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A traditional view of the structure of scientific theories holds that scientific theories are 
composed of universal natural laws coupled with initial and boundary conditions. On this view, 
universal laws play the most significant role in scientific reasoning and serve as the foundation 
for philosophical accounts of scientific explanation, modeling, and inter-theory relations. Initial 
and boundary conditions are rarely differentiated, and their roles in reasoning are largely 
overlooked. In this talk, I use a variety of modeling problems from nanoscience, all centered 
around the problem of conceptualizing and modeling nanoscale surfaces, to show why 
dismissing the role of boundary conditions in scientific reasoning is deeply problematic both for 
philosophers of science and for scientists themselves. 
 

Julia Bursten is an Assistant Professor of Philosophy at San Francisco State University, 
specializing in philosophy of the physical sciences. She received her Ph.D. in History and 
Philosophy of Science from the University of Pittsburgh in 2015. Her research studies scientific 
reasoning in chemistry and nanoscience, investigating how the synthetic goals of these scientific 
practices affect both the reasoning strategies employed by scientists, and the models and 
theories they use to accomplish those strategies. To carry out this research, she has 
collaborated with chemists and nanoscientists, including holding an appointment as Resident 
Philosopher in the Millstone Nanosynthesis Laboratory at the University of Pittsburgh. Her 
research appears in journals such as Philosophy of Science and The British Journal for 
Philosophy of Science, and she has been recognized as a National Science Foundation Graduate 
Research Fellow and a Linus Pauling Resident Scholar. She is the junior co-chair of the 
Philosophy of Science Association Women's Caucus. 
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