
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 

 

 

 

 

 

 



55

CHAPTER - 5 

QUANTUM ENTANGLEMENT: FROM CONCEPTUAL 
ORIGINS TO PRACTICAL APPLICATIONS 

1Danish Quamar and 1Syed Mohd Amir 

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

Quantum entanglement is one of the most fundamental and intriguing 
phenomena in quantum mechanics, revealing correlations between 
quantum systems that cannot be explained by classical physics. This 
chapter presents a comprehensive overview of the conceptual foundations, 
theoretical framework, experimental realization, and technological 
applications of quantum entanglement. Beginning with the historical 
debates initiated by Einstein, Podolsky, Rosen, and Schrödinger, the 
discussion highlights the emergence of entanglement as a central feature of 
quantum theory and its connection to non-
The mathematical formalism of entangled states, including Hilbert spaces, 
tensor products, Bell states, density matrices, and entanglement entropy, is 
introduced to provide a rigorous theoretical understanding. The chapter 
further examines experimental verification through spontaneous 
parametric down-conversion and Bell inequality tests, including recent 
loophole free experiments. In addition, current developments in India, such 
as the National Quantum Mission and satellite-based quantum 
communication initiatives, are discussed. Major applications of 
entanglement in quantum communication, quantum teleportation, quantum 
computing, and quantum networks are reviewed, emphasizing their 
transformative potential for future technologies. Finally, the chapter 
outlines ongoing challenges and future prospects, highlighting the crucial 
role of entanglement in the development of next-generation quantum 
systems and the emerging quantum internet. 

 

INTRODUCTION: 

Quantum mechanics represents one of the most profound 
revolutions in the history of science, fundamentally altering our 
understanding of the physical universe. Unlike classical physics, which is 
based on determinism and locality, quantum mechanics introduces 


