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Scanning electron microscopes 

Scanning electron microscopes (SEMs) have become powerful and versatile tools for material 

characterization, especially in recent years, as the size of materials used in various applications.  

Electron microscopes use electrons for imaging in a similar way that light microscopes use 

visible light. SEMs use the electrons that are reflected or knocked off the near-surface region 

of a sample to create an image. Since the wavelength of electrons is much smaller than that of 

light, the resolution of SEMs is superior to that of a light microscope. 

How SEMs work 

In scanning electron microscopy, the electron beam scans the sample in a raster pattern. First, 

electrons are generated at the top of the column by the electron source.  

 
Basic components of an SEM 

Due to very narrow electron beam SEM Micrograph have large depth of field giving structure 

of sample.  

The scan coil produces a magnetic field which deflect the electron beam in a controlled way. 

Varying voltage is applied to the coil of the cathode ray tube which produce pattern of light.  

When the electron beam hit the sample, it produces secondary electron.  

The entire electron column needs to be under vacuum. Like all components of an electron 

microscope, the electron source is sealed inside a special chamber to preserve vacuum and 

protect it against contamination, vibrations, and noise.  

Advantages: 1. Bulk/powder samples can be used 

2. Provide much greater depth of view so it can produce image that can represent 3D structure 

of sample.  
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