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STM:  scanning tunneling microscope
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AFM:  atomic force microscope
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MFM:  magnetic force microscope
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SNOM: scanning near-field optical microscope
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Atomic force microscopy

As of 11/16/25:                            >8,800 citations





Atomic Force Microscope
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Contact mode

Advantages: 

• High scan speed
• “Atomic resolution” images
• can scan rough samples with extreme changes in vertical topography

Disadvantages: 

• Lateral (shear) forces can distort features
• capillary forces from the adsorbed fluid layer on the sample surface
• damage soft samples (polymers, biosamples, silicon) due to scraping











Disadvantages:
• slower scanning speed as compared to contact mode

Advantages: 
• higher lateral resolution (1-5 nm)
• lower forces and less damage to soft samples imaged in air
• lateral forces are virtually eliminated; no scraping
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molecule that contributes to the 
mechanical properties, especially the 
elasticity of the cells

measurement of its mechanical 
stability provides information about 
the physiological function 
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stretching spectrin with an AFM
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Electric force microscopy









Scanning tunneling microscopy







Cu

STM: experiment

STM: theory
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