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Abstract

Quantum technology has become a strategic core technology field. The quantum optics experiment
offered to undergraduate students majoring in physics in relevant universities is a key course con-
necting basic quantum theory with practical applications of quantum technology. In response to the
three core issues in current teaching, namely, the large theoretical span from quantum mechanics
to quantum optics, the lack of practical experience in optical platforms and devices, and the lack of
innovative thinking in practical application scenarios among students, this article focuses on the
graduation project experiment of “Preparation of Single Photon Source and Research on Entangled
Photon Polarization State Correlation”, and constructs two core ideas: “Theoretical Dimensionality
Reduction Connection-Practical Ladder Training” and “Phenomenon-Data-Scene”, which run through
the “student-centered” concept to design a collaborative teaching process for two people; clarify the
core position and prospects of the experimental system in physics teaching, propose two specific
teaching methods and implementation plans: “problem-driven exploration” and “task-based prac-
tical operation”, and expand two types of self-designed experiments. Verified by a mixed evaluation
method combining quantitative and qualitative approaches, this system can effectively reduce the
threshold for theoretical learning, enhance students’ precision experimental operation ability and
innovative thinking in practical application scenarios, and provide support for transporting profes-
sional and technical talents suitable for fields such as quantum communication and quantum detec-
tion.
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