
X 
X-chromosomes. See recombination; sex. 

X-rays. These are electromagnetic waves of 
length approximately I I I 000 that of visible 
*light, produced by the rapid deceleration of 
• electrons in collisions with • nuclei and by the 
capture of electrons into vacant orbits deep 
within an atom (characteristic radiation). A con
venient way of creating X-rays is that used by 
W. C. Rontgen (1845-1923) in discovering 
them in 1895: bombardment of a metal target 
by a stream of electrons (cathode rays) pulled 
from the cathode of a partially evacuated electric 
discharge tube. Because of their extremely short 
wave-length X-rays do not easily interact with 
• atoms. They consequently pass through low
density matter with little absorption, whence 
their use in • medical and dental • diagnosis and 
in non-destructive internal examination of ob
jects. 

Before 1912 X-rays were thought discon
tinuous impulses; after 1912 it was clear they 
differ from light only in wavelength, for Max 
von Laue (1879-1960) and his co-workers 
demonstrated that an X-ray beam will exhibit 
constructive interference after passing through a 
• crystal; the regular array of atom planes acts 

as a diffraction grating. W. L. Bragg 
(189Q-1970) then obtained the same effect with 
reflected X -rays. From the direction of construc
tive interference and the separation of the 
crystal planes the wavelength of the X-rays can 
be deduced (Bragg's law). Or the analysis can be 
reversed and the pattern of scattering used to 
find the crystal structure (X-ray crystallogra
phy). The method, pioneered by W. H. Bragg 
0862-1942), subsequently assisted in the 
analysis of complex • organic • molecules. 

The energy of X-rays is spatially more con
centrated than that of *light of visible frequen
cies; hence evidence from X-ray absorption 
supported Einstein's (1879-1955) *lightquan
tum and the formulation of the • wave-particle 
duality. 
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X-ray spectroscopy. See spectroscopy. 

W. F. Bynum et al. (eds.), Dictionary of the History of Science
© Macmillan Publishers Limited 1981


