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Sr. 

No. 
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1.  Importance of Material characterization, Classification of techniques for characterization 

 
4 

2.  Thermal Analysis techniques: Principle, Working and application of DTA, TGA, TMA 

and DSC. 

 
8 

3.  Advance Optical microscopy techniques: Differential Interference Contrast (DIC) 

Illumination, Hot Stage Microscopy, color metallography, and image analysis techniques. 

 
8 

4.  Electron microscopy: Principle, Construction and Working of TEM, SEM, STEM with 

their merits, demerit and applications, techniques of replica preparation. 

 
12 

5.  Spectroscopic Techniques for chemical analysis:, UV-Visual(UV-VIS), IR & Raman 

spectroscopy, FTIR, EDS & WDS,  X-ray Fluoroscopy (XRF), Atomic absorption 

spectrometer(AAS), Atomic Emission spectroscopy (AES) 

 

8 

6.  Diffraction method, X-ray diffraction, determination of crystal structure, lattice 

parameter, crystallite size by diffraction techniques / low angle X-ray scattering 

technique. 

 

10 

7.  Surface characterization: XPS (ESCA), Auger Electron Spectroscopy, Electron Probe 

Micro   Analysis (EPMA), Nuclear Magnetic Resonance (NMR) Technique. 

 
10 
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