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Abstract

In order to solve the difficulties in learning the solid state physics course, the open source Quan-
tum ESPRESSO software is introduced to provide students with comprehensive theoretical learn-
ing and practical training in our lectures. The practical training is divided into two stages: theo-
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retical learning and hands-on practice, allowing students to gain practical experience while un-
derstanding the difficulties in solid-state physics. Through a tiered learning approach, including
independent study, writing experiment reports, and hands-on demonstrations, students gradually
enhance their overall understanding of the solid-state physics discipline through the integration
of theoretical knowledge and practical applications. Students have responded positively to this
learning approach, and Quantum ESPRESSO software serves as an advanced learning tool, effec-
tively improving the learning outcomes in solid-state physics.
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Figure 1. QE exercise content with content exercises for solid state physics courses
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