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CHAPTER - 10 

INTRODUCTION TO LIQUID CRYSTALS: 
FUNDAMENTALS, PROPERTIES, AND 

APPLICATIONS 

Syed Salman Ahmad Warsi 

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

Liquid crystals are a unique state of matter that exhibit properties 
intermediate between conventional liquids and crystalline solids. Their 
ability to respond to external stimuli such as electric fields, temperature, 
and light has made them indispensable in modern science and technology. 
This chapter introduces the fundamental concepts of liquid crystals, 
including their historical development, molecular organization, 
classification, and key physical properties. Special attention is given to the 
major liquid crystal phases and the relationship between molecular 
structure and material behavior. The chapter also provides an overview of 
important applications of liquid crystals in displays, photonics, sensors, and 
advanced functional materials, highlighting their growing significance in 
contemporary research and technological innovations. 

 

INTRODUCTION: 

Liquid crystals (LCs) represent a fascinating state of matter that 
combines characteristics of both conventional liquids and crystalline 
solids. Unlike ordinary liquids, whose molecules possess complete 
translational and rotational freedom, liquid crystals exhibit a certain 
degree of molecular ordering while still retaining the ability to flow. This 
unique combination of fluidity and anisotropy gives rise to remarkable 
optical, electrical, and mechanical properties that have made liquid 
crystals indispensable in modern science and technology. 

Liquid crystals occupy an intermediate phase, commonly referred to as a 
mesophase, between the crystalline solid state and the isotropic liquid 
state. In this mesophase, molecules maintain partial orientational and/or 
positional order. Because of this ordered arrangement, liquid crystals 


