TRANSIT OF VENUS

A transit of Venus is the passage of the planet VVenus across the visible disc of the
Sun, as observed from the Earth. Such events are rare, with no more than two
occurring every century. The most recent transit of Venus occurred on 8 June 2004,
122 years after the previous transit was observed. The reason for the rarity of this
event is the inclination of the orbit of Venus with respect to that of the Earth.
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If the Venusian orbit were not tilted we would expect to see a transit every 584 days.
However, due to the relative tilt of the orbits of Venus and Earth, Venus is almost
always either above or below the ecliptic (the plane of Earth’s orbit about the Sun)
when Venus and the Earth are at the same positions in their orbits. Only when Venus
and the Earth lie close to the line of nodes indicated in the diagram above, will we
observe a transit.

Transits of Venus commonly occur in pairs spaced about 8 years apart which
correspond to one of the nodes. These are separated by the next pair on the opposite
node after an interval of either 105.5 or 121.5 years.

The following table gives the dates for past and future transits of Venus within a few
hundred years of our present date. Dates and times are all referenced to Universal
Time. Eastern Australian Standard Time is UT plus 10 hours. Western Australian
Standard Time is UT plus 8 hours. Note that some transits go over the UT day
boundary. In this case, the start time refers to the first date, and the end time refers to
the second date.

DATE(S) Start (UT) End (UT)
7 Dec 1631 03:51 06:47

4 Dec 1639 14:56 21:54

6 Jun 1761 02:02 08:37
3-4 Jun 1769 19:15 01:35

9 Dec 1874 01:49 06:26

6 Dec 1882 13:57 20:25

8 Jun 2004 05:13 11:26
5-6 Jun 2012 22:09 04:49




10-11 Dec 2117 23:58 05:38
8 Dec 2125 13:14 18:48
11 Jun 2247 08:41 14:25
9 Jun 2255 00:50 07:50

SIGNIFICANCE OF A TRANSIT OF VENUS

At the present time, the significance of a transit of VVenus lies primarily in the rarity of
the event. No-one saw such an event in the 20th century.

This image of the Sun showing the transit
of Venus on June 8, 2004, was taken with
a 35mm camera fitted with a 600mm
telephoto lens. The disc of Venus, shown
in silhouette against the solar surface has
an angular diameter of just under 1
minute of arc, which is about 1/32 the
apparent diameter of the Sun. A neutral
density filter was used to reduce the Sun's
light to acceptable levels.

As can be seen from the above photograph, the actual event itself does not present all
that spectacular a view. Sunspot groups looking not dissimilar, frequently cover a
larger area of the Sun's surface.

However, in the past, a transit of VVenus presented a rare opportunity to measure the
distance to the Sun, and thus the size of the solar system. For just this purpose
Captain James Cook led a scientific mission to observe a transit of Venus from the
island of Tabhiti in the year 1769. Following this mission, he then went on to
discover, explore and claim the eastern part of Australia for the British Crown.

There are two interesting phenomena that were reported during previous Venusian
transits when Venus was close to the edge or limb of the Sun. One is a ring or
“aureole” seen around the part of Venus not yet on the solar disc. This is very faint
and difficult to see, but is produced by the refraction of sunlight in the VVenusian
atmosphere. The second, and more easily observable phenomenon, is the black drop
effect, whereby the disc of Venus seems to be attached to the limb of the Sun by an
extended area of darkness. This is shown in the white light photograph below. What
was unexpected was that this effect does not show up in narrow band imaging.



This image is of a white light
projection of the Sun. The black
drop effect is due to turbulence in
the Earth's atmosphere, and is only
seen in wideband (unfiltered)
views of the Sun.
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