Theoretical analysis of diffraction spikes produced by a four vane spider
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Maximaintensity along the spike fall off less rapidly than the Airy disc rings, e.g. for an obstruction ratio Y=0.2 the third
maximum along the spike has twice the normallised intensity than the third ring.

Spike length is independent of vane width. Intensity is proportional to square of relative width (thickness/aperture).

Apparent length of spike proportional to aperture and square of relative width, hence square of vane thickness for a given

aperture.
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Y = eef/[ 1-eef]

eef=encircled energy function

relative vane width w
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Contrast factor more marked when obstruction ratio } <0.25.
Where >>0.3 width of vanes has little effect on contrast factor.

What Everhart & Kantorski’s findings reveal is that spider vane thickness is of crucial significance in reflectors with small central
obstructions intended for high contrast performance. It makes sense to use a wire strut spider for such a telescope. When the
telescope has a short focal length and an obstruction ratio of 1/3, spider vane thickness has little additional deliterious effect on
contrast. If for instance a Newtonian has an f/4 primary and a 1/3 c.o. the spider vanes can be made from 16SWG stedl strip, or

even thicker.



