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UNDERSTAND THE MEASUREMENT RESULTS OF OPTICAL
PUMPING MAGNETIC RESONANCE EXPERIMENTS
THROUGH KEY QUESTIONS

WANG Qinsheng MA Jie FENG Lu DUAN Junxi

(School of Physics, Beijing Institute of Technology, Beijing 100081)
Abstract Optical pumping magnetic resonance (OPMR) utilizes the optical pumping effect to
study the magnetic resonance transitions between the hyperfine Zeeman levels of atomic struc-
tures. This experiment can deepen students’ understanding of atomic hyperfine structure,
Zeeman splitting, optical transitions, and magnetic resonance, making it one of the key com-
ponents in modern physics laboratory teaching. However, due to factors such as the presence
of two isotopes of the experimental sample rubidium, multiple sources of the magnetic field
applied to the sample, and limitations of the experimental equipment, OPMR experiments al-
so pose a challenge in modern physics laboratory teaching. How to enable students to better
understand the experimental principles during the measurement process and truly grasp the
significance of the experimental results is the core issue in OPMR experimental teaching. In
this paper, by gradually elaborating on six key issues in the experiment and introducing the
graphical tool of coordinates, we aim to build a bridge between the experimental physical prin-

ciples and the experimental measurement results. This approach will guide students to gain a
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deeper understanding of the underlying physical processes.
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