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We send greetings to all fellow astronomers and
welcome them to this, the sixteenth edition of
Sky-High.
We thank the following contributors for their
articles: Patricia Carroll, John Flannery and James
O’Connor. The remaining material was written by
the editors John O’Neill and Liam Smyth. The Gallery has images and drawings by Society members.
The times of sunrise etc. are from SUNRISE and
double star diagrams are from BINARY, both by J.
O’Neill.
We are always glad to hear what you liked, or
what you would like to have included in Sky-High.
If we have slipped up on any matter of fact, let us
know. We can put a correction in future issues.
And if you have any problem with understanding
the contents or would like more information on
any topic, feel free to contact us at the Society email address ias1937@hotmail.com.
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Any updates or errata will be posted at Sky-High
2008 update:

Up-to-date news of IAS activities and links to
sites of interest on the internet can be found on
our web-site at www.irishastrosoc.org.

www.irishastrosoc.org/skyhigh/skyhigh08.htm

Wishing you clear skies for 2008,
John O’Neill and Liam Smyth

Also on the Society Web-site is Sky and Gallery
which highlights some celestial events featured in
Sky-High. Also featured will be unpredicted events
such as bright comets and bright supernovae.
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The Irish Astronomical Society
Now 70 years old, the Irish Astronomical Society
was founded in October 1937. It caters for those of
all ages and interests in astronomy and space.
You don’t have to be an expert to be part of
our dynamic club. Many of our members are taking
their first steps in the hobby and you are sure to
receive friendly advice from some of the more experienced amateur astronomers among us.

The Society also has a well stocked library of
books, journals and videos that members can borrow as well as access to a number of telescopes
that can be loaned for a period.
A number of IAS members have made their own
telescope while others possess telescopes ranging
in size to well above 50 cm aperture. Many are now
experimenting with the latest technologies to hit
the amateur community such as CCD cameras.

Activities include monthly meetings, receiving
our bi-monthly magazine Orbit, observing groups,
e-mail alert notices of transient astronomical phenomena such as aurora, and outings to places of
astronomical interest.

If you are considering purchasing a telescope
then we’ll point you in the right direction before
you take the plunge and part with your hardearned cash.

Members have joined expeditions to observe
several total solar eclipses world wide. Also note,
Sky-High is a free benefit of IAS membership.

The Dublin Sidewalk Astronomers hold public
star parties at regular intervals, usually in
Sandymount, Dublin (see IAS website for details).
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Your Night Sky Primer
As with any hobby, astronomy seems to have
its own set of terminology designed to confuse.
However, with a little patience you'll soon pick up
the jargon and be well on the way to knowing your
way around the sky.

The revolving heavens
We all know the Heavens don't revolve, it is the
other way round, the Earth rotates on its axis. But
it looks otherwise and it is easier to describe things
as we see them for our immediate purpose. The
fact that the Earth turns on its axis about every 24
hours causes the Sun to rise in the east and set in
the west, and it is due south at noon. A similar
situation applies to all the other heavenly bodies
except that since they appear to move relative to
the Sun they are not south every day at noon.
The stars appear to drift west in such a way
that any particular star is due south four minutes
earlier each day or night. If you multiply four minutes by 365 you get something close to 24 hours.
So if a star is south at eight o'clock tonight, it will
be south four minutes earlier tomorrow, and two
hours earlier in a month. In six months it will be
south at about eight in the morning. In a year it
will again be south at eight in the evening. It follows that we see different constellations in different seasons, but over a year, we see all that portion of the heavens that can be seen from Ireland.

Star maps
You will need at least one star map. This could
be a set of monthly charts such as are included in
many books on astronomy. A Planisphere is very
useful. They come in various sizes at equivalent
cost. It allows you to show the constellations visible at any time of the night, any time in the year.
You could get away with using the monthly
charts published in newspapers but there are a
couple of drawbacks. Each chart is correct for only
one time on a given night, say 10 p.m. If you are
observing two hours later you would need the following month's chart. These charts also show the
planets visible for a particular month, so they can
be confusing unless you tippex them out. When
learning the constellations check first from the
monthly notes if there is a bright planet in the
area.
Once you can find the constellations you will
enjoy learning more about them.
A delightful pocket-sized book is Stars - part of
the Collins Gem series that is available for about
seven Euro in any bookstore. Don't let its diminutive appearance mislead you; it's packed with in-

formation and the core of the book features a set
of constellation charts with many interesting celestial objects labelled.
For more detailed studies, especially with binoculars or a small telescope you will need a more
detailed map showing all stars to at least sixth
magnitude. A recent entry is Atlas of the Night Sky
published by Collins for about €30. This shows stars
to magnitude 7.5 and the positions of many Deep
Sky Objects.

An idea of size or scale
If you have seen a picture of a total eclipse of
the Sun you will have noticed that the black disk of
the Moon just about covers the bright disk of The
Sun. If you were to suspend a one Euro coin about
two and a half metres in front of your eye, it
would just about cover the Moon's disk.
The Sun is nearly 1.4 million km in diameter,
the Moon is 3476 km and the one Euro coin is just
over two centimetres in size. Yet they appear
nearly equal. This is because they all seem to take
up the same amount of the space in front of our
eyes. We may say they have the same angular diameter. In this case it is about half a degree (½°).
Degrees are further divided into 60 arcminutes
(60') with each arcminute made up of 60 arcseconds (60"). The scale allows us to measure angles in the sky or apparent size of a celestial object. For example, the Full Moon measures an average of half a degree, or 30 arcminutes, in diameter.
Your closed fist held at arms length is about ten
degrees (10°). Your stretched out hand, i.e. from
the tip of your thumb to the tip of your little finger, is about twenty degrees. Between four and
five outstretched hands or twice as many closed
fists will take you from the horizon to zenith. If
you know the Plough you will find that its overall
length is rather more than one outstretched hand,
it is almost 25 degrees.
Some familiarity with angular measure is necessary to find your way easily about the sky.

Positioning in the sky
Starting at any landmark and going right around
the horizon is three hundred and sixty degrees. The
azimuth of an object is a measure of its position
relative to the horizon as measured from true
north which starts at 0° with due East being 90°
and so on. Going from a point on the horizon
straight up to the point overhead - the zenith - is
ninety degrees and a measure of altitude.
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Astronomers use a kind of celestial longitude
and latitude called right ascension and declination to accurately plot the position of an object on
the celestial sphere.

slowly than the Earth. Therefore, at opposition,
the Earth overtakes an outer planet causing its apparent movement against the stars to grind to a
halt, move back to the right, halt, and then resume direct motion once again.

The basis for this system is the equator and the
poles.
Right ascension is expressed in hours (h), minutes (m) and seconds (s) running eastward from 0
to 24 hours right round the equator. The zero point
of right ascension is taken as the vernal equinox the point where the Sun crosses the celestial equator, moving from south to north, in its course
around the sky.
An object's declination is written in terms of
how many degrees, minutes, and seconds north (+)
or south (-) of the celestial equator it is.

Planetary data
The Earth is the third planet of the Solar System. Mercury and Venus are closer to the Sun while
Mars, Jupiter, Saturn, Uranus, Neptune, Pluto and
Eris are further out. The major planets are always
to be found in the zodiac - a band centred on the
ecliptic. The ecliptic is the sun’s path on the celestial sphere. Mercury and Venus seem to swing from
one side of the Sun to the other but as viewed
from Earth they never get further away than the
positions known as greatest elongation. The other
planets can be anywhere in the zodiacal band.
The moment when Mercury or Venus are directly between the Earth and the Sun is known as
inferior conjunction. They are at superior conjunction when they pass behind the Sun. Obviously, the other planets outside our orbit can only
pass through superior conjunction.
When outer planets are in opposition they are
opposite the Sun to us and are on the celestial meridian (the southern part) at midnight.
The celestial meridian is an imaginary line that
starts at the north point of the horizon, rises directly through the North Celestial Pole (NCP) to
the zenith and then continues on down to the
southern point of the horizon. The NCP is less than
one degree from Polaris, the Pole Star.
Venus and Mercury show phases like the Moon.
Mars can look gibbous, i.e. not quite full. Jupiter
can show very slightly less than full at quadrature
in amateur telescopes.

A note on time
Times throughout Sky-High are given, unless
noted otherwise, in Universal Time (UT). This is
the 24-hour system starting at mean midnight as
measured at Greenwich. It is the same as Greenwich Mean Time GMT. UT is the same as Irish civil
time, except when Summer Time is in use. To
translate UT into Summer Time just add one hour.

Star magnitudes
The magnitude of a star refers to its brightness,
not to its size. The scale of magnitudes is a logarithmic one. A difference of one magnitude is a
difference of 2.512 times in brightness. A difference of five magnitudes is a difference of 100
times in brightness. The lower the magnitude number, the greater the brightness.
The stars in the Plough range from about magnitude 2 to magnitude 3.5. The faintest stars you can
see with the naked eye on a really dark moonless
night, away from city lights, are magnitude 6 or
slightly fainter. Binoculars show stars two to four
magnitudes fainter, while the most powerful telescopes in the world are able to show magnitudes
about 20. Modern imaging techniques on such telescopes can reach near +30. The apparent brightness of a star depends on its true brightness and its
distance. The term magnitude if not qualified, refers to apparent brightness.
The term absolute magnitude is the magnitude
a star would show if it lay at a standard distance of
10 parsecs. A parsec is the distance a star must lie
at to exhibit a parallax of one arc-second; it is
equivalent to about 3.26 light years. Or another
way of putting it is that a parsec is the distance at
which the radius of the Earth's orbit (1 AU) would
subtend an angle of one second of arc.

Location
Times are shown, for events such as occultations, for Dublin. There is a few minutes difference
for the rest of the country. Start observing some
minutes early.

Distance

The outer planets exhibit a phenomenon known
as retrograding. A consequence of them lying further from the Sun than us is that they orbit more

The Astronomical Unit (AU) is a unit of distance
of just under 150,000,000 km (the mean distance
of the Earth from the Sun). It is convenient for solar system measurements.
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Sky Diary 2008
January
3

Earth at perihelion.

2

Saturn’s moon Titan at eastern elongation.

3/4

Quadrantid meteors at maximum (7 hrs), only
slight interference from a crescent moon.

20/21 Total lunar eclipse visible. Greatest eclipse occurs at 03:26 UT. See page 11 for details.

11

15 Eunomia (mag 8.2) at opposition in Gemini.

14

51 Piscium (mag 5.7) occulted by the first quarter
moon; disappearance at 18:58 UT.

24

Saturn at opposition in Leo, magnitude 0.2.

29

Saturn’s moon Iapetus at western elongation.

29

Leap day.

March
3

Mercury at greatest elongation (27° west)

6

Saturn’s moon Titan at eastern elongation.

8

Uranus at solar conjunction.

7

5 Astraea (mag 10.0) at opposition in Virgo, 2.2°
south of Zeta Virginis.

12

As darkness falls the Moon will be seen about ½°
above the Pleiades star cluster M45.

14

Lunar grazing occultation of 6.1 magnitude star
SAO 77837 at about 21:46 UT. The northern limit
passes from Dawros Head, Co.Donegal to Cooley
Point, Co.Louth.

24/25 The full Moon passes over 3° south of 0.4 magnitude Saturn (2 hrs).

15

The Moon approaches 0.5 magnitude Mars as they
get low in the west (about 2 hrs).

24

Eclipsing binary Lambda Tauri at minimum brightness (21.1 hrs).

16

52 Geminorum (mag 6.0) occulted by the first
quarter moon; disappearance at 02:32 UT.

29

75 Virginis (mag 5.6) occulted by the last quarter
moon; reappearance at 03:25 UT.

20

30

Mars at stationary point, resumes direct motion.

22

Vernal Equinox at 05:48 UT. Day and night of equal
length everywhere.
Saturn’s moon Titan at eastern elongation.

23

Easter Sunday.

30

Irish Summer Time starts at 1 hrs civil time (01.00
UT), clocks go forward one hour.

30

Mars at minimum phase, 0.90.

16/17 Lunar grazing occultation of 6.1 magnitude star
26 Ari at about 01:25 UT. The northern limit
passes from Rinvyle, Co.Galway to Courtown, Co.
Wexford.
18

Saturn’s moon Titan at eastern elongation.

19/20 The gibbous Moon passes less than ½° north of
the –1.0 magnitude Mars (0 hrs).
22

Mercury at greatest elongation, 19° east in the
evening sky.

February
1

Jupiter (mag –1.9) a little over ½° below Venus
(mag –4.0) low in the dawn sky, look at 07:30 UT.

2

Comet 46P/Wirtanen at perihelion, 1.06 AU.

3

Saturn’s moon Titan at eastern elongation.

6

Mercury at inferior conjunction.

5

7 Iris (mag 9.4) at opposition in Virgo.

7

Annular Solar Eclipse from parts of Antarctica.
Nothing of the event is visible from Ireland.

7

Saturn’s moon Titan at eastern elongation.

16

Mercury at superior conjunction.

8

6 Hebe (mag 8.9) at opposition in Cancer, 40’
north-east of Pi2 Cancri.

17

Uranus at aphelion, 20.10 AU.

9

Grazing occultation of 6.8 mag star 12 Piscium at
about 19:31 UT. The northern limit passes from
Castlemaine, Co Kerry to Gorey, Co Wexford.

21/22 Lyrid meteors at maximum (4 hrs), bright moon
interferes.
22
Saturn’s moon Titan at eastern elongation.

9

Eclipsing binary TX UMa at minimum brightness
(21.2 hrs).

30

5 Astraea passes just over ½° south of Delta Virginis.

11

Neptune at conjunction.

15

Favourable lunar libration (amount 7° on the south
pole area).

1

Saturn’s Rings at maximum tilt for the year, -9.9°.

17/18 57 Geminorum (mag 5.1) occulted by the gibbous
moon; disappearance at 23:41 UT.

4

19

Saturn’s moon Titan at eastern elongation.

4

Eclipsing binary Delta Librae at minimum brightness (1.9 hrs).
Eta Aquarids at maximum, no moon.

20

The full Moon passes less than 1° south of 1.4
magnitude star Regulus (23hrs).

April

May

6
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Mercury (mag –0.3) lies 2° south of the thin crescent moon (33 hours old), look at about 21 hrs.

8

Saturn’s moon Titan at eastern elongation.

10

Daylight lunar occultation of Mars (mag 1.3). Disappearance at 12:20 and reappearance at 12:53 UT.
This will not be easy to see in the daytime sky.
Favourable lunar libration (amount 7° on the E.
limb).

11
12

The Moon, Saturn and Regulus form a triangle within
a 4° circle this evening.

5

Regulus (mag 1.4), Mars (mag 1.7) and Saturn (mag
0.8) form a straight line low in the west, but are
difficult to see in the bright twilight. If you continue the line 8° towards the horizon you meet the
thin crescent moon!

5/6

Jupiter’s Great Red Spot transits at 00:19 UT.

9

Jupiter at opposition in Sagittarius, magnitude –2.7.

15

Jupiter’s moon Callisto at eastern elongation.

13

58 Leonis (mag 5.0) occulted by the first quarter
moon; disappearance at 22:44 UT.

16

17 Thetis (mag 9.9) at opposition in Sagittarius.

22

Comet 19P/Borelly at perihelion, 1.35 AU.

13

Mars at aphelion, 1.67 AU.

24

14

Mercury at greatest elongation, 22° east in the evening sky.

25

51 Piscium (mag 5.7) occulted by the gibbous moon;
reappearance at 03:08 UT.
Favourable lunar libration (amount 8° on the S.W.
limb).
Mercury at superior conjunction.

17

Saturn’s moon Iapetus at western elongation.

29

20/21 The full Moon passes about 1° south of Antares (mag
1.1) as they rise this evening, well below the Ecliptic.
21/22 Jupiter without visible satellite from 03:51 until
04:10 UT.
24
Saturn’s moon Titan at eastern elongation.

28/29 The thin Crescent Moon less than 2° south of 1.7
magnitude star Beta Tauri (El Nath) at 3 hrs.

August
1

Jupiter’s moon Callisto at eastern elongation.

1

Total Solar Eclipse from Arctic Regions down into
Asia. From Ireland a small partial eclipse will be
visible, see page 12 for details.

June

5

Neptune 9’ south of 5.2 magnitude star 42 Capricorni.

1/2

Jupiter’s Great Red Spot transits at 02:21 UT.

8

7

Mercury at inferior conjunction.

11 Parthenope (mag 8.8) at opposition in Capricornus, 50’ south-east of Theta Capricorni.

7

Eclipsing binary Delta Librae at minimum brightness
(23.8 hrs).

8

Crescent Moon, Regulus (mag 1.4) and Saturn (mag
0.7) grouped low in the west when darkness falls,
with fainter Mars (mag 1.5) a little to their west.

9

Venus at superior conjunction.

10

20 Massalia (mag 9.9) at opposition in Ophiuchus, 1°
south of Xi Ophiuchi.

15

11

Favourable lunar libration (amount 9° on the N.E.
limb).

16

12

3 Juno at opposition in Ophiuchus, but only magnitude 10.1.
Earliest sunrise of the year (at Dublin), 03:56 UT.

27

17

The waning gibbous Moon passes just 7’ south of 7.9
magnitude Neptune (02:41 UT), rather low in twilight.

18/19 Jupiter’s Great Red Spot transits at 01:20 UT.
20

Pluto at opposition in Sagittarius , magnitude 14.1.

20

Summer Solstice at 23:59 UT, the night of 20/21 is
the shortest of the year.

10

4 Vesta (mag 7.7) lies 2.6° south of 4.3 mag star Mu
Ceti; also 10.6 mag Metis just 13’ north of Mu.
11/12 Perseid meteors at maximum (9 hrs), moon free by
early hours.
13
Jupiter (mag –2.6) less than 5° NW of the bright
Moon in the evening sky.
14
Comet 6P/d’Arrest at perihelion, 1.35 AU.

22

Neptune (mag 7.8) at opposition in Capricornus,
2.4° north of Gamma Capricorni.
Partial lunar eclipse, but low in the east. Greatest
eclipse at 21:10 UT. Neptune (mag 7.8) lies about
1° to the west of the eclipsed moon. See page 12.
Favourable lunar libration (amount 7° on the S.W.
limb).

23/24 About midnight the last quarter Moon lies about 1°
east of M45 Pleiades. An occultation occurred earlier in the evening, but they were on the horizon.
30

Eclipsing binary U Sagittae at minimum brightness
(21.6 hrs).

September

22/23 Jupiter double shadow transit: that of Io starts at
01:01 and that of Ganymede starts at 02:41 UT .

4

Saturn at solar conjunction.

24

6

43 Ariadne (mag 9.8) at opposition in Pisces. Another asteroid 238 Hypatia (mag 11.8) less than ½°
south.
Waxing gibbous Moon lies 11’ below 2.1 magnitude
star Sigma Sagittarii (Nunki), at about 21 hrs.
Jupiter (mag –2.5) lies 3° north.
Mercury at greatest elongation (27° east).

Latest sunset of the year (at Dublin), 20:57 UT.

July
1

Mercury at greatest elongation, 22° west in the
morning sky.

4

Earth at aphelion.

9

11
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12/13 Nearly full moon occults Neptune. Disappearance at
02:23 UT. Very difficult, as the Moon is very low in
sky (altitude 6° from Dublin) and Neptune is relatively faint (mag 7.8). However, it will be easier to
see the approach of the moon to the planet earlier
in the night.
13

Uranus at opposition in Aquarius, magnitude 5.7.

15

Comet C/2006 OF2 Broughton at perihelion, 2.43 AU.

20

Occultation of the Pleiades M45. The brightest star
involved is Maia or 20 Tauri (mag 4.0) which is occulted by the gibbous moon; reappearance at 03:16
UT.

November
3
4

Saturn 6’ NE of Sigma Leonis (mag 4.0) before
dawn.
9 Metis (mag 9.3) at opposition in Aries, 1.2° north
of Mu Ceti.

6

First quarter Moon occults Neptune (mag 7.9)
(18:30UT). Disappearance at 18:31 UT.

10

Eclipsing binary RZ Cassiopeiae at minimum brightness (19.4 hrs).

13

Lunar occultation of the Pleiades M45, but the
moon will be full. Alcyone or Eta Tauri (mag 3.0):
disappearance at 19:16 UT and reappearance at
20:11 UT.

22

Autumnal Equinox at 15:44 UT. Day and night of
equal length everywhere.

23

37 Geminorum (mag 5.8) occulted by the lastquarter moon; reappearance at 02:42 UT.

16

48 Geminorum (mag 5.8) occulted by the gibbous
moon; reappearance at 22:09 UT.

24

The crescent moon lies in line below Castor and Pollux (3hrs).

17

Leonid meteors at maximum (12 hrs).

17

25

Lunar grazing occultation of 6.9 magnitude star
SAO98196 at about 03:01UT. The southern limit
passes from Loop Head, Co.Clare to Malahide, Co.
Dublin.
X Cancri (mag 5.9) occulted by the crescent moon;
reappearance at 04:17 UT.

Uranus passes 5’ south of 5.6 mag star 96 Aquarii
(see also 9 December).

25
26

Eclipsing binary U Sagittae at minimum brightness
(22.7 hrs).

29

Eclipsing binary Lambda Tauri at minimum brightness (20.0 hrs).

19/20 The Moon passes about 3°south of Regulus (mag
1.4) in the early hours.
20/21 Eclipsing binary Theta1 Orionis A at minimum
brightness (2.4 hrs).
25

December
1

Crescent Moon occults Venus (mag –4.1). Disappearance at 15:37 UT; reappearance at 17:08 UT. For
the disappearance (at the dark limb) it will be still
daylight, however the sun will be nearly setting.
See graphic, page 27.
For the reappearance the sky will be darkening,
with Jupiter (mag –2.0) just 2° north of the pair.

October
5
6

Mercury at superior conjunction.

Eclipsing binary RZ Cassiopeiae at minimum brightness (22.8 hrs).
Mercury at inferior conjunction.

19

Eris at opposition in Cetus, where it is magnitude
18.7. It is now 96.7 AU from the sun.

2/3

19

SAO 77350 (mag 5.7) in Taurus occulted by the gibbous moon; reappearance at 03:43 UT. This star is a
suspected very close double star, disclosed by such
occultations.

264 Libussa (mag 11.7) lies in M45 Pleiades. At midnight it is 9’ east of 20 Tauri (Maia). Chance to see
a faint asteroid.

5

Mars at solar conjunction.

6

Lambda Piscium (mag 4.6) occulted by the firstquarter moon; disappearance at 21:49 UT.

6/7

4 Vesta (mag 7.2) passes less than ½° north of 4.1
magnitude star Alpha Piscium

8

2 Pallas (mag 8.0) at opposition in Columba, but virtually impossible to see. At best only about 3°
above the southern horizon. This is due to its large
inclination, it now lies 56° south of the opposition
point on the ecliptic (which is in Taurus!).

9

Uranus passes 4’ south of 5.6 mag star 96 Aquarii.

11

Moon approaches M45 Pleiades this morning, but is
setting by the time any occultations occur.

20

Orionid Meteors at maximum, moon interferes.

22

Mercury at greatest elongation, 18° west in the
morning sky.

22

Delta Cancri (mag 3.9) occulted by the last-quarter
moon; reappearance at 05:55 UT.

26

Irish Summer Time ends at 2 hrs civil time (01.00
UT), clocks go back one hour.

27

The thin crescent moon lies to the right of and a little below Mercury (mag –0.8) before sunrise. 7°
separation.

27

Saturn’s moon Iapetus at western elongation.

29

Eclipsing binary RZ Cassiopeiae at minimum brightness (20.6 hrs).

12

Closest lunar perigee of year (356,600 km), full
moon falls on the same day.

31

4 Vesta (mag 6.5) at opposition in Cetus, 3° east of
Gamma Ceti.

13

Earliest sunset of the year (at Dublin), 16:06 UT.
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continued on page 17

Phases
of
the
Moon
in
2008

NEW MOON

JAN.
FEB.
MAR.
APR.
MAY
JUNE
JULY
AUG.
AUG.
SEPT.
OCT.
NOV.
DEC.

FIRST QUARTER

FULL MOON

d

h

m

d

h

m

8
7
7
6
5
3
3
1
30
29
28
27
27

11
3
17
3
12
19
2
10
19
8
23
16
12

37
44
14
55
18
23
19
13
58
12
14
55
22

JAN. 15
FEB. 14
MAR. 14
APR. 12
MAY 12
JUNE 10
JULY 10
AUG. 8
SEPT. 7
OCT. 7
NOV. 6
DEC. 5

19
3
10
18
3
15
4
20
14
9
4
21

46
33
46
32
47
04
35
20
04
04
03
26

JAN.
FEB.
MAR.
APR.
MAY
JUNE
JULY
AUG.
SEPT.
OCT.
NOV.
DEC.

LAST QUARTER

d

h

m

22
21
21
20
20
18
18
16
15
14
13
12

13
3
18
10
2
17
7
21
9
20
6
16

35
30
40
25
11
30
59
16
13
02
17
37

JAN.
FEB.
MAR.
APR.
MAY
JUNE
JULY
AUG.
SEPT.
OCT.
NOV.
DEC.

d

h

m

30
29
29
28
28
26
25
23
22
21
19
19

5
2
21
14
2
12
18
23
5
11
21
10

03
18
47
12
57
10
42
50
04
55
31
29

Sunrise and Sunset in 2008
Nautical Twilight
Date

Sunrise

Sunset

Begin

Nautical Twilight

End

Date

Sunrise

Sunset

Begin

End

Jan

1

8:40

16:17

7:13

17:45

Jul

8

4: 8

20:52

1:56

23: 3

Jan

8

8:38

16:25

7:12

17:52

Jul

15

4:16

20:45

2:13

22:47

Jan

15

8:33

16:36

7: 8

18: 1

Jul

22

4:26

20:36

2:32

22:29

Jan

22

8:25

16:48

7: 3

18:11

Jul

29

4:37

20:25

2:51

22:10

Jan

29

8:15

17: 2

6:55

18:22

Aug

5

4:49

20:12

3:10

21:51

Feb

5

8: 4

17:15

6:45

18:34

Aug

12

5: 1

19:59

3:27

21:31

Feb

12

7:51

17:29

6:33

18:46

Aug

19

5:13

19:44

3:44

21:12

Feb

19

7:37

17:43

6:20

18:59

Aug

26

5:25

19:28

4: 0

20:52

Feb

26

7:21

17:56

6: 6

19:12

Sep

2

5:37

19:12

4:15

20:32

Mar

4

7: 5

18:09

5:50

19:25

Sep

9

5:49

18:55

4:30

20:13

Mar

11

6:48

18:22

5:34

19:38

Sep

16

6: 1

18:37

4:44

19:55

Mar

18

6:32

18:35

5:17

19:51

Sep

23

6:13

18:20

4:57

19:36

Mar

25

6:15

18:48

4:58

20: 5

Sep

30

6:25

18: 4

5:10

19:19

Apr

1

5:58

19: 1

4:40

20:19

Oct

7

6:38

17:47

5:23

19: 2

Apr

8

5:42

19:14

4:21

20:35

Oct

14

6:51

17:31

5:36

18:46

Apr

15

5:25

19:27

4: 1

20:51

Oct

21

7: 4

17:15

5:48

18:31

Apr

22

5:10

19:39

3:42

21: 7

Oct

28

7:17

17:00

6:00

18:17

Apr

29

4:55

19:52

3:23

21:25

Nov

4

7:30

16:47

6:11

18: 5

May

6

4:41

20: 4

3: 3

21:43

Nov

11

7:44

16:34

6:23

17:55

May

13

4:28

20:16

2:43

22: 2

Nov

18

7:56

16:24

6:34

17:47

May

20

4:17

20:27

2:24

22:21

Nov

25

8: 8

16:16

6:44

17:40

May

27

4: 9

20:37

2: 7

22:40

Dec

2

8:19

16:10

6:53

17:36

Jun

3

4: 2

20:45

1:51

22:58

Dec

9

8:28

16: 7

7: 1

17:35

Jun

10

3:58

20:52

1:39

23:12

Dec

16

8:35

16: 7

7: 7

17:35

Jun

17

3:57

20:56

1:32

23:21

Dec

23

8:39

16:10

7:11

17:38

Jun

24

3:57

20:56

1:32

23:22

Dec

30

8:40

16:15

7:13

17:44

Jul

1

4: 2

20:56

1:42

23:15

The times (UT) in this table are for Dublin. On the west coast add about 12 minutes. North of Dublin, the days are a
little longer in summer and shorter in winter. South of Dublin, the days are a little shorter in summer and longer in
winter. At the equinoxes day and night are equal everywhere. The sky is dark enough for most astronomical observing
at the end of nautical twilight (sun 12° below horizon). The end of civil twilight (sun 6° below horizon) occurs about
midway between sunset and the end of nautical twilight.

Page 8

The Planets in 2008
Mercury, the elusive innermost planet, can be
seen (given a clear horizon) without too much
difficulty if you look at the right time.
The planet has a good evening apparition at
mid to late January. Best visibility occurs around
the 21st January, the planet’s magnitude is then –
0.6.
The best evening apparition of the year occurs in
late April and the first half of May, best visibility
occurs around 5th May when the planet’s magnitude will be –0.4. The graph shows Mercury’s position in the sky relative to the horizon at the end
of civil twilight (when the sun is 6° below the horizon). This occurs at about 50 minutes after sunset at this time of year.
For its morning apparitions the planet is briefly
visible around the end of July, but has a much
better showing in the second half of October.
Best visibility occurs around October 26th when
the planet’s magnitude will be –0.8.

No greatest elongations of the planet occur during
the year and it is not until 14th January 2009 that
the next greatest (evening) elongation occurs.
Mars was at opposition on 24th December 2007. At
the beginning of the year it is still a fine object, at
15.4” in diameter. The magnitude is then –1.5,
about the same as the star Sirius.
Its northerly declination (reaching 27° north) will
afford good views on nights of steady seeing.
As the years opens it is Martian spring in the northern hemisphere.
With only a 2° tilt towards the earth the small
south pole cap will not be easy to spot.

Venus has rather poor apparitions in the morning
and evening skies this year.
The planet is still visible at the start of the year,
but sinks into the dawn glow during February.
th

twilight. It is then a brilliant object of magnitude
–4.3. In a telescope the gibbous phase is visible.
The apparent diameter is 20”.

After Superior Conjunction on 9 June, the
planet is very slow to appear in the evening sky.
It is not until late October that it reappears, very
low in the south-west after sunset . By Christmas,
the planet will appear 19° high at the end of civil

The most prominent dark marking is the wedge
shaped Syrtis Major. It is well placed, on the Martian Central Meridian (CM), at 19.0 UT on 18th January. It appears 37 minutes later each night on the
CM, as the Martian day is 37 minutes longer than
the earth’s day.
By late February the diameter of the planet will
have dropped below the 10” mark, making it more
difficult to see the surface markings in a small
telescope.
The planet will descend into the twilight in June
with conjunction occurring on 5th December.
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Jupiter comes to opposition on July 9th in the constellation Sagittarius at magnitude -2.7. It continues to be poorly placed for telescopic viewing from
Ireland due to its southern declination (22-23°
South), reaching only about 15° altitude at best.
This will amplify any poor seeing, making it difficult to see fine detail on the planet. The apparent
size will be 47.4” .
Still, a good quality small telescope should show
the dusky belts, the Great Red Spot (GRS) and the
four Galilean moons. The intensities of the dark
belts varies over the years and there have been occasions when an entire belt has faded away. In the
Diary the GRS is assumed to be at longitude 119°
(Jovian System II), as it was in July 2007. The GRS
may drift in longitude as the year goes on, any update will be posted on the SkyHigh Update web
page (see page 27 for the address). In recent years
the spot has been a pale salmon colour.
Saturn has another good display this year. Opposition occurs on 24th February in Leo. The magnitude
is 0.2, less than last year, as the rings are less
tilted towards earth. The tilt of the ring is then
8.4° with the southern side on view. Enjoy the
view of the rings while you can.

Perihelion having occurred in 2003, the diameter is
still not far off the maximum possible at 20.0”.
By June, the altitude of the planet has declined
and during July the planet is swallowed up in the
evening twilight glow.
The planet will reappear in October. By that stage
the rings will be closing rapidly and will have
closed to nearly edgewise (0.8° south) by the end
of the year.

far north was in 1971). The disc diameter is just
3.7”, only barely noticeable in a small telescope.
Neptune comes to opposition on 15th August at
magnitude 7.8. It lies in Capricornus at declination
14° south (the last time it was this far north was in
1963). The small disc is 2.4” in diameter. So for
most purposes it looks just like a star.
Pluto appears as a faint stellar object of magnitude 14.1 in Sagittarius when it comes to opposition on 20th June.
Pluto is still only 17° south of the Equator although
virtually at the Summer Solstice point. This is due
to the high inclination of its orbit to the ecliptic.
Even to find the planet is a difficult object for a
small telescope. This year, Pluto continues to recede from the sun: it is now at 31.5 AU.
Pluto has three moons, two very small bodies (Nix
and Hydra) discovered in 2005 together with a
quite sizeable body called Charon (about 1200 km
in diameter) discovered in 1978. Pluto has been
given an “asteroid” number 134340.
Eris is extremely far away at 96.7 AU from the sun
and is only magnitude 18.7. It comes to opposition
on 19th October in Cetus. Observed as a slow moving object in 2003, it was not until two years later
that it was realised to be an object larger than
Pluto. Eris has been given an “asteroid” number
136199.
Eris has a satellite, Dysnomia, and is now known
to have a mass 27% greater than Pluto.

Titan (mag 8.2) is readily seen in a small telescope.
Some of the other main satellites may be seen in a
moderate telescope: Rhea (9.6), Tethys (10.1), Iapetus (10.3), Dione (10.3), Enceladus (11.6) and
Mimas (12.8). The opposition magnitudes are
quoted. Enceladus and Mimas are even more difficult than their magnitude would suggest due their
proximity to the glare of the planet. Iapetus is unusual is that it fades to 12th magnitude around
eastern elongation, this is due to the fact one side
of the planet is very dark.
Uranus comes to opposition on 13th September (at
magnitude 5.7) in Aquarius. The improvement in
visibility continues as the planet continues its slow
movement north. This year the planet is only 4-5°
south of the equator (the last time that it was so

This graphic of Mars shows the dark albedo marking
of the Syrtis Major and the bright basin Hellas on the
Central Meridian. This occurs on Jan 18th at 19 hrs
UT and 37 minutes later each night. South is up.
(graphic from Mars Previewer II).
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Eclipses in 2008
used to estimate the darkness of a total lunar
eclipse.

Total Lunar Eclipse 20th/21st February
A fine total eclipse should be visible after midnight, well placed in Leo. The moon remains above
the horizon for all phases.
The diagram below shows the passage of the
moon through the earth’s shadow. This also shows
the meaning of the various contact times given in
the table below, times here are given in UT (h:m:
s).
It is not possible to predict exactly how dark
the moon will get. On rare occasions the moon can
disappear completely and at other times it can appear bright orange. Usually it’s a rather dull copper
colour. The Danjon Scale (table at right) can be

The Penumbral phase refers to the semishadow, this effect is slight and many people will
not notice it. However, once the partial phase
starts the effects become very obvious.
Try some photography, particularly if you have
a digital camera. Place the camera on a tripod,
focus on infinity, zoom in and range through different exposures. You can either expose for the
umbra or the uneclipsed part.
The eclipse will be enhanced by the presence
of Regulus and Saturn (less than 5° away).

Danjon Scale

Total Lunar Eclipse 20/21 Feb 2008

L = 0 Very dark eclipse. Moon almost invisible, especially at mid-totality.

Penumbral Phase Begins (P1):

00:36:34

Partial Phase Begins (U1):

01:43:17

L = 1 Dark Eclipse, grey or brownish in colouration. Details distinguishable only with difficulty.

Total Phase Begins (U2):

03:01:09

Greatest Eclipse:

03:26:03

Total Phase Ends (U3):

03:50:55

Partial Phase Ends (U4):

05:08:46

L = 2 Deep red or rust-coloured eclipse. Very dark central shadow, while outer edge of umbra is relatively bright.
L = 3 Brick-red eclipse. Umbral shadow usually has a
bright or yellow rim.

Penumbral Phase Ends (P4):

06:15:38

L =4
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Very bright copper-red or orange eclipse. Umbral
shadow has a bluish, very bright rim.

Partial Lunar Eclipse 16th August
This eclipse will be well underway when the
moon rises on the evening of the 16th August. The
altitude of the moon will be only 11°at maximum
eclipse. The magnitude is 0.81 so a large portion
of the moon will be in the umbra (full shadow),
apart from the northern most part.
Times in the table below are given in UT (h:m:s),
remember to add one hour for summer time.

The Magnitude is the fraction of the solar diameter covered by the moon. The Obscuration is
the fraction of the apparent area of the solar disc
that is covered.
First contact is the time of the start of the
eclipse, max is the time of maximum eclipse and
last contact is the time of the end of the eclipse.
Maximum magnitude is the magnitude at the time
of greatest eclipse.
Partial Solar Eclipse from Ireland

Partial Lunar Eclipse 16 Aug 2008
Greatest Eclipse:

21:10:06

Partial Phase Ends:

22:44:14

Penumbral Phase Ends:

23:55:23

1 Aug 2008

Annular Solar Eclipse 7th February
An Annular Eclipse of the Sun is visible across
parts of Antarctica and the Southern Ocean on 7th
February 2008. The maximum magnitude is 0.965.
Greatest Eclipse occurs at 03:55 UT. Partial
Phase is visible from SE Australia and New Zealand.

Site

First
Max.
Contact

Last
Max.
Contact Magnitude

Malin
Head

08:22

09:12

10:04

0.327

Belfast 08:24

09:13

10:04

0.304

Armagh

08:23

09:12

10:03

0.297

Dublin

08:25

09:12

10:01

0.267

Galway

08:22

09:09

09:57

0.265

Cork

08:25

09:08

09:53

0.225

Nothing of the event is visible from Ireland.

Total Solar Eclipse 1st August
A Total Eclipse of the Sun is visible across the
extreme north of North America and down into
Asia, on Friday 1st August 2008.
The path of the eclipse crosses Arctic Canada,
Greenland, Siberia and western China. Best
weather prospects occur in the Gobi Desert in
China. Somewhat less favourable prospects occur
in and around Novosibirsk, Russia. Maximum duration of 2m 27s occurs not far from the Arctic
Ocean in Siberia. Greatest Eclipse occurs at 10:21
UT.
From Ireland the eclipse is partial, so a solar
filter will always be needed at all times. Details
for a number of locations in the country in the
table at right. The times are given in UT, add one
hour for Irish Summer Time.

A graphic showing the maximum of
the August 1st Solar Eclipse from Malin
Head, Co. Donegal. This occurs here at
09:12 UT. The zenith is up.
Eclipse Web Sites
Eclipse Details (F.Espenak):
http://sunearth.gsfc.nasa.gov/eclipse/eclipse.html

Maximum magnitude in Ireland occurs at Malin
Head, Co. Donegal with a value of 0.327
(obscuration of ~0.21). The altitude of the sun
here will be 36°.
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Eclipse Weather Prospects (J.Anderson):

Http://home.cc.umanitoba.ca/~jander/

Comets in 2008
A number of periodic comets are due to return, with perhaps 8P/Tuttle the best prospect of the year.
However, a bright comet may appear at any time, remember C/2006 P1 McNaught in early 2007.

6P/d’Arrest
Discovered as a very faint object by Heinrich
Louis d’Arrest at Leipzig, Germany in 1851. The
comet’s best appearance was in 1976 (that apparition was my first periodic comet that I observed – JON) when it was a binocular object. The
comet has been linked to La Hire’s Comet in
1678.
Perihelion occurs on 14th August. The period is
6.53 years. This years return is favourable. It
passes 1° west of Eta Aql on 25th July and just
over 1° west of Xi Cap on 9th August. It be perhaps be a 9th or 10th magnitude object. However
it will soon be disappear as it moves rapidly
south.

8P/Tuttle
Pierre Méchain at Paris discovered this comet in
1790, but was not recognised as a short-period
comet at the time. In 1851 Horace Tuttle
(Harvard College Observatory, USA) rediscovered
the comet. Since then the comet has been observed on all but its 1953 return. The best return
was in 1980 (magnitude just below 6). The period
is 13.51 years.
The comet has a favourable apparition around the
beginning of the year. On the evening of New
Years Day it stands very high up (60°), in the
south, when the sky gets dark. It may then appear 6th magnitude. As the comet is then only
0.25 AU from earth, look for a largish nebulous
patch. Remember, it will not appear as bright as
a sixth magnitude star.
However, the comet is rapidly heading south in
declination, standing only 12° high by mid January. Perihelion occurs on 26th January 2008. The
comet is the parent of the Ursid Meteor Shower
in December.

On new years day it lies 2° SW of Kappa Persei. On
the evening of 22nd January it comes within 10’ of
the famous eclipsing binary star Algol. How bright
the comet will be then remains to be seen.

46P/Wirtanen
Carl Wirtanen discovered a faint comet (16th magnitude) at Lick Observatory, California in 1947.
Close passes of the comet by Jupiter in 1972 and
1984 reduced the perihelion distance from 1.625 to
1 AU and the period to 5.44 from 6.71 years. The
best return was in 1990, when the comet became
10th magnitude.
The comet will have a good return in the spring
with the comet shining at perhaps 9th magnitude in
the evening sky. Perihelion occurs on 2nd February.
On the same evening the comet passes ½° SE of
Zeta Piscium (and less than 10’ NE of 66 Psc). The
path continues NE into Aries and Taurus.

85P/Boethin
Discovered by Rev. Leo Boethin in the Philippines
in 1975. The best apparition was in 1986 when the
comet became 8th magnitude. The period is 11.23
years.
The comet has a good return late in the year. Perihelion occurs on 16th December, maybe reaching as
bright 7th or 8th magnitude about this time. On 27th
December it passes about half degree north of
Kappa Piscium.
NASA’s Deep Impact probe is due to flyby this
comet on 5th December 2008. This target is an addon for the probe whose primary mission was Comet
9P/Tempel 1 in 2005.

C/2006 OF2 Broughton

17P/Holmes

Although rather faint (perhaps reaching 10th magnitude), Comet C/2006 OF2 Broughton will high up in
a dark sky for the last four months of the year. In
this period the comet keeps to a region north of
the figure of Auriga. On 20th December it passes
just 10’ SE of the star 2 Lyncis.

This usually very faint periodic comet had an outburst in late October 2007. The brightness increased rapidly from 17th to near 2nd magnitude.
By late-November 2007 the comet expanded
greatly and the surface brightness had fallen.

The comet was discovered by John Broughton in
Queensland, Australia in 2006. It might make an
interesting target to image this lesser known
comet.

Charts shows its position during early January are
given, see next page.
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Top: The track of 8P/Tuttle in early January
2008. The tick marks show dates at intervals of
one day (at 0 hrs UT). By late in the month the
comet will be too far south to be observed from
Ireland. Stars to magnitude 7 are shown.

Left: A close up of the path of 8P/Tuttle as it
passes between Alpha and Xi Piscium. This occurs
late on the evening of 6th January. Stars to
magnitude 9½ are shown.
North is up.
(charts from Guide8)

Comet Web Sites
BAA Comet Section:
www.ast.cam.ac.uk/~jds/
The Astronomer:
www.theastronomer.org
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Meteor Showers in 2008 by John Flannery
This might be a year for the dedicated meteor watcher to focus on the less studied showers. With the displays of
the latter part of 2008 somewhat lost to the Moon, it is worthwhile concentrating on showers that might yield data useful in building up a better picture of the dynamics and evolution of meteor streams. Do send in any observations you
make to the Irish Astronomical Society.

January — The Quadrantids are the first big
shower of the year and are predicted to peak on
the 4th at 07h. The Moon is just 4 days before New
and does not rise until 05h 30m. This means that
you should be able to catch the build up to the
maximum The Quadrantids exhibit a short, sharp
peak lasting only a few hours with the radiant in
northern Boötes. The radiant is at a useful altitude
only after midnight.
February — activity during the month is dominated by a handful of minor showers with low rates
from the Leo-Virginid complex. Sporadic activity
tends to be very loose too, making with it difficult
to distinguish shower members from the general
sporadic background. The odd bright fireball may
be seen.
March — again, March is characterised by low
rates of meteors with only the Virginid complex of
radiants producing some activity throughout the
month. The source of these particles is the Jupiterfamily of comets and the material shed by them as
they orbit the Sun. The diffuse source drifts
through the zodiacal constellations over the course
of the year and during the barren period of major
showers we may notice the occasional meteor from
one of these ecliptic streams.
April — the Lyrid meteor shower peaks on the
21st at 23h but is badly affected by Moonlight this
year. Our natural satellite is just two days after
Full on the night of maximum and up all night. I’ve
dubbed this shower “The Tears of Orpheus” after
the Greek myth but the moniker has never quite
caught on!
May — the Eta Aquarids reach a peak on the 5th
at 18h but the radiant is low from here and only at
a useful altitude in the pre-dawn hours. Moonrise is
at 04h and nautical twilight begins at 03h so you
might spot some of the brighter meteors against
the lightening sky. The Eta Aquarids are particles
laid down along Comet 1P/Halley’s outbound orbit.
June — The enduring twilight at this time of
year means that the role of monitoring active
showers falls to observers using radio techniques.
July — The southern component of the Delta
Aquarid stream peaks on the 27th at 19h but is

again badly affected by the Moon just three days
after Last Quarter (Moonrise is at 23h 30m). The
radiant clears the horizon after midnight and increases in altitude approaching dawn.
August — The Perseids are predicted to peak at
06h on the 12th this year and conditions are ideal
for the latter half of the night as the Moon sets
around midnight. Perseus lies above the northeastern skyline as darkness falls and the radiant
gains in altitude throughout the night.
Perseid meteors are bright and fast with a number leaving brief trains. This year we may sweep
through a ribbon of material laid down by the Perseid parent comet during its return in 1479 but predictions vary as to whether there will be any enhancement to normal rates or if there are, will it
be characterised by quite faint meteors.
September — A strong outburst of the Alpha
Aurigids are predicted for the 1st at 11h 37m in
2007 but this will be badly affected by Moonlight.
Whether rates elevated slightly above normal are
possible in 2008 it remains to be seen. The usual
Alpha Aurigid ZHR is 7.
The second half of the year often sees more
sporadic meteors noted. Sporadics are meteors
that have no known shower association and can appear from any direction in the sky. Some may also
be remnants of a long defunct shower.
October — the Orionids are the best known
shower of the month and are associated with 1P/
Halley. The radiant is near the border of Orion and
Gemini close to γ Geminorum. Rates are good with
many swift meteors. The maximum in 2008 is predicted for the 21st at 04h but the Moon is just a
day before Last Quarter and rises at 23h. The International Meteor Organisation’s database suggests a
12-year period to Orionid rates and higher numbers
should be expected during 2008 to 2010. Regardless
of the Moon phase any observations will be very
helpful.
November — although we expect the Leonid
rates to have declined back to normal levels following the enhanced activity the last few years, it
doesn’t mean meteor observers can relax! Observations at this time help determine the boundaries
for storm levels and can build a longer history of
the shower in “lean” years. The maximum on No-
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vember 17th at 09h is plagued by moonlight, unfortunately.
The other well known November meteor
shower, the Taurids, are characterised by slow meteors with occasional high numbers of fireballs. An
extraordinary run of observations over a couple of
weeks in 2005 from Ireland saw observers note a
large number of bright Taurids. A swarm of large
particles in the meteoroid stream accounted for
this increase and the 3-year period in the rates
suggested by researchers means that 2008 is another favoured year. Please report any observations you make to the IAS.
The Taurids actually exhibit two major components; the southern Taurids peak on November 5th
at 04h, which is one day before First Quarter Moon
(it sets that evening at 22h 45m). The northern
stream peaks on November 12th at 4h but the
Moon is a day before Full and visible throughout
the night.
The Taurids are actually superimposed on a series of complex radiants and are associated with
Comet 2P/Encke which has a 3.3 year orbit around
the Sun — the shortest known of any comet.

to the “hard” nature of the material the particles
are composed of. The shower remains at maximum
for over 24 hours and the radiant is visible from
our latitude all night, reaching its highest altitude
around 02h. Modelling of the Geminid stream suggests the best displays are still to come in the latter part of the 21st century.

December — the Geminids (maximum on the
13th at 18h) succumb to the nearly Full Moon but
they can be considered even richer than the better
known Perseids. The meteors are bright, though
few produce persistent trains. This is probably due

The International Meteor Organisation are the
world wide body that encourages co-operation in
meteor studies. Their annual meteor calendar is
available at www.imo.net

The Ursids are somewhat overshadowed by the
more illustrious Geminids, unfortunately. They
peak this year on the 22nd at 07h and with moonrise not until 04h there is a good opportunity to
watch them in a moonless sky for most of the
night.
Comet 8P/Tuttle, the Ursid parent, is at perihelion on January 27th, 2008, and some predictions
suggest we may encounter a filament of material
laid down during one of its previous returns to the
inner Solar System. The normal ZHR of 5 could
climb ten-fold if this is the case so all observers
are urged to monitor the shower closely.
The Ursid radiant is close to Kocab (Beta Ursae
Minoris) and so the shower is visible all night from
our latitude.

Principal Meteor Showers of 2008
Shower

Activity

Date of

Moon’s Age

Period

Maximum

Quadrantids

01 Jan - 05 Jan

04 Jan

4 days before New Moon

Lyrids

16 Apr - 25 Apr

21 Apr

η Aquarids

19 Apr - 28 May

δ Aquarids

Speed

r

ZHR

Parent Body

41 km/s

2.1

120

2003 EH1

2 days after Full Moon

49 km/s

2.9

18

C/Thatcher (1861 G1)

05 May

1 day after New Moon

66 km/s

2.7

60

1P/Halley

12 Jul - 19 Aug

27 Jul

3 days after Last Quarter

41 km/s

3.2

20

96P/Machholz (?)

Perseids

17 Jul - 24 Aug

12 Aug

3 days after First Quarter

34 km/s

2.9

110

109P/Swift-Tuttle

Orionids

02 Oct - 07 Nov

21 Oct

1 day before Last Quarter

66 km/s

2.9

20

1P/Halley

N. Taurids

01 Oct - 25 Nov

05 Nov

1 day before First Quarter

29 km/s

2.3

5

2P/Encke

Leonids

14 Nov - 21 Nov

17 Nov

2 days before Last Quarter 71 km/s

2.5

var. 55P/Tempel-Tuttle

Geminids

07 Dec - 17 Dec

13 Dec

2 days after Full Moon

35 km/s

2.6

120

Ursids

17 Dec - 26 Dec

22 Dec

3 days after Last Quarter

65 km/s

3.0

5

km/s

3200 Phæthon
8P/Tuttle

A meteor shower is named for the constellation in which the radiant, or point of origin of the meteors, appears to lie. The suffix “id”
has a Greek root and means “child of”. The exception are the Quadrantids, named for a now defunct star pattern that was originally comprised of some of the stars of Boötes.
“r”, the “population index”, is an indication of the proportions of bright and faint meteors in a shower. It is computed from the shower’s
magnitude distribution. A value in the range 2.0 to 2.5 indicates meteors brighter than average while a result closer to 3.0 means fainter.
The date is the expected date of the maximum. The period of visibility may extend a few days either side of maximum — though much
lower rates may be recorded. The ZHR, or Zenithal Hourly Rate, is a measure of a shower’s activity. It assumes perfectly dark clear skies,
the radiant source overhead, and no meteors missed.
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Asteroids in 2008
At least three of the brighter asteroids
come to opposition under favourable conditions
in 2008. The biggest asteroid, Ceres, does not,
but it was in opposition in November 2007 and is
still a readily identifiable object during the opening weeks of the year. The three mentioned that
come to opposition this year are (15) Eunomia at
magnitude 8.2 on January 11th about two degrees
north east of the star Delta Geminorum, (4) Vesta
on October 31st at magnitude 6.4 about three degrees west of Gamma Ceti, and (9) Metis at magnitude 8.5 on November 4th about one degree
north of the star Mu Ceti.

the stars noted as variable. The only one with an
easily perceptible variation is that marked YZ in
the Metis chart. This will probably appear fainter
(smaller) than indicated but will still be among
the brighter stars in the field.

It is almost a national duty to observe
Metis. It was discovered at Markree Castle in Co.
Sligo in 1848 by A. Graham. The owner of the castle, Edward Joshua Cooper had erected a monster
25 foot long achromatic refractor with an aperture of over thirteen inches. This was the largest
refractor of its day. Just think that within a couple of decades Ireland has housed both the largest refractor and the largest reflector in the
world (Birr, Lord Rosse). Good work was done at
Markree, including the discovery of a comet. Rev.
Webb was concerned that the precautions Cooper
put in place in observing the sun were scarily optimistic.

Remember that the asteroid will look like one
of the stars. A seemingly extra "star" can change
the whole appearance of the field. I would suggest that if you are going out any particular night
to find the asteroid you make a copy of the map
leaving out the trail. Then draw a "star" in the
position indicated by the trail and use this new
map to find the field and the asteroid.

Except in badly light polluted locations,
these asteroids are within the range of average
binoculars, say 10x50. The field of view of such is
about five degrees of arc, roughly the distance
between the "Pointers" of the Plough. Four maps
are appended (see next page) which it is hoped
will aid in finding and identifying each asteroid.
Each map covers a field of five degrees. The
orientation of the maps is such as the field would
present at midnight on the first date indicated. A
line running vertically through the centre would
reach the zenith, not the North Celestial Pole.
The orientation would be different at other times
of the night, or at the same time on appreciably
different dates. You may notice that the maps for
Ceres and Metis cover almost the same part of
the sky but the orientation is changed considerably because of the different dates. The faintest
stars in the maps are about magnitude 8.5. Except in the case of Vesta, which is much brighter,
the asteroid will be about equal to the faintest
stars in the map. Depending on your location and
instrument, you may see more and fainter stars
than those shown or you may have difficulty seeing any of them. If you happen to compare these
charts with other maps you may find several of

Under each map is shown the celestial coordinates, RA and Dec, for the centre of the map.
The trail for the asteroid is shown starting from
the named end. For Ceres the position is marked
for each fifth day. For the others the position is
marked for each day for a week before and after
opposition.

Good luck! Let us know how you get on.
“Sky Diary (Dec. 2008)” continued from page 7:
13

Epsilon Geminorum (mag 3.2) occulted by the
full moon; disappearance at 21:06 UT and reappearance at 22:07 UT.

13/14

Geminid meteors at maximum (18hrs), but
moon is full.

16

Comet 85P/Boethin at perihelion, 1.15 AU.

21

Lunar grazing occultation of 6.9 magnitude
star SAO157778 at about 07:11UT. The southern limit passes just east of Malin Head, Co.
Donegal across to Annalong, Co.Down.

21

Winter Solstice at 12:04 UT, shortest day of
the year.

22

Pluto at solar conjunction.

21/22

Ursid meteors at maximum, slight moon interference before dawn.

25

Eclipsing binary Lambda Tauri at minimum
brightness (21.1 hrs).

26

Neptune less than 2° north of Venus in the
evening sky.

26

Furthest lunar apogee of year (406,600 km).

29

Latest sunrise of the year (at Dublin), 08:40
UT.

31

Mercury (mag –0.7) below left (just over 1°) of
Jupiter (mag –1.9), very low after sunset.
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Asteroid Paths in 2008

Path of 1 CERES
Jan 1st to Jan 31st
5° Circle centred on
R.A. 02h 40m Dec. +11° 28m

Path of 15 EUNOMIA
Jan 4th to Jan 18th
5° Circle centred on
R.A. 07h 26m Dec. +23° 11m

Path of 9 METIS
Oct 28th to Nov 11th
5° Circle centred on
R.A. 02h 47m Dec. +11° 13m

Path of 4 VESTA
Oct 24th to Nov 7th
5° Circle centred on
R.A. 02h 31m Dec. +03° 32m

Zenith is up, for the first date indicated (at 0 hrs). All circles 5° in diameter.
(charts from Guide8).
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Variable Stars in 2008
Eclipsing Variables

Minima of Algol

Algol or β Persei is the most famous Eclipsing
Variable (EV) in the sky. Every 2.8673 days the
fainter star eclipses the brighter one and the combined brightness drops by two thirds (from magnitude 2.1 to 3.4). From being almost as bright as α
Per it becomes fainter than γ Per or δ Per. The
dates and times of well placed minima of Algol are
given in the table at right.

Jan
Feb
Aug
Sep
Oct
Nov
Dec

13d
5d
17d
8d
1d
13d
3d
29d

22.9h; 16d 19.8h
21.5h; 25d 23.3h; 28d 20.1h
0.2h
22.7h
21.1h; 21d 22.8h; 24d 19.6h
21.3h
23.1h; 6d 19.9h; 26d 21.6h;
18.4h

All times are in UT (days hours) and are geocentric.

A few minima of the some other notable EV’s
are given in the Diary. They are: δ Lib which drops
to 4.9 from 4.0 every 2.3274 days; circumpolar RZ
Cas (period 1.1952 days) goes from 6.2 to 7.7; λ
Tau (period 3.9530 days) goes from 3.4 to 3.9; TX
UMa (Period 3.0632) goes from 7.1 to 8.8; U Sge
(Period 3.3806) has a large drop from 6.6 to 9.2.
The eclipsing variable θ1 Ori A in the Trapezium
Multiple Star System, discovered as recently as
1975, has a minimum at 2.4 hrs UT on the night of
20/21 November. The fall is from mag 6.7 to 7.5 in
a period of 65.4325 days.

Long-Period Variables
Star

Date
of Max.

R Leo
U Ori
S Vir
Omi Cet
R Aql
R And
R Cnc
Chi Cyg
R Tri
R Aqr
R Cas
T Cep

1
31
31
3
21
27
18
2
4
18
20
30

Jan
Jan
Jan
Feb
Mar
Jun
Sep
Nov
Dec
Dec
Dec
Dec

Mean Mag. Range

5.8-10.0
6.3-12.0
7.0-12.7
3.4- 9.3
6.1-11.5
6.9-14.3
6.8-11.2
5.2-13.4
6.2-11.7
6.5-10.3
7.0-12.6
6.0-10.3

Long-Period Variables (LPV)
These intrinsic variable stars follow fairly regular cycles over a large range in brightness. The table (at left) gives predicted dates of maxima for
bright and well-placed LPV’s during the year.
The Date is the predicted maximum based on
the average period. The Range is the mean of the
extremes.
However, there can be quite a difference for
any particular cycle. In early 2007, Omicron Ceti
(Mira) had a remarkable bright maximum of magnitude 2.2.
Variable Star Web sites
V.S.O.G.:
www.irishastrosoc.org/vsog/vsog.htm
A.A.V.S.O. (inc. charts):
www.aavso.org
BAA V.S.S.:
www.britastro.org/vss/
The Light Curve (at left) shows
estimates of R Trianguli for
nearly two full years since the
start of 2006.
Maxima of this LPV are expected in March and (better
placed) in December.
Raw (i.e. includes unvalidated data)
Light-Curve, courtesy of AAVSO.

The IAS has an active Variable Star Observers Group
that co-ordinates observations
from members.
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More Favourite Double Stars
by James O’Connor
riods of 9.2 and 2.9 days, respectively.
The doubles in my list are those that I like to
return to again and again. I think that they are all
very interesting, if for a variety of reasons. If
there are any on the list that you haven’t yet seen,
I suggest that you have a look as soon as you get
the chance. You won’t be disappointed. Many of
the objects are not simple doubles but systems involving several stars.
In last year’s Sky-High, I described a number of
double stars which I tend to observe frequently because of their exceptional splendour or interest.
As mentioned in last year’s article, double stars
are of two kinds, “binaries” and “optical pairs”.
Binaries are pairs that are close together in space
and revolve around their common centre of gravity. “Optical pairs” are not physically associated
with one another; they are simply close to the
same line of sight and may be at widely differing
distances from Earth.
Last year I reviewed eight pairs. We will now
have a look at a further nine.
Albireo ( Cygni): This is one of the finest of all
stellar pairings by reason of the splendid colour
contrast (yellow and blue) between the components. With a separation of 35 seconds of arc, the
beauty of the couple can be appreciated even in
the smallest telescope. The magnitudes are 3.0
and 5.3, respectively, giving an 8.3 to 1 difference
in brightness. The wide difference in brightness is
not a problem because of the large separation. It
is interesting to view their spectra side by side in a
star spectroscope. The weakness of the primary at
the blue end and of the companion at the red end
then become very obvious.
This is the only double pair on my list that is not
a binary. The blue star is about twice as far away
as the yellow primary star.
The primary has been shown spectroscopically
to consist of two components. The blue companion is also very interesting to astrophysicists as it
has a hydrogen emission spectrum.

When I first observed the pair in the mid1950’s, the separation was about 2 seconds of arc.
This has now expanded to 4.5 seconds, making it
an easy object for all but very small telescopes.
Greatest separation of 6.5 seconds of arc will occur
about 2065.
At a distance of 72 seconds to the SSE (P.A.
164) from the main pair, lies a third star, Castor C
of magnitude 9. This is an eclipsing binary with a
period of 0.814 days, both components being red
dwarfs. There are, therefore six stars in the overall Castor system. During eclipses, the magnitude
of Castor C drops to 9.6.
Ras Algethi ( Herculis): Mary Proctor, in her
famous “Evenings With The Stars”, writes as follows in relation to this star:
“……a splendid double when seen with a powerful telescope, the components being emerald and
green. The writer can never forget the feeling of
amazement with which she gazed at this celestial
gem through the 12-inch lens at Yerkes Observatory, nor the exclamation of delight when it was
glimpsed by an observer who told her to come
quickly and look at Alpha Herculis …… this was
one of the red-letter day experiences, indelibly
recorded in her memory ……”
Alpha Herculis is well removed from the six core
stars of Hercules and would seem to fit more naturally with those of Ophiuchus. It forms a fairly
prominent triangle with Alpha and Kappa of that
constellation.
The separation of the components is 4.4 seconds of arc. The colours are not quite as described
by Mary Proctor. The primary, of spectral class M
and orange-red in colour varies between magnitudes 3.1 and 3.9. The bluish companion is blue in
colour and shines at magnitude 6.0. The latter is a
spectroscopic binary with a period of 51.6 days.
Robert Burnham writes as follows about Alpha
Herculis in his “Celestial Handbook”:

Castor (Geminorum): This binary is arguably
the finest double visible from Ireland. The components are of magnitudes 2.0 and 2.9, respectively
and the period of revolution is 420 years. Both
components are spectroscopic binaries, having pe-

Alpha Herculis is a typical red giant. With a
mass of only a few suns, but a diameter a few hundred times greater, the density works out to less
than 0.0000001 the solar density, a virtual vacuum
by any ordinary earthly standards. The temperature varies from 2400K to about 2650, making
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this one of the coolest* of all known stars. Much
of the radiation is emitted in the infra-red; if our
eyes were sensitive to radiation at all wavelengths, Alpha Herculis would appear one of the
most brilliant stars in the sky.”
Burnham goes on to point out that “an interesting
feature of the system is the presence of a vast expanding gaseous shell which clearly originates in
the red-giant primary star but extends out far
enough to envelop the companion star.
If you possess a star spectroscope, don’t neglect to
turn it on Alpha Herculis. The prominence of the
dark bands and lines is something to remember!
(* Much cooler stars than Alpha Herculis have since
been discovered.)
Omega () Leonis: If you have an equatoriallymounted telescope, you can easily find sixthmagnitude Omega by first going to the first magnitude star Regulus, moving 3 south and then 10
westwards. The components are of magnitudes 5.9
and 6.7, respectively. Both stars are white.
I remember having spent a good deal of time in the
1950’s in fruitless attempts to separate this double
with a newly constructed 15-cm reflector. Relying
on an out-of-date noting in Norton’s Star Atlas, I
expected the separation of the pair to be almost
one second of arc and so within the range of the
scope. Years later, I discovered that, at that particular time, the separation was only 0.2 seconds
of arc, putting separation far beyond the capabilities of the telescope that I was using. The good
news is that the double has since widened to 0.7
seconds and, while not exactly easy, the stars
should be separable in a telescope of 20-cm aperture or larger. The current position angle is 100.
The pair will continue to widen for a long time to
come, reaching a maximum separation of 1.35 seconds of arc about 2040.
My most memorable observation of this binary was
on the night of 10th April 1995, when it was occulted by the moon. The primary winked out two
seconds before the companion.
Epsilon () Lyrae (The double-double): This is a
good object to have on a short list for showing to
visitors. Given good seeing conditions, it is certain
to please and will not be washed out by light pollution such as may happen to objects of other kinds.
We have here two pairs separated by the wide
space of 208 seconds of arc. The magnitudes of

the first pair, AB, are 5.0 and 6.1, respectively and
the separation 2.40 seconds. The components of
the second pair, CD, are more nearly equal in
brightness, with magnitudes of 5.2 and 5.5. Their
separation, at 2.36 seconds, is marginally less than
in the case of AB.
The orbital periods are fairly long, of the order of
1200 years and 600 years, respectively. The two
pairs are physically connected; they share a common proper motion and a radial motion of 17.5
miles per second of approach.
The brighter component of the AB pair is a spectroscopic binary. This means that there are five stars
in the system as a whole.
Sigma () Orionis: Strictly, this is not a double but
a multiple star. It is a magnificent grouping of
five stars (although the fifth is detectable only in
large telescopes). The brightest component, usually labelled AB, is of magnitude 3.7. Star C is 11
seconds from AB in P.A. 236 and is of magnitude
10. Star D (of magnitude 7.2) is 12.8 seconds from
AB in P.A. 85 while star E (magnitude 6.5) is distant by 42 seconds in P.A. 61. The main star, AB,
is itself a double, but as the separation is only 0.25
seconds, it can be split only in very large instruments.
All the components of Sigma Orionis are bright hot
stars of spectral classes O, B and F. There are subtle colour differences between them. The total
luminosity of the system is about 5000 times that
of the sun. Star E is remarkable for the great intensity of its helium lines.
A feature of Sigma is that photographs of the
nearby “Horsehead” dust cloud show it casting a
shadow of part of the cloud on an adjoining part of
the same cloud.
Mizar (Zeta () Ursae Majoris): This star, located
at the “bend” in the handle of the “Plough”, was
the first double to be discovered and the first to
be photographed. Robert Burnham, in his
“Celestial Handbook”, quotes C.E.Barnes as having
designated Mizar a “pioneer star”, which “never
fails to inspire awe, however frequently observed”.
The components of Mizar are of magnitudes 2.4
and 4.0, respectively, and are separated by the
fairly wide gap of 14.4 seconds of arc. This makes
the object an easy object in almost any telescope.
Both stars are white. Separated from the pair by
11.8 minutes of arc is the 4th magnitude star Alcor.
This is readily visible to the naked eye and has a
common proper motion with Mizar.
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Each component of Mizar is a spectroscopic binary,
as is the accompanying star, Alcor. The periods of
the two components of Mizar are 20.5 days and 182
days, respectively.
Xi (Ursae Majoris: This magnificent binary is of
great historical interest. William Herschel discovered the orbital motion of its components in 1780
and it was the first binary to have its orbit computed. The magnitudes of the components are 4.3
and 4.8, respectively. Both resemble our sun in
type, size and brightness. At a distance of 26
years, it is one of the closest binaries to the solar
system. It forms a wide pair, one of the three socalled “doe’s leaps”, with Nu ( Ursae Majoris.
The period of the binary is just under 60 years.
The greatest separation is 3.1 seconds of arc and
the least is 0.8 seconds. At present it is 1.6 seconds in P.A. 225. Both components are spectroscopic binaries and so the system is, in fact, quadruple.
My first “contact” with Xi was in 1955, when the
companion was directly south of the primary star
and 1.6 seconds from it. Since that time, I have
witnessed the fascinating spectacle of the steady
motion of the companion through 8/9ths of a revolution to its present position.
Gamma () Virginis: Situated just 1½  south of the
celestial equator, this is one of the really famous
binaries. The components are white in colour and,
at magnitudes 3.6 and 3.7, respectively, of almost
equal brightness. The period is 171 years.

A remarkable feature of this pair is the great eccentricity of the orbit. This was particularly evident during recent years. Normally, it is quite easy
to separate the two stars but when they are closest together (an occurrence called periastron) they
approach within 0.35 seconds of each other. This
corresponds to a physical separation of about three
astronomical units. Separation then requires a
large telescope and very steady seeing. The most
recent periastron was in early 2005. Observing on
the night of 28 April 2005, with a 30-cm telescope
and a magnification of 300, I am fairly sure that I
could see an elongation of the combined image of
the two stars. I was very pleased at being able to
do this but, of course, it fell far short of separation. The stars are now drawing apart, the current
separation being just about one second of arc.
Separation is, therefore, now relatively easy and
will become easier with the passage of time. The
pair will be at their widest (6.2 seconds of arc) in
2091.
These nine stars, together with the eight that I
reviewed last year, are, as I said, my favourites.
So, now, why not go and make your own assessment of them.

The diagrams below show the relative orbits of
Xi Ursae Majoris and Gamma Virginis. The centre
of the chart is the primary star, while the position of the secondary star is indicated by the circles. Only every second circle is labeled for
Gamma Vir.
Each tick mark on the axes is ½ second of arc
in length. South is up.
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From Eros to Apophis – a Century of Near Earth Asteroids
by Patricia Carroll
The first known asteroid, Ceres, was discovered by Giuseppe Piazzi in Sicily on January 1st,
1801, the first day of the 19th century. By the end
of that century over 400 had been discovered, all
in orbits lying in a belt between those of Mars
and Jupiter. The use of photography from the beginning of the 1890s accelerated the discovery
rate.
In 1898 Gustav Witt of Urania Observatory in
Berlin discovered an asteroid-like object in an unusual orbit. At the time of its discovery it was
seen to be moving very fast in relation to the
stars, about half a degree per day. This implied
that is was very close to the Earth. Other observations soon followed, while old photographic
plates were scanned for images of this object, informally known as Witt’s planet, which was given
the provisional designation 1898 DQ. (All asteroids are given a provisional designation consisting
of the year of discovery followed by two letters
until their orbits are well known. Then they are
given a number.) It was eventually determined
that this object travelled from outside the orbit
of Mars to just outside the orbit of Earth. It was
given the number 433 but is better known to us
as Eros. Over the following couple of decades a
number of objects in similar orbits were discovered: Albert in 1911; Alinda in 1918; Ganymed in
1924; Ivar in 1929. Both Albert and Ivar were lost
soon after discovery, a common occurrence
among such objects at the time. Both were subsequently recovered, Albert not until 2000.

Within a period of two months in 1932 two objects, which would give their names to two
classes of what became known as near-Earth asteroids (NEAs), were discovered. In March,
Eugene Delporte of the Royal Observatory of Belgium discovered an object which orbited between
the asteroid belt and Earth, and was later given
the name Amor. All objects with orbits which approach, but do not cross, Earth’s orbit from the
outside are now known as Amor asteroids. In late
April, Karl Reinmuth discovered an object which
crossed the Earth’s orbit. This was the first of its
type. Unfortunately it was lost a few weeks later.
Reinmuth’s object was given the name Apollo and
asteroids which cross the Earth’s orbit, and have
periods greater than one year, are placed in the
class of Apollo asteroids. Apollo was recovered in
1973.

Beginning in the late 1940s, many asteroids,
including NEAs, were detected as trails on photographic plates in several sky surveys. These were
considered a nuisance by those who were compiling the survey, but incidentally provided information to asteroid observers. The first systematic
programme for detecting NEAs commenced in
1973, using the 46 cm Schmidt camera at Palomar
and was called the Palomar Planet-Crossing Asteroid (PPCA) survey. It was instigated by Eugene
Shoemaker and others who were interested in
learning more about these neglected objects. As
part of this programme, Eleanor Helin discovered
1976 AA. This object had an orbit which crossed
that of the Earth, but had a period of less than
one year. It was given the name Aten and was the
first of a new class of objects.

Since the 1980s an increasing number of projects have been started to detect near-Earth objects (NEOs), both asteroids and comets. These
include Spacewatch, NEAT (Near Earth Asteroid
Tracking), LINEAR (LIncoln Near Earth Asteroid
Research), LONEOS (Lowell Observatory Near
Earth Object Search) and the CSS (Catalina Sky
Survey). As a consequence of these surveys, the
number of near-Earth asteroids discovered has increased dramatically. Annual discoveries from
1971 to 1988 were predominantly in single figures. In 1989, eighteen were discovered. Numbers
have steadily increased each year since that
time, so that in 1998 there were 205 discoveries
and in 2006 a total of 640 newly discovered NEAs
were added to the count.

In 1994, the impact of Comet Shoemaker-Levy
9 on Jupiter brought to our attention the fact
that smaller solar system bodies can collide with
larger ones and cause considerable damage. A
subgroup of NEAs called Potentially Hazardous Asteroids (PHAs) is defined as consisting of those
larger than 100 m in diameter which can come
closer than 0.05 AU from Earth. Distances from
Earth are also measured in lunar distances (LD),
the distance from the Earth to the moon. 0.05 AU
is equal to approximately 20 LD. NASA has sponsored a Near-Earth Object Program to coordinate
attempts to detect at least 90% of Earthapproaching asteroids that are greater than 1 km
in diameter, and which may pose a significant
danger to Earth. It is difficult to calculate the orbits of many of these bodies for a long time in
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advance because of gravitational perturbations
due to close encounters with the Earth. An asteroid discovered in 2004, Apophis, will come within
0.09 LD of the Earth on 13th April 2029, about
32,000 km above the Earth’s surface. Depending
on how it is perturbed by the Earth’s gravitational field at that point, there is a tiny chance
that the 400 m object will impact the Earth on its
next close approach in 2036. The year 2008 marks
the centenary of the Tunguska event, when an
object, estimated at 60 m in diameter, impacted
the Earth in a sparsely inhabited region of Siberia
on 30th June 1908 and caused considerable damage over a wide area.

Some of the brighter objects visible in 2008 are
shown in the table below.

The combination of the efficient discovery
programmes and the dissemination of this information via the Internet means that amateur astronomers have the opportunity to observe some
of these objects quite soon after their discovery.
For example 2006 VV2, discovered in November
2006, was seen as a 10th magnitude object in late
March 2007 by many astronomers across the
world as it passed 8.8 LD from Earth. Unfortunately, from the observer’s point of view, most
new discoveries are around 15th or 16th magnitude.

N.E.A. Web Sites

Obviously they are not particularly bright, but if
you are prepared to wait another few years some
of the earlier discoveries will become visible, even
in a very modest telescope or binoculars. Ganymed
will reach magnitude 8.5 in October 2011 and Eros
will also reach the same brightness in February of
the following year. However, it is always important
to keep a look out for information on new discoveries as they may brighten within a short time, as
2006 VV2 demonstrated.

Current information on bright NEOs:
www.spaceweather.com
Detailed information from the JPL:
http://neo.jpl.nasa.gov
Armagh Observatory:
http://star.arm.ac.uk/

Near Earth Asteroids in 2008
Number/Name

Date

(year of discovery)
2005 WJ56
153591
(2001)
1620 Geographos
(1951)
8567
(1996)
4179 Toutatis
(1989)

Distance

Maximum magnitude

Classification

(AU/LD)
January 10
February 20
March 17
September 12
November 9

0.028
11
0.07
26
0.13
49
0.14
53
0.05
20

11.3
11.8
12.8
12.5
13.5

The (approx.) maximum magnitude may occur some days before or after the closest approach.
The Date and Distance is that of closest approach.
1 AU = 150,000,000 km. 1 LD = 384,000 km.
PHA = Potentially Hazardous Asteroid.
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Aten
PHA
Amor
Apollo
PHA
Amor
Apollo
PHA

Spaceflight in 2008
by John Flannery
Planetary science from missions scattered
across the Solar System dominated recent
spaceflight news but the focus of unmanned exploration over the next 12 months will now shift
to the Moon. The same period also sees a number of major components of the International
Space Station (ISS) being ferried into orbit and a
final servicing mission to the Hubble Space Telescope. China has their third manned spaceflight
slated for September 2008 and this will be followed with great interest.
The Moon in focus
The Japanese SELENE (SELenological and ENgineering Explorer) mission leads the charge to
the Moon and was launched in September 2007.
The probe will carry out a global survey of the
Moon that includes geological mapping, gravity
studies, and evaluating the lunar space environment. Two sub-satellites will be injected into
polar orbit; one will relay communications while
the other will help accurately measure the
Moon’s orbit and precession.
China’s Chang’e 1 followed SELENE a month
later and is that country’s first lunar mission.
The spacecraft will remain in lunar orbit for a
year and will obtain 3D stereo images of the topography. Chang’e 1 is also regarded as a technology and engineering demonstration flight.
The probe is named for the Moon goddess. India’s Chandrayaan-1 (“Moon Craft” in Sanskrit)
is now planned for April 2008. The unmanned
probe will orbit the Moon for two years returning scientific data and will release a small impactor at some point. Objectives include testing
India’s technological capabilities in space and
searching for surface or sub-surface ice at the
Moon’s poles. The success of this venture will
help the Indian Space Research Organisation decide on the goals of a future lunar mission that
may include a small rover.
Launch of NASA’s Lunar Reconnaissance Orbiter
(LRO) is planned for late October 2008. The satellite will primarily survey lunar resources and
create highly detailed maps of the surface to
aid in planning for future manned landings on
the Moon. Piggy-backing on the mission is the
Lunar CRater Satellite (LCROSS). The upper
stage of the launch rocket will be commanded
to impact a permanently shadowed area of one

of the of one of the Moon’s poles and LCROSS will
observe – and fly through – the resultant debris
plume performing spectral analysis. The goal is to
confirm whether there are water ice deposits at
the poles.
Manned mission highlights
A number of crew rotations on the ISS take place
over the next 18 months. Expedition 16 commenced their tour of duty in October and Discovery
delivered the Harmony module that has been attached to the ISS. A shuttle flight by Atlantis in December 2007 will see the European-built Columbus
module mated to the ISS and exchange of one of
the Expedition 16 crew. Endeavour will ferry the
Japanese built Kibo component to the station in
February 2008. The Soyuz craft that will launch the
Expedition 17 crew in April 2008 will also see the
first South Korean in space. As is usual, the flight
will be followed a couple of weeks later by a shuttle mission. There are a further two space shuttle
trips to the ISS scheduled for the rest of 2008 along
with the final Hubble Space Telescope servicing
mission, to take place in August 2008. Atlantis will
fly the primary mission but NASA will place Discovery on standby in case a rescue mission is required.
China’s third manned mission lifts off in September
2008 and this flight will have three taikonauts on
board. The mission will incorporate a spacewalk, or
Extra-Vehicular Activity (EVA). Other details of the
flight are still sketchy however.
The maiden flight of ESA’s long-delayed Automated
Transfer Vehicle (ATV) has now been pencilled in
for February 2008. The craft will ferry cargo to the
ISS and remains attached to the space station for a
period of six months before undocking to burn up
in the Earth’s atmosphere along with any waste the
station crew load it with. Following the first test
vehicle (named Jules Verne) one ATV will be
launched about once a year.
Space science in the months ahead
NASA’s Phoenix Scout mission is the sole Marsbound craft during the period and was launched in
August 2007. The lander is targeted at a high
northern Martian latitude where it will sample arctic ices to study the planet’s water history and
look for the existence of a sub-surface “habitable
zone” where microbes may thrive.
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Now deferred until July 2008, Herschel and
Planck are two European space telescopes that
will be launched together. Herschel is tuned to
the far infra-red and sub-millimetre wavelengths
of the electromagnetic spectrum and will study
new-born galaxies amongst other objects. Planck
will study the cosmic microwave background radiation in great detail in an effort to answer our
questions on the nature of dark matter and fundamental cosmological constants. Both telescopes will be parked 1.5 million kilometres from
Earth at the Lagrangian-2 point of the Earth-Sun
system.
Nascent programmes
Brazil makes another effort to forge an independent space programme when it tries to orbit a test
satellite in November 2007 using it’s VLS-1
rocket. The previous two attempts ended in failure — one tragically, when one of the engines of
a VLS-1 accidentally ignited as it stood on the
launch pad, resulting in the deaths of twenty-one
people.
The commercial SpaceX outfit also plan to start
flights in 2008 with their Falcon-9 launcher which
will loft payloads into orbit. Future goals include
development of a capsule to re-supply the ISS and
ferry crew to and from the space station. This is
part of a US-Government initiative where NASA
has to offer contracts to private space ventures.
As we mark the 50th anniversary of the start of the
Space Age and see these new ventures blazing a
trail for the next instalment of space exploration,
we can be sure that exciting voyages of discovery
lie ahead.

Selected space missions:
Nov 2007 – Dec 2008
Launch

Mission

Country

Mission

Date

Name

/Agency

Objectives

06/12/2007

STS-122

NASA

ISS assembly

14/12/2007

GLAST

NASA

γ-ray observatory

**/02/2008

ATV-1

ESA

ISS re-supply

14/02/2008

STS-123

NASA

ISS assembly

09/04/2008

Chandrayaan 1

India

Lunar mission

08/04/2008

Expedition 17

24/04/2008

STS-124

**/06/2008

Falcon-9

19/06/2008

STS-119

NASA

31/07/2008

Herschel

ESA

Infrared telescope

31/07/2008

Planck

ESA

Microwave obsv.

**/08/2008

SDO

NASA

Solar observatory

11/09/2008

STS-125

NASA

HST servicing

**/09/2008

Shenzhou 7

China

3rd manned flight

**/09/2008

Falcon-9

09/10/2008

STS-126

NASA

ISS assembly

31/10/2008

LRO/LCROSS

NASA

Lunar mission

Various ISS crew rotation
NASA

ISS assembly

SpaceX Demo flight
ISS assembly

SpaceX Demo flight

Rendezvous missions
Date

Mission

11/01/2008

MESSENGER

14/01/2008

Ulysses

Maximum N. solar latitude

15/01/2008

Stardust

5535 Annefrank flyby

12/03/2008

Cassini

Enceladus flyby

**/05/2008

Phoenix

Mars landing

05/09/2008

Rosetta

2867 Steins flyby

06/10/2008

MESSENGER

**/12/2008

Objectives
Mercury flyby

Mercury flyby

Deep Impact 85/P Boethin flyby

Details are accurate at time of writing (Nov. 2007) but
launch dates may change for various reasons. Omitted
are communication and weather satellite launches along
with some important Low Earth Orbit (LEO) missions
such as Radioastron (radio astronomy) and Glory (Earth
and atmospheric studies).
The GLAST γ-ray observatory will explore the
universe at very high photon energies and at
much higher resolution than previous satellites.

A timetable is available at:
en.wikipedia.org/wiki/Category:Future_spaceflights
A tentative launch/encounter period is indicated with a
"**" in the date column of each table.
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Useful Web Sites
IAS home page:
www.irishastrosoc.org
Sky-High 2008 update:
www.irishastrosoc.org/skyhigh/skyhigh08.htm
IAS Sky & Gallery:
www.irishastrosoc.org/obs.htm
Charts showing positions of brighter asteroids:
www.heavens-above.com
www.rasc.ca/observing/asteroids/astcharts.html
Ephemerides:
http://ssd.jpl.nasa.gov/horizons.cgi
SOHO solar images:
http://sohowww.nascom.nasa.gov/

The graphic above shows the re-emergence of Venus from behind the bright limb of the moon,
near the crater Langrenus.
This should be a spectacular event as the sky gets
dark. There will be little glare from the crescent
moon.
(graphic from Guide8)

Washington Double Star Catalogue:
http://ad.usn.navy.mil/wds/wds.html
Webb Deep-Sky Society (Double Star Section):
http://www.webbdeepsky.com
Guide 8
www.projectpluto.com

Forthcoming meetings of the Irish Astronomical Society:
Monday Jan 21st 2008 Andy's Amazing Astronomical Adventures by Andy McCrea (I.A.A.)
Monday Feb 18th 2008 Structure and Morphology of Planetary Nebulae by Dr Mohsen Shadmehri (D.C.U.)
Monday Apr 21st 2008 Carbon Stars: Cool Stellar Dudes by Tony O' Hanlon (S.A.C.)
(Cosmic Dust, is that all we are ? by Seanie Morris (T.A.S.) will be held in March 2008, date
to be decided)
All (of these here) are held at Dunsink Observatory, Castleknock, Dublin 15. They start at 8 pm. All
are welcome.

You are invited to join the Irish Astronomical Society
Name

____________________________________ Telephone ______________________

Address ________________________________________________________________________
____________________________________________ E-mail

________________________

How did you hear about the IAS and/or Sky-High? ___________________________________

The Irish Astronomical Society, P.O. Box 2547, Dublin 14.
Current membership rates: Full . . €45 Concession . . €36 Family . . €55
Please sent remittances to The Treasurer at the above address.
(see www.irishastrosoc.org/mem.htm for details)

Please photocopy 
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Front Cover: Drawing of Solar Prominences by Deirdre
Kelleghan on 19th July 2007. 40mm refractor with built-in Hα
filter (PST), 50x.

3: Messier 1, the Crab Nebula by David Branigan.
4: Total Lunar Eclipse of 3rd March 2007. 1040 mm focal length.
4 seconds. Image by John O’Neill.

1: Comet 17P/Holmes by John Murphy. 16th November 2007.
102mm refractor at 660mm focal length, 2 x 30 seconds.
2: Comet 17P/Holmes by John O’Neill, 28th October 2007. 70mm
refractor at 960mm focal length. 16 x 15 seconds.

5: Planetary Nebula NGC 6905, a 12th magnitude object in Delphinus, by Liam Smyth. 32cm reflector at 1430mm focal length.
6: Partial Solar Eclipse by Deirdre Kelleghan, 29th March 2006.
Solar Filter used.
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