


Fig. I the heavy lines represent the elliptic cross-section of the geometric 
pencil of rays by the plane of observation, and also the geometric evolute 
of this cross-section. [The ratio of the major to the minor axis of the 
ellipse is taken to be greater than &, so that two of the cusps of the 
evolute lie outside the cross-section.] Observation shows that the 
brightest part of the diffraction-pattern outside the elliptic cross-section 
lies within the evolute and is, in fact, bounded by it. The complete 
figure of the evolute may be observed visually or even photographed 
with sufficiently long exposures. Beyond the two cusps of the evolute, 
a horizontal brush or extension may also be seen on each side, as shown 
in Fig. I.  The evolute boundary is clearly seen in Figs. 3, 4 and 6, 
though in all these cases, the size of the photographic plate and the 
exposure were insufficient to record the whole of it. 

Obviously, as the plane of observation approaches the focus of the 
convergent pencil, the cross-section of the pencil and the evolute both 
contract and ultimately reduce to a point. The horizontal brushes 
extending from the two cusps of the evolute, however, persist (vide 
Figs. 7 and 8) and break up into beads on both sides which, when the 
focal plane is further approached, ultimately join up and form the 
elliptic rings observed in the Fraunhofer pattern. Altogether, the case 
presents unusually interesting features in the transition from the Fresnel 
to the Fraunhofer class of diffraction-figure. 

Fig. 10 represents the elliptic rings a t  the focus, for the case in which 
the eccentricity is small. Fig. 1 1  represents the rings observed in the 
focal plane when a circular reflecting surface held very obliquely forms 
the diffracting aperture. Some degree of asymmetry is observable in 
this figure. 

The writer hopes to be able to present a fuller study and mathematical 
treatment in due course. 
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