
CONTEMPORARY ADVANCES IN PHYSICS, MATERIALS AND COMPUTATIONAL SCIENCES

38
0/
-



CONTEMPORARY ADVANCES IN PHYSICS, 
MATERIALS AND COMPUTATIONAL SCIENCES 

 

 

 

 

 

 

Edited by 
 

 

 

 

 

 

 

 

 



 

 

 

 

Published by: - Book Rivers  

Website: - https://www.bookrivers.com 

Email: publish@bookrivers.com  

1st Print Edition  2026 

Copyright©: Author 

 

Title: Contemporary Advances in Physics, Materials and 
Computational Sciences 

Editor :  

 

 

All Rights Reserved 

 

ISBN: 978-93-7837-031-1 

MRP: 380 /-INR 

            (Printed in India) 

No part of this publication may be reproduced, transmitted or 
stored in a retrieval system, in any form or by any means, 
electronic, mechanical, photocopying recording or otherwise, 
without the prior permission of the author.  



TABLE OF CONTENTS 

S. No. Content 
Page 
No. 

1.  Introduction to Nuclear Emulsion Technique in 
Particle Physics 

Salman Ahamad Khan and Zubair Khan 

1-12 

2.  Charge, Heat and Momentum Transport in Hot 
QCD Matter 

Salman Ahamad Khan and Mohd Shahalam 

13-23 

3.  Artificial Intelligence and Machine Learning in 
Astronomy 

Rida Fatima and Mohd Shahalam 

24-39 

4.  Cosmological Neutrinos and Their Impact on 
The Evolution Of Universe 

Mohd Shahalam and Salman Ahamad Khan 

40-54 

5.  Quantum Entanglement: From Conceptual 
Origins to Practical Applications 

Danish Quamar and Syed Mohd Amir 

55-69 

6.  Functional Magnetic Nanoparticles: Synthesis, 
Characterization And Applications 

PriyanshuVerma and Syed Mohd Amir 

70-85 

7.  Hydrogen Atom: Fundamental Physics and 
Contemporary Scientific Applications 

Haroon 

86-109 



8.  A Systematic Approach For Electronic And 
Thermoelectric Properties of Half-Heusler 
Compounds 

Afroj Ahmed Khan, Seema Srivastava, Vipul 
Srivastava and G F Ansari 

110-123 

9.  Thermodynamic Investigation of Drug  DNA 
Interactions 

Gazala Roohi Fatima and  Seema Srivastava 

124-151 

10.  Introduction to Liquid Crystals: Fundamentals, 
Properties, And Applications 

Syed Salman Ahmad Warsi 

152-179 

11.  Liquid Crystals As Active Functional Media For 
Advanced Plasmonic Applications 

Syed Salman Ahmad Warsi 

180-212 

 

 

 

 

 

 



70

CHAPTER - 6 

FUNCTIONAL MAGNETIC NANOPARTICLES: 
SYNTHESIS, CHARACTERIZATION AND 

APPLICATIONS 

1PriyanshuVerma and 1Syed Mohd Amir 

1Department of Physics, Integral University, Lucknow, 226026, India 

This chapter provides a comprehensive introduction to functional magnetic 
nanoparticles (MNPs), emphasizing their fundamental magnetic behavior, 
synthesis strategies, characterization techniques, and multidisciplinary 
applications. The discussion begins with the physics of nanoscale 
magnetism, including single-domain formation, superparamagnetism, 
magnetic anisotropy, and blocking temperature. Various synthesis 
approaches such as co-precipitation, thermal decomposition, hydrothermal, 
sol gel, and vapor-phase methods are presented, along with the importance 
of surface functionalization for enhancing stability and functionality. The 
chapter further reviews advanced characterization techniques including X-
ray diffraction, electron microscopy, scattering methods, magnetometry, 
and thermal analysis for understanding structure property relationships. 
Finally, major applications of MNPs in spintronics, catalysis, 
environmental remediation, magnetic resonance imaging, targeted drug 
delivery, hyperthermia, bio-sensing, energy storage, and smart materials 
are highlighted. The chapter aims to provide a clear and interdisciplinary 
understanding of the scientific principles and technological significance of 
functional magnetic nanoparticles. 

 

INTRODUCTION: 

Magnetic nanoparticles (MNPs) are nanoscale systems (1 100 nm) in 
which finite-size effects and large surface-to-volume ratios significantly 
modify magnetic behavior compared to bulk materials. At these 
dimensions, magnetic properties are governed by the interplay between 
exchange interactions, magnetic anisotropy, and thermal fluctuations, 
leading to phenomena such as single-domain formation and 
superparamagnetism [1]. 


