
 

Course Code. : CH/PH 225002 

Course Title : Modern Techniques for Material Characterization 

Credits: L T P C 
3 1 0 4 

Prerequisites (if any) Nil 

Course Objective 
The course “Modern Techniques for Material Characterization” is designed to 
understand the working principle and study the applicability of the most 
important methods used in materials characterization. 

 
 
 
 
 
 
Course Contents 

Spectroscopic characterization: Introduction and necessity of
characterization techniques, UV-vis absorption spectroscopy, Raman
Spectroscopy, IR Spectroscopy, Fluorescence spectroscopy, Nuclear magnetic
resonance, Mass spectroscopy, X-ray photoelectron spectroscopy. 
Thermal method of analysis: Thermo-gravimetric analysis (TGA), 
Differential thermal analysis (DTA), Differential scanning calorimetry (DSC) 
Probing bulk and nano-structure: X-ray Diffraction (XRD), Transmission 
electron microscopy (TEM), High resolution Transmission electron 
microscopy (HRTEM), 
Surface structure and topography: Scanning electron microscopy (SEM), 
Scanning tunneling microscopy (STM), Atomic force microscopy (AFM) 
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