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Countdown to the 2004 June 8
Venus Trangit.

USNO.

The transit or passage of a planet across the face
of the Sun is a relatively rare occurrence. As seen
from Earth, only transits of Mercury and Venus
are possible. On average, there are 13 transits of
Mercury each century. In contrast, transits of
Venus occur in pairs with more than a century
separating each pair.

No living person has seen a transit of Venus
because the most recent one occurred in 1882.
This situation is about to change since Venus will
transit the Sun on Tuesday, 2004 June 08. The
entire event will be widely visible from the Europe,
Africa and Asia. Japan, Indonesia, the Philippines
and Australia will witness the beginning of the
transit but the Sun will set before the event ends.
Similarly, observers in western Africa, eastern
North America, the Caribbean and most of South
America will see the end of the event since the
transit will already be in progress at sunrise from
those locations.

The principal events occurring during atransit are
conveniently characterized by contacts, analogous
to the contacts of an annular solar eclipse. The
transit begins with contact I, the instant the
planet's disk is externally tangent with the Sun.
Shortly after contact I, the planet can be seen as a
small notch along the solar limb. The entire disk
of the planet is first seen at contact Il when the
planet is internally tangent with the Sun. During
the next several hours, the silhouetted planet
slowly traverses the brilliant solar disk. At contact
[11, the planet reaches the opposite limb and once
again is internally tangent with the Sun. Finally,
the transit ends at contact 1V when the planet's
limb is externally tangent to the Sun. Contacts |
and Il define the phase called ingress while
contacts |11 and IV are known as egress. Position
angles for Venus at each contact are measured
counter clockwise from the north point on the
Sun'sdisk.
Table1

Geocentric Phases of the 2004 Transit of Venus

Event Universal Position
Time Angle
Contact | 05:19:54 116°

Contact Il 05:39:47 119°
Greatest  08:22:42 166°
Contact 111 11:04:05 213°
Contact IV 11:23:36 216°

The table above gives the times of major events
during the transit. Greatest transit is the instant
when Venus passes closest to the Sun's centre (i.e.
- minimum separation). During the 2004 transit,
Venus's minimum separation from the Sun is 627
arc-seconds. The position angle is defined as the
direction of Venus with respect to the centre of the
Sun's disk, measured counter clockwise from the
celestial north point on the Sun. Figure 2 (_Low
Res or High Res) shows the path of Venus across
the Sun's disk and the scale gives the Universal
Time of Venus's position at any instant during the
transit. The celestial coordinates of the Sun and
Venus are provided at greatest transit as well as
the times of the major contacts.




Note that these times are for an observer at
Earth's centre. The actual contact times for any
given observer may differ by up to £+ 7 minutes.
This is due to effects of parallax since Venus's 58
arc-second diameter disk may be shifted up to 30
arc-seconds from its geocentric coordinates
depending on the observer's exact position on
Earth.

Observing the Transit.

Since the apparent diameter of Venus is nearly 1
arc-minute, it should be possible to see without
optical magnification (but using solar filter
protection) as it crosses the Sun. Nevertheless, the
planet appears to be only 1/32 of the Sun's
apparent diameter so a pair of binoculars or a
small telescope at modest power will offer a much
more satisfying view. Naturally, all binoculars and
telescopes must be suitably equipped with adequate
filtration to ensure safe solar viewing. The visual
and photographic requirements for observing a
transit are identical to those for solar viewing.
Amateurs can make a scientific contribution by
timing the four contacts at ingress and egress.
Observing techniques and equipment are similar
to those used for lunar occultations. Since poor
seeing often increases the uncertainty in contact
timings, an estimate of the possible error
associated with each timing should be included.
Transit timings and geographic coordinates of the
observing site (measured with a topographic map
or GPS receiver) should be sent to: A. L. P. O.
Mercury/Venus Transit Section, P.. Box 16131,
San Francisco, CA 94116, USA. The European
Southern Observatory (ESO) is organizng a
network of amateur astronomers and students to
measure Earth's distance from the Sun during the
transit. For more information, see their web site
at:

http://www.eso.or g/outr each/eduoff/vt-2004/
White light observations of contacts | and IV are
not technically possible since Venus is only visible
after contact | and before contact 1V. However, if
Hydrogen-alpha filtration is available, the planet
will be visible against either prominences or the
chromosphere before and after contacts | and 1V,
respectively. Observations of contacts Il and 111
also require amplification. They are defined as the
two instants when the planet appears internally
tangent to the Sun. However, just before contact
I, the so-called black drop effect is seen. At that
time, the transiting planet seems to be attached to
the Sun's limb by a thin column or thread. When
the thread breaks and the planet is completely
surrounded by sunlight, this marks the true instant
of contact Il. Contact 11l occurs in exactly the

reverse order. Atmospheric seeing often makes it
difficult to measure contact timings with a
precision better than several seconds (see " black
drop” effect below).

Frequency of Transits.

The orbit of Venusisinclined 3.4° with respect to
Earth's orbit. It intersects the ecliptic at two points
or nodes, which cross the Sun each year during
early June and December. If Venus happens to
pass through inferior conjunction at that time, a
transit will occur. Although Venus's orbital period
Is only 224.7 days, its synodic period (conjunction
to conjunction) is 5839 days. Due to its
inclination, most inferior conjunctions of Venus
do not result in a transit because the planet passes
too far above or below the ecliptic and does not
cross the face of the Sun. Venus transits currently
recur at intervals of 8, 105.5, 8 and 121.5 years.
Since the invention of the telescope (1610), there
have only been six transits aslisted in table 5.

Table5
Transits of Venus. 1601-2200

Date  Universal Separation
Time

1631 Dec 07 05:19 939"
1639 Dec 04 18:26 524"
1761Jun 06 05:19 570"
1769 Jun 03 22:25 609"
1874 Dec 09 04:07 830"
1882 Dec06 17:06 637"
2004 Jun 08 08:20 627"
2012Jun 06 01:28 553"
2117 Dec11 02:48 724"
2125Dec08 16:01 733"

The next transit of Venuswill occur in 2012. More
than a century will elapse before the next pair of
transits in 2117 and 2125. During the 6,000-year
period from 2000 BC to AD 4000, a total of 81
transits of Venus occur. A catalogue of these
events containing additional details is available
onlineat:
http://sunearth.gsfc.nasa.qov/eclipse/transit/catal o
g/VenusCatalog.html

Additional information on transits of both
Mercury and Venus can be found at:
http://sunearth.gsfc.nasa.qov/eclipse/transit/transit
-html

History of Transits

When Johannes Kepler published the Rudolphine
Tables of planetary motion in 1627, they permitted
him to make detailed and accurate predictions of
the future positions and interesting alignments of
the planets. Much to his surprise, he discovered
that both Mercury and Venus would transit the




Sun's disk in late 1631. Kepler died before the
transits, but French astronomer Pierre Gassendi
succeeded in becoming the first to witness a transit
of Mercury. The following month, he tried to
observe the transit of Venus, but modern
calculations show that it was not visible from
Europe. Although Kepler's predictions suggested
that the next Venus transit would not occur until
the following century, a promising, young British
amateur astronomer named Jeremiah Horrocks
believed that another transit would occur in 1639.
His calculations were completed just a month
before the event so there was little time to spread
the word. Horrocks and his good friend William
Crabtree were apparently the only ones to withess
thetransit of Venuson 1639 Dec 04 which allowed
them to accurately measure the apparent diameter
of the planet. Unfortunately, both Horrocks and
Crabtree died young before either of them reached
their full potential.

Nearly forty years later a young Edmond Halley
observed the 1677 transit of Mercury while
completing a southern hemisphere star catalogue
from Saint Helena's Idand. Halley realized that
the careful timing of transits could be used to
determine the distance of Earth from the Sun. The
technique relied on observations made from the
far corners of the globe. The effect of parallax on
the remote observers would allow them to derive
the absolute distance scale of the entire solar
system. Venus transits were better suited to this
goal than were Mercury transits because Venus is
closer to Earth and consequently exhibits a larger
parallax. Halley challenged future generations to
organize major expeditions to the ends of Earth in
order to observe the transits of 1761 and 17609.
Many scientific expeditions were mounted but the
results were disappointing. The accurate timings
needed were not possible due to a mysterious
"black drop" effect in which the edge of Venus's
disk appeared to deform and cling to the limb of
the Sun. Undeterred by the results; another major
observing campaign was mounted by many
nations for the Venus transits of 1874 and 1882.
Again, the "black drop" limited the precision of
the observations and the determination of the
Sun's distance. Modern analyses show that the
"black drop" is the result of seeing effects due to
Earth's turbulent atmosphere.

The distance to the Sun and planets can now be
measured extremely accurately using radar, so the
2004 transit will be of much less scientific
importance. Still, it is a remarkably rare event,
which was of great value during the early the
history of modern astronomy.

The next transit of Venus occurs on 2012 Jun 08
and is visible from Asia, Australia and parts of
Africa, Europe, North and South America.

Transit of Venus - 2004 Jun 08
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(Geocentric Coordinates)
RA. = 05h0’ 6s
Dec. = +22°53'14.5"
S.D.= 00°1545.4"
HP. = 00°00'08.7"

S.D. = 00°0028.9"
HP. = 00°0030.4"

Contact Times
(Geocentric Coordinates)
1 =0513:29UT
I =0532:55UT
Greatest = 08:19:44 UT !
I =11:0633 UT S
IV =11:2559 UT
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Figure 2 - Path of Venus across the Sun's disk on 2004 June 08.

[Above article adopted from information supplied
by Fred Espenak (NASA) for which I am very
grateful].

Upcoming Meetings.

As is usual the May meeting is our last of the
season, but we have already had a good response
to my request for our own membersto %ive talksin
the next one starting on September 6" 2004. I'm
sure there are still some of you who could give a
talk even if it's a ten minute dot for beginners,
why not giveit atry?

The big occasion this year of courseisthe Transit
of Venus, and in spite of suggestions from some of
the members, | don’t remember seeing the last one
in December 1882! There are several events
taking place around the country including viewing
sessions at Armagh Planetarium and Observatory.
Astronomy Ireland are holding one in Dublin and
if all goes according to plan we will be holding a
‘live webcast from the ECOS Centre in
Ballymena, but this has to be finalised. The 1AA
will also be holding a viewing session in the
Botanic Gardens, Belfast from about 9am on the
day. Therefore, to get the latest information keep
checking the various websites, also the local
media. This will be a “once in a lifetime
experience” so don’'t miss out, the next one
entirely visible from Ireland is 2247!

The Planetsin May.

Mercury is technically invisible this month being
so low in the morning twilight. It reaches an
elongation of 26&from the Sun on May 14" but
it's position on the ecliptic makes it impossible. It
will however be quite high during daylight and
might be picked up during the later half of the
month. You will need setting circles or Go-To on



your telescope to find it, and be very careful not to
sweep up the Sun in the process!

Venus is now racing towards the Sun and it's
transition on June 8" (see above), but it is still the
dominant feature of the early evening. It is getting
closer to the Earth and so appears as a crescent,
which drops from 30% to 3% and is most beautiful
in a telescope or binoculars. When it is a thin
crescent, try to pick up the Ashen Light. Saturn is
only a few degrees east with Mars roughly between
them. On 22" the 3-day old crescent Moon enters
the scene with Comet NEAT 2001 Q4 just above at
around 22.00h, the comet by this time will be
circumpolar and visible all night just below the
Great Bear. In and around the 24" watch as the
Sun moves between the Hyades and Pleiades on
the SOHO Lasco C3 an image.

Jupiter is still well placed for observation in the
evening sky and as darkness falls on the 15" it is
just past the meridian, shining at Mag -2.1 only a
few degrees east of Comet NEAT.

Saturn as mentioned above is now starting to sink
into the evening twilight and by month’s end will
be setting by midnight. Try to catch it before it gets
too close to the Sun. The rings are still well open
and obvious in even binoculars, though a
telescope will show more detail.

Uranus and Neptune are hardly worth the bother
at present as both are early morning objectsand in
twilight.

Pluto on the other hand is in Serpens a few
degrees from both nu () and xi ( ) which act as
guideposts. It is highest in the early hours and best
mid month otherwise the Moon is a problem.

The asteroid 1 Ceres is still well placed early
evening in Gemini, and by mid month ismag +8.7.
From the end of the month, keep an eye for
Noctilucent Clouds. These lovely silvery blue
clouds are visible long after the Sun has set, and
are at heights approaching 80 miles. They are
thought to be caused by the Sunlight shining off
meteoritic dust encased in ice. (For more
information on these see my article on the EAAS
website). While on the subject, please don’t forget
to send in your articles and images to the
webmaster for inclusion.

Have a good summer and Transit!
John C McConnédll.

http://mww.eaas.co.uk

Below is a selection of members' latest images.

Danid McGlashin, Donegal.

Mark & Nigel Stronge, Comber.

James Adamson, Co.Mayo

10-year-old Chris Gault from Larne took this superb image of the
Moon.









