Certificate Course on
‘Spectroscopic and Microscopic Methods in Chemistry’
Syllabus
Spectroscopy and Microscopy
Electromagnetic Spectrum, Spectroscopy, Microscopy, Optical Microscopy and Electron Microscopy, Basic Difference Between Spectroscopy and Microscopy, Fundamentals of Optical Measurements and Instrumentation, Theoretical as well as Practical Aspects of Optical Spectroscopy and Microscopy. 
UV-Visible Spectroscopy
Introduction, Spectrophotometer, Principle of Absorption Spectroscopy, Beer-Lambert Law- Limitations and Deviations, Relation between transmittance and absorbance, Chromophore and Auxochrome, Types of bands, Instrumentation- Sources (UV and visible), Monochromator, Sample containers (Cuvette), Detector, Amplifier and recorder, Solvents, Determination of non-absorbing Substances, General rules for performing UV Spectroscopy, Presentation of Spectra, UV-Visible spectra of organic compounds, Effect of Conjugation, Effect of alkyl substitution and ring residues-Woodward- Fieser rule, Colour in compounds, Practical applications of UV-visible Spectroscopy.
Photoluminescence Spectroscopy
Introduction, Basic Principle, Photoluminescence, Different modes of Photoluminescence, Electronic Transitions, Factors affecting Photoluminescence, Instrumentation- Optical excitative sources, Wavelength selector, Cells, Detector, Photoluminescent spectra, Photoluminescence analysis, Phosphorescence, Comparison of Luminescence and UV-Visible absorption Methods, Applications, Limitations of PL Spectroscopy.
Scanning Electron Microscopy
Optical Microscopy and Limitations, Electron Microscopy, Scanning Electron Microscopy: Introduction, Principle, Electron- Specimen Interactions, Imaging modes, Analytical modes, Instrumentation- Electron gun and Optics, Samples and Sample holders, Electron beam interactions, Transducers, Data handling and Processing, Special techniques in SEM: Environmental SEM, FE- SEM, Elemental analysis and Imaging with X-rays : SEM- Energy Dispersive X- ray Spectroscopy- Generation of X- rays, Principle of analysis by EDS, Qualitative Analysis, Quantitative Analysis , Applications of SEM, Limitations of SEM , Basic differences between SEM and TEM.
Atomic Force Microscopy
Atomic Force Microscopy, History & Background, Working Principle, Instrumentation, Detection method, Modes of Operation- Tapping, Contact & Non-contact modes, Comparison with other microscopic techniques, Applications, Advantages and Limitations.
Course Outcomes 
Upon completion of this course, the students will be able to: 
1. Understand the basic difference between spectroscopic and microscopic methods.
2. Apply appropriate characterization techniques for microstructure examination.
3. Determine appropriate spectroscopic technique to measure vibrational & electronic transitions. 
4. Identify the appropriate electron microscopy technique to investigate the composition of materials.
5. Recognize the advanced scientific tools for materials’ electronic and optical characterization.
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