary nebulae, “Cosmic Recycling: The Planetary Nebula Connection,”
at the July 2011 Symposium #283 of the International Astronomical Union, with the theme Planetary
Nebulae: An Eye to the Future.

Kwitter, who was on sabbatical for the academic year, presented the spring 2011 Sigma Xi Research
Lecture on April 28, with a talk entitled, “Planetary Nebulac as Narrators of Stellar and Galactic
Evolution.”

Pasachoff continued as Chair of the Working Group on Eclipses of the International Astronomical Union's
solar commissions and as a member of the Johannes Kepler Working Group of the History of Astronomy
commission. He was elected Vice-Chair (2011-2014) and Chair-Elect (2014-2017) of the Historical
Astronomy Division of the American Astronomical Society. He continues as U.S. National Liaison to
Commission 46 on Education and Development of the International Astronomical Union, of which he is a
past president. He is also head of the Program Group on Public Education at the Times of Eclipses and
Transits of the Commission on Education and Development. See http://www.eclipses.info and
http://www.transitofvenus.info. Pasachoff continues as representative of the AAS to the American
Association for the Advancement of Science's Astronomy Division, of which he was twice chair.

In July Pasachoff attended the KNAC Faculty Meeting at Williams. In January, he attended the 217th
meeting of the AAS in Seattle and in May, he attended the 218th meeting in Boston. He attended the AAS
Division of Planetary Sciences meeting in October in Pasadena and the Solar Physics Division's meeting in
June in Las Cruces, NM, presenting papers at each.

Pasachoff participated as on-campus thesis supervisor of the work of Sara Dwyer’11, with her thesis being
a continuation of her KNAC Fellowship at Wesleyan under the guidance of Prof. William Herbst there. She
worked on identifying stars and comparing star catalogues in the Orion Nebula region.

Pasachoff continued his K-12 education work with PROM/SE (Promoting Rigorous Outcomes in K-12
mathematics and Science Education), an NSF-funded organization based at Michigan State University. He
attended their meetings in New York City in November and in Washington, DC, in June.
(www.promse.msu.edu)

Pasachoff continues as astronomy consultant for the McGraw-Hill Encyclopedia of Science and
Technology and its yearbooks. He also continues on the Physical Science Board of World Book. He is on
the Council of Advisors of the Astronomy Education Review electronic journal. See http://aer.noao.edu/.
Pasachoff continues as science book reviewer for The Key Reporter, the Phi Beta Kappa newsletter. He
continues as advisor to the children’s magazine Odyssey, where he was guest editor of the May 2011
special issue about the Sun, to which he also contributed articles on eclipses and on transits of Venus.

Pasachoff was elected Fellow of the Society for Skeptical Inquiry. In a related course at Williams, he again
gave his seminar on Science, Pseudoscience, and the Two Cultures in spring 2011.

Souza conducts the astronomy observing program, and all indoor labs and daytime observing. He hosted
numerous observatory visitors, including planetarium groups, alumni, Family Days attendees, the Five
College Astronomy Club, Summer Science Program students, the Massachusetts Teachers Association, and
student previews and prospective students.

Souza continues to maintain and improve the observatory. He modified the control system of our 24"
telescope so that the camera software communicates with the telescope software. With Larry Mattison of
the Science Shop, he motorized the shutter of the small dome of our widefield imaging system as a first
step toward partial automation of the telescope. He acted as liaison with Wiliams’s Office of Information
Technology, and worked with Facilities on maintenance issues.
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Souza gave a guest lecture on Magnetic Resonance Imaging in CHEM 364. He attended the KNAC Faculty
Meeting in July 2010 and the KNAC Student Symposium in September 2010. He also attended the
American Astronomical Society (AAS) meetings in January 2011 (Seattle) and May 2010 (Boston).

In July 2010 Souza remotely observed an occultation of a star by Pluto, using a POETS system brought to a
telescope in Santiago, Chile by Jay Pasachoff and students Muzhou Lu’l3 and Craig Malamut
(Wesleyan’12). In May 2011 he made, with Jay Pasachoff, Bryce Babcock, Matt Hosek’12, and Shubhanga
Pandey’13, a similar observation of a Pluto occultation using POETS at our 24" telescope in Williamstown.

Souza's new research effort to monitor variations in H-alpha emission in massive stars continued in the
summer of 2010, with Sarah Wilson’13 and Erin Boettcher (Haverford’12) working to evaluate the
feasibility of the project and establish observing procedures. Matt Hosek’12 undertook a Winter Study 99
to develop a data-processing pipeline for the project. He presented the first publication resulting from this
project as a poster at the Boston AAS meeting.

Class of 1960 Scholars in Astronomy
Sara M. K. Dwyer
Department Colloquia
[Colloquia are held jointly with the Physics Department. Listings can be found in the Physics section. ]
Off-Campus Colloquia

Demianski, Marek
“The Universe as a simple dynamical system,”
International conference on The Universe as a Simple Mechnical System in Napoli, Italy, invited talk
October 2010

Karen B. Kwitter
“Abundances in Planetary Nebulae in M31, The Andromeda Galaxy”
Department of Astronomy, University of Washington, Seattle, WA

“Planetary Nebulae as a Teaching Tool”
41st Meeting of the Midamerican Regional Astrophysics Conference, Kansas City, MO

“Using Planetary Nebulae to Teach Physics”
in Special Session, Using Astronomy to Teach Physics, at the 218th meeting of the American
Astronomical Society, Boston, MA

Olson, Roberta J. M., and Jay M. Pasachoff
"The Comets of Caroline Herschel (1750-1848), Sleuth of the Skies at Slough"
The Inspiration of Astronomical Phenomena VII (insap.org), Bath (2010)

Pasachoff, Jay M., and Roberta J. M. Olson,
"Report of Some Comets: The Discovery of Uranus and Comets by William, Caroline, and John
Herschel”
217th meeting of the American Astronomical Society meeting, Seattle, January 2011

Pasachoff, J.M., Elliot, J.L., Souza, S.P., Person, M.J., Zuluaga, C., Bosh, A.S., Zangari, A.M.,
Jensen-Clem, R., Lockhart, M., Gulbis, A.A.S., Rojo, P., Lu, M., Malamut, C., Ng_Tam, Y.H.,
Levine, S., Ivarsen, K.M., Reichart, D.E., LaCluyze, A.P., Nysewander, M.C., Haislip, J.B.,
MacDonald, R.K.D., Bailyn, C.D., Rabinowitz, D., Emilio, M., Jehin, E., Gillon , M.,
Manfroid, J., Chantry, V., Magain, P. Hutsemekers, D., and Queloz, D

“The 3 /4 July 2010 Pluto Stellar-Occultation Observations”

42nd Meeting, Division for Planetary Sciences, American Astronomical Society

Pasadena, October 2010
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Pasachoff, Jay M., B. A. Babcock, J. L. Elliot, M. J. Person, A. A. S. Gulbis, C. Zuluaga, A. Zangari, W.
Rosing, F. Bianco, J. E. Ciotti, S. W. L. Plunkett, Jr., M. R. Kessler, N. D. Niraoka, K. Mohanan, E. Pilger,
T. George, D. Breit, S. Preston, K. Lonergan, S. Menaker, J. Egger, M. Lockhart, M. Gutoski, P. Rulon, D.
Hampton, X. Jiang, J. Bai, W. P. Chen, M. Lehner, N. Tokimasa

“"Attempted Stellar-Occultation Observations for KBO (20000) Varuna on February 10 2011~

218th meeting of the American Astronomical Society meeting, Boston, May 2011

Pasachoff, Jay M., Michael E. Brown (Caltech), Michael J. Person (MIT), and Yung Hsien Ng Tam’12
"Pluto and Beyond: Stellar-Occultation Web Pages for Education and Observation Planning,”
Pasadena meeting of the Division of Planetary Sciences, American Astronomical Society, 2010

Person, M.J., Elliot, J.LL., Bosh, A.S., Gulbis, A.A.S., Jensen-Clem, R., Lockhart, M.F .,
Zangari, A.M., Zuluaga, C., Levine, S.E., Pasachoff, J.M., Souza, S.P., Lu, M., Malamut, C.,
Rojo, P., Bailyn, C.D., Rabinowitz, D., MacDonald, R.K.D., Ivarsen, K.M., Reichart, D.E.,
LaCluyze, A.P., Nysewander, M.C., and Haislip, J.B

"Pluto's Atmosphere from the July 2010 Stellar Occultation"

42nd Meeting, Division for Planetary Sciences, American Astronomical Society

Pasadena, October 2010

Elliot, J.L., Person, M.J., Zuluaga, C.A., Bosh, A.S., Adams, E.R., Brothers, T.C.,
Gulbis, A.A.S., Levine, S.E., Lockhart, M., Zangari, A.M., Babcock, B.A., DuPré, K.,
Pasachoff, J.M., Souza, S.P., Rosing, W. and Secrest, N.

"Size and albedo of Kuiper belt object 55636"

42nd Meeting, Division for Planetary Sciences, American Astronomical Society

Pasadena, October 2010

Rebecca Jensen-Clem, J. L. Elliot, M. J. Person, C. A. Zuluaga, A. S. Bosh, E. R. Adams,

T. C. Brothers, A. A. S. Gulbis, S. E. Levine, M. Lockhart, A. M. Zangari, B. A. Babcock,

K. DuPre, J. M. Pasachoff, S. P. Souza, W. Rosing, N. Secrest, L. Bright, E. W. Dunham,

M. Kakkala, T. Tilleman, S. Rapoport, L. Zambrano-Marin, J. Wolf, and K. Morzinski
"A Search for Satellites of Kuiper Belt Object 55636 from the 2009 October 9 Occultations”
217th Meeting of the American Astronomical Society
Seattle, WA, January 2011

Pasachoff, Jay M.
“The Sun and Solar Eclipsea,”
Sydney Observatory, Australia, December 2010

"Solar Eclipses Linked with Space Observations”
Royal Observatory of Belgium, Brussels, February 2011

"Transits of Venus and Mercury,"
Observatoire de Paris, March 2011

"The Sun and Solar Eclipses"
Amateur Astronomical Society of Seltjarnrnes, University of Iceland, May 2011

S. P. Souza, E. Boettcher, S. Wilson, and M. Hosek
“Ha Monitoring of Early-Type Emission Line Stars"
218th Meeting of the American Astronomical Society, Boston, MA, May 2011

Postgraduate Plans of Department Majors

Bradley Culley Starting with tutoring chemistry

Sara M. K. Dwyer Consultant, Booz Allen Hamilton, Washington, DC

Yung Hsien (Caroline) Ng Tam  Williams College Teaching Fellowship at Chinese University of Hong Kong
David Oakley PhD program in GeoSciences, Penn State

Hillary A. Walker PhD program in English, UC Davis, after a year’s break
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BIOLOGY DEPARTMENT

Working closely with the many interdisciplinary programs on campus: The BIMO Program, the
Neuroscience Program, the Environmental Studies Program and the BiGP Program, the Biology
Department’s goal is to provide students with the opportunity to do hands-on, one-on-one research with a
professor in addition to offering state of the art academic courses. To that end the department had 20 honors
students working in faculty labs this past year. Of these, 9 were inducted into the Sigma Xi Honors Society.
For the academic year 2011-2012, the department has 21 students who will be doing honors work. The
department is committed to providing a positive research and learning experience for all biology students.
As a result of this commitment, several of our students were awarded grants or fellowships to pursue their
studies after graduation. Shivon Robinson received a Stratton Fellowship to further her studies. The
department also has approximately 34 students doing summer research, either here at Williams or off
campus. Francesca Barrett and Jonathan Wosen will be working at the Whitehead Institute. Funding for
summer research comes from various sources including individual research grants and Division funding. At
least half of the biology faculty has outside research funding from either NSF or NIH. This funding allows
many students to travel to professional meetings throughout the year giving poster presentations on their
research at Williams. At the Experimental Biology meetings in California in April of this year, one of
Professor Swoap’s students, Beryl Manning-Geist’11 won the prestigious David Bruce Award for the best
undergraduate physiology research project. The David S. Bruce Awards are given to recognize excellence
in undergraduate research. These awards honor Dr. Bruce’s commitment to promoting undergraduate
involvement in research, in the American Physiological Society annual meeting, and, ultimately, in
research careers. The American Physiological Society’s annual meeting is called Experimental Biology,
and consists of physiologists, young and old, totaling about 12,000+ scientists, including MDs, PhDs,
graduate students and undergraduates. A number of alumni returned to campus this year to share their post-
graduate experiences with students in the form of a poster presentation. This is an opportunity for students
to learn firsthand about life as a graduate student.

Each year at graduation, the Biology Department awards prizes to several outstanding majors, Timothy
Hickey-LeClair and Beryl Manning-Geist each received the Benedict Prize in Biology. Jillian Hancock
received the Dwight Botanical Prize. Ang Li received the Conant-Harrington Prize for exemplary
performance in the biology major, and Hilary Dolstad received the William C. Grant, Jr. Prize for
demonstrating excellence in a broad range of areas in biology.

The Biology Department would like to welcome a new faculty member — Assistant Professor Timothy
Lebestky. Tim comes to us from the School of Medicine at the University of California, Los Angeles where
he received his Ph.D. in Molecular Biology, specializing in Developmental Biology.

The Biology Department continued to participate in the Class of 1960 Scholars program. In addition to the
returning alumni who were sponsored by the Class of 1960 Scholars program, the department invited Dr.
Andy Bass from Cornell University to be a Class of 1960 Scholar speaker.

Class of 1960 Scholars in Biology

Francesca Barrett Karyn Moss Samantha Teng
Olivia Delia Thomas Kuriakose Seth Ari Tobolsky
Katelyn Foley Mark Springel Chalita Washington

Professor Marsha Altschuler continued her research on chromosome copy number control in the ciliate
Tetrahymena thermophila. During the Summer semester 2010 she was assisted by Anh Nguyen’12, Brian
Shepherd’11, and Ang Li’11. Ang Li continued his research during the academic year as an honors thesis
project. Professor Altschuler attended a ciliate molecular biology symposium in August 2010 at the
University of Rochester in honor of Dr. Martin Gorovsky. During Fall semester 2010 she taught BIOL202
Genetics and in the Spring semester 2011 she taught a tutorial BIOL218T DNA, Life, and Everything and a
capstone seminar course BIOL416 Epigenetics.

During the 2010-11 academic year, Professor Hank Art taught BIOL/ENVI 220 — Field Botany & Plant
Natural History fall 2010 semester. In the Spring semester 2011 Professor Art co-taught ENVI 102 —
Introduction to Environmental Science with Mea Cook and Dieter Bingemann and taught a senior tutorial
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BIOL/ENVI 422 Ecology of Sustainable Agriculture. During Winter Study, Professor Art co-taught a
course with Drew Jones, Hopkins Forest Manager titled Winter!?.

Professor Art also was the Williams College Faculty lecturer on two Alumni Travel Courses in 2010: a 2-
week safari to Tanzania and a 1-week trip exploring the ecology of the Everglades and South Florida.

In fall 2010 Professor Art started the supervision of Abby Martin’l1 Contract Major thesis on
“Environmental Determinism on Mt. Greylock” and serving as an assistant supervisor of Rooney Charet’11
on her thesis on “Regional Farms and Agriculture.”

The summer of 2010 marked the start of re-inventorying the permanent plot system in the Hopkins
Memorial Forest. This was a research collaboration with a group of 10 undergraduates and essentially was
summer teaching activity. Matthew Cranshaw’11, David Hansen’11, Nick Lee’11, Mari Lliguicota’11,
Eric Outterson’12, Dan Nachun’12, Alex Peruta’ll, Jackie Pineda’12, Sarah Rowe’13, and Jennifer
Turner’ 13 who each worked 10 weeks on the project. This research was facilitated through a grant obtained
from the Holloman-Price Foundation. In addition to research in the Hopkins Forest, Professor Art continues
to be a member of the team producing an interpretive infrastructure on the Mount Greylock State
Reservation.

Associate Professor Lois Banta continued her research on the soil bacterium Agrobacterium tumefaciens.
This plant pathogen is best known for its unique ability to deliver DNA and proteins to host plant cells, thus
stably altering the genetic makeup of the plant and causing crown gall tumors (“plant cancer”) to form at the
infection site. One major goal of the lab’s current research is to characterize the host defense responses
elicited by the bacterium. Honors student Helen Cha (’11) and post-doctoral fellow Janis Bravo pursued this
line of investigation, which is funded by a $415,000 grant from the National Science Foundation (NSF)
awarded to Professor Banta. During Winter Study, Lauren Goldstein-Kral (*12) and Connor Dempsey (*13)
also contributed to this research. Honors student Josh Blanco (’11) and senior Maddy Haff (’11) continued
to explore the lab’s recent discovery by David Rogawski (‘08) that a newly identified Type VI Secretion
System (T6SS) in A. tumefaciens influences the formation of biofilms, large aggregates of bacterial cells
that are resistant to antibiotics, antibody attack, and even chlorox bleach. Kate Dusenbury (’13) worked both
semesters in the lab, using site-directed mutagenesis to create new T6SS mutants. Nicole Lou (’13), Chalita
Washington (’13), and Janis Bravo used genetic screens and scanning electron microscopy to study the role
of several groups of proteins in mediating attachment of Agrobacterium to host plant tissue. At the annual
international Crown Gall Conference, held this year in Berkeley, CA, Josh Blanco, Maddy Haff, Helen Cha,
and Janis Bravo presented posters, and Lois Banta presented a talk on this research.

During the fall semester, Professor Banta spent part of her research leave in the lab of collaborator Rosalia
Deeken in Wuerzburg, Germany. She was also one of 20 participants invited to a think-tank convened by
the Carnegie Corporation, the Hewlett Foundation, and the Teagle Foundation to brainstorm on
“Accelerating the Adoption of Evidence-Based Improvement of Teaching and Learning in Higher
Education” in Palo Alto, CA, where she discussed the findings of a 3-year, multi-college Genomics
Curriculum Development project for which she was Program Director. In Professor Banta’s spring course,
Cellular Regulatory Mechanisms (Biology 306), the 14 students in the class carried out original research,
using quantitative reverse-transcriptase PCR to test the hypothesis that the T6SS mutant bacteria have an
altered capability to trigger and/or dampen the host plant’s response to A. tumefaciens. They then designed
independent projects, applying their knowledge from the discussion/literature component of the course to
investigate the innate immune defenses mounted by mammalian cells against bacterial cell surface material.

During this academic year, Professor Banta served as a reviewer for the National Science Foundation,
Journal of Bacteriology, and Molecular Plant Physiology. Within Williams, she served on the
Biochemistry/Molecular Biology advisory committee, the Bioinformatics, Genomics and Proteomics
advisory committee, the Environmental Studies advisory committee, and the International Educational
Initiatives committee; she also served as coordinator for the Global Health track of the International Studies
Area of Concentration and for a new college-wide program in Public Health. Finally, she is
Secretary/Treasurer of the Williams College Chapter of the national science honor society Sigma Xi.

Derek Dean continues to work as a lecturer for the BIOL101, 102, and Genetics laboratory sections. He has
also been updating the laboratory curriculum and creating new, investigative lab exercises. For example, he
and Jason Wilder (a former Assistant Professor at Williams who has since moved on to Northern Arizona
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University) have developed a recombinant DNA laboratory exercise for the Genetics course. In this
exercise, students cut up two different DNA molecules, mix them together in the same solution, and splice
the DNA together, generating a number of different combinations, much like stacking building blocks
randomly. Students then select one of these combinations and use molecular biology techniques to deduce
the arrangement of their particular DNA molecule. Over the past four years, the lab has been optimized so
that each step works for virtually every student, and backups were put in place so that regardless, everyone
has their own data to analyze at the conclusion of the three week exercise. Assignments indicated that
students had learned the concepts behind techniques quite nicely, and in evaluations, they expressed
appreciation for the chance to take ownership of their own “puzzle”, solving their unique combination of
DNA fragments. This exercise will be published in Biochemistry and Molecular Biology Education this
fall, and we hope that other schools will take interest.

In addition, Dean has been researching the genetics of seizure disorders, using the fruit fly, Drosophila
melanogaster. His lab is interested in how insulin signaling affects the sensitivity of the fly to seizures. This
line of inquiry could serve to help us understand a similar phenomenon in humans, as diabetes and
hyperglycemia can cause seizures under certain conditions. Dean’s students Daniel Nachun (*12) and
Jingyi Liu (’14) presented a poster at the most recent International Drosophila Meeting in San Diego, and
Dean and Nachun are continuing this work at Cornell University this summer with a collaborator (David
Deitcher, Associate Professor of Neurobiology and Behavior). Through generous support from the
Williams Division III and Psychology Discretionary Funds, Nachun will have a great opportunity to start
off his Honors thesis early and to get a preview of graduate school at a research institution.

In addition to teaching Biology 101 and his senior seminar course, The Molecular Basis of Biological
Clocks, this year Professor Bill DeWitt began an entirely new research project conceived by his Honors
student, Mike Abrams’11. Its ultimate aim is to biologically generate high levels of hydrogen gas, which
can be used as a renewable, carbon-neutral energy source. We are using the photosynthetic cyanobacterium
Synechocystis that possesses an enzyme complex, hydrogenase, which catalyzes the production of
hydrogen gas under certain defined growth conditions. However, the hydrogenase enzyme is inactivated in
the presence of molecular oxygen, which is synthesized in all cyanobacteria as a byproduct of
photosynthesis. Consequently, we initiated experiments designed to limit oxygen concentrations within the
photosynthesizing cells. Our approach has been two-fold: (1) to modify Synechocystis genetically in order
to insert genes that will bind molecular oxygen, and (2) to develop a unique growth regime that will favor
hydrogen production. This academic year, we were able to make three different genetic constructs with
which we have transformed Synechocystis and obtained three novel strains. We have also constructed an
apparatus in which we can grow the Synechocystis under conditions that exclude molecular oxygen from
the air while still allowing us to assay for the production of even low levels of hydrogen using gas
chromatography. This summer and during the next academic year, we will test the transformed
Synechocystis strains in order to determine the levels of hydrogen they produce and then attempt a series of
experiments to optimize growth conditions for hydrogen production.

Professor Joan Edwards taught Ecology (Biology 203) fall term and was on l