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Benefiting from the high-speed developing of modern scientific instruments, such as the extreme boundary
pushing of temperature, magnetic field and high pressure, the new generation of large facilities, the accuracy
and weak signal detecting capabilities of advanced technics, a new opportunity for modern physics is open.
The goal of this course is to provide the graduate student with a broad and fundamental understanding of the
scientific instruments’ principles of modern physics experiments, to help them develop creative thinking and
quantitative reasoning capabilities, to empower graduate students with critical thinking about physics
problems and experiments, and to provide experimental training for students planning careers in physics and
in physical sciences broadly defined, including those whose interests lie in research.
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This course is mainly lecture-based, including corresponding lab visits.
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Section 1
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The course will cover the following topics: instruments used in condensed
matter physics, such as SEM, TEM, AFM, STM, Raman, ARPES, LEED,
NMR etc.; Synchrotron and Neutron based diffraction and scattering; high
pressure technics; thermoelectric materials and measurement techniques,
physical properties and experimental techniques at low temperature and high
magnetic field, fabrication and characterization of thin films, laser techniques
and optical properties of condensed matters, etc (course contents based on
selected professors).
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After each specific technical content, there will be a lab tutorial course, or
video demonstration or hands on experiments, in the purpose of deeper
understanding technics and their applications
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Attendance: 20%, Assignments: 30%, Final project: 50%.
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