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This thesis explores Isaac Newton’s nature of experiments and shows that he tried to improve his optical
experiments so that he was able to ‘make colors geometrical’. Previous research tends to regard Newton’s
experimentum crucis as his typical experimental approach to prove his theory with as much certainty as a
mathematical one, and that this experimentum crucis demonstrated the immutability of colored rays and denied
the modification theory of colors, which had been dominant since ancient Greek times. However, there are two
misunderstandings concerning the experimentum crucis. Firstly, Chapter I reviews previous research on the
experimentum crucis. Chapters | and Il show the two misunderstandings.

Chapter Il suggests that experimentum crucis was not an approach designed by Newton who pursued the
mathematical ‘certainty’, but an approach taken by the early members of the Royal Society who attached
importance to the ‘probability’ of knowledge of nature. Newton’s typical approach is ‘proof by experiments’
that appears in the mathematically composed parts of his Lectiones opticae (c. 1670) and Opticks (1704).

Chapter III suggests that Newton’s two-prism experiment (so-called experimentum crucis) was not able to
demonstrate the immutability of colors because adjoining colors were always mixed after the second refraction.
Newton admitted its imperfection and tried to improve it by putting a lens before the first prism.

Furthermore, Chapter IV introduces simulations and replications of the Newton’s experiments to provide
quantitative analysis of Newton’s improvements. Putting a lens before the first prims was tthe only method to
find a proof for the immutability of colors among methods that Newton could use at the time.

Chapter V seeks reasons why previous research confused Newton’s nature of experiments and the Royal
Society’s experimental philosophy. Most previous research did not refer to Newton’s Lectiones opticae, but
focused only on Opticks and related papers in Philosophical Transactions. However people such as Henry
Oldenburg and J. T. Desaguliers tried to merge Newton’s nature of experiments into the Royal Society’s
experimental philosophy when they published papers and reports in Philosophical Transactions.

Chapter VI concludes this thesis. Finally, the appendix overviews the history of optics and the science of

colors and search for reasons why Newton wanted to give his experiments mathematical certainty.
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