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Learning Objectives  
This course is designed to expose students regarding the fabrication and applications of 
various types of nanomaterials. Students will be performing hands-on experiments and 
will get themselves acquainted with the fascinating world of nanotechnology and it’s 
interdisciplinary applications. 
   
Learning outcome 
Through this paper, students would be learning: 

●​ About the basics of nanomaterials and characterization techniques 
●​ To fabricate nanomaterials using chemical or green synthesis 
●​ To characterize nanomaterials using various physicochemical techniques 
●​ To explore the interdisciplinary applications of fabricated nanomaterials in 

electronic devices, optical devices, computing devices, health devices, drug 
delivery, environmental remediation and energy etc.   

 
Syllabus 
Theory ​ ​ ​ ​ ​ ​ ​ ​ ​ (15 Hours) 

Introduction of Nanoscience and nanomaterials; synthesis (Chemical as well 
green methods) and characterization techniques (including spectroscopic, X-RD, 
Zetasizer, electron micrography etc.); Discussion on basic, innovative and recent 
advancements in the field of nanostructures / Nano-formulations/ Nano-devices / 
Nano-sensors etc. for targeting various applications related to the interdisciplinary 
fields  

 
Practicals -​ ​ ​ ​ ​ ​ ​ ​ ​ (105 Hours) 

●​ Identifying a research problem based on fabrication of devices using 
nanotechnology 

●​ Identifying the requirement of type of nanomaterials (nanoparticles, quantum 
dots, nanostructures etc.) depending upon their physical and chemical properties 
as per the identified research problem 

●​ Chemical or green synthesis of nanomaterials based on the selective, identified 
protocols, which may later be modified for the novel method of synthesis 

●​ Characterization of nanomaterials using various physicochemical techniques like 
UV-absorption spectroscopy, FT-IT spectroscopy, X-ray diffraction, Zetasizer, 
Dynamic light scattering, Scanning electron microscope (SEM), HR-TEM, 
FESEM etc. for understanding their size, shape, charge, morphology etc. 



●​ Exploring the role of fabricated nanomaterials in electronic devices, optical 
devices, computing devices, drug delivery, environmental remediation and energy 
etc.   

 
Essential/recommended readings 

●​ Nanotechnology For Dummies; By Richard D. Brooker, Earl Boysen (2011), 
Wiley Publisher 

●​ Nanotechnology: An Introduction; By Jeremy Ramsden (2011), Elsevier Science 
Publisher 

●​ Research papers and reviews from journals of international repute like 
Nanotechnology Reviews (NTREV) journal, NANO Reviews, Nature 
Nanotechnology 
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Learning Objectives   
This course introduces students to the field of machine learning, deep learning, security 
with python and its interaction with the Internet of Things (IoT) devices/ sensors. The 
course will cover topics such as security models, attacks, concept of privacy preservation, 
threats to machine learning models, and IoT devices. Students will be implementing 
various privacy preserving machine learning techniques with Python/ C or in MATLAB. 
The students will also learn to use various IoT devices in real applications.   
 
Learning Outcomes  


