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Foreword 

Founded in 1937, the Irish Astronomical Society 
caters for those of all ages and interests in astron-
omy 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 in our group. 

 
Activities include monthly meetings, receiving 

our bi-monthly magazine Orbit and this annual Sky-
High, observing groups, e-mail alert notices of tran-
sient astronomical phenomena such as aurora, and 
outings to places of astronomical interest.  

 
Members have joined expeditions to observe sev-

eral total solar eclipses world wide as well as catch-
ing the wonders of the night sky from home. 

The Society also has a well stocked library of 
books and journals 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 up to a 70 cm behemoth! Many are now experi-
menting too with the latest technologies to hit the 
amateur community such as Web Cams.  

 
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 hard-earned 
cash.  

 
The Dublin Sidewalk Astronomers hold public 

star parties at regular intervals usually in           
Sandymount, Dublin (see IAS website for details). 

The Irish Astronomical Society 

We send greetings to all fellow astronomers and 
welcome them to this, the fifteenth edition of Sky-
High. 

 
This year, while retaining the colour covers, we 

have again increased the number of pages. We 
thank the following contributors  for their articles:  
Patricia Carroll, John Flannery and 
James O’Connor. 
 

The times of sunrise etc. are from SUNRISE.
EXE by J.O’Neill. The asteroid and Comet Tuttle 
charts are from Guide 8. The M33 chart is from 
Megastar 5. 

 
 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 e-mail 
address ias1937@hotmail.com.  

 
Up-to-date news of IAS activities and links to 

sites of interest on the internet can be found on our 
own website at www.irishastrosoc.org. 

 
Also on the Society Website is Sky and Gallery 

which highlights some celestial events featured in 
Sky-High. Also featured will be unpredictable 
events such as bright comets and bright superno-
vae. 

Contents 
 

 

2007 marks the 70th anniversary of IAS, see 
Website for our special meeting to mark the occa-
sion. It is also ten years since Comet Hale-Bopp 
made its majestic appearance, lets hope for an-
other such comet in the not too distant future. 

 
Wishing you clear skies for 2007, 
John O'Neill and Liam Smyth 
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As with any hobby, astronomy seems to have it's 
own set of terminology designed to confuse. How-
ever, 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 ear-
lier 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 heav-
ens 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. Phillips' Planisphere is 
very useful. It comes 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 cou-
ple of drawbacks. Each chart is correct for only one 
time on a given night, say 10 p.m. If you are observ-
ing 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 con-
fusing 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 en-

joy 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 informa-
tion and the core of the book features a set of con-

stellation charts with many interesting celestial ob-
jects labelled. 

 
For more detailed studies, especially with bin-

oculars or a small telescope you will need a more 
detailed map showing all stars to at least sixth mag-
nitude. 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 arc-
seconds (60"). The scale allows us to measure an-
gles in the sky or apparent size of a celestial ob-
ject. For example, the Full Moon measures an aver-
age 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 out-
stretched 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 al-
most 25 degrees. 

Your Night Sky Primer 

A “handy” way to 
measure scale in the sky. 
The tip of your little fin-
ger at arm’s length covers 
½°; i.e. the apparent 
width of the Full Moon. A 
good demonstration of 
the illusion that the Moon 
looks big is that it would 
take ten Full Moon’s side-
by-side to span the gap 
between the two 
“pointer” stars in the 
Plough — a distance of 
just 5°!  
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Some familiarity with angular measure is neces-

sary 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 it's point rela-
tive 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  

 
Astronomers use a kind of celestial longitude and 

latitude called right ascension and declination to 
accurately plot the position of an object on the ce-
lestial sphere.  

 
The basis for this system is the equator and the 

poles – Polaris is the northern pole star. 
 
Right ascension is expressed in hours (h), min-

utes (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 closest to the Sun while 
Mars, Jupiter, Saturn, Uranus, Neptune, Pluto and 
2003ub313 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 me-
ridian (the southern part) at midnight. 

 
The celestial meridian is an imaginary line that 

starts at the north point of the horizon, rises di-

rectly 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. 

 
The outer planets can exhibit a phenomenon 

known as retrograding. A consequence of them ly-
ing further from the Sun than us is that they orbit 
more slowly than the Earth. Therefore, at opposi-
tion, the Earth can overtake an outer planet caus-
ing its apparent movement against the stars to 
grind to a halt, move back to the right, halt, and 
then resume direct motion once again. 

 

A note on time 
Times throughout Sky-High 2006 are given, un-

less notes otherwise, in Universal Time (UT). This 
is the 24-hour system starting at mean midnight as 
measured at Greenwich. It is the same as Green-
wich Mean Time GMT. UT is the same as Irish civil 
time except when Summer Time is in use. To trans-
late 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 loga-
rithmic one. A difference of one magnitude is a dif-
ference 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 magni-

tude 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 tele-
scopes in the world are able to show magnitudes  
about 20. Modern imaging techniques on such tele-
scopes can reach near +30. The apparent brightness 
of a star depends on its true brightness and its dis-
tance. 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 would subtend 
an angle of one second of arc.  
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Sky Diary 2007 

1 Uranus lies less than ½° south of (mag. 3.7) Lambda 
Aquarii. 

2 Nearly Full Moon less 1° south of Beta Tauri (El Nath) 
at 3hrs. 

3 Earth at perihelion (147 million km), closest distance 
to Sun. 

3/4 Quadrantid Meteors at maximum (1hrs), full moon se-
verely interferes. 

7 Mercury at superior conjunction. 

11 Comet C/2006 P1 McNaught at perihelion, 0.17 AU. 
Although it may become a binocular object it will be 
too far south to be visible from Ireland. 

16 Saturn’s moon Titan at eastern elongation. 

20 The 1.6 day old Moon lies 1.3° south of Venus in the 
evening sky. 

23  Asteroid (18) Melpomene at opposition in Cancer 
(mag 9.2) RA 0810 Dec +1135. 

22 Epsilon Arietis (mag. 5.2) occulted by the gibbous 
moon; disappearance at 21:51 UT. 

26 Saturn’s moon Iapetus at western elongation. 

27 Grazing Occultation of 2.9 magnitude star Eta Tauri 
(Alcyone in the Pleiades) at about 17:17 UT. The 
southern limit passes from Galway City to Fair Head, 
Co.Antrim. The moon is over 8 days old. 

28 Mars passes 7’ from centre of the globular cluster 
M22, in Sagittarius, a difficult observation in the 
dawn sky. 

31  Asteroid (20) Massalia at opposition in Cancer (mag 
8.5) RA 0843 Dec +1650. 

  

  

  

January 

February 
1 Saturn’s moon Titan at eastern elongation. 

2 Saturn passes 10’ below the full moon (22hrs). 

7 Mercury at Greatest Elongation, 23° east in the even-
ing sky. Venus lies 7° further east along the ecliptic. 

8 Neptune at conjunction. 

10 Saturn at Opposition in Leo, magnitude is 0.0. 

16 Saturn’s moon Titan at eastern elongation. 

19 The 2.1 day Moon lies 2° south of Venus in the evening 
sky. 

20 Delta Piscium (mag. 4.4) occulted by the crescent 
moon; disappearance at 19:04 UT. 

22 Mu Arietis (mag. 5.7) occulted by the crescent moon; 
disappearance at 20:49 UT. 

23 Mercury is at inferior conjunction. 

23 The Pleiades or M45 open cluster occulted by the first 
quarter moon; Taygeta (mag. 4.3) disappearance at 
22:51 UT; Maia (mag 3.8) disappearance at 23:10 UT. 

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

March 
2 Saturn passes 1’ below moon (2.6 hrs). An occulta-

tion occurs just east of Ireland. 

3/4 Total Lunar Eclipse visible, all of the event can be 
seen from Ireland. Partial Phase starts at 21:30UT 
and ends at 01:11UT. Maximum occurs at 23:21 UT. 
See page 11 for more details. 

3/4 59 Leonis (mag. 5.0) occulted by the eclipsed moon,
disappearance at 00:39 UT. The moon’s leading edge 
lies in the penumbral shadow. 

4 Saturn’s moon Titan at eastern elongation. 

6  Uranus at conjunction. 

11 The last quarter moon lies a little over 1° south of 
Antares (5hrs). 

19 Partial Eclipse of the sun across eastern Asia The 
maximum magnitude is 0.872. Nothing of the event is 
visible from Ireland. 

20 Saturn’s moon Titan at eastern elongation. 

20 Grazing Occultation of 6.8 magnitude star SAO 2407 
at about 20:14 UT. The southern limit passes from 
Slieve League Co.Donegal to Newcastle Co.Down. It 
passes right through the town of Armagh. However 
the moon will be very low. 

21 Vernal equinox at 00:07 UT. Day and night of equal 
everywhere. 

22  Mercury at Greatest Elongation, 28° west in the    
morning sky. Poorly placed from Ireland. 

25 Irish Summer Time starts at 01.00 hrs civil time. 

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

30 Regulus (mag. 1.3) occulted by the 11 day old moon; 
disappearance at 03:27 UT; reappearance (at bright 
limb) at 04:17 UT. 

30 (3) Juno passes about 20’ north of 3.4 mag. star Zeta 
Virginis. 

April 
2 Farthest Full Moon of the year (406,200km). 

4 Comet 96P/Machholz at perihelion, 0.12 AU. 

5 Saturn’s moon Titan at eastern elongation. 

6 Jupiter at western stationary point. 

8 Easter Sunday. 

12 Venus lies 3° south of the Pleiades  star cluster M45 
in Taurus. 

15 Saturn’s moon Iapetus at western elongation. 

19 Comet 2P/Encke at perihelion, 0.34 AU. 

19 Saturn at eastern stationary point. 
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21 Saturn’s moon Titan at eastern elongation. 

22 Saturn’s rings at the maximum tilt for the year (15.6° 
south) about this date. 

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

22 Grazing Occultation of 6.7 magnitude star SAO 79142 
at about 23:01 UT. The northern limit passes from Bel-
mullet, Co.Mayo to east of Dungarvan, Co.Waterford. 
It passes right through the town of Cashel. The moon  
is 5 days old. 

26 Rho Leonis (mag. 3.8) occulted by the gibbous moon; 
disappearance at 21:36 UT. 

30  Eclipsing binary Delta Librae at minimum brightness 
(0.6hrs). 

  

  

22/23 Lyrid Meteors at maximum (23hrs), the six day old 
moon sets a little before dawn. 

May 
3 Mercury at superior conjunction. 

5/6 Eta Aquarid meteors at maximum. The moon three 
days after full severely interferes. 

7 Eclipsing binary Delta Librae at minimum brightness
(0.2hrs). 

7 Saturn’s moon Titan at eastern elongation. 

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

17 The 26-hour old moon less than 3° from Mercury 
(mag. -0.8) in dusk sky. 

17 Venus lies less than 1° from Epsilon Geminorum. 

20 Favourable lunar libration (amount 8° on the S.E. 
limb). 

23 Saturn’s moon Titan at eastern elongation. 

25/26 Jupiter: Shadow of III starts to transit at 23:50 fol-
lowed by III itself at 01:01 UT. 

30 Asteroid (4) Vesta at opposition in Ophiuchus (mag. 
5.4). See chart on page 25. 

27 Jupiter’s Great Red Spot (GRS) transits at 23:49 UT. 

June 

21 Summer solstice at 18:06  UT. 

22 Mars passes 10’ north of 4.3 magnitude star Omicron 
Piscium before dawn. 

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

25 Jupiter’s Great Red Spot (GRS) transits at 22:41 UT. 

25 Jupiter’s moon Callisto at eastern elongation. 

28 Mercury is at inferior conjunction. 

July 
1 Venus and Saturn 45’ apart low in the dusk sky. 

2 Jupiter’s Great Red Spot (GRS) transits at 23:26 UT. 

5 Mid-winter for Mars northern hemisphere. 

7 Earth at aphelion (152 million km), farthest from Sun. 

12 Jupiter’s moon Callisto at eastern elongation. 

20 Mercury at Greatest Elongation, 20° west in the morn-
ing sky. 

28 Jupiter’s moon Callisto at eastern elongation. 

7 Jupiter: Shadow transit of III starts at 23:42 UT. 

5 Neptune 9’ south of 5.2 magnitude star 42 Cap. 

7 Jupiter at eastern stationary point. 

7/8 The Pleiades or M45 open cluster occulted by the last 
quarter moon; 17 Tau or Electra (mag. 3.7) reappear-
ance at 00:52 UT. Also Mars (mag. 0.5) hangs 5º south. 

9 136 Tauri (mag. 4.6) occulted by the crescent moon; 
reappearance at 02:40 UT. 

12/13 Perseid Meteors at maximum (5hrs). No moon interfer-
ence as the moon is new on same night!. 

13 Neptune at Opposition (RA 2132 Dec –1454) in Capri-
cornus, where the magnitude is 7.8. 

15 Mercury at superior conjunction. 

18 Venus in inferior conjunction with the sun. 

19 Around this date Mars (mag.0.4) passes less than 2º 
north of the Hyades open cluster in Taurus. 

21 Saturn at conjunction. 

21 (1) Ceres (mag.8.8) passes ¼º north of 3.8 mag. star 
Omicron Tauri. (8) Flora (mag.9.9) lies another 1.5º 
north of Ceres. 

28 Total Eclipse of the moon occurs across the Pacific and 
adjacent regions. Magnitude is 1.47. Maximum occurs 
at 10:40 UT. Nothing of the event is visible from Ire-
land. 

30  Asteroid (2) Pallas at opposition in Pegasus (mag. 8.9). 

30 (4) Vesta passes less then north ½º of Jupiter. RA 2230 
Dec +0501.  

31/1 (2) Pallas (mag. 8.9) passes 6’ south-east of 4.9 mag. 
star SAO 127540 (RA 2228 Dec +0442) about midnight. 

August 

2 Mercury at Greatest Elongation, 23° east in the 
evening sky. 

2 Venus in a line with the twins Castor and Pollux. 

3 Saturn’s moon Iapetus at western elongation. 

3 Mars at perihelion (1.61 AU from the sun). 

4/5 Jupiter: Satellite I enters eclipse at 23 00 and 
emerges from occultation at 01:12 UT. 

6 Jupiter at Opposition in Ophiuchus, magnitude –2.6. 

8 Jupiter’s Great Red Spot (GRS) transits at 23:41 UT. 

9 Venus at Greatest Eastern Elongation (45°), in the 
evening sky. 

9 Jupiter’s moon Callisto at eastern elongation.  

18 Earliest sunrise of the year (03:56 UT at Dublin). 

19 Pluto at Opposition in Sagittarius, where it is 14th 
magnitude. 

20 Jupiter’s Great Red Spot (GRS) transits at 23:33 UT. 
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September 
1 Saturn passes about 1º north of first magnitude star 

Regulus in Leo, however it be a very difficult obseva-
tion in the morning dawn.  

7 Kamma Geminorum (mag. 3.6) occulted by the cres-
cent moon; reappearance at 03:58 UT. 

9 Uranus at Opposition in Aquarius, where it’s magitude 
is 5.7. The planet is now at declination 6° south. 
Given good conditions it should be possible to glimpse 
it with the naked-eye. Do not confuse it with magni-
tude 4.2 star Phi Aquarii, which lies about ½° to the 
east. 

11 Partial Eclipse of the sun across southern South Amer-
ica and neighbouring parts of Antarctica. The rest of 
the path traverses parts of the South Atlantic Ocean. 
The maximum magnitude is 0.751. Nothing of the 
event is visible from Ireland. 

17 Mars at western quadrature, 86% illuminated. 

22 Saturn’s moon Iapetus at western elongation. 

23 Autumnal equinox at 09:51 UT. 

29 Mercury at Greatest Elongation, 26° east. Poorly 
placed from Ireland. 

3 Mars (mag. -0.1) passes 1° south of M35 open cluster 
in Gemini. 

5 Eclipsing binary RZ Cassiopeia at minimum brightness 
(22.7hrs). 

7 Alpha Leonis (Regulus) (mag. 1.3) occulted by the 
northern edge of the crescent moon, but only south of 
a (grazing) line from Blacksod Bay, Co.Mayo to Dun-
dalk Bay, Co.Louth. The Graze occurs at about 05.22 
UT. At Dublin the disappearnce (on the bright limb) 
occurs at 05:25 UT and the reappearance at 05:43 UT. 
Also Venus and Saturn lie only 2½ and 4½ degrees 
away! 

15 Eris (2003 ub313) at Opposition in Cetus, where it is 
magnitude 18.7. It is now 96.8 AU from sun. 

15 Venus 3.5° south of Saturn. 

21/22 Orionid Meteors at maximum (22hrs). Bright gibbous 
moon sets before 2hrs. 

22 Lambda Aquarii (mag. 3.7) occulted by the gibbous 
moon; disappearance at 18:35 UT. 

23 Mercury at inferior conjunction. 

26 Nearest Full Moon of the year (356,900km). 

26 Closest lunar perigee of the year (356,800km), on 
same day as full moon! 

28 Venus at greatest elongation, 46° west in the morning 
sky.  

28 Irish Summer Time ends at 02.00 hrs civil time. 

29 Eclipsing binary RZ Cassiopeia at minimum brightness 
(20.4hrs). 

October 

November 
8 Mercury at greatest elongation, 19° west in the  

morning sky. 

9 Farthest lunar apogee of the year (406,700 km). 

9  Asteroid (1) Ceres at opposition in Cetus (mag 7.2). 
See chart on page 26. 

13  Asteroid (29) Amphitrite at opposition in Aries (mag. 
8.8). RA 0324 Dec +2741. 

15 Mars at western stationary point. 

16 Eclipsing binary RZ Cassiopeia at minimum brightness 
(18.7hrs). 

17/18 Leonid meteors at maximum (3hrs), first quarter 
moon sets before midnight. 

18  Asteroid (8) Flora at opposition in Taurus (mag 8.0). 
RA 0346 Dec +0924.  

27 The Moon passes 1º north of Mars (7hrs). 

1 Venus lies less than 5º north of Spica. 

1 Grazing Occultation of 5.6 magnitude star SAO  
118286 (44 Leonis) at about 04:17 UT. The southern 
limit passes from Glenties, Co.Donegal to Annalong, 
Co.Down. It passes right through the town of Armagh. 
The moon is at last quarter. 

4 Mars passes about 0.5º north of 3.0 mag. star Epsilon 
Geminorum.  

10 Start of spring in Mars northern hemisphere. 

12 Saturn’s moon Iapetus at western elongation. 

13 Earliest sunset of the year (16:06 UT at Dublin). 

14 Geminid Meteors at maximum (17hrs). The thin  
crescent moon sets early affording a dark sky. 

17 Saturn’s rings are at minimum tilt for the year (6.9º 
south), making it less difficult to see faint satellites 
(like 12th magnitude Enceladus) which are usually lost 
in the planet’s glare.  

17 Mercury at superior conjunction. 

19 Mars closest approach to earth (apparent diameter 
15.9”). 

19 Saturn at western stationary point. 

21 Pluto at conjunction. 

22 Winter solstice at 06:08 UT. 

23 Ursid meteors at maximum (1hrs), but the full moon 
interferes. 

23 Jupiter at conjunction. 

24 Mars at opposition in Gemini (mag. –1.6). Also the 
moon’s southern edge passes just 3’ north of the 
planet. 

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

30 Grazing Occultation of 4.3 magnitude star SAO 138298 
(Upsilon Leonis) at about 03:08 UT. The southern limit 
passes from the Giant’s Causeway to just north of 
Carnlough, Co.Antrim. The moon is 20 days old. 

December 
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      NEW MOON    FIRST QUARTER        FULL MOON     LAST QUARTER 
 
       d  h  m          d  h  m          d  h  m          d  h  m 
 
                                              JAN  3 13 57     JAN 11 12 45 
  JAN 19  4 01     JAN 25 23 01     FEB  2  5 45     FEB 10  9 51 
  FEB 17 16 14     FEB 24  7 56     MAR  3 23 17     MAR 12  3 54 
  MAR 19  2 43     MAR 25 18 16     APR  2 17 15     APR 10 18 04 
  APR 17 11 36     APR 24  6 35     MAY  2 10 09     MAY 10  4 27 
  MAY 16 19 27     MAY 23 21 02     JUN  1  1 04     JUN  8 11 43 
  JUN 15  3 13     JUN 22 13 15     JUN 30 13 49     JUL  7 16 54 
  JUL 14 12 04     JUL 22  6 29     JUL 30  0 48     AUG  5 21 20 
  AUG 12 23 02     AUG 20 23 54     AUG 28 10 35     SEP  4  2 32 
  SEP 11 12 44     SEP 19 16 48     SEP 26 19 45     OCT  3 10 06 
  OCT 11  5 01     OCT 19  8 33     OCT 26  4 52     NOV  1 21 18 
  NOV  9 23 03     NOV 17 22 33     NOV 24 14 30     DEC  1 12 44 
  DEC  9 17 40     DEC 17 10 17     DEC 24  1 16     DEC 31  7 51 

Sunrise and Sunset in 2007 

Jan 1 8:40 16:17 7:13 17:44 

Jan 8 8:37 16:25 7:11 17:52 

Jan 15 8:32 16:36 7: 8 18: 1 

Jan 22 8:24 16:48 7: 2 18:12 

Jan 29 8:15 17: 2 6:54 18:22 

Feb 5 8: 3 17:15 6:44 18:34 

Feb 12 7:50 17:29 6:32 18:46 

Feb 19 7:36 17:43 6:19 18:59 

Feb 26 7:20 17:56 6: 5 19:12 

Mar 5 7: 4 18:09 5:49 19:25 

Mar 12 6:48 18:22 5:33 19:38 

Mar 19 6:31 18:35 5:16 19:52 

Mar 26 6:14 18:48 4:57 20: 5 

Apr 2 5:57 19: 1 4:39 20:20 

Apr 9 5:41 19:14 4:19 20:35 

Apr 16 5:24 19:27 4: 0 20:51 

Apr 23 5: 9 19:39 3:41 21: 8 

Apr 30 4:54 19:52 3:21 21:25 

May 7 4:40 20: 4 3: 2 21:44 

May 14 4:27 20:16 2:42 22: 2 

May 21 4:17 20:27 2:23 22:21 

May 28 4: 8 20:37 2: 6 22:40 

Jun 4 4: 2 20:45 1:50 22:58 

Jun 11 3:58 20:52 1:38 23:12 

Jun 18 3:56 20:56 1:31 23:21 

Jun 25 3:58 20:57 1:33 23:23 

      

Jul 2 4: 2 20:55 1:42 23:15 

Jul 9 4: 8 20:51 1:56 23: 2 

Jul 16 4:16 20:44 2:14 22:46 

Jul 23 4:26 20:35 2:32 22:28 

Jul 30 4:37 20:24 2:51 22: 9 

Aug 6 4:49 20:11 3:10 21:50 

Aug 13 5: 1 19:58 3:28 21:30 

Aug 20 5:13 19:43 3:45 21:10 

Aug 27 5:25 19:27 4: 0 20:51 

Sep 3 5:37 19:11 4:15 20:31 

Sep 10 5:50 18:53 4:31 20:12 

Sep 17 6: 1 18:36 4:44 19:53 

Sep 24 6:13 18:19 4:57 19:35 

Oct 1 6:25 18: 3 5:10 19:18 

Oct 8 6:38 17:46 5:23 19: 1 

Oct 15 6:51 17:30 5:36 18:45 

Oct 22 7: 4 17:14 5:48 18:30 

Oct 29 7:17 17:00 6: 0 18:16 

Nov 5 7:30 16:46 6:11 18: 5 

Nov 12 7:44 16:34 6:23 17:54 

Nov 19 7:56 16:23 6:34 17:46 

Nov 26 8: 8 16:15 6:44 17:40 

Dec 3 8:19 16: 9 6:53 17:36 

Dec 10 8:28 16: 6 7: 1 17:34 

Dec 17 8:35 16: 6 7: 7 17:35 

Dec 24 8:39 16:09 7:11 17:38 

Dec 31 8:40 16:15 7:13 17:43 

   Sun   Sun   

Date   Rise   Set     Begin End 

  Nau. Twilight 
   Sun   Sun   

Date   Rise   Set   Begin   End 

  Nau. Twilight 

Times (UT) in this table are for Dublin. On the west coast add about 12 minutes to each event. Also in Ulster rises are a 
little earlier in summer and later in winter (with sets vice versa); in Munster rises are a little later in summer and earlier 
in winter (with sets vice versa). 

Phases  
of  

the  
Moon  

in  
2007 
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Mercury, the elusive innermost planet, can be 
seen (given a clear horizon) without too much diffi-
culty if you look at the right time. 

 
The best evening apparition of the year occurs 

at the end of January and into February.  Best visi-
bility occurs around 5th February when the planet’s 
magnitude will be –0.7. The graph show Mercury’s 
position in the sky relative to the horizon at the end 
of civil twilight when the sun is 6° below the hori-
zon. This occurs at about 40 minutes after sunset. 

 
The planet has another apparition in the second 

half of May, best visibility occurs around 22nd May 
when the planet’s magnitude will be –0.4. 

 
For its morning apparitions the planet is briefly 

visible around the end of July, but has a much bet-
ter showing in November. Best visibility occurs 
around November 11th when the planet’s magnitude 
will be –0.7. 

 
Venus has a better apparition this year. During the 
spring months it is well placed as a brilliant evening 
star visible in a dark sky. Maximum altitude occurs 
around 23rd April. In a telescope it then appears as 
a gibbous phase 15” in diameter. 
 
By the time of the elongation on 9th June the planet 
will appear a little lower. The disc appears half-
illuminated 25” across, readily seen in a small tele-
scope. Most likely the disc (being cloud) will be fea-
tureless, however if you use a violet filter some 
vague markings may be seen. 
 
By July the planet is sinking into the sunset glow 

with conjunction occurring in mid August. But the 
planet rapidly jumps into the morning sky in Sep-
tember. In early October you can catch the phase in 
ordinary binoculars, on the 5th the diameter is 50” 
and the magnitude is a brilliant –4.4. 
 
At the end of the year the planet is still visible, but 
getting lower and smaller. 

 
Mars has a fine opposition in December. Although it 
reaches only 16” in diameter (much less than its 
maximum of 25”), it will ride high in the sky mini-
mising any atmospheric turbulence. The magnitude 
of the red planet will reach –1.6, brighter than any 
star in the sky. 
 
The planet will not emerge into the morning sky un-
til late June, but it’s still small (6”), relatively faint 
(mag. 0.8) and low down.  
 
However by mid-August it will be high up between 
the Pleiades and the Hyades before dawn. By 5th 
October the diameter reaches 10” enabling smaller 
telescopes to see some of the dark markings on the 
disc. 
 
At opposition time martian seasons will be coming 
into spring with only a 2° tilt. The south pole cap 
will not be easy to spot. 
 
The most prominent dark marking is the wedge 
shaped Syrtis Major. It is well placed, on the Mar-
tian Central Meridian (CM), at 20.5 hrs on 11th De-
cember. It appears 40 minutes later each night on 
the CM, as the martian day is 40 minutes longer 
than the earth day. 

The Planets in 2007 
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Jupiter comes to opposition on June 4th in the con-
stellation Ophiuchus at magnitude -2.6. 
It will then be poorly placed for telescopic viewing 
from Ireland due to it’s southern declination (22°S), 
reaching only about 15° altitude at best. This will 
magnify any poor seeing, making it difficult to see 
any fine detail on the planet. 
 
Still, a smaller telescope should show the dusky 
belts, the Great Red Spot (GRS) and the four 
Galilean moons. The intensity of the dark belts vary 
over the years, there have been occasions when an 
entire belt has faded away. The GRS is assumed to 
be at longitude 113° (Jovian System II), as it was 
observed to be in September 2006, however it 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. Last year it was 
joined by a smaller spot dubbed “Red Spot Junior”. 
 
Jupiter’s ever-changing fascinating moons are dealt 
with in a separate article entitled Observing The 
Satellites Of Jupiter (page 21).  
 
Saturn has another excellent display this year. Op-
position occurs on 10th February in western Leo. The 
magnitude is 0.0, slightly less than last year as the 
rings are now more closed. The diameter is still 
near the maximum possible at 20.3”, perihelion 
having occurred in 2003. The tilt of the ring is 13.9° 
south. 
 
By mid-May the altitude of the planet has declined 
and during June it is swallowed up in the evening 
twilight glow. 
 
Titan (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), Iape-
tus(10.3) and Dione(10.3). The opposition magni-
tudes are quoted. Enceladus(11.6) and Mimas(12.8) 
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 near eastern elongations when darker 
areas of the disc are presented to us in this posi-
tion. 
 
Uranus comes to opposition on 9th September (at 
magnitude 5.7) in Aquarius. The improvement in 
visibility continues this year with the declination 
now only 6° south, so the planet appears about 30° 
altitude at maximum. The disc diameter is just 
3.7”, only barely noticeable in a small telescope. 
 
Neptune comes to opposition on 13th August at 
magnitude 7.8. It lies in Capricornus at declination 
15° south. The small disc is 2.3” in diameter. So for 

most purposes it just looks like a star. 
 
Dwarf Planets:  
Ceres is dealt with the other asteroids, in a sepa-
rate article Asteroids in 2007 (page 15). 
 
Pluto appears as a faint stellar object of magnitude 
14.1 in Sagittarius when it comes to opposition on 
19th June. It is a very difficult object for a small 
telescope, especially since the declination is now 
below 16° south. This year, Pluto continues to re-
cede from the sun, it is now at 31.3 AU. Pluto also 
has three moons, two very small objects (Nix and 
Hydra) discovered in 2005 but also a quite sizeable 
body called Charon (about 1200 km in diameter) 
discovered in 1978. 
 
Eris (2003 ub313) is extremely far away at 96.8 AU 
from the sun and is only magnitude 18.7, it comes 
to opposition on 15th October in Cetus. Although 
found in 2003, it was not until 2005 that it was dis-
covered to a large object when it’s orbit was 
worked out. It also has a small moon, named  
Dysnomia. 
 
Both Pluto and Eris lie in the Kuiper Belt, but they 
both have been given an “asteroid” number by the 
IAU: (134340) and (136199) respectively. Ceres is 
(1). A table shows the diameters of all the planets 
and dwarf planets, also shown is their mean dis-
tance from the sun, 1 Astronomical Unit (AU) is 
equal to 149 597 871 km. 

Planet Equatorial 
Diameter (km) 

Mean distance 
(AU) 

Mercury    4 878 0.387 
Venus  12 104 0.723 
Earth  12 756 1.000 
Mars    6 794 1.524 
Ceres       970 2.765 
Jupiter 142 800 5.203 
Saturn 120 000 9.529 
Uranus   52 000 19.19 
Neptune   48 400 30.06 
Pluto     2 300 39.53 
Eris     2 400 67.71 

The appearance of 
Mars at 00:00 UT 
on Dec 20th 2007. 
 
Prominent is the 
dark wedge-shaped 
Syrtis Major and 
the bright Hellas 
Basin. 
 
South is up. 
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Eclipses in 2007  

Total Lunar Eclipse 3rd /4th March 2007 
 

After a break of a few years we are once 
again treated to a total lunar eclipse. The dia-
gram below shows passage of the moon through 
the earth’s shadow. This also shows the meaning 
of the various contact times given in the table. 

 
 It is not possible to predict exactly how 

dark the moon will get. On rare occasions the 
moon can disappear completely or other at 
other times it can appear bright orange. Usually 
it’s a rather dull copper colour. A scale (see ta-
ble at right) was devised by the French astrono-
mer André Danjon in the 1920s to estimate the 
darkness of the earth’s shadow. Be sure to rec-
ord the time and if naked-eye, binocular or tele-
scope used as these effect the L value. 

 
Pemumbral refers to the semi-shadow, 

this phase of the eclipse has only a slight loss of 
light and many people will not notice it. How-
ever once the partial phase starts the effects 
becomes 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. 

Penumbral Eclipse Begins (P1): 20:18:11  

Partial Eclipse Begins (U1): 21:30:22  

Total Eclipse Begins (U2): 22:44:13 

Greatest Eclipse: 23:20:56 

Total Eclipse Ends (U3): 23:57:37 

Partial Eclipse Ends (U4): 01:11:28 

Penumbral Eclipse Ends (P4): 02:23:44 

        Lunar Eclipse Timetable    UT 

After a gap of a few years we are well placed to see a Total Lunar Eclipse on the night of 3rd/4th March. 
Three more eclipses (a total Lunar Eclipse in August and two partial Solar Eclipses in March and September) 
occur during the year but none are visible from Ireland, but some details for them are given in the Diary. 

The diagram at 
right shows the pas-
sage of the moon 
through the earth’s 
shadow during the 
Total Lunar Eclipse 
of March 3rd  2006. 
The times of the 
contacts are given 
in the above table. 
 
Diagram courtesy of 
Fred Espenak. 

                  Danjon Scale 

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

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

L = 2 Deep red or rust-coloured eclipse. Very dark cen-
tral shadow, while outer edge of umbra is rela-
tively bright. 

L = 3      Brick-red eclipse. Umbral shadow usually has a 
bright or yellow rim. 

L =4 Very bright copper-red or orange eclipse.  Umbral 
shadow has a bluish, very bright rim. 
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Comets in 2007  

2P/Encke can be seen before perihelion which oc-
curs on 19th April. This will be the 60th observed re-
turn of this famous comet since discovery by Pierre 
Mechain in Paris  in 1786. Why is the comet called 
“Encke” and not “Mechain”?, herein lies a tail. 
 

The comet was rediscovered in 1795, 1805 
and 1818 but these were thought to be different 
and separate objects from Mechain’s Comet. How-
ever, Johann Encke calculated that these where 
one and the same object and predicted that the 
comet would return again in 1822. This was verified 
when C.Rumker (Paramatta, New South Wales) 
picked up the comet in June 1822. 

 
Best viewing is a brief period in late March/

early April. The comet will be brightening rapidly 
but getting very low on the horizon in the evening 
dusk.  
 
8P/Tuttle has a favourable return in late 2007/ 
early 2008. Discovered in 1790 by P.Mechain, this 
was yet another of his many discoveries. Horace 
Tuttle’s (at Havard College Observatory) discovered 
an object in 1858 that turned out to be the same 
body. The comet is the parent of the Ursid Meteor 
Shower in December.  

Although perihelion is not reached until 26th 
January 2008 the comet may already be a binocu-
lar object towards the close of the year. A chart 
below shows its position during late December. 
Note particularly its pass over the outer fringes of 
the galaxy M33 on the evening of 30th December. 
A close-up chart of M33 appears on page 27. 
 
96P/Machholz is at perihelion in early April but 
too close to the sun to be seen. When it moves 
into the morning sky it will have faded. The peri-
helion distance at 0.13 AU is the smallest of any 
short-period comet. Have a look at any SOHO im-
ages (see web links page 27) around this time. The 
Comet was discovered in 1986 by Don Machholz 
(California, USA) using 29x130 binoculars. 

 
C/2006 P1 McNaught may become a binocular ob-
ject. However, it will be not be visible from Ire-
land due to its southern declination. Discovered 
by Rob McNaught at Siding Spring Observatory, 
Australia. 

 
More details of  current comets can be found at 
the BAA’s Comet Section website (see page 27 for 
web listings). 

A rather poor year with few comets within the range of even moderate apertures. Three are detailed 
below with 8P/Tuttle the best.  However, at any time a bright long-periodic come may be discovered. 

The map at right 
shows the track of  
Comet 8P/Tuttle 
during last three 
weeks of  December 
2007. 
 
Note its pass near γ 
Cep on 19th Dec, 
near γ Cas on 21st 
Dec and M33 on Dec 
30th 2007. 
 
North is up. Chart from  
Guide 8. 
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Meteor Showers in 2007 by John Flannery 

January — The first of the principal showers is 
the Quadrantids which peaks this year around 1h on 
Jan 4th. However, the Full Moon on the 3rd means 
all but a handful of the brighter shower members 
will be seen. The Quadrantids exhibit a short, sharp 
peak lasting only a few hours with the radiant in 
northern Boötes. The radiant is only at a useful alti-
tude after midnight. 

 
February — activity during the month is domi-

nated by a handful of minor showers with low rates 
from the Leo-Virginid complex. Sporadic activity 
tends to be very loose too with it difficult to distin-
guish 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 cluster of minor showers loosely classed 
as Virginids are quite diffuse and the radiant 
sources drift slowly through the ecliptic constella-
tions during this time. IMO data suggests the best 
activity may occur in early March. 

 
April — the Lyrid meteor shower peak (ZHR ~18) 

falls on the 22nd at 23h this year which is two days 
before the First Quarter Moon. The Moon will set 
late in the night so you will only have a couple of 
hours before dawn with a truly dark sky. The radi-
ant lies on the Lyra-Hercules border at time of 
maximum and gets to a decent altitude after 23h. 

 
May — the Eta Aquarids reach a peak on the 

morning of the 5th but the radiant is low from here 
and only at a useful altitude in the pre-dawn hours. 
With maximum falling just 3 days after Full Moon in 
2007 you’ll be hard pressed to catch more than a 
handful of the brighter Eta Aquarids. The shower is 
associated with Comet 1P/Halley and on occasions 
the planet Venus fords the meteoroid stream at the 
same time as we do. On these occasions we can 
imagine a tenuous bridge of particles connecting 
the two worlds.   

 
June — With the enduring twilight at this time 

of year and most of the active radiants above the 
horizon during daytime, there is normally very little 
reason to carry out a meteor watch programme dur-
ing June. However, some observers actively monitor 
these showers using radio techniques. 

 
July — The southern component of the Delta 

Aquarid stream is active during the early hours of 
the 28th but will be badly affected this year by the 
Moon just two days before Full. The radiant is only 
at a useful height above the horizon after midnight 
and increases in altitude approaching dawn. 

 
August — New Moon on the 12th means the only 

unpredictable is the weather and if clear, then you 
are in for a treat with the Perseids. The shower is 
one of the most reliable of the year and reaches 
maximum in 2007 on Aug 13th at 5h.  Perseus lies 
above the north-eastern skyline as darkness falls 
and the radiant gains in altitude throughout the 
night. 

 
Perseid meteors are bright and fast with a num-

ber leaving brief trains and members of the stream 
can be spotted from late July. The Perseids were 
the first shower to be positively linked to a comet 
when computations in the middle of the nineteenth 
century showed a similarity between the orbits of 
the Perseids and comet 109P/Swift-Tuttle.  

 
 September — the month is characterised by a 

number of active minor streams such as the Aurigid 
complex. Of particular interest is a possible en-
hanced display of Alpha Aurigids on September 1st. 
Recent computer models of the dust clouds associ-
ated with the long period comet C/1911 N1 (Kiess) 
suggest the Earth may plough through a major 
swarm of particles and we may see a two-hour out-
burst of bright meteors peaking at 11:37UT (ZHR 
~400). This favours the western seaboard of the 
United States and although the Moon is four days af-
ter Full, this further test of the relatively nascent 
area of meteor storm prediction will be followed 
closely.       

 
October — the Orionids are the best known 

shower of the month and are associated with 1P/
Halley. The radiant is near the raised club of Orion 
and rates are good with many swift meteors. Condi-
tions are ideal to observe the peak this year which 
falls on October 21st at 22h (Moonset occurs at 
01:30h the following morning). An analysis of the 
shower by the IMO has led to the suggestion of a 12-
year periodicity in higher returns with possibly ele-
vated rates between 2008 and 2010.   

 

Conditions smile favourably on the dedicated meteor observer for the second half of the year with the 
regular Autumn and Winter showers falling during reasonable dark-of-the-Moon periods. Attention is drawn 
to the Alpha Aurigids on Sept 1st which may undergo an  outburst though conditions for observing them 
will be difficult with maximum falling between Full Moon (Aug 28th) and Last Quarter (Sept 4th).   
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November — although Leonid rates will have de-
clined back to normal levels in 2007 (maximum is 
predicted for 03h on November 18th), there is a 
strong chance of a minor outburst on November 19th 
2006 at 04:45h ( ZHR ~120). The peak will be very 
sharp and the predicted maximum favours Western 
Europe so all observations at this time will be in-
valuable. The Moon is just a day before New in 2006 
and the radiant in the “sickle” of Leo is nicely 
placed from 01h onwards. 

 
The other well known November meteor shower, 

the Taurids, are characterised by slow meteors 
with occasional high numbers of fireballs. An in-
crease in the number of very bright meteors was 
noted over a broad period from late-October to 
mid-November 2005. Although 2007 is not expected 
to yield as good a display it is still vital for observ-
ers to provide coverage for these “lean” years. 

The Taurids actually exhibit two major compo-
nents; the southern Taurids peak on November 5th 
at 22h in 2007— four days before New Moon — while 
the northern stream peaks on November 12th at 21h 
in 2007 which is three days after New Moon. The 
Taurids are actually superimposed on a series of 
complex radiants.   

 
December — the Geminids are at maximum on 

the 14th at 17h in 2007. The five day old Moon will 
set by 21h leaving conditions perfect to observe 

possibly the richest shower of the year. The radiant 
is close to the bright star Castor in the northern 
part of the constellation and culminates (lies due 
south) at 02h. Probably the only intolerable at this 
time of year is the ferocious cold of lying in a deck-
chair staring skywards for hours. Therefore, make 
sure you dress warmly if you venture out in pursuit 
of these pre-Christmas celestial fireworks . 

 
The Ursids on December 23rd at 01h succumb to 

an almost Full Moon (Full on the 24th). The radiant 
is close to Kocab (Beta Ursae Minoris) and so the 
shower is visible all night from our latitude.  

Principal Meteor Showers of 2007 
Shower Activity Date of Speed r ZHR Parent Body 

 Period Maximum km/s    

Moon’s Phase 

 

Quadrantids 01 Jan - 05 Jan  4 Jan 41 km/s 2.1 120 2003 EH1 

Lyrids 16 Apr - 25 Apr 22 Apr 49 km/s 2.9 20 C/Thatcher (1861 G1) 

η Aquarids 19 Apr - 28 May  6 May 66 km/s 2.7 60 1P/Halley 

δ Aquarids 12 Jul - 19 Aug 28 Jul 41 km/s 3.2 20 96P/Machholz (?) 

Perseids 17 Jul - 24 Aug 13 Aug 34 km/s 2.9 110 109P/Swift-Tuttle 

Orionids 02 Oct - 07 Nov 21 Oct 66 km/s 2.5 20 1P/Halley 

Taurids 01 Oct - 25 Nov  5 Nov 29 km/s 2.3 5 2P/Encke 

Leonids 14 Nov - 21 Nov 18 Nov 71 km/s 2.5 var. 55P/Tempel-Tuttle 

Geminids 07 Dec - 17 Dec 14 Dec 35 km/s 2.6 120 3200 Phæthon  

Ursids 17 Dec - 26 Dec 23 Dec 65 km/s 3.0 5 8P/Tuttle 

Full Moon 

Nearly First Quarter 

Waning Gibbous 

Nearly Full 

New Moon 

Waxing Gibbous 

Waning Crescent 

First Quarter 

Waxing Crescent 

Nearly Full 

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 (UT) 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 ac-
tivity. It assumes perfectly dark clear skies, the radiant source overhead, and no meteors missed. 

A couple of Perseids imaged in 2004 
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A few short years ago there would have 
been no doubt as to what this article would deal 
with. About the end of the eighteenth century as-
tronomers began to think there ought to be a 
planet between Mars and Jupiter and wondered 
what had become of it. To cut a long story short, 
a search was instituted and there was a successful 
result. However they did not find a respectable 
planet. They found a few bodies, each a few hun-
dred km in diameter, inhabiting the correct part 
of the solar system. It was thought that the 
"missing" planet might have exploded and there 
would be thousands of pieces. The search contin-
ued and with improvements in telescopes more 
and more "pieces" were discovered, today amount-
ing to tens of thousand and of ever decreasing 
sizes. They don't add up to anything like a proper 
planet and there probably never was one. Never-
theless, they formed a distinct family of solar sys-
tem objects residing between Mars and Jupiter 
and became known as the “minor planets” or 
"asteroids".  
 

The American astronomer Percival Lowell 
(the "Martian Canals" man) in the earlier half of 
the twentieth century instituted a search for a 
regular planet beyond Neptune. In 1930 Clyde 
Tombaugh at Flagstaff Observatory discovered a 
faint planet close to the position predicted by 
Lowell. It was disappointingly small, now know to 
be only 2300 km in diameter, but clearly much 
bigger than any of the asteroids. It was officially 
named Pluto, one of the reasons being that the 
first two letters are the initials of Percival Lowell. 
 

So matters rested until in the 1990's other 
planetary bodies bigger than asteroids but smaller 
than the traditional planets were discovered be-
yond Neptune and extending to way beyond Pluto. 
One of these is Eris, is known to be bigger than 
Pluto. So were all these bodies to be considered 
planets or asteroids? A special committee was set 
up by the IAU to sort it all out. They reported to 
the IAU General Assembly in August. As far as I 
can gather their definitions satisfied hardly any-
one outside their own ranks. So as far as this arti-
cle is concerned, asteroids are asteroids, small 
planetoid bodies orbiting generally between Mars 
and Jupiter. 

 
What do we need to see an asteroid? For 

at least one a sharp eye and a dark location should 
suffice. This one is known as Vesta. It's not the 
biggest but the nature of its surface makes it the 
brightest. In May of this year Vesta will be as 

bright as it can be. It reaches opposition on May 
30th at magnitude 5.4. On May 9th it will be found 
almost exactly half way between the two 2.5 mag-
nitude stars Eta and Zeta Ophiuchi. If with the na-
ked eye you see any star-like point in that position 
it has to be Vesta. And if you need binoculars to 
see it, as many of us will, and provided you aim 
them at the point indicated, Vesta will be the 
brightest object in the field. Its magnitude at that 
time will be 5.9. It travels westward covering a 
degree in about five days, passes 3.5 degrees 
south of Zeta at magnitude 5.4 on 27th, when bin-
oculars may show the globular cluster M107 just 
1.3 degrees to the north-west. Vesta holds this 
level of brightness through opposition before 
starting to fade and slow down. Towards mid July 
it pauses at about magnitude 6.3 and then begins 
to travel eastwards. If you have been following 
with binoculars or telescope and have a good sky-
line, you might find it just twenty-two minutes of 
arc north of Jupiter on August 30th. At magnitude 
7.2 it will be fainter than the Galilean satellites 
but further from the Jovian glare and should be 
visible. 
 

Having followed the brightest asteroid in 
the summer you might try for the biggest asteroid 
in the winter. Ceres comes to opposition on No-
vember 9th. You will need binoculars at least to 
see it and it is not this year as easy to spot as 
Vesta. The best chance to identify it is probably 
on October 22nd. A decent star map should show 
you the two fourth magnitude stars Omicron and 
Xi Tauri. They are situated close to the border 
with Cetus and are separated from each other by 
just under one degree. On 22nd October Ceres, 
will be in the same binocular field. Imagine a line 
joining Xi with Omicron and continued south-west. 
Just less than the same distance again on that line 
will be found a magnitude 7.6 "star". That is 
Ceres. The next best time to identify it is about 
November 13th. On that night Ceres, at magni-
tude 7.3, will be just four degrees north of Alpha 
Ceti and about a degree south-east of the fifth 
magnitude Lambda Ceti. 
 

When interpreting the directions given for 
finding objects, remember that north is only 
straight up when the object is on the meridian. 
Any other time north is the direction to the north 
celestial pole, which for binoculars and naked eye 
is effectively the star Polaris. Good luck with 
Vesta and Ceres. Other asteroid data will be found 
in the diary.  Also, charts are shown for Vesta and 
Ceres (starting on page 25). 

ASTEROIDS IN 2007 
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It is well known that weather has a great in-

fluence on astronomical observing. Not only will 
rain stop play, as in cricket or tennis, but cloud will 
also have a large bearing on what can be done. But 
at least the weather can change for the better. A 
much more fundamental limitation on observing is 
your position on the globe of the earth.  
 

So what limits the astronomical phenomena 
which can be seen from the island of Ireland, as-
suming the skies are constantly clear? (A most im-
plausible assumption, but then this is a purely theo-
retical article!). Principally our latitude and, to a 
lesser extent, our longitude. The following is a se-
lection of astronomical phenomena which are af-
fected by our position on earth.  

 
The island of Ireland spreads over a range of 

latitude and longitude. Latitude ranges from ap-
proximately 51o 30’ north to 55o 30’ north , a 
spread of about four degrees. Longitude ranges 
from 5o 30’ west in the Ards Peninsula to 10o 30’ 
west in Kerry.  

 
Latitude has a variety of effects the most obvi-

ously one being how far south in the sky you can 
see, i.e. the most southerly constellations, stars 
and other objects. How far south you can see can 
be calculated by subtracting your latitude from 90o. 
So from Malin Head you can theoretically see as far 
south as ca. 34o 30’ south and from Mizen Head 
down to 38o 30’ south.  In practice other factors 
such as atmospheric extinction and horizon obstruc-
tions also come into play, but this article is purely 
theoretical, as mentioned above.  

 
This means that the northern parts of the follow-

ing constellations, many usually regarded as south-
ern, rise as seen from any part of Ireland:  

 
Antlia including α, δ, ζ1 and ζ2. 
Caelum including β (from southern regions only). 
Centaurus including θ and ι (both from southern 

regions). 
Columba including δ (from the whole island) and 

α and β (both from southern regions). 
Fornax including α and β. 

     Lupus including χ. 
Microscopium including α. 

Puppis including ρ (from the whole island) and π 
(from southern regions). 

Location, location, location! by Patricia Carroll 

Pyxis including α and γ (from the whole island) 
and β (from southern regions). 

Sagittarius including ε (from the whole island) 
and η (from southern regions). 

Scorpius including ε (from the whole island) and 
λ and υ (both from southern regions – these are the 
stars of Scorpius’ sting, but unlikely to be seen as 
they are so low). 

Sculptor (including β – from southern regions). 
 
The northern parts of the following three con-

stellations rise from the southern parts of Ireland: 
Vela. 
Grus including γ. 
Corona Australis including α. 

Visibility of the Superior Planets 

 
Planets move along the ecliptic and so spend an 

equal time in the northern and southern celestial 
hemispheres. However the outer three of the tradi-
tional nine major planets are now in the southern 
hemisphere and will be for some time. Uranus, Nep-
tune and Pluto were last in the northern hemi-
sphere in 1969, 1944 and 1988 respectively and will 
not cross the celestial equator again until 2011, 
2026 and 2110 respectively. So southern hemisphere 
observers are currently at an advantage when view-
ing these objects as they reach higher elevations as 
seen from there.  

 
Mars has a rather elliptical orbit with the result 

that its distance from earth at opposition can vary 
considerably from about 58 million kilometres at a 
close opposition to about 100 million at a distant 
one. The geometry of the orbits of Earth and Mars 
dictates that the close approaches to earth always 
occur in August or September, in the southern ce-
lestial hemisphere. Jupiter and Saturn have better 
oppositions in the northern hemisphere. 

 
Visibility of the Inferior Planets 

 
The angle which the celestial equator makes 

with the horizon is a consequence of latitude. It is 
equal to 90o minus latitude. Therefore in Ireland it 
ranges from 34.5o in the north to 38.5 o in the 
south. In its turn the ecliptic cross the celestial 
equator at an angle of 23.5 o. At sunset around the 
spring equinox the ecliptic crosses to the north of 
the celestial equator with the result that the angle 

The pros and cons of astronomical observing from Ireland (with only minor references to the weather) 
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between the ecliptic and the horizon is 34.5 o + 23.5 

o = 58 o in the north of Ireland and 38.5 o + 23.5 o = 
62 o in the south. At sunrise the ecliptic runs south 
of the celestial equator with the 23.5 degrees being 
subtracted resulting in angles ranging from 11 o in 
the north to 15 o in the south. The situation is re-
versed at the autumn equinox. These are the two 
extremes.  

 
This had a particular bearing on the visibility 

of the inferior planets Mercury and Venus. Although 
the elongation of the planet from the sun may seem 
favourable, its height above the horizon may result 
in the planet being invisible due to a shallow eclip-
tic angle. For instance on the 29th March 2004 Venus 
was 46 o from the sun and still 40 o above the hori-
zon from Dublin at sunset. In contrast on 23rd 
August 2010 Venus will also be 46 o from the sun at 
sunset but only 8 o above the horizon from Dublin. 
The situation is similar with Mercury although Mer-
cury is fainter and closer to the sun and so more 
difficult to see. An additional factor with Mercury is 
that it is at perihelion close to the time of the 
spring equinox in the Earth’s northern hemisphere. 
This means that it will never approach its maximum 
theoretical 28o elongation from the sun in the 
northern hemisphere even during a favourable 
spring evening: the maximum elongation is closer to 
18o. Again the southern hemisphere has the advan-
tage with favourable elongations coinciding with 
Mercury at aphelion.  
 

In contrast, in tropical regions the ecliptic is 
always at a steeper angle to the horizon and Mer-
cury and Venus are easily visible on more frequent 
occasions.  

 
Zodiacal Light 

 
The zodiacal light is caused by sunlight scat-

tered by dust particles orbiting the sun in the plane 
of the ecliptic so it follows the line of the ecliptic. 
It can be seen in the west after sunset and the east 
before dawn. As it follows the ecliptic its visiblity 
varies from season to season being at its best from 
Ireland during spring sunsets and autumn sunrises 
(although still quite difficult to see). From further 
south the steeper angle of the ecliptic makes it 
much easier to see all year round.  
 
Times of Sunrise and Sunset 
 

At the equator the sun always rises around 
6am local time with extremes of 06:11 in February 
and 05:40 in November, a range of about 30 min-
utes. The variations are due to the equation of 
time. Variations become more extreme as you move 
further from the equator. At Dublin sunrise ranges 

from 03:56 UT in mid-June to 08:40 UT in late De-
cember/early January. Similarly sunset times vary 
little along the equator: 18:17 local time in Janu-
ary/February to 17:47 local time in October/
November. In contrast, at the latitude of Dublin 
sunset can range from 16:06 U.T. in Mid-December 
to 20:57 U.T. in late June.  

 
Length of Twilight 
 
Astronomical twilight begins and ends when the 
centre of the sun is 18 o below the horizon. At the 
equator there is little variation in the length of twi-
light which is around 1 hr 10 minutes long, being a 
couple of minutes longer at the time of the sol-
stices and a couple of minutes shorter at the equi-
noxes. Morning and evening twilight duration is 
symmetrical. Twilight gets longer the further you 
move from the equator. There is also an annual 
variation in twilight which is more exteme at higher 
latitudes, particularly in the summer. In Dublin the 
sun never gets more than 18 o below the horizon 
from May 14th until July 30th, so it is twilight all 
night and the sky never really gets dark enough for 
astronomical observing. Around the winter solstice 
twilight lasts 2 hrs 10 minutes. Again the shortest 
twilight is at the equinoxes, at just under 2 hours.  

 
So when is it better to be in the northern 

hemisphere? 
 
Meteor Showers 
 

Most of the major meteor showers have their 
radiants in the northern hemisphere: Quandrantids  
+50 o; Perseids  +58 o; Leonids  +22 o; Geminids  + 32 

o. The only southern meteor showers with theoreti-
cal hourly maximum above 10 are the η Aquarids 
and the δ Aquarids.  

 
So when is it better to be a little closer to 

the poles? 
 
Aurorae 
 

Aurorae depend on interactions between the 
solar magnetic field and that of the earth. In gen-
eral the further north you go the better your 
chance of seeing an aurora, but it is not quite as 
straightforward as that. Firstly visibility of an 
aurora depends on your distance from the earth’s 
magnetic pole (given in terms of corrected geomag-
netic latitude), not its geographical one. At present 
the north magnetic pole (NMP) is in the Arctic 
Ocean north of Canada and constantly changing in 
position. Activity is not at its greateset at the pole 
but rather at a corrected geomagnetic latitude of 
about 67 o. At this latitude there is a constant 
aurora overhead. With increasing activity the 
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aurora spreads southwards. Corrected geometric 
latitudes diverge from geographical ones: Dublin 
has a geomagnetic latitude of 50o (geographical 
53.5 o) and Belfast a geomagnetic latitude of 51o 
(geographical 55o). In contrast Toronto with a geo-
graphical latitude of 44o has a geomagnetic latitude 
of 53.9o because it is 79o west and closer to the 
NMP. The close your corrected magnetic latitude is 
to 67o, the greater your chance of seeing an aurora. 

 
Noctilucent Clouds 
 
Noctilucent clouds (NLCs) are high atmos-

pheric clouds (80-85 km altitude) which cannot be 
seen in the daytime but appear when the sun is be-
tween 6 o and 16 o below the horizon and the lower 
clouds are in shadow. They appear in the summer 
and are most often seen from latitudes 50 o to 60 o 
where there is all-night twilight between  May and 
July in the northern hemisphere. Further north 
there is perpetual daylight or the twilight is not 
deep enough and so they cannot be seen. Ireland is 
perfectly positioned to see NLCs.  

 
 
 

 
 

Longitude 

Longitude affects phenomena that are rela-
tively short in duration such as lunar eclipses, 
transits of Venus, phenomena of Jupiter’s satel-
lites, visibility of the Great Red Spot from earth. 
These can generally be seen from half of the earth 
depending of the event. So we have roughly a 50% 
chance of seeing them from any place on earth.  

 
 
But is there any advantage to Ireland’s longi-

tude? Traditionally, astronomical longitude has 
been measured from the Greenwich meridian and 
the standard astronomical time (Universal Time), 
in which predictions and reported observations 
are given, is based on the time at Greenwich. No 
major calculations are needed if observing from 
Ireland when times are given in UT. We just use 
that time in winter time and add an hour for sum-
mer time. Just think of the poor astronomers in 
Arizona who need to subtract 7 hours to convert 
to Mountain Standard Time each time they read a 
prediction and add 7 hours to convert back to UT 
each time they make an observation. (OK, so  the 
weather may be better!).  

Variable Stars in 2007  
Eclipsing Variables:  Algol or β Per is the most 

famous Eclipsing Variable in the sky. Every 
2.867321 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 al-
most as bright as α Per it becomes fainter than γ 
Per or δ Per.  

 
Some minima are given in the table.  Delta Lib 

(period 2.327374 days) and RZ Cas (period 1.195247 
days) are two other  bright variables of this type 
(some minima of these are given in the diary). 

              Minima of Algol 
 

Jan  13d 22.9h; 16d 19.8h 
Feb   5d 21.5h;  25d 23.3h; 28d 20.1h 
Aug 17d   0.2h 
Sep   8d 22.7h 
Oct   1d 21.1h;  21d 22.8h; 24d 19.6h 
Nov 13d 21.3h 
Dec   3d 23.1h;   6d 19.9h; 26d 21.6h; 29 18.4h 

 
All times are UT and geocentric. 

Long-Period Variables (LPV): these follow fairly 
regular cycles over a large range in magnitude. The 
table below gives predicted date of maxima for  
bright and well-placed LPV’s during the year. 

 
 Both the period and range are averages calcu-

lated over many years data. Any particular cycle 
length as well magnitude can be expected to be ei-
ther more or less. 

        Long-Period Variables 
 
Star              Date of       Mean Mag. 
                   Maximum       Range 
 
U Ori   18 Jan   6.3-12.0    
R Tri    3 Jul   6.2-11.7  
S Vir   19 Jan   7.0-12.7  
Chi Cyg 25 Sep   5.2-13.4  
R Leo   16 Feb   5.8-10.0 
R Cas    7 Oct   7.0-12.6 
R Aql    3 Aug   6.1-11.5 
R Aqr   19 Nov   6.5-10.3 
T Cep   21 Dec   6.0-10.3 

The IAS has an active Variable Star Observers 
Group that coordinates observations from members. 

  More information and charts can be found at 
the AAVSO web site www.aavso.org  
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The Year in Space by John Flannery 

 
Transfer Vehicle (ATV) to ferry cargo to the 

ISS is moving closer to a late-2007 maiden flight. 
Considered the most complex spacecraft ever built 
in Europe, the unmanned ATV is launched by an Ari-
ane-5 rocket and docks automatically to the ISS. It 
remains attached for a period of six months before 
undocking to burn up in the Earth’s atmosphere.  

 Three crews will visit the ISS during the pe-
riod covered by this preview: the three-person Ex-
pedition 14 party will stay onboard from mid-
September 2006 to mid-March 2007 while the re-
placement Expedition 15 crew arrives in early 
March and leaves in early October 2007. Details for 
the third crew rotation are not presently available.  

 Meanwhile, Japanese astronaut, Takao Doi, 
has been officially assigned to a late-2007 Space 
Shuttle mission that will ferry his country’s Japa-
nese Experiment Module (JEM) to the ISS. A Malay-
sian astronaut will fly to the ISS on board a Soyuz 
spacecraft in October 2007 – ostensibly as part of a 
military hardware procurement deal struck between 
Malaysia and Russia. 

 A furore has broken out though over plans by 
a Canadian golf company to stage a publicity stunt 
during a spacewalk on the Expedition 14 mission. 
The plan is for a Russian cosmonaut to tee-off a golf 
ball fitted with a tracking device in a pitch the 
company are dubbing “The Golf Shot around the 
World”. This hasn’t sat very well with Nasa as it 
seems the Russian’s have organised the stunt with-
out any preliminary consultation with the ISS part-
ners. It’s safe to say we haven’t heard the last of 
this one yet.   

 A number of agreements and programmes 
were put in place by various space agencies during 
2006 concerning the replacement of the US Space 
Shuttle fleet, planning future manned spaceflight, 
and envisaging other Earth-orbiting space stations. 

Esa’s ruling council agreed in June 2006 to 
enter into a two-year study with Russian company 
RKK Energia on development of an Advanced Crew 
Transportation System (ACTS) or “Euro-Soyuz”. The 
ACTS is a next-generation Soyuz that would include 
a larger habitation module developed by Europe 
and would be capable of reaching lunar orbit. The 
concept is a more realistic goal than the original 
Russian proposal of a space-glider called Kliper 
which had numerous technological challenges. The 
Russians also admitted in late-Summer that they 
may abandon the International Space Station be-
tween 2015 and 2025 to pursue development of 
their own domestic outpost in Earth orbit.   

 

A planet-bound spacecraft that no longer has 
a planet to visit, science at all the former classical 
planets, and standing on the threshold of space 
travel for all are just some of the newsworthy space 
exploration highlights for the next twelve months.  

 
Your flight is departing 

It is likely that the array of private space 
ventures promoting space as the next holiday desti-
nation will lead some of the headlines this year. Al-
though there have been a handful of space-tourists 
previously, the last couple of years have seen seri-
ous efforts to develop a niche market. 

 Part of this drive has been the X-Prize 
awarded to Burt Rutan and his team for the suc-
cessful flights of SpaceShip One in 2004.   

 A follow on to the X-Prize is the X-Prize Cup 
which will be staged in New Mexico in October 
2006. The prize is sponsored by Nasa which demon-
strates their real interest in backing private space 
development. This is especially so under recent leg-
islation which orders Nasa to source cheaper tech-
nologies in the private sector if available. A new 
initiative called Commercial Orbital Transportation 
Services (COTS) is exploring alternatives to the 
Shuttle fleet after its retirement in 2010.  

 January sees the second test flight of an in-
flatable space module called Genesis, following a 
successful first launch in July 2006. This is part of a 
programme by Bigelow Aerospace to place habitats 
in orbit along with space hotels in the future.   
     

 The International Space Station and be-
yond 

 National space programmes continue apace 
too. With the resumption of regular flights by the 
US Space Shuttle, Nasa and its programme partners 
can concentrate once again on outfitting the Inter-
national Space Station with its remaining modules. 
The current schedule calls for completion of the ISS 
by 2010 though more than 80% of the outstanding 
hardware will have been attached to the station a 
year or two prior to that.  

 Five US Space Shuttle missions, and one Pro-
ton rocket flight, are planned for ISS construction 
during 2007. Nasa are also evaluating whether to 
move the final Hubble Space Telescope servicing 
mission from April 2008 to December 2007. This will 
be confirmed in October 2006 and is being fast-
tracked because of concerns from the scientific 
community that another gyro on the instrument 
may fail at any time, leaving the orbiting observa-
tory unusable. 
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 Besides the ongoing Cassini mission at Saturn 
which has a number of planned close flybys of the 
moon Titan (along with one of Iapetus in Septem-
ber), the year’s end will see probes ranged across 
the Solar System.  

 Mercury-bound MESSENGER makes a flyby of 
Venus in June before heading towards in the inner-
most planet, making a first pass in January 2008. 
The probe will not enter into orbit around Mercury 
until 2011 however.   

 Venus Express, Europe’s mission to that hell-
ish world, reached the planet in mid-April 2006 and 
has now settled into it’s science phase which is ex-
pected to last 500 days with an option of a further 
500 days.  

 
Mars again comes under close scrutiny with 

the launch of Nasa’s Phoenix Scout mission in 
August. The lander will be targeted at a high-
northern Martian latitude where it will sample arc-
tic ices to study the water history of the planet. 
During 2006, Russia and China announced plans to 
mount a joint robotic exploration programme to 
Mars tentatively scheduled for launch in 2009. This 
mission would also return samples of the Martian 
moon Phobos to Earth. Meanwhile, Europe’s Rosetta 
spacecraft makes a gravity-assist flyby of Mars in 
March 2007 but still is a ways off from its encounter 
with Comet Churyumov-Gerasimenko in May 2014 
when it will drop a probe on to the comet’s nu-
cleus. 

 The on-off saga of DAWN, the NASA mission 
to the dwarf planet Ceres and asteroid Vesta, has 
had a happy ending with it now slated for launch in 
June 2007. The probe will rendezvous with both 
bodies and spend a period of time orbiting each. 

 Moving outward, the Pluto-bound New Hori-
zons spacecraft has an intensive four-month Jupiter 
observation campaign centred on late-February 
when it comes within 21 Jovian radii of the planet 
for a gravity assist that will place it on a trajectory 
2.5° out of the plane of the Solar System. New Ho-
rizons will reach Pluto in July 2015.  

 
(continued on page 24) 

 Nasa in the meantime announced their plans 
of their own to build a new generation of spacecraft 
for ferrying astronauts to the ISS, the Moon, and be-
yond. The Orion crew capsule will be able to carry 
cargo and up to six crew members to the ISS and 
four crew on lunar missions. Orion will launch 
mated to the Ares I rocket (also currently under de-
velopment) with the first manned flight is expected 
in 2014.  
 
China aims for the Moon 

 China, the third country to independently 
forge a manned spaceflight programme, have de-
ferred their planned 2007 taikonaut mission to some 
time in 2008 (though it has a slim chance of keeping 
the 2007 launch slot). The delay was announced as 
being due to more time required to develop a 
spacesuit that can withstand the rigours of a space-
walk. This flight will have three taikonauts on board 
and it may just be pencilled in to lift-off after the 
end of the Beijing Summer Olympic Games in 2008. 
The Chinese announced a lunar exploration sched-
ule in June 2006 that will culminate in a manned 
landing by 2024.    
 
Exploring the Solar System 

 China’s Chang’e 1 is the first of a series of 
unmanned probes to the Moon to test the technolo-
gies required for future missions and analyse the lu-
nar surface. The spacecraft will remain in lunar or-
bit for a year and will obtain three-dimensional ste-
reo images of the topography. Launch is scheduled 
for mid-April. 

 September 2007 is the earliest launch date 
for India’s Chandrayaan-1 Moon mission. The un-
manned probe will orbit the Moon for two years re-
turning scientific data. Additional objectives are to 
test India’s technological capabilities in space.    

Two Japanese spacecraft to explore the Moon 
are slated for launch in late-2007. SELENE 
(SELenological and ENgineering Explorer) will carry 
out a global survey of the Moon that includes geo-
logical mapping, gravity studies, and evaluating the 
lunar space environment. The spacecraft also car-
ries two sub-satellites that will be injected into po-
lar orbits. Lift-off is pencilled in for August 2007. 

 The second Japanese probe is the much de-
layed Lunar-A. The mission has been postponed a 
number of time dues to budgetary and technologi-
cal difficulties. The earliest launch date therefore 
is sometime late-2007. Lunar-A is designed to image 
the Moon, study moonquakes, and build on our un-
derstanding of the structure of the Moon’s interior. 
It will deploy two penetrators that will burrow be-
tween 1 and 3 metres below the lunar surface. One 
penetrator will be targeted at the equatorial near-
side region and the other at a similar latitude on 
the Moon’s far-side.  

SELENE – Japanese Lunar Probe 
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       Observing The Satellites Of Jupiter 

 
Sometimes one wonders why there was re-

sistance to the Copernican model of the solar sys-
tem. One reason is that traditionalists held out 
until there was observational proof that the Earth 
orbited the Sun rather than the opposite. This 
proof did not really come until the discovery of 
the aberration of starlight by Bradley in 1728. But 
Galileo had made two telescopic discoveries 
which gave very strong support to the new model. 
These were the phases of Venus, inexplicable un-
less Venus orbited the Sun, and the satellites of 
Jupiter which showed celestial bodies clearly in 
orbit about a body other than the Earth. Galileo's 
telescope was minuscule and crude by to-day's 
standards, so it is no surprise that what he saw in 
those early heady years of discovery is now within 
the grasp of any reasonable binocular or small 
telescope. 

 
Most nights that the planet is visible, a 

carefully focused binocular will show one or more 
tiny specks of light close to Jupiter. If the binocu-
lar is held steadily in some way, free of shaking 
hands, the specks are easier to see. A photo-
graphic tripod can be used with a suitable adapter 
or you could make something up yourself. The 
specks are of course the satellites and only four of 
them can be visible except in large telescopes. 
The four are called the Galilean Satellites because 
they are the four observed by Galileo. They are 
identified either by their proper names or the first 
four Roman numerals allocated to them in the or-
der of their closeness to Jupiter. So we have I, Io; 
II, Europa; III, Ganymede, and IV, Callisto. In or-
der of apparent decreasing brightness they are 
Ganymede, Io, Europa and Callisto. In a dark sky 
away from Jupiter all these would be visible to 
the naked eye, but they are overwhelmed by the 
planet's brilliance. III and IV are the easiest to see 
because they swing well away from their ruling 
planet. Any of them can be difficult to see when 
close to Jupiter.  

 
The satellites can be seen from night to 

night changing their relative positions as they pass 
in their orbits from east to west in front of Jupi-
ter, pause and then pass from west to east behind 
the planet. I, II and III always cross the Jovian disk 
or are hidden behind it as they pass. In the former 
case they are said to transit and in the latter to 
be occulted. At present (until the end of 2007), 
because of its distance from the planet and the 
inclination of its orbit, IV misses out and passes 
above or below Jupiter. 

 
 

 
At their distance from the Sun, Jupiter and 

its satellites cast very long shadows behind them. 
Accordingly satellites moving behind Jupiter can 
enter its shadow and be eclipsed. Around the time 
of opposition, occultation and eclipse of a satel-
lite happen at more or less the same time. Away 
from opposition a satellite can fade into or reap-
pear from eclipse some distance from the Jovian 
disk. In the case of satellites III and IV it is possi-
ble for them to both enter and emerge from an 
eclipse before or after being hidden behind the 
planet. 

 
The shadow of a satellite can reach the face 

of Jupiter and appear as a dark spot. This is 
known as a shadow transit and often can be seen 
preceding or following the satellite itself in tran-
sit. If you could stand on top of the Jovian atmos-
phere in one of these shadows you would see a to-
tal eclipse of the Sun. 

 
So having digested all the foregoing what 

should one look out for? Telescopes of increasing 
size will show more and more of the phenomena. 
Binoculars will show the satellites when well 
placed and allow some of the other phenomena 
such as eclipses of III, Ganymede, to be seen. 
Identification can be confusing at first, but bear in 
mind that the further from Jupiter its orbit, the 
slower a satellite travels. Periods of revolution for 
I, II, III and IV are approximately 1.7, 3.5, 7.2 and 
16.7 earth days respectively. At 23:00 UT on May 
31st there will be two satellites well placed either 
side of Jupiter and reading from east to west (left 
to right in binoculars) they are III, II, I and IV. 

 
Jupiter is not really well placed for north-

ern observers at present. There are fewer inter-
esting satellite phenomena to see at convenient 
hours than is normal. But they are well worth 
looking out for nevertheless. Satellite III will 
emerge from eclipse at 00:06 UT on June 13th. So 
you stay up on the night of 12th until just after one 
o'clock summer time. In binoculars the satellite 
will slowly appear and brighten to the left of the 
planet but a telescope may be needed to show it 
is removed from it slightly. On June 6th at 23:52 
UT satellite II will be seen to merge with Jupiter 
as it goes into occultation. 

 
(continued on page 24) 
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Some Favourite Double Stars by J.O’Connor 
 
Each branch of observational astronomy has at-

tractions peculiar to itself.  For example, we ob-
serve planets both because of their similarities 
and dissimilarities with our own Earth; galaxies In 
the case of double stars, there are many reasons 
for wanting to observe them.  There is, first of all, 
the practical reason that, compared with other 
objects, viewing is comparatively little affected 
by light pollution of the backgroun sky.   Some 
may be observed because they are “easy”, i.e., 
with the components well separated; others may 
be viewed for the opposite reason, i.e., that they 
are difficult and so present a challenge.  Particu-
lar pairs may be selected because there is an at-
tractive colour contrast between the components; 
in other cases the observer may wish to monitor 
the orbital motion and the changing separation of 
the components. 

 
Lists of favourite double stars drawn up by a 

range of observers would, no doubt, contain a lot 
of common ground.   But there would probably be 
some items on the lists that would be chosen by 
few and perhaps only one.  Such choices might be 
made for personal reasons such as having come 
across them in memorable circumstances or dur-
ing the impressionable early days of initiation into 
astronomy.    

 
I set out below a few of my own favourites.   

While acknowledging that some of the choices 
were influenced by personal events, I feel able to 
claim that anyone might have picked precisely the 
same objects. 

 
Double stars are of two kinds.   The first, form-

ing the vast majority, are those that are physically 
close to one another in space and therefore in or-
bital motion about their common centre of grav-
ity.  These are called “binaries”.  The remainder 
are simply stars lying close to the same line of 
sight but not near each other in space.  These are 
called “optical pairs”.  All the objects mentioned 
in this article are of the physically associated 
kind.  

 
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.   

Gamma (γ) Andromedae (also known as Al-
mach): (Situated in the constellation of Andro-
meda): Position: Right Ascension 2h 04.2m, Decli-
nation +42° 21’:  This is a magnificent object, be-
ing the partnership of a golden yellow star of the 
third magnitude and a blue star of the fifth magni-
tude.  This two-magnitude difference means that 
the primary is about six times brighter than its 
companion.  Quite a small telescope will separate 
the components since the angular distance be-
tween the components is 10 seconds of arc. 

 
A feature that adds interest to the object is 

the fact that the blue component is not a single 
star but is itself a double.  This pair revolve 
around their common centre of gravity every 61 
years in a very eccentric orbit.  At the moment, 
they are too close to be separated in a small or 
medium sized telescope.   And, going a little fur-
ther, it has been found from spectroscopic studies 
that one component of this close pair is itself a 
double with a period of 2.67 days.  So, what 
seems to the naked eye to be a single star is in re-
ality a system of four! 

 
R.A. Proctor, in his “The Orbs Around Us”, tells 

of an odd incident involving what was almost cer-
tainly this double star.  He says: “A visitor to ‘a 
London observatory’, having for a moment the 
‘run of the Observatory’, decided to turn the tele-
scope, a large clock-driven refractor, on ‘the 
celebrated double’.  The object was close to the 
zenith and this brought the viewing position close 
to the floor.  Provision was made for viewing from 
such a position by an arrangement under which 
the observer lay on an observing frame with a 
variable headrest.  Proctor goes on: 

 
“But while the frame remained, of course, at 

rest, the clock-work was slowly driving the tele-
scope after the star; and, as the star happened to 
be approaching the point overhead, the eyepiece 
of the telescope was being brought lower and 
lower.   Intent on observing  . . . our astronomer 
failed to notice that this movement of the eye-
piece was gradually imprisoning him; for his head 
was fixed by the head-rest, and the eye-tube was 
beginning to press with more and more force 
against his eye.  The telescope was a very heavy 
one and the very slowness of the movement made 
it irresistible, while the observer’s position pre-
vented him from helping himself.   Fortunately, 
his cries for assistance were quickly heard, the 
clock-work was stopped, the head-rest lowered 
and the prisoner released; otherwise, he would 
undoubtedly have suffered severely.” 
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Theta (θ) Aurigae: (Situated in the constellation 
of the Charioteer):  Position: Right Ascension 5h 
59.7m, Declination +37° 14’:  This is an object that 
is a real test of your telescope.   Arthur P. Norton, 
in his famous Star Atlas, describes the pair as “a 
test for a 4-inch”.  However, he was thinking of a 
refractor and if your telescope is a reflector you 
will need a considerably larger instrument and a 
good observing night.  The difficulty in detecting 
the companion arises from two considerations.  
Firstly, the components differ by the whopping fac-
tor of 83 in brightness (magnitude 3 -v- magnitude 
7.5).  Secondly, they are separated by only 3.4 sec-
onds of arc.   However, the difficulty of sighting the 
companion makes success all the more rewarding.  
To me, it has a greenish tinge; the colour probably 
resulting from a contrast effect with the main star. 
The companion has almost the same intrinsic lumi-
nosity as our sun, while the primary is nearly 100 
times as bright as the sun. 

 
The main star is of special interest.   It is called 

a “silicon star” because of the abnormal strength of 
the lines in its spectrum arising from the presence 
of this element. 

 
145 Canis Major (also known as h 3945): (In 

the constellation of the Greater Dog): Position: 
Right Ascension 7h 16.6m, Declination -23° 19’. The 
attraction of this object lies in the vivid colour con-
trast (orange and blue) between the components, a 
contrast that to me is more striking than in the case 
of any other double.  The stars are magnitude 5 and 
6, respectively, and they are separated by 27 sec-
onds of arc.  

 
I first came upon this object by accident when 

searching for the open cluster NGC 2362 in the 
same constellation and was immediately struck by 
the colour contrast.  The only negative point about 
it is that, as far as Ireland is concerned, it is always 
low in the sky.   This reduces opportunities for 
viewing it and tends to interfere with the splendour 
of its colour contrast. 

 
Zeta (ζ)Cancri: (In the constellation of the Crab): 
Position: Right Ascension 8h 12.2m, Declination 
+17° 39’: This is one of the finest triple star systems 
in the sky.  (Striking triples are quite rare!)  It was 
listed simply as a double star until William Herschel 
discovered that one of the components was itself 
double.  The current separation of the “original” 
double is about six seconds of arc while that of the 
close pair is rather less than one second.   A 6-inch 
(15-cm.) telescope should show all three.  The com-
ponents do not differ greatly in brightness, all being 
close to magnitude 6.  The close pair completes an 
orbit in just under 60 years while the third star 
takes about 1000 years to complete an orbit about 
the other two.   

It is interesting to note that orbital movements tak-
ing long periods to complete can, in certain circum-
stances, be detected over quite a short period of 
time.  In 2002, the orbital motions of the three 
stars brought them briefly into alignment with each 
other, i.e., all three were in a straight line.  In 
these special circumstances, the changes in the 
relative positions of the stars could be detected 
easily over the space of just a few weeks.    
 
The outer star of the Zeta Cancri system is itself a 
close double.  The orbital period has been deter-
mined as 17.64 years. 
 
Iota (ι) Cancri (also known as 48 Cancri): (In the 
constellation of the Crab): Position: Right Ascension 
8h 46.7m, Declination +28° 45’: This is a really 
beautiful object, the components having delicate 
yellow and blue colours.  The components, of mag-
nitudes 4 and 6.5, respectively, are separated by 31 
seconds of arc and so can be seen with the slightest 
optical aid. 
 
My most memorable encounter with Iota was on the 
morning of September 1, 1989 (easily remembered 
as the 50th anniversary of the outbreak of World 
War II).  I was searching for Comet Brorsen-Metcalf 
in the pre-dawn sky when I accidentally came upon 
Iota.  Although I had seen the double on many pre-
vious occasions, the delightful contrast between 
the components seemed much more pleasing by 
reason of my having come upon them accidentally. 
 
24 Coma Berenicis: (In the constellation of Ber-
enice’s Hair): Position: Right Ascension 12h 35.2m, 
Declination +18° 23’: I have never failed to be de-
lighted by views of the delicate colour contrast – 
light yellow and light blue – between the compo-
nents of this double.  The stars are of the 5th and 6th 
magnitude and are separated by 20 seconds of arc. 
 
Alpha (α) Canum Venaticorum (Cor Caroli): (In the 
constellation of the Hunting Dogs): Position: Right 
Ascension 12h 56.1m, Declination +38° 19’: This star 
is fairly conspicuous in the springtime sky, despite 
its modest brightness, because it is located in a 
blank space between the stars of the “Plough” and 
those of Leo.  The name “Cor Caroli” means 
“Charles’ Heart”.   It was named after King Charles 
I of England.   
 

The star is an easy one to separate as the com-
ponents (which are of magnitudes 3 and 6, respec-
tively) are separated by 20 seconds of arc.   The 
primary is of great interest to astrophysicists as it is 
a “magnetic” star with an over-abundance of met-
als. 
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α alpha  ι iota  ρ rho 

β beta  κ kappa  σ sigma 

γ gamma  λ lambda  τ tau 

δ delta  µ mu  υ upsilon 

ε epsilon  ν nu  ϕ phi 

ζ zeta  ξ xi  χ chi 

η eta  ο omicron  ψ psi 

θ theta  π pi  ω omega 

The Greek alphabet is used to identify the brightest 
stars in each constellation. The sequence doesn’t neces-
sarily start with alpha being brightest, in  34 of the 88 
constellations have at least one star more brilliant. 

 
     So α Leonis is the Bayer designation of the bright star 
Regulus. 

         The Greek Alphabet 

To me, the double’s chief attraction is the sub-
tle difference in the colours of the components.  I 
see them as white and light yellow but others 
have described them differently.  The components 
belong to the same spectral class (A). 

 
Epsilon (ε) Bootis (also known as Mirak or 

Izar): (In the constellation of the Herdsman): Posi-
tion: Right Ascension 14h 45.2m, Declination +27° 
03’:  The 5th magnitude companion to this 2.5-
magnitude star was discovered by F.G.W. Struve 
in 1879.  He gave the pair the Latin title pulcher-
rima, meaning “most beautiful” because of the 
fine colour contrast between the yellow-orange 
primary and the blue companion.  The separation 
of the components is just short of three seconds 
of arc. 

Arthur P. Norton, to whom I referred in rela-
tion to Theta Aurigae, describes Epsilon Bootis as 
“a test for a 2-inch”.  However, as in that case, 
he had refractors in mind and one shouldn’t as-
sume from his remark that this is a very easy ob-
ject.  There is a 10-fold difference in the bright-
ness of the components and, when a reflecting 
telescope is used, the spurious appendages it 
tends to create about the brighter star tend to ob-
scure the companion.   It is only when one ob-
serves through a refractor or other unobstructed 
optical system that Struve’s title of “most beauti-
ful” really applies. 

 
Perhaps, next year, I will share some more of 

my double star experiences.   

“Year in Space” continued from page 20: 
 
Science from orbit 

 A number of important orbiting observato-
ries are scheduled for launch during 2007. Chief 
amongst these are Herschel and Planck, two Euro-
pean space telescopes that will be launched to-
gether in July. Herschel is tuned to the far infra-
red and sub-millimetre wavelengths of the elec-
tromagnetic spectrum and will study new-born 
galaxies amongst other objects. It’s 3.5 metre 
mirror will be the largest ever deployed in space. 
Planck will study the cosmic microwave back-
ground radiation in great detail in an effort to an-
swer 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.   

Nasa plans an early October launch for the 
Gamma-ray Large Array Space Telescope (GLAST) 
which will explore the high-energy Universe. The 
observatory will give us a detailed look at exotica 
such as pulsars and active galactic nuclei. 
Another mission of note is the COnvection ROta-
tion and planetary Transits (COROT) probe which 
is due to lift-off in November 2006. The primary 
objective is to search for extra-solar planets. It 
does this by watching for a slight dimming of a 
star when a planet transits. The telescope is sensi-
tive enough to detect planets a few times larger 
than Earth. 

 Finally, the Aeronomy of Ice in the Meso-
sphere (AIM) mission will the study Polar Meso-
spheric Clouds that form about  80 kilometres 
above the Earth's surface in summer and mostly in 
the polar region.    

 All in all, 2007 promises to be a very pro-
ductive and busy period in space exploration. 

“Satellites of Jupiter” continued from page 21: 
 
Shadow transits are really beyond binocu-

lars but relatively small telescopes can show 
them. On May 25th at 23:50 UT, Ganymede's 
shadow enters on the face of the planet, followed 
about an hour and ten minutes later by the satel-
lite itself. On May 27th a similar sequence occurs 
with Io, the time being 23:56 UT for the shadow 
followed fourteen minutes later by the satellite. 

 
Can anything of the satellites be seen with 

the naked eye? There is conflicting evidence. Try 
something out yourself. On the evening of June 
3rd, when the sky has darkened, to the west and 
quite well removed from the worst of Jupiter's 
glare, III and IV will be close together. Can you 
detect their combined presence?  Try blocking out 
Jupiter itself. 
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Forthcoming meetings of the Irish Astronomical Society: 
 
Monday Nov 20th 2006  Digital Deep Sky Astrophotography for Beginners  
by Dave Grennon and Jed Glover 
 
Monday Dec 18th 2006  Shear Lunacy 
by Shane Cullerton (KAC) 
 
Monday Jan 15th 2007  Dowth: Winter Sunsets 
by Anne Marie Maroney 
 
Monday Feb 19th 2007  Star Formation 
Dr. Emma Whelan (DIAS) 
 
And more in March, April and May  (see www.irishastrosoc.org/meet.htm for more details) 
 
All (these here) held in Ely House, 8 Ely Place, Dublin 2. 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. 

 

 2006-07 annual membership rates:  Full . . €40   Concession . . €32   Family . . €50  
Please sent remittances to The Treasurer at the above address.      

 Please Photocopy  

The Track of Comet 8P/Tuttle across the galaxy 
M33 in Triangulum on the evening of Dec 30th 2007. 
The star labels are from the SAO Catalogue. North is 
up. Two positions labeled at 18:00 and 00:00 UT. 

                  Useful Web Sites 
IAS home page: 
www.irishastrosoc.org 
 
Sky-High 2007 update: 
www.irishastrosoc.org/skyhigh07.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 
 
BAA Comet Section: 
www.ast.cam.ac.uk/~jds/  
 
SOHO solar images: 
http://sohowww.nascom.nasa.gov/ 
 
Guide 8 
www.projectpluto.com 
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Front Cover:   The Total Lunar Eclipse on 9th 
January 2001. Focal length of 1040 mm. 40” 
with Fujichrome 100. Image by John O’Neill. 
 

 Comet Hale-Bopp on morning 21st March 
1997. 170mm focal length. 7 min using  
Ektachrome 400. Image by John O’Neill.  
 
 Drawing of the lunar crater Mersenius by 

Deirdre Kelleghan. 2006. 
 
 Webcam mosaic of the First Quarter Moon 

by John Murphy on 4th June 2006. Stacked from 
about 600 frames.  

  

 

 

 


