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Abstract

Black drop effect is a phenomenon which happens at the transit of Mercury or
Venus. It makes us difficult to resolute the shadow of inner planet and solar limb, so
we can’t measure the duration time of the transit exactly. An optical theoretical
simulation is applied to calculate the black drop effect, and we discover the major
cause of black drop effect is Point-spread function (PSF) of the telescope. The other
factors that may affect the black drop phenomenon, including solar limb darkening,
enhance the effect. Now, we know that the black drop effect is an optical effect,
which depends on the resolution of the telescopes. If the telescope has high resolution,
in other words the PSF of the telescope is sharp, the black drop effect would be
unobvious. Otherwise, the black drop would be notable. Because all of the telescopes

can not avoid the black drop effect, we must pay attention to its influence on

observations.
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1 2004 Venus transit by Elio Daniele, Gruppo
Astrofili O.R.S.A. Apochrom. refractor Tele Vue
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Nicon D100 Camera, June 8, 2004, Palermo,
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