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Foreword
We send greetings to all fellow astronomers and
welcome them to this, the fourteenth edition of
Sky-High.
This year, while retaining the colour covers, we
have increased the number of pages.
We thank the contributors of the accredited articles. Thanks are also due to John Flannery who
did the DTP layout. The Binary orbit diagrams are
from BINARY.EXE from J.O’Neill, likewise the sunrise and sunset data is from his SUNRISE.EXE.
We are always glad to hear what you liked, or
what you would like to have included in Sky-High.
If we have slipped up on any matter of fact, let us
know. We can put a correction in future issues.
And if you have any problem with understanding
the contents or would like more information on
any topic, feel free to contact us at the Society email address ias1937@hotmail.com.
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.
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This years marks the 1000th anniversary of the
brightest supernova in recorded history, the Lupus
Supernova of 1006 which reached magnitude –9!
Lets hope this is a good omen for our next supernova.

Also on the Society website Sky-High Online will
highlight some celestial events featured in SkyHigh, also featured will be unpredictable events
such as bright comets and bright supernovae.

Wishing you clear skies for 2006,
Liam Smyth and John O'Neill
Sky-High 2006 © IAS, 2005

The Irish Astronomical Society
Founded in 1937, the Irish Astronomical Society
caters for those of all ages and interests in astronomy and space.
You don’t have to be an expert to be part of
our dynamic club. Many of our members are taking
their first steps in the hobby and you are sure to
receive friendly advice from some of the more experienced amateur astronomers in our group.
Activities include monthly meetings, receiving
our bi-monthly magazine Orbit, observing groups,
e-mail alert notices of transient astronomical phenomena such as aurora, and outings to places of
astronomical interest.
Members have joined expeditions to observe
several total solar eclipses world wide as well as

catching 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 50cm behemoth! Many are now experimenting too with the latest technologies to hit
the amateur community such as CCD cameras.
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-

Forthcoming meetings of the Irish Astronomical Society:
Monday Oct 17th 2005 The Moon: A Brief History by Brian Keane (I.A.S., President)
Monday Nov 21st 2005 Einstein’s Astronomical Legacy by Prof. Tom Ray (D.I.A.S.)
Monday Dec 19th 2005 Ringworld. Details of the Cassini Mission by Deirdre Kelleghan (I.A.S.)
All held in Ely House, 8 Ely Place, Dublin 2. They start at 8pm. All are welcome.
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Your Night Sky Primer
As with any hobby, astronomy seems to have it's
own set of terminology designed to confuse. However, with a little patience you'll soon pick up the
jargon and be well on the way to knowing your way
around the sky.

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

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
couple of drawbacks. Each chart is correct for only
one time on a given night, say 10 p.m. If you are
observing two hours later you would need the following month's chart. These charts also show the
planets visible for a particular month, so they can
be confusing unless you tippex them out. When
learning the constellations check first from the
monthly notes if there is a bright planet in the
area.

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 diminu-

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

An idea of size or scale
If you have seen a picture of a total eclipse of
the Sun you will have noticed that the black disk of
the Moon just about covers the bright disk of The
Sun. If you were to suspend a one Euro coin about
two and a half metres in front of your eye, it
would just about cover the Moon's disk.
The Sun is nearly 1.4 million km in diameter,
the
Moon is 3476 km and the one Euro coin is just over
two centimetres in size. Yet they appear nearly
equal. This is because they all seem to take up the
same amount of the space in front of our eyes. We
may say they have the same angular diameter. In
this case it is about half a degree (½°).
Degrees are further divided into 60 arcminutes
(60') with each arcminute made up of 60 arcseconds (60"). The scale allows us to measure angles in the sky or apparent size of a celestial object. For example, the Full Moon measures an average of half a degree, or 30 arcminutes, in diameter.

Star maps

Once you can find the constellations you will
enjoy learning more about them.

tive appearance mislead you; it's packed with information and the core of the book features a set
of constellation charts with many interesting celestial objects labelled.

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
A “handy” way to
measure scale in the sky.
The tip of your little finger 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 sideby-side to span the gap
between the two
“pointer” stars in the
Plough — a distance of
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five outstretched hands or twice as many closed
fists will take you from the horizon to zenith. If
you
know the Plough you will find that its overall
length is rather more than one outstretched hand,
it is almost 25 degrees.

pass through superior conjunction.
When outer planets are in opposition they are
opposite the Sun to us and are on the celestial meridian (the southern part) at midnight.

Some familiarity with angular measure is necessary to find your way easily about the sky.

Positioning in the sky
Starting at any landmark and going right around
the horizon is three hundred and sixty degrees. The
azimuth of an object is a measure of it's point
relative to the horizon as measured from true
north which starts at 0° with due East being 90°
and so on. Going from a point on the horizon
straight up to the point overhead - the zenith - is
ninety degrees and a measure of altitude
Astronomers use a kind of celestial longitude
and latitude called right ascension and declination to accurately plot the position of an object on
the celestial sphere.
The basis for this system is the equator and the
poles – Polaris is the northern pole star.
Right ascension is expressed in hours (h), minutes (m) and seconds (s) running eastward from 0
to 24 hours right round the equator. The zero point
of right ascension is taken as the vernal equinox the point where the Sun crosses the celestial equator, moving from south to north, in its course
around the sky.
An object's declination is written in terms of
how many degrees, minutes, and seconds north (+)
or south (-) of the celestial equator it is.

Planetary data
The Earth is the third planet of the Solar System. Mercury and Venus are 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

The celestial meridian is an imaginary line that
starts at the north point of the horizon, rises directly through the North Celestial Pole (NCP) to
the zenith and then continues on down to the
southern point of the horizon. The NCP is less than
one degree from Polaris, the Pole Star.
Venus and Mercury show phases like the Moon.
Mars can look gibbous, i.e. not quite full. Jupiter
can show very slightly less than full at quadrature
in amateur telescopes.
The outer planets can exhibit a phenomenon
known as retrograding. A consequence of them lying further from the Sun than us is that they orbit
more slowly than the Earth. Therefore, at opposition, the Earth can overtake an outer planet causing its apparent movement against the stars to
grind to a halt, move back to the right, halt, and
then resume direct motion once again.

A note on time
Times throughout Sky-High 2006 are given, unless 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 Greenwich Mean Time GMT). UT is the same as Irish civil
time except when Summer Time is in use. To translate UT into Summer Time just add one hour.

Star magnitudes
The magnitude of a star refers to its brightness,
not to its size. The scale of magnitudes is a logarithmic one. A difference of one magnitude is a
difference of 2.512 times in brightness. A difference of five magnitudes is a difference of 100
times in brightness. The lower the magnitude number, the greater the brightness.
The stars in the Plough range from about magnitude 2 to magnitude 3.5. The faintest stars you can
see with the naked eye on a really dark moonless
night, away from city lights, are magnitude 6 or
slightly fainter. Binoculars show stars two to four
magnitudes fainter, while the most powerful telescopes in the world are able to show magnitudes
about 20. Modern imaging techniques on such telescopes can reach near +30. The apparent brightness of a star depends on its true brightness and its
distance. The term magnitude if not qualified, refers to apparent brightness.
The term absolute magnitude is the magnitude
a star would show if it lay at a standard distance of

Page 4

Sky Diary 2006
January

21 Grazing Occultation of 4.7 magnitude star 2 Scorpii
at about 04:57 UT. The northern limit passes from
Blacksod Bay, Co.Mayo to Dungarvan, Co.Waterford.

3

Quadrantid Meteors at maximum (18hrs), no moon

3

50 Aquarii (mag. 5.8) occulted by the moon; disap-

4

Earth at perihelion (147 million km), closest distance

4

Minor Planet (4)Vesta (mag. 6.3) at opposition in

24 Mercury at greatest elongation east (evening sky),

8

Mars 41' south of the moon at 18:49 UT, they are

27 Closest lunar perigee of 2006 (356,884 km). As it is

22 Favourable lunar libration (amount 10° on the N.W.

10 SAO 76215 (mag. 5.4) in Taurus, an outer Pleiad, occulted by the gibbous moon; disappearance at 03:04
UT. The main cluster is just off the north edge of

23 Comet C/2005 E2 McNaught at perihelion.

March
1

Uranus at conjunction.

2

Saturn's moon Titan at eastern elongation.

2

Minor Planet (9) Metis (mag. 9.1) at opposition in
Leo. This is the only asteroid discovered in Ireland,

13 Saturn's moon Titan at eastern elongation.

4

Jupiter at western stationary point.

16 Pluto at conjunction.

7

Favourable lunar libration (10° on S.E. limb).

21 Start of autumn in Mars' Southern Hemisphere.

8

Northern Lunar Standstill, declination 28º 41'. The
moon (just past first quarter ) should ride spec-

9

76 Geminorum (mag. 5.3) occulted by the gibbous

10

Saturn's moon Iapetus at western elongation.

12

Mercury is at inferior conjunction

14

Penumbral Lunar Eclipse visible from Ireland during

18

Saturn's moon Titan at eastern elongation.

20

Vernal equinox at 18:26 UT.

22

Southern Lunar Standstill, declination -28º 43'.
Even on the meridian the last quarter moon will be

25

Venus at greatest elongation west (morning ob-

25

(1) Ceres occulted by crescent moon — a difficult
daylight event at noon, very low in the sky.

26

Irish Summer Time starts at 01.00 civil time.

29

Total Solar Eclipse visible from parts of Africa,
Eastern Mediterranean and West and Central Asia.
The eclipse is morning partial event in Ireland. See

11 Beta Tauri (El Nath), magnitude 1.7, is 1° north of
13 Venus in inferior conjunction with the sun.

25 Saturn and its rings occults a 7.9 magnitude star SAO
26 Mercury at superior conjunction.
27 Saturn at opposition in Gemini, where it's magnitude
27 Asteroid (4) Vesta passes 40' south of 3.0 magnitude
29 Saturn's moon Titan at eastern elongation.
31 About this date Saturn passes less than 1° south of
the M44 star cluster in Cancer. This 3rd magnitude
star cluster is also known as the Praesepe or Bee-

February
6

Neptune at conjunction.

6

Chi Tauri (mag. 5.4) occulted by the gibbous moon;

7

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

8

Comet C/2004 B1 LINEAR at perihelion.

9

47 Geminorum (mag. 5.8) occulted by the nearly full

13 Farthest Full Moon of the year (406,100km).

April

14 Saturn's moon Titan at eastern elongation.

3

Saturn's moon Titan at eastern elongation.

16 Mars passes about 2° south of the Pleiades (M45)

4

49 Aurigae (mag. 5.3) occulted by the first-quarter

19 Mars at eastern quadrature, 89% illuminated.

4

Favourable lunar libration (10° on the S.E. limb).
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5

Saturn at eastern stationary point.

6

Jupiter's tilt at maximum for the year (3.4° south).

7

Saturn's rings at the maximum tilt for the year

8

Mercury at greatest elongation west (morning sky),

14 Mars passes less than 1° north of open cluster M35.
16 Easter Sunday.
17 Eclipsing binary Delta Librae at minimum brightness

18

Saturn (mag. 0.4) and Mars (mag. 1.8) close together (39'), look (at only 6° altitude) low around

20

Mercury at greatest elongation east (evening sky),

21

Summer solstice at 12:26 UT.

26

Mars at aphelion (2.32 AU from sun).

24

Latest sunset of the year.

29

Minor Planet (2)Pallas at opposition (mag. 9.5) in

July

19 Saturn's moon Titan at eastern elongation.
22 Lyrid Meteors at maximum (11hrs), some interfer-

May
1

Eclipsing binary Delta Librae at minimum brightness

1

Mars passes 1/2° south of 3.0 magnitude Epsilon
Geminorum. Mars was occulted this star back in

2

47 Geminorum (mag. 5.8) occulted by the crescent

2

Jupiter's Great Red Spot (GRS) transits at 0:38 UT.

2

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

3

Jupiter's moon Callisto at eastern elongation.

4

3

Earth at aphelion (152 million km).

6

Jupiter at eastern stationary point.

18

Mercury at inferior conjunction.

27

Mars occulted by the crescent moon, a daylight
event. Not easy, as Mars is only magnitude 1.8. Disappearance at 17:53 (dark limb) and reappearance

27

(2) Juno passes 20' south-east of the magnitude 4.2

30

Minor Planet (15) Eunomia (mag. 8.3) at opposition

August
5

Minor Planet (6) Hebe at opposition (mag. 7.8) in

Jupiter at opposition in Libra, magnitude -2.5.

6

Saturn at conjunction with the sun.

5

Saturn's moon Titan at eastern elongation.

7

Mercury at greatest elongation west (morning sky),

5

Eta Aquarid meteors at maximum (5h), some inter-

6

Jupiter's GRS transits at 23:45 UT.

11 Neptune at opposition in Capricornus, where the
12 Perseid Meteors at maximum (23hrs), the waning

10 Moon passes about 0.5° below Spica after 23hrs.
18 Minor Planet (1) Ceres at opposition (mag. 7.6) in

11 Jupiter's GRS transits at 22:52 UT.
14 Jupiter's GRS transits at 00:30 UT.

26 Venus and Saturn close together (14'), low down in
the dawn sky. Look north of east one hour before
sunrise. Venus is over four magnitudes brighter than

18 Mercury is at superior conjunction with the sun.
18 Jupiter's GRS transits at 23:37 UT.
21 Saturn's moon Titan at eastern elongation.

September

23 Jupiter's GRS transits at 22:45 UT.
31 Saturn's moon Iapetus at western elongation.

June
7

Comet 73P/Schwassmann-Wachmann at perihelion.

10

Moon passes about 1° south of Antares late this

11

Comet 41P/Tuttle-Giabobini-Kresak at perihelion.

17

Earliest sunrise of the year.

16

Pluto at Opposition in Serpens (Cauda), where it is

1

Mercury at superior conjunction with the sun.

4

Neptune just over 1º north of mag. 4.3 Iota Capri-

5

Uranus at opposition in Aquarius, where it's magitude is 5.7. As the planet is at last beginning to
move north, given good conditions it should be pos-

7

Small Partial Lunar Eclipse occurs. Maximum of 19%
occurs at 18:51 when the N. edge is in the umbra.
From Dublin the moon rises at 19:00 UT. The moon
has only risen to 4º altitude at end of umbral phase
(19:38UT). Penumbral phase ends at 21:00 UT.
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7

Nearest Full Moon of the year (357,300km).

8

Eclipsing binary RZ Cassiopeiae at minimum bright-

9

Epsilon Piscium (mag. 4.3) occulted by the nearly

12

47 Arietis (mag. 5.8) occulted by the gibbous moon;

12

27 Tauri (mag. 2.8), a Pleiad, occulted by the gibbous moon; reappearance at 21:35 UT. Moon then

23

Autumnal equinox at 04:03 UT.

22

Annular Eclipse across the Guyana, Surinam and
French Guiana (including the rocket centre of Kourou) and neighbouring parts of Brazil. The rest of
the path then traverses the South Atlantic Ocean
nowhere hitting land. The maximum magnitude is

22

9

47 Geminorum (mag. 5.8) occulted by the gibbous

13

The moon is about 1º north of Saturn, low in east at

14

Minor Planet (7) Iris at perihelic opposition in Aries.
Magnitude 6.8. Might someone having excellent

15

Comet 4P/Faye at perihelion.

17

Leonid meteors at maximum (21hrs), no moon in-

21

Jupiter at conjunction.

25

Mercury at greatest elongation west (morning sky),

Farthest lunar apogee of the year (406499 km), on

October
2

8/9 Transit of Mercury across the sun occurs. None of
the event is visible from Ireland. For travellers, the
Transit starts at 19:12 UT and ends at 00:10 UT.
The region of visibility is centred on the Pacific
Ocean. From the most of the Americas the sun will
be setting. From the Western Pacific Rim the sun
will be rising. Mercury will be just a 10" dot as it
crosses the southern section of the solar disc. Note

Eclipsing binary RZ Cassiopeiae at minimum bright-

December
4

Uranus lies just 25' south of 3.7 magnitude Lambda

5

Uranus 59' north of the nearly full moon just before

14

76 Geminorum (mag. 5.3) occulted by the last quar-

14

Tenth planet "2003 UB313" at Opposition in Cetus,

17

Mercury at greatest elongation east (evening sky),

22

Mars in conjunction with the sun.

28

Venus at superior conjunction.

29

Irish Summer Time ends at 02.00 civil time.

30

Grazing Occultation of 6.6 magnitude star SAO
164433 at about 19:34 UT. The southern limit passes
from Ballycotton, Co.Cork to just south of Donaghadee, Co.Down. It passes right through the towns
of Kilkenny, Drogheda and Downpatrick. The moon

November

3
8

Saturn's rings are at minimum tilt for the year
(south 12.3º), making it less difficult to see faint
satellites (like 12th magnitude Enceladus) which

4

Pleiades members 17 Tauri (mag. 3.7), 20 Tau
(mag. 3.9), Eta Tau (mag. 2.8) and 27 Tau (mag.
3.6) are all occulted by the nearly full moon. All
events occur in the early morning hours.

6

Saturn at western stationary point.

9

Gamma Cancri (mag. 4.7) occulted by the gibbous

10

8 Leonis (mag. 5.7) occulted by the gibbous moon;

10

Jupiter (mag. –1.7) and Mercury (mag. –0.6) are
very low together in the morning sky about 45 minutes before sunrise. Faint Mars (mag. 1.5) is in the
same area, but will be very difficult in the bright-

13

Earliest sunset of the year.

14

Geminid Meteors at maximum (8hrs), only a small
amount of interference from the moon as it is past

18

Pluto in conjunction.

22

Winter solstice at 00:22 UT.

23

Ursid meteors at maximum (9hrs), no moon interference.

29

Latest sunrise of the year.

29

Minor Planet (44) Nysa at opposition (mag. 9.0) in
Gemini.

Orionid Meteors at maximum (8hrs), no moon inter-

23

2

2

Eclipsing binary RZ Cassiopeiae at minimum
Epsilon Piscium (mag. 4.3) occulted by the alMercury is at inferior conjunction with the sun.
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NEW MOON

Phases
of
the
Moon
in
2006

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

d

h

m

29
28
29
27
27
25
25
23
22
22
20
20

14
0
10
19
5
16
4
19
11
5
22
14

15
31
15
44
26
05
31
10
45
14
18
01

FIRST QUARTER

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
AUG
SEP
OCT
NOV
DEC

d

h

m

6
5
6
5
5
3
3
2
31
30
29
28
27

18
6
20
12
5
23
16
8
22
11
21
6
14

56
29
16
01
13
06
37
46
56
04
25
29
48

FULL MOON

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

d

h

m

14
13
14
13
13
11
11
9
7
7
5
5

9
4
23
16
6
18
3
10
18
3
12
0

48
44
35
40
51
03
02
54
42
13
58
25

LAST QUARTER

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

d

h

m

22
21
22
21
20
18
17
16
14
14
12
12

15
7
19
3
9
14
19
1
11
0
17
14

14
17
10
28
20
08
12
51
15
25
45
32

Sunrise and Sunset in 2006
Date

Sun

Sun

Rise

Set

Nau. Twilight
Begin

End

Date

Sun

Sun

Rise

Set

Nau. Twilight
Begin

End

Jan

1

8:40

16:17

7:13

17:45

Jul

2

4: 2

20:56

1:42

23:15

Jan

8

8:38

16:26

7:12

17:52

Jul

9

4: 8

20:51

1:57

23: 2

Jan

15

8:32

16:37

7: 8

18: 1

Jul

16

4:17

20:44

2:14

22:46

Jan

22

8:24

16:49

7: 2

18:12

Jul

23

4:27

20:35

2:33

22:28

Jan

29

8:14

17: 2

6:54

18:23

Jul

30

4:37

20:24

2:52

22: 9

Feb

5

8: 3

17:16

6:44

18:35

Aug

6

4:49

20:11

3:10

21:50

Feb

12

7:50

17:30

6:32

18:47

Aug

13

5: 1

19:57

3:28

21:30

Feb

19

7:35

17:44

6:19

19: 0

Aug

20

5:13

19:43

3:45

21:10

Feb

26

7:20

17:57

6: 4

19:13

Aug

27

5:26

19:27

4: 1

20:50

Mar

5

7: 4

18:10

5:49

19:26

Sep

3

5:38

19:10

4:16

20:31

Mar

12

6:47

18:23

5:33

19:39

Sep

10

5:50

18:53

4:31

20:12

Mar

19

6:30

18:36

5:15

19:52

Sep

17

6: 2

18:36

4:45

19:53

Mar

26

6:13

18:49

4:57

20: 6

Sep

24

6:14

18:19

4:58

19:35

Apr

2

5:57

19: 2

4:38

20:20

Oct

1

6:26

18: 2

5:11

19:17

Apr

9

5:40

19:15

4:19

20:36

Oct

8

6:38

17:46

5:24

19: 0

Apr

16

5:24

19:27

4: 0

20:52

Oct

15

6:51

17:30

5:36

18:44

Apr

23

5: 8

19:40

3:40

21: 9

Oct

22

7: 4

17:14

5:48

18:30

Apr

30

4:53

19:52

3:21

21:26

Oct

29

7:18

16:59

6: 0

18:16

May

7

4:39

20: 5

3: 1

21:45

Nov

5

7:31

16:45

6:12

18: 4

May

14

4:27

20:16

2:41

22: 3

Nov

12

7:44

16:33

6:23

17:54

May

21

4:16

20:27

2:23

22:22

Nov

19

7:57

16:23

6:34

17:46

May

28

4: 8

20:37

2: 5

22:41

Nov

26

8: 9

16:15

6:44

17:40

Jun

4

4: 1

20:46

1:50

22:59

Dec

3

8:20

16: 9

6:54

17:36

Jun

11

3:58

20:52

1:37

23:14

Dec

10

8:29

16: 6

7: 1

17:34

Jun

18

3:56

20:56

1:31

23:22

Dec

17

8:35

16: 7

7: 7

17:35

Jun

25

3:58

20:57

1:32

23:23

Dec

24

8:39

16:10

7:11

17:38

Dec

31

8:40

16:16

7:13

17:44

Times in this table are for Dublin. From Galway add about 12 minutes to each event. In
Ulster rises are earlier in summer and later in winter (with sets vice versa). In Munster rises are later in summer and earlier in winter (with sets vice versa).
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The Planets in 2006
Mercury is best in the evening sky from mid
February to early March. At Greatest Elongation
on the 24th February the magnitude is –0.3. If the
air is not too unsteady a telescope will make out a
half illuminated disc, but it’s apparent size is
small – only 7”. Although still reasonably high at
the start of March, it’s magnitude will have faded
to +0.7.
The graph shows the position in the sky at the
end of civil twilight when the sun is 6° below the
horizon. At this time of the year civil twilight occurs at about 35 minutes after sunset.
The planet is also visible in the morning sky in
mid August and November.
Although the planet can get quite bright, it can
never be seen in a dark sky in our latitudes so it is
never a conspicuous object.

readily see some of the main surface detail on the
planet.
The magnitude is a striking -0.6 at the start of
the year, dimming to 1st magnitude by mid-March.
The planet is in the constellation Aries, so
reaches a very respectable altitude. The south pole
of the planet is tilted towards the earth. It is 19
at the start of the year.
The most prominent dark marking is the wedge
shaped Syrtis Major. It is well placed on the Martian Central Meridian (CM) at 19hrs on Jan 1st. It
appears about 40 minutes later each night on the
CM as the Martian day is about 40 minutes longer
than the earth day. Little surface detail will be
visible even in larger telescopes after the end of
February. During June the magnitude drops to
+1.7, Mars is quickly lost in the evening twilight.

Venus rather like last year has another less than
spectacular apparition. The planet disappears rapidly from the evening sky in early January. After
inferior conjunction on 13th January the planet
(being south of the sun) is very slow to return to
the morning sky. It hugs the horizon for the rest of
the year. It is slightly higher for two months from
late January and for another period in July and
August. At elongation on 25th March it appears as a
half illuminated disc 25” across, readily seen in a
small telescope. To see any markings on the disc
will be a challenge.

Jupiter comes to opposition on May 4th in the
constellation Libra at magnitude -2.5. It will then
be at declination 15°south, so it will culminate at
only 22° above the horizon. As the planet heads
south in coming years it will be relatively poorly
placed for telescopic viewing from Ireland.

Mars it still visible in the evening sky at the tail
end of its good 2005 opposition. The Red Planet is
12.1” in apparent diameter on 1st January and remains above 10” for the next three weeks. 10” is
the threshold above which small telescopes can

However, as the planet is enormous, the apparent size is still a generous 44.7” at opposition,
showing more apparent area than any other planet.
A small telescope should show the dusky belts
and the four Galilean moons. The Great Red Spot
(GRS), as the year starts, is assumed to be at longitude 98° (Jovian system II). The GRS may drift in
longitude as the year goes on. In recent years the
spot has been a pale salmon colour. Observe when
the planet is high in the sky above as much turbu-
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lence as possible.
Saturn is well placed in both the early and late
months of the year. Opposition occurs on 27th
January 2006 in Cancer. The magnitude is -0.2,
slightly less than last year as the rings are starting
to close. The diameter of the globe is nearly the
maximum possible at 20.4”. The ring tilt is now at
19° with the south side in view so the rings are still
a splendid sight.
During the summer the planet disappears from
view but late in the year it is well displayed again
in the morning sky as it approaches the star Regulus in Leo.
Titan (magnitude 8.1 at opposition) is readily
seen in a small telescope. Titan is the most distant
body on which a space probe has landed — Huygens
in January 2005. Some of the other brighter satellites may be seen in a moderate telescope –
Tethys, Dione, Rhea and Iapetus. Mimas and
Enceladus are more difficult.
Uranus comes to opposition on 4th September

(at mag. 5.7) in Aquarius. After many decades languishing near the southern part of the ecliptic the
planet is now beginning to be better placed. The
declination is now 8° south. In early October it lies
less than ½° south of 3.7 magnitude star Lambda
Aquarii. The disc diameter is just 3.7”. Uranus was
discovered by William Herschel in 1781.
Neptune comes to opposition on 10th August at
magnitude 7.8. It lies in Capricornus at declination
16° south. The small disc is 2.3” in diameter. So
for most purposes it just looks like a star. Neptune
was discovered in 1846.
In September the 4.3 magnitude star Iota Capricornii serves as a guide for finding the planet, as
for much of the month the planet lies a little over
1° north of the star.
Remote planets:
Pluto (discovered in 1930) appears as a faint
stellar object of magnitude 13.9 in Serpens (Cauda)
when it comes to opposition on 16th June. The
planet is a very difficult object for a small telescope, especially since the declination is now 16°
south. The planet is now 31.1 AU from the sun.

Variable Stars in 2006
Long-Period Variables (LPV) are giant stars that
pulsate, resulting in a large magnitude swing. Well
placed LPV maxima are tabulated below. The time
between successive maxima of LPV’s is of the order of one year. Chi Cygni might be visible to the
naked eye in the morning sky in the spring.
The actual maxima may be earlier or late, likewise the maximum brightness may be brighter or
fainter.
Star

Date of
Maximum
U Ori
10 Jan
R Vir
11 Jan
R Tri
16 Jan
S Vir
17 Jan
Chi Cyg 6 Mar
R Leo
12 Apr
R Cas
16 Aug
R Aql
14 Sep
R Aqr
28 Oct
T Cep
27 Nov

Magnitude
Range
6.3-12.0
6.9-11.5
6.2-11.7
7.0-12.7
5.2-13.4
5.8-10.0
7.0-12.6
6.1-11.5
6.5-10.3
6.0-10.3

Minima visible at convenient times are given
below.
Minima of Algol
Jan
Feb
Mar
Aug
Sep
Oct
Nov
Dec

11
3
18
14
6
19
11
1

22.5h;
21.1h;
21.4h
23.8h
22.3h;
22.4h
20.9h
22.6h,

14 19.3h
23 22.8h; 26 19.7h
26 23.9h; 29 20.7h
4 19.5h, 24 21.2h, 27 18.0h

Some minima are also given for other two more
eclipsing binaries (in the diary). They are Delta Librae (period 2.327374 days) and RZ Cassiopeiae
(period 1.195247 days). All times UT and geocentric.
Catacymic Variables erupt irregularly from a
faint state. The most famous and best are SS Cygni
and U Geminorum. Reports of outbursts are given
in the VSOG news web page.

Algol, or Beta Persei, is the most famous Eclipsing Variable in the sky. We have here a bright and
a much fainter star orbiting around each other.
Every 2.867321 days the faint star eclipses the
bright one and the combined brightness drops by
two thirds (from magnitude 2.1 to 3.4). From being
almost as bright as Alpha it becomes fainter than
Gamma or Delta Persei.

The IAS has an active Variable Star Observers
Group that coordinates observations from members.
Some Society members are also affiliated to
the American Association of Variable Star Observers.
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The Strange “Days” of Venus and Mercury
by James O’Connor

T

HE LAUNCH OF THE Messenger spacecraft on
3 August 2004 signalled a renewed interest
in the inner solar system. The spacecraft will fly
past Venus three times before reaching Mercury in
October 2007. Images taken during that flyby and
during a second pass in July 2008 should reveal the
half of Mercury that was in darkness during the flybys of Mariner 10 in 1974 and 1975. During a third
encounter in July 2009, Messenger will fire its engine in order to go into orbit about Mercury for a
year of intensive study.
As we await news of the progress of Messenger
in its complicated voyage, it may be an opportune
moment to take stock of some interesting aspects
of Venus and Mercury and, in particular, their very
strange “days”.
On Earth we are accustomed to days of 24
hours. Sometimes, especially on Monday mornings
(!), we might be inclined to suggest an extra hour
but on the whole it seems “right”. And if we went
to Mars we wouldn’t be too upset by the length of
day there – we would find it just 40 minutes longer
than on Earth. Also, the tilts of the axes of Earth
and Mars are similar: 23.4°and 24.6°, respectively.
But on our two sister planets, Venus and Mercury, both nearer to the sun than the Earth, things
are very different. We will discuss their position in
a moment but we will first have a closer look at
the situation on Earth.
Everyone knows that the phenomenon of day
and night is due to the fact that the Earth rotates
on its axis. But the length of time that the Earth
takes to rotate on its axis is not 24 hours; it is
about four minutes shorter. To be precise, it is 23
hours, 56 minutes and 4 seconds. Why the discrepancy?
The discrepancy is easily explained. It arises
from the fact that, during its rotation, the Earth
has also moved along in its orbit about the sun.
Each day, this movement carries it forward about
2.5 million kilometres. Consequently, at the end
of a rotation the sun is not in the same direction
with respect to the Earth as it was at the beginning. The daily difference is about one degree.
Therefore the Earth must turn about one degree
more in order to get into the same position with
respect to the sun; that takes up the extra four
minutes or so.

When we consider the situations on Venus and
Mercury we must bear in mind that the 24-hour
“day” on Earth is made up of two components, one
arising from its axial rotation and the other from
its orbital revolution about the sun. The
“revolution” component is relatively small in the
case of the Earth (because the Earth spins in a period that is only a small fraction of the revolution
period) but when we go to the other two planets
we find a very different situation.
We will consider Venus first. Venus is almost a
twin of the Earth in size; it is just a little smaller.
However, the twins are far from being identical.
Venus is surrounded by an extremely thick and perpetually cloudy atmosphere consisting mainly of
carbon dioxide. Its surface temperature is hot
enough to melt lead. The tilt of its axis is only
2.7° from the vertical and the axial rotation is in
the opposite sense to that of the Earth. Viewed
from “above”, the rotation of the Earth is anticlockwise; Venus when similarly viewed turns in a
clockwise direction. We describe this kind of rotation as “retrograde”. And Venus takes no less than
243 Earth days to make a single rotation!
And so, is the solar day on Venus 243 days long?
No. As in the case of the Earth, we must take account of the planet’s revolution around the sun,
the period of which, i.e., the “year” of Venus, is
224.7 days. This revolution is “direct”, i.e., in the
same direction as that of the Earth and therefore
in the opposite sense to the rotation. When account is taken of the two effects, it turns out that
the solar day on Venus is 116.7 Earth days long.
The sun never shines on the surface of Venus
(because of its perpetual cloud cover), although
light filters through to the surface as it does on
cloudy days here. If, however, we could stand at
dawn on the surface of the planet and tolerate its
intolerable heat and breathe its unbreathable “air”
and if we could see through the perpetual cloud
cover, we should see the sun rise with extreme
slowness over the western horizon. It would take a
period of at least six hours to clear the horizon
(much more in high latitudes). If we had the endurance to continue watching we would see the sun
slowly traverse the sky and set almost two months
later in the east. A period of almost two months
unrelieved darkness would follow until next dawn.
Due to the greater proximity of Venus to the
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sun, the latter would present a disc with double
the surface area that it presents on Earth, and,
consequently, with double the lighting and heating
power.
Mercury is very different from Venus. Its diameter is only 40% that of Venus and it has no appreciable atmosphere. It is, in many ways, similar
to our moon. We will now examine its periods of
revolution and rotation and see how they interlink.
Mercury is much closer to the sun than Venus
and, as a consequence, its period of revolution (i.
e., its year) is very short – only 88 Earth days. It
rotational period at 58.65 days is precisely 2/3rds of
the period of revolution. It is gravitationally
locked in this situation. The rotational axis is
“straight up and down” with no tilt at all.
Unlike Venus, the sense of rotation of Mercury
is the same as that of its revolution about the sun.
This has interesting results. During the space of an
Earth day, the rotation of Mercury carries that
planet through 1/58.65th of a turn but, during the
same period, the revolution of the planet about
the sun in the same direction unravels, as it were,
1/88th of a turn from what the axial rotation has
achieved. The net movement of the sun in the sky
of Mercury is, therefore, 1/58.65th minus 1/88th or
1/176th of a complete circuit. In other words, the
sun in the sky of Mercury moves forward only
1/176th of a circuit during each Earth day. The
day of Mercury is therefore 176 Earth days long,
twice as long as its year. It is the only planet of
the solar system to have this kind of peculiarity.
There is a final twist to all this (pardon the unintentional pun). If you could place yourself at
precisely the right spot on Mercury at sunrise you
would see a strange phenomenon, not duplicated
in any other part of the solar system. You would
see the sun, with a surface area ten times greater
than that presented on Earth, rise with extreme
slowness from behind the eastern horizon. As you
watch, you notice its motion becoming slower still
until it comes to a complete stop before its huge
disc is yet clear of the horizon. Then, incredibly,
it begins to drop back towards the horizon and
eventually disappears. After a while, it comes up
again and, this time, there is no hesitation. It rises
steadily upwards, eventually crossing the meridian
and sinking in the west. But, as it sets, the same
odd reversal of movement occurs. The sun dips
partly below the horizon, stops, rises to just clear
the horizon, and then drops again, this time to disappear for good.
The reversal of the sun’s motion that I have described would be visible from any part of Mercury
where the sun is in sight, i.e., where it is above

the horizon. Of course, the sunrise and sunset effects that I have described would be visible only in
locations where the sun happened to be rising or
setting at the time. At other locations, it would
happen at other times – mid-morning, noon and so
on. In each case, the phenomenon would be essentially the same – the sun slowing in its westward
motion, stopping, reversing a degree or so, and
then resuming its normal course.
This seemingly odd behaviour results from the
interplay of the two effects that are involved in
determining the length of the solar day on every
planet – the axial rotation period and the period of
revolution about the sun. In the case of Earth, we
saw that the contribution of the revolution factor
was small – only four minutes or so out of 24
hours. But on Mercury the two contributions are
similar in magnitude. The revolution factor (1/88th
per Earth day) is two thirds of the rotation factor
(1/58.65th per Earth day). However, the revolution
figure of 1/88th per Earth day is only an average;
its value is always varying due to the changing
speed of the planet in its rather elongated orbit.
Near perihelion (that is, when the planet is closest
to the sun) the orbital motion is at its greatest and
amounts to 1/56.6th of a circuit per Earth day. It is
then temporarily greater than the axial rotation of
1/58.65th per Earth day and so causes the sun to
appear to reverse direction for a time.
The phenomenon occurs once during each orbit
of Mercury about the sun, that is, twice during the
solar day of Mercury. A consequence of this is that
there are two areas (on opposite sides of the
planet) over which the sun, as it were, parks itself
for a couple of weeks and beats down with an intensity that would make the Sahara seem like a
cool grove. Surface temperatures of up to 460° C

The Greek Alphabet
 alpha

 iota

  rho

 beta

 kappa

  sigma

 gamma
 delta

 lambda
 mu

  tau
  upsilon

 epsilon

 nu

  phi

 zeta

 xi

  chi

 eta

 omicron

  psi

 theta

 pi

  omega

The Greek alphabet is used to identify the brightest
stars in each constellation. The sequence doesn’t necessarily start with alpha being brightest — 34 of the 88
constellations have at least one star more brilliant.
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Eclipses in 2006
The highlight of the year is a spectacular total solar eclipse occurs rather close to home in the Mediterranean. This will be the nearest and most accessible for many years.
A Total Eclipse of the Sun is visible across Africa and Asia on Wednesday 29th March. The only
time a solar filter can be dispensed with is during
the total phase of a total eclipse, never lasting
more than a few minutes.
The path of the eclipse for North Africa and
Turkey is shown on the map below. Maximum Totality at 4m 6s occurs deep in the Sahara Desert in
the extreme south of Libya near it’s border with
Chad. It is still a generous 3m 58s on the north
coast of Africa. By the time the shadow reaches
the south coast of Turkey it is 3m 45s.
Best weather prospects occur in the Sahara and
the Mediterranean area. Poorer prospects occur
over much of the rest of the track. The better and
more accessible locations are on and near the
Mediterranean Coasts of Libya, Egypt and Turkey.
Groups of Members of the IAS will be on both sides
of the Med. For some images and accounts of Total
Eclipses observed by members over the past fifteen
years see the IAS web page.
From Ireland the eclipse is partial. Details for
locations throughout the country are given in the
table at right. The times are given in UT, so add
one hour for Irish Summer Time.
First Contact is the time of the start of the
eclipse, max is the time of maximum eclipse and
Last Contact is the time of the end of the eclipse.

The Magnitude is the fraction of the solar diameter
covered by the moon. The Obscuration is the fraction of the apparent area of the solar disc that is
covered, for Carnsore Point this value is 0.101.
An Annular Solar Eclipse occurs on September
Site

First
Con-

Max.

Last
Contact

Max.
Mag.

Carnsore Pt.

09:47

10:28

11:09

0.195

Waterford

09:47

10:27

11:07

0.187

Dublin

09:50

10:29

11:09

0.186

Belfast

09:52

10:31

11:11

0.179

Armagh

09:52

10:28

11:09

0.173

Cork

09:46

10:25

11:04

0.174

Athlone

09:50

10:28

11:06

0.167

Limerick

09:48

10:26

11:04

0.166

Schull

09:46

10:23

11:01

0.166

Derry

09:54

10:31

11:08

0.161

Galway

09:50

10:26

11:03

0.157

Sligo

09:52

10:29

11:05

0.155

Path of Total
Solar Eclipse
Wednesday
March
29th
2006.

Eclipse map courtesy
of Fred Espenak and
Jay Anderson, NASA/
TP-2004-212762 "Total
Solar Eclipse of 2006 .
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Two lunar eclipses occur in 2006 but neither is spectacular. The first is a penumbral event and the second is a partial event very low on the horizon.
Penumbral Eclipse 14th/15th March 2006:
On 14th March the moon enters the outer
shadow of the earth (known as the Penumbra). The
moon will only suffer a slight dimming. Indeed,
many people would not notice anything unusual
was happening at all.
First contact is at 21:22 UT and last contact is
at 02:12 UT. Around the time of maximum at
23:48UT look for a subtle dimming in the brightness
of the moon. This will be more evident in the
moon’s southern hemisphere. The use of binoculars
may help.
If you were an astronaut on the surface of the
moon looking back at earth, the most you would
see is a partial eclipse of the sun by the earth. The
lunar surface will always get some direct sunlight.
Partial Eclipse 7th September 2006:
Although the next eclipse manages to be at
least a partial event it is not much better as a

spectacle. The moon’s altitude is very low. The
umbral (full shadow) magnitude is only 19% at
maximum.
By moonrise (Dublin 19:02; Galway 19:14 UT), a
small notch in the north-east area of the moon will
be evident if you have a clear horizon. This area
will grow progressively smaller until 19:39 UT, the
end of the umbral phase. The moon is a little south
of east.
Times are given in the table below in UT, add
one hour for summer time.
16:43
18:03
18:51
19:39
20:59

start of penumbral phase
start of umbral phase
mid eclipse
end of umbral phase
end of penumbral phase

We must wait until 2007 before the next Total

Comets in 2006
No particularly bright comet is predicted to be visible for 2006. However, a component of Comet 73P/
Schwassmann-Wachmann 3 may be visible in binoculars as it passes close to earth. As comets are unpredictable objects there is always a possibility that a bright one may appear at any time.
C/2005 E2 McNaught is predicted to be visible
from December 2005 through April, it should be
about a 9th magnitude object. Perihelion occurs on
23rd February 2006 at 1.52 AU from the sun. The
comet will be at most 20° up in the evening sky at
the end of Nautical Twilight during this period.
41P/Tuttle-Giacobini-Kresak is well positioned
among the winter and spring constellations until
August. Perihelion occurs on June 11th 2006. The
predicted maximum magnitude estimates vary, but
it may only reach 11th magnitude.
4P/Faye reaches perihelion on 15th November
2006 at 1.67 AU. Perhaps reaching 10th magnitude
in the last three months of the year, when it will
be well positioned near the head of Cetus. Opposition occurs on 25th October.
It passes just under 1º west of the 4.4 magnitude star Xi 1 Ceti on 20th October as the comet
moves south. It passes within a few minutes of arc
north of Gamma Ceti on 29th December.
C/2004 B1 LINEAR might reach magnitude 9
from March through June 2006, but some sources
put it at no brighter than mag. 13 at best. Perihelion is on 7th February 2006 at 1.60 AU.

73P/Schwassmann-Wachmann 3 has an interesting history. This periodic comet was discovered
in 1930 at Hamburg and was lost till 1979. In 1995
it underwent a major outburst at perihelion from
12th to 5th magnitude. It now appears that after
this outburst the comet split into a number of
pieces. Three components (designated B,C, and E)
were recovered at the comet’s last return in 2001.
With this return to perihelion in 2006 components B and E are expected to remain faint objects. However, “C” (the main component) could
reach 7th magnitude or brighter when it passes
near the earth on May 13th at just 0.073 AU (11 million km)distance.
The comet will be then visible in the east before dawn in Pegasus not far from the star Enif
(Epsilon Pegasi). At this time the movement will be
fairly fast across the sky at 4.5º per day. By late
May the comet is in the morning sky and is soon
lost in the solar glare. Perihelion is reached on 7th
June 2006. The exact path is uncertain until the
comet is recovered. See Sky-High Online for updates.
More details of current comets can be found at
the BAA’s Comet Section site www.ast.cam.ac.uk/
~jds/
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Meteor Showers in 2006 — by John Flannery
This year is another great opportunity for keen meteor observers to do very productive work. The well
known Perseids in August are badly affected by moonlight but the rest of 2006 yields some interesting
prospects along with the possibility of two showers — the Leonids and the minor Tau Herculids — showing
elevated rates (albeit this is a very big “maybe”). The highlight of the year, weather permitting, will almost certainly be the Geminids in December. Times are in UT so add one hour when Summer Time is in efJanuary — Conditions are perfect to kick off
the new meteor observing year with the Quadrantids which peak around 16h on the 3rd. Tonight’s
waxing lunar crescent will set about 21h which is
ideal as the radiant really doesn’t reach a useful
elevation until after 23h (the Quadrantid radiant is
in northern Boötes.) The shower has a short, sharp
peak usually lasting only a few hours.
February — Activity during the month is dominated by a handful of minor showers with low rates
from the Leo-Virginid complex. Sporadic activity
tends to be very loose too with it difficult to distinguish shower members from the general sporadic background.
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 may in
fact be associated with the anthelion — a point
nearly opposite the sun in the sky that produces
low meteor rates throughout the year.
April — The Lyrid meteor shower climaxes on
the night of the 22nd/23rd with the skies relatively
Moon-free until the early hours of the morning.
The Moon is just a day after Last Quarter and rises
around 03h 30m. Lyrid numbers are rather low
(ZHR ~15) but an unusual characteristic from IMO
data is the variability of the length of the shower’s
peak which ranges from 15 to 62 hours.
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 from 02h onwards.
The First Quarter Moon sets just before 03h so that
gives you about a two hour dark-sky observing period before dawn.
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
during June. However, some observers actively
monitor these showers using radio techniques.
A special note must be made though of the Tau
Herculids, a minor shower which has a month long

period of activity from May 19th to June 19th with
maximum on June 9/10.
The Tau Herculids are associated with Comet
73/P Schwassmann Wachmann 3 (SW3) which was
observed to split in 1995. The comet returns to
perihelion in 2006 and it’s fragments pass close to
Earth in mid-May leading to the possibility that this
will yield enhanced Tau Herculid rates.
However, a recent paper in the journals considered the circumstances of the 1995 break up of
SW3. The authors found that the ribbon of meteoroid material may not approach the Earth as closely
as we’d hope due to the subsequent gravitational
influence of Jupiter on the new stream.
If we do see anything we will really only have a
one hour period of dark — if you could call it that
in June’s perpetual twilight — as moonset is not
until 02h on the morning of June 10th. The meteors
are rather faint too and the radiant — now in the
Boötes-Serpens region of the sky — is getting lower
in the west approaching dawn. All reports of increased numbers of meteors around this time are
extremely valuable and should be submitted to the
International Meteor Organisation (www.imo.
net).
July — The southern component of the Delta
Aquarid stream is active during the early hours of
the 28th and the three-day old Moon will not hamper observation this year. The radiant is only at a
useful height above the horizon after midnight and
increases in altitude approaching dawn.
The southern Delta Aquarids are rich in faint
meteors and are one of a number of streams active
in this region of the sky during the July/August period so careful plotting of each meteor seen is
needed to determine shower membership.
August — The Perseid peak on the 12th/13th is
one of the most dependable of the year but the
2006 return is badly affected by moonlight. The
waning gibbous Moon rises on night of maximum at
21h. That gives us only an hour or so of Moon-free
skies in the early evening to observe the shower.
Still, the reliability of the Perseids means that any
watch will be rewarding.
September — The month is characterised by a
number of active minor streams such as the
Aurigid complex. However, the second half of the
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year often sees more sporadic meteors noted. Sporadics are meteors that have no known shower association and can appear from any direction in the
sky.
October — the Orionids, on the night of the
21st/22nd, 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. Conditions for the Orionids are excellent this year with New Moon falling
on the 22nd. The radiant is well placed after midnight and gains in altitude into the wee hours.
November — the peak of the Leonids on the
17 /18th falls just three days before New Moon so
conditions are quite good for observing the shower.
Moonrise is just after 5h and the radiant (in the
“sickle” of Leo, where you’ll also spy Saturn) is
nicely placed from 01h onwards.
There is a possibility that a ribbon of material
laid down by the parent comet 55P/Tempel-Tuttle
two revolutions ago will give rise to a minor enhancement in rates. The Earth will pass through
the outer edges of the stream and so we may see a
ZHR approaching 100. Observers in Western Europe
are favoured and any reports you gather will be
very important in building a profile of the Leonids.
The other well known November meteor
th

shower, the Taurids, are characterised by slow meteors with occasional high numbers of fireballs.
The Taurids exhibit two major components; the
southern Taurids peak on November 5th — unfortunately on the night of Full Moon — while the northern stream peaks on November 12th when the Moon
is at Last Quarter. The latter Taurid component is
therefore more suited for observation this year
when you will have a dark-sky period before moonrise at 23h.
December — The Geminids in 2006 (maximum
on the 14th at 08h) are blessed with a Moon-free
sky until well after midnight. Moonrise is not until
a little before 02h so with the radiant well up by
20h there is no excuse to not observe probably the
richest meteor shower of the year.
With New Moon falling on the 20th this is a favourable opportunity to study the less-well known
Ursids which peak on December 22nd. The shower
has produced at least two outbursts in the past —
in 1945 and 1986 — and some others may have
been missed. The Ursid radiant is close to Kocab
(Beta Ursae Minoris) and so the shower is visible all
night from our latitude.

Principal Meteor Showers of 2006
Shower

Activity

Date of

Moon’s Age

Period

Maximum

Quadrantids

01 Jan - 05 Jan

03 Jan

3 days before First

Lyrids

16 Apr - 25 Apr

22 Apr

η Aquarids

19 Apr - 28 May

δ Aquarids

Speed

r

ZHR

Parent Body

41 km/s

2.1

120

2003 EH1

1 day after Last Quarter

49 km/s

2.9

20

C/Thatcher (1861

05 May

First Quarter

66 km/s

2.7

60

1P/Halley

12 Jul - 19 Aug

28 Jul

3 days after New

41 km/s

3.2

20

96P/Machholz (?)

Perseids

17 Jul - 24 Aug

13 Aug

3 days before Last Quarter 34 km/s

2.9

110

109P/Swift-Tuttle

Orionids

02 Oct - 07 Nov

21 Oct

New Moon

66 km/s

2.5

20

1P/Halley

Taurids

01 Oct - 25 Nov

05 Nov

Full Moon

29 km/s

2.3

5

2P/Encke

Leonids

14 Nov - 21 Nov

17 Nov

3 days before New

71 km/s

2.5

var.

55P/Tempel-Tuttle

Geminids

07 Dec - 17 Dec

14 Dec

2 days after Last Quarter

35 km/s

2.6

120

3200 Phæthon

Ursids

17 Dec - 26 Dec

22 Dec

2 days after New

65 km/s

3.0

5

km/s

8P/Tuttle

A meteor shower is named for the constellation in which the radiant, or point of origin of the meteors, appears to
lie. The suffix “id” has a Greek root and means “child of”. The exception are the Quadrantids, named for a now defunct
star pattern that was originally comprised of some of the stars of Boötes.
“r”, the “population index”, is an indication of the proportions of bright and faint meteors in a shower. It is computed from the shower’s magnitude distribution. A value in the range 2.0 to 2.5 indicates meteors brighter than average
while a result closer to 3.0 means fainter.
The date is the expected date of the maximum. The period of visibility may extend a few days either side of maximum — though much lower rates may be recorded. The ZHR, or Zenithal Hourly Rate, is a measure of a shower’s activity. It assumes perfectly dark clear skies, the radiant source overhead, and no meteors missed.
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A Minor Challenge — Observing Asteroids
by Patricia Carroll
Since 1991 at least six minor planets (or asteroids) have been visited by spacecraft and there are
plans for further missions in the near future.
Therefore scientists must feel that asteroids have
something important to tell us or else they wouldn’t be spending the vast amounts of money required to send spacecraft to them. However, in the
past asteroids were vilified as “vermin of the
skies” (attributed to Edmund Weiß of Vienna) since
they spoiled long exposure photographic plates by
leaving their trails as they moved across the sky.
In the meantime we have come to realise that
these small solar system objects can provide information about the formation of the solar system, as
they have been relatively unchanged since then.
More dramatically, from a purely selfish Earthcentred perspective, some have the potential to
collide with our planet.
The first asteroid, 1 Ceres, was discovered on 1
January 1801 by Giuseppe Piazzi, who was working
on a star catalogue and noticed an unusual object.
This object was star-like but yet moved among the
stars as a planet would. The next three were discovered between 1803 and 1807 by a group of people, known as the Celestial Police, who were looking for a planet between Mars and Jupiter. When
the orbits and brightness of these objects were examined it was realised that, although they did orbit

between Mars and Jupiter, they were much too
small to be planets; the largest, Ceres, is now
known to be 970 km in diameter. There was a long
wait until the next asteroid was discovered in the
1840s and then the number of discoveries increased rapidly. The number accelerated again after the 1890s when Max Wolf pioneered the use of
photography to detect them as trails on long exposures. He managed to discover over 200 this way.
Recently automated surveys such as LINEAR have
resulted in thousands of new asteroids being discovered each year.
Most asteroids orbit in the region between Mars
and Jupiter as the earliest discoveries do. In addition, Near Earth Objects (NEOs) have orbits that
bring them close to Earth. Other asteroids, known
as Trojans, share the orbit of Jupiter, and there
are asteroid-like objects in the outer solar system
known as Centaurs. From the point of view of the
amateur astronomer with modest equipment, most
interest lies in observing main belt asteroids and
occasionally NEOs. Discovering a new asteroid is
unlikely since the establishment of automated asteroid-discovery programmes like LINEAR. A further
observing possibility is the occultation of a star by
an asteroid. This is an area where amateur astronomers can provide valuable scientific data.
The numbering of the earliest asteroid discoveries reflects their discovery order. However more

Asteroid

Opposition Date
(2006)

Max
mag.

Const.

R.A.

Dec.

Inc. of orbit

Eccentricity

1 Ceres
2 Pallas

12th Aug.
3rd Jul.

7.6
9.5

PsA
Her

21h 48m
18 h 27 m

S27° 48‘
N23° 20‘

10.6 o
34.85 o

0.079
0.237

3 Juno

8th Dec. 2005

7.5

Ori

5 h 16 m

S1° 55‘

13.00 o

0.257

4 Vesta
6 Hebe
7 Iris
8 Flora
9 Metis
10 Hygiea
15 Eunomia
29 Amphitrite
39 Laetitia
44 Nysa

5th Jan.
5th Aug.
14th Nov.
19th May
2nd Mar.
12th July
29th July
12th July
2nd Dec.
29th Dec.

6.2
7.8
6.8
9.6
9.1
9.2
8.4
9.4
9.7
8.9

Gem
Aqr
Ari
Lib
Leo
Sgr
Cap
Sgr
Ori
Gem

7 h 8m
20 h 56 m
3 h 12 m
15 h 48 m
11 h 8 m
19 h 28 m
20 h 31 m
19 h 32 m
4 h 44 m
6h

N22° 49‘
S14o 10‘
N23o 38‘
S11o 57‘
N15o 51‘
S21o 8‘
S14o 9’
S30o 49‘
N5o 33‘
N19o17‘

7.14 o
14.77 o
5.50 o
5.89 o
5.58 o
3.81 o
11.83 o
6.10 o
10.39 o
3.70 o

0.089
0.203
0.230
0.156
0.123
0.100
0.188
0.071
0.114
0.149

68 Leto
349 Dembowska

16th Sept.
12th August

9.6
9.7

Aqr
PsA

23 h 52 m
21 h 48 m

S13o 1’
S26o 31‘

7.97 o
8.26 o

0.185
0.087

532 Herculina

17th June
9.2
Ser
17 h 40 m
S13o 8‘
16.31 o
Table 1: Opposition circumstances of the brightest asteroids visible in 2006
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recent discoveries are not given a number and
name until their orbits are determined. Before
then they are given a provisional number starting
with the year of discovery. For example 1994 YC2
was renamed 16693 Moseley in 2002.
Main Belt Asteroids
The main belt asteroids which will become
brighter than magnitude 10 in 2006 are listed in
Table 1. These orbit the sun with periods between
three and six years and come into opposition every
15 to 18 months, depending on the period. Paradoxically, the ones with the longer periods come
into opposition more frequently, similar to the behaviour of outer planets. As can be seen from the
table, some of these asteroids have rather elongated orbits (high eccentricity). For comparison,
the eccentricity of the Earth’s orbit is 0.017.
Like the superior planets, main belt asteroids
are best seen near opposition when they are closest to the Earth. However the eccentric orbits
mean that not all oppositions are equally favourable, similar to the case with Mars. Table 2 gives
the maximum magnitude of a selection of the
brighter asteroids at each opposition over a period
of 13 years. It can also be seen from Table 1 that
the orbits of some main belt asteroids are highly
inclined to the ecliptic. This means that they can
often be found in constellations (indicated in italics in the table) outside the zodiacal ones. Depending on the orientation of the orbit to the ecliptic,
some asteroids may also reach further south in the
sky than any planets do (see 29 Amphitrite in Table 1).
As asteroids move against the background of
stars you will need a detailed star map or starcharting programme to find their exact positions
on a given night. Approximate positions can be
found in magazines such as Sky and Telescope, Astronomy or Astronomy Now, or else on the Web
(see list of sites at the end of this article). If the
limiting magnitude of your star charts is fainter
than the asteroid you can probably spot the intruder immediately. Otherwise you may need to
draw a sketch of the region and return some hours
or days later and see which “star” has changed position. In fact even if you think you can recognise
the asteroid immediately, it is interesting to do a
sketch to make a record of the event and return
later to see that the asteroid has moved. Around
opposition a main belt asteroid crosses about a
quarter of a degree of the sky per day. You need to
be careful about 45 days or so before or after opposition when the asteroid reaches its stationery
point and moves very little from night to night.
Factors other than brightness may affect whether
it is easily visible or not: its elongation from the
sun (near opposition is best), and the maximum al-

titude it reaches. As with other astronomical observations, it is important to note location, date
and time, instrument and magnification used.
Near Earth Objects (NEOs)
Asteroids that cross Mars’ orbit or whose orbits
lie completely within that of Mars are called NEOs,
or Near Earth Asteroids (NEAs). Occasionally an
NEO may pass so close to the Earth that it becomes
visible in amateur telescopes. NEOs are not necessarily near opposition when they pass closest to
Earth, unlike main-belt asteroids. NEO orbits are
not very well defined at present. Potentially hazardous asteroids (PHAs) are NEOs whose orbits may
bring them so close to the Earth in future that
there is a chance (albeit very small) of a collision.
As of June 2005, 2254 NEOs are known, with over
700 of these assigned to the PHA class. Unfortunately (from the point of view of observing them)
most NEOs are rather faint when they approach
Earth and you would need a relatively large telescope to see them. Details may be found on the
Web sites listed below. However, very occasionally, an NEO can become bright enough to see with
modest equipment.
One recent example was 2002 NY40 (ca. 500 m
in diameter) which came within 530000 km of the
Earth on the night of 17th/18th August 2002. It was
between 9th and 10th magnitude but faded rapidly
on the following night. The most interesting part of
observing was that it could be seen moving slowly
through the telescope eyepiece in real time, about
8 degrees per hour at its fastest (that is about 750
times faster than an average main belt asteroid) so
that it crossed the low power field of view (1 degree) of a driven telescope in about 8 minutes. Any
future close passage of an NEO which is expected
to become this bright will be well advertised in all
of the popular astronomy magazines.
Asteroid Occultations
As there are so many asteroids, quite often an
asteroid will pass across in front of a star as seen
from Earth, causing the star to dim or disappear.
These events are quite rare as seen from a particular location, since the diameter of an asteroid is
small. As with a total solar eclipse, the asteroid
casts a “shadow” on the Earth and the shadow follows an elongated path from west to east. Only
people within this path can see the star fade as the
asteroid passes in front of it. Unlike the case with
a total solar eclipse, the timings and positions of
these shadows can only be forecasted approximately. Predictions can be obtained from the web
sites listed below or in astronomy magazines. To
obtain scientifically valuable data you need to use
an accurate stopwatch to time the disappearance
and/or reappearance of the star. In addition you

Page 18

need to know your latitude and longitude exactly.
Useful Web Sites

Observations should begin some time before the
predicted disappearance. It is not necessary to be
able to see the asteroid. You are watching for the
disappearance of the star. When your observations
are combined with those of other observers, details of the asteroid’s size, shape and track can be
obtained. Even negative observations (where the
star is not seen to disappear) are important as they
put limits on the asteroid’s orbit.

Charts showing positions of brighter asteroids:
www.heavens-above.com
www.rasc.ca/observing/asteroids/astcharts.html
Ephemerides:
http://ssd.jpl.nasa.gov/cgi-bin/eph
Close approaches of NEOs:
www2.jpl.nasa.gov/calendar

Conclusion
Observing asteroids can be a challenge, as they
may be just barely visible with your equipment and
located in star-poor areas of the sky. Much of observational astronomy involves looking at objects
1 Ceres

2 Pallas

3 Juno

Occultations:
www.asteroidoccultation.com
www.astrosurf.com/eaon

4 Vesta

6 Hebe

7 Iris

8 Flora

15 Eunomia

2000

6.9

7.4

8.7

5.4

-

8.1

8.6

9.5

2001

7.3

9.2

-

6.5

9.9

9.5

-

9.6

2002
2003

7.6
-

9.4
8.2

8.3
10.1

5.9

8.8
-

7.7
-

9.2
9.2

8.0
-

2004

6.8

-

9.6

6.1

8.6

9.0

-

9.0

2005

7.0

7.1

7.5

-

9.9

9.2

8.4

9.8

2006

7.6

9.5

-

6.2

7.8

6.8

9.6

8.3

2007

7.2

8.8

9.7

5.4

-

-

8.0

-

2008

-

8.0

10.1

6.4

8.9

9.4

-

8.2

2009

6.9

-

7.6

-

9.9

8.8

9.8

9.8

2010

7.0

8.6

-

6.1

7.7

-

8.2

9.0

2011

7.7

9.5

8.9

5.6

-

7.9

-

7.9

2012

6.7

8.3

10.2

6.4

9.4

9.5

9.6

9.6

Table 2: Opposition magnitudes of selected asteroids over a 13 year period

1 Ceres

2 Pallas

3 Juno

4 Vesta

5 Astraea)

6 Hebe

7 Iris

8 Flora

9 Metis

10 Hygiea

11 Parthenope

12 Victoria

14 Irene

15 Eunomia

16 Psyche

18 Melpomene

19 Fortuna

20 Massalia

21 Lutetia

23 Thalia

27 Euterpe

29 Amphitrite

30 Urania

37 Fides

39 Laetetia

40 Harmonia

41 Daphne

42 Isis

43 Ariadne

44 Nysa

52 Europa

68 Leto

88 Thisbe

89 Julia

115 Thyra

129 Anitgone

192 Neusikaa

216 Kleopatra

324 Bamberga

344 Desiderata

349 Dembowska

354 Eleonora

354 Eleonora

387 Aquitania

471 Papagena

511 Davida

532 Herculina

654 Zelinda

704 Interamnia

Table 3: List of asteroids which will reach magnitude 10 or brighter in the period 2001 to 2010
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More about Binaries and Multiple Stars
by Liam Smyth
We say "more" because last year we included an
introduction to the study of these interesting objects. The star Castor or Alpha (α) Geminorum was
the first double star to be recognised as a true binary. It has a period of more than 400 years. The
diagram shows its movement over that time starting in 1800.
Some terms we use could perhaps do with a few
words of explanation.
Binary: A double star which has shown orbital
motion of the components.
Orbit: For present purposes can be taken to
mean the apparent path which one star, called the
"secondary", describes about the other star called
the "primary". The primary is usually the brighter
of the two. The secondary is often called the
"comes" or "companion".
PA: Short for Position Angle. As applied to double stars this is defined as the direction in which
one lies on the celestial sphere with respect to another and is measured in degrees from north
through east. See "Getting the correct PA" below.
Separation: This quantity, in angular measure,
gives the apparent space separating the two stars
in question. The introduction explains angular
measure under the section “An idea of size or
scale”.
In the diagram for Alpha Geminorum the posi-

tion of the secondary for 1960 is PA 168° and the
separation is 2.2 arcseconds.
Positions are given for every twenty years. It
will be noticed that from 1960 to 1980 the PA
changed by nearly 90° and the separation remained
close, making this a rather difficult double for
small telescopes. This is generally the pattern, decreased separation goes with rapid change of PA,
all in accordance with Kepler’s Laws. The fact that
most binary orbits are not presented to us face on
masks the effect somewhat but it can still be obvious. For a century or so the separation will increase and Castor will again become an object for
small telescopes.
You will have gathered that the systematic observation of binary stars is not for users of really
small telescopes or for those seeking instant gratification. But once you move up to apertures of 100
mm or so, depending on optical quality, it becomes
a field you may well want to explore. After a few
decades it is pleasing to look back over your notebooks and compare the observations you have recorded at different epochs. Drawings made showing any field stars are particularly rewarding. It is
not always a matter of decades. When a pair is
closing the PA can change significantly in a much
shorter period. Gamma (γ) Virginis is a case in
point.
In our latitudes it is very difficult to separate γ
Vir with any telescope at present, May 2005. It
does show an elongated shape like a short rod in a
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Celestron 8 SCT with a high power eyepiece. However in 2006 it begins to open out and exceeds half
an arcsecond for most of the year. This is still very
difficult but the challenge to possessors of moderate to large telescopes is twofold. Firstly, can you
determine the PA of the elongated aspect with
some certainty and secondly, how soon can you
perceive it as two stars in contact? The diagram
shows the position based on the latest ephemeris
but this may not be quite accurate. Use the highest
power eyepieces you possess for at least some of
the time. You just might get a fleeting moment of
crisp seeing.
A binary which should be worth studying over
the next few decades is Zeta (ζ) Herculis.
The period is just over 34 years. It is a difficult
object. Although the separation exceeds one arcsecond most of the time, the difference in brightness of the components will test observer and telescope. The primary is 2.7 magnitudes, or roughly
twelve times, brighter than the secondary. As a
comparison or yardstick you might consider the
well known double Epsilon (ε) Boötis. Also known
as Pulcherrima, the difference in brightness in that
case is by a factor of ten but the separation is
about two and a half arcseconds. Pulcherrima is
not always an easy object but under good conditions I have seen it beautifully separated in a
70mm TeleVue Pronto telescope with a power of
140x.

now may see an entire revolution in their lifetime.
Quite modest telescopes, by today’s standards, can
show it well. Xi is well placed for observers in Ireland. Although not circumpolar it can be observed
on most nights. This is the one to practice on.
Getting the correct PA
We need to know where north and east lie in
the field of view. Bring the star to the centre of
the field and stop the telescope drive if there is
one. The star will drift towards the edge of the
field. Where it exits marks the west point. Diametrically opposite to this is found the east point. The
north and south points are diametrically opposite
to each other and half way between east and west.
The sequence of the points is north, east, south
and west, but whether the sequence is clockwise
or anti -clockwise depends on the telescope's optical setup.
In the classical straight-through refractor type
of telescope with an objective and an eyepiece the
sequence is anticlockwise. This is also the case
with a Newtonian reflector with just a primary mirror, a secondary diagonal mirror or prism, and an
eyepiece. But each extra reflection reverses the
sequence. For instance, if you use a star diagonal
on your refractor for more comfortable viewing at
higher altitudes the sequence changes to clockwise. In that case a drawing or photograph made at
Useful Web Sites

I will finish off with what should be reasonably
accessible to the keen observer. This is Xi (ξ) Ursae
Majoris.

Washington Double Star Catalogue:
http://ad.usno.navy.mil/wds/wds.html

The magnitudes are 4.3 and 4.8 and the period
is about 60 years. Our younger observers starting

Webb Society Double Star Section:
www.webbsociety.freeserve.co.uk/notes/doublest01.
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The Year in Space — by John Flannery
While the world’s manned spaceflight programmes have stuttered a little in the last 12
months, the year ahead features some exciting
planetary and sample return missions along with
the usual clutch of Earth-science and commercial
satellite launches.
Unmanned missions
Foremost amongst our planetary emissaries in
2006 is the New Horizons Pluto Kuiper-Belt flyby,
a bold venture to the furthest planet in our Solar
System. The project first had to survive a series of
torturous sessions though in the US Congress which
vetoed and reinstated its development a number of
times. New Horizons is pencilled in for a midJanuary 2006 launch date on a powerful Atlas V
booster which will propel it towards a Jupiter gravity-assist in late-February 2007. That close encounter will change the spacecraft’s trajectory to 2.5°
out of the plane of the Solar System. If the opportunity arises, New Horizons will be directed to a
Centaur (an escaped Kuiper-Belt object) while on
the way to Pluto.
The encounter with the Pluto-Charon system
begins six months before closest approach in July
2015 (coming within ten thousand kilometres of
Pluto’s surface) when the long-range imaging cameras onboard begin their survey and data collection. After leaving Pluto, New Horizons then coasts
outwards to the Kuiper-Belt, a jumble of icy worlds
circling the Sun and whose largest members have
only just been detected in the last ten years. A
number of these objects will be targeted for investigation and this phase of the mission is expected
to last between five and ten years.
DAWN continues the encounters-with-smallworlds theme by virtue of its mission to rendezvous
with and orbit the asteroids 4 Vesta and 1 Ceres.
The ion-thrusters powered spacecraft is due for
launch in June 2006 and will first fly by Mars in
February 2009 before reaching Vesta in October
2011. There, the spacecraft will spend seven
months carrying out a multitude of experiments
and detailed mapping of the rocky world’s surface.
DAWN will then be redirected to Ceres where a
similar science programme will be carried out over
a five month period between August 2015 and
January 2016.
Even more exciting is our chance to actually
sample some asteroid material. That opportunity
will be delivered by Japan’s Hayabusa (Falcon)
spacecraft.
Hayabusa was launched on May 9th, 2003 and

will encounter 25143 Itokawa in September 2005.
The probe will not go into orbit around the asteroid but instead will remain on station, co-orbiting
the Sun.
Following a three month survey period, the
spacecraft will venture close to the asteroid’s surface for a series of soft-landings and sample collection at three sites. A total mass of approximately
one gram of surface material will be stowed in a
separate re-entry capsule for return to Earth.
A post-encounter survey period of a few
months precedes Hayabusa leaving Itokawa to return to Earth. As it nears our planet the capsule
containing the precious sample will detach from
the main spacecraft and enter our atmosphere before landing by parachute in the Australian desert
in June 2007.
A sample return mission for 2006 though is that
of Stardust which had the objective to snare dust
motes from the coma of comet P/Wild 2 along with
separate collection of particles of interstellar material.
Stardust was launched on February 7th, 1999 and
carried out its first sampling of the Solar System
medium in 2000. A second sample period ran from
July to December 2002 which also included an encounter with the asteroid 5535 Annefrank.
The spacecraft then rendezvoused with P/Wild
2 on December 31st, 2003 and came within 250km
of the comet’s nucleus on January 2nd, 2004
(returning 72 detailed images).
All the collection paddles are now stowed and
the sample return section will re-enter our atmosphere on January 15th, 2006. An aero-shell will initially decelerate the capsule before parachutes deploy at 3km altitude prior to touchdown in the
Utah desert.
If this latter phase sounds familiar then maybe
the Genesis probe to return samples of the solar
wind might jog your memory? In what was a highly
embarrassing incident for NASA, the parachutes of
the return capsule failed to open and Genesis
slammed into the ground at 310km/h on September
8th, 2004.
A subsequent inquiry showed that the mortar to
release the parachutes failed to fire because the
switches to detect re-entry were installed backwards. Similar components are installed on Stardust so there were fears in most people’s minds
that the mission would be a write-off too. However, it seems that construction of this section of
Stardust was done correctly so we can breathe
easy again.
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There is also a flyby of Venus in October 2006
by the MESSENGER spacecraft which is on its way
to Mercury (arriving in January 2008), and ESA’s
Venus Express which is due to blast off on October
26th, 2005.
Venus Express will arrive at the second planet
from the Sun in the spring of 2006 where it will enter an elliptical polar orbit. The duration of the
mission is nominally 480 days.
Mars too is in the frame. Mars Reconnaissance
Orbiter (MRO), launched in August 2005, will reach
Mars in March 2006. There, it will join a task force
dedicated to unravelling the secrets of the Red
Planet. MRO will thoroughly map the surface and
resolve features as small as one metre in size. A
primary objective is the search for clues that suggest water deposits or water-crafted geological
features. A radar sounder will probe beneath the
surface looking for any reservoirs of liquid water.
MRO will join the European spacecraft Mars Express and two US orbiters — Mars Global Surveyor
and Mars Odyssey (due to reach the end of its
mapping mission in September 2006) that are presently circling the planet. On the Martian surface
now for best part of two years are the highly successful robotic rovers Spirit and Opportunity.
The next planned Mars assault will be the US
Phoenix mission in August 2007. Phoenix will be
targeted to land near the north polar ice cap of
Mars.
Almost forgotten is Ulysses — remember it? — a
mission dedicated to soaring over the Sun’s poles
to study regions of our star we’ve never seen before. Well, never studied before as the craft does
not carry any imaging cameras. Launched in October 1990 with the aim of studying properties of the
solar wind and the interplanetary magnetic field at
high solar latitudes, the probe has used Jupiter
gravity-assists to gain the energy to loop high
above the ecliptic plane and pass over the Sun’s
northern and southern poles. A third series of polar
passes will commence in mid-November 2006 when
Ulysses dips under the Sun’s south pole.
Another ongoing programme is that of SMART 1,
Europe’s lunar probe and a demonstration of new
technologies for future missions.
SMART 1 was launched in September 2003 and
the gradual acceleration of its solar powered ion
drive slowly raised the apogee point of its orbit

about the Earth into the Moon’s gravitational well.
A series of long rocket burns then enabled cis-lunar
capture (in a polar orbit) in November 2004.

The spacecraft’s science mission commenced in
February 2005 and the planned 6-month lifetime as
been extended by a year. Detailed mapping of the
Moon’s surface is now underway and will continue
through to August 2006.
Japan’s deferred Moon mission SELENE is now
expected to be launched some time in 2006. The
probe embraces a primary lunar orbiter bus and
two sub-satellites. A broad range of experiments
will be carried out while the sub-satellite pair comprise of a Very Long Baseline Interferometry (VLBI)
satellite and a relay satellite — neither have their
own propulsion units and are spin-stabilised on release into lunar orbit from the main spacecraft.
Besides SELENE, Japan’s space agency have
scheduled a number of other satellite launches
during Fiscal Year 2006 — primarily Solar-B, a solar
physics satellite.
Manned missions
A triumphant return to flight of the US Space
Shuttle in August 2005 was overshadowed by continuing concerns over the safety of the system. A
series of spacewalks were necessary to inspect the
exterior of Discovery to check if debris shed from
the External Tank struck the Shuttle. The worries
have led NASA to ground the Shuttle fleet until
March 2006 at the earliest.
This has led to a halt in construction of the International Space Station whose timetable for
completion has stretched further in to the future —
all due to a crippling reliance on the Shuttle at
present. What should see service in 2006 though is
ESA’s delayed Automated Transfer Vehicle (ATV),
the first of which is named Jules Verne. The ATV
will be launched by an Ariane 5 and is capable of
ferrying 9 tonnes of supplies to the ISS. It remains
docked to the space station for 6 months in which
time waste is loaded back on board the ATV which
then burns up on reentry into the Earth’s atmosphere.
China’s fledgling manned spaceflight programme resumes in either September or October
2005 with the launch of two crew on board the
Shenzhou 6 spacecraft. Full details are not available at the moment however. The country’s space
agency are also planning an unmanned lunar orbiter for the end of 2006 and construction is progressing well on this. There is also a very real possibility of a Chinese crew visiting the ISS in the
next few years but is very much dependant on the
other ISS partners changing the reluctance of the
US to allow this.
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25th January 2006 Saturn and it’s Rings occults a
8th magnitude star: At 18:50 UT the star slips behind the bright outer A Ring, peeping through Cassini Division at 19:04 UT (shown in the Guide8
graphic above). The star then continues to be covered by the rings and the body of the planet until
20:50 UT when it emerges at the south pole. South
is up. Tethys and Enceladus are also shown.





Front Cover: The sun in H-Alpha through a 60mm
Coronado 0.7 Å filter. Afocal image with effective
focal length of 288mm. Image by John O’Neill

Gerry Moloney took this shot of the 1999
Total Solar Eclipse from Bulgaria. Borg 10cm on
equatorial mount. Lets hope this year totality on
March 29th will be just as good.
Lunar craters Schiller, Wargentin and
Schickard. 13cm refractor at f/19. Afocal digital
image 1/13 sec. John O’Neill.
Saturn by Liam Smyth. ST5 CCD camera on a
50cm Dobsonian. Saturn is again excellently
placed in 2006.
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