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INTRODUCTION

This course will give an introduction to modern spectroscopic techniques including time-resolved
laser methods. It is target towards BSc students in chemistry, materials science, electrical
engineering, and bioscience. Theory and application to chemical research problems on will be
discussed, including mass spectrometry, ultraviolet and visible spectroscopy, infrared spectroscopy,
Raman, fluorescence, nuclear magnetic resonance spectroscopy, time-resolved spectra including
lifetime measurements, etc. Emphasis will be placed on training the students to interpret spectra and
to design experiments to address questions related to selectivity, reactivity, kinetics, etc. One NMR
laboratories session will allow the students to be familiar with standard operations to acquire 1D
and 2D spectra. It also provides detailed information about many photo- physical processes and
every possible deactivation pathways of the excited systems including organic, inorganic and

nanoscales materials.

OBJECTIVIES
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Students will be able to compost in a limited space and describe the decomposing

process.

The interested students will get the knowledge of composting.
Students will get the employment.

They can generate employments.

They will also turn towards quality control skills enhancement way.
Students will be able to solve the chemical problems

OUT COMES

Working process: Person may establish small scale industry or a domestic
business/generate employment for others

Professional knowledge: Basic facts, process and principles applied
Professional Skill: Demonstrate practical skill

Core skill: Communication with oral and written mode



GENERAL INFORMATION AND COURSE STRUCTURE

1. Duration of module Training: 30 hrs
2. Entry Qualification: UG students

3. Language: English/ Telugu

4. Teaching mode: Offline and online

Distribution of training on hourly basis:

S. | Broad theory and Duration Theory Days
No | Practical components to

: be covered

1 Introduction of 2 2 2

spectroscopy and
interaction of matter with
wave

2 | Rotational spectroscopy | 4 4 4
and applications

3 Vibrational spectroscopy| 12 12 12
and applications

4 NMR spectroscopy and | 4 4 4
applications

5 Problem solving based | 8 8 8

on UV,IR ad NMR data

Total 30 30 30

SYLLABUS CONTENT Detailed syllabus

Theory

Introduction to spectroscopy, Interaction of wave and radiation. Types of radiation.

Rotational spectroscopy: Selection rules, Rigid rotor, micro wave radiation, energy levels

Infrared Spectroscopy: Steady-state and time-resolved Infrared spectroscopy: from overview to potenial
applications

1HNMR study and selection rules. Magnetically active molecules. NMR problems.




INSTRUCTION METHODS

Some of the following method of delivery may be adopted
1. Lecture

2. PDF/ Video lesson

3. Demonstrations

4. Group discussions

ASSESSMENT

1. Assignments
2. Course End Examination.

Assessment Mode: Descriptive and multiple-choice answers

Examination conduction: Offline



Question paper.
Write the following blanks. (5X2=10M)

The radiation which used for NMR

SPECLTOSCOPY v v veeeneaneanenananne.

proton:.................

The units for chemical shift value: ................. ?

Units for Coupling Constant...................... ?

Explain the following terms with simple word. (5X2=10 M)

1) Spin-Spin relaxation

2) Principle of NMR spectroscopy
3) Magnically active numcli

4) Spin-Spin coupling

5) Chemical shift






