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Dissertation Abstract
Causal Content in Physical Theory, in Virtue of Ties to Experiment

Causal statements and the concept of “cause” are an important—if not essential —part of our
language and our everyday activities. Yet several philosophers have claimed that causation is not to be
found in our best physical theories. If this is true, and if, as many would like to assume, physics gives us
reliable and privileged knowledge about our world (i.e., information about its most basic objects and
relations), then we seem to have a problem: are we to accept that all of us are under a delusion when we
talk about causes?

My project argues against such a conclusion in two steps. First, I examine the relationship between
scientific experimentation and causal theorizing. That there is a close link between experimentation and
theorizing about causes is not a new idea; it dates back to the beginnings of the scientific revolution. In
its most basic form, the idea is the following one: in order to investigate the cause of a particular result, a
scientific researcher must intentionally set up various scenarios, all of which differ in only one respect; if
the result differs in each scenario, then the cause of that difference can only be that which differed in the
original setup. I examine the history of the idea as a methodological principle in the thought of some of
the major "founding fathers" of experiment: Galileo Galilei, Francis Bacon, and John Stuart Mill. I also
discuss various refinements of the principle that were suggested as advancements were made in
experimental methods. In addition to a historical analysis of the origins of the claim that experiment and
causal theorizing are linked, I also provide a philosophical discussion of so-called “manipulationist”
accounts of causation that are prevalent in contemporary philosophy of science. The basic tenet of these
accounts is that a causal relationship is one such that, under at least some circumstances, one thing (i.e.,
the effect) can be varied or changed by manipulation of another thing (i.e., the cause). Under this
understanding of a causal relationship, scientific experimentation is a straightforward method for testing
and discovering causes. Manipulationist accounts are simply a more developed and sophisticated
version of the basic idea that was born during the scientific revolution: that causes can (and should) be
tested through experiments.

The second step of my argument is to show that the theories of physics have causal content in virtue
of their ties to experiment. In their origins, in their continuing development, and in their confirmation



and continued justification, physical theories must be continually in contact with experiments. There is
no point at which experiment becomes irrelevant to a theory; the agreement of a theory with
experimental results must be continually assessed. Therefore, inasmuch as causal theorizing is central to
scientific experimentation, I claim that it is also an extremely important part of physical theory. I examine
the multifaceted relationship between experiment and theory—one which involves discovery, iterative
modification, testing of novel predictions, and continued justificatory support—and the causal content in
the passing of information back and forth. In discussing the process by which physical theories are
developed from experiments and tested by experiments, I show that causal concepts are inextricable from
the scientific process. After laying out my argument that causation is present in physical theory, I give
my own positive answer to the problem of how to understand the way in which our everyday causal
claims and statements relate to physical theory. I examine the range of positions that philosophers have
taken on the issue and sort them into three categories. After explaining why each of the three presently
available types of positions is unsatisfactory, I give my own solution that builds on my argument about
the connection between experiment and theory and the causal reasoning that occurs in their
interrelationship.



