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General Introduction 

Breaking waves at the near shore area of the oceans inject air bubbles (Fig. I). Air 

entrained by breaking waves plays an important role in the surf zone in the transport of 

mass and energy across the air-sea interface (Melville, 1992). Wave breaking with 

extensive air bubble entrainment occurs in the shallow water region. Soloviev and Lukas 

(2010) concluded that breaking waves disrupt the air-sea interface producing a two­

phase layer, namely air bubbles in water and sea-spray droplets in air. Hoque (2008) 

showed the contribution of entrained air bubbles on wave set up in raising the water 

level. It is believed that the entrained air bubbles are responsible to change the surge 

height, direction and velocity. 
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Figure 1: Air entrainment and detrainment cycle (after Hoque, 2002). 

The coastal region of Bangladesh lies between latitude 21 ° to 23° north and longitude 

89° to 93 ° east. The coastline is approximately 710 kilometers long and the coastal zone 

covers an area of about 2.85 million hectares, which is 23 percent of the area of total 

country. Most of the land of the coastal region is low-lying and this makes the country 

quite vulnerable to cyclonic storm surge. The growing threats for the coastal regions of 
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Chapter One Introduction 2 

conduction electrons. Its value differs from material to material. In 

practice, this branch deals with films having thickness between the tenths 

of a nanometer and a few micrometers. 

Thin films are most commonly deposited by thermal evaporation 

techniques where the atoms are condensed from the vapor phase onto a 

substrate. Deposition of thin films in such a process is achieved by one or 

more phase transformation and the study of the thermodynamics and 

kinetics of these phase transformations reveal the formation of thin films. 

Thin films exhibit different electrical, optical, mechanical, structural and 

magnetic properties than their corresponding bulk bodies. These are the 

consequences of their planner geometry, size and unique structure. 

The reduction of one dimension of material to an order of only several 

atomic layers creates an intermediate system between micro-system and 

molecular system, thus providing us with a method of investigation of the 

microphysical nature of various processes. Probably these are the 

important reasons why thin films have attracted the attention of a large 

number of physicists and researches all over the world. 

1.2 HISTORICAL BACKGROUND OF THIN FILM 

For the last three centuries non-solid films have been studied and were 

familiar to the scientist. Thin solid films were probably first obtained by 

electrolysis in 1838 and were studied for their technological value and 

fantastic applications in the field of research. However according the 

recoded literature, metal films obtained by means of a chemical reaction 






















































































































































































