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Properties ol X-Rays 
1 INTRODUCTION 

X-rays were discovered in 1895 by the German physicist Rontgen [1F and were so 
named because their nature was unknown at the time. Unlike ordinary light, these 
rays were invisible, but they traveled in straight lines and affected photographic 
film in the same way as light. On the other hand, they were much more penetrating 
than light and could easily pass through the human body, wood, quite thick pieces 
of metal, and other "opaque" objects. 

It is not always necessary to understand a thing in order to use it, and x-rays were 
almost immediately put to use by physicians and, somewhat later, by engineers, who 
wished to study the internal structure of opaque objects. By placing a source of x
rays on one side of the object and photographic film on the other, a shadow picture, 
or radiograph, could be made, the less dense portions of the object allowing a 
greater proportion of the x-radiation to pass through than the more dense. In this 
way the point of fracture in a broken bone or the position of a crack in a metal cast
ing could be located. 

Radiography was thus initiated without any precise understanding of the radia
tion used, because it was not until 1912 that the exact nature of x-rays was estab
lished. In that year the phenomenon of x-ray diffraction by crystals was discovered, 
and this discovery simultaneously proved the wave nature of x-rays and provided a 
new method for investigating the fine structure of matter. Although radiography is 
a very important tool in itself and has a wide field of applicability, it is ordinarily 
limited in the interna} detail it can resolve, or disclose, to sizes of the order of 
10-3 mm. Diffraction, on the other hand, can indirectly reveal details of interna} 
structure of the order of 10-7 mm in size, and it is with this phenomenon, and its 
applications to materials problems, that this book is concerned. 

1 
Numbers in square brackets relate to the references at the end of the chapter which are organized in 

two parts: general references ("G" numbers) and specialized references collected by chapter. 
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