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“Advanced Atomic Force Microscopy Techniques” focuses on exploring the multifunctionality and various
measurement modes of Atomic Force Microscopy (AFM), as well as their applications in materials science

Through this course, students will gain a comprehensive understanding of the operational principles of
AFM, its multi-mode capabilities, and data analysis methods, enabling them to perform precise analysis
of the surface and interfacial properties of materials at the nanoscale. The course covers the fundamental
knowledge of AFM, operational techniques, and features and applications of various measurement modes such
as contact mode, non—contact mode, Scanning Kelvin Probe Microscopy (SKPM), Magnetic Force Microscopy
(MFM),
morphology of sample surfaces but also to measure a variety of physical properties, including mechanical,
magnetic, Through theoretical explanations and case studies
will deeply understand the comprehensive application of AFM technology and master how to solve practical
scientific problems using different modes

and Piezoresponse Force Microscopy (PFM). These modes allow students not only to observe the
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Section 3 & L AR (Piezoresponse Force Microscopy, PFM)

Section 4 HL MR (Electric Force Microscopy, EFM)

Section 5 FRETF R SCREE B AR (Scanning Kelvin Probe Microscopy, SKPM)
Section 6 FHREAERAR (Scanning Thermal Microscopy, SThM)

Section 7 1 71 B4R (Magnetic Force Microscopy, MFM)
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Course Assessment
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Attendance: 10%
Quiz: 10%
Homework: 30%
Project: 25%
Presentation: 25%
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Textbook and Supplementary Readings

Scanning Probe Microscopy Atomic Force Microscopy and Scanning Tunneling Microscopy by Bert
Voigtlander
Atomic Force Microscopy for Energy Research by Cai Shen




