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IT has long been known that the diffraction patterns of the Fraunhofer class 
exhibit, in certain simple cases, a recognizable relation to the form of the 
apertures giving rise to them. For example, the pattern of a triangular 
aperture resembles a six-rayed star; that of an elliptic aperture exhibits 
eiliptic rings of the same eccentricity, but turned through a right angle, and 
so on. Investigationsl~ by the present author and his collaborators made 
and published many years ago revealed that geometric relationships which 
are essentially of the same nature are also exhibited by diffraction patterns 
of the Fresnel class. It was shown in the publications quoted that in the 
Fresnel patterns of an elliptic aperture there appears a concentration of the 
diffracted light along the eyolute of the cross-section of the emergent pencil. 
The effect is in the nature of a caustic and indeed exhibits the characters 
usually associated with caustics. A similar effect is observable in the Fresnel 
patterns of elliptic discs, and indeed quite generally in the diffraction patterns 
of apertures or obstacles with undulating boundarie?. The origin of the 
effect was further elucidated by investigations3¶ 4 s  ti made by the author and 
his co-workers in which the technique of the Foucault test was employed to 
determine the characters of the radiation from diffracting boundaries in 
various circumstances. It  was observed that the. elements of a diffracting 
boundary act as sources of secondary radiations which appear with maximum 
intensity in a plane normal to themselves; from each element, two streams 
of diffracted radiation emerge which are in opposite phases and appear 
respectively on either side of the direction of incidence of the light on the 
boundary. 

From the facts stated, it follows that it should be possible to develop 
a theory of diffraction patterns on a purely geometric basis. Indeed, this was 
done successfully at the time6 for the case of the Fraunhofer pattern of a 
semicircular aperture-the so-called heliometer diffraction figures. That it  
could also be done for Fresnel patterns was evident, but the matter was not 
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