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Practical Value of the Trial-and-Error Method in Scientific Discovery:
An Analysis of the Results of Nobel Prize in Physics During S0 Years
GUO Simin', FANG Xianxu®
(1. School of Marxism, Hefei University of Technology. Hefei 230071, China;
2. School of Marxism » University of Science and Technology of China, Hefei 230026, China)

Abstract: By analyzing the application of trial-and-error method in the Nobel Prize-winning achievements in physics from 1974 to
2023, the article finds that the trial-and-error method has been utilized in the discovery process in 23 of the 50 years. According to
the different ways of trial-and-error, trial-and-error method can be subdivided into three categories: trial-and-error for
opportunity, trial-and-error for improvement and trial-and-error for expansion. The applicability of trial-and-error method varies in
the practice of different scientific fields. Accordingly, the article summarizes three mechanisms of promoting scientific discovery by
trial-and-error method: Accidental trial-and-error subverts traditional cognition, normative trial-and-error accidentally discovers
new possibilities, and trial-and-error method helps establish new theories. In the context of emerging technologies and the
development of complexity science, quantum computing and artificial intelligence will accelerate the front-end and back-end aspects
of trial-and-error experiments and revitalize the role of trial-and-error method in scientific practice.

Key words: trial-and-error method; Nobel Prize in Physics; Popper; quantum computing; artificial intelligence
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