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Fig. 1. By the spontaneous symmetry breaking mechanism (equivalent to his theory of off-diagonal long-range order), Chen-Ning

Yang’s gauge field theory essentially unifies the two major aspects of theoretical physics—reductionism and emergence theory.
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Fig. 2. The development of mathematical physics in China and the growth of relevant talents.
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Fig. 3. Li and Yang’s theoretical prediction in 1957 had af-
fected the error processing in measurement about the
branching ratio of decays of u to positron and electron: the
median value of each experiment fell within the error range
of the previous experiments, and after 10 years, it ap-
proached and became stale on the predicted value of 3/4.
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Fig. 4. Experimental observations about Majorana zero modes and the Kitaev model for the practical system of nanowire proximity-

coupled superconductor: (a) The practical nanowire-superconductor system (top) and the topological phase diagram determined b
p p p p Y P polog p g Yy

the ideal Kitaev model(down); (b) the topological phase diagram predicted by the approach based on higher-order perturbation,

which goes from open hyperbolic to closed triangle region as the magnetic field changes from weak to strong; (c) Exact calculation

of differential conductance with change of the magnetic field.
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Fig. 5. Ranking of experiments that confirm “theory” (the
“distances” between the actual physics and model (experi-
ments) determine how well the “experimental verification”
works): (a) The model based prediction covers all the phys-
ics of the actual system, and the experiment just confirms
the model based prediction; (b) Although the model based
prediction covers all the theoretical results about the actu-
al systems, the experiment only confirms part of the model
based predictions; (¢) The model based prediction covers
part of theoretical results about the actual system, and the
experiment only confirms “model based predictions” ; (d)
The model based prediction cannot cover all the physics of
the actual system, and the experiment only conforms some
inaccurate predictions from the model, and even whether it
is confirmed or not even has nothing to do with the actual

system.
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Abstract

On the occasion of the centennial birthday of Mr. Chen-Ning Yang, many articles have summarized his
important scientific influences on the development of contemporary physics. The author thinks that, as one of
the greatest theoretical physicists, Mr. Yang in many scientific contributions has promoted the revolutionary
progress of physics, and his unique style of science with deep and meaningful thoughts in academia has a long-
term inspiration on developments of physics. Learning from Chen-Ning Yang's scientific thoughts, the author
will put forward some personal opinions on the development trend of theoretical physics with his own
experiences in researching theoretical physics for 30 years, e.g., studies of quantum open system,
superconducting phase transition and cold atom physics by following Mr. Yang in Stony Brook from 1992 to
1994. This article will elaborate why it is important to pursue “beautiful or useful” theoretical physics through
some concrete illustrations; Why could the good theories in fundamental physics be kept at a distance from
experiments for some time? For the latter, this article also argues the relationship between theoretical
prediction and experimental confirmation from the perspective of scientific methodology (philosophy). Focusing
on “useful” theoretical physics-the applied theoretical physics, the author emphasizes that scientific research
driven by the national demand, as well as free exploration, can also lead to important breakthroughs in
fundamental physics.
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