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LUNAR OCCULTATIONS

INTRODUCTION

An occultation happens when a body passes in front of a more
distant astronomical object. As viewed from Earth, no Solar System
body occults more stars, more often, than our own Moon. The
reasons for this are:

1. Its large angular size. Although the Moon is small in comparison
to the planets, it appears large (0.5° wide) because of its
proximity. The Moon travels along a 0.5° wide path across the
sky, as does the Sun.

2. The rapid motion of the Moon across the sky. It completes one
orbit about every 28 days.

3. With it moving approximately in the plane of the ecliptic, as do
most Solar System bodies, each month the Moon crosses the
heavily star populated Milky Way. It also occasionally occults
the Sun and the planets. An eclipse of the Sun is indeed the most
spectacular lunar occultation!

From month to month the Moon does not occult the same stars. In

fact over a number of years it drifts in declination between plus and

minus 28°. The brighter stars that the Moon occults are listed in the

Zodiacal Catalogue (ZC). There are about 3500 stars in the ZC.

The Moon moves from west to east, so it rises and sets later each
day. From just after New Moon to just before Full Moon, stars being
occulted disappear behind part of the dark limb and reappear from
the bright limb. The limb is another term for the edge of the Moon.
After Full Moon a star disappears on the bright limb and reappears
on the dark limb. There is no dark limb at Full Moon.

Dark limb events, in particular disappearances, are the easiest to
observe. Following a star until it winks out is much easier than
scanning the lunar limb, waiting for it to suddenly reappear. The
brighter the star, the more spectacular the event. The following
tables present the easier to observe occultations for this year as
predicted for Adelaide, Brisbane, Canberra, Darwin, Hobart,
Melbourne, Perth and Sydney. Both events, the disappearance and
reappearance, are not necessarily included. An event may not be
present because:

1. The Moon is in daylight.

2. The Moon is too close to or below the horizon.

3. For faint stars, events on a bright limb (in particular
reappearances) are difficult to observe and have been omitted.

THE TIMING OF OCCULTATIONS.

Besides being a spectacular event, the observation of occultations

is an area in which the amateur can make a scientific contribution.
The exact timing of when a star goes into or out of occultation helps
astronomers in refining their knowledge of the Moon’s position and
the shape of the limb.

TIMING EQUIPMENT. Historically, amateurs timed these events

by recording a radio time signal along with their voice calling

out the events. There are several more modern techniques in use

today. Some observers are now using a combination of video and

a GPS signal to record an occultation. See links below for more

information.

TELESCOPE REQUIREMENTS. These vary greatly with the

brightness of the star being observed, the brightness of the Moon

(how close to Full Moon) and whether the event is on a bright or

dark limb. Disappearances of first magnitude stars on the dark limb

can be observed with the naked eye!

For further information on timing methods for occultations it would

be worth contacting your local astronomical society (see Part III) or

the International Occultation Timing Association.
www.lunar-occultations.com/iota/iotandx.htm
www.occultations.org.nz

Reappearance

Disappearance

Apparent path
of star

LUNAR OCCULTATION TABLES

The faintest stars, which have occultation predictions on the following
pages, are approximately 6.5 magnitude. The criteria for selection are
complex involving the Sun and Moon altitude, star magnitude and
whether it is a bright or dark limb event.

EXPLANATION

EST the date and time of the occultation, hr and min are in EST except
Adelaide and Darwin using CST and Perth using WST.

OBJECT ZC catalogue number

n, nn, nnn, nnnn

ggg cce
ncce

Greek letter and constellation abbreviation
Flamsteed number and constellation

name of planet, satellite or deep sky object.
PD event, consisting of two letters.

The first letter is the type of Event: D = Disappearance and

R = Reappearance. The second letter represents: D = Dark limb,
B = a bright limb event. G indicates a graze at or near the
location. M means a miss with a graze nearby.

Mag magnitude of the star.

Elg elongation or separation of the Moon from the Sun as measured in
degrees.

Alt altitude of the Moon during the occultation.

PA position angle is the position the event occurs on the limb of the
Moon (measured as degrees east of north).

A coefficient of longitude (see below)

B coefficient of latitude (see below)

NB. For some stars, close to grazing, A and B values would be
useless, and no values are shown.
CALCULATING EVENT TIME FOR OTHER LOCATIONS

Unless the event is close to a graze (PA is close to 0° or 180°) this
method will give a good approximation for any location within about
500 km from the city’s table you are working from. The formula is:

Predicted Time at your location
= Time from Table + (Axn )+ (B xp)
where n and p are the change in longitude and latitude respectively
(in decimal degrees).
n is positive (+) if east, negative () if west
p is positive (+) if north, negative (-) if south.
The values for A and B are taken from the tables.
It is best to use data for the city which you are closest to.
WORKED EXAMPLE
An observer wishes to calculate a more accurate time for the
reappearance of Zeta Tauri on October 29 for their location in Albury
NSW (146° 55' E, 36° 05' S), see page 144. Canberra is the closest
city, therefore we start with the data from its table.
The change in longitude from Canberra (decimal degrees)
= 149.13° — 146.92° =-221° — ‘n’ ()
The change in latitude from Canberra (decimal degrees)
= 35.25° — 36.08° =-0.83° P
From the Canberra table, the time of the event is 00:26 EST and the
values of A and B are + 1.6 and — 1.2 respectively.
Therefore the equation becomes:
00:26 + (+1.6 x =2.21°) + (1.2 x —0.83°)
=00:26 + (-3.5) + (+1.0)
=00:26 +(-2.5) = 00:23
The event will be visible from Albury approximately three minutes
earlier than Canberra, i.e., about 12:23 am (EST) on October 29.

Lunar occultation predictions calculated using Occult version 4.3.2 by D. Herald.



LUNAR OCCULTATION TABLE

ADELAIDE (34°54' S, 138° 36'E)

CST Object PD Mag Elg°® Alt® PA° A B CST Object PD Mag Elg® Alt® PA° A B CST Object PD Mag Elg® Alt® PA° A B
Jan 03 00:26 56 Gem RD 5.1 172 35 225 22 15| Jun07 0529 ChiAqr DB 49 89 59 35 1.5 2.1 ] Sep17 21:51 2591 DD 62 95 44 118 1.7 -0.1
Jan 04 03:09 1276 RD 6.5 157 34 327 1.1 -1.3 | Jun10 04:02 NuPsc DB 45 54 12 54 03 0.1 ] Sepl19 01:27 XilSgr DD 5.0 108 11 164 4.0 -84
Jan 04 22:32 1395 RD 63 145 11 345 1.5 -42|Jun10 05:06 NuPsc RD 45 53 25 254 1.0 -0.5] Sep20 00:17 56Sgr DD 49 118 34 55 04 22
Jan 11 03:53 2100 RD 6.5 69 33 289 0.9 -1.7 | Jun26 19:46 2441 DD 6.6 160 44 96 1.3 -1.3| Sep20 01:19 56Sgr RB 49 119 21 277 05 1.0
Jan 31 00:05 85Gem DD 54 166 35 113 1.9 -0.4 [ Jun28 02:40 2591 DD 6.2 173 51 154 28 -42| Sep20 19:45 OmiCap DD 59 128 68 13 1.9 6.7
Jan31 02:50 1205 DD 63 167 19 68 1.6 1.7 | Jun29 01:31 29Sgr DB 52 175 72 12 99 9.9 | Sep20 20:26 OmiCap RB 59 128 73 322 3.6 -6.0
Feb 18 19:54 27Psc RB 49 29 8 177 -03 4.6 Jun29 01:56 29Sgr RB 52 174 68 341 4.1 -99| Sep21 02:12 UpsCap DD 52 130 20 93 04 1.1
Feb 23 22:31 Dell Tau DD 38 92 12 50 1.1 22| Jun30 04:49 56Sgr DB 49 163 44 73 1.1 17| Sep22 18:54 TIotAgqr RB 43 150 40 204 14 2.5
Feb23 22:58 64Tau DD 48 92 7 80 0.7 1.3]|Jun30 06:02 56Sgr RD 49 163 29 258 0.6 1.5 Sep26 00:02 14Cet RD 59 173 55 278 3.0 -0.7
Feb 24 22:00 798 DD 6.2 105 24 52 1.8 2.0 |Jul0l 01:10 OmiCap RD 59 153 69 290 2.6 -1.7 | Sep29 00:39 454 DD 5.6 137 32 342 99 99
Feb 26 20:20 56Gem DD 5.1 131 33 141 22 -2.1|Jul06 05:11 14Cet DB 59 96 54 3 02 40 Sep29 00:52 454 RD 5.6 137 34 322 99 99
Feb 26 21:16 56Gem RB 5.1 132 35 227 24 1.6 | Jul06 06:02 14Cet RD 59 95 56 292 3.7 -1.4| Octl5 22:43 2697 DD 6.5 76 18 122 0.7 0.2
Feb 26 23:23 61 Gem DD 59 133 28 157 0.6 -1.9 | Jul25 18:26 21Sgr DD 49 154 35 170 -1.2 -6.2 | Oct17 23:47 SigCap DD 53 99 24 82 04 14
Feb 28 00:36 1276 DD 6.5 147 27 31 48 7.0 |Jul25 18:52 21Sgr RB 49 154 40 211 3.1 3.6 | Octl8 21:56 TheCap DD 4.1 109 54 64 1.5 1.9
Feb 28 20:07 1395 DD 6.3 159 23 59 1.3 0.0 | Jul28 21:27 21 Cap RD 6.1 172 41 231 1.5 0.6 [ Oct18 23:15 The Cap RB 4.1 109 38 251 09 1.7
Mar 07 03:46 18Lib DB 59 120 65 111 2.1 -1.2 | Jul28 23:46 TheCap DB 4.1 172 66 93 25 -0.7 | Oct27 22:42 697 RD 6.5 143 14 222 03 05
Mar 07 05:16 18Lib RD 59 120 63 300 2.0 -1.0 [ Jul29 01:16 The Cap RD 4.1 171 72 232 2.0 2.0 | Oct28 23:40 ZetTau RD 3.0 130 12 295 1.4 -2.0
Mar 09 00:08 PhiOph RD 43 99 14 240 0.6 -0.2 | Aug 03 05:38 33Cet DB 6.0 113 50 134 6.4 -5.1 | Nov 14 22:29 3041 DD 62 78 23 41 -0.1 24
Mar 10 01:58 2508 RD 6.3 87 28 301 0.3 -2.0 | Aug03 06:01 33Cet RD 6.0 113 48 163 -2.4 7.9 | NovI8 01:28 ChiAqr DD 49 112 8 8 -04 33
Mar 12 04:19 2798 RD 6.1 64 37 239 1.5 0.1 | Aug05 01:44 85Ara RD 63 90 13 284 1.0 -1.8 | Nov2l 23:08 25Cet DD 6.5 158 45 24 12 23
Mar 15 04:51 44Cap DB 59 31 12 109 0.0 -1.8 | Aug20 18:46 2497 DD 6.5 113 70 154 1.3 -42 | Nov26 22:43 DelGem RD 3.5 135 4 266 0.6 -1.0
Mar 20 19:35 XilCet RB 44 35 8 253 0.5 1.5 Aug2l 20:51 16Sgr DD 6.0 125 75 96 2.6 -0.2 | Nov 28 02:59 EtaCnc DB 53 120 31 88 2.0 -0.5
Mar 29 01:37 34Leo DD 65 142 20 79 13 1.5] Aug2l 22:26 16Sgr RB 6.0 126 61 266 2.1 1.0 | Nov28 04:20 EtaCnc RD 53 120 35 296 2.0 -0.7
Apr 10 01:50 RhoCap RD 49 74 13 317 -0.4 -3.0 | Aug24 21:59 3041 DD 6.2 159 69 104 2.6 -1.2 | Dec 12 22:25 lotCap DD 43 57 7 122 03 02
Apr19 19:43 718 DD 60 43 7 90 0.6 1.1 | Aug26 02:19 45Cap DD 6.0 171 50 56 1.2 2.1 | Dec 13 20:29 TotAqr DD 43 67 37 44 06 24
Apr26 00:27 53Leo DD 53 124 22 111 0.9 0.4 | Aug28 00:56 ChiAqr DD 4.9 167 63 341 9.9 9.9 | Dec13 21:35 lotAqr RB 43 68 24 266 0.6 13
Apr30 21:38 18Lib RD 59 172 42 296 1.1 -1.8 | Aug28 01:14 ChiAqr RD 49 167 63 318 8.1 -9.7 | Dec 18 00:15 89Psc DD 51 114 17 35 0.6 24
May 11 04:11 3463 RD 64 59 23 309 0.9 -4.0 | Aug31 01:38 NuPsc DB 45 132 43 71 1.8 0.0 [ Dec 18 22:48 303 DD 64 125 37 109 23 02
May 31 01:34 2497 RD 6.5 167 73 244 2.7 18| Aug3l 03:01 NuPsc RD 45 131 49 226 1.7 1.4 Dec19 00:01 308 DD 63 126 25 33 1.0 25
Jun 01 03:47 16 Sgr RD 6.0 156 61 261 2.0 1.2 Sep0l1 01:44 368 RD 6.2 119 34 208 0.7 1.4 | Dec25 02:11 MuCnc DB 53 153 34 33 31 32
Jun 03 22:32 UpsCap RD 52 125 15 250 0.3 -0.6 | Sep 03 05:47 Del 1 Tau MB 38 93 38 161 9.9 99| Dec25 02:41 MuCnc RD 53 153 33 350 0.7 -3.7
Jun 04 04:02 3041 RD 62 123 73 181 04 9.8 [Sep04 05:36 793 RD 62 80 33 251 1.9 0.1 [ Dec26 23:49 1479 RD 64 126 12 339 12 3.
BRISBANE (27°30's, 153° 01'E)
EST Object PD Mag Elg®Alt® PA° A B EST Object PD Mag Elg° Alt® PA° A B EST Object PD Mag Elg®Alt® PA° A B
Jan 03 00:23 56Gem DB 5.1 173 42 120 23 -1.0 | Jun01 21:09 XilSgr DB 5.0 147 23 156 -0.7 -3.9 | Sep 01 02:41 368 RD 6.2 120 50 205 1.1 23
Jan 03 01:40 56Gem RD 5.1 172 39 255 24 0.9 |Jun01 21:46 XilSgr RD 50 147 31 220 2.0 1.8 Sepl6 18:34 290ph DD 63 83 69 121 25 -12
Jan 03 04:15 61 Gem RD 59 171 17 265 1.1 1.0]Jun02 21:02 56Sgr RD 49 136 11 273 0.0 -1.0 [ Sep 16 19:58 290ph RB 6.3 83 50 255 1.7 1.6
Jan 22 20:00 S5Psc RB 62 59 25 279 1.1 0.7 |Jun03 23:00 UpsCap RD 52 125 25 287 0.5 -1.7 | Sep 17 22:41 2591 DD 62 95 27 109 09 03
Jan27 19:58 684 RB 62 122 45 313 3.6 -2.6 | Jun04 04:28 3041 DB 6.2 123 77 122 4.0 -2.4|Sep20 01:03 56Sgr DD 49 118 17 53 -0.1 1.9
Jan 31 01:06 85Gem DD 54 166 35 81 2.1 0.9 |Jun04 05:26 3041 RD 62 123 66 196 0.6 4.8 | Sep22 18:39 IotAgqr DD 43 149 43 92 1.7 -1.1
Feb 02 21:00 53Leo RD 53 153 11 251 0.5 -0.3 | Jun10 04:44 NuPsc DB 45 54 29 41 0.7 10| Sep22 20:02 IotAqgr RB 43 150 61 231 2.1 14
Feb26 21:12 56Gem DD 5.1 131 42 117 23 -0.8 | Jun10 05:53 NuPsc RD 45 53 42 261 1.9 -0.3 | Sep 26 00:01 14Cet DB 59 173 63 21 Ll 29
Feb26 22:31 56Gem RB 5.1 132 36 260 22 0.9 |Jun26 22:58 290ph DD 63 161 80 169 1.5 -7.3 ] Sep26 01:15 14Cet RD 59 173 58 271 29 04
Feb 27 00:02 61 Gem DD 59 132 24 112 1.1 0.1 [Jun28 03:26 2591 DD 62 173 35 134 1.8 -1.3 | Sep29 01:28 454 DB 5.6 137 47 354 -1.0 54
Mar 07 04:16 XiLib DD 55 121 73 196 9.9 9.9 |Jun30 05:42 56Sgr DB 49 163 27 71 04 15| Sep29 02:03 454 RD 5.6 137 49 308 5.1 -3.6
Mar 07 04:32 XiLib RD 55 121 71 217 9.9 9.9 |Jul01 01:14 OmiCap DB 59 153 79 17 19 6.0 | Oct1l 18:28 XiLib DD 55 28 18 72 04 1.7
Mar 07 05:00 18Lib DB 59 120 67 61 3.6 3.0]|Jul01 02:08 OmiCap RD 59 153 80 313 43 -4.1|Oct18 00:28 SigCap DD 53 99 8 80 -0.1 1.1
Mar 08 23:38 PhiOph DB 43 99 12 120 -0.1 -1.6 | Jul02 23:37 TIotAgr DB 43 132 38 106 1.4 -1.8 | Oct18 19:41 21Cap DD 6.1 108 77 12 08 5.7
Mar 09 00:40 PhiOph RD 43 99 26 278 0.6 -1.2 [ Jul03 00:50 IotAqr RD 43 131 54 221 1.9 1.9 [ Oct18 20:35 21Cap RB 6.1 108 66 304 4.0 -2.1
Mar 10 02:06 2508 RD 6.3 87 35 352 -1.0 -5.4 | Jul23 18:45 240ph RB 49 131 65 255 3.0 03] Octl8 22:56 TheCap DD 4.1 109 36 66 0.8 1.7
Mar 12 03:45 2798 DB 6.1 65 36 91 1.1 -1.0 | Jul 25 18:36 21Sgr DD 49 153 43 116 1.0 -1.9 [ Oct 19 00:05 TheCap RB 4.1 109 21 251 03 15
Mar 15 05:18 44Cap DB 59 31 23 74 0.7 -04|Jul25 19:59 21Sgr RB 49 154 61 266 2.4 -0.5|Oct28 23:28 ZetTau DB 3.0 130 20 32 02 1.3
Mar 20 19:22 XilCet DD 44 35 6 51 05 19]Jul28 03:29 SigCap DD 53 178 39 121 2.0 -0.5] Oct29 00:22 ZetTau RD 3.0 130 28 296 23 -1.9
Mar 25 21:36 ZetGem DD 4.0 100 26 144 0.7 -1.3 | Jul28 22:25 21Cap RD 6.1 172 61 261 2.4 -0.3 | Oct30 00:49 1021 RD 6.1 117 23 291 1.8 -1.6
Mar 25 22:29 ZetGem RB 4.0 101 17 237 1.7 2.2 |Jul29 00:56 TheCap DB 4.1 172 78 80 2.8 0.7 | Nov 12 18:33 Xi2Sgr RB 35 54 46 292 20 -0.1
Mar 26 20:05 1205 RB 63 113 42 263 2.6 04 |Jul29 02:29 The Cap RD 4.1 171 61 235 1.6 2.1 | Nov16 19:27 45Aqr RB 6.0 98 70 215 15 28
Apr 08 02:34 29Sgr DB 52 96 48 135 1.0 -3.1 | Aug07 03:08 684 RD 62 64 14 286 1.1 -1.5 | Nov26 22:13 DelGem DB 3.5 136 7 80 0.5 -0.6
Apr 08 03:44 29Sgr RD 52 96 64 238 29 13| Aug2l 22:03 16Sgr DD 6.0 125 62 74 22 1.5 | Nov26 23:19 DelGem RD 35 135 20 270 1.2 -0.8
Apr10 01:38 PiCap RD 5.1 75 15 259 04 -0.6 | Aug2l 23:29 16Sgr RB 6.0 126 43 279 1.6 0.6 | Nov28 04:07 EtaCnc DB 53 120 42 61 3.1 13
Apr26 01:18 53Leo DD 53 124 9 64 09 23| Aug24 23:07 3041 DD 62 159 77 90 29 0.3 | Dec12 20:12 3105 RB 6.1 56 27 233 03 2.0
Apr30 22:04 I8Lib RB 59 172 56 338 0.7 -3.3 [ Aug26 03:18 45Cap DD 6.0 171 33 59 0.6 1.9 | Decl3 21:21 lotAqr DD 43 67 21 45 0.1 2.1
May 02 22:13 240ph DB 49 150 40 159 -0.1 -3.5 | Aug28 01:58 ChiAqr DB 49 167 63 353 -0.9 6.2 | Decl3 22:18 TotAqr RB 43 68 8 269 0.1 1.0
May 02 23:05 240ph RD 49 150 51 243 2.6 0.6 | Aug28 02:36 ChiAgr RD 49 167 57 303 44 -2.1 | Dec 16 20:31 49 DD 6.1 100 52 105 3.1 -0.1
May 13 05:05 33Cet RD 6.0 35 18 217 04 1.0 | Aug3l 02:43 NuPsc DB 45 132 57 75 2.6 0.6 | Decl6 21:27 49 RB 6.1 101 41 190 04 3.7
Jun 01 03:24 16Sgr DB 6.0 156 63 79 22 1.3 | Aug3l 04:10 NuPsc RD 45 131 52 220 1.7 22| Dec 17 19:40 33Cet DD 6.0 112 60 64 24 13
Jun 01 04:50 16Sgr RD 6.0 156 43 273 1.5 0.8 | Sep0l 01:31 368 DB 62 120 42 93 23 -09 | Dec17 21:08 33Cet RB 6.0 112 50 228 1.7 2.1
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CANBERRA 5 15's, 149° 08' E)

LUNAR OCCULTATION TABLE

EST Object PD Mag Elg° Alt® PA° A B EST Object PD Mag Elg°® Alt® PA° A B EST Object PD Mag Elg® Alt® PA° A B
Jan 03 01:20 56 Gem RD 5.1 172 34 229 24 1.7 |Jun0l 04:35 16Sgr RD 6.0 156 50 252 1.4 1.8 Sep20 00:49 56Sgr DD 49 118 25 69 03 1.7
Jan 03 03:57 61Gem RD 59 171 18 234 1.8 23 |Jun02 21:07 56Sgr RD 49 136 11 246 02 -0.5|Sep20 20:32 OmiCap DD 59 128 73 26 1.7 42
Jan 04 03:47 1276 RD 6.5 157 28 345 0.2 -23 |Jun03 23:07 UpsCap RD 52 125 24 258 0.6 -0.8 |Sep20 21:35 OmiCap RB 59 128 69 303 33 -1.8
Jan 04 23:18 1395 RD 6.3 145 21 335 1.5 -3.1 [Jun07 06:16 ChiAqr DB 49 89 63 51 19 1.6 |Sep2l 02:44 UpsCap DD 52 130 11 105 02 0.8
Jan 31 00:55 85Gem DD 54 166 31 105 1.7 02 |Jun10 04:37 NuPsc DB 45 54 21 63 0.7 -0.2|Sep22 18:49 IotAqr DD 43 149 41 127 14 -37
Feb23 23:10 DellTau DD 3.8 92 2 42 09 25|Junl0 05:48 NuPsc RD 45 53 34 241 1.2 0.1 [Sep22 19:39 IotAqgr RB 43 150 51 199 1.5 34
Feb24 22:47 798 DD 62 105 15 44 1.5 2.5 (Jun26 20:34 2441 DD 6.6 160 56 82 2.1 -0.5]Sep26 01:00 14Cet RD 59 173 54 257 23 08
Feb 26 21:12 56Gem DD 5.1 131 34 140 19 -1.6 |Jun29 02:12 29Sgr DB 52 175 63 29 1.3 4.9 |Sep29 02:03 454 RD 56 137 41 286 29 -1.0
Feb 26 22:12 56 Gem RB 5.1 132 32 234 25 18 |Jun30 05:29 56Sgr DB 49 163 34 87 08 13]Oct01 00:59 736 RD 6.4 112 17 294 1.7 -2.0
Feb 27 00:00 61Gem DD 59 132 21 141 0.7 -0.7 |Jun30 06:34 56Sgr RD 49 163 20 245 0.1 1.7 |Octll 19:19 XiLib RB 55 28 11 290 02 0.5
Feb 28 20:53 1395 DD 63 159 31 60 1.9 02 [Jul0l 02:09 OmiCap RD 59 153 73 281 2.8 -0.6 |Oct18 00:20 SigCap DD 53 99 15 94 02 1.0
Mar 07 04:41 18Lib DB 59 120 65 98 24 -0.1|Jul06 05:48 14Cet DB 59 96 55 27 12 24]Octl8 20:28 21Cap RB 6.1 108 66 279 2.7 0.1
Mar 08 23:54 PhiOph DB 43 99 14 143 -03 -23 |Jul25 18:54 21Sgr DD 49 154 43 149 0.3 -3.7|Oct18 22:40 TheCap DD 4.1 109 43 80 12 15
Mar 09 00:45 PhiOph RD 43 99 25 253 0.8 -0.7 [Jul25 19:48 21Sgr RB 49 154 54 232 25 1.2 |Octl8 23:51 TheCap RB 4.1 109 28 237 03 2.0
Mar 10 02:33 2508 RD 6.3 87 37 314 0.5 -2.5[Jul28 22:15 21Cap RD 6.1 172 53 233 19 0.9 |Oct26 21:51 523 RD 64 156 19 297 1.8 -2.6
Mar 12 03:55 2798 DB 6.1 65 35 120 0.6 -2.3 |[Jul29 00:45 TheCap DB 4.1 172 72 103 2.9 -0.7 |Oct27 23:15 697 RD 6.5 143 21 202 0.1 15
Mar 15 05:24 44Cap DB 59 31 22 103 04 -1.7 [Jul29 02:03 TheCap RD 4.1 171 65 217 1.4 3.0 |Oct28 23:22 ZetTau DB 3.0 130 11 52 04 0.0
Mar 20 19:07 XilCet DD 44 35 11 71 0.6 1.6 |Aug02 00:52 128661 RD 6.6 126 40 218 1.1 1.2|Oct29 00:26 ZetTau RD 3.0 130 21 278 1.6 -12
Mar 21 19:30 454 DD 56 47 13 27 1.0 29 |Aug05 02:04 398 RD 65 90 19 241 0.7 -0.1 [Oct30 00:53 1021 RD 6.1 117 16 274 13 -l1.1
Mar 25 21:52 ZetGem MB 4.0 100 21 189 9.9 9.9 |Aug05 02:26 85Ara RD 63 90 23 269 1.2 -1.1|Nov 14 22:57 3041 DD 62 78 15 54 -02 19
Mar 29 02:19 34Leo DD 65 142 11 64 1.1 2.4 )Aug07 04:56 697 RD 65 64 24 322 39 -56|Nov2l 23:52 25Cet DD 6.5 158 41 40 15 19
Apr10 01:38 PiCap RD 51 75 14 228 0.6 0.3 [Aug20 19:35 2497 DD 6.5 113 74 144 2.0 -3.2 |Nov26 01:56 MuGem MD 29 148 32 356 99 99
Apr10 01:49 RhoCap DB 49 74 15 23 1.3 25|Aug2l 21:47 16Sgr DD 6.0 125 66 99 23 0.2 [Nov26 23:21 DelGem RD 3.5 135 12 254 0.8 -0.6
Apr 10 02:16 RhoCap RD 49 74 21 332 -0.6 -5.0 |Aug24 22:59 3041 DD 62 159 73 115 3.1 -1.5|Nov28 03:52 EtaCnc DB 53 120 34 85 23 00
Apr10 02:32 2990 RD 6.6 74 24 308 0.1 -2.7 |Aug26 03:00 45Cap DD 6.0 171 39 72 1.0 1.7 |Dec13 21:04 IotAqr DD 43 67 28 58 04 20
Apr22 18:43 79Gem DD 6.5 83 33 172 0.4 -44|Aug28 01:23 ChiAqr DB 49 167 62 17 09 3.4 |Decl13 22:08 IotAqr RB 43 68 15 255 0.1 1.5
Apr26 01:04 53Leo DD 53 124 13 100 0.6 0.8 |Aug28 02:28 ChiAgr RD 49 166 56 282 28 0.1 |Decl6 20:23 49 DD 6.1 100 50 127 4.7 -2.4
Apr30 22:21 18Lib RD 59 172 52 310 1.3 -2.1 |Aug3l 02:32 NuPsc DB 4.5 132 48 90 2.6 -0.3 |Dec 16 20:55 49 RB 6.1 101 46 169 -1.1 58
May 11 04:56 3463 RD 64 59 35 300 1.6 -3.3 |Aug3l 03:46 NuPsc RD 4.5 131 48 207 12 24 |Decl7 20:46 33Cet RB 6.0 112 48 217 14 22
May 13 04:50 33Cet RD 6.0 35 10 179 -02 4.3 |Sep0l 02:18 368 RD 62 120 40 184 0.0 3.3 [Dec 18 00:49 8Psc DD 51 114 8 38 03 23
May 20 20:02 1276 DD 6.5 66 18 181 -1.5 -4.8 [Sep 16 19:30 290ph RB 63 83 58 220 1.9 4.9 |Decl18 23:40 303 DD 64 125 26 122 1.7 -0.1
May 31 02:29 2497 RD 6.5 167 63 245 22 2.1 |Sep17 22:37 2591 DD 62 95 32 132 14 -0.6 |Dec19 00:39 308 DD 63 126 16 37 0.8 24
DA RWI N (12°23'S, 130° 44'E)
CST Object PD Mag Elg® Alt® PA° A B CST Object PD Mag Elg° Alt® PA° A B CST Object PD Mag Elg°Alt® PA° A B
Dec 31 21:33 104 Tau DD 49 157 50 157 9.9 9.9 |May05 05:40 2697 RD 6.5 126 72 234 28 2.6 |Aug23 00:06 PiSgr RB 29 137 57 190 -0.3 8.1
Dec 31 21:42 104Tau RB 4.9 157 51 168 9.9 9.9 |May07 05:32 SigCap DB 53 104 79 86 3.5 0.1 |Aug25 02:09 19Cap DD 5.8 160 52 97 25 0.0
Jan 02 22:55 56Gem DB 5.1 173 41 70 1.8 0.5 |May 08 02:57 TheCap DB 4.1 93 33 99 12 -0.9|Sep0l 01:26 368 RD 6.2 119 38 308 38 -4.5
Jan 03 00:13 56Gem RD 5.1 172 53 289 2.7 -1.0 |May 08 04:21 TheCap RD 4.1 93 53 244 25 1.0 |Sep03 04:57 DellTau DB 38 93 53 59 21 1.1
Jan 03 03:16 61Gem RD 59 171 48 282 2.1 -0.2 |May 12 05:29 49 DB 6.1 46 24 117 1.2 -2.1[Sep03 05:43 64Tau DB 48 93 58 106 3.6 -l1.1
Jan 11 03:02 2100 RD 6.5 69 15 343 -0.3 -3.1 [May 13 05:25 35Cet RD 6.6 34 11 246 03 04 |Sep03 06:29 DellTau RD 38 93 60 255 29 0.7
Jan29 03:04 888 DD 6.0 139 11 102 04 0.0 |May29 03:45 2245 DD 63 169 37 120 1.6 -0.9 |Sep 04 04:48 798 DB 62 80 41 92 22 -05
Jan 30 23:51 85Gem DD 54 166 58 55 32 1.9 |May3l 00:54 2497 RD 6.5 168 78 324 22 -3.5|Sep17 22:21 2591 DD 62 96 42 16 -0.6 7.6
Feb 18 19:42 27Psc DD 49 29 18 60 0.5 1.4 |Jun0l 01:49 15Sgr DB 53 156 78 100 3.3 -0.7 |Sep 19 01:25 XilSgr DD 50 108 11 64 -0.1 1.3
Feb 21 20:27 368 DD 62 66 37 120 2.0 -1.3 [JunO1 03:38 158gr RD 53 156 71 267 32 0.4 |Sep2l 02:51 UpsCap DD 52 130 13 16 -0.8 33
Feb 26 00:58 16Gem DD 6.2 120 22 72 1.3 L1 [Jun02 04:54 PiSgr MB 29 145 65 169 99 99 |Sep2l 20:42 lotCap DD 43 139 69 93 32 -05
Feb 26 01:31 NuGem DD 4.1 120 15 126 0.2 -0.8 |Jun04 04:25 3041 RD 62 123 82 286 39 -12|Sep2l 22:20 IotCap RB 43 140 85 224 25 27
Feb26 19:40 56Gem DD 5.1 131 45 72 2.1 04 |Junl8 19:44 34Leo DD 65 63 45 180 -0.7 -4.7 |Sep23 02:01 42Aqr DD 53 152 46 52 12 19
Feb 26 21:04 56Gem RB 5.1 132 56 289 28 -1.0 |Jun22 22:20 1965 DD 6.5 115 62 154 1.5 -2.9 |Sep29 04:16 464 RD 6.1 136 62 218 2.1 25
Feb 26 22:50 61Gem DD 59 132 54 95 27 0.0 |Jun26 20:57 290ph DD 63 161 52 139 1.1 -2.6 |Oct15 23:06 2697 DD 65 76 14 39 -04 24
Mar 07 02:19 XiLib DB 55 121 54 179 -0.5 -52 [Jun28 22:31 2720 RD 64 175 52 235 3.1 1.9|Oct18 23:13 3086 DD 62 109 45 75 1.6 1.1
Mar 07 03:05 XiLib RD 55 120 65 242 4.6 22 |Jul02 01:20 IotCap DB 43 142 58 112 28 -1.9]Oct21 02:12 70Aqr DD 62 132 24 85 08 0.7
Mar 09 05:32 240ph DB 49 97 76 143 2.0 -3.3 |Jul02 02:40 TIotCap RD 43 142 77 213 25 3.5|Oct23 19:33 26Cet DD 6.1 165 26 93 12 -0.6
Mar 12 03:51 2798 RD 6.1 64 21 305 0.1 -1.8|Jul02 23:48 TotAqr RD 43 131 26 277 0.9 -0.8 |Oct23 22:47 29Cet DD 64 166 69 99 39 -09
Mar 15 05:25 44Cap RD 59 31 9 312 -03 -25[Jull6 20:28 53Leo DD 53 46 20 138 0.3 -1.2|Oct24 01:09 33Cet DD 6.0 166 65 102 3.8 -0.6
Mar 15 05:49 45Cap RD 6.0 30 14 214 1.0 2.1 |Jul26 00:47 2697 DD 6.5 156 65 87 29 0.5]0ct27 22:11 697 RD 65 143 12 333 99 99
Mar 25 20:08 ZetGem DD 4.0 100 57 117 2.8 -1.2 |Jul28 20:57 21Cap RD 6.1 172 26 312 0.4 -2.7 |Oct30 05:47 36Gem DB 53 114 55 110 2.8 -0.8
Mar 25 21:34 ZetGem RB 4.0 101 47 258 2.6 08 |Jul29 02:29 3086 RD 62 171 75 232 24 22 |NovIl 21:27 MuSgr DD 38 44 7 8 0.1 04
Apr02 02:45 1965 RD 6.5 165 75 291 2.7 -1.0 |[Jul31 06:08 70Aqr RD 6.2 148 45 236 13 1.8 |Nov2l 02:20 NuPsc DD 4.5 147 30 101 15 0.0
Apr 08 02:30 29Sgr RD 52 96 31 266 1.2 -0.3 |Aug03 01:06 26Cet RD 6.1 114 29 257 1.1 0.1 |Nov2l 03:18 NuPsc RB 45 147 16 213 0.6 24
Apr09 05:01 56Sgr DB 49 84 54 87 25 -02|Aug03 04:29 29Cet RD 64 113 72 251 29 0.9 |Nov23 20:17 620 RD 6.1 175 16 309 1.8 -3.0
Apr12 05:44 42Aqr DB 53 50 31 129 1.1 -3.1 |Aug03 05:23 33Cet DB 6.0 113 75 40 2.0 2.4 |Nov27 01:24 1125 RD 6.5 134 40 215 11 27
Apr 19 20:18 718 DD 6.0 43 16 16 25 59 |Augl7 23:48 XiLib DD 55 81 6 89 0.1 04 |Dec02 05:13 l6Vir DB 50 66 40 135 13 -2.0
Apr22 23:16 85Gem DD 54 85 15 69 1.1 13 ]Augl8 22:08 2245 DD 63 92 41 154 19 -3.4|Decl6 20:50 49 RB 6.1 101 68 273 3.6 0.1
Apr30 19:49 XiLib RD 55 172 11 223 14 3.1 |Aug2l 20:26 158gr DD 53 125 77 96 3.4 -0.5]|Dec18 22:58 303 DD 64 125 55 41 1.8 24
May 02 22:00 240ph RD 49 150 21 257 0.9 0.0 |Aug2l 22:17 15Sgr RB 53 126 71 272 32 0.1 |Dec22 01:25 736 DD 6.4 165 49 112 2.6 -0.8
May 04 22:29 21Sgr RD 4.9 128 6 208 2.0 4.6 |Aug22 23:30 PiSgr DD 2.9 137 66 148 5.2 -6.9 |Dec23 20:42 36Gem RD 53 169 11 243 02 05




LUNAR OCCULTATION TABLE

HOBART (42° 48'S, 147° 13'E)

EST Object PD Mag Elg° Alt® PA° A B EST Object PD Mag Elg® Alt® PA° A B EST Object PD Mag Elg® Alt® PA° A B
Jan 04 23:34 1395 RD 63 145 17 316 12 -2.0 |Jun26 20:39 2441 DD 6.6 160 53 106 14 -1.5]Sep2l 02:38 UpsCap DD 52 130 15 123 05 0.5
Jan 31 00:52 85Gem DD 54 166 25 123 13 -0.1 |Jun29 01:45 29Sgr DB 52 175 63 61 1.8 2.0 |Sep26 00:49 14Cet RD 5.9 173 48 243 1.7 1.0
Feb23 22:53  DellTau DD 3.8 92 3 63 0.7 1.8[Jun29 03:03 29Sgr RD 52 174 52 289 1.8 0.3 |Sep27 23:30 64Cet RD 56 150 29 285 19 -1.8
Feb 24 22:30 798 DD 62 105 13 65 1.3 1.7 [Jun30 05:18 56Sgr DB 49 163 37 105 1.1 09 |Sep27 23:55 XilCet DB 44 150 31 1 -02 3.1
Feb 26 21:26 56Gem DD 5.1 131 27 170 1.0 -4.1 |Jun30 06:19 56Sgr RD 49 163 26 229 0.0 23 |Sep28 00:33 XilCet RD 44 150 35 301 3.1 -2.7
Feb26 21:48 56Gem RB 5.1 132 26 202 29 43 |Jul0l 02:04 OmiCap RD 59 153 66 257 2.1 0.6 |Sep29 02:03 454 RD 56 137 33 269 20 -03
Feb 27 00:15 61Gem DD 59 133 15 183 -3.8 -9.8 |Jul04 00:26 3355 RD 6.7 120 30 247 0.9 -0.5]Oct01 01:08 736 RD 6.4 112 12 273 1.1 -1.3
Feb 28 01:01 1276 DD 6.5 147 17 52 2.0 25 |Jul06 05:32 14Cet DB 59 96 48 44 14 13 (Octll 19:11 XiLib RB 55 28 15 265 02 15
Feb 28 20:52 1395 DD 63 159 23 77 1.5 -0.6 |Jul06 06:53 14Cet RD 59 95 46 254 1.9 1.0]Octl13 19:06 240ph RB 49 52 37 318 13 -0.7
Mar 07 04:42 18Lib DB 5.9 120 58 124 1.7 -1.1 |Jul17 21:28 NuVir DD 40 60 5 54 0.6 3.5]|Octl6 20:45 2829 DD 6.7 86 48 115 1.8 0.1
Mar 09 00:16 PhiOph DB 43 99 18 169 -0.8 -3.5(Jul20 21:37 2049 DD 6.5 97 37 38 24 84 |Octl8 00:12 SigCap DD 53 99 19 110 05 09
Mar 09 00:46 PhiOph RD 43 99 23 226 13 03 |Jul28 21:56 21Cap RD 6.1 172 46 194 1.8 4.7 |Oct18 20:19 21Cap RB 6.1 108 62 258 2.0 1.0
Mar 10 02:48 2508 RD 63 87 38 291 0.8 -1.9 [Jul29 00:54 The Cap DB 4.1 171 65 137 34 -44|Oct18 22:28 TheCap DD 4.1 109 45 96 15 1.1
Mar 12 04:17 2798 DB 6.1 65 37 152 0.0 -44|Jul29 01:32 TheCap RD 4.1 171 63 186 0.3 6.0 |Oct18 23:33 TheCap RB 4.1 109 33 223 03 25
Mar 12 04:58 2798 RD 6.1 64 45 216 2.1 1.9 [Jul29 19:15 45Cap RD 6.0 162 7 288 -0.2 -1.8]Oct22 00:03 3463 DD 6.4 143 42 356 -0.5 4.5
Mar 15 05:01 42Cap DB 52 31 16 28 0.7 I1.1[Aug02 00:37 128661 RD 6.6 127 32 187 0.4 3.1 |Oct26 22:02 523 RD 64 156 15 272 1.1 -13
Mar 21 19:10 454 DD 56 47 14 46 1.0 2.1 |Aug05 02:02 398 RD 6.5 90 14 218 03 0.4 [Oct28 23:24 ZetTau DB 3.0 130 6 70 06 -0.7
Mar 29 02:05 34Leo DD 6.5 142 11 95 0.7 1.1 [Aug05 02:30 85Ara RD 63 90 18 247 0.8 -0.5|Oct29 00:31 ZetTau RD 3.0 130 15 262 12 -09
Apr08 01:13 2724 RD 63 97 27 343 -0.8 -4.8 |Aug07 05:13 697 RD 65 63 19 292 1.8 -1.8 [Oct30 00:59 1021 RD 6.1 117 11 259 09 -0.9
Apr10 01:44 RhoCap DB 4.9 75 14 58 04 -04 |Aug2l 21:46 16Sgr DD 6.0 125 62 127 2.1 -1.3 |Nov 14 22:43 3041 DD 62 78 20 67 0.1 18
Apr 10 02:40 RhoCap RD 49 74 25 296 0.3 -23 |Aug26 02:47 45Cap DD 6.0 171 41 86 13 1.4 |NovI8 01:36 ChiAqr DD 49 112 6 33 -02 22
Apr10 02:48 2990 RD 6.6 74 26 280 0.5 -1.7 |Aug28 01:01 ChiAqr DB 49 167 55 37 14 19 |Nov2l 23:37 25Cet DD 6.5 158 35 52 15 13
Apr26 01:00 53Leo DD 53 124 12 127 04 0.2 |Aug28 02:19 ChiAgr RD 49 166 51 264 2.0 0.8 |Nov26 01:35 MuGem DB 29 148 24 22 12 19
Apr30 22:07 17Lib RD 6.6 172 45 271 1.5 -1.1 [Aug31l 02:33 NuPsc DB 4.5 132 41 111 2.8 -1.5[Nov26 02:10 MuGem RD 2.9 148 25 329 2.1 -2.1
Apr30 22:32 18Lib RD 59 172 48 290 1.4 -1.5]Aug3l 03:25 NuPsc RD 4.5 131 42 189 0.5 2.8 |Nov26 23:24 DelGem RD 3.5 135 7 237 05 -04
May 11 05:08 3463 RD 64 59 33 268 12 -13|Sepl8 21:32 29Sgr DD 52 106 53 26 0.7 4.9 |Nov28 03:50 EtaCnc DB 53 120 27 99 18 -04
Jun 01 04:14 16Sgr RD 6.0 156 53 226 12 32 |Sepl8 22:14 29Sgr RB 52 106 46 321 22 -1.7 |Dec 13 20:48 IotAqr DD 43 67 32 70 0.7 1.8
Jun 02 21:07 56Sgr RD 49 136 12 218 0.6 0.4 |Sep20 00:36 56Sgr DD 49 118 29 84 0.6 1.5 |Decl3 21:55 IotAqr RB 43 68 19 243 02 19
Jun 03 23:10 UpsCap RD 52 125 24 232 0.8 -0.1|Sep20 01:40 56Sgr RB 49 119 18 250 0.0 1.7 [Dec 18 00:33 8 Psc DD 5.1 114 11 52 04 20
Jun 07 06:04 ChiAqr DB 49 89 55 70 19 0.6 |Sep20 20:08 2993 DD 6.7 128 65 57 2.0 1.3 |Decl9 00:21 308 DD 63 126 17 51 0.8 20
Jun 10 04:41 NuPsc DB 45 54 17 87 08 -1.3[Sep20 20:09 OmiCap DD 59 128 65 56 2.0 13 |Dec25 03:34 MuCnc RD 53 153 23 335 0.8 -1.1
Jun 10 05:43 NuPsc RD 45 53 27 219 0.7 0.6Sep20 21:35 OmiCap RB 59 128 64 276 22 0.2 |Dec27 00:48 1479 RD 64 126 17 316 12 -2.0
MELBOURNE 750 s, 1450 00 E)
EST Object PD Mag Elg® Alt® PA° A B EST Object PD Mag Elg° Alt® PA° A B EST Object PD Mag Elg°Alt® PA° A B
Jan 04 03:49 1276 RD 6.5 157 28 328 0.8 -1.1 [Jun07 06:05 ChiAqr DB 49 89 59 53 1.8 1.3[Sep20 21:26 OmiCap RB 59 128 70 297 29 -14
Jan 04 23:20 1395 RD 6.3 145 17 329 1.3 -2.6 [Jun10 04:35 NuPsc DB 45 54 17 69 0.6 -0.5|Sep2l 02:41 UpsCap DD 52 130 15 107 03 0.8
Jan 14 03:51 2460 RD 6.0 36 10 353 -1.2 -42[Junl0 05:43 NuPsc RD 45 53 29 238 1.0 0.1 |Sep22 18:57 IotAqr DD 43 150 39 146 12 -7.8
Jan 31 00:48 85Gem DD 54 166 30 114 1.6 -0.2 |Jun29 01:54 29Sgr DB 52 175 67 39 1.8 3.7 [Sep22 19:21 IotAqr RB 43 150 43 182 12 7.1
Jan31 03:24 1205 DD 6.3 167 13 68 1.3 1.8 [|Jun29 02:57 29Sgr RD 52 174 56 311 24 -1.4|Sep26 00:49 14Cet RD 59 173 53 258 23 0.6
Feb 23 23:01 Del ITau DD 38 92 6 53 09 2.1 |Jun30 05:21 56Sgr DB 49 163 38 89 1.0 13 |Sep27 22:53 64Cet DD 5.6 150 25 342 99 99
Feb24 22:35 798 DD 62 105 17 55 1.5 1.9 [Jun30 06:29 56Sgr RD 49 163 25 244 02 19 |Sep27 23:06 64Cet RD 56 150 27 321 99 99
Feb 26 21:09 56Gem DD 5.1 131 32 150 1.9 -22|Jul0l 01:59 OmiCap RD 59 153 71 275 25 -0.4|Sep29 01:54 454 RD 56 137 37 286 27 -12
Feb26 21:57 56 Gem RB 5.1 132 31 221 25 2.1 |Jul06 05:37 14Cet DB 59 96 52 27 12 22]Oct01 00:58 736 RD 6.4 112 13 291 14 -20
Feb 27 00:01 61Gem DD 59 133 21 157 03 -1.6 |Jul06 06:52 14Cet RD 59 95 51 269 25 0.5]Octll 19:16 XiLib RB 55 28 15 283 03 08
Feb28 01:14 1276 DD 6.5 147 21 28 5.1 87 |Jull7 21:44 NuVir MD 40 60 4 23 99 99]|Octl5 23:18 2697 DD 65 76 13 144 09 -09
Feb 28 20:46 1395 DD 6.3 159 26 67 1.6 -0.3 |[Jul25 19:08 21Sgr DD 4.9 154 42 173 -1.3 -7.7 |Oct 18 00:16 SigCap DD 53 99 19 96 04 1.1
Mar 07 04:33 I8Lib DB 59 120 63 111 2.1 -09 [Jul25 19:31 21Sgr RB 49 154 47 207 3.7 5.1 |Octl18 20:17 21Cap RB 6.1 108 68 276 2.6 0.1
Mar 09 00:02 PhiOph DB 43 99 13 156 -0.5 -2.7 |Jul28 22:04 21Cap RD 6.1 172 47 221 1.7 1.4 |Oct18 22:31 TheCap DD 4.1 109 47 80 14 1.5
Mar 09 00:43 PhiOph RD 43 99 21 240 0.8 -0.3|Jul29 00:36 TheCap DB 4.1 172 69 109 2.7 -1.3|Oct18 23:44 The Cap RB 4.1 109 33 237 05 2.1
Mar 10 02:36 2508 RD 6.3 87 35 301 0.5 -2.1 [Jul29 01:50 TheCap RD 4.1 171 67 214 1.4 3.1 [Oct26 21:51 523 RD 64 156 14 294 14 -23
Mar 12 04:00 2798 DB 6.1 65 33 134 0.3 -2.9 |Aug05 02:01 398 RD 6.5 90 14 237 0.5 -0.1 [Oct27 23:11 697 RD 6.5 143 16 200 -0.1 1.5
Mar 12 04:59 2798 RD 6.1 64 44 236 1.8 0.4 |Aug05 02:24 85Ara RD 63 90 18 265 1.0 -1.0 |Oct28 23:21 ZetTau DB 3.0 130 7 54 03 -0.1
Mar 15 05:28 44Cap DB 59 31 19 116 0.2 -2.3 |Aug07 04:55 697 RD 6.5 64 19 318 3.0 -4.5[Oct29 00:23 ZetTau RD 3.0 130 16 277 14 -1.2
Mar 21 19:19 454 DD 56 47 16 36 1.1 25]Aug20 19:38 2497 DD 6.5 113 72 162 14 -53|Oct30 00:52 1021 RD 6.1 117 12 273 1.1 -12
Mar 29 02:10 34Leo DD 6.5 142 14 81 1.0 1.5]|Aug2l 21:37 16Sgr DD 6.0 125 68 107 2.4 -0.4 [Nov 14 22:53 3041 DD 62 78 19 55 0.0 2.0
Apr10 01:34 PiCap RD 51 75 10 211 0.7 1.2 |Aug24 22:52 3041 DD 62 159 70 122 3.0 -2.3 |Nov2l 23:41 25Cet DD 6.5 158 40 40 15 1.7
Apr10 01:43 RhoCap DB 49 75 11 43 0.5 04 |Aug26 02:52 45Cap DD 6.0 171 44 72 12 1.7 |Nov26 01:48 MuGem MD 29 148 29 355 99 99
Apr10 02:27 RhoCap RD 4.9 74 20 312 -0.1 -2.9 |Aug28 01:11 ChiAqr DB 49 167 60 18 0.9 3.2 |Nov26 23:20 DelGem RD 3.5 135 8 252 0.6 -0.7
Apr10 02:38 2990 RD 6.6 74 22 294 02 -2.1 |Aug28 02:16 ChiAgr RD 49 166 57 282 28 -0.1 |Nov28 03:44 EtaCnc DB 53 120 31 92 21 -04
Apr26 01:00 53Leo DD 53 124 15 113 0.6 0.4 |Aug3l 02:22 NuPsc DB 4.5 132 44 90 24 -0.5[Dec13 20:56 lotAgr DD 43 67 32 58 0.6 20
Apr30 22:20 18Lib RD 59 172 48 298 1.3 -1.8 |Aug3l 03:35 NuPsc RD 4.5 131 47 208 1.2 2.1 |Dec13 22:03 IotAqr RB 43 68 19 254 03 1.6
May 11 04:57 3463 RD 64 59 31 289 1.3 -23|Sep0l 02:10 368 RD 62 120 35 183 -02 3.2 |Dec 18 00:42 8Psc DD 51 114 12 43 05 22
May 31 02:14 2497 RD 6.5 167 67 233 24 29 |Sepl7 22:33 2591 DD 62 96 36 138 1.7 -1.0 |Dec 18 23:33 303 DD 6.4 125 29 127 2.1 -05
Jun 01 04:24 16Sgr RD 6.0 156 54 246 1.5 2.0 |Sep20 00:43 56Sgr DD 49 118 30 70 0.4 1.8 |Dec19 00:30 308 DD 63 126 19 42 09 22
Jun 02 21:07 56Sgr RD 49 136 9 233 0.3 -0.1 [Sep20 01:47 56Sgr RB 49 119 17 263 0.1 1.4 |Dec25 03:24 MuCnc RD 53 153 29 349 04 -29
Jun 03 23:07 UpsCap RD 52 125 21 247 0.6 -0.5|Sep20 20:15 OmiCap DD 59 128 69 35 2.0 3.0|Dec27 00:35 1479 RD 64 126 17 327 12 -24
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LUNAR OCCULTATION TABLE

PERTH @ics7s, 115051 F)

WST Object PD Mag Elg° Alt® PA° A B WST Object PD Mag Elg°® Alt® PA° A B WST Object PD Mag Elg® Alt® PA° A B
Jan 01  02:52 798 DD 6.2 160 14 46 14 23 |Jun30 04:02 56Sgr RD 49 163 55 299 2.6 -0.7 [Sep 17 21:06 2591 RB 62 96 54 268 1.8 1.0
Jan 02 22:18 56Gem RD 5.1 172 26 243 13 0.0 |Jun30 22:50 OmiCap RD 59 153 43 297 12 -23|Sepl8 23:28 XilSgr DD 50 108 35 104 12 0.6
Jan29 02:03 ChilOri DD 44 140 8 90 0.7 1.0[Jul0l 05:05 UpsCap DB 52 151 51 69 1.4 1.7 (Sep19 00:31 XilSgr RB 50 108 22 236 00 2.0
Jan 30 21:46 85Gem DD 54 166 32 112 20 -12|Jul0l 06:22 UpsCap RD 52 151 35 251 0.8 1.7 |Sep19 22:57 56Sgr DD 49 119 51 353 99 99
Jan 31 00:40 1205 DD 6.3 167 36 89 22 04 |Jul03 04:30 42Aqr DB 53 129 69 84 2.7 0.6 |Sepl19 23:08 56Sgr RB 49 119 48 337 99 99
Feb 18 19:33 29Psc DD 5.1 30 13 65 03 1.7|Jul03 05:54 42Aqr RD 53 129 56 220 12 2.6 |Sep2l 00:33 UpsCap DD 52 130 40 57 0.8 2.1
Feb23 20:31 Del1Tau DD 3.8 92 32 51 1.9 1.9 ([Jul09 06:07 464 RD 6.1 57 35 261 1.7 -0.4 [Sep2l 01:42 UpsCap RB 52 130 26 264 0.6 13
Feb23 21:04 64Tau DD 48 92 28 84 1.7 1.0 (|Jull7 19:25 NuVir MD 40 60 32 29 99 99 |Sep22 23:33 42Aqr DD 53 152 66 80 24 09
Feb23 21:40  DellTau RB 3.8 92 22 2890 1.3 04 |Jul28 19:32 21Cap RD 6.1 172 17 223 0.8 0.7 |Sep23 00:55 42Aqr RB 53 152 51 223 1.1 25
Feb 23 22:19 64Tau RB 48 93 16 259 1.1 1.3 (Jul28 21:30 TheCap DB 4.1 172 41 82 1.4 -0.7|Sep29 01:32 464 RD 6.1 136 40 179 -0.5 42
Feb25 23:17 16 Gem DD 62 120 23 159 0.1 -2.7 [Jul28 22:56 The Cap RD 4.1 171 59 257 22 -0.2|Sep30 04:00 610 RD 6.1 123 41 290 3.0 -0.8
Mar 07 01:35 18Lib DB 5.9 120 47 138 0.9 -2.4 |Jul31 03:30 70Aqr RD 62 148 65 207 12 3.1|Octl7 22:10 SigCap DD 53 99 44 44 07 26
Mar 07 02:52 18Lib RD 59 120 61 277 23 -0.9 [Aug03 02:55 33Cet DB 6.0 113 47 69 19 02|Octl17 23:16 SigCap RB 53 99 30 279 10 0.8
Mar 12 02:23 2798 RD 6.1 64 13 216 1.0 1.4 ]Aug03 04:21 33Cet RD 6.0 113 55 226 1.8 1.6 |Octl8 20:02 TheCap DD 4.1 109 74 18 1.2 46
Mar 21 19:39 464 DD 6.1 48 16 142 0.6 -1.7 [Aug17 22:20 XiLib DD 55 81 21 161 0.9 -2.5|Oct18 20:58 3086 DD 6.2 109 67 112 32 -08
Mar 30 03:55 1625 DD 58 157 10 146 0.1 -0.9 [Aug17 23:08 18Lib DD 59 81 11 63 0.0 22[Octl8 21:03 TheCap RB 4.1 109 65 298 34 -13
Apr20 18:53 881 DD 63 57 25 41 22 2.7|Aug20 00:26 240ph DD 49 105 18 128 0.7 -0.3 |Oct21 00:14 70Aqr DD 6.2 132 42 128 33 -15
Apr22 21:40 85Gem DD 54 85 18 163 -0.3 -2.3 |Aug2l 19:59 16Sgr RB 6.0 126 76 277 2.6 -0.7 |Oct24 04:06 8 Psc DD 51 168 15 96 0.7 1.0
Apr25 22:29 53Leo DD 53 124 42 134 14 -1.0 |Aug22 01:43 21Sgr DD 49 127 23 144 1.5 -1.6 [Nov 1l 19:48 MuSgr DD 3.8 44 28 139 15 -1.2
Apr25 23:43 53Leo RB 53 125 31 283 14 04 |Aug22 02:15 21Sgr RB 4.9 128 16 203 -0.9 3.9 |Nov Il 20:25 158¢gr DD 53 45 20 63 00 1.8
Apr30 19:45 18Lib RD 59 172 19 277 04 -13 [Aug24 19:39 3041 DD 62 159 43 93 1.4 -1.2|NovIl 20:26 MuSgr RB 3.8 45 20 210 -0.6 34
May 13 06:16 8Psc DB 5.1 33 24 13 02 24 |Aug26 00:35 45Cap DD 6.0 171 70 4 0.1 58 |Novl12 21:34 PiSgr DD 29 56 16 118 0.6 02
May 28 03:38 XiLib DD 55 158 22 114 0.7 0.2 |Aug30 23:44 NuPsc DB 45 131 26 30 0.5 1.3|NovI2 22:20 PiSgr RB 29 57 7 221 -0.6 22
Jun 01 01:21 16Sgr RD 6.0 156 76 273 2.6 -0.4 |Aug3l 00:49 NuPsc RD 4.5 131 37 271 2.0 -1.0|Nov 14 23:36 19Cap DD 58 79 10 83 -0.1 12
Jun 04 02:02 3041 RD 62 123 56 217 22 23 |Aug3l 23:57 368 RD 62 119 17 248 0.7 -0.3 [Nov28 02:00 EtaCnc RD 53 119 28 298 19 -1.5
Jun 05 05:27 45Cap DB 6.0 111 72 47 20 22 ([Sep03 02:59 DellTau DB 3.8 93 25 93 1.6 -1.1 [Decl12 20:45 lotCap DD 43 57 28 8 0.7 1.2
Jun 18 20:05 37Leo DD 54 64 24 55 24 34|Sep03 04:08 DellTau RD 3.8 93 35 222 12 1.0 |Decl2 21:46 IotCap RB 43 58 15 231 -0.1 1.9
Jun 18 20:38 37Leo RB 54 64 19 356 -0.6 -3.1 |Sep03 04:40 68Tau DB 43 93 37 66 19 0.3 |Decl7 22:38 8Psc DD 51 114 37 7 05 3.8
Jun 28 00:04 2591 DD 62 173 78 128 2.5 -2.2 |Sep04 03:24 793 RD 62 80 19 290 1.6 -1.7 |Dec 17 23:22 8 Psc RB 51 114 29 298 1.8 -0.1
Jun29 04:14 XilSgr DB 50 173 43 130 22 -1.1 [Sep04 03:41 798 RD 62 80 22 176 -2.6 7.3 |Dec18 22:19 308 DD 63 126 43 355 0.0 49
Jun29 05:02 XilSgr RD 50 173 33 210 -02 3.5(Sep06 05:11 63Gem DB 53 53 16 59 08 0.0|Decl19 01:03 64Cet DD 56 127 15 63 08 1.7
Jun 30 02:55 56Sgr DB 49 163 68 33 1.5 3.8 |Sepl7 19:33 2591 DD 62 95 72 94 26 0.2 |Dec25 00:21 MuCnc RD 53 153 30 351 2.7 -6.7
SYDN EY (33°54'S, 151° 15'E)
EST Object PD Mag Elg® Alt® PA° A B EST Object PD Mag Elg° Alt® PA° A B EST Object PD Mag Elg°Alt® PA° A B
Jan 03 00:27 56Gem DB 5.1 173 36 138 2.0 -1.6 |Jun07 06:22 ChiAqr DB 49 89 64 51 19 1.7]|Sepl6 19:39 290ph RB 63 83 55 227 1.7 38
Jan 03 01:27 56Gem RD 5.1 172 34 235 24 1.6 |Junl0 04:39 NuPsc DB 4.5 54 24 61 0.8 0.0 [Sepl7 22:39 2591 DD 62 95 30 130 13 -0.5
Jan 03 04:03 61 Gem RD 59 171 16 242 1.5 1.9 [Jun10 05:51 NuPsc RD 45 53 36 242 1.3 0.1 |Sep20 00:52 56Sgr DD 49 118 22 68 02 1.7
Jan 04 23:17 1395 RD 6.3 145 23 340 1.6 -3.4 [Jun29 02:21 29Sgr DB 52 175 60 23 09 5.6 [Sep20 20:41 OmiCap DD 59 128 75 21 15 48
Jan 31 00:59 85Gem DD 54 166 31 99 17 03 |Jun29 03:05 29Sgr RD 52 174 51 322 29 -2.7|Sep20 21:39 OmiCap RB 59 128 68 306 3.5 -2.1
Feb 02 21:00 53Leo RD 53 153 7 230 0.3 03 [Jun30 05:32 56Sgr DB 49 163 31 86 0.7 13 |Sep2l 02:45 UpsCap DD 52 130 8 104 0.1 0.7
Feb23 23:16 DellTau DD 3.8 92 0 34 09 28|Jul0l 0048 OmiCap DB 59 154 69 48 23 19 |Sep22 18:48 IotAqr DD 43 149 43 119 1.6 -3.0
Feb24 22:54 798 DD 6.2 105 13 37 1.6 29 |Jul0l 02:14 OmiCap RD 59 153 74 285 29 -0.7 |Sep22 19:46 TIotAqr RB 43 150 54 205 16 29
Feb26 21:14 56Gem DD 5.1 131 36 136 19 -1.3|Jul02 23:56 IotAqr DB 4.3 132 40 142 13 -6.4 |Sep25 23:44 14Cet DB 59 173 56 37 15 19
Feb 26 22:19 56Gem RB 5.1 132 32 240 24 1.6 |Jul03 00:27 IotAqr RD 43 132 46 186 14 6.0 |Sep26 01:06 14Cet RD 59 173 55 257 23 09
Feb 27 00:01 61Gem DD 59 132 21 134 0.7 -0.4 |Jul06 05:54 14Cet DB 59 96 56 27 12 25]|Sep29 01:07 454 DB 56 137 39 18 0.6 2.1
Feb 28 20:58 1395 DD 6.3 159 33 55 2.1 0.6 [Jul23 18:07 240ph DD 49 131 54 187 -2.4 -9.4|Sep29 02:08 454 RD 56 137 43 286 3.0 -09
Mar 07 04:46 18Lib DB 59 120 65 91 2.6 0.3 [Jul23 18:28 240ph RB 49 131 58 215 57 6.5|Octll 19:20 XiLib RB 55 28 9 293 02 03
Mar 08 23:50 PhiOph DB 43 99 15 138 -02 -2.2 |Jul25 18:51 21Sgr DD 49 154 44 140 0.6 -3.1 |Oct 18 00:22 SigCap DD 53 99 12 94 0.1 1.0
Mar 09 00:46 PhiOph RD 43 99 26 259 08 -0.9 |Jul25 19:55 21Sgr RB 49 154 58 241 25 0.7|Oct18 19:13 21Cap DD 6.1 108 74 38 19 28
Mar 10 01:32 2508 DB 63 87 26 71 0.9 -0.5[Jul28 22:20 21Cap RD 6.1 172 56 238 2.0 0.7 |Oct18 20:34 21Cap RB 6.1 108 65 280 2.7 0.1
Mar 10 02:30 2508 RD 6.3 87 39 321 04 -2.9 [Jul29 00:50 TheCap DB 4.1 172 73 100 2.9 -0.5|Oct18 22:44 TheCap DD 4.1 109 40 79 11 1.5
Mar 12 03:53 2798 DB 6.1 65 36 113 0.8 -2.0 |[Jul29 02:10 The Cap RD 4.1 171 63 218 1.3 29 |Octl18 23:54 The Cap RB 4.1 109 26 238 03 19
Mar 15 05:23 44Cap DB 59 31 23 97 0.5 -1.4|Aug05 02:27 85Ara RD 63 90 25 271 14 -1.1|Oct28 23:23 ZetTau DB 3.0 130 14 51 05 02
Mar 20 19:10 XilCet DD 44 35 9 67 05 1.6 ]|Aug2l 21:52 16Sgr DD 6.0 125 64 95 23 0.4 ]Oct29 00:28 ZetTau RD 3.0 130 23 279 1.7 -12
Mar 21 19:36 454 DD 56 47 11 21 1.0 3.3 |Aug2l 23:19 16Sgr RB 6.0 126 47 260 1.4 1.5|Oct30 00:55 1021 RD 6.1 117 18 275 14 -1.1
Mar 25 21:56 ZetGem MB 4.0 100 20 190 9.9 9.9 |Aug24 23:04 3041 DD 62 159 73 112 3.1 -12 |Nov 14 22:59 3041 DD 62 78 12 53 -02 19
Mar 26 19:56 1205 RB 63 113 36 245 2.6 1.0 [Aug25 00:14 3041 RB 62 159 63 209 1.0 3.5 |Nov26 02:00 MuGem MD 29 148 34 356 9.9 9.9
Apr10 01:39 PiCap RD 51 75 16 235 0.6 0.0 [Aug26 03:05 45Cap DD 6.0 171 37 71 09 1.7 |Nov26 23:22 DelGem RD 3.5 135 15 255 0.9 -0.6
Apr26 01:07 53Leo DD 53 124 11 94 0.6 1.0|Aug28 01:29 ChiAqr DB 49 167 62 16 08 3.5|Nov28 03:57 EtaCnc DB 53 120 36 80 24 03
Apr30 22:20 18Lib RD 59 172 54 316 1.2 -2.3 |Aug28 02:34 ChiAqr RD 49 166 54 282 27 0.2 |Decl13 21:07 lotAgr DD 43 67 25 58 03 19
May 11 04:54 3463 RD 6.4 59 37 307 19 -42|Aug3l 02:37 NuPsc DB 4.5 132 50 90 2.7 -0.2 |Dec13 22:10 IotAqr RB 43 68 12 256 0.1 1.4
May 13 04:54 33Cet RD 6.0 35 13 187 0.0 2.9 [Aug3l 03:52 NuPsc RD 4.5 131 49 207 1.3 2.5 |Decl6 20:30 49 DD 6.1 100 49 128 4.7 -25
Jun 01 03:15 16Sgr DB 6.0 156 64 100 23 02 |Sep0l 01:36 368 DB 62 120 37 115 29 -2.6 [Dec16 20:59 49 RB 6.1 101 45 168 -12 59
Jun 01 04:40 16Sgr RD 6.0 156 47 254 13 1.7 |Sep0l 02:23 368 RD 62 120 42 185 0.1 3.3 [Dec17 20:52 33Cet RB 6.0 112 48 217 14 23
Jun 02 21:07 56Sgr RD 49 136 12 252 02 -0.6 |Sep04 05:10 793 DB 62 81 33 90 22 -0.5|Decl8 23:43 303 DD 64 125 25 119 1.5 0.0
Jun 03 23:08 UpsCap RD 52 125 26 264 0.7 -1.0 |Sep 16 18:43 290ph DD 63 83 66 150 22 -3.3 |Dec19 00:44 308 DD 63 126 13 34 0.7 25




MERCURY
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o o
Jan 6| 03:36 17:54 | 03:26 17:09 | 03:23 17:43 | 04:53 17:40 | 03:09 18:13 | 03:33 18:06 | 03:45 17:48 | 03:18 17:31 173025 —215846
13| 03:44 18:10 | 03:34 17:24 | 03:30 17:59 | 05:03 17:53 | 03:15 18:30 | 03:40 18:22 | 03:52 18:03 | 03:26 17:46 18 09 25 —-230812
20 | 03:58 18:27 | 03:49 17:40 | 03:45 18:15 | 05:19 18:09 | 03:29 18:47 | 03:54 18:40 | 04:07 18:20 | 03:40 18:03 18 52 47 —-232923
27| 04:18 18:43 | 04:08 17:57 | 04:05 18:31 | 05:38 18:26 | 03:50 19:02 | 04:14 18:55 | 04:27 18:36 | 04:00 18:19 193834 | —225057
Feb 3| 04:44 18:56 | 04:32 18:12 | 04:31 18:45| 05:59 18:44 | 04:17 19:13 | 04:41 19:08 | 04:52 18:50 | 04:25 18:33 202543 —210655
10| 05:13 19:07 | 05:00 18:25 | 05:00 18:55 | 06:22 19:02 | 04:50 19:20 | 05:11 19:17 | 05:21 19:02 | 04:55 18:44 211338 - 181357
171 05:47 19:14 | 05:30 18:36 | 05:34 19:03 | 06:47 19:18 | 05:28 19:24 | 05:46 19:24 | 05:53 19:11 | 05:28 18:52 220200 | —141044
241 06:23 19:20 | 06:02 18:46 | 06:10 19:08 | 07:13 19:34 | 06:10 19:24 | 06:24 19:27 | 06:27 19:18 | 06:03 18:58 225030 | —09 0006
Mar 3| 07:00 19:22 | 06:35 18:53 | 06:48 19:10 | 07:38 19:49 | 06:53 19:20 | 07:03 19:28 | 07:03 19:22 | 06:40 19:01 233754 | —025744
10| 07:32 19:19 | 07:02 18:54 | 07:20 19:07 | 07:58 19:57 | 07:30 19:12 | 07:37 19:23 | 07:32 19:21 | 07:11 18:59 002002 | +030824
17| 07:47 19:06 | 07:13 18:45 | 07:35 18:54 | 08:03 19:53 | 07:49 18:55 | 07:53 19:08 | 07:45 19:10 | 07:25 18:47 004838 | +074941
241 07:32 18:40 | 06:58 18:20 | 07:20 18:28 | 07:45 19:30 | 07:36 18:27 | 07:39 18:42 | 07:30 18:44 | 07:10 18:21 005557 | +093748
31| 06:48 18:05 | 06:15 17:43 | 06:36 17:52 | 07:04 18:51 | 06:51 17:53 | 06:55 18:07 | 06:46 18:07 | 06:26 17:45 004319 | +0802 35
Apr 7| 05:52 17:29 | 05:22 17:05 | 05:40 17:17 | 06:15 18:09 | 05:52 17:21 | 05:58 17:32 | 05:51 17:31 | 05:31 17:09 0025 11 +04 30 04
14| 05:08 17:02 | 04:40 16:36 | 04:56 16:50 | 05:37 17:36 | 05:05 16:57 | 05:13 17:06 | 05:09 17:04 | 04:48 16:42 001719 | +013704
21| 04:45 16:45| 04:17 16:17 | 04:33 16:32 | 05:15 17:17 | 04:41 16:40 | 04:49 16:49 | 04:45 16:46 | 04:24 16:24 0024 11 +0043 09
28| 04:38 16:33 | 04:10 16:07 | 04:26 16:21 | 05:07 17:08 | 04:35 16:27 | 04:43 16:37 | 04:39 16:35| 04:18 16:13 004308 | +014501
May 5| 04:45 16:27 | 04:15 16:02 | 04:33 16:14 | 05:09 17:06 | 04:44 16:18 | 04:51 16:30 | 04:45 16:29 | 04:24 16:06 011059 | +041706
12| 05:03 16:24 | 04:30 16:02 | 04:51 16:12 | 05:20 17:11 | 05:05 16:12| 05:10 16:26 | 05:02 16:27 | 04:41 16:04 014601 +07 5530
19| 05:30 16:26 | 04:53 16:07 | 05:18 16:13 | 05:38 17:22 | 05:37 16:10| 05:38 16:26 | 05:27 16:31 | 05:08 16:07 022805 | +121850
26| 06:06 16:35| 05:26 16:19| 05:55 16:22 | 06:05 17:40 | 06:18 16:14 | 06:16 16:33 | 06:03 16:41 | 05:44 16:16 031808 | +1701 37
Jun 2| 06:52 16:53 | 06:08 16:41 | 06:40 16:40| 06:40 18:08 | 07:08 16:27 | 07:03 16:50 | 06:46 17:01 | 06:29 16:34 041705 | +212227
9107:40 17:21 | 06:53 17:12 | 07:29 17:08 | 07:21 18:43 | 08:00 16:52 | 07:53 17:17 | 07:34 17:30 | 07:16 17:03 052240 | +242000
16| 08:21 17:56 | 07:33 17:48 | 08:09 17:43 | 08:00 19:20 | 08:42 17:26 | 08:34 17:52 | 08:14 18:06 | 07:57 17:38 062748 | +250828
23| 08:47 18:31 | 08:01 18:21 | 08:36 18:18 | 08:29 19:51 | 09:07 18:02 | 09:00 18:27 | 08:40 18:40 | 08:23 18:13 072548 | +235617
30| 08:59 19:00 | 08:15 18:48 | 08:47 18:47 | 08:47 20:14 | 09:15 18:34 | 09:10 18:57 | 08:53 19:08 | 08:36 18:41 081357 | +212310
Jul 7] 08:59 19:20 | 08:18 19:05 | 08:47 19:07 | 08:54 20:27 | 09:11 18:58 | 09:09 19:18 | 08:54 19:27 | 08:36 19:01 085151 +1809 11
14| 08:48 19:29 | 08:10 19:12 | 08:37 19:17 | 08:51 20:29 | 08:57 19:11 | 08:57 19:29 | 08:44 19:35 | 08:26 19:10 091913 | +144848
21| 08:28 19:25 | 07:52 19:06 | 08:16 19:12 | 08:36 20:19 | 08:34 19:10 | 08:36 19:26 | 08:25 19:29 | 08:06 19:06 093449 | +115609
28| 07:57 19:03 | 07:22 18:43 | 07:45 18:51 | 08:09 19:53 | 08:01 18:50 | 08:04 19:04 | 07:54 19:07 | 07:35 18:44 093630 | +101038
Aug 4| 07:17 18:22 | 06:42 18:01 | 07:05 18:10 | 07:29 19:12 | 07:21 18:08 | 07:24 18:23 | 07:14 18:25 | 06:55 18:02 09 23 41 +101133
11] 06:34 17:29 | 05:58 17:10 | 06:23 17:16 | 06:43 18:23 | 06:41 17:13 | 06:42 17:29 | 06:31 17:33 | 06:12 17:10 090323 | +1201 06
18] 06:02 16:43 | 05:24 16:26 | 05:51 16:31 | 06:06 17:43 | 06:11 16:26 | 06:11 16:43 | 05:59 16:48 | 05:40 16:24 08 51 51 +14 27 27
25| 05:49 16:23 | 05:10 16:07 | 05:37 16:11 | 05:50 17:26 | 05:59 16:04 | 05:58 16:23 | 05:45 16:29 | 05:27 16:04 090222 | +155104
Sep 1| 05:52 16:33 | 05:13 16:16 | 05:40 16:20 | 05:54 17:33 | 06:01 16:14 | 06:01 16:32 | 05:48 16:38 | 05:30 16:14 093545 | +1503 44
81 06:02 17:02 | 05:26 16:43 | 05:50 16:50 | 06:11 17:56 | 06:08 16:47 | 06:10 17:03 | 05:59 17:07 | 05:40 16:43 1022 53 +115109
15] 06:10 17:39 | 05:38 17:16 | 05:58 17:26 | 06:29 18:23 | 06:12 17:29 | 06:17 17:41| 06:09 17:42 | 05:49 17:19 111252 | +07 0002
22| 06:15 18:14 | 05:46 17:47 | 06:03 18:02 | 06:44 18:47 | 06:11 18:09 | 06:20 18:18 | 06:15 18:16 | 05:54 17:54 120020 | +013125
29| 06:16 18:46 | 05:52 18:15 | 06:04 18:34 | 06:56 19:09 | 06:08 18:46 | 06:19 18:52 | 06:19 18:46 | 05:56 18:25 12 44 37 —03 5626
Oct 6| 06:16 19:15 | 05:55 18:40 | 06:04 19:03 | 07:06 19:28 | 06:03 19:20 | 06:17 19:22 | 06:20 19:13 | 05:56 18:53 132633 —09 04 45
13| 06:15 19:42 | 05:58 19:03 | 06:03 19:30 | 07:14 19:45 | 05:57 19:51 | 06:15 19:51| 06:21 19:38 | 05:56 19:19 140706 | —134332
20| 06:15 20:06 | 06:01 19:25| 06:02 19:55 | 07:23 20:01 | 05:53 20:20 | 06:13 20:17 | 06:22 20:02 | 05:56 19:43 14 46 48 -174523
27| 06:15 20:28 | 06:04 19:44 | 06:02 20:16 | 07:30 20:15 | 05:49 20:45| 06:12 20:40 | 06:23 20:22 | 05:57 20:05 152534 | —210236
Nov 3| 06:16 20:44 | 06:07 19:58 | 06:03 20:33 | 07:37 20:26 | 05:47 21:05 | 06:12 20:57 | 06:25 20:38 | 05:58 20:21 16 02 02 —232529
10| 06:14 20:50 | 06:07 20:03 | 06:01 20:39 [ 07:38 20:29 | 05:43 21:13 | 06:10 21:04 | 06:24 20:43 | 05:57 20:27 163207 —24 4031
171 06:02 20:34 | 05:54 19:47 | 05:49 20:23 | 07:25 20:14 | 05:32 20:56 | 05:58 20:47 | 06:11 20:26 | 05:45 20:11 1646 11 —-242533
24| 05:27 19:39 | 05:17 18:55| 05:14 19:29 | 06:44 19:26 | 05:00 19:58 | 05:24 19:52 | 05:35 19:33 | 05:09 19:17 162954 | —2203 41
Dec 1| 04:36 18:24 | 04:23 17:43 | 04:24 18:13 | 05:45 18:19 | 04:14 18:38 | 04:35 18:35 | 04:43 18:19 | 04:18 18:02 1553 58 -181722
81 04:01 17:43 | 03:46 17:02 | 03:48 17:31 | 05:06 17:40 | 03:39 17:55 | 03:59 17:53 | 04:07 17:38 | 03:42 17:20 154156 | —165158
15| 03:46 17:39 | 03:32 16:57 | 03:33 17:27 | 04:54 17:33 | 03:23 17:53 | 03:44 17:49 | 03:53 17:34 | 03:27 17:16 1559 41 -181320
22| 03:44 17:52 | 03:32 17:08 | 03:31 17:41 | 04:58 17:41 | 03:19 18:09 | 03:41 18:04 | 03:52 17:47 | 03:26 17:29 163256 | —202824
291 03:50 18:12 | 03:40 17:26 | 03:37 18:01 | 05:08 17:56 | 03:22 18:31 | 03:46 18:24 | 03:58 18:06 | 03:32 17:49 17 13 28 —222942

MERCURY
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VENUS

108

VENUS
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o
Jan 6| 05:05 19:32 | 04:56 18:46 | 04:52 19:20 | 06:25 19:14 | 04:36 19:52 | 05:01 19:44 | 05:14 19:25 | 04:47 19:08 1903 35 —-231727
13| 05:19 19:38 | 05:08 18:53 | 05:06 19:27 | 06:37 19:24 | 04:51 19:57 | 05:15 19:51 | 05:27 19:32 | 05:01 19:15 194134 | —221722
20 | 05:34 19:42 | 05:22 18:59 | 05:21 19:31 | 06:48 19:32 | 05:08 19:59 | 05:31 19:54 | 05:42 19:37 | 05:15 19:20 20 18 50 —-2044 11
271 05:49 19:44 | 05:36 19:02 | 05:36 19:33 | 06:59 19:38 | 05:26 19:58 | 05:47 19:55 | 05:56 19:39 | 05:31 19:22 205510 | —184100
Feb 3| 06:05 19:44 | 05:49 19:04 | 05:52 19:32 | 07:09 19:43 | 05:44 19:55 | 06:04 19:54 | 06:11 19:40 | 05:46 19:22 213030 -16 11 36
10| 06:20 19:42 | 06:02 19:04 | 06:08 19:30 | 07:18 19:47 | 06:03 19:50 | 06:20 19:51 | 06:26 19:39 | 06:01 19:20 22 04 49 -132011
171 06:35 19:38 | 06:15 19:03 | 06:23 19:26 | 07:27 19:50 | 06:21 19:43 | 06:36 19:46 | 06:40 19:36 | 06:16 19:17 2238 14 -1011 09
241 06:50 19:33 | 06:28 19:01 | 06:38 19:22 | 07:35 19:52 | 06:39 19:35 | 06:52 19:40 | 06:53 19:32 | 06:30 19:12 231053 — 064857
Mar 3| 07:05 19:28 | 06:39 18:58 | 06:52 19:16 | 07:43 19:53 | 06:57 19:27 | 07:08 19:33 | 07:07 19:28 | 06:44 19:07 234259 -03 1800
10| 07:19 19:22 | 06:51 18:55 | 07:07 19:10 | 07:50 19:54 | 07:14 19:17 | 07:23 19:26 | 07:20 19:23 | 06:58 19:02 001445 | +001726
17| 07:33 19:16 | 07:03 18:51 | 07:21 19:04 | 07:57 19:55| 07:32 19:08 | 07:39 19:19 | 07:33 19:18 | 07:12 18:56 004626 | +035310
241 07:47 19:10 | 07:14 18:48 | 07:35 18:58 | 08:05 19:56 | 07:49 18:59 | 07:54 19:13 | 07:46 19:14 | 07:26 18:51 011816 | +072459
31| 08:02 19:05 | 07:26 18:46 | 07:50 18:53 | 08:12 19:58 | 08:07 18:51 | 08:09 19:06 | 08:00 19:10 | 07:40 18:46 015029 | +104836
Apr 7| 08:16 19:01 | 07:38 18:44 | 08:05 18:49 | 08:21 20:00 | 08:25 18:44 | 08:25 19:01 | 08:13 19:07 | 07:54 18:42 022317 | +135948
14| 08:31 18:59 | 07:51 18:43 | 08:20 18:46 | 08:29 20:04 | 08:43 18:38 | 08:41 18:57| 08:27 19:05 | 08:09 18:40 025650 | +165420
21| 08:46 18:58 | 08:04 18:44 | 08:35 18:45| 08:39 20:08 | 09:00 18:34 | 08:57 18:55| 08:41 19:05| 08:23 18:39 033114 | +192759
28| 09:01 18:58 | 08:17 18:47| 08:49 18:45 | 08:48 20:14 | 09:18 18:32 | 09:12 18:55| 08:55 19:06 | 08:38 18:40 040628 | +213639
May 5| 09:15 19:01 | 08:29 18:52 | 09:03 18:48 | 08:59 20:21| 09:34 18:33 | 09:27 18:58 | 09:08 19:10| 08:51 18:43 044229 | +231639
12| 09:28 19:07 | 08:41 18:58 | 09:16 18:53 | 09:09 20:29 | 09:48 18:37 | 09:41 19:02 | 09:21 19:16 | 09:04 18:49 051905 | +242458
191 09:39 19:14| 08:52 19:06 | 09:28 19:01 | 09:19 20:37 | 10:00 18:44 | 09:52 19:10 | 09:32 19:23 | 09:15 18:56 055600 | +245929
26| 09:48 19:24 | 09:01 19:15| 09:37 19:10 | 09:28 20:47 | 10:09 18:53 | 10:01 19:19| 09:41 19:33 | 09:25 19:06 063253 | +245912
Jun 2| 09:55 19:35| 09:08 19:26 | 09:44 19:21| 09:36 20:56 | 10:15 19:05 | 10:08 19:30 | 09:48 19:44 | 09:32 19:17 070920 | +242424
9109:59 19:47 | 09:14 19:37 | 09:48 19:34 | 09:43 21:05 | 10:18 19:19 | 10:11 19:43 | 09:53 19:55 | 09:36 19:29 074503 | +231632
16| 10:01 19:59 | 09:17 19:48 | 09:49 19:46 | 09:48 21:14 | 10:17 19:34 | 10:12 19:56 | 09:55 20:07 | 09:38 19:41 081945 | +213809
23 [ 10:00 20:12 | 09:17 19:59 | 09:48 19:59 | 09:52 21:22 | 10:14 19:49 | 10:10 20:10 | 09:54 20:19 | 09:37 19:54 085314 | +193233
30| 09:56 20:24 | 09:16 20:09 | 09:45 20:12 | 09:54 21:29 | 10:08 20:04 | 10:06 20:23 | 09:52 20:31 | 09:34 20:06 092524 | +1703 34
Jul 7] 09:51 20:36 | 09:13 20:18 | 09:39 20:24 | 09:55 21:35 | 09:59 20:19 | 10:00 20:36 | 09:48 20:42 | 09:29 20:17 095614 | +141514
14| 09:44 20:47 | 09:08 20:27 | 09:32 20:35 | 09:54 21:39 | 09:49 20:33 | 09:52 20:48 | 09:41 20:51 | 09:22 20:28 10 25 47 +11 1134
21 09:35 20:57 | 09:02 20:35 | 09:23 20:45 | 09:52 21:43 | 09:38 20:46 | 09:42 20:59 | 09:34 21:00 | 09:14 20:37 105409 | +07 56 34
28| 09:25 21:06 | 08:55 20:41 | 09:13 20:54 | 09:49 21:45| 09:25 20:58 | 09:31 21:09 | 09:25 21:09 | 09:04 20:46 112122 +043411
Aug 4| 09:14 21:14 | 08:46 20:47 | 09:02 21:02 | 09:44 21:47 | 09:10 21:09 | 09:19 21:19 | 09:15 21:16 | 08:54 20:54 114731 +0108 10
11]09:02 21:21 | 08:36 20:52 | 08:50 21:09 | 09:39 21:47 | 08:55 21:20 | 09:06 21:27 | 09:04 21:22 | 08:42 21:01 121239 | -021755
18| 08:49 21:27 | 08:26 20:55 | 08:37 21:15| 09:32 21:47 | 08:39 21:29 | 08:52 21:34 | 08:52 21:27 | 08:29 21:06 123646 | —054034
25| 08:35 21:32 | 08:14 20:57 | 08:23 21:20 | 09:25 21:45| 08:22 21:36 | 08:37 21:39 | 08:39 21:30 | 08:16 21:10 1259 42 - 085605
Sep 1| 08:20 21:35 | 08:02 20:58 | 08:08 21:23 | 09:16 21:42 | 08:04 21:42 | 08:21 21:43 | 08:25 21:32 | 08:01 21:13 132111 —120041
8| 08:04 21:35| 07:47 20:56 | 07:51 21:24 | 09:05 21:36 | 07:45 21:46 | 08:03 21:45| 08:09 21:31 | 07:45 21:13 13 40 49 —145030
15] 07:46 21:32 | 07:31 20:51| 07:33 21:21 | 08:52 21:28 | 07:24 21:45| 07:44 21:43| 07:52 21:28 | 07:27 21:10 135757 -172112
221 07:25 21:25| 07:12 20:42 | 07:12 21:13 | 08:36 21:16 | 07:01 21:40 | 07:23 21:36 | 07:32 21:19| 07:07 21:02 14 11 33 -192701
29| 07:01 21:10 | 06:50 20:26 | 06:48 20:59 | 08:16 20:58 | 06:35 21:28 | 06:58 21:22| 07:09 21:04 | 06:43 20:48 142021 —-210011
Oct 6| 06:33 20:48 | 06:23 20:03 | 06:20 20:37 | 07:50 20:34 | 06:06 21:06 | 06:30 21:00 | 06:41 20:41 | 06:15 20:25 142258 | —215005
13| 06:02 20:15 | 05:51 19:30 | 05:49 20:03 | 07:18 20:01 | 05:35 20:33 | 05:59 20:27| 06:10 20:08 | 05:44 19:52 141830 | —214328
20| 05:27 19:31 | 05:16 18:48 | 05:15 19:20 | 06:41 19:21 | 05:02 19:48 | 05:25 19:43 | 05:35 19:25| 05:09 19:09 14 07 25 -202853
27| 04:53 18:42 | 04:39 18:00| 04:40 18:30 | 06:01 18:36 | 04:30 18:55| 04:51 18:52| 04:59 18:36 | 04:34 18:19 135244 | —181026
Nov 3| 04:21 17:52 | 04:05 17:13 | 04:08 17:41 | 05:23 17:53 | 04:01 18:03 | 04:20 18:02 | 04:26 17:48 | 04:02 17:30 133922 - 151928
10| 03:53 17:09| 03:35 16:32| 03:41 16:58 | 04:50 17:15| 03:36 17:17| 03:53 17:18 | 03:58 17:06 | 03:34 16:47 133129 —124121
171 03:30 16:36 | 03:11 16:00 | 03:18 16:24 | 04:23 16:46 | 03:15 16:42 | 03:31 16:44 | 03:35 16:33 | 03:11 16:14 1330 49 —1048 39
241 03:12 16:12 | 02:52 15:37 | 02:59 16:01 | 04:03 16:24 | 02:58 16:17 | 03:13 16:20 | 03:16 16:10 | 02:52 15:51 133705 -095208
Dec 1] 02:56 15:57 | 02:36 15:22 | 02:44 15:45| 03:47 16:09 | 02:42 16:02 | 02:58 16:05 | 03:00 15:55 | 02:37 15:35 134914 | —094736
81 02:44 15:48 | 02:24 15:13 | 02:31 15:36 | 03:36 15:59 | 02:29 15:54 | 02:45 15:56 | 02:48 15:46 | 02:24 15:26 14 06 01 —1024 28
15 02:33 15:44 | 02:14 15:08 | 02:21 15:33 | 03:28 15:53 | 02:18 15:51 | 02:34 15:53 | 02:38 15:42 | 02:14 15:22 1426 24 -113102
22| 02:25 15:44 | 02:07 15:07 | 02:12 15:33 | 03:22 15:50 | 02:08 15:53 | 02:25 15:53 | 02:30 15:41 | 02:05 15:22 14 49 39 - 1256 48
291 02:18 15:47 | 02:01 15:09 | 02:05 15:36 | 03:18 15:49 | 01:59 15:57 | 02:17 15:57 | 02:23 15:44 | 01:59 15:25 151519 | —143243




MARS
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o o
Jan 6| 01:25 15:03 [ 01:09 14:23 | 01:12 14:52 | 02:29 15:02 | 01:05 15:15 | 01:24 15:13 | 01:31 14:59 | 01:06 14:41 1459 19 -16 0527
13| 01:11 14:57 | 00:56 14:16 | 00:58 14:45 | 02:17 14:53 | 00:49 15:10 | 01:09 15:07 | 01:17 14:52 | 00:52 14:34 1516 45 -171912
20 | 00:57 14:50 | 00:44 14:09 | 00:45 14:39 | 02:06 14:44 | 00:34 15:05 | 00:55 15:01 | 01:04 14:45 | 00:39 14:28 153420 | —182704
271 00:44 14:44 | 00:31 14:01 | 00:31 14:33 | 01:55 14:35| 00:20 14:59 | 00:42 14:55 | 00:51 14:39 | 00:26 14:21 155203 -192838
Feb 3| 00:31 14:37 | 00:20 13:54 | 00:18 14:26 | 01:45 14:27 | 00:06 14:54 | 00:29 14:49 | 00:39 14:31 | 00:13 14:14 16 09 53 -202337
10| 00:19 14:30 | 00:08 13:46 | 00:06 14:19 | 01:34 14:18 | 23:51 14:48 | 00:16 14:42 | 00:27 14:24 | 23:59 14:07 16 27 50 —-211146
171 00:07 14:23 | 23:55 13:38 | 23:53 14:12 | 01:24 14:09 | 23:38 14:41 | 00:04 14:35| 00:15 14:17 | 23:47 14:00 16 45 48 -215253
24| 23:54 14:15 | 23:44 13:30 | 23:41 14:04 | 01:14 14:00 | 23:26 14:34 | 23:50 14:28 | 00:04 14:09 | 23:36 13:52 17 03 47 —222650
Mar 3| 23:43 14:07 | 23:33 13:21 | 23:30 13:56 | 01:04 13:51 | 23:14 14:27 | 23:39 14:20 | 23:51 14:00 | 23:25 13:44 1721 42 —225337
10| 23:32 13:58 | 23:23 13:12 | 23:19 13:47 | 00:54 13:41 | 23:03 14:18 | 23:28 14:11 | 23:41 13:52| 23:14 13:35 1739 31 -231323
17]23:21 13:49 | 23:12 13:03 | 23:08 13:38 | 00:43 13:31 | 22:52 14:09 | 23:17 14:02 | 23:30 13:42 | 23:04 13:26 175710 | —232622
241 23:11 13:39 | 23:02 12:53 | 22:58 13:28 | 00:33 13:21 | 22:41 14:00 | 23:07 13:52 | 23:20 13:32 | 22:53 13:16 18 14 33 —233254
31| 23:00 13:29 | 22:51 12:43 | 22:47 13:18 | 00:23 13:11 | 22:31 13:49 | 22:56 13:42 | 23:09 13:22 | 22:42 13:05 18 3137 —233328
Apr 7| 22:50 13:17 | 22:41 12:31 | 22:37 13:06 | 00:12 13:00 | 22:20 13:38 | 22:46 13:30 | 22:58 13:11 | 22:32 12:54 1848 17 —232843
14| 22:39 13:05 | 22:30 12:20 | 22:26 12:54 | 23:59 12:48 | 22:10 13:26 | 22:35 13:18 | 22:47 12:59 | 22:21 12:42 19 04 28 -231927
21| 22:27 12:53 | 22:18 12:07 | 22:14 12:42 | 23:47 12:36 | 21:59 13:13 | 22:24 13:05 | 22:36 12:46 | 22:10 12:30 19 20 02 —230635
28| 22:16 12:39 | 22:06 11:54 | 22:03 12:28 | 23:35 12:23 | 21:47 12:59 | 22:12 12:52 | 22:24 12:32 | 21:58 12:16 193455 —-225113
May 5| 22:03 12:25| 21:53 11:39 | 21:50 12:13 | 23:21 12:09 | 21:35 12:44| 21:59 12:37 | 22:11 12:18 | 21:45 12:01 19 48 59 —223436
12| 21:49 12:09 | 21:39 11:24| 21:36 11:58 | 23:07 11:54 | 21:22 12:28 | 21:46 12:21| 21:58 12:03 | 21:31 11:46 2002 07 —-221809
191 21:35 11:53 | 21:24 11:08 | 21:22 11:42 | 22:52 11:38 | 21:07 12:11 | 21:31 12:05| 21:43 11:46 | 21:17 11:30 20 14 07 -220329
26| 21:18 11:35| 21:08 10:51| 21:05 11:24 | 22:35 11:21 | 20:51 11:53 | 21:15 11:47| 21:26 11:29 | 21:00 11:12 2024 49 -215219
Jun 2| 21:00 11:16 | 20:50 10:32 | 20:47 11:05 | 22:17 11:03 | 20:33 11:35| 20:57 11:29 | 21:08 11:10 | 20:42 10:53 203402 —214624
9120:40 10:56 | 20:29 10:12 | 20:27 10:45 | 21:56 10:43 | 20:13 11:14 | 20:37 11:09 | 20:48 10:50 | 20:22 10:33 2041 32 —214733
16| 20:17 10:35 | 20:07 09:50 | 20:04 10:24 | 21:34 10:21 | 19:50 10:53 | 20:14 10:47 | 20:25 10:28 | 19:59 10:12 20 46 59 -215729
23| 19:51 10:12 | 19:41 09:27 | 19:38 10:01 | 21:09 09:57 | 19:24 10:30 | 19:48 10:24 | 19:59 10:05 | 19:33 09:49 2050 11 -221715
30| 19:23 09:47 | 19:13 09:01 | 19:10 09:35 | 20:42 09:31 | 18:55 10:06 | 19:19 09:59 | 19:31 09:40 | 19:05 09:23 2050 55 —2246 59
Jul 7| 18:51 09:19 | 18:42 08:34 | 18:38 09:08 | 20:11 09:02 | 18:22 09:40 | 18:47 09:32 | 18:59 09:12 | 18:33 08:56 204906 | —232538
14| 18:16 08:50 | 18:08 08:04 | 18:03 08:39 | 19:39 08:31 | 17:46 09:11 | 18:12 09:03 | 18:25 08:43 | 17:59 08:27 20 44 45 -241023
21| 17:40 08:19 | 17:32 07:32 | 17:27 08:08 | 19:04 07:58 | 17:09 08:41 | 17:35 08:33 | 17:49 08:11 | 17:22 07:56 203820 | —245626
28| 17:02 07:47 | 16:55 06:58 | 16:49 07:36 | 18:28 07:24 | 16:30 08:10 | 16:57 08:00 | 17:11 07:39 | 16:45 07:23 2030 39 —253804
Aug 4| 16:25 07:13 | 16:18 06:24 | 16:12 07:02 | 17:52 06:49 | 15:52 07:37 | 16:19 07:27 | 16:34 07:05 | 16:07 06:50 202241 —261006
11| 15:49 06:40 | 15:43 05:51 | 15:36 06:29 | 17:17 06:14 | 15:16 07:04 | 15:44 06:54 | 15:59 06:31 | 15:32 06:16 201532 —262854
18| 15:16 06:07 | 15:10 05:18 | 15:03 05:56 | 16:44 05:42 | 14:43 06:32 | 15:11 06:21 | 15:26 05:59 | 14:59 05:43 201013 -263257
25| 14:46 05:36 | 14:40 04:47 | 14:33 05:25 | 16:14 05:11 | 14:13 06:01 | 14:41 05:50 | 14:56 05:28 | 14:29 05:12 2007 27 —262254
Sep 1| 14:20 05:07 | 14:14 04:19 | 14:07 04:56 | 15:47 04:43 | 13:48 05:31 | 14:15 05:21 | 14:30 04:59 | 14:03 04:44 2007 29 —26 0026
8| 13:58 04:40 | 13:51 03:52 | 13:45 04:29 | 15:23 04:18 | 13:26 05:03 | 13:53 04:54 | 14:07 04:33 | 13:40 04:17 201018 -252714
15] 13:38 04:16 | 13:31 03:28 | 13:25 04:05 | 15:02 03:55 | 13:08 04:38 | 13:34 04:29 | 13:48 04:08 | 13:21 03:52 201544 | —244438
22| 13:22 03:53 | 13:13 03:06 | 13:09 03:42 | 14:43 03:34 | 12:52 04:14 | 13:18 04:06 | 13:30 03:46 | 13:04 03:29 202331 —235337
29| 13:07 03:31 | 12:58 02:46 | 12:54 03:20 | 14:26 03:15| 12:39 03:51 | 13:04 03:44 | 13:16 03:25| 12:49 03:08 203315 —225452
Oct 6| 12:55 03:11 | 12:44 02:27 | 12:42 03:00 | 14:11 02:58 | 12:28 03:29 | 12:52 03:23 | 13:03 03:05 | 12:37 02:48 20 44 35 —214843
13| 12:44 02:52 | 12:32 02:09 | 12:31 02:41 | 13:58 02:41 | 12:19 03:09 | 12:41 03:04 | 12:52 02:46 | 12:26 02:29 205714 | —203522
20| 12:35 02:34 | 12:22 01:52| 12:22 02:23 | 13:45 02:26 | 12:11 02:49 | 12:32 02:45| 12:42 02:29 | 12:16 02:11 211058 —-19 1504
271 12:26 02:16 | 12:12 01:35| 12:13 02:05 | 13:34 02:12 | 12:04 02:30 | 12:25 02:27| 12:33 02:11 | 12:08 01:54 212530 | —174810
Nov 3| 12:19 01:59 | 12:03 01:19 | 12:06 01:47 | 13:23 01:58 | 11:58 02:10 | 12:18 02:09 | 12:25 01:55| 12:00 01:37 214038 - 16 1505
10| 12:12 01:42| 11:55 01:03 | 11:59 01:30 | 13:12 01:44 | 11:53 01:52| 12:11 01:51| 12:17 01:38 | 11:53 01:20 215615 -1436 14
17( 12:05 01:25 | 11:47 00:48 | 11:53 01:13 | 13:02 01:31 | 11:49 01:33 | 12:06 01:34 | 12:10 01:22 | 11:46 01:03 221215 -125207
24(12:00 01:08 | 11:40 00:32 | 11:47 00:57 | 12:53 01:18 | 11:44 01:14 | 12:00 01:16 | 12:04 01:06 | 11:40 00:47 222830 - 110325
Dec 1| 11:54 00:52 | 11:33 00:17 | 11:41 00:40 | 12:43 01:05 | 11:41 00:56 | 11:55 00:59 | 11:58 00:50 | 11:34 00:30 22 44 57 -091052
8| 11:48 00:35 | 11:26 00:00 | 11:36 00:23 | 12:34 00:52 | 11:37 00:38 | 11:50 00:42 | 11:52 00:34 | 11:29 00:14 2301 32 -071507
15| 11:43 00:19 | 11:19 23:45 | 11:31 00:07 | 12:25 00:39 | 11:34 00:19 | 11:46 00:25 | 11:46 00:18 | 11:23 23:55 231816 | —051651
22| 11:38 00:00 | 11:13 23:30 | 11:26 23:48 | 12:16 00:27 | 11:30 23:59 | 11:41 00:08 | 11:40 00:00 | 11:18 23:39 233505 -03 1654
29 | 11:33 23:44 | 11:06 23:15 | 11:21 23:32 | 12:07 00:14 | 11:27 23:40 | 11:37 23:48 | 11:34 23:44 | 11:12 23:23 235200 | —011604
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OPPOSITION OF MARS

Of all the planets in the Solar System, Mars has long been the
most fascinating. Others are bigger, better, closer and brighter,
but Mars holds a place in people’s imaginations. Only on Mars
will you see thawing and growing polar caps, great planet-
wide dust storms, cloud forming downwind from the largest
volcanoes in the Solar System, and ever changing surface
features.

This year Mars comes to opposition 27 July, four days later
on the 31% the planet will be nearest Earth at 57.59 million km
(Mkm) (0.385 au).

Not all oppositions of Mars are favourable; some give a better
perspective than others. When the Earth passes Mars in

its orbit every 26 months, we get a close view of the planet
(Figure 1). When Mars is at or near perihelion at the same
time, we get a particularly good view, for example the 2003
opposition. The reason for this is the elliptical orbit of Mars.
On average, the planet is 228 Mkm from the Sun, but this
distance varies by a considerable 42 Mkm. At an aphelic
opposition (Mars furthest from the Sun) the planet averages
99 Mkm from Earth, and when at a perihelic opposition (Mars
closest to the Sun), it will average around 57 Mkm from us.
Much was made of the fact that Mars came nearer to Earth in
2003 than at any time in close to 60,000 years. Whilst true,
the difference between Mars’ diameter during favourable
perihelic oppositions varies only by one or two arcseconds at
most. For example, in 2003 the planet’s maximum diameter

OPPOSITIONS of MARS el Distance "”df“’;g“"”
size at time of closest
2012 t0 2027 Jan2025,064au sy
96.1 Mkm, dia 14.6" approach to tar
Dec 2022
. . 0.54 au, 81.5 Mkm
Jan 2027 / \ /
0.68 au,101.4 Mkm —
o ©
o
— \ 0Oct 2020
ar 042
0.67 au .\ o —® &
; oog gllt(m . \ /. dia 22.6"
= |
( SUN
_— g L
S g
Apr2014 [ ) g S
0.62au ./ & &
92.4 Mkm / h
dia 15.2" .
'\_/ \
o / @ Ju2018
ay 201 0.38 au, 57.6 Mkm
0.50 au, 75.3 Mkm, dia 18.6" ® \/ dia 24.3"

was 25.11 arcseconds compared with this year’s 24.31, less
than one arcsecond or 97% the size of the previous ‘best ever’
opposition. The distance between the two planets also makes
an interesting comparison. In 2003 the closest approach was
55.76 million km, compared with this year’s 57.59, just 1.8
million km further.

Oppositions in the early months of the year are always
unfavourable as Mars is near aphelion. Perihelic oppositions
occur around August, and fortunately for Southern
Hemisphere observers, Mars is at its greatest southerly
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the diameter is 14", increasing to 25" at a perihelic opposition, see
Figure 2 opposite.

Mars observers have keenly awaited this year’s apparition and
July and August will be the prime time to train those telescopes,
large and small, on the Red Planet. The detail you observe at
opposition will depend on telescope size and those moments when
the seeing magically settles down for a few seconds. With good
optics and steady seeing try pushing the telescope to its maximum
usable magnification — considered to be twice the aperture in
millimetres (for an 80 mm telescope this will be 160x). With the
arrival of modern day CCD technology, the study of Martian
surface features is no longer solely restricted to the favourable
oppositions; many amateurs are doing superb work in this field.
Since the Martian day is about 40 minutes longer than Earth’s day,
surface features cross the central meridian 40 minutes later each
night. As this delay is about 9° of longitude per day, observations
made at the same time each night will see all surface features
cross the central meridian in under six weeks. The Martian dust
storms, which can be global and last for months, may well obscure
some surface features or even create a total block-out; but the
study of these storms is still important to our understanding of the
workings of the planet’s atmosphere.

The iron-rich soils of Mars, which give the Red Planet its colour,
were shown by the Viking Landers to be much lighter in colour
than the rocks underneath. Depending on the season, high
velocity winds can lift the soil and transport it around the planet.
Sometimes the rocky surface is uncovered, showing a darker area;
and at other times, dark areas can be covered by lighter dust as
storms deposit millions of tonnes of material over the landscape.
Even with the constant movement of dust around the planet,
several easily recognisable regions can be seen and identified from
opposition to opposition. The most prominent of the dark areas

is Syrtis Major, a wedge shaped region just north of the equator.
Directly below Syrtis Major in the south is a light contrasting area
known as Hellas, a depression that when covered in light dust is
very conspicuous. The mysterious Eye of Mars or Solis Lacus

¥ ORIENTATION
of MARS

Figure 4

ongitude of
~\ Central Meridian
P e B

NOTES on the Physical Ephemeris Table (next page).
Cent Mer: Longitude of Central Meridian, is the longi-
tude that is centred on the disc.

Tilt: is the degrees that Mars’ north pole is tilted towards
(+) or away (—) as seen from Earth. It is also the latitude
of the centre of the disc.

Phase: Is the fraction of the disc illuminated by the Sun.
At opposition the phase is at maximum.

Phase Angle: The number of degrees (east of north) the
phase is rotated.

P.A.: (Position Angle) is the degrees east that Mars’ north
pole is rotated from north.

Diagram does not represent any particular date.

ASPECTS of MARS - OPPOSITION 2018

Figure 5
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Table 1 Physical Ephemeris (0 hr UT).

See previous page for description.
(Lake of the Sun) is also located in the Southern
Hemisphere, a small dark region ringed by
lighter material. At some oppositions the Eye is
outstanding, and at others it is difficult because
of the shifting sands of Mars (see map, Figure 3
p. 110)
Mars can certainly be enjoyed at any opposition
through a telescope, however the view can be
enhanced dramatically by the use of filters.
The improvement in contrast by using various
coloured filters brings hard to detect areas into
prominence. A red or orange filter will highlight
dark features; green or red filters are best for
detecting the projections and boundaries of
the polar caps. Yellow and green filters can
distinguish surface frost and fog from lower level
cloud, and blue or violet filters will show the
higher-level clouds. Dust storms are best seen
through yellow, orange and red filters.
There are many unsolved mysteries of the Red
Planet and in a scientific light the amateur
can still contribute. Monitoring the Martian
atmosphere and surface features will assist in our
understanding of the geological and atmospheric
mechanics of this strange planet. Even with
centuries of Earth based telescope scrutiny, and
years of surveillance by orbiting spacecraft and
rovers, Mars still has many secrets. Only by
the dedication and enthusiasm of astronomers
(mostly amateurs) will some of the mysteries be
solved.

Calculating longitude of central meridian
for a particular date and time.
First convert your local time to UT
correcting the date if needed. Next, from
Table 1, select the central meridian figure
for the date. Now take the hour and minute
values from the Increase in Longitude
(Table 2). Add these three numbers. If the
result is greater than 360° subtract 360°
from it.
For example an observation at 1:20 am EST
on June 9, converts to 15:20 UT on June
8. From the tables above our calculation is
153.3° +219.3° + 4.9° = 377.5° Subtracting
360° to get a result less than 360° gives us a
longitude of central meridian of 17.5°. The
longitudes are shown on the map (Fig. 3).
Around this time Moab .
will be crossing the u
central meridian.

=

r deg®
014.6 || 13| 190.1

Table 2.
Central Meridian
- Increase in
Longitude

0N B W=
S
3
(3%}
~
[N
i
oo
(=2}

deg® min deg® 9| 131.6 || 21| 307.0

Jun 1
Jun 2
Jun 3
Jun 4
Jun 5
Jun 6
Jun 7
Jun 8
Jun 9
Jun 10
Jun 11
Jun 12
Jun 13
Jun 14
Jun 15
Jun 16
Jun 17
Jun 18
Jun 19
Jun 20
Jun 21
Jun 22
Jun 23
Jun 24
Jun 25
Jun 26
Jun 27
Jun 28
Jun 29
Jun 30
Jul 1
Jul 2
Jul 3
Jul 4
Jul 5
Jul 6
Jul 7
Jul 8
Jul 9
Jul 10
Jul 11
Jul 12
Jul 13
Jul 14
Jul 15
Jul 16
Jul 17
Jul 18
Jul 19
Jul 20
Jul 21
Jul 22
Jul 23
Jul 24
Jul 25
Jul 26
Jul 27
Jul 28
Jul 29
Jul 30
Jul 31

Cent
Mer®

218.8
209.4
200.0
190.7
181.3
171.9
162.6
153.3
143.9
134.6
125.3
116.0
106.7
097.5
088.2
078.9
069.7
060.5
051.2
042.0
032.8
023.7
014.5
005.3
356.2
347.0
3379
328.8
319.7
310.6
301.5
292.4
283.4
274.3
265.3
256.3
2473
238.3
229.3
220.3
211.4
202.4
193.5
184.5
175.6
166.7
157.8
148.9
140.0
131.1
122.2
113.4
104.5
095.6
086.8
077.9
069.0
060.2
051.3
042.5
033.6

Tilt®

—-15.1
—-15.1
—-15.1
-15.2
=152
-15.2
-15.2
-15.2
-15.2
-15.2
—-15.2
-15.2
—-15.2
-15.2
—-15.2
-15.2
—-15.1
-15.1
—-15.1
-15.0
-15.0
-14.9
—-14.9
-14.8
-14.8
-14.7
—-14.6
—-14.5
—-14.5
-14.4
—-14.3
-14.2
—-14.1
-14.0
-13.9
-13.8
-13.7
—-13.6
—13.5
-13.4
-13.3
-13.1
—-13.0
-12.9
-12.8
-12.6
-12.5
-12.4
—12.3
—12.1
-12.0
-11.9
-11.8
-11.6
—11.5
-11.4
—-11.3
-11.1
—-11.0
-10.9
—10.8

Phase

0.911
0.912
0.914
0.915
0.917
0.918
0.920
0.922
0.923
0.925
0.927
0.929
0.930
0.932
0.934
0.936
0.938
0.940
0.942
0.944
0.946
0.948
0.950
0.952
0.954
0.956
0.958
0.960
0.962
0.964
0.966
0.968
0.970
0.972
0.974
0.976
0.978
0.979
0.981
0.983
0.984
0.986
0.987
0.989
0.990
0.991
0.993
0.994
0.995
0.995
0.996
0.997
0.997
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997

34.8
34.5
342
339
33.6
332
329
32.5
32.2
31.8
314
31.0
30.6
30.2
29.7
29.3
28.8
28.4
279
274
26.9
26.4
25.8
253
24.8
24.2
23.6
23.0
22.4
21.8
21.2
20.5
19.9
19.2
18.6
17.9
17.2
16.5
15.8
15.1
14.3
13.6
12.9
12.1
11.4
10.6
9.9
9.2
8.4
7.8
7.1
6.5
5.9
54
5.0
4.8
4.7
4.8
5.0
53
5.8

5.8
5.6
54
5.3
5.1
4.9
4.8
4.6
4.5
43
4.2
4.1
3.9
3.8
3.7
3.6
3.5
3.4
34
33
32
32
3.1
3.1
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.1
3.1
3.1
32
33
33
34
35
3.6
3.7
3.8
3.9
4.0
42
43
44
4.6
4.7
49
5.0
5.2
5.4
5.5
5.7
5.9
6.0
6.2
6.4
6.6

Aug 1
Aug 2
Aug 3
Aug 4
Aug 5
Aug 6
Aug 7
Aug 8
Aug 9
Aug 10
Aug 11
Aug 12
Aug 13
Aug 14
Aug 15
Aug 16
Aug 17
Aug 18
Aug 19
Aug 20
Aug 21
Aug 22
Aug 23
Aug 24
Aug 25
Aug 26
Aug 27
Aug 28
Aug 29
Aug 30
Aug 31
Sep 1
Sep 2
Sep 3
Sep 4
Sep 5
Sep 6
Sep 7
Sep 8
Sep 9
Sep 10
Sep 11
Sep 12
Sep 13
Sep 14
Sep 15
Sep 16
Sep 17
Sep 18
Sep 19
Sep 20
Sep 21
Sep 22
Sep 23
Sep 24
Sep 25
Sep 26
Sep 27
Sep 28
Sep 29
Sep 30

Cent
Mer®

024.8
015.9
007.0
358.2
349.3
340.4
331.5
3227
313.8
304.9
296.0
287.1
278.1
269.2
260.3
251.3
2423
2334
224.4
2154
206.4
197.4
188.3
179.3
170.2
161.1
152.1
143.0
133.9
124.7
115.6
106.5
097.3
088.1
079.0
069.8
060.6
051.3
042.1
032.9
023.6
014.3
005.1
355.8
346.5
3372
327.8
318.5
309.2
299.8
290.4
281.1
271.7
262.3
252.9
243.4
234.0
224.6
215.1
205.7
196.2

Tilt®

-10.7
—-10.6
-10.5
-10.4
-10.3
-10.2
-10.1
-10.1
-10.0
-9.9
-9.9
-9.8
-9.8
9.7
-9.7
520
-9.6
-9.6
-9.6
-9.6
-9.6
-9.6
-9.6
-9.6
-9.7
-9.7
-9.7
9.8
-9.8
-9.9
-10.0
-10.0
-10.1
-10.2
-10.3
-10.4
-10.5
-10.6
-10.7
-10.8
-10.9
—11.1
-11.2
—11.3
—11.5
—-11.6
-11.7
-11.9
—12.1
-12.2
-12.4
-12.5
-12.7
-12.9
—-13.0
-13.2
-13.4
—13.6
-13.8
—13.9
—14.1

Phase

0.997
0.996
0.996
0.995
0.994
0.993
0.991
0.990
0.989
0.987
0.986
0.984
0.982
0.981
0.979
0.977
0.975
0.973
0.971
0.969
0.966
0.964
0.962
0.960
0.957
0.955
0.953
0.951
0.948
0.946
0.944
0.941
0.939
0.937
0.934
0.932
0.930
0.928
0.926
0.923
0.921
0.919
0.917
0.915
0.913
0.911
0.909
0.907
0.905
0.904
0.902
0.900
0.898
0.897
0.895
0.893
0.892
0.890
0.889
0.888
0.886

6.4
7.0
77
8.4
9.1
9.9
10.6
11.4
12.2
12.9
13.7
14.5
15.3
16.0
16.8
17.5
18.3
19.0
19.7
204
21.1
21.8
22.5
23.2
23.8
24.5
251
25.7
26.3
26.9
27.5
28.0
28.6
29.1
29.7
30.2
30.7
312
31.7
32.1
32.6
33.0
335
33.9
343
347
35.1
355
35.8
36.2
36.5
36.9
37.2
37.5
37.8
38.1
38.4
38.7
38.9
39.2
394

6.7
6.9
7.1
7.2
7.4
7.6
7.7
7.9
8.0
8.2
8.3
8.4
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.2
9.3
9.4
9.4
9.5
9.5
9.5
9.5
9.6
9.6
9.5
9.5
9.5
9.5
9.4
9.4
9.3
9.3
9.2
9.1
9.0
8.9
8.8
8.7
8.6
8.4
8.3
8.2
8.0
7.9
7.7
7.5
7.3
7.2
7.0
6.8
6.6
6.4
6.2
5.9
5.7
5.5




FINDING MARS’ MOONS

Introduction. We rarely hear of people trying to observe
Phobos or Deimos because the assumption is often made
that it is too hard. If it wasn’t for the brilliant beacon of the
Red Planet all you would need is a 20 cm telescope to see
them! In reality it is difficult, but not impossible, although
your technique and timing is critical. Firstly the aim is to
separate the planet and satellite as much as possible (and

a night with good seeing is needed). In practice a time
around a Martian opposition is needed and even then the
moon should be near a maximum elongation, as graphically
illustrated on the diagram. These are the ‘0 hr’ positions
(east of the planet) or on the western side around 15 hr for
Deimos and 4 hr for Phobos. This page can be used to work
out where the moons are in their orbits at any time from the
beginning of June to the end of September 2018.

It might be worthwhile experimenting with an occulting
bar to block the glare of Mars. This can be a thin strip of
aluminium foil or a wire placed in the focal plane of a

high power eyepiece. This focal point can sometimes be
indicated by a field stop in the form of an annular disc at
the telescope end of the eyepiece. Position it; perhaps using
tape, across the eyepiece ensuring it crosses the centre. A
dark (or dense) filter can sometimes be used to dramatically
reduce the Martian glare but still see the disc. This way it
is easier to judge the position of where the satellite should
be using the location and size of Mars as a reference. An
inexpensive plastic filter is preferred, being easier to cut and
place across the field stop. When using the ‘bar’ orientate

it to run north to south and know which side to look for the
moon(s). If you are using a telescope without any tracking,
such as a Dobsonian, remember objects on the western

side are the first to leave the field. This is a good way to
get your bearings. Also, don’t fight with the scope to keep
Mars just where you want it, especially under high power.
It is best to leave your telescope in one position and let the
Earth’s rotation bring Mars and its satellites in and out of
occultation; that way vibration is minimised.

20" of each month. These are times when the moon should
be at the ‘0 hr’ (zero hour) location on the Apparent Orbits
diagram. Like the satellites of Saturn, Uranus and Neptune,
the procedure is to work out how many orbits have elapsed
since the most recent eastern elongation listed on the table.

Then discard the completed number of orbits and convert the

remaining fraction of days back to hours so its position can
be read directly off the diagram. This is best illustrated with
an example. You wish to determine the position of Deimos
for July 15 at 11 pm EST.

1.

~N O DN K

Convert to UT as a fractional day. July 15 at 11 pm
(EST) = 15.542 UT (use table 3, page 127).

. Subtract the date of the most recent greatest elongation

east for July, i.e. 15.542 — 11.258 =4.284

. Express this as the number of orbits by dividing by the

period 4.284 / 1.2624 = 3.393

. Discarding the three completed orbits leaves 0.393

. Multiply by the period, 0.393 x 1.2624 = 0.496 days.
. Multiply 0.496 days x 24 = 11.9 hours.

. Looking at the orbital path for Deimos for July 1 (see

Apparent Orbits diagram), the satellite is very close
to the 12 hour mark and about 3 hours from a western

maximum elongation and this would be a good time to try

and observe it.

Here’s a challenge! The calculation for Phobos at the same
date and time places it at 2.2 hrs, very close to the NW limb
of Mars (in the process of completing a transit). In about 1.8
hours (just before 1 am) it will be at a maximum western
elongation—go for it!

Mars — Apparent Deimos e
(outer moon)

Orbits of Satellites Phobos ®

(inner moon)

June 1

The advgn.tag§ to olkis.eﬁ'vmg Clgs.e Time of Greatest Elongation East (UT) 18h
to opposmon 1s well 1llustrate 1p Moon | Phobos Deimos 1
Fhe d1agrgm. Look at the. dramatic Magnitude ! 105 117 E
increase in the angular size of the | pjax. Elong, ! 0' 34" 1" 24"
maximum elongations from June Period (days) |  0.31891 1.26244 14h
1 to July 31. Deimos has moved Elongation (d.ddd)
from 43" to 68" (arcseconds) from 16h
. w | June 1.1186 2.1125
the limb of Mars, Phobos from 13 26h 20h
\ : 10.0500 | 10.9583 28 22h
to 21". Over the same period the July 31 .
brightness of the moons increases ADZSOL | 2L (Closest) 6h i ° 120
significantly as well, Deimos Tuly 1.1000 |~ 1.1625 o
from 12.7 to 11.7 magnitude and 10.0288 | 11.2583 | |, 16h
Phobos from 11.6 to 10.5. Even 20.2292 | 20.0917 | 501 A
though Phobos is the brighter of August 1.0288 1.7042 28h e i 22h 20
the pair, it is quite close to Mars 10.2750 | 10.5333 gh 10h 12h
’ . September 1 4h
and hence more challenging. 20.1580 | 20.6250 i :
How to find Phobos and Deimos | September 1.2792 | 2.2500 X 16h
0
The table presents the times of the 10.2080 | 11.0917 30h
first greatest elongation to the east 20.0978 | 21.2000 28h  26h 24h 22h
after 0 hr UT on the 1%, 10" and Notes 1. Closest to Earth (Jul 31) Scale ¢ 0" pre 50" 30"
2. Mean Synodic Period

MARS
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JUPITER

JUPITER — LONGITUDE OF CENTRAL MERIDIAN

SYSTEM | ° at O hr UT) Jupiter is a gas giant and we can only view the upper
atmospheric features. Just a small telescope (even a

Date | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Date . . . . .
60 mm instrument) is required to view the equatorial

1 2227 | 0756 | 1773 | 0350 | 0961 | 3145 | 0122 | 2243 | 0737 | 1238 | 3312 | 0213 1
2 0205 | 2335 | 3352 | 193.0 | 2542 | 1125 | 170.0 | 0221 | 2314 | 2815 | 1289 | 179.0 2 belts and the Great Red Spot. When the seeing is
3 1783 | 0314 | 1332 | 3511 | os22 | 2705 | 3279 | 1798 | 0201 | 0792 | 2865 | 3367 3 good, numerous breaks can be glimpsed in the belts,
4 3361 | 1893 | 2911 | 14901 | 2102 | 0684 | 1257 | 3376 | 1867 | 2368 | 0842 | 1344 4 m .
5 1339 | 3472 | 089.1 | 3071 | 0083 | 2264 | 2836 | 1353 | 3444 | 0345 | 2419 | 2921 5 as well as many minor spots.
6 2017 | 1451 | 2471 | 1051 | 1663 | 0244 | 0815 | 2931 | 1421 | 1921 | 0395 | 089.7 6 There is no single rotation period for the features
7 089.6 | 3030 | 0450 | 2632 | 3243 | 1823 | 2393 | 0908 | 2098 | 3498 | 1972 | 2474 7 of Jupiter. The speed of any feature on the surface
8 2474 | 1008 | 2030 | 0612 | 1224 | 3403 | 037.1 | 2485 | 0975 | 1475 | 3548 | 045.1 8 . . . .
9 0452 | 2587 | 0010 | 2192 | 2804 | 1382 | 1950 | 0463 | 2552 | 3051 | 1525 | 2028 9 depends on its latitude, hence the multiple rotation
10 | 2030 | 0566 | 1590 | 0173 | 0784 | 2962 | 3528 | 2040 | 0528 | 1028 | 3102 | 0005 | 10 systems used. To monitor the movement and
1 0008 | 2145 | 3169 | 1753 | 2365 | 0941 | 1506 | 0018 | 2105 | 2604 | 1078 | 1582 11 development of any feature, amateurs record the time
12 1586 | 0125 | 1149 | 3333 | 0345 | 2520 | 3085 | 1595 | 0082 | 0s8.1 | 2655 | 3159 12 feat th | i £ the planet
13 3165 | 1704 | 2729 | 1314 | 1925 | 0500 | 1063 | 3172 | 1659 | 2157 | 0632 | 1136 13 a ?a ure Crosses‘ .e C?ntra .men. 1an 0‘ € planet.
14 1143 | 3283 | 0709 | 2894 | 3505 | 2079 | 264.1 1149 | 3235 | 0134 | 2208 | 2713 14 This central meridian is an 1maginary line drawn
15 2721 | 1262 | 2289 | 0875 | 1486 | 0058 | 0619 | 2727 | 1212 | 1710 | 0185 | 069.0 15 from the north to south pole of Jupiter which passes
16 070.0 | 2841 | 0269 | 2455 | 3066 | 1638 | 2197 | 0704 | 2789 | 3287 | 1762 | 2267 16 throuch the centre of the disc
17 2278 | 0820 | 1849 | 0435 | 1046 | 3217 | 0175 | 2281 | 0765 | 1264 | 3338 | 0244 17 g :
18 0256 | 2399 | 3428 | 2016 | 2626 | 1196 | 1754 | 0258 | 2342 | 2840 | 1315 | 1821 18 The longitude can be worked out from the tables
19 1835 | 0379 | 1408 | 3596 | 060.6 | 2775 | 3332 | 1835 | 0319 | 0817 | 2892 | 33938 19 here. All the times on the main tables are calculated
20 3413 | 1958 | 2988 | 1577 | 2186 | 0754 | 1310 | 3413 | 1896 | 2393 | 0869 | 137.5 20 . .
21 1392 | 3537 | 0968 | 3157 | 0166 | 2333 | 2887 | 1390 | 3472 | 037.0 | 2445 | 2953 21 for Ohr UT O.f date. You will need to add m},lltlple
2 | 2070 | 1517 | 2549 | 1138 | 1746 | 0312 | 0865 | 2967 | 1449 | 1946 | 0422 | 0930 | 22 hours and minutes from the small Increase in
23 0949 | 3096 | 0529 | 271.8 | 3326 | 1891 | 2443 | 0944 | 3025 | 3523 | 1999 | 250.7 23 Longitude tables below. For example, the longitude
2 2527 | 1075 | 2109 | 069.8 | 1306 | 347.0 | 0421 | 2521 | 1002 | 1499 | 3575 | 0484 24 .1 .
25 0506 | 2655 | 0089 | 227.9 | 2886 | 1449 | 1999 | 0498 | 2579 | 3076 | 1552 | 206.1 25 of central meridian for Jupiter (System I) for 4 Jul.y
26 2084 | 063.4 1669 | 0259 | 086.6 | 302.8 | 3577 | 207.5 | 0555 105.3 3129 | 003.8 26 at 2:20 am EST would be calculated as follows. First
27 0063 | 2214 | 3249 | 1840 | 2446 | 1007 | 1555 | 0052 | 2132 | 2629 | 1106 | 161.6 27 subtract 10 hours to convert to UT i.e., 16:20 hrs
28 1642 | 0193 | 1229 | 3420 | 0426 | 2586 | 3132 | 1629 | 0109 | 060.6 | 2683 | 3193 28 . .

” ’ ’ on 3 July. From the table, the longitude on 3 July is
29 3220 280.9 | 1400 | 2006 | 0564 | 1110 | 3206 | 1685 | 2182 | 0659 | 117.0 29 o . ’
30 1199 079.0 | 2981 | 3586 | 2143 | 2688 | 1183 | 3262 | 0159 | 2236 | 2747 30 327.9°. To this add an adjustment for the 16 hours,
31| oms 237.0 1566 066.5 | 2760 1736 0725 | 31 which is 225.3°, and finally for the 20 minutes add

12.2°. These add up to 565.4°, less 360° giving a
o
SYSTEMII( final answer of 205.4°.

Date | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Date GREAT RED SPOT TRANSIT TIME

0757 | 0521 | 3001 | 2813 | 1135 | 0954 | 2841 | 2507 | 2326 | 0539 | 0247 | 2059 1
2 259 | 2024 | 0904 | 0717 | 2639 | 2457 | 0743 | 0499 | 0227 | 2039 | 1748 | 3560 2 The GRS can best be seen from about one hour

3 016.1 | 3526 | 2407 | 2221 | 0543 | 0360 | 2246 | 2000 | 1727 | 3539 | 3248 | 1460 3 before transiting the central meridian to one hour
4 1663 | 1429 | 0311 | 0125 | 2047 | 1864 | 0148 | 3501 | 3228 | 1440 | 1148 | 296.1 4 after. During this two-hour period it will move

5 3164 | 2931 | 1814 | 1628 | 3550 | 3367 | 1650 | 1402 | 1128 | 2940 | 2649 | 0862 5 . . .

6 1066 | 0834 | 3317 | 3132 | 1455 | 1270 | 3152 | 2903 | 2629 | 0840 | 0549 | 2362 6 approximately 70% of the width of Jupiter at

7 2568 | 2336 | 1221 | 1037 | 2059 | 2774 | 1055 | 0805 | 0529 | 2341 | 2049 | 0263 7 its latitude. It can be seen a further 30 minutes

8 047.0 | 0239 | 2724 | 2541 | 0863 | 0677 | 2557 | 2306 | 2030 | 0241 | 3549 | 1763 8 either side of this period, but it tends to appear

9 1972 | 1742 | 0627 | 0445 | 2367 | 2180 | 0459 | 0207 | 3530 | 1741 | 1450 | 3264 9 . . .

10 3473 | 3244 | 2131 | 1949 | 027.1 | 0083 | 1961 | 1708 | 1431 | 3241 | 2950 | 1165 10 foreshortened and merging with the limb. The

11 1375 | 1147 | 0034 | 3453 | 1775 | 1586 | 3463 | 3209 | 293.1 1142 | 085.1 | 266.5 11 longitude of the GRS (System H) does drift over
12 287.7 | 2650 | 1538 | 1357 | 3279 | 3089 | 1365 110 | 0832 | 2642 | 2351 | 056.6 12 the years and inconsistently. For example the

13 077.9 | 0553 | 3041 | 2861 | 1183 | 0993 | 2867 | 2611 | 2332 | 0542 | 0251 | 2067 13

following are some actual values for June: 2012
14 281 | 2055 | 0945 | 0765 | 2687 | 2496 | 0769 | 0512 | 0233 | 2042 | 1752 | 3567 14 N o . o
15 0183 | 3558 | 2449 | 2269 | 0591 | 0399 | 227.1 | 2013 | 1733 | 3543 | 3252 | 1468 15 (180°), 2013 (197°), 2014 (214°), 2015 (228°),
16 1685 | 1461 | 0352 | 0173 | 2095 | 1900 | 0172 | 3514 | 3234 | 1443 | 1152 | 2969 16 2016 (248°) and 2017 (274°). The table of data for

17 3187 | 2964 | 1856 | 1677 | 3599 | 3404 | 1674 | 1415 | 1134 | 2943 | 2653 | 087.0 17 2018 (opposite) has been based on 298°. For every

18 1089 | 0867 | 3359 | 3181 | 1503 | 1307 | 3176 | 2916 | 2634 | 0843 | 0553 | 2370 18 K o e :

19 | 2501 | 2370 | 1263 | 1085 | 3006 | 2810 | 1078 | 0816 | 0535 | 2344 | 2054 | 027.1 19 degree of longitude greater than 298° it will transit

20 | 0494 | 0273 | 2767 | 2590 | 0910 | 0713 | 2579 | 2317 | 2035 | 0244 | 3554 | 1772 | 20 1.6 minutes later than shown (for every degree less

21 199.6 | 1776 | 0670 | 0494 | 2414 | 2216 | 0481 | 0218 | 3535 | 1744 | 1454 | 3273 21 than 298°, transit is 1.6 minutes earlier). If the recent
s . .

2 3498 | 3279 | 2174 | 1998 | 0318 | 0118 | 1983 | 1719 | 1436 | 3245 | 2955 | 117.4 2 .

23 1400 | 1182 | 007.8 | 3502 | 1821 | 1621 | 3484 | 3220 | 2936 | 1145 | 0855 | 2674 23 tre.nd Contlm.les the value could range from about 20

24 2902 | 2685 | 1582 | 140.6 | 3325 | 3124 | 1386 | 1121 | 0837 | 2645 | 2356 | 0575 24 minutes earlier than shown here as the year opens

25 080.5 | 0588 | 3086 | 201.0 | 1229 | 1026 | 2887 | 2621 | 2337 | 0545 | 0256 | 2076 25 to 20 minutes later by the end of 2018. This is an

26 2307 | 2091 | 0989 | 0814 | 2732 | 2529 | 0789 | 0522 | 0237 | 2046 | 1757 | 357.7 26 . . . . °

27 0209 | 3594 | 2493 | 2318 | 0636 | 0431 | 2200 | 2023 | 1738 | 3546 | 3257 | 1478 27 .estlr.nated mldp9lnt of the GRS. The. spot is about '15

28 1712 | 1498 | 0397 | 0223 | 2140 | 1934 | 0192 | 3523 | 3238 | 1446 | 1158 | 2979 28 in diameter, so it takes around 24 minutes to transit.

29 3214 190.1 | 1727 | 0043 | 3436 | 1693 | 1424 | 1138 | 2946 | 2658 | 0880 29 The longitude of the GRS was obtained from the

30 1116 3405 | 3230 | 1547 | 1339 | 3195 | 2925 | 2638 | 0847 | 0559 | 238.1 30 JUPOS website.iupos.nrivat.t-online.de/

31 261.9 130.9 305.0 109.6 | 082.5 234.7 028.2 31 Jupos.p . .

Increase In Longitude
SYSTEM |

Rotation: 9h 50m 30.003 s

Increase In Longitude
SYSTEMII

SYSTEM I applies to all Rthlclaisdion
features situated on or . Nth Nth Temperate Belt
between the North o /| Nth Temperate Belt

Rotation: 9h 55m 40.062s

005.8 | 22 0847 | 50 305 the surface. Sth Sth Temperate Belt 002.6 | 22 0778 | 50 302
0424 | 23 1213 |55 335 ) 0389 | 23 1140 | 55 332
079.0 | 24 1579 | 60 36.6 Jupiter image credit NASA/JPL Sth Polar Region 12 075.1 | 24 1503 | 60 363

hr hr

10366 |13 1155| 5 030 ‘°mf‘°”e”t °f,“;e Nth Equatorial Belt 10363 |13 1114 |5 030
2 0732 | 14 1521 | 10  06.1 ézlLtltaantTwaetona Nth and Sth compor 2 0725 | 14 1477 | 10 060
31097 | 15 1887 | 15 09.1 31088 | 15 1839 | 15 09.1
4 1463 | 16 2253 |20 122 South component e Zame 4 1450 [ 16 2202 |20 121
51829 | 17 2618 [ 25 152 of the North - - 51813 | 17 2565 |25 151
6 2195 | 18 2984 [ 30 183 Equatorial Belt. - ! Sth Equatorial Belt 6 2176 | 18 2927 | 30 18.1
7 2561 |19 3350 |35 213 Sth and Nth components 7 2538 | 19 3290 [ 35 212
8 2926 |20 0116 |40 244 SYSTEM Il applies - “g 8 2901 |20 0052 |40 242
9 3202 |21 0482 |45 274 to the remainder of =) Sth Temperate Belt 9 3264 |21 0415 |45 272
10 10

1 1
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JUPITER — GREAT RED SPOT
Date i A 35 Date [ ) B Date I 2 BE Date i 2 30
Janl | (4:12) Feb 26 | 2:31 * 22:22 || Apr 16| (5:48) May 31 19:44 * Jul 18 19:23 * Sep 4 19:14
Jan2 2:03 Feb 27| (6:18) Apr 17| 3:39 * 23:31 *[|Jun 1 (3:39) (23:31) | | Jul 19 (23:10)| [ Sep 5 (23:02)
Jan4 | 3142 % Feb 28 | 4:09 * Apr 18 19:22 Jun 2 1:30 |(19:22)| 21:22 | [Jul20 | 1:10 |(19:02)[ 21:02 [|Sep 6 (18:53)| 20:53
Jan6 | 5:20 % Mar 1 0:00 Apr 19| 5:17 * (23:09)| [ Jun 3 17:13 Jul 21 16:53 Sep 8 22:32 %
Jan7 1:12 Mar2 | 5:47 * (23:39)| [ Apr20| 1:08 |(19:00)] 21:00 | [Jun4 | 3:08 * 23:00 *| [ Jul 22 | (0:49) 22:40 *| [Sep 9 18:24
Jan 8 (4:59) Mar 3 1:39 Apr 21| (4:55) Jun 5 18:51 * Jul 23 18:32 Sep 10 (22:12)
Jan 9 2:51 Mar 4 | (5:26) Apr 22| 2:46 * 22:38 *| [Jun 6 | (2:47) (22:38)| [ Jul 24 (22:19)| [ Sep 11 (18:03)| 20:03
Jan 11 | 4:29 * Mar5 | 3:17 * 23:08 || Apr23| (6:33) | 18:29 Jun 7 0:38 [ (18:29)| 20:29 ||Jul25 | 0:19 | (18:11)| 20:11 ||Sep 13 (19:42)| 21:42
Jan 13 | (4:08) Mar 7 | 4:55* (22:46) [ | Apr24| 4:24 * (22:16)| [Jun 8 | (4:25) Jul 26 (23:58) | | Sep 14 17:34
Jan 14 | 1:59 Mar 8 | 0:46 Apr25| 0:15 20:07 [[Jun9 | 2:16 * 22:08 *| [ Jul 27 (19:49)| 21:49 ||Sep 15 (21:22)
Jan 15 | (5:47) Mar 9 | (4:33) Apr 26| 6:02 * (23:54)| [ Jun 10 17:59 Jul 28 17:41 Sep 16 19:13
Jan 16 | 3:38 * Mar 10| 2:24 * 22:16 | [Apr27| 1:53 |(19:45)| 21:45 ||Jun 11 | 3:54 * 23:46 *| | Jul 29 23:28 *| [ Sep 18 (18:52)| 20:52
Jan 18 | 5:17 * Mar 11| (6:11) Apr 28| (5:40) Jun 12 19:37 * Jul 30 19:20 * Sep 20 (20:32)
Jan 19 | 1:08 Mar 12| 4:02 * 23:54 *| [ Apr29| 3:31 * 23:23 *| [ Jun 13 | (3:33) (23:24)| [ Jul 31 (23:07) | | Sep 21 18:23
Jan 20 | (4:55) Mar 14| 5:41 * (23:32) [ | Apr 30 19:14 Jun 14 | 1:24 | (19:15)] 21:15 || Aug1 (18:59)| 20:59 || Sep23 (18:02)| 20:02
Jan 21 | 2:47 * Mar 15| 1:32 21:23 | [May 1 | 5:09 * (23:01) [ | Jun 15 17:07 Aug?2 16:50 Sep 25 (19:42)| 21:42
Jan23 | 425 * Mar 16| (5:19) May 2 | 1:00 | (18:52)] 20:52 ||Jun 16 | 3:02 * 22:54 *| | Aug 3 | (0:46) 22:37 *| | Sep 26 17:33
Jan24 | 0:17 Mar 17| 3:10 * 23:01 | [May 3 | 6:47 * Jun 17 18:45 Aug 4 18:29 Sep 27 (21:21)
Jan 25 | (4:04) Mar 19| 4:48 * (22:39)| [May 4 | 2:38 * 22:30 *| [Jun 18 | (2:41) (22:32)| [ Aug 5 (22:16) | | Sep 28 19:13
Jan26 | 1:55 Mar 20| 0:39 May 5 | (6:25)| 18:21 Jun19 | 0:32 |(18:23)| 20:23 || Aug6 | 0:16 |(18:08) 20:08 ||Sep 30 (18:52)| 20:52
Jan 27 | (5:42) Mar 21| 6:26 * May 6 | 4:16 * (22:08)| | Jun 21 | 2:10 * 22:02 *| [ Aug 7 (23:55)[ | Oct 2 (20:31)
Jan 28 | 3:34 * Mar 22| 2:17 * 22:09 [|May 7 | 0:07 | (17:59)| 19:59 | [Jun22 17:53 Aug 8 (19:47) 21:47 || Oct3 18:23
Jan30 | 5:12* Mar 23| (6:04) May 8 | 5:54 * (23:45)| [ Jun 23 | (1:49) 23:40 *[ | Aug 9 17:38 Oct 5 (18:02)| 20:02
Jan31 | 1:04 Mar 24| 3:55 * 23:47 *| |May 9 | 1:45 |(19:37)| 21:37 | |Jun24 19:31 * Aug 10 23:26 *| [ Oct 7 (19:41)
Feb1 | (4:51) Mar 26| 5:33 * (23:25)| | May 10| (5:32)| 17:28 Jun 25 | (3:27) (23:19)| [ Aug 11 19:17 * Oct 8 17:33
Feb2 | 2:42 * Mar 27| 1:24 21:16 || May 11| 3:23 * 23:15 %[ | Jun26 | 1:18 |(19:10)| 21:10 ||Aug12 (23:05)[ | Oct 10 19:12
Feb4 | 4:20* Mar 28| (5:11) May 12| 19:06 Jun 27 17:01 Aug 13 (18:56) 20:56 || Oct 12 (18:51)| 20:51
Feb 5 0:12 Mar 29| 3:02 * 22:54 *| | May 13| 5:01 * (22:53)| [ Jun 28 | 2:57 * 22:48 *| | Aug 15 22:35 *| | Oct 14 (20:30)
Feb 6 | (3:59) (23:50) | | Mar 30| (6:49) May 14| 0:52 | (18:44)| 20:44 | |Jun29 18:40 Aug 16 18:27 Oct 15 18:22
Feb7 | 1:50 Mar 31| 4:40 * (22:32) | | May 15| (4:39) Jun 30 | (2:35) (22:27)| | Aug 17 22:14) | | Oct 17 (18:01)| 20:01
Feb8 | (5:37) Apr 1 0:31 20:23 | [ May 16| 2:30 * 22:22 %[ | Jul 1 0:27 | (18:18)| 20:18 || Aug 18 (18:06)| 20:06 ||Oct 19 (19:41)
Feb9 | 3:29 * 23:20 [[Apr2 | 6:18* May 17| (6:17) | 18:13 Jul 3 2:05 * 21:57 *[ | Aug 19 (23:53) | [ Oct 22 19:11
Feb 11 | 5:07 * Apr3 | 2:09 * 22:01 | | May 18| 4:08 * (22:00)| | Jul 4 17:48 Aug 20 (19:45)| 21:45 || Oct 24 (18:51)
Feb 12| 0:58 Aprd | (5:56) May 19| 19:51 * Jul'5 (1:44) 23:35 *[| Aug 21 17:37 Oct 27 18:22
Feb 13 | (4:45) AprS | 3:47* 23:39 *| | May 20| 5:46 * (23:38)| [Jul 6 19:27 * Aug 22 23:24 *[| Oct 29 20:01
Feb 14 | 2:37 * Apr 6 19:30 May 21| 1:37 |(19:29)| 21:29 | [Jul7 (23:14)| | Aug 23 19:16 Oct 31 (19:40)
Feb 16 | 4:15 * Apr7 | 5:25* (23:17) | | May 22| (5:24) | 17:20 Jul8 | 1:14 [(19:05) 21:05 || Aug24 (23:03)| | Dec 22| 5:03
Feb 17 | 0:06 Apr8 1:16 21:08 | [ May 23| 3:15 * 23:07 *| | Jul 9 16:57 Aug 25 (18:55)| 20:55 | [ Dec 24| (4:42)
Feb 18 | 5:53 * (23:45)| | Apr9 | (5:03) May 24 18:58 * Jul 10 | (0:52) 22:44 *| [ Aug 27 22:34 *[ | Dec 27| 4:12
Feb 19| 1:45 Apr 10| 2:54 * 22:46 *| | May 25| 4:54 * (22:45) (| Jul 11 18:35 Aug 28 18:25 Dec 29| (3:51)
Feb20 | (5:32) Apr 11| (6:41) May 26 0:45 | (18:36) 20:36 || Jul 12 (22:22)| | Aug 29 (22:13) | | Dec 31| (5:30)
Feb21 | 3:23 * 23:14 | |Apr 12| 4:32 % (22:24)( | May 27| (4:32) | 16:27 Jul 13 | 0:23 | (18:14)| 20:14 || Aug 30 (18:04)| 20:04 ISt, 2nd or 3rd GRS
Feb 23| 5:01 * (22:53)| [Apr 13| 0:23 20:15 | | May 28| 2:23 * 22:14 *[ | Jul 15 | (0:01) 21:53 *| [ Sep 1 (19:43)| 21:43 h:mm  EST (Eastern only)
Feb24 | 0:53 Apr 14| 6:10 * May 29 18:05 Jul 16 17:44 Sep 2 17:35 h:mm* EST (All States)
Feb 25 | (4:40) Apr 15| 2:01 * 21:53 *| [ May 30| 4:01 * 23:52%| [Jul 17 | (1:40) 23:31 *| | Sep 3 (21:23)| (h:mm) WST (WA only)

Predictions are shown for transit times for Sydney and Perth (giving
a reasonable indication for eastern and western Australia). Times
have been excluded when Jupiter is near conjunction (within 18°

of the Sun) or below the horizon. If a transit is predicted when
Jupiter is close to the horizon, the GRS may still be seen at least
one hour before or after the time (allowing it to have some altitude).
Predictions during daylight hours have also been omitted, except for
those within 30 minutes after sunrise or before sunset. Even if there
is a transit close to sunrise or sunset, the GRS can be seen well into
the twilight period. For places that have extreme latitudes (such as
Darwin or Hobart) you may need to check the GRS times against
your local rise and set times for the Sun and Jupiter.

With a transit occurring every 9 hours 55 min 40 secs, two or three
transits will occur every day, but a maximum of two are visible from

any location. The three columns represent the 1%, 2" and 3™ transits
for each day. Note if the first transit for the day in EST is before 2
am, the event will be the last transit (3") for the previous day in WST
(assuming Jupiter is visible). When the same transit is visible across
the country, only the EST time is given followed by an asterisk (*).
To get the WST time subtract two hours from the EST. For CST
subtract 30 minutes from EST. For an event only visible from WA the
time is given in brackets (WST). Daylight Saving is not allowed for,
you will need to add one hour to the times in the table when in effect.
For example, on 23 June the first transit is only visible from WA at
1:49 am WST. The 3 transit for the day is visible Australia wide at
23:40 EST or 11:40 pm EST (11:20 pm CST, 9:40 pm WST).
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JUPITER’S MOONS

Jupiter, with its many moons, can be likened to a miniature Solar System. Like the
planets, these moons all lie in a similar plane. Although there are 69 known Jovian
satellites, most of them are too faint for amateur equipment. The four Galilean
Satellites, named after their discoverer, Galileo, are bright enough to be visible in
small telescopes or moderate-sized binoculars. The dance of these moons, as they
pass back and forth across Jupiter, is illustrated in Jupiter Moon Events on the
following pages. All the moons orbit in roughly the same plane, which is very close
to the plane of the Earth’s orbit. Hence we see the Jovian system as edge-on. This is
the key point to understanding the satellite phenomena. From Earth, we see four types

of events. They are:

1. The satellite passes in front of Jupiter. This is called a satellite transit.

2.The shadow of a satellite can move across the surface of the planet. This is
called a satellite shadow transit. The start of a satellite or shadow transit is called

its ingress; the finish, its egress.

Before opposition, the shadow transit of a satellite will commence before that of
the satellite itself. After opposition, the satellite will transit before the shadow.

Jupiter’s opposition date in 2018 is 11 June.

3. A satellite can go into occultation, that is, pass behind
the disc of Jupiter.

4. A satellite can be eclipsed as it passes into Jupiter’s
shadow. The closer Jupiter is to opposition (or
conjunction), the more likely that the eclipse events, or at
least one event (disappearance or reappearance) will be
hidden by the planet’s disc. This is especially relevant for
the close-in satellites. Positions for the disappearance (d)
and reappearance (r) for each moon, relative to Jupiter,
for each month, are presented in the diagram below.

The four moons lo, Europa, Ganymede and Callisto are

bright enough to be seen in binoculars (7% or greater

is recommended). It may be necessary to mount the

binoculars on a tripod to help keep them steady.

JUPITER

This diagram
illustrates all of the
Jupiter satellite events.
It is only an example
and does not represent

A/Earth

(before
opposition)

Earth
(after opposition)

‘@

View from Earth (after opposition)

1]
O

any particular date.

Viewed from the Earth (after opposition):

Satellite I  (Io) shadow is currently in transit. The satellite itself
would have recently egressed from a transit.

Satellite II (Europa) has just commenced a satellite transit (ingress).

Satellite III (Ganymede) is about to be eclipsed (disappear).

Satellite IV (Callisto) is about to move out of sight as it is occulted by
Jupiter’s disc.

Initially, try looking for Callisto when it is furthest | JUPITER’S MOON EVENTS Legend (following pages)

from Jupiter (maximum elongation). This happens | Column 1

approximately every eight days; an example would | Column 2 Time in EST.

be January 13. Column 3
To see the moons with binoculars may take a Column 4
little practice. The power or magnification of the | Column 5

binoculars will determine how close to Jupiter

you can follow a moon. Of course, with a small Column 6
telescope you would have no problem following Column 7

the moons and their shadows as they cross the disc

Tr = Satellite Transit, Ec = Eclipse

Date (only appears for the first event each day).

I = Ingress, E = Egress, D = Disappearance, R = Reappearance

Time in WST, a (p) after the time means it is on the previous day.
I =To, II = Europa, III = Ganymede, IV = Callisto
Oc = Occultation, Sh = Shadow Transit,

Visibility where E indicates the event is more suitable for the eastern

states, W is for events more suitable for observation from Western

116

of Jupiter. Watching a moon fade and disappear as

it moves into Jupiter’s shadow (an eclipse) is very |Note: In these tables, some events may happen (as seen from your location) while
impressive. Jupiter is just belqw'the 'hor‘izon, or wh%le the Sun is. just above the horizon. This .
allows for the variation in rise and set times for Jupiter and the Sun across Australia.
Events near conjunction, with Jupiter closer than 18° to the Sun, have been omitted.

ECLIPSE POSITIONS

Australia. A blank here means the event is suitable for most of Australia.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
d d

0| ‘€ | '€ |6 | | & |e | e | & | e | & | & | ®

d d d
womn | ‘O 'O | 'O | 'O | & | e | &) €] @ | & | ®

14 g1 41 47 i 4 4 41 1 § ¢
amesen | 0 |Ye '@ | ® | & |ew | Y| e¥ e &| g | e

Callisto (IV) no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse no eclipse

These diagrams show the positions of the eclipse events for each satellite for midmonth, relative to Jupiter. An eclipse happens
when the moon passes into (disappearance or d) or out of (reappearance or r) Jupiter’s shadow; west to the left, east to the right.



The diagrams here show the
patterns the four major moons
of Jupiter make as they shuffle
back and forth. Each complete
period represents one orbit of
the satellite. Each horizontal
grey date line represents
midnight; the top edge of the
line is midnight EST (14 hr
UT), the bottom edge of the
line is midnight WST (16 hr
UT). The close pair of parallel
vertical lines, running down
the centre, represents the disc
of Jupiter. It is interesting to
compare the times when each
moon passes over these lines,
with the satellite’s transit
times. The same can be done
with the occultation times, that
is when the line disappears
behind Jupiter. Satellite I is o,
II is Europa, III is Ganymede
and IV is Callisto.

Day EST WST

Sat Event Vis

January
1 02:52 00:52 I Sh I E
03:52 01:52 I Tr I E
05:03  03:03 I Sh E W
06:02 04:02 I Tr E W
2 01:33  2333(p) I Sh E E
02:06  00:06 Il Oc D E
03:16  01:16 I Oc R E
03:30 01:30 II Tr E E
03:50 01:50 I Oc R E
7 07:11 05:11 I Ec D W
8 04:46  02:46 I Sh I
05:50 03:50 I Tr I W
06:56  04:56 I Sh E W
9 01:50 23:50(p) 1 Sh I E
01:58  23:58(p) Il Ec D E
02:01  00:01 I Ec D E
03:48  01:48 I Ec R
03:57 01:57 I Tr I
04:05 02:05 II Sh E
05:14 03:14 I Oc R W
06:11 04:11 I T E W
06:22 04:22 III Oc D W
10 01:24 2324p) I Sh E E
02:29 00:29 I Tr E E
15 06:39 04:39 I Sh I W
16 03:53  01:53 I Ec D
04:22 02:22 II Sh I
05:55 03:55 Il Ec D W
06:37 04:37 nm T 1 W
06:38 04:38 II Sh E W
07:10 05:10 I Oc R W
17 01:08 23:08(pp) I Sh I E
02:17  00:17 1 Tr I E
03:18 0L:18 I Sh E
04:26 02:26 I Tr E
18 0121 2321(p) I Ec R E
01:26  23:26(p) I Oc D E
01:39  23:39(p) 1 Oc R E
03:40 01:40 I Oc R
20 00:32 22:32(p) Il Tr I E
02:05 00:05 Il Tr E E

JUPITER MOON EVENTS

January

Day EST

23

24

25

26
27

31

10

12

13
14

15
16

17

05:46
06:55

03:01
04:13
05:11
06:23

00:14
01:40
03:34
03:57
04:07
06:21

00:52

00:47
01:28
04:41
06:10

04:55
06:08
07:05

02:07
04:16
05:29
06:32
06:47

00:37
01:33
02:47
23:58

01:00
01:11
03:23
03:39
05:25

00:23
06:48

04:00
06:51
07:23

01:16
02:32
03:27
04:41

01:17
01:51
03:32
03:46
05:57
07:36
23:09

00:55

23:32

02:58
04:20

05:53

03:10
04:25
05:20
06:34

00:21
03:44
03:50
06:05
06:19
22:53
23:48

01:02
22:45

01:02
01:19
03:29

WST

03:46
04:55

01:01
02:13
03:11
04:23

22:14(p)
23:40(p)
01:34
01:57
02:07
04:21

22:52(p)

22:47(p)
23:28(p)
02:41
04:10
02:55

04:08
05:05

February

00:07
02:16
03:29
04:32
04:47

22:37(p)
23:33(p)
00:47
21:58

23:00(p)
23:11(p)
01:23
01:39
03:25

22:23(p)
04:48

02:00
04:51
05:23

23:16(p)
00:32
01:27
02:41

23:17(p)
23:51(p)
01:32
01:46
03:57
05:36
21:09

22:55(p)
21:32

00:58
02:20

03:53

01:10
02:25
03:20
04:34

22:21(p)
01:44
01:50
04:05
04:19
20:53
21:48

23:02(p)
20:45

23:02(p)
23:19(p)
01:29

Sat Event Vis
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1
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1T

—
— —
— — |

=
— =
===

—
—
=R =

1T

Ec
Sh

Sh
Tr
Sh
Tr

Eg]
Eg
Oc
Ec
Oc
Oc

Tr

Tr
Sh
Tr
Tr

Sh
Tr
Sh

Ec
B¢
Oc
B¢
Oc

Tr
Sh
Tr
Oc

Sh
Tr
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Day EST WST

21

22
23

24

25

26

27
28

11

01:43
03:29
06:54

07:46

05:03
06:17
07:13

02:14
05:35
06:23
23:32

00:45
01:42
02:54

00:03
01:21
03:37
03:51
06:01

22:05

00:14
05:40
07:25

06:57

04:07
07:26

00:32
01:25
01:41
02:36
03:35
04:45
22:35

01:53
03:56
06:12
06:21
22:03
23:13

22:13

00:28
00:33
02:41

21:44

06:00
23:27

01:11
03:18
04:16
04:26
05:22
05:28
06:35

00:28
03:43
06:32
21:47
22:53
23:57

01:02
22:10

00:46
02:58
03:01
05:07

00:11

07:53

23:43(p)
01:29
04:54

05:46

03:03
04:17
05:13

00:14
03:35
04:23
21:32

22:45(p)
23:42(p)
00:54

22:03(p)
23:21(p)
01:37
01:51
04:01

20:05

22:14(p)
03:40
05:25

Sat Event Vis

it
11T
11T

I
I

——

———

I
I
II
II
1I

II

I
111
11T

March

04:57

02:07
05:26

22:32(p)
23:25(p)
23:41(p)
00:36
01:35
02:45
20:35

23:53(p)
01:56
04:12
04:21
20:03
21:13

20:13

22:28(p)
22:33(p)
00:41

19:44

04:00
21:27

23:11(p)
01:18
02:16
02:26
03:22
03:28
04:35

22:28(p)
01:43
04:32
19:47
20:53
21:57

23:02(p)
20:10

22:46(p)
00:58
01:01
03:07

22:11(p)

05:53

—

II
I
I

I

1I
I
I

II

11

11T
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1
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1I
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1
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Day EST WST

18

20

21

22
23

24
25

26

27

28

29

30

31

03:25
05:08
05:12
06:15
07:22
07:56

02:21
05:31
23:40

00:42
01:50
02:50
20:49
23:58
03:20
05:22
05:35
07:30
21:17
21:51
22:55

22:24
02:35

20:41

07:05
07:22
08:03

04:14
07:18

01:34
02:29
03:44
04:38
22:42
01:45
05:53
07:44
08:08
20:56
21:30
22:12
23:04
23:14
01:25
02:26
20:11
01:00
04:56
20:54
21:25
23:01

06:07

03:27
04:16
05:37
06:24

00:36
03:31
08:27
21:56
22:42

00:06
00:51
01:27
03:11
04:53
05:53
21:57

03:35
07:16

21:44
23:13
23:59

01:25 1T
03:08 11
03:12 1
04:15 1
05:22 I
05:56 1T
00:21 I
03:31 I
21:40 I
22:42(p) 1
23:50(p) I
00:50 I
18:49 I
21:58 1
01:20 )il
03:22 I
03:35 11
05:30 I
19:17 I
19:51 111
20:55 111
20:24 11
00:35 il
18:41 11
05:05 I
05:22 111
06:03 I
02:14 I
05:18 I
23:34(p) 1
00:29 I
01:44 I
02:38 I
20:42 I
23:45(p) 1
03:53 i
05:44 1T
06:08 11
18:56 I
19:30 11
20:12 I
21:04 I
21:14 11
23:25(p) I
00:26 il
18:11 1
23:00(p) 1
02:56 11
18:54 1T
19:25 11
21:01 11
April
04:07 I
01:27 I
02:16 I
03:37 I
04:24 1
22:36(p) I
01:31 1
06:27 I
19:56 1
2042 1
22:06(p) I
22:51(p) 1
23:27(p) I
01:11 11
02:53 il
03:53 111
19:57 I
01:35 1
05:16 1
19:44 11
21:13 I
21:59 I

Sh
Sh
Sh
Tr
Sh
Tr

B¢
Oc
Sh
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Sh
Tr
Ec
Oc
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Tr
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Day EST WST

8

10

12

13

15

20

21
22

23

24
25

26

27

28

01:20
19:25

08:01
20:26

05:21
06:02
07:31
08:10

02:29
05:16
23:49

00:28
01:59
02:36
05:25
07:09
08:17
20:57
23:43

06:10
20:28
21:02

00:19
01:30
02:34
03:37
19:15
20:58
21:50
22:47

19:28
22:43

07:15
07:46

04:23
07:01

01:43
02:13
03:53
04:21
22:51

01:27
08:45
20:12
20:39
22:21
22:47

19:53

02:53
03:46
05:08
05:53
23:14

00:56
01:10
02:09
22:03

00:59

06:16
08:45
18:25
19:01

03:37
03:57
05:47
06:05

00:45
03:11
22:06
22:23

00:15
00:31
19:13
21:37

23:20(p)
17:25

06:01
18:26

03:21
04:02
05:31
06:10

00:29
03:16
21:49

22:28(p)
23:59(p)
00:36
03:25
05:09
06:17
18:57
21:43

04:10
18:28
19:02

22:19(p)
23:30(p)
00:34
01:37
17:15
18:58
19:50
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JUPITER MOON EVENTS

Day EST WST Sat Event Vis

Day EST Al Sat Event Vis

29 05:28  03:28 I Sh I 19 03:34  01:34 I Tr I
06:01  04:01 m Tr I 03:48  01:48 I Sh I
07:43  05:43 I Sh E W 05:42  03:42 I Tr E
08:09  06:09 I Tt E W 05:57  03:57 I Sh E
18:44 1644 1 Sh E E 20 0041 22:41(p) 1 Oc D
18:57 16:57 I Tr E E 03:05 01:05 I Ec R

30 03:12  01:12 I Sh 1 22:00  20:00 I Tr I
04:26  02:26 I Tr I 22:16  20:16 I Sh I
04:54  02:54 Il Sh E 21 0008 22:08p) I Tr E
05:28  03:28 I Tr E 0026 2226(p) 1 Sh E

May 19:07  17:07 I Oc D E

1 00:38 22:38p) 1 Ec D 25 1S I e R
03:14 01:14 I Oc R 22 07:49  05:49 I Oc D W

2 08:10  06:10 I EcD W 18:35  16:35 I Tr E E
1845 1645 I Sh I E 18:54  16:54 I Sh E E
19:08  17:08 I Tr 1 E 24 01:52 23:52(p) I Tr I
21:00  19:00 Il Sh E 02:32  00:32 II Sh I
21:16  19:16 II Tr E 04:02  02:02 I Tr E

3 0531 03:31 1 Sh I 04:47 02:47 I Sh E
05:41  03:41 I Tr I 25 03:55  01:55 Il Oc D
07:41  05:41 I Sh E W 05:15  03:15 Il Ec D
07:49  05:49 I Tt E W 06:57  04:57 Il Ec R W
19:16  17:16 I Oc R E 20:56  18:56 II Oc D

4 02:39 00:39 1 Ec D 23:56 21:56 II Ec R
04:55  02:55 I Oc R 26 05:18  03:18 I Tr I
23:59  21:59 I Sh I 05:42  03:42 I Sh 1 W

5 00:07 22:07(p) I Tr I 07:27 05:27 I Tr E W
02:09  00:09 I Sh E 07:51  05:51 I Sh E W
02:15 00:15 I Tr E 27 02:25  00:25 I OcD
21:07 19:07 I Ec D 05:00 03:00 I Ec R
2321 2121 I Oc R 17:11  15:11 I Tr E E

6 08:03  06:03 I Sh I W 18:05  16:05 I Sh E E
08:15  06:15 I T I W 23:45  21:45 I Tr I
18:28  16:28 [ Sh T E 28 00:10 22:10(p) I Sh I
18:32 16:32 I Tr I E 01:53 2353(])) 1 Tr E
20:38 18:38 I Sh E 02:20 00:20 1 Sh E
20:41 18:41 I Tr E 1725 1525 Il Tr I E

7 07:11 05:11 IIm Sh 1 W 18:45 16:45 Il Tr E E
07:41 05:41 m Tr I W 19:05 17:05 I Sh I E
08:46 06:46 I Tt E W 20:46 18:46 I Sh E
08:52 06:52 I Sh E W 20:51 18:51 1 Oc D
17:47 15:47 I Oc R E 23:28 21:28 1 Ec R

8 03:13  0L:13 I Ec D 29 18:11  16:11 I Tt I E
52y 529 Il O I’ 1839 1639 I Sh I E

9 21:21 19:21 II Sh I 20:19 18:19 I Tr E
21:22 19:22 II Tr I 20:48 18:48 I Sh E
23:31 21:31 II Tr E
2336 2136 I Sh E 30 17:57  15:57 I Ec R E

10 07:24  05:24 I Tr I W 31 04:08  02:08 I Tr I
07:25  05:25 I Sh I W 05:08  03:08 Il Sh I
21:17  19:17 Il Ec D 06:19  04:19 I Tt E W
23:00  21:00 I Ec R 07:23  05:23 II Sh E W

11 04:31  02:31 I Oc D
06:43  04:43 I Ec R W June
18:46 16:46 I Ec R E 1 07:13 05:13 Il Oc D W

12 01:50  23:50(p) 1 Tr 1 232 22 il Qe D
01:53 23:53(p) I Sh I 2 02:31 00:31 II Ec R
03:58 01:58 I Tr E 07:03 05:03 I Tr T W
04:03  02:03 I Sh E 3 04:10  02:10 I Oc D
22:57  20:57 I Oc D 06:54  04:54 I Ec R W

13 01:11 23:11(p) I Ec R 17:17 15:17 I Tr I E
20:16  18:16 I Tr I 1827  16:27 I Sh I E
20:22  18:22 I Sh I 1929 17:29 I Tr E
22:24  20:24 I Tr E 20:42  18:42 II Sh E
22:32 20:32 I Sh E 4 01:30 23:30(p) I Tr I

14 1723 1523 I Oc D E 02:05  00:05 I Sh I
19:40  17:40 I Ec R 03:38  01:38 I Tr E

15 05:34  03:34 II Oc D 04:14  02:14 I Sh E
08:03 06:03 I Ec R W 20:44 18:44 I Tr I

16 23:37  21:37 I Tr I 22:09  20:09 1T Tr E
23:56  21:56 Il Sh I 22:37  20:37 I Oc D

17 01:46  23:46(p) 1I Tr E 23:04  21:04 I Sh 1
02:11  00:11 II Sh E 5 00:45 22:45(p) I Sh E

18 00:40  22:40(p) III Oc D 01:23  23:23(p) I Ec R
02:59  00:59 Il Ec R 19:56  17:56 I Tr 1
06:15  04:15 I OcD W 20:33  18:33 I Sh I
18:41  16:41 II Oc D E 22:05  20:05 I Tr E
21:221 19221 II Ec R 22:43 2043 I Sh E
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JUPITER MOON EVENTS

Day EST  WST Sat Event Vis Day EST  WST Sat Event Vis
6 17:03  15:03 I Oc D E 29 20:05  18:05 I Ec R
19:52  17:52 I Ec R 20:56  18:56 Il Oc D
7 0626 0426 I Tr I W 22:39  20:39 1T Oc R
17:11 15:11 I Sh E E 30 01:08 23:08(p) I Ec D
9 0129 2329(p) II Oc D 02:52  00:52 I Ec R
05:06 03:06 II Bc R W 17:23 1523 I Sh E E
10 05:56  03:56 I Oc D W July
1936 1736 I Tr I - :
21:03 1903 I Sh I e oeE n e w
2148 1948 Il Tr E ; ;
i aen 0 S 04:59  02:59 I Tr E W
11 03:15 01:15 I Tr 1 3 21:43 19:43 II Oc D
03:59  01:59 I Sh I 4 0208 00:08 I Ec R
a5 R 03:06 0106 I Tr I W
06:08  04:08 I Sh E W 04:11 0211 I Sh 1 W
12 00:06 2206(1.)) I Tr I 5 00:15 2215(p) I Oc D
W2y 222%@) 1 O D 0332 01:32 I Ec R W
OISy 2%37i) W T 1 1812 1612 Il Sh I E
0303 B0 03 RIS HT 1812 1612 1 Tr E E
R Ol 1 E R 2027 1827 I Sh E
04:45 0245 I Sh E W M o T T
18:23 16:23 II Ec R E 22:40 20:40 I Sh I
B 2343 2143 1 Tr E
2226 vy 1S 6 0049 22:49(p) 1 Sh E
23l 2SI L1 1842 1642 I OcD E
13 00:37 2237(p) 1 Sh E 2200 20:00 T T I
18:49°16:49 1 Oc D E 7 0034 22:34(p) I Oc D
2146 - 19:46 1 Ee R 0221 0021 I Oc R
14 18:18  16:18 I Tt E E 1709 1509 P
OGN 1811 1611 1 Tr E E
15 17:10 15:10 I Ec D E 19:18 17:18 1 Sh E E
18:53 1653 Il Ec R E 10 1857 1657 I Sh I E
0 |16 0348 o148 1 OcD 20:40 1840  III Sh E
E 172156 1956 1 Tro1 1100:09  22:09(p) II Oc D
a 2340 2140 I Sh I 0225 0025 I Oc R W
= |18 0010 210p) I Tr E WpZy GuZg Wl D
01:55  23:55(p) 11 Sh E 12 02:06  00:06 I Oc D
i e 1825 1625 I Tr I E
05:54 0354 1 Sh I W o
19 0210 0010 1 Oc D SOV U
0332 01:32 I Tr I : :
05:07 03:07 I Tr E W L |
G505 GRS T R 13 00:35 2235(p) 1 Sh I
16:58 1458 I Oc D E 01:34 - 2334(p) I Tr E
20:58 18:58 II Ec R 02:44 00:44 I Sh E W
23:29 21:29 I Tr I 20:34 18:34 I Oc D
20 0022 22:22(p) 1 Sh I Z¥o  2U6 1 1 R
01:38 23:38(p) I Tr E 14 ?‘;;; ?gg Iil (T’: 113 ‘é’
%33 ‘1’2;33 i 3‘;5 18:00  16:00 I Ec R E
23:41 21:41 1 Ec R 19:03 17:03 I Sh I E
21 17:56 1556 1 Tr 1 E 20:02 18021 Tr B
1851 16:51 I sh 1 E 2y 198 1L S 1B
20:05  18:05 I Tr B 15 1824 16:24 I Ec R
21 19 1 Eh B 17 17:57 1557 1 Tr 1 E
22 17:24 15:24 III Oc D E 19:48 17:48 I Tr E
18:10  16:10 I Ec R E 22:57  20:57 I Sh I
19:03° - 17:03 Il Oc R E 18 0039  22:39(p) TI Sh E
e R 0237 0037 1 Oc D W
25 00:19  22:19(p) 1 Tr I 19 gg;:g (1)33:2 111 (;f ]1) W
Wiy @Ry W a1 2303 2113 0 Tr E
02:33 0033 I Tr E o e m
0432 0232 I Sh E W : :
20 01:16  23:16(p) I Tr I
26 03:58  01:58 I Oc D W 0142 2342(p) I Sh E
1920 1720  1I Oc D o G i ah o
2333 2133 Il Ec R : :
03:25 01:25 I Tr E W
27 01:17 23:17(p) I Tr 1 22:26 20:26 I Oc D
zply @iy 1 Eh 1 21 01551 23:51(p) I Ec R W
0326 01:26 I Tt E W : :
026 0296 st E W 18:09 1609 I Oc R E
1995 2005 L oo b 18:19 1619 I Ec D E
19:44  17:44 I Tr 1
28 01:36  23:36(p) I Ec R 20:35  18:35 I Ec R
17:50 15:50 I Sh E E 20:58 18:58 I Sh I
19:44  17:44 I Tr 1 21:54  19:54 I Tr E
20:45  18:45 I Sh I 23:07  21:07 I Sh E
21:54 19:54 I Tr E
95055 20155 I Sh b 22 2020 18:20 I Ec R
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15:36

19:46
21:39

00:55

21:28

23:46(p)
00:04
01:08
22:19(p)
16:23
16:50
18:40
18:54
19:37
20:53
21:09
21:47

23:02(p)
16:47
20:15

15:21
15:39
16:15
17:31

Sat Event Vis

1

111
111

111

August

23:39(p)

00:04

00:13
15:45
18:56
19:05
20:49
21:14
21:29
21:31

22:47(p)
23:41(p)
23:44(p)
00:57
18:42

22:10(p)
15:41
15:59
16:01
17:16
18:09
18:17
19:25

16:39

17:46
19:46
21:31

23:04(p)
23:25(p)
23:49(p)
00:03
20:38

00:06
16:01
17:54
18:20
18:39
19:11
20:04
20:55
21:20

18:35

15:36
15:49

21:49

23:50(p)
00:07

1T

II

I
111
11
11T
11T
1T
1I

11T
II

Sh

Tr
Tr

Sh

Tr

Tr
Sh
Tr
Oc
Oc
B}
Oc
B¢}
Tr
Sh
Ec
Tr
Sh
Oc
B¢}

Sh
Sh
Tr
Sh

Tr

Tr

Oc
Oc
Oc
Be}
EE}
Oc
Be
Tr

Sh

g}
Sh
Oc

Be}
Tr
Tr
Sh
Sh

Sh
Sh

B}

Oc
Oc
Oc

Ec!
Tr
Oc
Ec

Ec
Tr
Tr
Tr
Sh
Sh
Tr
Sh
Sh

B¢}
B¢}

Oc

Oc
Oc

— o~

mEmm—~ IO mA ~—~0OF"AOO —~—~tH —

— o~

O U m® R mom—~—~mH—~—~®" UURX—~0O U0U®XU ® oomm~—~~—~m®@ Om@Em—~ —UOX”®POUOTURU

E

W
4
Y

esBlesesMles] les} leslles]

mE £ =

===

=== o m =liesliesles!

w g

JUPITER MOON EVENTS

20

21

22

27

28

29

30

20

21

DEVAN =) WST

00:34  22:34(p) I Oc
20:41 18:41 I Tr
21:50  19:50 I Tr
23:01  21:01 o Tr
23:05  21:05 I Sh
23:16  21:16 II Sh
00:00  22:00(p) I Tr
01:15 23:15(p) I Sh
01:33  23:33(p) II Sh
19:04  17:04 I Oc
22:30  20:30 I Ec
17:45 15:45 II Oc
17:55 15:55 I Ec
18:30 16:30 I Tr
18:52  16:52 I Sh
19:43 17:43 1 Sh
20:11 18:11 I Ec
20:36  18:36 I Sh
23:23  21:23 o Tr
23:47  21:47 I Tr

01:00  23:00(p) I Sh
01:43  23:43(p) WO Tr
21:01 19:01 I Oc
00:25  22:25(p) 1 Ec
17:49  15:49 nr Tr
18:05 16:05 I Oc
18:16 16:16 I Tr
19:29 17:29 I Sh
19:51 17:51 nr Tr
20:25 18:25 I Oc
20:27  18:27 I Tr
20:30  18:30 I Ec
21:38  19:38 I Sh
22:46  20:46 I Ec
22:50  20:50 1T Sh
00:35  22:35(p) 1II Sh
18:54  16:54 I Ec

September
22:59 20:59 I Oc

20:14  18:14 I Tr
20:46  18:46 I Oc
21:23 19:23 I Sh
22:00  20:00 I Tr
22:24  20:24 I Tr
23:33  21:33 I Sh
00:03  22:03(p) III Tr
20:49  18:49 I Ec
17:48 15:48 I Tr
17:50 15:50 I Sh
18:01 16:01 1 Sh
20:06  18:06 I Sh

18:49 16:49 I Ec

22:12 20:12 1 Tr
23:18  21:18 1 Sh
23:28  21:28 I Oc
00:23  22:223(p) I Tr
19:28  17:28 1 Oc
22:45  20:45 1 Ec
18:14  16:14 o Tr
18:52  16:52 1 Tr
19:56  17:56 I Sh
20:27  18:27 II Sh
20:34 18:34 I Tr
22:44  20:44 I Sh
18:41 16:41 I Oc
21:01 19:01 III Ec
22:48  20:48 I Ec

00:11 22:11(p) I Tr
21:28  19:28 I Oc
18:41 16:41 I Tr
19:41 17:41 I Sh
20:51 18:51 1 Tr

21:00  19:00 I Tr
21:50  19:50 I Sh
23:05  21:05 II Sh
23:21 21:21 I Tr
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JUPITER MOON EVENTS

Day EST  WST Sat Event Vis October w  November w  December
22 19:09  17:09 I Ec R E
23 1947 1747 11 Ec R E
20:54  18:54 Il Oc D
22:59  20:59 Il Oc R W
27 2328 2128 I OcD W
28 20:40  18:40 I Tr 1
21:35 1935 I Sh I
22:51 20:51 I Tr E W
23:45 2145 I Sh E W
2348 2148 IO Tr I W
29 21:04  19:04 I Ec R
30 18:14  16:14 I Sh E E
18:18 1618 I Oc D E
2222 2022 Il Be R W
October
4 1845 1645 I Sh I E
20:32 1832 I Sh E
5 22:40  20:40 I Tt 1 W
23:30  21:30 I Sh I W
6 19:59  17:59 I Oc D E
22:59  20:59 I Ec R W
7 1921 1721 I Tt E E
20:08  18:08 I Sh E E
21:03  19:03 I Oc D
9 1822 1622 1 Tr E E
19:55  17:55 II Sh E E
11 19:35 17:35 Im Tr T E
o 21:39 1939 I Tr B W
|_||_J 22:43 2043 I Sh I W
o |13 2200 20:00 I OcD W
2 14 19:11  17:11 I T I E
19:53  17:53 I Sh I E
2121 1921 I T E W
22:02  20:02 I Sh E W
15 1922 17:22 I Ec R E
16 18:51 16:51 I Tr T E
20:14 1814 11 Sh I E
21:12 1912 IO Tr B W
22:32 2032 I Sh E W
21 21:11  19:11 I T I W
21:47  19:47 I Sh I W
22 1831 1631 I Oc D E
18:46  16:46 Il Ec R E
21:17  19:17 I BEc R W
23 1826  16:26 I Sh E E
21:41 19:41 Im T 1 W
25 1923 17:23 II Ec R E
29 18:55 1655 I Oc D E
30 19:53  17:53 I T E E
November
1 1849 1649 I Oc D E
21:58  19:58 I Be R W
December
19 04:16 0216 II Oc R E
21 04:07  02:07 I Sh E E
04:33  02:33 I T E E
25 0622 0422 I Oc R W
26 04:41 0241 I Ec D E
27 06:43  04:43 I EcD W
28 03:51  01:51 I Sh 1 E
04:22  02:22 I Tt I E
06:01  04:01 I Sh E W
06:33  04:33 I T E W
29 03:55 01:55 I Oc R E
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JUPITER
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hrs UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o o
Jan 6| 01:28 15:05 | 01:12 14:25 | 01:15 14:53 | 02:31 15:04 | 01:07 15:16 | 01:27 15:15 | 01:33 15:00 | 01:09 14:42 150126 | —160224
13| 01:04 14:42 | 00:48 14:02 | 00:51 14:31 | 02:08 14:41 | 00:43 14:54 | 01:02 14:52 | 01:09 14:38 | 00:45 14:20 150546 | —1619 34
20 [ 00:39 14:19 | 00:24 13:39 | 00:27 14:08 | 01:44 14:17 | 00:18 14:32 | 00:38 14:30 | 00:45 14:15 | 00:21 13:57 1509 43 — 1634 46
271 00:15 13:56 | 23:56 13:16 | 23:58 13:45 | 01:20 13:54 | 23:50 14:09 | 00:13 14:06 | 00:21 13:52 | 23:52 13:34 151315 — 1647 54
Feb 3| 23:46 13:32 | 23:31 12:52| 23:33 13:21 | 00:55 13:29 | 23:25 13:45 | 23:45 13:43 | 23:52 13:28 | 23:27 13:10 151620 | —165855
10| 23:20 13:08 | 23:06 12:27 | 23:08 12:56 | 00:30 13:04 | 22:59 13:20 | 23:19 13:18 | 23:27 13:03 | 23:02 12:45 151855 - 1707 47
17| 22:55 12:43 | 22:40 12:02 | 22:42 12:31 | 00:05 12:39 | 22:33 12:55 | 22:53 12:53 | 23:01 12:38 | 22:36 12:20 1520 58 -17 1426
241 22:28 12:17 | 22:14 11:36 | 22:16 12:05 | 23:35 12:13 | 22:07 12:30 | 22:27 12:27 | 22:35 12:12 | 22:10 11:54 152226 - 17 18 49
Mar 3| 22:01 11:50 | 21:47 11:10 | 21:49 11:39 | 23:08 11:46 | 21:40 12:03 | 22:00 12:01 | 22:08 11:45 | 21:43 11:28 152318 -172055
10| 21:34 11:23 | 21:20 10:42 | 21:21 11:12 | 22:41 11:19 | 21:12 11:36 | 21:33 11:33 | 21:40 11:18 | 21:16 11:01 152334 | — 172046
17| 21:06 10:55 | 20:52 10:14 | 20:54 10:44 | 22:13 10:51 | 20:45 11:08 | 21:05 11:05 | 21:13 10:50 | 20:48 10:33 152311 -17 1820
241 20:38 10:26 | 20:24 09:46 | 20:25 10:15 | 21:44 10:23 | 20:17 10:39 | 20:37 10:37 | 20:44 10:21 | 20:20 10:04 152212 —-17 13 40
311 20:09 09:57 | 19:55 09:16 | 19:57 09:45 | 21:15 09:53 | 19:48 10:09 | 20:08 10:07 | 20:16 09:52 | 19:51 09:34 152038 —-170653
Apr 7| 19:40 09:27 | 19:26 08:46 | 19:27 09:15 | 20:46 09:24 | 19:19 09:39 | 19:39 09:37 | 19:46 09:22 | 19:22 09:04 151830 | —165808
14| 19:11 08:56 | 18:56 08:16 | 18:58 08:45 | 20:16 08:53 | 18:49 09:08 | 19:09 09:06 | 19:17 08:51 | 18:52 08:34 151554 | —164735
21| 18:41 08:25 | 18:26 07:45 | 18:28 08:13 | 19:46 08:23 | 18:20 08:37 | 18:39 08:35 | 18:47 08:20 | 18:22 08:03 151253 -163530
28| 18:10 07:53 | 17:55 07:13 | 17:58 07:42 | 19:15 07:52 | 17:50 08:05 [ 18:09 08:03 | 18:16 07:49 | 17:52 07:31 150934 | —162216
May 5| 17:40 07:22 | 17:25 06:42 | 17:28 07:10 | 18:44 07:20 | 17:20 07:33 | 17:39 07:32 | 17:46 07:17 | 17:22 06:59 150604 | —1608 18
12| 17:10 06:50 | 16:54 06:10 | 16:57 06:38 | 18:13 06:49 | 16:50 07:01 | 17:09 07:00 | 17:16 06:46 | 16:51 06:28 150230 | —155401
191 16:40 06:18 | 16:24 05:39 | 16:27 06:07 | 17:42 06:18 | 16:20 06:29 | 16:39 06:28 | 16:45 06:14 | 16:21 05:56 14 58 58 -153956
26| 16:09 05:47 | 15:54 05:07 | 15:57 05:35| 17:12 05:47 | 15:50 05:57 | 16:09 05:56 | 16:15 05:42 | 15:51 05:24 14 5537 -152635
Jun 2| 15:39 05:15| 15:23 04:36 | 15:27 05:04 | 16:41 05:16 | 15:20 05:26 | 15:39 05:25 | 15:45 05:11 | 15:21 04:53 14 5233 -151427
91 15:10 04:45 | 14:54 04:06 | 14:57 04:33 | 16:11 04:46 | 14:51 04:55 | 15:09 04:54 | 15:15 04:41 | 14:51 04:22 144950 | —150357
16| 14:40 04:14 | 14:24 03:36 | 14:28 04:03 | 15:42 04:16 | 14:21 04:25 | 14:40 04:24 | 14:46 04:10 | 14:22 03:52 14 47 34 —14 5528
23| 14:11 03:45 | 13:55 03:06 | 13:59 03:33 | 15:13 03:46 | 13:52 03:55 | 14:11 03:54 | 14:17 03:41 | 13:53 03:23 14 45 49 -1449 19
30| 13:43 03:16 | 13:27 02:37 | 13:30 03:04 | 14:44 03:17 | 13:24 03:26 | 13:42 03:25 | 13:48 03:12 | 13:24 02:54 144436 | — 144541
Jul 7| 13:15 02:48 | 12:58 02:09 | 13:02 02:36 | 14:16 02:49 | 12:56 02:58 | 13:14 02:57 | 13:20 02:44 | 12:56 02:25 1443 58 — 1444 41
14| 12:47 02:20 | 12:31 01:41 | 12:35 02:09 | 13:48 02:22 | 12:28 02:30 | 12:47 02:30 | 12:53 02:16 | 12:28 01:58 1443 55 — 144621
21| 12:20 01:53 | 12:04 01:15 | 12:07 01:42 | 13:21 01:55| 12:01 02:03 | 12:19 02:03 | 12:25 01:49 | 12:01 01:31 14 44 27 — 145041
28| 11:53 01:27 | 11:37 00:48 | 11:41 01:16 | 12:55 01:28 | 11:34 01:37 | 11:53 01:37 | 11:59 01:23 | 11:34 01:05 14 4533 — 145734
Aug 4| 11:27 01:02 | 11:11 00:23 | 11:14 00:50 | 12:29 01:03 | 11:08 01:12 | 11:26 01:11 | 11:32 00:58 | 11:08 00:40 14 47 12 —150650
11| 11:01 00:37 | 10:45 23:54 | 10:48 00:25 | 12:03 00:37 | 10:41 00:48 | 11:00 00:47 | 11:07 00:33 | 10:42 00:15 14 49 22 -151821
18| 10:35 00:13 | 10:20 23:30 | 10:23 23:58 | 11:38 00:13 | 10:16 00:24 | 10:35 00:22 | 10:41 00:09 | 10:17 23:47 14 52 03 - 153154
25| 10:10 23:46 | 09:55 23:06 | 09:58 23:34 | 11:13 23:45| 09:50 23:57 | 10:09 23:56 | 10:16 23:41 | 09:51 23:23 14 5512 -154715
Sep 1| 09:45 23:23 | 09:30 22:43 | 09:33 23:11 | 10:49 23:22 | 09:25 23:34 | 09:44 23:33 | 09:51 23:18 | 09:27 23:00 14 58 47 -1604 11
81 09:21 23:00 | 09:06 22:20 | 09:08 22:49 | 10:25 22:58 | 09:00 23:12 | 09:20 23:10 | 09:27 22:56 | 09:02 22:38 1502 47 -162226
15| 08:57 22:38 | 08:42 21:58 | 08:44 22:27 | 10:02 22:35| 08:36 22:50 | 08:56 22:48 | 09:03 22:33 | 08:38 22:16 150710 | — 164149
22| 08:33 22:16 | 08:18 21:36 | 08:20 22:05 | 09:39 22:13 | 08:11 22:29 | 08:32 22:27 | 08:39 22:12 | 08:14 21:54 1511 54 -170204
29| 08:09 21:55| 07:55 21:14 | 07:57 21:43 | 09:16 21:51 | 07:48 22:08 | 08:08 22:05 | 08:16 21:50 | 07:51 21:32 151656 | —172256
Oct 6| 07:46 21:34| 07:32 20:53 | 07:33 21:22 | 08:53 21:29 | 07:24 21:47 | 07:44 21:44 | 07:52 21:29 | 07:27 21:11 152216 | —1744 14
13] 07:23 21:13 | 07:09 20:32| 07:10 21:02 | 08:31 21:07 | 07:00 21:27 | 07:21 21:24| 07:29 21:08 | 07:04 20:50 152752 - 1805 44
20| 07:00 20:52 | 06:47 20:11 | 06:47 20:41 | 08:09 20:46 | 06:37 21:07 | 06:58 21:03 | 07:07 20:47 | 06:42 20:30 153340 | —182715
271 06:37 20:32 | 06:24 19:50 | 06:25 20:21 | 07:47 20:25 | 06:14 20:47 | 06:35 20:43 | 06:44 20:27 | 06:19 20:09 153941 - 184833
Nov 3| 06:15 20:12 | 06:02 19:29 | 06:02 20:00 | 07:25 20:04 | 05:51 20:27 | 06:13 20:23 | 06:22 20:06 | 05:56 19:49 154552 —1909 29
10| 05:53 19:52| 05:40 19:09 | 05:40 19:40 | 07:04 19:43 | 05:28 20:07 | 05:50 20:03 | 06:00 19:46 | 05:34 19:29 155211 -192953
171 05:30 19:32 | 05:18 18:49 | 05:17 19:20 | 06:42 19:22 | 05:06 19:47 | 05:28 19:43 | 05:38 19:26 | 05:12 19:09 155836 | —194936
24 05:08 19:12 | 04:56 18:28 | 04:55 19:00 | 06:21 19:01 | 04:43 19:28 | 05:06 19:23 | 05:16 19:06 | 04:50 18:49 160506 | —200829
Dec 1] 04:46 18:52 | 04:34 18:08 | 04:33 18:40 | 06:00 18:41 | 04:21 19:08 | 04:44 19:03 | 04:54 18:46 | 04:28 18:29 16 11 39 -202625
81 04:24 18:31 | 04:13 17:48 | 04:11 18:20 | 05:38 18:20 | 03:59 18:48 | 04:21 18:43 | 04:32 18:25 | 04:06 18:09 16 18 12 -204319
15| 04:02 18:11 | 03:51 17:27 | 03:50 18:00 | 05:17 17:59 | 03:36 18:29 | 03:59 18:23 | 04:10 18:05 | 03:44 17:48 162444 | —205905
22| 03:41 17:51 | 03:29 17:07 | 03:28 17:40 | 04:56 17:38 | 03:14 18:09 | 03:38 18:03 | 03:48 17:45 | 03:22 17:28 1631 12 -211339
291 03:19 17:31 | 03:08 16:46 | 03:06 17:19 | 04:34 17:18 | 02:52 17:48 | 03:15 17:43 | 03:26 17:24 | 03:01 17:08 1637 35 —212659
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SATURN
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o o
Jan 6| 04:12 18:31 | 04:03 17:46 | 03:59 18:20 | 05:31 18:16 | 03:45 18:50 | 04:09 18:44 | 04:21 18:25 | 03:55 18:08 180730 | —223159
13| 03:48 18:07 | 03:38 17:22 | 03:35 17:56 | 05:07 17:52 | 03:20 18:26 | 03:45 18:20 | 03:57 18:00 | 03:30 17:44 18 10 58 —223131
20| 03:24 17:43 | 03:14 16:58 | 03:11 17:32 | 04:42 17:27 | 02:56 18:02 | 03:21 17:55| 03:32 17:36 | 03:06 17:20 18 1421 —223043
271 03:00 17:19 | 02:50 16:33 | 02:47 17:07 | 04:18 17:03 | 02:32 17:38 | 02:57 17:31 | 03:08 17:12 | 02:42 16:55 1817 37 —222939
Feb 3| 02:36 16:54| 02:26 16:09 | 02:23 16:43 | 03:54 16:39 | 02:08 17:13 | 02:32 17:06 | 02:44 16:47 | 02:18 16:31 182044 | —222821
10| 02:11 16:29 | 02:01 15:44 | 01:58 16:18 | 03:29 16:14 | 01:43 16:48 | 02:08 16:42 | 02:19 16:23 | 01:53 16:06 1823 41 —222652
171 01:47 16:04 | 01:37 15:19 | 01:34 15:53 | 03:05 15:49 | 01:19 16:23 | 01:43 16:17 | 01:55 15:58 | 01:29 15:41 182625 -222516
24| 01:22 15:39 | 01:12 14:54 | 01:09 15:28 | 02:40 15:24 | 00:54 15:58 | 01:18 15:52 | 01:30 15:33 | 01:04 15:16 182856 | —222336
Mar 3| 00:56 15:14 | 00:46 14:29 | 00:44 15:03 | 02:14 14:59 | 00:29 15:33 | 00:53 15:26 | 01:05 15:07 | 00:39 14:51 183112 —222156
10| 00:31 14:48 | 00:21 14:03 | 00:18 14:37 | 01:49 14:33 | 00:00 15:07 | 00:28 15:01 | 00:39 14:42 | 00:13 14:25 1833 11 —-222021
17| 00:05 14:22 | 23:52 13:37 | 23:49 14:11 | 01:23 14:07 | 23:34 14:41 | 23:58 14:35| 00:13 14:16 | 23:44 13:59 1834 53 —-221853
241 23:36 13:56 | 23:25 13:11 | 23:23 13:45| 00:57 13:41 | 23:08 14:15 | 23:32 14:08 | 23:44 13:50 | 23:18 13:33 183616 | —221736
311 23:09 13:30 | 22:59 12:45 | 22:56 13:18 | 00:30 13:15 | 22:42 13:48 | 23:06 13:42 | 23:17 13:23 | 22:51 13:07 1837 19 —-221634
Apr 7| 22:42 13:03 | 22:32 12:18 | 22:29 12:52 | 00:00 12:48 | 22:15 13:21 | 22:39 13:15 | 22:50 12:56 | 22:24 12:40 18 38 02 -221549
14| 22:15 12:36 | 22:05 11:51 | 22:02 12:24 | 23:33 12:21 | 21:48 12:54 | 22:12 12:48 | 22:23 12:29 | 21:57 12:13 18 38 25 —-221523
21| 21:48 12:08 | 21:38 11:23 | 21:35 11:57 | 23:05 11:53 | 21:20 12:27 | 21:44 12:20 | 21:56 12:01 | 21:30 11:45 18 38 26 -221517
28| 21:20 11:40 | 21:10 10:55 | 21:07 11:29 | 22:37 11:25| 20:52 11:59 | 21:16 11:53 | 21:28 11:34| 21:02 11:17 18 38 07 -221532
May 5| 20:52 11:12| 20:41 10:27 | 20:39 11:01 | 22:09 10:57 | 20:24 11:31 | 20:48 11:24 | 21:00 11:06 | 20:34 10:49 183728 -221607
12| 20:23 10:44 | 20:13 09:59 | 20:10 10:33 | 21:41 10:29 | 19:55 11:02 | 20:20 10:56 | 20:31 10:37 | 20:05 10:21 183630 | —221701
191 19:54 10:15 | 19:44 09:30 | 19:41 10:04 | 21:12 10:00 | 19:27 10:34 | 19:51 10:27| 20:02 10:08 | 19:36 09:52 183513 —-221813
26| 19:25 09:46 | 19:15 09:01 | 19:12 09:35 | 20:43 09:31 | 18:57 10:05 | 19:21 09:58 | 19:33 09:39 | 19:07 09:23 1833 41 -221939
Jun 2| 18:56 09:17 | 18:46 08:32 | 18:43 09:06 | 20:13 09:02 | 18:28 09:36 | 18:52 09:29 | 19:04 09:10 | 18:38 08:54 183155 —-222116
91 18:26 08:47 | 18:16 08:02 | 18:13 08:36 | 19:44 08:32 | 17:58 09:06 | 18:22 09:00 | 18:34 08:41 | 18:08 08:24 1829 58 -222303
16| 17:56 08:18 | 17:46 07:33 | 17:43 08:07 | 19:14 08:03 | 17:29 08:37 | 17:53 08:30 | 18:04 08:11 | 17:38 07:55 182752 —222454
23 [ 17:26 07:48 | 17:16 07:03 | 17:14 07:37 | 18:44 07:33 | 16:59 08:07 | 17:23 08:01 | 17:35 07:42 | 17:09 07:25 182540 | —222647
30| 16:57 07:19 | 16:47 06:34 | 16:44 07:08 | 18:15 07:03 | 16:29 07:38 | 16:53 07:31 | 17:05 07:12 | 16:39 06:56 18 23 27 —222840
Jul 7| 16:27 06:49 | 16:17 06:04 | 16:14 06:38 | 17:45 06:34 | 15:59 07:08 | 16:23 07:02 | 16:35 06:42 | 16:09 06:26 182114 | —223030
14| 15:57 06:20 | 15:47 05:34 | 15:44 06:08 | 17:15 06:04 | 15:29 06:39 | 15:53 06:32 | 16:05 06:13 | 15:39 05:57 181906 | —223216
21| 15:27 05:50 | 15:18 05:05 | 15:14 05:39 | 16:46 05:35| 15:00 06:09 | 15:24 06:03 | 15:36 05:43 | 15:10 05:27 181706 | —223356
28| 14:58 05:21 | 14:48 04:36 | 14:45 05:10 | 16:16 05:05 | 14:30 05:40 | 14:54 05:33 | 15:06 05:14 | 14:40 04:58 181515 —223530
Aug 4| 14:29 04:52 | 14:19 04:07 | 14:16 04:41 | 15:47 04:36 | 14:01 05:11 | 14:25 05:04 | 14:37 04:45 | 14:11 04:29 18 13 38 —223659
11| 14:00 04:23 | 13:50 03:38 | 13:47 04:12 | 15:18 04:07 | 13:32 04:42 | 13:56 04:36 | 14:08 04:16 | 13:42 04:00 181217 —223822
18] 13:31 03:55 | 13:21 03:09 | 13:18 03:43 | 14:50 03:39 | 13:03 04:14 | 13:28 04:07 | 13:39 03:48 | 13:13 03:31 1811 12 -223939
25| 13:03 03:26 | 12:53 02:41 | 12:50 03:15 | 14:21 03:10 | 12:35 03:46 | 12:59 03:39 | 13:11 03:20 | 12:45 03:03 181026 | —224052
Sep 1| 12:35 02:58 | 12:25 02:13 | 12:22 02:47 | 13:53 02:43 | 12:07 03:18 | 12:31 03:11 | 12:43 02:52 | 12:17 02:35 181000 | —224200
8| 12:07 02:31 | 11:57 01:45| 11:54 02:20 | 13:26 02:15| 11:39 02:50 | 12:03 02:43 | 12:15 02:24 | 11:49 02:08 18 09 55 —224302
15] 11:40 02:04 | 11:30 01:18 | 11:27 01:52 | 12:59 01:48 | 11:12 02:23 | 11:36 02:16 | 11:48 01:57 | 11:22 01:41 181010 | —224400
22| 11:13 01:37 | 11:03 00:51 | 11:00 01:26 | 12:32 01:21 | 10:45 01:56 | 11:09 01:49 | 11:21 01:30 | 10:55 01:14 181046 | —224452
29| 10:46 01:10 | 10:37 00:25 | 10:33 00:59 | 12:05 00:54 | 10:18 01:30 | 10:43 01:23 | 10:54 01:03 | 10:28 00:47 18 11 42 —224536
Oct 6| 10:20 00:44 | 10:10 23:55| 10:07 00:33 | 11:39 00:28 | 09:52 01:03 | 10:16 00:56 | 10:28 00:37 | 10:02 00:21 18 12 58 —224611
131 09:54 00:18 | 09:44 23:29 | 09:41 00:07 | 11:13 23:58 | 09:26 00:37 | 09:50 00:31 | 10:02 00:11 | 09:36 23:51 181433 —2246 36
20| 09:28 23:49 | 09:19 23:03 | 09:15 23:38 | 10:47 23:33 | 09:00 00:12 | 09:25 00:05 | 09:37 23:42 | 09:10 23:26 181626 | —224648
27( 09:03 23:23 | 08:53 22:38 | 08:50 23:12 | 10:22 23:07 | 08:35 23:43 | 08:59 23:36| 09:11 23:17 | 08:45 23:00 181836 | —224646
Nov 3| 08:38 22:58 | 08:28 22:13 | 08:25 22:47 | 09:57 22:42| 08:10 23:18| 08:34 23:11 | 08:46 22:51 | 08:20 22:35 182102 —224627
10| 08:13 22:33 | 08:03 21:48 | 08:00 22:22 | 09:32 22:17 | 07:45 22:53 | 08:09 22:46 | 08:21 22:27 | 07:55 22:10 18 23 41 —224549
171 07:48 22:09 | 07:39 21:23 | 07:35 21:57 | 09:07 21:53 | 07:20 22:28 | 07:45 22:21 | 07:57 22:02 | 07:31 21:45 182634 | —224450
24 07:24 21:44 | 07:14 20:59 | 07:11 21:33 | 08:43 21:28 | 06:56 22:03 | 07:20 21:57 | 07:32 21:37 | 07:06 21:21 182937 —224330
Dec 1] 07:00 21:20 | 06:50 20:34 | 06:47 21:08 | 08:18 21:04 | 06:32 21:39 | 06:56 21:32 | 07:08 21:13 | 06:42 20:56 1832 49 —2241 46
81 06:36 20:55 | 06:26 20:10 | 06:23 20:44 | 07:54 20:39 | 06:08 21:14 | 06:32 21:08 | 06:44 20:49 | 06:18 20:32 183610 | —223939
15 06:12 20:31 | 06:02 19:46 | 05:59 20:20 | 07:30 20:15 | 05:44 20:50 | 06:08 20:44 | 06:20 20:24 | 05:54 20:08 183936 | —223708
22| 05:48 20:07 | 05:38 19:22 | 05:35 19:56 | 07:06 19:51 | 05:20 20:26 | 05:44 20:19 | 05:56 20:00 | 05:30 19:44 18 43 07 —-223412
29| 05:24 19:43 | 05:14 18:57 | 05:11 19:31 | 06:42 19:27 | 04:56 20:02 | 05:20 19:55 | 05:32 19:36 | 05:06 19:20 184640 | —223055
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SATELLITES OF SATURN

These pages help you find the position of Saturn’s major Table 1: Saturn Satellites — Time of Greatest Elongation East (dd.ddd UT)

satellites. Note that dates and times here are given in days Moon | Mimas | Enceladus | Tethys Dione Rhea
and fractions of days in UT. You will need to convert your | Magnitude ! 12.8 11.8 10.2 10.4 9.6
local time to this format first. Table 3 will help. Max Elong. ! 0'30" 0' 38" 0' 48" 1o1" 1'25"
The worked examples here are based on a diagram of Period (days) * 0.942 1.370 1.888 2.737 4.518
the satellite’s configuration for 28 July 11 pm EST (see | Month Lo LIERE (Gl
page 50)' January 1.179 1.063 2.004 1.058 1.796
Rhea and Dione February 1.292 1.592 1.229 2.933 2.467
. . March 1.571 1.004 1.558 2.321 1.604

Table 1 presents the times of the first greatest elongation Ay 1675 1525 2658 1438 2246
to the east for each month. This location is the day 0 May 1.829 1.667 2863 1.538 3867
(zero) point on the Apparent Orbits diagram (below). The T 1.921 2175 2054 3.367 4.467
procedure is to work out how many orbits have elapsed July 1.129 2308 2246 3.454 1.542
since the first elongation of the month, then discard the August 1.221 1.446 1.442 2.546 2.138
completed number of orbits and convert the remaining September 1.321 1.958 2.533 1.646 2.750
fraction back to days so its position can be read directly off | October 1.479 2.108 2.742 1.758 4.383
the diagram below. You wish to determine the position of November 1.592 1.267 1.963 3.625 5.038
Dione for the date above. December 1.758 1.425 2.183 1.017 2.183
1. Convert to UT as a fractional day (table 3) Notes 1. When at opposition 2. Mean Synodic Period

to get 28.542 UT. Mimas, Enceladus and Tethys
2. Subtract the date of the greatest elongation east for The procedure is similar to Rhea and Dione above with the times

Dione for July, i.e., 28.542 — 3.454 = 25.088 of the first greatest elongation east for each month also being listed
3. Express this as the number of orbits by dividing by in Table 1. However, these inner moons are so close to Saturn

the period i.e., 25.088 / 2.737 = 9.166 that while the orbits are represented on the diagram, it is difficult

to put the day markers on and still have it readable. As above we
calculate the fraction of the orbit and then estimate its position. Like
the other major moons, these three still orbit in the same direction
(anticlockwise), so three quarters of an orbit (0.75) would place it
north of Saturn.

Estimate the position for Tethys using the same date, 28 July
28.542 UT; 13.93 orbits have elapsed since the first greatest
elongation east for July on 2.246 UT. Discarding the 13 orbits
leaves 0.93. This is close to a complete orbit so is east of Saturn
approaching a maximum elongation.

4. Discard any complete orbits (9 in this case)
leaving 0.166

5. Multiply by the period, 0.166 % 2.737 = 0.45 days or
about 0 days 10.9 hr or 10.9 hour after elongation east.

6. Looking at the orbital path for Dione (see Apparent
Orbits diagram, below), the satellite is south-east of the
planet to the right of the 8 hr mark.
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Titan and Hyperion Table 2 SATURN'S RINGS
Because of their long orbital periods, compared Time of Greatest Elongation East (UT)
to the moons shown opposite, it is possible to list Moon | Titan | Hyperion Date | Major | Minor | U B
all of their greatest eastern elongations for the ﬁagng‘;de 1 1 N 1874 3'1;": Jan 2 3420 | 1508 | 14245 | 2654
year (see Table 2). Therefore, all you need to do o mone Jan10 | 3429 | 1527 | 14347 | 2644
is work out the number of days that have elapsed Period (days) 15945 21.277 Jan18 | 3444 | 1528 | 14448 | 2634
since the most recent elongation and read this Elongation (d.ddd) ;31236 zi';’; i: ; é l:g ';‘: ;2?2
position directly off the diagram. January 6.088 19.529 Feb1l | 3519 | 1543 | 14720 | 26.02
Using our previous example 28 July 11 pm EST —— Feb19 | 3553 | 1553 | 147.99 | 2591
(28.542 UT), Titan is exactly 12 days past its February 7.146 9.992 ijb 277 gzii 123‘7‘ i:gg? 222
most recent greatest elongation east (July 16.533 23158 o ' ' 1. ‘o
) ) y— TS S Mar15 | 3678 | 1592 | 149.83 | 25.6
UT), which puts it due north of Saturn or at a i . . Mar 23 3725 16.08 150.25 2558
superior conjunction. The diagrams opposite and 27.142 | 24875 Mar3l | 37.75 | 1627 | 15056 | 2553
on page 50 show this very well. April 12.100 15.171 Apr 8 3826 | 1647 | 15076 | 25.49
28.042 Apr16 | 3877 | 1668 | 15085 | 2548
Table 3 May T A Apr24 | 3928 | 1690 | 15082 | 2548
Converting Time in Australia to Universal Time (UT) * May 2 39.76 | 17.12 | 150.68 | 25.50
ST WSt i o iy () 29.867 | 27.671 May 10 | 4022 | 1734 | 15043 | 25.54
Y June 14.758 17.783 May 18 | 40.63 | 17.55 | 150.08 | 25.60
6 pm 4 pm 0333 30.646 May 26 | 4099 | 17.75 | 149.64 | 25.67
7 pm 5 pm 0.375 July 5o e Jun 3 4128 | 17.93 | 14913 | 2575
8 pm 6 pm 0.417 ' ’ Jun11 | 4150 | 18.09 | 14855 | 25.84
9 pm 7 pm 0.458 30.046 n19 | 4164 | 1821 | 14793 | 25.93
10 pm 8 pm 0.500 August 1.429 20.142 Jun27 | 41.69 | 1829 | 14729 | 26.03
11 pm 9 pm 0.542 17.342 Jul'5 4165 | 1834 | 146.64 | 26.12
midnight 10 pm 0.583 I 2975 10304 Jul 13 4153 | 1835 | 14601 | 2622
Jul 21 4133 | 1831 | 14542 | 2630
I'am 11 pm D02 /25 Jul20 | 4105 | 1824 | 14489 | 2638
2am midnight 0.667 October 4.196 1.517 Aug6 | 4070 | 1813 | 14444 | 2645
3am 1 am 0.708 20.188 22717 Augl4 | 4030 | 17.99 | 14407 | 26.51
4 am 2 am 0.750 November 5.196 13.008 Aug 22 39.85 17.82 143.80 26.56
5am 3 am 0.792 . Aug30 | 3937 | 17.63 | 143.64 | 26.59
6 am 4 am 0.833 : Sep 7 3888 | 1742 | 14359 | 26.62
7 am S am 0.875 December 7.246 4.313 Sep15 | 3837 | 1720 | 143.66 | 26.63
S am 6 am 0.917 23.283 25.604 Sep23 | 3786 | 1697 | 143.84 | 26.63
: I Oct 1 3736 | 1674 | 14413 | 26.62
*After midnight it is still the previous day in UT, for Notes 1. When at opposition Ozt 9 3688 | 1651 14454 | 2659
st— 2. Mean Synodic Period : : : .
example 1 am (EST) on the 21% = 20.625 days UT Y o |17 St | e T s
Oct25 | 3601 | 1606 | 14565 | 26.50
[Table 4: lapetus Nov2 | 3562 | 1585 | 14634 | 2643
Magnitude ' 11.0 Nov10 | 3527 | 1565 | 147.11 | 2634
Max Elong. ' o' 350 Nov 18 | 3497 | 1546 | 14795 | 2625
} , Nov26 | 3471 | 1529 | 148385 | 26.13
Period (days) 79.331 Decd | 3450 | 1513 | 14980 | 26.01
Elongation Elongation Dec12 | 3434 | 1498 | 15078 | 25.87
Egst Inferior Conjunction Wist Superior Conjunction Dec 20 3423 | 14.85 151.79 | 25.72
Dec28 | 3417 | 1474 | 15281 | 25.55
Feb 13.188 Mar 4.404 Jan 3317 Jan 24.429 The Appearance of the Planets diagrams in
May 4171 | May 22858 | Mar 25463 | Apr 14.850 Part I show how open the rings are for 2018.
The plane of the rings is tilted, with respect
Jul 21.167 Aug 9.104 Jun 12.183 Jul 2.383 to the plane of the ecliptic, by 28°. Saturn’s
Oct 8.192 Oct 27.779 Aug 29.175 Sep 19.125 year is 29.5 Earth years. During this period
o
Dec 28.375 Dec - | Nov 17479 | Dec 8.792 the Earth can.be up to 28° above or below the
plane of the rings. Every seven years, after
Notes 1. When at opposition each of these maximum ring openings, the
2. Mean Synodic Period Earth passes through the plane of the rings
and they are seen as edge-on. The rings were
last edge-on during 2009. During 2018 they
Iapetus have just started to close up again from fully

This moon’s orbit is too large to place on the Apparent Orbits diagram. The shape
of its orbit is similar to the others but more inclined and over twice the diameter
of Hyperion’s. In fact, even when you know its general direction it can sometimes
be difficult to distinguish it from stars of similar brightness. Table 4 shows this
moon’s greatest elongations east, inferior conjunctions (due south of Saturn), greatest
elongations west and superior conjunctions (north of Saturn) for the year. Taking the
same example date and time as above 28 July 11 pm EST (28.542 UT), the most recent
event was an eastern elongation on July 21.167 UT. lapetus is 7.38 days past this time,
heading towards an inferior conjunction, so it’s in the south-east quadrant.

open.
Major and minor axes (in arcseconds) are for
the outer edge of the outer ring. To work out
the size of the other rings, multiply by the
following factors.

Inner edge of outer ring 0.8932
Outer edge of inner ring 0.8596
Inner edge of inner ring 0.6726
Inner edge of dusky ring  0.5477

U and B are the geocentric longitude and the
tilt of the rings respectively.

SATURN

127



URANUS

128

URANUS
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o
Jan 6| 13:07 00:24 | 12:34 23:59 | 12:56 00:12 | 13:22 01:13 | 13:11 00:12 | 13:15 00:26 | 13:06 00:28 | 12:46 00:05 013057 | +085408
13| 12:40 23:53 | 12:06 23:32 | 12:28 23:41 | 12:55 00:45 | 12:44 23:41 | 12:47 23:55 | 12:38 23:56 | 12:19 23:33 013106 | +085517
20| 12:13 23:26 | 11:39 23:04 | 12:01 23:13 | 12:27 00:18 | 12:17 23:13 | 12:20 23:27 | 12:11 23:29 | 11:52 23:06 013125 | +085723
27| 11:46 22:59 | 11:12 22:37 | 11:34 22:46 | 12:00 23:47 | 11:50 22:46 | 11:53 23:00 | 11:44 23:02 | 11:25 22:39 013153 | +09 0023
Feb 3| 11:19 22:31 | 10:45 22:10 | 11:08 22:19 | 11:33 23:20 | 11:23 22:19 | 11:27 22:33 | 11:17 22:35 | 10:58 22:12 013230 | +0904 15
10| 10:53 22:04 | 10:19 21:43 | 10:41 21:52 | 11:07 22:53 | 10:57 21:52 | 11:00 22:06 | 10:51 22:08 | 10:31 21:45 013316 | +090856
171 10:26 21:38 | 09:52 21:17 | 10:15 21:25 | 10:40 22:27 | 10:30 21:25 | 10:34 21:39 | 10:24 21:41 | 10:05 21:18 013410 | +091422
24 10:00 21:11 | 09:26 20:50 | 09:48 20:58 | 10:14 22:00 | 10:04 20:58 | 10:08 21:12 | 09:58 21:14 | 09:39 20:51 013511 +09 20 29
Mar 3| 09:34 20:44 | 09:00 20:23 | 09:22 20:32 | 09:48 21:33 | 09:38 20:31 | 09:42 20:46 | 09:32 20:48 | 09:13 20:25 013619 | +0927 14
10| 09:08 20:17 | 08:34 19:57 | 08:56 20:05 | 09:21 21:07 | 09:12 20:04 | 09:16 20:19 | 09:06 20:21 | 08:47 19:58 013733 | +093429
17| 08:42 19:51 | 08:08 19:30 | 08:31 19:38 | 08:55 20:41 | 08:47 19:38 | 08:50 19:52 | 08:40 19:54 | 08:21 19:31 013852 | +094212
24| 08:17 19:24 | 07:42 19:04 | 08:05 19:12 | 08:29 20:14 | 08:21 19:11 | 08:24 19:26 | 08:14 19:28 | 07:55 19:05 014015 | +095016
31| 07:51 18:58 | 07:16 18:37 | 07:39 18:45| 08:03 19:48 | 07:55 18:44 | 07:58 18:59 | 07:49 19:02 | 07:29 18:38 014142 | +09 5836
Apr 7| 07:25 18:31| 06:51 18:11 | 07:14 18:19 | 07:37 19:22 | 07:30 18:18 | 07:33 18:33 | 07:23 18:35 | 07:04 18:12 014311 +1007 07
14| 07:00 18:05 | 06:25 17:45 | 06:48 17:53 | 07:11 18:56 | 07:04 17:51 | 07:07 18:06 | 06:57 18:09 | 06:38 17:46 014442 | +101544
21| 06:34 17:39 | 05:59 17:18 | 06:22 17:26 | 06:46 18:30 | 06:39 17:25 | 06:42 17:40 | 06:32 17:42 | 06:12 17:19 014613 | +102422
28| 06:08 17:12 | 05:33 16:52 | 05:57 17:00 | 06:20 18:04 | 06:14 16:58 | 06:16 17:13 | 06:06 17:16 | 05:47 16:53 014744 | +103254
May 5| 05:43 16:46 | 05:08 16:26 | 05:31 16:33 | 05:54 17:38 | 05:48 16:32 | 05:51 16:47 | 05:40 16:50 | 05:21 16:26 014914 | +104117
12| 05:17 16:19 | 04:42 15:59 | 05:05 16:07 | 05:28 17:11 | 05:23 16:05 | 05:25 16:20 | 05:15 16:23 | 04:56 16:00 015042 | +104926
19| 04:51 15:53 | 04:16 15:33 | 04:40 15:40 | 05:02 16:45 | 04:57 15:38 | 04:59 15:54 | 04:49 15:57 | 04:30 15:33 015208 | +105716
26| 04:26 15:26 | 03:50 15:07 | 04:14 15:14 | 04:36 16:19 | 04:31 15:12 | 04:34 15:27 | 04:23 15:30 | 04:04 15:07 015329 | +110443
Jun 2| 04:00 15:00 | 03:24 14:40 | 03:48 14:47 | 04:10 15:52| 04:05 14:45| 04:08 15:01 | 03:57 15:04 | 03:38 14:40 01 54 47 +11 1143
91 03:34 14:33 | 02:58 14:13 | 03:22 14:21 | 03:43 15:26 | 03:40 14:18 | 03:42 14:34 | 03:31 14:37 | 03:12 14:14 015559 | +111812
16| 03:08 14:06 | 02:32 13:47 | 02:56 13:54 | 03:17 15:00 | 03:14 13:52 | 03:16 14:07 | 03:05 14:10 | 02:46 13:47 015705 + 11 24 06
23| 02:41 13:40 | 02:06 13:20 | 02:30 13:27 | 02:51 14:33 | 02:47 13:25 | 02:49 13:40 | 02:39 13:44 | 02:20 13:20 015804 | +112923
30| 02:15 13:13 | 01:39 12:53 | 02:03 13:00 | 02:24 14:06 | 02:21 12:58 | 02:23 13:13 | 02:12 13:17 | 01:53 12:53 01 58 57 + 1133 58
Jul 7| 01:48 12:46 | 01:13 12:26 | 01:37 12:33 | 01:57 13:39 | 01:55 12:31 | 01:56 12:46 | 01:46 12:50 | 01:27 12:26 015941 + 113750
14| 01:22 12:19 | 00:46 11:59 | 01:10 12:06 | 01:30 13:12 | 01:28 12:04 | 01:30 12:19 | 01:19 12:23 | 01:00 11:59 020018 | +114057
21| 00:55 11:51 | 00:19 11:32 | 00:43 11:39 | 01:03 12:45| 01:01 11:36 | 01:03 11:52 | 00:52 11:56 | 00:33 11:32 02 00 45 +1143 16
28| 00:27 11:24 | 23:48 11:05 | 00:16 11:12 | 00:36 12:18 | 00:34 11:09 | 00:36 11:25 | 00:25 11:28 | 00:06 11:05 020104 | +114447
Aug 4] 23:56 10:57 | 23:20 10:38 | 23:45 10:44 | 00:09 11:51 | 00:06 10:42 | 00:08 10:57 | 23:53 11:01 | 23:35 10:37 0201 13 + 114528
11 23:29 10:29 | 22:53 10:10 | 23:17 10:17 | 23:38 11:23 | 23:35 10:14 | 23:37 10:30 | 23:26 10:33 | 23:07 10:10 0201 13 + 114520
18] 23:01 10:02 | 22:25 09:42 | 22:49 09:49 | 23:10 10:56 | 23:07 09:47 | 23:09 10:02 | 22:58 10:06 | 22:39 09:42 020104 | +114422
251 22:33 09:34 | 21:57 09:15 | 22:21 09:21 | 22:42 10:28 | 22:39 09:19 | 22:41 09:35 | 22:30 09:38 | 22:11 09:15 020046 | +114237
Sep 1| 22:05 09:06 | 21:29 08:47 | 21:53 08:54 | 22:14 10:00 | 22:11 08:51 | 22:13 09:07 | 22:02 09:10 | 21:43 08:47 020020 | +114006
8| 21:37 08:38 | 21:01 08:19 | 21:25 08:26 | 21:46 09:32 | 21:43 08:23 | 21:45 08:39 | 21:34 08:42 | 21:15 08:19 015945 +113651
15| 21:08 08:10 | 20:33 07:51 | 20:57 07:58 | 21:17 09:04 | 21:14 07:55 | 21:16 08:11 | 21:06 08:14 | 20:47 07:51 015902 | +113256
22| 20:40 07:42 | 20:04 07:23 | 20:28 07:30 | 20:49 08:35 | 20:46 07:27 | 20:48 07:43 | 20:37 07:46 | 20:18 07:23 015813 + 1128 26
291 20:11 07:14 | 19:35 06:54 | 19:59 07:01 | 20:21 08:07 | 20:17 06:59 | 20:19 07:15 | 20:08 07:18 | 19:49 06:54 015719 | +112326
Oct 6| 19:42 06:46 | 19:07 06:26 | 19:31 06:33 | 19:52 07:39 | 19:48 06:31 | 19:50 06:46 | 19:40 06:50 | 19:21 06:26 015619 | +111800
13] 19:13 06:17 | 18:38 05:58 | 19:02 06:05 | 19:23 07:10 | 19:19 06:03 | 19:21 06:18 | 19:11 06:21 | 18:52 05:58 015516 | +111217
20| 18:45 05:49 | 18:09 05:29 | 18:33 05:36 | 18:55 06:42 | 18:50 05:34 | 18:52 05:50 | 18:42 05:53 | 18:23 05:30 015411 + 110622
27| 18:16 05:21 | 17:40 05:01 | 18:04 05:08 [ 18:26 06:13 | 18:21 05:06 | 18:24 05:22 | 18:13 05:25 | 17:54 05:01 015306 | +110024
Nov 3| 17:47 04:52 | 17:12 04:32 | 17:35 04:40 | 17:57 05:45| 17:52 04:38 | 17:55 04:53 | 17:44 04:56 | 17:25 04:33 015201 +10 5429
10| 17:18 04:24 | 16:43 04:04 | 17:06 04:12 | 17:29 05:16 | 17:23 04:10| 17:26 04:25| 17:15 04:28 | 16:56 04:05 015057 | +104846
171 16:49 03:56 | 16:14 03:36 | 16:37 03:43 | 17:00 04:48 | 16:54 03:42 | 16:57 03:57 | 16:47 04:00 | 16:28 03:36 014958 | +104322
24 16:20 03:28 | 15:45 03:07 | 16:09 03:15 | 16:32 04:19 | 16:26 03:13 | 16:28 03:29 | 16:18 03:31 | 15:59 03:08 014902 | +103825
Dec 1] 15:52 02:59 | 15:17 02:39 | 15:40 02:47 | 16:03 03:51 | 15:57 02:45 | 16:00 03:01 | 15:50 03:03 | 15:30 02:40 014813 | +103401
8| 15:23 02:31 | 14:49 02:11 | 15:12 02:19 | 15:35 03:23 | 15:29 02:17 | 15:31 02:32 | 15:21 02:35 | 15:02 02:12 014731 +1030 15
15| 14:55 02:03 | 14:20 01:43 | 14:44 01:51 | 15:07 02:55| 15:00 01:50 | 15:03 02:05 | 14:53 02:07 | 14:34 01:44 014656 | +1027 13
22| 14:27 01:36 | 13:52 01:15 | 14:16 01:23 | 14:39 02:27 | 14:32 01:22 | 14:35 01:37 | 14:25 01:39 | 14:06 01:16 014630 | +102500
29| 13:59 01:08 | 13:24 00:48 | 13:48 00:55 | 14:11 01:59 | 14:04 00:54 | 14:07 01:09 | 13:57 01:12 | 13:38 00:48 014612 | +102339




SATELLITES OF URANUS AND NEPTUNE

This page helps you find the position of Uranus’s major satellites and
Neptune’s moon Triton. Dates and times are in days and fractions of a day
in UT. You need to convert your local time to UT first. Table 1 will help.

URANUS

® Oberon
URANUS Table 1: Converting Time in = Titania
Table 2 presents the times of the first Australia to Universal o Umbriel
greatest elongation to the north for each Time (UT) *  Ariel
month for Ariel, 'Umbri.el, Titania EST WST Fraction of]
and Oberon. This location is the day day (UT)
0 (zero) point on the Apparent Orbits 6 pm 4 pm 0.333
diagram. As with Saturn’s satellites, i e Lo
. 8 pm 6 pm 0.417
the procedure is to work out how many 5 it Dyow 0.458
orbits have elapsed since the first 10 pm 8 pm 0.500
elongation of the month. Then discard 11 pm 9 pm 0.542
the completed number of orbits and midnight | 10 pm 0.583
convert the remaining fraction back to 1 am 11 pm 0.625
days so its position can be read directly 2am | midnight | 0.667
off the diagram. This is best illustrated 3 am 1 am 0.708
with an example. You wish to determine | % 2™ 2 am 0.750
the position of Umbriel for 26 October 2 am 3 am 0.792
am 4 am 0.833
at 1 am WST. 7 am 5 am 0.875
1. Convert to UT as a fractional day. 26 8 am 6 am 0.917
October at 1 am (WST) = 25.708 UT |* After midnight it is still the
2. Subtract the date of the greatest previous day in UT, e.g., 1 am
elongation north for October, i.e. (EST) on the 21* = 20.625
25.708 — 2.058 = 23.650 days days UT

3. Divide by the period to get the number of orbits, i.e.

23.650/ 4.144 =5.707

4. Discarding whole orbits leaves 0.707 (nearly three quarters of an orbit)
. Multiply by the period, 0.707 x 4.144 = 2.930 days (2 days 22.3 hours) L

6. Looking at the orbital path for Umbriel (see Apparent Orbits diagram),
the satellite is just before the 3-day mark, placing it towards the east.

9]

NEPTUNE

SOUTH

1 Apparent orbits of Uranus'’s satellites I-IV
as at the date of opposition, 24 October.

The procedure for finding Neptune’s major satellite Triton is identical to above, except the
times of the first greatest elongation east for each month is listed in Table 2. The orientation
of Triton’s orbit places this day 0 (zero) point closer to north-east of Neptune (see diagram).

An example. Estimate the position for Triton for September

15 at 10 pm EST. 2.345 orbits have elapsed since its

greatest elongation east on Sep 1.717 UT. Discarding the
two orbits leaves 0.345. Multiplying by 5.877 (its period)
gives 2.027 days. From the diagram the moon is south of

Neptune a fraction past the 2 day marker.

4 NORTH

5d
\ Greatest
\

Eastern
\\Elongation

0d

NEPTUNE
Satellite
Triton

1d
EAST

10"

SOUTH
Apparent orbit of Triton at date of opposition, 7 September.

Table 2: Time of Greatest Elongation North or East (UT)
Planet Uranus Neptune
Moon Ariel Umbriel | Titania Oberon Triton

Magnitude ! 13.7 14.5 13.5 13.7 13.5
Max Elong. ! 0' 14" 0'20" 0'33" 0' 44" 017"
Period (days) 2 2.520 4.144 8.706 13.463 5.877
Month Elongation North (d.ddd) East (d.ddd)
January 1.492 1.563 3.613 13.767 3.829
February 3.258 3.717 7.438 9.692 2.204
March 2.983 4.725 5.550 8.613 3.567
April 2.225 2.733 9.367 4.533 1.933
May 2.467 1.738 5.479 1.450 1.300
June 1.708 3.888 9.292 10.821 5.550
July 1.950 2.892 5.404 7.742 4.933
August 1.192 5.042 9.221 3.663 3.321
September 2.954 3.050 4338 13.050 1.717
October 3.196 2.058 9.163 9.979 1.117
November 2.442 4.213 4.288 5913 5.392
December 2.692 3.225 9.117 2.846 4.779

Notes 1. When at opposition 2. Sidereal Period
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NEPTUNE
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST 0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o
Jan 6| 09:44 22:31 | 09:22 21:58 | 09:31 22:20 | 10:31 22:47 | 09:32 22:35 | 09:45 22:39 | 09:47 22:30 | 09:24 22:10 225409 | —075920
131 09:17 22:04 | 08:55 21:31 [ 09:05 21:53 | 10:04 22:20 | 09:05 22:08 | 09:19 22:11 | 09:20 22:03 | 08:57 21:43 2254 49 -075507
20 | 08:50 21:37 | 08:29 21:04 | 08:38 21:26 | 09:37 21:53 | 08:38 21:41 | 08:52 21:44 | 08:53 21:36 | 08:31 21:16 225534 | —075028
271 08:24 21:10 | 08:02 20:37 | 08:12 20:59 | 09:10 21:27 | 08:12 21:13 | 08:26 21:17 | 08:27 21:09 | 08:04 20:49 225623 — 074524
Feb 3| 07:57 20:44 | 07:36 20:10 | 07:45 20:32 | 08:44 21:00 | 07:46 20:47 | 07:59 20:51 | 08:01 20:42 | 07:38 20:22 225714 | —074001
10| 07:31 20:17 | 07:09 19:44 | 07:19 20:05 | 08:17 20:33 | 07:19 20:20 | 07:33 20:24 | 07:34 20:15 | 07:11 19:55 225809 | —073422
171 07:05 19:50 | 06:43 19:17 | 06:52 19:38 | 07:51 20:07 | 06:53 19:53 | 07:07 19:57 | 07:08 19:48 | 06:45 19:29 225906 | —072830
241 06:39 19:23 | 06:16 18:50 | 06:26 19:11 | 07:24 19:40 | 06:27 19:26 | 06:41 19:30 | 06:42 19:21 | 06:19 19:02 23 00 05 -072230
Mar 3| 06:12 18:56 | 05:50 18:23 | 06:00 18:44 | 06:58 19:13 | 06:01 18:59 | 06:14 19:03 | 06:15 18:55 | 05:53 18:35 230104 | —071625
10| 05:46 18:29 | 05:24 17:57 | 05:34 18:18 | 06:31 18:47 | 05:35 18:32 | 05:48 18:36 | 05:49 18:28 | 05:26 18:08 230203 -071021
17| 05:20 18:02 | 04:57 17:30 | 05:07 17:51 | 06:05 18:20 | 05:09 18:05 | 05:22 18:09 | 05:23 18:01 | 05:00 17:41 2303 02 —-070421
24| 04:53 17:36 | 04:31 17:03 | 04:41 17:24 | 05:39 17:53 | 04:42 17:38 | 04:56 17:42 | 04:56 17:34 | 04:34 17:14 230400 | —065830
31| 04:27 17:09 | 04:05 16:36 | 04:15 16:57 | 05:12 17:27 | 04:16 17:11 | 04:29 17:16 | 04:30 17:07 | 04:07 16:48 230456 | —065250
Apr 7| 04:01 16:42 | 03:38 16:09 | 03:48 16:30 | 04:45 17:00 | 03:50 16:44 | 04:03 16:49 | 04:04 16:41 | 03:41 16:21 230549 | —064726
14| 03:34 16:15 | 03:12 15:43 | 03:22 16:03 | 04:19 16:33 | 03:24 16:17 | 03:37 16:22 | 03:37 16:14 | 03:15 15:54 230640 | —064222
21| 03:08 15:48 | 02:45 15:16 | 02:56 15:36 | 03:52 16:06 | 02:57 15:50 | 03:10 15:55| 03:11 15:47 | 02:48 15:27 230727 - 063741
28| 02:41 15:21 | 02:18 14:49 | 02:29 15:09 | 03:25 15:40 | 02:31 15:23 | 02:44 15:28 | 02:44 15:20 | 02:21 15:00 230810 | —063325
May 5| 02:14 14:54| 01:52 14:22 | 02:02 14:42 | 02:59 15:13 | 02:04 14:56 | 02:17 15:01 | 02:17 14:53 | 01:55 14:33 23 08 49 -062938
12| 01:48 14:27 | 01:25 13:55| 01:35 14:15| 02:32 14:46 | 01:37 14:29 | 01:50 14:33| 01:50 14:26 | 01:28 14:06 230923 —062622
19| 01:21 14:00 | 00:58 13:27 | 01:09 13:48 | 02:05 14:19| 01:10 14:01 | 01:23 14:06 | 01:24 13:58 | 01:01 13:39 230951 —0623 39
26| 00:54 13:32| 00:31 13:00| 00:42 13:21 | 01:38 13:51 | 00:43 13:34 | 00:56 13:39| 00:56 13:31 | 00:34 13:11 231015 —062132
Jun 2| 00:27 13:05| 00:00 12:33 | 00:14 12:53| 01:10 13:24| 00:16 13:07 | 00:29 13:12 | 00:29 13:04 | 00:07 12:44 231032 | —062000
91 23:55 12:38 | 23:33 12:06 | 23:43 12:26 | 00:43 12:57 | 23:45 12:39 | 23:58 12:44 | 23:58 12:37 | 23:36 12:17 231044 | —061905
16| 23:28 12:10 | 23:05 11:38 | 23:16 11:59 | 00:16 12:29 | 23:18 12:12 | 23:30 12:17 | 23:31 12:09 | 23:08 11:49 231050 | —061848
231 23:00 11:43 | 22:38 11:11 | 22:48 11:31 | 23:44 12:02 | 22:50 11:44 | 23:03 11:49 | 23:03 11:42 | 22:41 11:22 2310 49 —06 19 08
30| 22:33 11:15 | 22:10 10:43 | 22:21 11:03 | 23:17 11:34 | 22:22 11:17 | 22:35 11:22 | 22:36 11:14 | 22:13 10:54 231043 —062004
Jul 7] 22:05 10:48 | 21:42 10:15 | 21:53 10:36 | 22:49 11:06 | 21:55 10:49 | 22:07 10:54 | 22:08 10:46 | 21:45 10:26 231032 -062136
14| 21:37 10:20 | 21:14 09:48 | 21:25 10:08 | 22:21 10:39 | 21:27 10:22 | 21:39 10:26 | 21:40 10:19 | 21:17 09:59 231015 —0623 41
21| 21:09 09:52 | 20:46 09:20 | 20:57 09:40 | 21:53 10:11 | 20:59 09:54 | 21:11 09:59 | 21:12 09:51 | 20:49 09:31 230952 -062617
28| 20:41 09:24 | 20:18 08:52 | 20:29 09:12 | 21:25 09:43 | 20:30 09:26 | 20:43 09:31 | 20:44 09:23 | 20:21 09:03 230925 —0629 22
Aug 4] 20:13 08:56 | 19:50 08:24 | 20:00 08:45 | 20:57 09:15 | 20:02 08:58 | 20:15 09:03 | 20:16 08:55 | 19:53 08:35 230854 | —063252
11| 19:44 08:28 | 19:22 07:56 | 19:32 08:17 | 20:29 08:47 | 19:34 08:30 | 19:47 08:35 | 19:47 08:27 | 19:25 08:07 230819 | —063644
18] 19:16 08:01 | 18:54 07:28 | 19:04 07:49 | 20:01 08:19 | 19:05 08:03 | 19:18 08:07 | 19:19 07:59 | 18:56 07:39 2307 41 — 0640 52
25| 18:48 07:33 | 18:25 07:00 | 18:35 07:21 | 19:32 07:51 | 18:37 07:35 | 18:50 07:39 | 18:51 07:31 | 18:28 07:11 230701 -0645 14
Sep 1| 18:19 07:05 | 17:57 06:32 | 18:07 06:53 | 19:04 07:23 | 18:08 07:07 | 18:22 07:11 | 18:22 07:03 | 18:00 06:43 2306 19 —0649 43
8| 17:51 06:37 | 17:28 06:04 | 17:39 06:25 | 18:36 06:54 | 17:40 06:39 | 17:53 06:43 | 17:54 06:35 | 17:31 06:15 230536 | —065415
15| 17:22 06:08 | 17:00 05:36 | 17:10 05:57 | 18:07 06:26 | 17:11 06:11 | 17:25 06:15 | 17:25 06:07 | 17:03 05:47 230453 — 065845
22| 16:54 05:41 | 16:32 05:08 | 16:42 05:29 | 17:39 05:58 | 16:43 05:43 | 16:56 05:47 | 16:57 05:39 | 16:34 05:19 2304 11 —-0703 08
29| 16:26 05:12 | 16:03 04:40 | 16:13 05:01 | 17:11 05:30 | 16:14 05:15 | 16:28 05:19 | 16:29 05:11 | 16:06 04:51 2303 31 —-0707 19
Oct 6| 15:57 04:45| 15:35 04:12 | 15:45 04:33 | 16:43 05:02 | 15:46 04:47 | 15:59 04:51 | 16:00 04:43 | 15:38 04:23 230253 -071113
13| 15:29 04:17 | 15:07 03:44 | 15:17 04:05 | 16:15 04:34 | 15:18 04:19 | 15:31 04:23 | 15:32 04:15 | 15:09 03:55 230218 —07 14 46
20| 15:01 03:49 | 14:39 03:16 | 14:49 03:37 | 15:46 04:06 | 14:49 03:51 | 15:03 03:56 | 15:04 03:47 | 14:41 03:27 2301 47 -071753
27| 14:33 03:21 | 14:11 02:48 | 14:20 03:09 | 15:18 03:38 | 14:21 03:23 | 14:35 03:28 | 14:36 03:19 | 14:13 03:00 230120 | —072031
Nov 3| 14:05 02:53 | 13:43 02:20 | 13:52 02:41 | 14:51 03:10 | 13:53 02:56 | 14:07 03:00 | 14:08 02:52| 13:45 02:32 2300 58 -072237
10| 13:37 02:25| 13:15 01:52 | 13:25 02:14 | 14:23 02:42 | 13:25 02:28 | 13:39 02:32 | 13:40 02:24 | 13:17 02:04 23 0042 -072408
17( 13:09 01:58 | 12:47 01:25 | 12:57 01:46 | 13:55 02:15 | 12:58 02:00 | 13:11 02:05 | 13:12 01:56 | 12:49 01:36 2300 32 -072501
24 12:42 01:30 | 12:19 00:57 | 12:29 01:18 | 13:27 01:47 | 12:30 01:33 | 12:44 01:37 | 12:45 01:29 | 12:22 01:09 2300 28 -072517
Dec 1] 12:14 01:03 | 11:52 00:30 | 12:02 00:51 | 13:00 01:19 | 12:03 01:05 | 12:16 01:09 | 12:17 01:01 | 11:54 00:41 230030 | —072454
8| 11:47 00:35 | 11:25 23:58 | 11:34 00:23 | 12:33 00:52 | 11:35 00:38 | 11:49 00:42 | 11:50 00:34 | 11:27 00:14 230038 | —072351
15| 11:20 00:08 | 10:57 23:31 | 11:07 23:52 | 12:05 00:25 | 11:08 00:10 | 11:22 00:15 | 11:23 00:06 | 11:00 23:43 230053 -072209
22| 10:52 23:37 | 10:30 23:04 | 10:40 23:25 | 11:38 23:54 | 10:41 23:39 | 10:55 23:43 | 10:55 23:35 | 10:33 23:15 230113 -071950
29| 10:26 23:09 | 10:03 22:37 | 10:13 22:58 | 11:11 23:27 | 10:14 23:12 | 10:28 23:16 | 10:29 23:08 | 10:06 22:48 230140 | —071655




PLUTO
RISE AND SET TIMES

POSITION

EST, Adelaide and Darwin CST, Perth WST O0hr UT Epoch 2000.0

Adelaide | Brisbane | Canberra| Darwin | Hobart |Melbourne| Perth Sydney RA Dec
Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set h m s °o
Jan 6| 05:29 19:41 | 05:18 18:57 | 05:16 19:30 | 06:45 19:28 | 05:02 19:59 | 05:25 19:53 | 05:36 19:35 | 05:11 19:18 192046 | —214128
13| 05:02 19:15 | 04:51 18:30 | 04:49 19:03 | 06:18 19:01 | 04:35 19:33 | 04:59 19:27 | 05:10 19:08 | 04:44 18:52 192147 | —214007
20| 04:36 18:48 | 04:25 18:04 | 04:23 18:37 | 05:52 18:35 | 04:09 19:06 | 04:32 19:00 | 04:44 18:42 | 04:18 18:25 192248 | —213846
27| 04:09 18:21 | 03:58 17:37 | 03:56 18:10 | 05:25 18:08 | 03:43 18:39 | 04:06 18:33 | 04:17 18:15 | 03:51 17:58 192348 | —213724
Feb 3] 03:43 17:55 | 03:32 17:10 | 03:30 17:44 | 04:59 17:42 | 03:16 18:13 | 03:40 18:07 | 03:51 17:48 | 03:25 17:32 192446 | —213605
10| 03:16 17:28 | 03:05 16:44 | 03:03 17:17 | 04:32 17:15| 02:50 17:46 | 03:13 17:40 | 03:24 17:22 | 02:58 17:05 19 25 41 —213449
171 02:50 17:01 | 02:39 16:17 | 02:37 16:50 | 04:05 16:48 | 02:23 17:19 | 02:47 17:13 | 02:57 16:55 | 02:32 16:38 192634 | —213337
241 02:23 16:35| 02:12 15:50 | 02:10 16:23 | 03:39 16:21 | 01:56 16:52 | 02:20 16:47 | 02:31 16:28 | 02:05 16:12 192722 | —213232
Mar 3| 01:56 16:08 | 01:45 15:23 | 01:43 15:57 | 03:12 15:55| 01:30 16:25| 01:53 16:20 | 02:04 16:01 | 01:38 15:45 192807 | —213135
10| 01:29 15:41 | 01:19 14:57 | 01:17 15:30 | 02:45 15:28 | 01:03 15:59 | 01:26 15:53 | 01:37 15:35| 01:11 15:18 192847 | —213047
17( 01:03 15:14 | 00:52 14:30 | 00:50 15:03 | 02:18 15:01 | 00:36 15:32 | 00:59 15:26 | 01:10 15:08 | 00:45 14:51 192921 -213009
24 00:36 14:47 | 00:25 14:03 | 00:23 14:36 | 01:51 14:34 | 00:09 15:04 | 00:32 14:59 | 00:43 14:40 | 00:17 14:24 192950 | —212943
31| 00:08 14:20 | 23:54 13:35 | 23:52 14:08 | 01:24 14:07 | 23:38 14:37 | 00:05 14:32 | 00:16 14:13 | 23:47 13:57 193013 | —212929
Apr 7| 23:37 13:52 | 23:26 13:08 | 23:24 13:41 | 00:57 13:39 | 23:11 14:10 | 23:34 14:04 | 23:45 13:46 | 23:19 13:29 193030 | —212928
14| 23:10 13:25 | 22:59 12:41 | 22:57 13:14 | 00:30 13:12 | 22:43 13:43 | 23:07 13:37 | 23:18 13:19 | 22:52 13:02 193041 —-212940
21| 22:42 12:58 | 22:32 12:13 | 22:30 12:46 | 23:58 12:45| 22:16 13:15| 22:39 13:10| 22:50 12:51 | 22:24 12:35 193046 | —213006
28| 22:15 12:30 | 22:04 11:46 | 22:02 12:19 | 23:31 12:17 | 21:48 12:48 | 22:12 12:42| 22:23 12:24 | 21:57 12:07 1930 44 —213046
May 5| 21:47 12:02 | 21:36 11:18 | 21:34 11:51 | 23:03 11:49 | 21:21 12:20 | 21:44 12:15| 21:55 11:56 | 21:29 11:40 193037 | —213139
12| 21:19 11:35 | 21:09 10:51 | 21:06 11:24 | 22:35 11:22 | 20:53 11:53 | 21:16 11:47 | 21:27 11:29 | 21:01 11:12 193024 | —213246
19| 20:51 11:07 | 20:41 10:23 | 20:39 10:56 | 22:07 10:54 | 20:25 11:25 | 20:48 11:19 | 20:59 11:01 | 20:33 10:44 193005 | —213404
26| 20:23 10:39 | 20:13 09:55 | 20:11 10:28 | 21:39 10:26 | 19:57 10:57 | 20:20 10:51 | 20:31 10:33 | 20:05 10:16 1929 41 -213534
Jun 2| 19:55 10:11 | 19:45 09:27 | 19:42 10:00 | 21:11 09:58 | 19:29 10:29 | 19:52 10:23 | 20:03 10:05 | 19:37 09:48 192912 | —213714
91 19:27 09:43 | 19:16 08:59 | 19:14 09:32 | 20:43 09:30 | 19:00 10:01 | 19:24 09:55 | 19:35 09:37 | 19:09 09:20 192839 | —213903
16| 18:59 09:15 | 18:48 08:31 | 18:46 09:04 | 20:15 09:02 | 18:32 09:33 | 18:56 09:27 | 19:07 09:09 | 18:41 08:52 192803 | —214100
23| 18:31 08:47 | 18:20 08:03 | 18:18 08:36 | 19:47 08:34 | 18:04 09:05 | 18:27 08:59 | 18:38 08:41 | 18:13 08:24 192723 | —214302
30| 18:02 08:19 | 17:52 07:35 | 17:49 08:08 | 19:19 08:06 | 17:35 08:37 | 17:59 08:31 | 18:10 08:13 | 17:44 07:56 192642 | —214508
Jul 7| 17:34 07:51 | 17:23 07:07 | 17:21 07:40 | 18:50 07:37 | 17:07 08:09 | 17:31 08:03 | 17:42 07:45 | 17:16 07:28 192559 | —214717
14| 17:06 07:23 | 16:55 06:38 | 16:53 07:12 | 18:22 07:09 | 16:39 07:41 | 17:02 07:35 | 17:13 07:17 | 16:48 07:00 192516 | —214927
21| 16:37 06:55 | 16:27 06:10 | 16:24 06:44 | 17:54 06:41 | 16:10 07:13 | 16:34 07:07 | 16:45 06:48 | 16:19 06:32 192433 | —215136
28| 16:09 06:27 | 15:58 05:42 | 15:56 06:16 | 17:26 06:13 | 15:42 06:45 | 16:06 06:39 | 16:17 06:20 | 15:51 06:04 1923 51 —-215342
Aug 4| 15:41 05:59 | 15:30 05:14 | 15:28 05:48 | 16:57 05:45 | 15:14 06:17 | 15:37 06:11 | 15:49 05:52 | 15:23 05:36 192310 | —215545
11| 15:12 05:31 | 15:02 04:46 | 14:59 05:19 | 16:29 05:17 | 14:45 05:49 | 15:09 05:43 | 15:20 05:24 | 14:54 05:08 192232 | —-215742
18| 14:44 05:03 | 14:34 04:18 | 14:31 04:52 | 16:01 04:49 | 14:17 05:21 | 14:41 05:15 | 14:52 04:56 | 14:26 04:40 192157 | —215932
25| 14:16 04:35 | 14:06 03:50 | 14:03 04:24 | 15:33 04:20 | 13:49 04:53 | 14:13 04:47 | 14:24 04:28 | 13:58 04:12 192126 | —220114
Sep 1| 13:48 04:07 | 13:38 03:22 | 13:35 03:56 | 15:05 03:53 | 13:21 04:25 | 13:45 04:19 | 13:56 04:00 | 13:30 03:44 192100 | —220247
8| 13:20 03:39 | 13:10 02:54 | 13:07 03:28 | 14:37 03:25| 12:53 03:58 | 13:17 03:51 | 13:28 03:33 | 13:02 03:16 192038 | —220410
15| 12:52 03:11 | 12:42 02:27 | 12:39 03:00 | 14:09 02:57 | 12:25 03:30 [ 12:49 03:24 | 13:00 03:05 | 12:34 02:48 192022 | —220522
22| 12:24 02:44 | 12:14 01:59 | 12:11 02:33 | 13:42 02:29 | 11:57 03:02 | 12:21 02:56 | 12:32 02:37 | 12:06 02:21 192011 —220623
29| 11:57 02:16 | 11:46 01:31 | 11:44 02:05 | 13:14 02:02 | 11:29 02:35 | 11:53 02:28 | 12:05 02:10 | 11:39 01:53 192007 | —2207 12
Oct 6| 11:29 01:49 | 11:19 01:04 | 11:16 01:37 | 12:46 01:34 | 11:02 02:07 | 11:26 02:01 | 11:37 01:42 | 11:11 01:26 192009 | —220749
13| 11:02 01:21 | 10:52 00:36 | 10:49 01:10 | 12:19 01:07 | 10:34 01:40 [ 10:58 01:34 | 11:10 01:15 | 10:44 00:58 192017 | —2208 14
20| 10:34 00:54 | 10:24 00:09 | 10:22 00:43 | 11:52 00:39 | 10:07 01:13 | 10:31 01:06 | 10:43 00:47 | 10:17 00:31 1920 31 —220826
27| 10:07 00:27 | 09:57 23:38 | 09:54 00:16 | 11:25 00:12 | 09:40 00:45 | 10:04 00:39 | 10:15 00:20 | 09:49 00:00 1920 51 —220826
Nov 3| 09:40 23:56 | 09:30 23:11 | 09:27 23:45| 10:57 23:41 | 09:13 00:18 | 09:37 00:12 | 09:48 23:49 | 09:22 23:33 192118 | —2208 14
10| 09:13 23:29| 09:03 22:44| 09:00 23:18| 10:30 23:14 | 08:46 23:47 | 09:10 23:41 | 09:21 23:22 | 08:55 23:06 192150 | —220751
17 08:46 23:02 | 08:36 22:17 | 08:33 22:51 | 10:04 22:47 | 08:19 23:20 | 08:43 23:14 | 08:54 22:55 | 08:28 22:39 192228 | —220716
241 08:20 22:35 | 08:09 21:50 | 08:07 22:24 | 09:37 22:21 | 07:52 22:54 | 08:16 22:47 | 08:28 22:29 | 08:02 22:12 192310 | —220631
Dec 1| 07:53 22:08 | 07:43 21:23 | 07:40 21:57 | 09:10 21:54 | 07:26 22:27 | 07:50 22:20 | 08:01 22:02 | 07:35 21:45 192357 | —220536
8107:26 21:41 | 07:16 20:57 | 07:13 21:30 | 08:43 21:27 | 06:59 22:00 | 07:23 21:54 | 07:34 21:35 | 07:08 21:18 192448 | —220432
15| 07:00 21:15 | 06:49 20:30 | 06:47 21:04 | 08:17 21:01 | 06:33 21:33 | 06:56 21:27 | 07:08 21:08 | 06:42 20:52 192542 | —2203 20
221 06:33 20:48 | 06:23 20:03 | 06:20 20:37 | 07:50 20:34 | 06:06 21:07 | 06:30 21:00 | 06:41 20:42 | 06:15 20:25 192639 | —220202
291 06:07 20:21 | 05:56 19:37 | 05:54 20:10 | 07:24 20:07 | 05:40 20:40 | 06:03 20:34 | 06:15 20:15 | 05:49 19:59 192738 | —220038
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COMETS

COMETS FOR 2018

WHAT IS A COMET? It is a member of the Solar System,
which is normally in a highly elongated orbit around the
Sun. The orbits of periodic, or regularly reappearing comets,
are quite eccentric or oval compared to those of the planets.
Comets also differ from the planets by being far less massive
and containing significant quantities of water (in the form

of ice) and dust. A common analogy is a dirty snowball
(admittedly a number of kilometres in diameter). The time a
periodic comet takes to orbit the Sun varies greatly from comet
to comet. The one with the shortest period, 2P/Encke, which
returned in 2017, takes just over three years to orbit the Sun.
There are also a number of comets that are not expected to
return for hundreds of years. Each year sees the discovery of
comets that have not been recorded before.

As a comet draws closer to the Sun, the nucleus or snowball
heats up and the ice sublimates forming a cloud called a

coma around the core. The coma can be tens of thousands of
kilometres in diameter. The solar wind, on its outward journey
from the Sun, sweeps the coma cloud of its lightweight ionised
particles forming the ion tail of the comet. This tail always
points away from the Sun. The other tail that can form is a dust
tail. This is made up of dust grains that trail behind the comet
along its path. The lost material from the coma will continue
to be replenished from the nucleus as long as the comet stays
close to the Sun. Comets do not always have tails. In fact some
may only show the coma.

Comets are normally named after their discoverers (up to the
first three to report the find). There are also other designations
given to comets (you will see examples on the following
pages). The prefix ‘P/” means the comet is periodic. The
number before the ‘P’ indicates the number of the periodic
comet. For example Comet 21P/Giacobini-Zinner indicates it
was the 21* comet confirmed to be periodic. The prefix is not
assigned until the comet is found on a later return. You will also
see references to another naming system, best explained with

an example. One of the Pan-STARRS comets is referred to as
‘C/2016 M1°. 2016 refers to the year of the discovery, M is the
12" half-month period (‘T” is not used) during the year and the
1 shows it was the first discovery in this half month. Therefore
C/2016 M1 (PANSTARRS) was the first comet discovered in
the second half of June 2016.

There is no such thing as a typical comet. Like people, they are
all slightly different. The orbit, overall brightness, size of the
coma and tail can vary dramatically from comet to comet and
even from return to return. To watch one brighten, develop a
tail and then fade away over a period of a few weeks can be a
fascinating experience.

This section is devoted to the brightest comets that are
expected to be observable during 2018, all of them passing
through perihelion—closest approach to the Sun—during

this year. The table opposite lists the comets along with their
orbital elements that are expected to brighten to at least 13"
magnitude sometime during 2018. This is the data required to
calculate their locations in the sky. The elements are followed
by ephemerides (a list of expected positions in the sky and
magnitude estimates for different dates). These positions can
be plotted on the All Sky Maps to get an idea of where they are
in the sky. The magnitude parameters can often be inaccurate,
having been based on their behaviour on previous returns.
There are also non-gravitational effects associated with comets,
which can render predicted ephemerides inaccurate, especially
when extrapolating orbital elements from previous returns.

Often you will read references to a comet’s return being
favourable (well placed) or unfavourable. There are a few
factors that determine this. For example, when the comet is at
its expected maximum brightness, its apparent position in the
sky could be too close to the Sun or on the opposite side of the
Sun from Earth. This would be considered unfavourable.

There are many other comets not listed here that are expected
in 2018, but they are extremely faint and would require large
telescopes or long exposure images to detect them, but who
knows what could be discovered tonight?

NOTES ON SELECTED COMETS FOR 2018

21P/Giacobini-Zinner: First sighted by French astronomer
Michel Giacobini on 20 December 1900, it was recognised as
a new short-period comet. The 1907 return was unfavourable
for recovery, and similar expectations were held for the next
predicted return in 1914. German astronomer Ernst Zinner
rediscovered it on 23 October 1913 when he came across the
comet whilst observing variables. It was a week before it was
realised that Comet Zinner was in fact Comet Giacobini, at
perihelion some six months earlier than had been expected
from the observations in 1900-01, and thus not where it was
expected. The comet was renamed Giacobini-Zinner and
presently has a period of 6.6 years.

Since then, the comet has been observed at all returns

except for 1920 and 1953. The 1946 return was particularly
favourable, with the comet coming to within 0.26 au of Earth
and brightening to 6™ magnitude. In 2018, Giacobini-Zinner is
at perihelion on 10 September, 1.0 au from the Sun, and will
pass within 0.4 au of Earth at this return, its closest approach
since 1959.

Greg Bryant

In 1985, the comet was the first to be reached by a spacecratft,
preceding Halley, when the International Cometary Explorer
probe passed through its plasma tail.

38P/Stephan-Oterma: Jerome Coggia discovered an
“uncatalogued nebula” on 22 January 1867 at Marseilles
Observatory. The object was observed again the following
night by Observatory director Edouard Stephan who noticed
that the object had moved. The comet was subsequently
announced as Comet Stephan. Several orbits were calculated
based on the ten weeks of observing, with periods ranging
between 33 and 40 years, but the comet was unsighted at its
next predicted return and considered lost.

On 6 November 1942, Finnish astronomer Liisl Oterma
discovered a comet. Fred Whipple then found a pre-discovery
image of the comet and by mid-November, Whipple realised
that the comet’s orbit was similar to that of Comet Stephan,
thus the comet was renamed Stephan-Oterma.

With a period of 37.7 years, Stephan-Oterma next returned to
perihelion in 1980, when it brightened to 9" magnitude. The



2018 return will see it reach perihelion on 11 November, at a
distance of 1.59 au from the Sun.

Comet Stephan-Oterma’s next visit to the inner Solar System
will be in 2056, just five years before the return of Halley.

46P/Wirtanen: Carl Wirtanen (Lick Observatory) discovered
this comet on 15 January 1948. The following month saw the
recognition that the comet had a short period, orbiting the Sun
every 6.7 years. Since then, Comet Wirtanen has been sighted
at each subsequent return except for that of 1980. Close
approaches to Jupiter in 1972 (0.28 au) and 1984 (0.47 au)
have reduced Wirtanen’s perihelion distance since discovery
from 1.6 au to 1.1 au, and its period down to 5.4 years.

2018 sees Wirtanen reach perihelion on 12 December. Four
days later, Wirtanen’s approach to within 0.078 au of Earth on
16 December will be the 15™ closest approach of a comet to
Earth in recorded history. It should reach naked-eye visibility
but the coma will be spread out over a wide area, making the
comet harder to see.

64P/Swift-Gehrels: American astronomer Lewis Swift
discovered this comet on 17 November 1889. Several elliptical
orbits were calculated, with periods ranging from 8.5 to 9
years, but the comet could not be sighted at subsequent returns
and was considered lost.

On 8 February 1973, Tom Gehrels discovered a comet during
the course of a minor planet search at Palomar Observatory.
By the end of February, Brian Marsden had calculated an
elliptical orbit that was very similar to the lost comet Swift. At
present, Swift-Gehrels has a period of 9.3 years and reaches

perihelion in 2018 on 3 November. It passes within 0.45 au of
Earth during this return, its closest approach since discovery.

P/2013 CUy,9 (PANSTARRS): Discovered on 13 February
2013 during the course of the Pan-STARRS sky survey,
which thus far has netted 157 comet discoveries, P/2013

CU |9 (PANSTARRS) was originally classified as an asteroid.
Subsequent observations in June of that year revealed
cometary activity. With a period of 4.9 years, the intrinsically
faint comet reaches perihelion in 2018 on 24 June, at a
distance of 0.8 au from the Sun. The comet can pass close

to Earth, coming within 0.25 au in July 2018 and 0.13 au in
2023.

C/2016 M1 (PANSTARRS): This comet was found on 22
June 2016 on images taken with the 1.8-metre Pan-STARRS
telescope in Hawaii. Comet C/2016 M1 (PANSTARRS)
reaches perihelion at 2.2 au from the Sun on 10 August, 2018.

C/2016 R2 (PANSTARRS): The third Pan-STARRS comet in
this preview, it was first noticed on images taken 30 August

2016. Coming to perihelion in 2018 on 9 May at a distance of
2.6 au from the Sun, it has brightened rapidly since discovery.

BIOGRAPHICAL NOTE Greg Bryant is Sky & Telescope
magazine's Southern Hemisphere contributing editor and can
be reached at gchbryant@fastmail fm. He has been following
comets since the mid-1980s and enjoys noting each year’s new
comet discoveries.

BRIGHT COMETS FOR 2018 — ORBITAL ELEMENTS (Equinox 2000.0)

one indicate a known periodic comet with an elliptical
orbit. A value equal to or greater than one indicates: an
open orbit (a once only visitor to the Solar System),
it has a very long period (thousands of years) or it is
newly discovered and astronomers have not clearly
defined its orbit.

Period The comet’s period (time taken for one orbit of the
Sun) in years.

® Argument of Perihelion. The angle from the ascending
node to perihelion (measured in the plane of the
comet’s orbit in the direction of motion of the comet).

Comet Name Perihelion Date q e Period ® Q i H1 | K1
yyyy mm dd.dddd au years ° ° °
C/2016 R2 (PANSTARRS) 2018 05 09.5938 | 2.602346 | 0.996484 33.1935 | 80.5700 58.2196 4.0 | 10.0
P/2013 CUjp9 (PANSTARRS) | 2018 06 24.3623 | 0.797942 | 0.722629 4.9 211.9303 | 46.2283 12.1554 | 15.0 | 10.0
C/2016 M1 (PANSTARRS) 2018 08 10.2120 | 2.210610 | 0.998904 209.8272 | 92.2041 90.9937 5.0 | 10.0
21P/Giacobini-Zinner 2018 09 10.3224 | 1.014062 | 0.710432 6.6 172.7756 | 195.4139 32.0083 9.0 |15.0
38P/Stephan-Oterma 2018 11 10.9914 | 1.588033 | 0.859223 37.9 359.6001 78.0076 18.3535 3.5 |30.0
64P/Swift-Gehrels 2018 11 03.8993 | 1.393516 | 0.687268 9.4 97.1397 |300.0032 8.9476 | 10.0 | 17.5
46P/Wirtanen 2018 12 12.9892 | 1.055173 | 0.658487 5.4 356.3416 | 82.1696 11.7461 9.0 | 15.0
COMET ELEMENTS (above) Q Longitude of Ascending Node. The point of
intersection between the plane of the comet’s orbit and

Perihelion Date The Date of closest approach to the Sun. the plane of the Earth’s orbit (Ecliptic) as the comet
q The perihelion distance in au (astronomical units). moves north.

e The eccentricity of the comet’s orbit. Values less than i Inclination. Angle between the plane of the comet’s

orbit and the plane of the ecliptic. A value greater than
90° means the comet’s orbit direction is retrograde
(moves in the opposite direction to the planets).

H1 The absolute total magnitude of the comet, which is
the theoretical brightness of the comet if it were 1 au
from the Sun and the Earth.

K1 A constant used in calculating the comet’s total
magnitude (see ‘explanation of comet ephemerides’
opposite for further details).

Calculation of ephemerides from these elements is complex
(but not difficult, with the power of home computers) but
beyond the scope of this book.
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Comet C/2016 R2 (PANSTARRS) Comet 46P/Wirtanen
R

Date RA Dec A Rise |Transit| Set Elg | Mag Date RA Dec A R Rise |Transit| Set Elg | Mag
h m o au au hh:mm | hh:mm | hh:mm ° h m ° ! au au hh:mm | hh:mm | hh:mm °

06 Jan |04 18.5| +1537|2.089 | 2.910 | 15:52 | 21:11 | 02:33 | 139.8| 10.2 04 Aug |01 00.0| —14 13| 1.173 | 1.908 | 21:22 | 04:07 | 10:47 | 121.3| 13.6
13Jan |04 11.7| +17 41 |2.129 | 2.878 | 15:24 | 20:37 | 01:53 | 131.7| 10.2 11 Aug |01 08.7| —14 54| 1.066 | 1.848 | 21:01 | 03:48 | 10:30 | 125.4| 13.1
20 Jan |04 06.1| +1944 | 2.182 | 2.848 | 14:57 | 20:04 | 01:14 | 123.7| 10.2 18 Aug |01 17.0| —1547|0.964 | 1.788 | 20:39 | 03:29 | 10:14 | 129.6| 12.7
27 Jan |04 02.0| +2143|2.245|2.819 | 14:31 | 19:33 | 00:35| 116.0| 10.3 25 Aug |0124.7| —16 54| 0.869 | 1.728 | 20:16 | 03:09 | 09:58 | 133.5| 12.3
03 Feb |03 59.4| +23 38 |2.315|2.792 | 14:08 | 19:02 | 23:55 | 108.7| 10.3 01 Sep |0131.9| —18 15{0.781 | 1.668 | 19:52 | 02:49 | 09:42 | 137.1| 11.8
10 Feb |03 58.3| +25302.392{2.766 | 13:46 | 18:33 | 23:21 | 101.7| 10.3 08 Sep |01 38.4| —19500.700 | 1.609 | 19:26 | 02:27 | 09:25 | 140.2| 11.3
17 Feb |03 58.7| +27 19| 2.472|2.742 | 13:25 | 18:06 | 22:47 | 95.1| 10.3 15 Sep |01 44.0| —2137|0.625 | 1.550 | 18:58 | 02:05 | 09:09 | 142.6| 10.8
24 Feb |04 00.5| +29 04| 2.554 1 2.720 | 13:05 | 17:40 | 22:14 | 88.8| 10.4 22 Sep |0148.7| —2335|0.557 | 1.491 | 18:29 | 01:43 | 08:53 | 144.1| 10.3
03 Mar |04 03.6| +30 46 | 2.636 | 2.699 | 12:47 | 17:16 | 21:44 | 82.9| 10.4 29 Sep |0152.5| —2540|0.496 | 1.434 | 17:58 | 01:19 | 08:36 | 144.3| 9.8
10 Mar |04 07.9| +3225|2.718 | 2.681 | 12:31 | 16:53 | 21:14| 77.3|10.5 06 Oct |01 55.1| —2745|0.441 | 1.379 | 17:26 | 00:54 | 08:18 | 143.3| 9.3
17 Mar |04 13.5| +34 02| 2.798 | 2.664 | 12:15| 16:31 | 20:45 | 72.0| 10.5 13 Oct |01 56.7| —2943|0.391 | 1.325 | 16:52 | 00:28 | 08:00 | 141.2| 8.8
24 Mar |04 20.3| +3537|2.874|2.649 | 12:02 | 16:10 | 20:17| 67.0| 10.5 20 Oct |01 57.7| —3124|0.345 | 1.274 | 16:19 | 00:01 | 07:41 | 138.2| 8.3
31 Mar |04 28.1| +37 09 | 2.948 | 2.636 | 11:50 | 15:50 | 19:51 | 62.3| 10.6 27 Oct |01 58.4| —3236|0.303 | 1.227 | 15:47 | 23:32 | 07:19 | 134.8| 7.7
07 Apr |04 37.0| +3839|3.017 | 2.625 | 11:38 | 15:32 | 19:25| 57.9| 10.6 03 Nov |01 59.4| -3309|0.264 | 1.183 | 15:18 | 23:05 | 06:54 | 131.4| 7.2
14 Apr |04 46.9| +40 06| 3.081 | 2.617 | 11:28 | 15:14 | 19:00 | 53.8| 10.6 10 Nov |02 01.7| —32 44| 0.226 | 1.145 | 14:55 | 22:40 | 06:27 | 128.4| 6.6
21 Apr |04 57.9| +41 30 3.141 | 2.610 | 11:20 | 14:57 | 18:35| 49.9| 10.7 17 Nov |02 06.6| =30 59| 0.189 | 1.112 | 14:39 | 22:17 | 05:57 | 126.5| 6.1
28 Apr |0509.9| +42 52|3.195 | 2.605 | 11:12 | 14:42 | 18:11 | 46.4| 10.7 24 Nov |02 15.8| —27 10| 0.154 | 1.086 | 14:35 | 21:59 | 05:25 | 126.5| 5.5
05 May |05 22.8| +44 11 |3.245|2.603 | 11:06 | 14:27 | 17:48 | 43.2| 10.7 01 Dec |0231.9| —19 54| 0.121 | 1.068 | 14:49 | 21:48 | 04:48 | 129.8| 4.8
Comet 38P/Stephan-0terma 08 Dec |02 59.2| —06 21 {0.093 | 1.057 | 15:28 | 21:47 | 04:09 | 139.0| 4.2

Date RA Dec n R | Rise |Transit| Set Elg | Mag 15 Dec |03 44.7| +16 10| 0.078 | 1.056 | 16:47 | 22:05 | 03:25 | 154.7| 3.8
wom e ol | w e | | b | 22 Dec |04 55.8| +40 37 | 0.084 | 1.062 | 19:05 | 22:49 | 02:35| 158.3| 4.0

01 Sep |0443.3| +07 17| 1.547 | 1.818 ] 00:17 | 06:00 | 11:42 | 88.0] 12.2 29 Dec |06 24.7| +54 37(0.108 | 1.077 | 22:20 | 23:50 | 01:22 | 148.6| 4.7

08 Sep |04 59.9| +08 18| 1.459 | 1.778 | 00:09 | 05:49 | 11:28 | 90.4| 11.8
15 Sep |0516.8| +09 21| 1.374 | 1.741 | 00:01 | 05:38 | 11:14 | 92.8| 11.4
22 Sep |0533.9| +1026|1.294 | 1.708 | 23:50 | 05:28 | 11:01 | 95.2| 11.0
29 Sep [0551.1| +1136| 1.219|1.678 | 23:43 | 05:17 | 10:47 | 97.6| 10.7
06 Oct |06 08.3| +1251|1.149 | 1.652 | 23:36 | 05:07 | 10:33 | 100.2| 10.3
13 Oct |0625.4| +14 12| 1.084 | 1.630 | 23:30 | 04:56 | 10:19 | 102.9| 10.0
20 Oct |0642.4| +1541|1.024 | 1.612 | 23:23 | 04:46 | 10:04 | 105.9| 9.8
27 Oct |0659.0| +17 20| 0.970 | 1.599 | 23:17 | 04:35 | 09:49 | 109.0| 9.6
03 Nov |07 15.1| +19 10]0.921 | 1.591 | 23:11 | 04:23 | 09:32 | 112.5| 9.4
10 Nov |07 30.4 | +21 12| 0.878 | 1.588 | 23:05 | 04:11 | 09:13 | 116.3| 9.2
17 Nov |07 44.7| +23 27| 0.841 | 1.590 | 22:59 | 03:58 | 08:52 | 120.4| 9.2
24 Nov |07 57.8| +25 55| 0.811 | 1.597 | 22:53 | 03:44 | 08:29 | 124.9| 9.1
01 Dec |08 09.3| +28 35| 0.788 | 1.608 | 22:46 | 03:28 | 08:04 | 129.6| 9.2
08 Dec |08 19.0| +31 23| 0.773 | 1.624 | 22:39 | 03:10 | 07:36 | 134.6| 9.3
15 Dec |08 26.5| +34 14| 0.766 | 1.645 | 22:31 | 02:50 | 07:04 | 139.7| 9.4
22 Dec |08 31.9| +37 04| 0.768 | 1.670 | 22:22 | 02:27 | 06:29 | 144.6| 9.6
29 Dec |08 35.0| +3943|0.779 | 1.699 | 22:11 | 02:03 | 05:51 | 149.0| 9.9

Comet 64P/Swift-Gehrels
A

Date RA Dec R Rise |Transit| Set Elg | Mag

h m au au hh:mm | hh:mm | hh:mm °

01 Sep |00 17.6| +2027|0.663 | 1.587 | 20:27 | 01:35 | 06:38 | 142.4| 12.6
08 Sep |0021.1| +2310]0.610 | 1.550 | 20:11 | 01:11 | 06:06 | 145.5| 12.3
15 Sep |0023.9| +2551|0.566 | 1.516 | 19:56 | 00:46 | 05:32 | 148.1| 11.9
22 Sep |0026.1| +2825]0.528 | 1.485 | 19:40 | 00:20 | 04:57 | 150.1| 11.6
29 Sep |00 28.0| +30 48| 0.498 | 1.459 | 19:23 | 23:51 | 04:22 | 151.3| 11.4
06 Oct |0030.0| +3253]0.475|1.436 | 19:06 | 23:26 | 03:49 | 151.8| 11.1
13 Oct |00 32.7| +34 34| 0.459 | 1.418 | 18:48 | 23:01 | 03:17 | 151.6| 11.0
20 Oct |00 36.6| +3548|0.449 | 1.405 | 18:30 | 22:38 | 02:47 | 150.9| 10.8
27 Oct |0042.4| +36 35| 0.445| 1.397 | 18:12 | 22:16 | 02:22 | 149.8| 10.8
03 Nov |00 50.3| +36 53 |0.447 | 1.394 | 17:54 | 21:56 | 02:01 | 148.6| 10.8
10 Nov |01 00.4| +36 45| 0.456 | 1.396 | 17:36 | 21:38 | 01:44 | 147.2| 10.8
17 Nov |01 12.7| +36 16| 0.471 | 1.403 | 17:18 | 21:23 | 01:32 | 145.6| 10.9
24 Nov |01 26.8| +3530|0.492 | 1.414 | 17:01 | 21:10 | 01:22 | 143.8| 11.1
01 Dec |0142.3| +3432]0.520 | 1.431 | 16:45 | 20:58 | 01:14 | 141.8| 11.3
08 Dec |01 58.7| +33 28 | 0.555 | 1.453 | 16:29 | 20:47 | 01:07 | 139.5| 11.6
15 Dec |02 15.7| +3222]0.598 | 1.478 | 16:14 | 20:36 | 01:01 | 136.8| 11.9

22 Dec |0232.9| +31 17| 0.648 | 1.508 | 15:59 | 20:26 | 00:55 | 133.9| 12.2 Hale-Bopp on 8 April 1997 from the VLA, New Mexico. Six
29 Dec |02 50.0| +30 17| 0.706 | 1.541 | 15:45{20:15 | 00:49 | 130.8| 12.5 minutes on Kodak Royal 1000, 135 mm £/2.8 lens.




Comet 21P/G1ac0b1n1—Z1nner Comet P/2013 CU129 (PANSTARRS)

Date
RA, Dec

A (delta)
R

Rise,
Transit,
Set

Elg

Mag

COMET EPHEMERIDES

at 0 hr UT (10am EST, 9:30am CST and 8 am WST).
Right Ascension and Declination are for equinox

2000.0

Geocentric distance (distance from the Earth) in au.
Heliocentric distance (distance from the Sun) in au.
Times given are approximate and will vary between
locations. Where no rise or set time is given, the

comet is circumpolar.

Elongation; angular distance of the comet

from the Sun.

This is the expected total magnitude of the comet. The
value is only an estimate and for periodic comets it is
usually based on the behaviour of its brightness during

previous return(s).

The estimate of total magnitude is normally calculated using:
Mag = HI1 + 5 log (A) + K1 log R

See the table of elements opposite for the values of H1 and
K1. For many comets the K1 value is equal to 10. For newly
discovered comets the value of K1 is mostly assumed to be
equal to 10 until its light curve can be studied in detail. The
brightness of a comet is often very uncertain, especially for
those newly discovered. In fact, it is now believed that comets
making their first visit to the Sun have an average K1 value of
approximately 7.5. Comets have also been known to suddenly
flare up or fade away and some have even shown a different
behaviour in their light curve (changed values for H1 and K1)
after perihelion compared to before. There are also constants
of H2 and K2 used by astronomers which refer to the absolute
magnitude and the K constant for the nucleus of the comet.
These are not used in this publication.

Date RA Dec R Rise |Transit| Set Elg | Mag Date RA Dec Rise |Transit| Set Elg | Mag
h m ° ' au au hh:mm | hh:mm | hh:mm ° h m ° ' au au hh:mm | hh:mm | hh:mm °

02Jun |2031.0] +33 48| 1.146 | 1.673 | 23:27 | 03:47 | 08:02 | 101.4| 12.6 09 Jun |0857.3| +15 17| 0.464 | 0.836 | 10:23 | 15:43 | 21:03 | 54.5| 12.6

09 Jun |2042.9| +3736 | 1.067 | 1.608 | 23:28 | 03:31 | 07:29 | 101.1| 12.2 16 Jun |08 54.0| +10 07 | 0.404 | 0.810 | 09:38 | 15:13 | 20:47 | 48.9| 12.1

16 Jun |20 55.6 | +4132 | 0.993 | 1.544 | 23:34 | 03:16 | 06:53 | 100.4| 11.8 23 Jun |08 43.5| +03 49 | 0.346 | 0.798 | 08:42 | 14:34 [ 20:26 | 42.9| 11.7

23Jun |2109.7| +4531|0.924 | 1.481 | 23:47 | 03:02 | 06:13 | 99.4| 11.4 30Jun | 0822.7| —03 48 | 0.296 | 0.803 | 07:34 | 13:46 | 19:58 | 37.7| 11.4

30 Jun |2125.9| +49 33 | 0.859 | 1.418 | 00:13 | 02:51 | 05:28 | 97.9] 10.9 07Jul |0748.7| —12310.259 | 0.824 | 06:08 | 12:45 | 19:21| 36.9| 11.2

07Jul | 21454 +53330.797 | 1.357 | 00:55 | 02:43 | 04:29 | 96.2| 10.5 14Jul |0701.3] 21120239 |0.859 | 04:27 | 11:30 | 18:32 | 43.6| 11.2
Too far North 21 Jul |0604.7| 2811 0.236 | 0.906 | 02:39 | 10:05 | 17:32| 56.2| 11.4

01 Sep |04 59.7| +48 30| 0.407| 1.023 | 03:29 | 06:16 | 09:04| 80.4| 7.2 28 Jul | 0506.6| 3233 0.246 | 0.962 | 00:56 | 08:40 | 16:24 | 70.6| 11.8

08 Sep |0538.2| +37 210392 1.015 | 02:27 | 06:27 | 10:27| 79.8] 7.1

15 Sep |06 07.0| +25 15| 0.394 | 1.016 | 01:40 | 06:28 | 11:17| 80.3| 7.1

22 Sep |0629.1| +1327 | 0.411 | 1.028 | 00:57 | 06:22 | 11:48 | 81.6| 7.2

29 Sep |06 46.5 | +02 52 | 0.442 | 1.049 | 00:18 | 06:12 | 12:06 | 83.6| 7.5

06 Oct |0700.1| —06 10| 0.481 | 1.078 | 23:36 | 05:59 | 12:16| 85.9| 7.9

130ct |0710.5| 1341 |0.527 | 1.116 | 22:58 | 05:41 | 12:20| 88.4| 8.3

20 Oct |07 18.0| 1954 |0.575 | 1.159 | 22:18 | 05:21 | 12:19| 91.1| 8.8

27 Oct |0722.6| —2503|0.624 | 1.208 | 21:39 | 04:58 | 12:13 | 93.8| 9.2 Date RA Dec Rise |Transit| Set | Elg|Mag

03 Nov |07 24.5| —29 17| 0.672 | 1.262| 20:57 | 04:32 | 12:03| 96.7| 9.6 h_m © | o | | bhom | b | bhmm -

10 Now |07 236 3245 | 0.719 | 1318 | 20:15 | 04:04 | 1149 | 99| 10.1 03 Mar | 19 15.1] +00 56 | 3.303 | 2.855 | 02:29 | 08:28 | 14:27 | 55.2| 122

17 Nov |0720.0| 3529 0.766 | 1.378 | 19:32 | 03:33 | 11:30 | 102.7| 10.5 10 Mar | 1920.7) +00 10 3.171 2.808 | 02:05 | 08:06 | 14:07)| 59.9) 12.0

24 Nov |07 14.0| 3732|0812 | 1439 | 18.48 | 0259 | 11.06 | 105.8| 10.9 17 Mar |1925.8| 0039 |3.032 |2.762 | 01:41 | 07:44 | 13:48 | 65.0| 11.8

01 Dec |07 05.9| 38 54| 0.858 | 1.502 | 18:05 | 02:24 | 10:38 | 108.9| 11.3 24 Mar |19 305 01 33 ) 2.887) 2.717 | 01:16 | 07:21 | 13:27] 70.2| 11.6

08 Dec |06 56.4| —39 36| 0.905 | 1.566 | 17:25 | 01:47 | 10:05 | 111.8| 11.7 Sl Nl Wm0 o e erori o (0 st ol Koo 31 DT 00 IS RS

15 Dec |06 46.1| 3937 0.953 | 1.630 | 16:46 | 01:09 | 09:27 | 114.6| 12.1 07 Apr | 1937.9) ~03 421258312630 00:22 | 06:34 | 12:45| 816 11.3

22 Dec |06 35.9| —39 01| 1.005 | 1.695 | 16:12 | 00:31 | 08:46 | 117.0| 12.4 e el SO 2 20/ 2t st U 1| ) Tl

21 Apr |1942.0| —06 35|2.270 | 2.549 | 23:19 | 05:43 | 12:02 | 94.2| 10.8
28 Apr | 19423 | —08 28 | 2.114 | 2.511 | 22:47 | 05:16 | 11:40 | 101.2| 10.6
05 May | 1941.1| —-1043|1.961 | 2.475 | 22:12 | 04:47 | 11:18 | 108.6| 10.4
12 May |19 38.2| —13 25| 1.815 | 2.441 | 21:34 | 04:16 | 10:55 | 116.6| 10.2
19 May |19 33.1| -1641|1.678 | 2.408 | 20:52 | 03:44 | 10:32 | 125.3| 9.9
26 May | 1925.2| —20 33| 1.555 | 2.378 | 20:04 | 03:09 | 10:08 | 134.6| 9.7
02 Jun |1913.9| —2504|1.450|2.350 | 19:11 | 02:30 | 09:45 | 144.4| 9.5
09 Jun |18 58.6| —3009 | 1.368 | 2.324 | 18:09 | 01:47 | 09:21 | 154.1| 9.3
16 Jun |18 38.6| —3533|1.313|2.300 | 16:58 | 01:00 | 08:57 | 161.8| 9.2
23 Jun |18 13.5| —4055|1.290 | 2.280 | 15:38 | 00:07 | 08:32 | 162.4| 9.1
30Jun |17 43.8| -4546|1.298 |2.261 | 14:07 | 23:07 | 08:08 | 155.2| 9.1
07 Jul |17 10.9| —49 43 | 1.335 | 2.246 | 12:30 | 22:06 | 07:45 | 145.1] 9.1
14 Jul | 1637.3| =5237|1.398|2.233 | 10:50 | 21:06 | 07:24 | 134.6| 9.2
21 Jul |16 05.8| —54 32| 1.482 | 2.223 | 09:08 | 20:06 | 07:08 | 124.7| 9.3

28 Jul |1538.4| —5544|1.580|2.216 19:11 115.6) 9.4
04 Aug | 1515.9| —56 28 | 1.687 | 2.212 18:21 107.2] 9.6
11 Aug |14 58.4| —56 57| 1.801 | 2.211 17:36 99.7) 9.7
18 Aug | 14453 | =57 21| 1.917 | 2.212 16:55 929/ 9.9
25 Aug |14 36.0| —5746|2.032|2.217 16:18 86.7| 10.0
01 Sep |1429.8| —58 16 |2.144 | 2.225 15:45 81.1) 10.1
08 Sep |14 26.1| —58 53| 2.253 | 2.236 15:14 76.1] 10.3
15 Sep |14 24.5| —59 38 |2.355|2.249 14:45 71.5)10.4
22 Sep | 1424.7| —60 31 | 2.451 | 2.265 14:17 67.5] 10.5
29 Sep |1426.4| —6132|2.540 | 2.284 13:52 63.9] 10.6
06 Oct | 1429.5| —62422.621 | 2.305 13:27 60.8| 10.7
13 Oct |14 33.7| —64 00| 2.693 | 2.329 13:04 58.3|10.8
20 Oct |14 39.1| —6527|2.757 | 2.356 12:42 56.3/ 10.9
27 Oct |14 45.6| —67 03 | 2.813 | 2.384 12:20 54.9| 11.0
03 Nov | 14 53.3| —68 47 | 2.861 | 2.415 12:01 54.0| 11.1
10 Nov | 1502.4| =70 39 | 2.901 | 2.448 11:43 537/ 11.2
17 Nov | 1513.3| =72 39|2.934 | 2.483 11:26 53.8/ 11.3
24 Nov | 1526.4| —74 48 | 2.961 | 2.520 11:12 545 11.4
01 Dec |1543.1| =77 03 2.982 | 2.558 11:01 55.6| 11.5
08 Dec |16 05.6 | —79 25|2.999 | 2.598 10:57 57.1| 11.5
15 Dec |16 39.2| —81 50| 3.012 | 2.640 11:03 58.8| 11.6
22 Dec |17 37.7| -84 09 | 3.022 | 2.682 11:36 60.7| 11.7
29 Dec |1935.5| —85543.032|2.727 13:06 62.8] 11.8
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MINOR PLANETS
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As well as the planets, their moons and
the comets, the Solar System contains

numerous smaller bodies known as minor planets or asteroids. There are now hundreds
of thousands of such bodies catalogued. Most of these are found in the asteroid belt
between the orbits of Mars and Jupiter. The majority of these objects are extremely
faint and difficult to observe. Many can be found by imaging the area, at least twice,
over several days and detecting them as they move against the distant star field. The
same can be achieved by observing the field and making drawings over several days to
detect which star has moved. Be sure you have the right field of view. Only about sixty
of these bodies can be considered bright (by amateur standards) and most of them only

BRIGHT DWARF AND MINOR PLANET POSITIONS (o Hr ut, EPOCH 2000.0)

Included are ephemerides for the 14 brightest minor or dwarf planets reaching

considered here, 1 Ceres is the only dwarf planet that makes the grade.

opposition in 2018, plus 2 Pallas (opposition 28 Oct 2017). Pallas reaches magnitude
8.7 with the rest with a maximum of 9.9 or brighter. As only the 15 bright ones are

A total of 28 reach magnitude 10.2 or greater, and have selected conjunctions included
in the diary in Part I. The period considered for the conjunctions was three months
either side of opposition (providing it’s brighter than 11.0 magnitude throughout) and
Ceres, Pallas and Vesta for the whole year except solar conjunction (within 18° of the

around their time of opposition. Sun).
1 Ceres 2 Pallas 3 Juno 4 Vesta 6 Hebe
Ioie hllfAmm Dic " i Lo h}IfAmm DSC ' HE Loie hllfAmm D‘:C " . Lo h}{{Amm Dgc ! = Ioie hllfAmm Dic " i
Jan 6| 09 312 +26 45 73 Jan 6| 02 354 -2507 87 Jul 14| 02 17.6 +09 28 9.6 Mar 24| 17 485 -17 30 7.2 Jul 14| 04 01.7 +08 49 10.1
131 09 274 +27 43 7.1 13| 02 385 -23 55 88 21 02 299 +09 48 95 31| 17 567 -17 30 7.0 21| 04 169 +09 08 10.1
20| 09 223 +28 41 7.0 20| 02 42.8 -22 37 88 28| 02 420 +10 01 94 Apr 7| 18 039 -17 30 69 28| 04 31.8 +09 21 10.0
27| 09 163 +29 36 6.9 27| 02 483 -21 14 89 Aug 4| 02 537 +10 06 93 14| 18 099 -17 30 6.8 Aug 4| 04 464 +09 28 10.0
Feb 3| 09 098 +30 26 6.9 Feb 3| 02 549 -19 48 89 11} 03 05.0 +10 03 9.2 21| 18 145 -17 30 6.7 11| 05 00.6 +09 28 10.0
10| 09 03.1 +31 07 7.0 10| 03 024 -18 19 9.0 18] 03 159 +09 51 9.1 28| 18 17.7 -17 33 6.5 18| 05 143 +09 23 10.0
17| 08 56.7 +31 37 7.1 17| 03 10.8 -16 50 9.0 25| 03 260 +09 30 9.0 May 5| 18 193 -17 38 6.4 25| 05276 +09 12 99
24| 08 51.1 +31 57 72 24| 03 200 -1520 9.0 Sep 1| 03 354 +09 00 89 12| 18 193 -17 47 6.2 Sep 1| 05402 +08 55 99
Mar 3| 08 46.7 +32 05 74 Mar 3| 03 299 -13 50 9.0 8| 03 439 +08 20 8.7 19| 18 175 -18 00 6.1 8| 05 522 +08 34 9.8
10| 08 436 +32 04 75 10| 03 405 -1222 9.0 15| 03 514 +07 31 8.6 26| 18 142 -18 18 59 15| 06 03.4 +08 09 9.8
17| 08 420 +31 53 7.7 17| 03 51.8 -10 55 9.1 22| 03 576 +06 32 84 Jun 2| 18 094 -18 39 57 22| 06 13.8 +07 39 9.7
24| 08 419 +31 35 78 24| 04 036 -09 31 9.1 29| 04 025 +0525 83 9| 18 033 -19 04 5.6 29| 06 233 +07 08 9.7
31| 08 433 +31 09 79 31| 04 16.0 -08 10 9.1 Oct 6| 04 058 +04 11 8.1 16 | 17 56.5 -19 31 5.4 Oct 6| 06 31.7 +06 34 9.6
Apr 7| 08 46.0 +30 38 8.0 Apr 7| 04 288 -06 53 9.1 13| 04 07.5 +02 51 8.0 23| 17 493 -20 01 54 13| 06 389 +05 59 95
14| 08 50.0 +30 02 8.2 14| 04 421 -0539 9.1 20| 04 07.6 +01 27 7.8 30| 17 423 -20 31 5.6 20| 06 449 +0524 94
21| 08 552 +29 22 83 21| 04 557 -04 30 9.1 27| 04 06.1 +00 05 7.7 Jul 71 17 36.1 -21 02 5.7 27| 06 494 +04 51 93
28| 09 01.3 +28 38 83 28| 05 09.8 -03 26 9.1 Nov 3| 04 03.1 -01 14 7.6 14| 17 309 -21 32 59 Nov 3| 06 525 +04 22 9.2
May 5| 09 083 +27 50 8.4 May 5| 05241 -0228 9.1 10| 03 589 -0223 75 21 17 272 -22 01 6.1 10| 06 539 +03 56 9.1
12| 09 160 +26 59 8.5 12| 05 38.8 -01 34 9.0 17| 03 539 -03 20 74 28| 17 252 -22 30 6.2 17| 06 53.6 +03 38 9.0
19| 09 244 +26 04 8.6 19| 05 53.6 -00 47 9.0 24| 03 486 -0401 75 Aug 4| 17 248 -22 58 64 24| 06 51.6 +03 28 89
26| 09 333 +2507 8.6 26| 06 08.7 -00 06 9.0 Dec 1| 03 435 -0422 76 11| 17 262 -23 25 65 Dec 1| 06 48.0 +03 28 8.7
Jun 2| 09 426 +24 06 8.7 Jun 2| 06 240 +00 29 9.0 8| 03 39.1 -0425 7.7 18| 17 29.1 -23 51 6.7 8| 06 42.8 +03 40 8.6
9| 09 523 +23 03 87 9| 06 393 +00 58 9.0 15| 03 357 -04 10 7.8 25| 17 336 -24 15 6.8 15| 06 36.5 +04 05 8.5
16 | 10 023 +21 58 8.7 16| 06 548 +01 21 9.0 22| 03 33.8 -03 38 8.0 Sep 1| 17395 -2437 7.0 22| 06 295 +04 42 85
23] 10 126 +20 50 88 23] 07 103 +0138 89 29] 03333 -0252 81 8| 17 466 -24 57 7.1 29| 0622.1 +0530 85
8 Flora 9 Metis 15 Eunomia 27 Euterpe 29 Amphitrite
e hllfAmm Dic " e Lo h}IfAmm DSC ! HE Ioie h:Amm D‘:C " i Lo h}{{Amm D?‘c ! = e hllfAmm Dﬂ:C " i
Jan 6| 06 480 +21 26 83 Mar 24| 17 573 -23 18 114 Feb 17| 15 082 -30 36 109 Jun 16| 23 124 -06 36 11.8 Mar 24| 17 499 -29 47 11.0
13| 06 403 +22 05 8.6 31| 18 02.7 -23 27 113 24| 15 11.5 -31 13 108 23| 23 174 -06 11 11.7 31 17 555 -30 07 10.9
20| 06 33.6 +22 40 88 Apr 7| 18 07.1 -23 37 112 Mar 3| 15 138 -31 46 10.7 30| 23 214 -0552 116 Apr 7| 17 599 -30 27 10.8
27| 06 284 +23 12 9.0 14| 18 103 -23 47 11.1 10 15 150 -32 17 10.6 Jul 7] 23245 -0539 115 14 18 03.1 -30 47 10.7
Feb 3| 06 250 +23 39 9.2 21| 18 123 -23 59 109 17| 15 149 -32 42 105 14| 23 265 -0533 113 21| 18 05.1 -31 08 10.5
10| 06 235 +24 03 94 28| 18 129 -24 12 10.8 24| 15 13.6 -33 03 104 21| 23 273 -05 36 11.1 28| 18 05.6 -3129 104
171 06 240 +24 23 96 May 5| 18 12.0 -24 26 10.7 31 15 11.0 -33 17 103 28| 23 26.8 -05 46 11.0 May 5| 18 046 -31 50 103
24| 06 263 +24 39 98 12| 18 09.8 -24 41 105 Apr 7| 15072 -33 24 102 Aug 4| 23 251 -06 05 10.8 12| 18 02.1 -32 10 10.1
Mar 3| 06 30.2 +24 51 10.0 19| 18 06.1 -24 57 104 14| 15 023 -33 23 10.1 11| 23 220 -06 32 10.6 19 17 582 -32 28 10.0
10| 06 356 +25 00 10.2 26| 18 01.0 -25 13 10.2 21| 14 565 -33 12 10.0 18| 23 17.8 -07 05 104 26| 17 53.0 -3243 99
17| 06 424 +25 06 103 Jun 2| 17 548 -25 28 10.0 28| 14 500 -32 53 99 25| 23 124 -07 45 102 Jun 2| 17 46.6 -32 54 9.7
24| 06 502 +25 07 104 91 17 47.8 -2542 99 May 5| 14 432 -3225 98 Sep 1| 23 063 -08 28 10.0 9| 17 394 -3259 9.6
31| 06 59.1 +25 05 10.6 16 | 17 402 -25 53 9.7 12| 14 36.5 -31 48 9.8 8| 22597 -09 11 98 16 | 17 31.8 -32 58 95
Apr 7| 07 08.7 +24 58 10.7 23| 17 326 -26 02 9.8 19| 14 30.1 -31 06 9.8 15| 22 53.0 -09 53 10.0 23| 17 243 -32 51 9.6
14| 07 19.0 +24 47 10.8 30| 17 253 -26 08 10.0 26| 14243 -3019 99 22| 22 46.8 -10 31 10.2 30| 17 172 -32 39 9.7
21| 07 299 +24 31 109 Jul 70 17 187 -26 12 102 Jun 2| 14 195 -29 30 10.0 29| 22 413 -11 02 103 Jul 71 17 11.0 -32 21 9.8
28| 07 412 +24 11 11.0 14| 17 13.1 -26 14 103 9| 14 158 -28 41 10.1 Oct 6| 22 368 -11 24 105 14| 17 059 -32 01 10.0
May 5| 07 53.0 +23 47 11.1 21| 17 089 -26 15 10.5 16| 14 133 -27 55 10.2 13| 22338 -11 38 10.6 21| 17 02.1 -31 39 10.1
12| 08 049 +23 18 11.1 28 | 17 06.0 -26 17 10.6 23| 14 119 -27 12 103 20| 22 321 -11 42 108 28| 16 599 -31 17 102
19| 08 172 +22 45 112 Aug 4| 17 047 -26 18 10.7 30| 14 11.8 -26 34 104 27| 22 320 ~-11 38 109 Aug 4| 16 59.1 -30 56 104
26| 08 29.6 +22 08 11.3 11| 17 048 -26 21 109 Jul 7| 14 129 -26 02 10.5 Nov 3| 22333 -11 24 11.0 11| 16 59.8 -30 37 105
Jun 2| 08 42.0 +21 26 113 18| 17 063 -26 24 11.0 14| 14 150 -25 36 10.6 10| 22 361 -11 02 11.1 18| 17 01.9 -30 19 10.6
9| 08 546 +20 41 114 25| 17 09.1 -26 28 11.1 21| 14 182 -25 16 10.7 17| 22 40.1 -10 33 112 25| 17 053 -30 03 10.7
16| 09 072 +19 52 114 Sep 1 17 132 -26 33 112 28| 14 223 -2501 108 24| 22 453 -09 56 113 Sep 1| 17 099 -29 49 10.8
23| 09 198 +18 59 114 8] 17 184 -26 39 113 Aug 4| 14 272 -24 52 109 Dec 1| 22515 -09 13 114 8] 17 15.6 -29 37 109
30 Urania 40 Harmonia 51 Nemausa 88 Thisbe 115 Thyra
e hl:{Amm D‘:C " e (o h}IfAmm DSC B e h:Amm D‘:C " i (o h}{{Amm Dsc ! HE Ioeie hllfAmm Dﬂ:C " HE
Jun 30| 23 457 -00 28 11.7 Jul 14| 03 30.7 +15 41 118 Jan 6| 10 47.5 -01 07 11.2 Apr 28| 19 594 -20 58 11.6 Jun 9| 22 438 -06 40 12.0
Jul 71 23 51.6 +00 19 11.6 21| 03 433 +16 23 11.8 131 10 48.6 -01 09 11.1 May 5| 20 058 -2027 115 16 | 22 493 -05 31 11.8
14| 23 565 +01 01 11.5 28 | 03 55.6 +17 01 11.8 20| 10 482 -00 59 109 12| 20 11.2 -19 56 114 23| 22 539 -04 24 117
21| 00 004 +01 37 11.3 Aug 4| 04 07.7 +17 34 11.7 27| 10 46.5 -00 35 10.7 19 20 153 -19 28 11.2 30 22 574 -03 18 115
28| 00 03.0 +02 06 11.2 11 04 193 +18 03 11.7 Feb 3| 10 433 +00 02 10.5 26| 20 182 -19 01 11.1 Jul 7] 22598 -0216 114
Aug 4| 00 043 +02 26 11.0 18 | 04 30.5 +18 28 11.6 10| 10 39.0 +00 53 103 Jun 2| 20 198 -18 38 10.9 14| 23 00.8 -01 17 11.2
11| 00 042 +02 38 10.8 25| 04 412 +18 48 115 171 10 33.7 +01 55 10.1 91 20 199 -18 18 10.8 21| 23 005 -00 23 11.0
18] 00 02.6 +02 41 10.6 Sep 1] 04512 +19 05 11.5 24| 10 279 +03 05 99 16 | 20 18.6 -18 01 10.6 28| 22 58.6 +00 25 10.8
25| 23 59.6 +02 35 104 8] 05005 +19 19 114 Mar 3| 10 22.1 +04 21 99 23| 20 158 -17 48 104 Aug 4| 22 553 +01 08 10.6
Sep 1| 23 553 +02 19 10.2 15 05 09.0 +19 29 113 10| 10 16.6 +05 38 10.1 30| 20 11.8 -17 39 10.2 11| 22 505 +01 43 104
8| 23 499 +01 55 10.0 22| 05 165 +19 37 112 17| 10 11.8 +06 51 10.3 Jul 71 20 06.7 -17 33 10.0 18| 22 444 +02 10 10.2
15 23 438 +01 25 9.7 29| 05 228 +19 43 11.1 24| 10 083 +07 59 10.5 14| 20 00.8 -17 29 9.8 25| 22 374 +02 29 10.0
22| 23 373 +00 51 9.7 Oct 6| 05279 +19 48 11.0 31| 10 06.0 +08 57 10.7 21| 19 545 -17 27 9.7 Sep 1| 22297 +02 40 99
29| 23 312 +00 16 99 13| 05 31.6 +19 52 108 Apr 7| 10 053 +09 45 109 28| 19 482 -17 26 99 8] 22220 +0243 99
Oct 6| 23 256 -00 17 10.1 20| 05 337 +19 55 10.7 14| 10 06.1 +10 22 11.0 Aug 4| 19 425 -17 25 10.1 15| 22 147 +02 40 10.0
13| 23 212 -00 45 103 27| 05 341 +19 58 10.5 21| 10 08.3 +10 48 11.2 11| 19 376 -17 24 102 22| 22 084 +02 33 10.2
20| 23 182 -01 07 10.5 Nov 3| 05327 +20 02 104 28| 10 119 +11 04 11.3 18 | 19 33.8 -17 23 104 29| 22 035 +02 24 103
27| 23 16.7 -01 20 10.6 10| 05295 +20 06 10.2 May 5| 10 16.7 +11 09 115 251 19 315 -17 21 10.6 Oct 6] 22002 +02 16 105
Nov 3| 23 168 -01 23 10.8 17| 05 24.6 +20 11 10.0 12| 10 226 +11 04 11.6 Sep 1| 19 30,6 -17 18 10.7 13| 21 586 +02 11 10.6
10| 23 185 -01 18 11.0 24| 05 183 +20 15 9.8 19 10 294 +10 51 11.7 8| 19 313 -17 14 109 20| 21 58.8 +02 09 10.8
17| 23 21.7 -01 03 11.1 Dec 1| 05109 +20 20 9.6 26| 10 372 +10 30 11.8 15| 19 334 -17 08 11.0 27| 22 00.8 +02 13 109
24| 23 263 -00 40 11.2 8| 05 028 +2025 94 Jun 2| 10 45.6 +10 02 119 22| 19 369 -16 59 112 Nov 3| 22 045 +02 22 11.0
Dec 1| 23 321 -0009 114 15| 04 54.7 +20 30 9.6 9| 10 547 +09 27 12.0 29| 19 41.7 -16 48 113 10| 22 09.6 +02 39 11.1
8| 23 39.0 +00 30 11.5 22| 04 472 +20 35 98 16 | 11 043 +08 47 12.1 Oct 6| 19 476 -16 34 114 17| 22 16.1 +03 01 11.2
15] 23 47.0 +01 15 11.6 29| 04 40.7 +20 41 10.0 23| 11 144 +08 01 12.1 13| 19 546 -16 17 11.5 24| 22 238 +03 31 113




METEOR SHOWERS

What is a meteor shower?

A meteor shower is no more than the leftover
debris from a comet. A comet has been best
described as a dirty snowball, a conglomerate
of ice, gas, dust and larger particles that
become meteoroids when freed from the
nucleus. When a comet is near perihelion,
very fine dust particles are released from the
nucleus as it is warmed by the Sun. These
particles are then pushed away by solar
radiation or solar wind to form the classic dust
tail of a comet. Pieces that are too large to be
blown away end up strewn along the comet’s
orbit to become meteoroids.

Ultimately the meteoroids spread out over

the comet’s orbit, somewhat like an elliptical-
shaped donut. The effects of solar radiation
and the slight gravity tug from the planets
will, over time, break up the stream. If the
Earth passes through a meteoroid stream we
will experience a meteor shower. A typical
visual meteor may be as small as a grain of
sand, up to the size of a small pea. Particles in

SHOWER

Quadrantids (QUA)
alpha-Centaurids (ACE)
gamma-Normids (GNO)
Lyrids (LYR)

pi-Puppids (PPU)*
eta-Aquarids (ETA)
eta-Lyrids (ELY)

June Bootids (JBO)*
Pisces Austrinids (PAU)
Southern delta-Aquarids (SDA)
alpha-Capricornids (CAP)
Perseids (PER)
kappa-Cygnids (KCG)
Aurigids (AUR)
September Perseids (SPE)
Draconids (DRA)*
Southern Taurids (STA)
delta-Aurigids (DAU)
epsilon-Geminids (EGE)
Orionids (ORI)

Leo Minorids (LMI)
Northern Taurids (NTA)
Leonids (LEO)
alpha-Monocerotids (AMO)
Phoenicids (PHO)
Puppid-Velids (PUP)
Monocerotids (MON)
sigma-Hydrids (HYD)
Geminids (GEM)

space that strike the Earth’s atmosphere will Coma Berenicids (COM)
have a minimum speed of 11 km/s (if the body | Dec. Leonis Minorids (DLM)
Ursids (URS)

MOON ACTIVITY MAX RADIANT  VEL ZHR

PHASE DURATION ACT RA Dec km/s
FM | Dec28—1Jan 12 | Jan 03 | 230° | +49° 41 120
LQ |Jan31—Feb20 | Feb 08 | 210° | —59° 56 6
NM | Feb 25 — Mar 28 | Mar 14 | 239° | -50° 56 6
FQ |Apr14—Apr30| Apr22 | 271° | +34° 49 18
FQ | Apr15—Apr28 | Apr23 | 110° | -45° 18 | var
LQ |Apr 19— May 28| May 06 | 338" | -01° 66 50
LQ |May 03 — May 14| May 09 | 287° | +44° 43 3
FM Jun 22 —Jul 02 | Jun 27 | 224° | +48° 18 var
FM | Jul 15—-Aug 10 | Jul 28 | 341° | -30° 35 5
FM | Jul 12 -Aug23 | Jul 30 | 340° | -16° 41 25
FM | Jul 03 —Aug 15| Jul30 | 307° | —-10° 23 5
NM | Jul 17 —Aug 24 | Aug 12| 048° | +58° 59 | 150
FQ |Aug 03 —Aug25| Aug 18| 286" | +59° 25 3
LQ |Aug28—Sep 05| Sep 01 | 091° | +39° 66 6
NM | Sep 05 — Sep 21 | Sep 09 | 048° | +40° 64 5
NM |Oct 06 — Oct 10| Oct 09 | 262° | +54° 20 var
NM | Sep 10 —Nov 20| Oct 10 | 032° | +09° 27 5
NM | Oct 10—Oct 18 | Oct 11 | 084° | +44° 64 2
FQ | Oct 14 —0Oct27 | Oct 18 | 102° | +27° 70 3
FM | Oct 02 —Nov 07| Oct 21 | 095° | +16° 66 15
FM | Oct 19 —Oct 27 | Oct 24 | 162° | +37° 62 2
NM | Oct 20 — Dec 10 | Nov 12 | 058° | +22° 29 5
FQ |Nov 06 —Nov 30| Nov 17 | 152° | +22° 71 15
FM [Nov 15 —Nov 25| Nov 21 | 117° | +01° 65 Var
LQ |Nov28—Dec09| Dec02 | 018° | —53° 18 | Var
NM | Dec 01 —Dec 15| Dec 07 | 123° | —-45° 40 10
NM | Dec 05 — Dec 20| Dec 09 | 100° | +08° 42 2
NM | Dec 03 —Dec 15| Dec 12 | 127° | +02° 58 3
FQ |Dec 04 —Dec 17| Dec 14 | 112° | +33° 35 120
FQ |Dec 12 —Dec 23| Dec 16 | 175° | +18° 65 3
FM | Dec 05— Feb 04 | Dec 20 | 161° | +30° 64 5
FM |[Dec 17 — Dec 26| Dec 22 | 217° | +75° 33 10

is at rest when swept up by the Earth), and an
upper limit of 73 km/s. The Leonid meteors, at
71 km/s, are the fastest of the showers.

Incredible velocities such as these (a bullet from a rifle travels at about one
kilometre per second) result in the meteor’s kinetic energy being converted
to heat when it strikes the atmosphere at an altitude of about 100 km. The
surrounding air is heated to incandescence by friction and as a consequence
we can observe these tiny bodies as they self-destruct in our atmosphere.

Individual meteors during a shower appear to originate from a common
point in the sky, known as the radiant. This focal point is often named after
the constellation in which the meteors appear. The particles of meteoroid
streams travel though space in parallel paths. The apparent divergence from
the radiant is only an illusion, due to the effect of perspective. The way that
trees and buildings converge on either side of a long straight road is the
same effect that is seen when a meteor shower occurs far above an observer.

The table of Meteor Showers has been compiled from the Meteor Shower
Calendar produced by the International Meteor Organization (IMO). It is
the most accurate listing for naked eye meteor observing available today.
The table is complete in that both northern and southern showers are listed.
Serious meteor observing should be carried out under dark skies, and
preferably without the Moon. The best showers for this year, taking into
consideration the lunar phase, are summarised in each monthly section.

In addition to the showers catalogued, an average of about 5 to 10 sporadic
or random meteors are visible per hour under dark sky conditions. More
meteors are seen in the morning sky than in the evening; as the morning
sky is facing the Earth’s motion in space we tend to run into and sweep up
meteors, whereas evening meteors must have sufficient velocity to catch
up to the speeding Earth. Amateurs wishing to follow up an interest in
meteors, and even make a contribution to meteor science, should contact
the International Meteor Organization. www.imo.net/

Table Notes (above)

Shower Name The shower is named after
the constellation in which the radiant
appears, or a bright star near that point. A
shower marked with an asterisk (*) is only
occasionally active.

Moon Phase The phase of the Moon
nearest the date of maximum activity.

If a Full Moon occurs near a shower’s
maximum period, only the very brightest
of meteors will be seen.

Activity Duration The approximate dates
when the shower is active.

Max Act The date when maximum activity
can be expected.

Radiant The position of the shower
radiant in right ascension and declination
(RA is expressed in degrees). These
coordinates refer to the radiant position on
the date of maximum activity.

Vel The apparent velocity through the
atmosphere in kilometres per second. The
range can be from about 11 km/s (very
slow) to 71 km/s (very fast), medium
speed is about 40 km/s.

ZHR Zenith Hourly Rate at peak period.
A theoretical rate assuming the radiant

to be at the zenith with a sky limiting
magnitude of 6.5 (perfect conditions).

METEORS
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STARS

PART Ill — APPENDICES

— Abbreviations and Culmination at 9pm

Name Genitive Abr. Map Cul. Name Genitive Abr. Map Cul. Name Genitive Abr. Map Cul.
Andromeda  Andromedae And 3,9 Nov 23 | |Crater Crateris Crt 4,6 Apr26 ||Orion Orionis Ori 2,3 Jan27
Antlia Antliae Ant 4,6 Apr10 ||Crux Crucis Cru 1 May 12 ||Pavo Pavonis Pav 1,8 Aug29
Apus Apodis Aps 1 Jul5 Cygnus Cygni Cyg 9 Sepl3 ||Pegasus Pegasi Peg 9,3 Oct 16
Aquarius Aquarii Aqr 8 Oct9 Delphinus Delphini Del 9,8 Sep 14 | |Perseus Persei Per 3  Dec22
Aquila Aquilac Aql 8,9 Aug 30 ||Dorado Doradus Dor 2,1 Jan3l ||phoenix Phoenicis Phe 2,8 Nov I8
Ara Arae Ara 1,6 Jul2s5 ||Draco Draconis Dra 7,9 Jul8 Pictor Pictoris Pic 1,2 Jan30
Aries Arietis Ari 3 Dec 14 ||Equuleus Equulei Equ 9,8 Sep22 ||pjgceq Piscium Psc 3,9 Nov 1l
Auriga Aurigae Aur 3,5 Feb4 Eridanus Eridani Eri 2,1 Dec25 Piscis Piscis

Bootes Bootis Boo 7 Junle ||Fomax LG5 For 2 Dec 7| |Austrinus  Austrini A S 0as
Caclum Cacli Cac 2.4 Jan 15 Gemini Geminorum  Gem 5,4 Feb 19 ||Puppis Puppis Pup 4,2 Feb22
CamelopardalisCamelopardalisCam 3,5 Feb 6 e Giaie fmn Lol QL2 Pyxis Pyxidis Pyx 4 Mar2l
Cancer Cancri Cne 5.4 Mar 16 Hercules Herculis Her 7,9 Jul28 ||Reticulum Reticuli Ret 1 Jan3
Caneg . Canurp Vi 5.7 May 22 Eo;ologium Horologii Hor 2,1 Dec 25 Sagitta Sagittae Sge 9 Aug30
Venatici Venaticorum ’ ydra Hydrae Hya 4,6 Apr29 || sittarius Sagittarii Sgr 8,6 Aug2l
Canis Major ~ Canis Majoris CMa 4,2 Feb 16 ||Hydrus Hydri Hyi I Dec 10 Scorpius Scorpii Sco 6,8 Jul18
Canis Minor  Canis Minoris CMi 5,4 Feb 28 ||Indus Indi Ind 1,8 Sep 26 Sculptor Sculptoris Sl 2,8 Nov 10
Capricornus  Capricorni Cap 8 Sep22 Lacerta Laceljtae Lac 9 Oct 12 Scutum Scuti Sct 8 Augls
Carina Carinae Car 1,4 Mar 17 i:z I]:ZZE: Leo 5.7 AprlS Serpens Serpentis Ser 6,7 Jul2l
Cassiopeia Cassiopeiac Cas 3,9 Nov23 Minor Minoris LMi 5,7 Apr9 Sextans Sextantis Sex 4 Apr8
Centaurus Centauri Cen 1,6 May 14 Lepus Leporis Lep 2,4 Jan28 Taurus Tauri Tau 3,5 Jan 14
Cepheus Cephei Cep 9,3 NovI3 || o Librae Lib 6 Jun23 ||Telescopium Telescopii Tel 8,1 Aug24
Cetus Ceti Cet 2,3 Nov29 Lupus Lupi Lup 6 Jun23 |[|Triangulum  Trianguli Tri 3 Dec?
Chamaeleon ~ Chamaeleontis Cha 1 Apr 15 Lynx Lyncis Lyn 5,3 Mar5 ||Triangulum  Trianguli TA 1 Jul7
Circinus Circini Cir 1,6 Jun 14 Lyra Lyrae Lyr 9,7 Augl8 Australe Australis

Columba Columbae Col 4,2 Febl Mensa Mensae Men 1 Jan28 ||Tucana Tucanae Tuc 1 Novl
Coma Comace Com 7,5 May 17 ||Microscopium Microscopii ~ Mic 8 Sep 18 Ursa Major  Ursae Majoris UMa 5,7 Apr 25
Berenices Berenices Monoceros Monocerotis Mon 4,5 Feb 19 ||Ursa Minor  Ursae Minoris UMi 7 Jun 27
i?;rs(t)rn;is izrs‘t’r“a‘fs CrA 8,6 Aug 14 ||Musca Muscae Mus 1 May 14||Vela Velorum Vel 4,1 Mar30
Cloamn e — Norma Normae Nor 6,1 Jul3 Virgo Virginis Vir 6,7 May 26
Borealis Borealis CB 7 Jul3 Octans Octantis Oct 1 Circum ||Volans Volantis Vol 1 Mar4
Corvus Corvi Crv 6,4 May 12 | |Ophiuchus Ophiuchi Oph 6,7 Jul 26 Vulpecula Vulpeculae Vul 9 Sep8

BRIGHTEST and NEAREST STARS (opposite)

The column descriptions are:

Designation The name of the star in the system created by Bayer, who
numbered the stars in the constellations using Greek letters (p. 152). They were
usually ordered by their brightness, Alpha being the brightest in most cases.

Name Common name for each star.
Constellation The star’s constellation.
RA and Dec. The position of the star, epoch 2000.0.
Magnitude App. The apparent magnitude as seen in the sky.
Magnitude Abs. The absolute magnitude. This is a good indication of how
the stars’ true luminosities compare. It is the brightness of the star if placed
at a distance of 10 parsecs (approximately 32.6 light years) from Earth.
Spectral Type The spectral classification of the star (see below).
Parallax see glossary.
Proper Motion see glossary.
Distance, ly is light year and pc is parsec, see glossary.
Note (d) is a visual double star.
(sb) is a spectroscopic binary.
(eb) is an eclipsing binary.
(v) indicates the star is variable.

The spectral type of a star gives a broad indication of its temperature and
colour. The primary classes are O, B, A, F, G, K and M, remembered by the
mnemonic Oh Be A Fine Girl(Guy) Kiss Me.

There are also the colder star classes L and T. The classes are then broken
down into ten subclasses (1 to 10) and also given a luminosity class I, II, III,
1V, etc. A discussion of this is beyond this publication.

® The O class stars are the hottest blue stars.

e B and A are white (e.g., Sirius, Rigel).

o Fand G are yellow (e.g., Capella, and the Sun).
°

Late K (subclass > 5) and M stars are the cooler orange and red stars
(e.g., Aldebaran, Betelgeuse).

It is an interesting exercise trying to see the colour of stars, but it is
worthwhile knowing the limitations of the human eye. The photosensitive part
of the eye is the retina. It consists of two types of light receptors, rods and
cones. The cones perceive colour and rods see only shades of grey. The cones
only work when there is sufficient light. Starlight, to the unaided eye, activates
rods and cones to different degrees. Faint stars are only seen as grey (that is
no colour).

The colours of stars can be imaged simply. Mount a camera on a tripod and
take a time exposure of several minutes. The resulting star trails often show
the colours very well. An equatorially tracked time exposure (for example
piggy-backed on a telescope) with the camera slightly out of focus results
in nicely coloured discs of the brightest stars. If in focus, the colour of the
brightest stars can be lost as their images can saturate the detector. All such
photography should be conducted in country areas, away from city lights.




THE BRIGHTEST STARS

. . . RA Dec Magnitude Spectral Parallax Distance
Designation | Name Constellation Note
(2000.0) (2000.0) App Abs Type pe ly
1| oaCMa | Sirius Canis Major 06 45.1 -16 43 —1.44 1.5 |ALV 0.3800 2.63 8.58 d
2 | o Car Canopus Carina 06 23.9 -52 42 -0.74 -5.6 FO Ib 0.0104 96 310
3 | aCen Rigil Kent Centaurus 14 39.6 —60 50 —-0.28 4.1 G2V + KOV 0.7472 1.34 437 d
4 | o Boo Arcturus Bootes 14 15.7 +19 11 —-0.05 -0.3 K2 I 0.0889 11.3 36.7
5o Lyr Vega Lyra 18 36.9 +38 47 0.03 0.6 |AOV 0.1289 7.76 253 v
6| o Aur Capella Auriga 05 16.7 +46 00 0.08 -0.5 G8III + GOIIT 0.0773 12.9 422 sb, v
7| B Ori Rigel Orion 05 14.5 —08 12 0.15 —6.8 B8 Ia 0.0042 240 780 d, v
8| a CMi | Procyon Canis Minor 07 39.3 +05 14 0.38 2.7 F5 1IV-V 0.2861 3.50 11.4 d
9| a Eri Achernar Eridanus 0137.7 -57 14 0.45 -2.8 B5 IV 0.0227 44.1 144 v
10 | o Ori Betelgeuse Orion 0555.2 +07 24 0.50 -5.2 [ M2Iab 0.0076 131 430 v
11 [ B Cen Hadar Centaurus 14 03.8 —60 22 0.61 -54 |BLII+B 0.0062 161 525 d, v
12| a Cru Acrux Crux 12 26.6 —63 06 0.74 —4.2 B0.5IV +B0.5V | 0.0102 98 320 d
13 | aAql Altair Aquila 19 50.8 +08 52 0.76 22 A7IV-V 0.1950 5.13 16.7
14 | o Tau Aldebaran Taurus 04359 +16 31 0.87 -0.6 K5 11 0.0501 20.0 65 v
15 | a Sco Antares Scorpius 16 29.4 —26 26 0.96 =5.1 M1.5Iab + B4V 0.0067 150 490 d, v
16 | o Vir Spica Virgo 13252 1110 0.98 -3.5 BIII-IV + B2V | 0.0124 80 262 sb, v
17 | B Gem | Pollux Gemini 07453 +28 02 1.15 1.1 KO III 0.0967 10.3 33.7
18 | o PsA Fomalhaut Piscis Austrinus | 22 57.7 -29 37 1.16 1.7 A3V 0.1301 7.69 25.1
19 |a Cyg Deneb Cygnus 2041.4 +45 17 1.25 7.2 A2 la 0.0020 500 1600 \
20| B Cru Mimosa Crux 12477 —59 41 1.26 -3.9 BO0.5 I 0.0093 108 353 v
21| a Leo Regulus Leo 10 08.4 +11 58 1.36 0.5 B7V 0.0421 23.8 78 d
22 |¢CMa | Adhara Canis Major 06 58.6 —28 58 1.50 —4.1 B2 11 0.0076 132 430 d
23 | a Gem | Castor Gemini 07 34.6 +31 53 1.58 0.6 |AlV+Am 0.0633 15.8 52 d, sb
24 | X Sco Shaula Scorpius 17 33.6 -37 06 1.62 -5.0 B1.5 11 0.0046 215 700 sb, v
25|y Cru Gacrux Crux 1231.2 =57 07 1.63 0.5 M3 III 0.0371 27.0 88 v
26 |y Ori Bellatrix Orion 05 25.1 +06 21 1.64 2.7 B2 III 0.0134 75 243
27 | B Tau Elnath Taurus 05 26.3 +28 36 1.65 -14 |B71I 0.0249 40.2 131
28 | p Car Miaplacidus | Carina 09 13.2 —69 43 1.67 -1.0 A0 IIT 0.0293 34.1 111
29 | & Ori Alnilam Orion 0536.2 —01 12 1.69 —64 |[BOIa 0.0024 410 1340
30 |y Vel Regor Vela 08 09.5 —47 20 1.70 -54 | O9Ib + WC8 0.0039 258 840 sb, v
THE NEAREST STARS Note, this list does not include some recently discovered brown dwarf stars.
) RA 2000.0 Dec Magnitude Spect Parallax Proper Distance
No Star Name Constellation —— o Apparent | Absolute TI;'pe " M':)/t;:n pe Iy
-- [ Sun -26.72 4.85 G2V
1 | Proxima Centauri Centaurus 14 29.7 —62 40 11.09 15.53 M55V 0.7720 3.85 1.30 4.23
Alpha Centauri A | Centaurus 14 39.6 —60 50 0.01 438 G2V 0.7472 3.71 1.34 437
B 1.34 5.71 KOV
2 | Barnard’s Star Ophiuchus 17 57.8 +04 41 9.53 13.22 M4.0 V 0.5470 10.36 1.83 5.96
3 | Wolf 359 Leo 10 56.5 +07 00 13.44 16.55 M6.0 V 0.4191 4.70 2.39 7.78
4 | Lalande 21185 Ursa Major 1103.3 +35 58 7.47 1044 | M2.0V 0.3934 4.80 2.54 8.29
5 | Sirius A | Canis Major 0645.1 -16 43 —1.44 146 | A1V 0.3800 1.34 2.63 8.58
B 8.44 11.34 | DA2
6 [L 726-8 (UV Ceti) A | Cetus 01 39.0 -17 57 12.54 1540 | M55V 0.3737 3.37 2.68 8.73
B 12.99 15.85 M6.0 V
7 |Ross 154 Sagittarius 18 49.8 -23 50 10.43 13.07 M3.5V 0.3369 0.67 2.97 9.68
8 | Ross 248 Andromeda 23419 +44 10 12.29 1479 | M55V 0.3160 1.62 3.16 10.32
9 | Epsilon Eridani Eridanus 03 32.9 —09 27 3.73 619 | K2 V 0.3100 0.98 3.23 10.52
10 | Lacaille 9352 Piscis Austrinus | 23 05.9 —3551 7.34 9.75 MI5V 0.3036 6.90 3.29 10.74
11 | Ross 128 Virgo 1147.7 +00 48 11.13 13.51 M4.0 V 0.2987 1.36 3.35 10.92
12 | L 789-6 (EZ Aquarii) A | Aquarius 22 38.6 -1518 13.33 15.64 M5.0V 0.2895 3.25 3.45 11.27
B 13.27 15.58 M
© 14.03 1634 | M
13 | Procyon A | Canis Minor 07 39.3 +05 14 0.38 2.66 F5 IV-V 0.2861 1.26 3.50 11.40
B 10.70 12.98 DA
14 | 61 Cygni A | Cygnus 21 06.9 +38 45 5.21 749 | K50V 0.2860 5.28 3.50 11.40
B 6.03 8.31 K7.0 V
15 | 22398 A | Draco 18 42.8 +59 38 8.90 11.16 | M3.0V 0.2830 2.24 3.53 11.53
B 9.69 11.95 M35V
16 | Groombridge 34 A | Andromeda 00 18.4 +44 01 8.08 10.32 M15V 0.2806 2.92 3.56 11.63
B 11.06 1330 | M35V
17 | Epsilon Indi Indus 22 03.4 —56 47 4.69 6.89 | K5Ve 0.2758 4.70 3.63 11.83
18 | DX Cancri Cancer 08 29.8 +26 47 14.78 16.98 M6.5 V 0.2758 1.29 3.63 11.83
19 | Tau Ceti Cetus 01 44.1 -15 56 3.49 5.68 G8 Vp 0.2744 1.92 3.04 11.89
20 [GJ 1061 Horologium 03 36.0 —44 31 13.03 15.21 M55V 0.2720 0.81 3.68 11.99
21 | YZ Ceti Cetus 01 12.5 -17 00 12.02 14.17 | M45V 0.2688 1.37 3.72 12.13
22 | Luyten’s Star Canis Minor 07 27.4 +05 14 9.86 1197 | M35V 0.2638 3.74 3.79 12.37
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DATE & TIME

RISE & SET TIME ADJUSTMENTS FOR OTHER LOCATIONS

The rise and set tables for the Sun, Moon and planets in Part II are given for our capital cities. Here we
help people who live outside these cities to make adjustments to determine the rise and set times for their
specific location. There are two adjustments needed.

1. Adjust for the difference in longitude. For every degree of longitude east or west of Sydney, subtract
or add respectively 4 minutes to both the rise and set times. Adjustments for various towns and cities
are given in Table 1.

2. Adjust for the difference in latitude, that also requires the declination for the object of interest. Table 2
presents these adjustments (southern latitudes are negative). Note, for rise times you add these values,
for set you subtract. For your specific latitude it is normally sufficient to interpolate these figures.

It is important that rise and set times for Sydney are used, irrespective of which town in Australia

the calculations are for, when using these tables. If your local time is CST, subtract 30 minutes, if

WST, subtract 2 hours. If daylight saving, add 60 minutes. In all these calculations, it is easier to first

convert all latitudes and longitudes to decimal degrees.

Example Calculate the rise and set times for Jupiter on 7 April for Albury

(36° 05'S, 146° 55'E) Rise Set
Rise and set values for Sydney (p. 123): 19:22 09:04
Adjust for longitude (Table 1) positive as Albury is west of Sydney. +:17 + 117
Adjust for latitude and declination of Jupiter from Table 2. Jupiter’s .0 03
declination is —16° 58' (p. 123) ’ ’

Rise and set times for Albury are: 19:36 9:24

Table I Longitude adjustments for some places relative to Sydney
Location Lat. Longitude  Long. dif correct. Location Lat. Longitude  Long. dif correct.
©'S) (°'E) (dec. °) (mins.) ©'S) (°'E) (dec. °) (mins.)
NEW SOUTH WALES VICTORIA
Albury 3605 14655 43 Ballarat 3725 14355 73 29
Bathurst 3325 14934 1.7 7 Benalla 3630 14601 52 21
Broken Hill 3157 141 27 9.8 39 Bendigo 36 46 144 17 7.1l 28
Coffs Harbour 3013 153 08 -1.9 -8 Geelong 3809 144 10 71 28
Dubbo 3215 14837 26 11 Morwell 3812 14621 49 20
Goulburn 3445 14943 L5 6 Shepparton 3613 14525 58 23
Katoomba 3342 15018 0.9 4 Swan Hill 3513 14330 78 31
Newcastle 3255 15145 05 2 Wangaratta 3617 146 13 50 20
Parkes 3305 14810 312 Warrnambool 3827 14230 88 35
Tamworth 3103 151 02 0.2 WESTERN AUSTRALIA
Wagga Wagga 3505 147 20 3.9 16
Tl i 3425 150 52 04 ) Albany 3501 117 53 33.37 133
Broome 1758 12214  29.02 116
NORTHERN TERRITORY Bunbury 3320 11538 3562 142
Alice Springs 2342 13356 173 69 Carnarvon 2453 11340 3758 150
Uluru 2511 13058 203 8l Derby 1719 12338 2762 110
QUEENSLAND Esperance 3352 12154 2935 117
Bundaberg 2452 15221 -1 4 Eucla 3141 12853 2237 89
Cairns 16 55 145 49 5.4 2 Fitzroy Crossing 18 11 125 36 25.65 103
Longreach 23122 144 09 7.1 28 Geraldton 28 46 114 37 36.63 147
Mackay 2108 149 10 2.1 8 Kalgoorlie 30 45 121 28 29.78 119
Mount Isa 20 38 139 28 11.8 47 Marble Bar 2110 119 45 31.50 126
Rockhampton 2321 150 28 0.8 3 Meekatharra 26 36 118 28 32.78 131
Surfers Paradise 28 00 153 26 22 -9 Mount Barker 34 38 117 40 33.58 134
Toowoomba 2733 151 58 0.7 -3 Mount Magnet 28 04 117 51 33.40 134
Tiasille 19 10 146 49 4.4 18 Mount Newman 23 19 119 45 31.50 126
Mount Tom Price 22 41 117 47 3347 134
RIOULIE AURSIALILD Norseman 3212 12147 2947 118
Port Augusta 3230 13752 134 54 Northam 3139 11640 3458 138
PortLincoln 3442 13559 153 6l Port Hedland 2018 11835  32.67 131
Mount Gambier 37 41 140 49 10.4 42 Rl 3101 125 20 2592 104
Wil Ve gk 18T Southern Cross 3114 11919 3193 128
TASMANIA Wagin 3319 117 20 33.92 136
Launceston 4120 147 08 4.1 16 ‘Wyndham 1528 128 06 23.15 93
Stanley 40 40 145 08 6.1 24 Yampi Sound 16 08 123 36 27.65 111
Table 2 Rise and set corrections for latitude and declination (from Sydney)
South Latitude (negative)
—12° —14° —16° —18° —20° —22° -24° -26° —28° -30° -32° —34° -36° -38° —40° —42° —44°
30°| 63 -58 53 48 43 37 -32 26 20 -13 -7 0 8 16 25 34 4
25°| =50 -46 42 -38 34 -30 -25 -20 -16 -1 -5 0 6 12 19 206 34
20°( -39 36 33 -29 -26 -23 -19 -16 -12 -8 4 0 5 9 15 20 26
15¢| 28 26 24 22 -19 -17 -14 -11 -9 -6 -3 0 3 7 10 14 18
= 10°f -19 -17 -16 -14 -13 -11 -9 -7 -6 4 =2 0 2 4 7 9 12
% 5° -9 8 -8 -7 -6 -5 -5 4 3 2 -1 0 1 2 3 5 6
s 0° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
§ —5° 9 8 8 7 6 5 5 4 3 2 1 0 -1 -2 3 -5 -6
S 100 19 17 16 14 13 11 9 7 6 4 2 0 2 4 -7 9 -12
—15°| 28 26 24 22 19 17 14 11 9 6 3 0 -3 -7 -10 -14 -18
-20°( 39 36 33 29 26 23 19 16 12 8 4 0 -5 -9 -15 20 -26
-25° 50 46 42 38 34 30 25 20 16 11 5 0 -6 -12 -19 -26 -34
-30°| 63 58 53 48 43 37 32 26 20 13 7 0 -8 16 -25 -34 44

JULIAN DATE

To calculate Julian Date (JD), first convert local
time to Universal Time (UT); subtract 10 hrs
from EST, 9.5 hrs from CST or 8 hrs from WST,
correcting the date if necessary. Next find the
Julian date given in the table (below left) for the
month you are interested in. Now add the day of
the month. This will give you JD for Ohr UT on
the date in question. Then add the fraction of day
from the second table (below right) that matches
the time you are calculating for.

Example: you need the Julian date at 23:00 EST
on 17 July 2018. Subtract 10 hours to get UT.
23 — 10 =13:00hrs UT
From the table the JD for July 0 is 2458299.5
Add the day of month, 17 gives us 2458316.5

Now add the hours as a fraction of a day from the
2™ table. 13 hr is 0.542. Thus JD at 23:00 17 July
2018 EST is 2458317.042

Julian Date (0hr UT) .

Month _Tulian Date Hours as decimal of a day.
Jan 0 2458118.5 1 0.042 113 0.542
Feb 0 2458149.5 2 0.083 |14 0.583
Mar 0 24581775 || 3 0125 |15  0.625
Apr 0 24582085 || 4 0.167 |16  0.667
May 0 24582385 || 5 0208 [17  0.708
Jun 0 2458269.5 6 0.250 |18 0.750
Jul 0 2458299.5 70292 119  0.792
Aug 0 2458330.5 || 8 0333 |20  0.833
Sep 0 2458361.5 || 9 0375 |21  0.875
Oct 0 24583915 /10 0417 [22 0917
Nov 0 2458422.5 |11 0458 |23 0958
Dec 0 24584525 |[12  0.500 |24  1.000

SIDEREAL TIME

Jan 0 6.6409 | Jul 0 18.5344
Feb 0 8.6779 | Aug 0 20.5714
Mar 0 10.5178 | Sep 0 22.6084
Apr 0 12.5548 | Oct 0 0.5797
May 0 14.5261 | Nov 0 2.6167
Jun 0 16.5631 | Dec 0 4.5880
Greenwich mean sidereal time (GMST) at 0 hr UT

Use the following method to calculate Local Mean
Sidereal Time. First convert your local time and
date to UT. Now calculate the Greenwich mean
sidereal time (GMST) for that date.

GMST on day d of month at hour z UT
= GMST at Ohr UT (from table above)
+0.06571 d +1.00274 ¢
To convert to local mean sidereal time (LMST)
LMST = GMST + east longitude (or — west)
where longitude is expressed in HOURS (not
degrees!) To convert to hours, just divide by 15.
Example: Find LMST at 23 hours Sydney time
(EST) on 17 July 2018.
23:00 EST = 13:00 UT
GMST for July 0 is 18.5344 hours.
GMST = 18.5344 +
(0.06571 x 17) +
(1.00274 x 13)
= 32.6871
Sydney’s longitude (151.25°) is 10.0833hrs so
LMST = 32.6871 +

10.0833
= 42.7704

Subtract from this multiples of 24 until it is in the
range of 0 to 24

42.7704 — 24 =18.7704 hrs or I8 h46 m 13 s




PLACES OF ASTRONOMICAL INTEREST

Following is a list of places of astronomical interest. These facilities cater
to the public with tours and/or displays. Information is subject to change.
Web links are also on the Quasar site: www.quasarastronomy.com.au

NEW SOUTH WALES & ACT

BATHURST OBSERVATORY RESEARCH FACILITY

They operate their ‘Open Nights’ public observatory tours on a regular
basis. They cater for school groups and the general public. The facility is
also dedicated to meteorite research and the meteorite collection is open
by request. Information on tour dates and times can be found on the web
site. They also have a Facebook page.
<info@bathurstobservatory.com.au>.

CANBERRA DEEP SPACE COMMUNICATION COMPLEX
(TIDBINBILLA)
The complex is located 35 km southwest of Canberra (Tourist Drive 5)
and is a major link in NASA’s Deep Space Network. Tidbinbilla sends and
receives radio signals from distant spacecraft in our Solar System. The
centrepiece is the 70-metre antenna, the largest in Australia. The Visitor
Centre incorporates audio/visual presentations, exhibits, models and
images from the spacecraft and an actual Moon rock. The Cafe and gift
shop sells meals and souvenirs. Contact Korinne McDonnell (02) 6201
7809, (02) 6201 7838, <pr@cdscc.nasa.gov>.

www.cdsce.nasa.gov/ or twitter.com/CanberraDSN

CRAGO OBSERVATORY

This observatory is operated by the Astronomical Society of NSW. It

is located on Bowen Mountain near North Richmond (north-west of
Sydney). It houses a 40 cm telescope. The observatory enjoys the darkest
sky in the Sydney region and is open on Saturday nights nearest to Last
Quarter Moon. Visitors most welcome. Contact Paul Hatchman 0413 047
782, <VP_Crago@asnsw.com>. www.asnsw.com/crago/index.html

CSIRO PARKES RADIO TELESCOPE

The Parkes Observatory is 20 km north of Parkes (just off the Newell
Highway). This landmark radio telescope is over 50 years old, but still
considered one of the best single dish radio telescopes in the world. As
well as a great view of the telescope, the visitor’s centre has displays and
a 3D Theatre. There is also the Dish Cafe and a picnic area with free gas
barbecues. Souvenirs and educational material are available.

Contact (02) 6861 1777, <VCStaff-PA@csiro.au>.  www.csiro.au/parkes

DARBY FALLS OBSERVATORY

The observatory is located on Observatory Road (off the road to Mt.
McDonald) Darby Falls, Cowra, Bookings are essential.
Contact Mark Monk (02) 6345 1900, <darbysob@gmail.com>.

DUBBO OBSERVATORY

Dubbo’s ‘Star Attraction’ is located next to the Western Plains Zoo.

Sky presentations are projected in their theatrette, followed by viewing

through their telescopes including their large 17". Bring your SLR camera

to take astrophotos through this scope or over the internet with their CCD

camera. Contact 0488 425 940.
www.tenbyobservatory.com/dubbo_observatory

GREEN POINT OBSERVATORY

The observatory is operated by the Sutherland Astronomical Society
(SAS) in Sydney. The building houses 41 cm and 35 cm telescopes.
Visitors are welcome any Thursday night, with guest speakers on the 1%
Thursday of the month. The society also run regular open nights for the
general public. Contact secretary (voicemail) 0408 832 408,
<info@sasi.net.au>. Wwww.sasi.net.au

MUDGEE OBSERVATORY

Mudgee Observatory caters for school groups, organised tours and the
general public. The observatory is situated 15 mins west of Mudgee. The
theatre and flat screen planetarium runs features on the night sky and the
Sun. A variety of telescopes and binoculars are available for visitors as
well as conducted tours of the night sky. Bookings are essential. Contact
(02) 6373 3431, 0428 560 039, <john@mudgeeobservatory.com.au>.

www.mudgeeobservatory.com.au

www.bathurstobservatory.com.au

MACQUARIE UNIVERSITY ASTRONOMICAL OBSERVATORY

Located on the Macquarie University campus at North Ryde, this

observatory is open to the public on various nights (unless raining)

for several months during the year, check website for dates and status.

Astronomy students will guide you with a range of telescopes.
www.mgq.edu.au

MACQUARIE UNIVERSITY PLANETARIUM

Their Digitarium Epsilon planetarium projector system and portable
GoDome (see also entry under Mobile Planetariums, page 148) also run
public sessions during the month, in the early evening, see website for
details. Bookings are essential. www.mg.edu.au

MILROY OBSERVATORY

Milroy Observatory at Coonabarabran has the largest publicly available

telescope as well as a number of others for their evening stargazing

sessions. They cater for the public, amateurs and professionals. Please

call to make a booking. Contact 0428 288 244, <info@milroyobservatory.

com.au> or message on Facebook. www.milroyobservatory.com.au
www.facebook.com/milroyCoonabarabran

PORT MACQUARIE OBSERVATORY
This facility, operated by the Port Macquarie Astronomical Association
Inc, is situated in Rotary Park (opposite Town Beach) Port Macquarie.
www.pmobs.org.au
SIDING SPRING OBSERVATORY
Siding Spring Observatory (SSO) is Australia’s premier optical astronomy
research facility and is home to telescopes from many organisations
within Australia and around the world. These include Australia’s two
largest optical telescopes, the Australian Astronomical Observatory’s 3.9
metre AAT and the Australian National University’s 2.3 metre Advanced
Technology Telescope. Examples of international organisations include
the Las Cumbres Observatory Global Telescope Network, iTelescope.Net
(the public global online network), the robotic telescopes of HAT-South,
Project Solaris (searching for exoplanets), PROMPT (SKYNET) looking
for Gamma Ray Bursts and the Korean Microlensing Telescope.
Siding Spring nestles into the Warrumbungle mountains at the entrance
to the Warrumbungle National Park, 30 minutes west of Coonabarabran.
The Visitor Centre includes a café serving light meals, souvenir shop
and an astronomy exhibit. From the Visitor Centre there is access to the
viewing gallery of the 3.9 m AAT and special tours can be organised on
request for groups, information can be found on their website.
www.sidingspring.com.au
StarFest, a celebration of astronomy, is held on the long weekend in
October. More information on the web. www.starfest.org.au.

THE AUSTRALIA TELESCOPE COMPACT ARRAY - NARRABRI
The Australia Telescope operates in the radio region of the spectrum. It
uses high technology to combine the signals from a number of dishes, to
obtain the performance of a single theoretical dish a number of kilometres
in diameter. The Compact Array is located at CSIRO’s Paul Wild
Observatory near Narrabri. It consists of six 22 m dishes, five spaced
along a 3 km track with a sixth 3 km to the west. From the visitor’s centre
there are great views of the dishes, displays and video presentations.
www.narrabri.atnf.csiro.au

WARRUMBUNGLE OBSERVATORY

The observatory is located at Coonabarabran and is open to the public for
night viewing through a number of telescopes. Visitors are encouraged

to bring DSLR cameras for astrophotography. The observatory can be
hired by amateurs to take advantage of the 51 cm telescope and CCD for
imaging and photometry. Piers are available for Meade and Celestron
telescopes. The site also hosts remote controlled telescopes for Northern
Hemisphere observers and is part of the Sierra Stars Observatory
Network. Contact Peter Starr 0488 425 112,
<starr_peter@hotmail.com>.

WESTERN SYDNEY UNIVERSITY PENRITH OBSERVATORY

The Western Sydney University Penrith Observatory is open to the public
and runs public evenings, school and group programs. A visit can include
listening to lectures on various aspects of astronomy, a 3D astronomy
movie and viewing through a variety of telescopes.

www.tenbyobservatory.com

www.westernsydney.edu.au/observatorypenrith/penrith _observatory




PLACES

SYDNEY OBSERVATORY

This historic observatory is situated near The Rocks on Observatory

Hill, overlooking Sydney Harbour. It offers a Space Theatre, digital

planetarium, displays and telescope tours during the day and night

(including stargazing weather permitting). Day tours also include solar

viewing. Sydney Observatory is part of the Museum of Applied Arts and

Sciences. Contact (02) 9217 0111, <info@maas.museum>.
www.maas.museum/Sydney-observatory

WOLLONGONG SCIENCE CENTRE AND PLANETARIUM

Operated by the University of Wollongong, this public science centre
includes the full dome planetarium, an observatory, laser light shows,
exhibits and a gift and resource shop. The Planetarium has the latest
immersive full-dome technology. The observatory houses a telescope
used to observe the Sun and stars. The Science Shop has a range of
educational materials and telescopes. Contact (02) 4286 5000 (option 2),
Fax (02) 4283 6665, <science centre@uow.edu.au>.

www.sciencecentre.com.au

QUEENSLAND

ALLOWAY OBSERVATORY

The observatory, situated approximately 6 km south of Bundaberg, is

operated by the Bundaberg Astronomical Society. The 6 metre dome

houses a 480 mm Newtonian telescope and a 12 inch Meade telescope

with CCD imaging. The observatory opens to the public on Friday nights.

Midweek opening can also be arranged for large groups.

Contact Lonnie Smilas 0418 868 695, <lonnie37@me.com>.
alloway-observatory-bundaberg.webs.com

COSMOS CENTRE AND OBSERVATORY CHARLEVILLE

The public observatory is located on the airport precinct off the

Cunnamulla Rd. They offer: general night-time observing sessions, a

longer personalised observing session and introduction to the night sky

sessions. During the day the centre is open and conducts several activities

including Sun viewing through a solar telescope, interactive displays

and the Outback Theatre presentations and guides give presentations on

meteorites from the collection several times per day. Special programmes

can be arranged for groups and schools. Bookings are essential.

Contact (07) 4654 7771, <enquires(@cosmoscentre.com>.
WWwWw.cosmoscentre.com

KINGAROY OBSERVATORY

Kingaroy Observatory (formerly known as the Maidenwell Observatory)
is now located in Geoff Raph Drive at the Kingaroy airport, a five minute
drive from the town’s CBD. Their night shows consist of a planetarium
presentation in the Star Theatre before showing their visitors the wonders
of the Southern night skies through their Meade 14 inch telescopes.
Astronomer James also uses a registered green laser pointer as part of his
night shows which begin at 7 pm in the Autumn/Winter period and 7:30
pm during Spring/Summer. All sessions run for two hours. Minimum
number for a night show is four adults. Night show dates and prices on
their website. Bookings are essential. Contact (07) 4164 6194 or 0427 961
391, <maol23@bigpond.com>. www.kingaroyobservatory.com

THE SIR THOMAS BRISBANE PLANETARIUM

This world class planetarium is located in the Brisbane Botanic Gardens,
Mt Coot-tha, at Toowong in Brisbane. Programs are presented in their
Cosmic Skydome. All shows include a current night sky tour recreated
in the dome. The Planetarium is one of the most advanced and versatile
planetariums in the Southern Hemisphere equipped with both a digital
fulldome system and an optical star projector. The display areas contain
astronomical and space items and short videos are presented. The shop
has educational products and souvenirs. Telescope sessions must be pre-
booked. School shows also available during weekdays and are available to
the public on a space-available basis. Monday opening only in Qld school
holidays. Contact (07) 3403 2578, <bop@brisbane.qld.gov.au>.
www.brisbane.qld.gov.au/planetarium/
www.facebook.com/BrisbanePlanetarium

SOUTH AUSTRALIA

ARKAROOLA WILDERNESS SANCTUARY AND RESORT

Located in the heart of the northern Flinders Ranges, Arkaroola have
a total of eleven Advanced Ecotourism accredited products including

Ridgetop, Astronomy and Waterholes tours. There are also many guided
and unguided bushwalks. They have observatories offering two Celestron
and three Meade computer assisted telescopes. There are also spare piers
and wedges suitable for BYO telescopes. Contact (08) 8648 4848,

Fax (08) 8648 4846, <res@arkaroola.com.au>. www.arkaroola.com.au

STOCKPORT OBSERVATORY

Owned and operated by the Astronomical Society of South Australia
(ASSA), the observatory is located in the small town of Stockport,
approximately 80 km north of Adelaide. Public star parties are held at
Stockport in February, May, August and November. See web site for
details. Contact ASSA Info Line (08) 8338 1231,
<observatories@assa.org.au>. www.assa.org.au/facilities/stockport/

THE HEIGHTS OBSERVATORY
The Heights School Observatory is located at the Heights School,
Modbury Heights, Adelaide. There are two main telescopes, 14" and
research quality 12.5" plus two Coronado solar scopes. Private bookings
are accepted. (08) 8263 6244.
Contact Andrew Cool, <andrew@cool.id.au>.
www.theheights.sa.edu.au/observatory.html
www.adelaideobservatory.org
UNIVERSITY OF SOUTH AUSTRALIA, ADELAIDE PLANETARIUM
The Adelaide Planetarium is open seven days a week by appointment for
group and private bookings. Adult education courses are held throughout
the year along with school holiday programs. General public sessions are
held on the first and third Saturday of the month at 1 pm that combines a
full dome movie with a condensed Night Sky session and a 2.45 pm one
hour Night Sky Presentation session. Bookings essential.
Contact (08) 8302 3138, <adelaide.planetarium@unisa.edu.au>.
www.unisa.edu.au/planetarium/

TASMANIA
LAUNCESTON PLANETARIUM

The Launceston Planetarium is at the Queen Victoria Museum’s Inveresk
site. See their web site for details of shows. Contact (03) 6323 3777.
WWww.qvmag.tas.gov.au

VICTORIA

ASTROTOURS SWINBURNE

The Centre for Astrophysics and Supercomputing at Swinburne
University of Technology is offering public 3D tours through the Universe
in the Virtual Reality theatre during school holidays. AstroTour sessions
can also be booked for school groups (Years 3-12) throughout the year.
Contact Associate Professor Alan Duffy (school group enquiries) or
Elizabeth Thackray (bookings) (03) 9214 5569,

<astrotour@swin.edu.au>. astronomy.swin.edu.au/astrotour/

BALLARAT MUNICIPAL OBSERVATORY
The observatory has several historic telescopes including the Jelbart (a
125 mm refractor), the Oddie (a 220 mm Newtonian), the Baker Great
Equatorial Telescope (a 650 mm Newtonian) and a 300 mm Newtonian.
The Adcock-Federation telescope (406 mm) has disabled-access.
Observatory open Tuesday to Saturday. Bookings essential. See website
for open times and calendar of events Contact open hours (03) 5332 7526
or after hours for bookings 0429 199 312, <bas@cbl.com.au>.
observatory.ballarat.net
MELBOURNE PLANETARIUM
This is Australia’s first digital planetarium and is at Scienceworks in
Spotswood. The theatre seats 150 and produces shows for all ages. The
planetarium is open seven days a week from 10 am, see website for details.
museumvictoria.com.au/planetarium/
MOUNT BURNETT OBSERVATORY
Visitors are most welcome, individuals and families wanting to look
through their telescopes can join in one of their Public Viewing Nights.
These run approximately once a month subject to the weather. They are
very popular and must be pre-booked. Phone Mount Burnett Observatory
hotline 0490 130 153 or email <info@mtburnettobservatory.org> for
further details.
mtburnettobservatory.org/index.php/visit
www.facebook.com/MtBurnettObservatory




BENDIGO PLANETARIUM @ DISCOVERY

Part of the Discovery Science and Technology Centre, see web site for

details. Contact (03) 5444 4400, <planetarium@discovery.asn.au>.
www.discovery.asn.au

WESTERN AUSTRALIA

ASTRO TOURS OF THE KIMBERLEY

Broome’s Astronomy Experience is a two hour live performance
educational and entertaining experience using big telescopes under dark
skies. It operates in Broome from April to October a number of times a
week according to the schedule and booking facility found on the website.
Bookings essential. Greg Quicke, aka #spacegandalf, is a BBC and ABC
TV presenter for Stargazing Live with Professor Brian Cox and other
astronomy related programs.
Contact Greg Quicke 0417 949 958, <greg@astrotours.net>.
www.astrotours.net

GDC OBSERVATORY
The Gravity Discovery Centre Observatory is part of the Gravity
Precinct and shares its bushland with the AIGO research centre and
the Zadko Telescope and the USAFA Falcon Telescope Network. The
observatory boasts professional staff and five telescopes including the
largest for public viewing in WA. Events include their Monster Telescope,
Indigenous Astronomy and specialised astronomy sessions. Located
under dark skies, it is an hours drive north of Perth. Contact (08) 9575
7577 (Office).

www.gravitycentre.com.au/observatory

THE SPACE PLACE OBSERVATORY

The observatory moved from Gingin late 2015. See their web site for
information. Contact (08) 9574 2295, <stars@thespaceplace.com.au>.
www.thespaceplace.com.au
PERTH OBSERVATORY
The Perth Observatory is situated in the Perth Hills about 35 km east
of Perth (30 mins from Perth) and is run by the Perth Observatory
Volunteer Group. The Observatory, WA’s oldest, has a long tradition of
research and public outreach. The Observatory offers a wide range of
night and daytime tours as well as a star adoption program and has offsite
capabilities. To book a tour go to their website. Contact (08) 9293 8255,
Fax (08) 9293 8138, <info@perthobservatory.com.au>.
www.perthobservatory.com.au

EVENTS

AUSTRALIA
NATIONAL SCIENCE WEEK

Held in August each year, it celebrates Australian science and aims

to increase public awareness of the role that science, engineering,
mathematics, innovation and technology play in our daily lives and

to encourage younger people to become involved. Astronomy is a key
component, and amateur societies are ideally placed for such outreach.
Support is available for event holders. See the web site for more
information. www.scienceweek.net.au

NEW SOUTH WALES

CWAS ASTROFEST

The CWAS AstroFest is sponsored by the Central West Astronomical

Society and held annually in July. The AstroFest incorporates a two

day conference and related activities including the David Malin

Astrophotography Exhibition and Competition which is open to all amateur

astrophotographers. World-renowned professional and amateur astronomers

also share their knowledge and experiences. Contact John Sarkissian (Local

Organising Committee), <astrofest@cwas.org.au>.
www.cwas.org.au/astrofest/

SOUTH PACIFIC STAR PARTY

An annual national gathering of amateurs for observing under country
skies. This is held at the Astronomical Society of NSW’s property at
Ilford, NSW. This major event now attracts over 300 people. Advance
registrations required. See the society web site for more details.
<secretary@asnsw.com>.

www.asnsw.com/node/712

MACQUARIE UNIVERSITY ASTRONOMY OPEN NIGHTS

These nights are designed for the general public. Activities include

a special guest speaker, telescopes operated by local amateurs and
commercial stands. They are held once a year, normally in March — May
(a Saturday night around First Quarter Moon). The venue is Macquarie
University in North Ryde, Sydney, commencing around 6:30 pm. See
website for details. www.mq.edu.au

STARGRAZING FESTIVAL NE NSW

The StarGrazing Festival is a developing annual astronomy festival at

Ben Lomond Village, (between Armidale and Glenn Innes) NSW. One

of the time and places those interested in astronomy can get together in

the Northern Tablelands. After a successful trial in 2017, the next event

is planned for 14—18 April 2018. The format has a public night on the 14

with the next four nights for amateurs and friends. If you are an amateur

astronomer and want some observing away from city lights, you can do so

at the village oval, north side of the village. See web site for more detail.
ne-nsw-stargrazing-festival.tumblr.com

QUEENSLAND

BAS MOON & PLANET TELESCOPE VIEWING NIGHTS

The Brisbane Astronomical Society (BAS) holds regular free public viewing

nights at Mt Coot-tha Lookout on certain Saturdays nearest First Quarter

Moon from 7-9 pm, check website for dates. <info@bas.asn.au>.
www.bas.asn.au/index.php/events/4-public-viewing-nights

QUEENSLAND ASTROFEST (DUCKADANG, QLD)

The Queensland Astrofest is held annually at the Lions Club Camp

Duckadang, situated at Linville 160 km north-west of Brisbane. There is

bunk house accommodation and room for camping and caravans. Power

is also available. Queensland Astrofest boasts a nine day format, Friday

3 to Sunday 12 August 2018. Each Saturday has vendor sales and talks.

Workshops are run covering various topics. The renowned Astro-Feast

is held on the last Saturday night. More details are on the Web site.

Registration opens April/May, early bookings are recommended.

Contact registrar, <registrar@qldastrofest.org.au>.

www.qldastrofest.org.au

URBAN OBSERVERS

The South East Queensland Astronomical Society holds free public
viewing nights ‘Urban Observers’ at Barrett Street Reserve, Bracken
Ridge (entry off Jude St) on the 1 and 3™ Sunday each month (weather
permitting). All welcome. Contact Julie Straayer (07) 3325 2479,
<urbanobs@seqas.org>. WWW.Seqas.org

VICTORIA

NACAA
The National Australian Convention of Amateur Astronomers is a regular
national forum at which amateur astronomers can exchange experiences,
stay abreast of the latest trends, foster co-operative activities between
individuals, societies and the professional sphere. They are held over
Easter every two years. The 28" NACAA will be held at Ballarat, 30
March-2 April 2018, hosted by the Ballaarat Astronomical Society.

WWwWw.nacaa.org.au

VASTROC (VIC)

Victorian Amateur Astronomical Societies’ Conventions (VASTROC)

are held every second year (alternating years with NACAA). Activities
include speakers, workshops, displays, observing and the convention
dinner. The Mornington Peninsula Astronomical Society will host the
2019 one. More details on MPAS web site or the VASTROC web site
when available. vastroc.net or www.mpas.asn.au/vastroc.html

VICSOUTH DESERT SPRING STAR PARTY

The VicSouth Desert Spring Star Party is an annual weekend of
astronomy, held at the Little Desert Nature Lodge about 16 km south of
Nhill in western Victoria. Jointly hosted by the Astronomical Society

of Victoria and the Astronomical Society of South Australia, it offers

a weekend of social, astronomical and observing activities. VicSouth
2018 is scheduled for October 20 to October 23, the following one for
2—-6 November 2018. See website for more details. www.vicsouth.info




EVENTS & RESOURCES

ORGANISATIONS

AUSTRALIA

THE ASTRONOMICAL SOCIETY OF AUSTRALIA

The Astronomical Society of Australia is the society of professional

astronomers in Australia. It has a Society website and a second Australian

Astronomy site providing links, both professional and amateur, and

including links to educational material.

Contact A/Prof. John O'Byrne, <john.obyrne@sydney.edu.au>.

asa.astronomy.org.au ASA site

www.astronomy.org.au Australian Astronomy site

VARIABLE STARS SOUTH

VSS is an international association of astronomers, amateur and
professional, researching the under-explored realm of southern variable
stars. VSS covers most techniques of variable star research: visual
observing, imaging with DSLRs and CCD cameras and spectrography.

Its research is project-oriented, often involving professional/amateur
collaboration. Its ‘home’ is its website, visit it for further information and
contacts. <director@variablestarssouth.org> www.variablestarssouth.org

NEW SOUTH WALES

SYDNEY OUTDOOR LIGHTING IMPROVEMENT SOCIETY INC.

Since 1998 SOLIS has been working at protecting the view of the night

sky by promoting better outdoor lighting.

Contact Ken Petersen 0412 358 194, <solissydneyl@bigpond.com>.
www.solis.asn.au

COURSES

ACT
MY SKY ASTRONOMY - Projects for high school students
My Sky Astronomy is a new educational program designed for student-
centred research projects in astronomy. Students operate MSATT, a
teaching telescope suite at ANU’s historic Mount Stromlo Observatory.
No experience with astronomy or telescopes is necessary and any Year
9 to 12 student from the ACT region is welcome to apply. Single night
sessions are also available. Students wishing to visit MSATT or take on
projects in 2018* should contact Geoff for a copy of the Student Guide.
There is no cost for any MSATT activities. Contact Geoff McNamara
phone/text 0449 966 200 <geoffrey.mcnamara@ed.act.edu.au>
* The 2018 observing season begins with the end of DST on 1/4/18.)

msatt.teamapp.com/

NEW SOUTH WALES
PRACTICAL ASTRONOMY (SASPAC)

A practical astronomy course for beginners and interested amateurs. This
is a nine week course conducted by Sutherland Astronomical Society

Inc (SASI). Each lecture is followed by observations with the society’s
equipment (weather permitting). Refer to website for course dates.
Contact the Education Officer 0408 207 927, <info@sasi.net.au>.

www.sasi.net.au

SYDNEY UNIVERSITY ASTRONOMY COURSES

The University of Sydney Centre for Continuing Education runs

regular astronomy courses on the main Sydney University campus,

with occasional bus tours to NSW observatories. See website for more
information. www.physics.usyd.edu.au/about/cep.shtml

SOUTH AUSTRALIA

ASTRONOMY COURSES AT ADELAIDE PLANETARIUM

A variety of astronomy themed courses are conducted at the Adelaide
Planetarium during the year. See their web site for details.

www.unisa.edu.au/Business-community/galleries-museums-and-centres/
Planetarium/Events-and-courses1/

TASMANIA

NIGHT SKY EXPLORER COURSE (HOBART)
Beginner astronomy courses are conducted by members of the
Astronomical Society of Tasmania, usually twice a year in March/April

and October/November; six hours total (two by three hour sessions).
Contact Richard Grudzien 0400 585 037 <regulus1951@gmail.com>.
www.astas.org.au

VICTORIA

ASTRONOMY PUBLIC LECTURES

The Centre for Astrophysics & Supercomputing have free public lectures

on astronomy at the Hawthorn campus of Swinburne University of

Technology. See web site for details.
astronomy.swin.edu.au/outreach/?topic=freelectures

MOBILE PLANETARIUMS

NEW SOUTH WALES

MACQUARIE UNIVERSITY PLANETARIUM

Their planetarium projector system and portable GoDome is available, by
arrangement, for groups of up to 50 people per session. The planetarium
simulates the night sky. You can take a tour of the local Solar System, peer
into the depths of the galaxy, or watch amazing new planetarium movies.
Presentations can be tailored to the interests and age of your groups.

www.mgq.edu.au
SKYWORKS PLANETARIUM

Skyworks Planetarium is a multi award winning travelling educational
resource employing the use of a STARLAB Portable Planetarium to visit
schools and youth groups. Since starting in 2000, Skyworks has become
the most active planetarium in greater Sydney. Programs are curriculum
based to suit years K-12. Contact Geoff & Diana Zenner 0419 112 899,
Fax (02) 9753 1898 <info@skyworks.net.au>. www.skyworks.net.au

QUEENSLAND
STARLAB EDUCATION

Starlab Education provides astronomy and Earth science presentations
throughout Queensland. Fully trained presenters visit your school or
venue with a ‘Cosmodome Science Theatre & Planetarium’ or a ‘Starlab
Planetarium’ to provide educational programs tailored to suit your level of
interest and understanding. Contact Paul Tickner 0417 394 354,
<info@starlab.net.au>. www.starlab.net.au

RESOURCES

AUSTRALIA
AUSTRALIAN SKY & TELESCOPE MAGAZINE

Australian Sky & Telescope is a world-class magazine about the science
and hobby of astronomy. Combining the worldwide resources of its
venerable parent magazine with the talents of the best science writers and
photographers in Australia, it is produced specifically for the Southern
Hemisphere astronomer. Delivering the latest news and developments in
astronomy 8 times a year, Australian Sky & Telescope caters for everyone
with an interest in space and astronomy, from the absolute beginner to the
seasoned observer. Contact (02) 9439 1955, Fax (02) 9439 1977,
<info@skyandtelescope.com.au>. www.skyandtelescope.com.au

ICEINSPACE

IceInSpace is a community website dedicated to promoting amateur
astronomy in the Southern Hemisphere. They aim to help stargazers
discover, discuss and enjoy the night sky. IceInSpace is free to join and
use, all you need is a valid email address. By registering you will be

able to post topics, upload content and images and access other features.
IceInSpace is the largest and most active astronomy community in the
Southern Hemisphere, with over 13,500 members. Contact Mike Salway,
<mike@iceinspace.com.au>. www.iceinspace.com.au

WESTERN AUSTRALIA
ASTRONOMY EDUCATION SERVICES

Astronomy Education Services (AES) activities include day presentations
with safe viewing of the Sun and stargazing nights with telescopes. AES
specialises in schools, Scout/youth/special interest groups and rural
communities. See their web site and Facebook page for more details. Contact
Richard Tonello 0417 961 357, <richard@astro-ed-services.com>.

www.astro-ed-services.com




ASTRONOMICAL SOCIETIES

NEW SOUTH WALES & ACT

ASTRONOMICAL SOCIETY OF ALBURY WODONGA meets
regularly on the first Wednesday of each month (except January) at La
Trobe University, Wodonga at 7 pm.

Contact David Thurley (02) 6040 3704 <enquiries@asaw.org.au>.

PO Box 1500, Lavington NSW 2641 WWW.asaw.org.au

ASTRONOMICAL SOCIETY OF NSW meets twice per lunar month
where professional and amateur astronomers are invited to talk. See their
website for details. Contact <secretary@asnsw.com>.

PO Box 870, Epping NSW 1710 WWW.asnsw.com

ASTRONOMICAL SOCIETY OF THE HUNTER meets at The Billabong
Restaurant, East Maitland Bowling Club on the 1* Friday each even
month at 6:30 PM. Contact Col Maybury (02) 4937 4664 or 0427 889 653
<cma45714@bigpond.net.au>.

21 Brooks St, Kurri Kurri NSW 2327

CANBERRA ASTRONOMICAL SOCIETY meetings are held on the

3" Thursday of each month except June and December starting at 8 pm.
An Introductory meeting begins one hour before the main meeting. The
venue is usually the Duffield Lecture Theatre, Mt. Stromlo Observatory,
Weston, ACT. Contact Fay Neil (02) 6231 0851 <casadmin@gmail.com>.
PO Box 1338, Woden ACT 2606 casastronomy.org.au

CENTRAL WEST ASTRONOMICAL SOCIETY INC (PARKES)
meetings are held on the first Friday of the month except January, at

the Parkes Observatory Visitors Centre, commencing 7:30 pm, visitors
welcome. Contact Secretary <secretary@cwas.org.au>.

PO Box 819, Parkes NSW 2870 WWW.cwas.org.au

CLARENCE VALLEY ASTRONOMICAL SOCIETY Contact Steve
Fletcher (02) 6643 3288 <arrowdodgerfletch@hotmail.com>.

97 Skinner St, South Grafton NSW 2460

COFFS HARBOUR ASTRONOMICAL SOCIETY INC meets on the

first Monday of each month (except January) at 7 pm at the Boambee

East Community Centre, cnr. Bruce King Drive and Pacific Highway,

Boambee East.

Contact Win Howard (02) 6653 2742 <winhoward@iprimus.com.au>.

ASTRONOMICAL SOCIETY OF COONABARABRAN MEETS on the

third Wednesday each month at 7:30 pm at Room EGO1, Coonabarabran

TAFE campus, Robertson Street, Coonabarabran. Contact Donna Burton

secretary 0428 288 244 <secretary@coona-astro.org.au\>.
WWWw.coona-astro.org.au

ILLAWARRA ASTRONOMICAL SOCIETY meets at 7:30 pm, every
second Tuesday of the month at the Wollongong Science Centre.
Contact <wanglese@bigpond.net.au>.

PO Box 3092, Balgownie NSW 2519

MACARTHUR ASTRONOMICAL SOCIETY meet in Campbelltown,
NSW, on the 3" Monday of the month, with guest speakers and
workshops. They also schedule three dark-sky observing nights per
month. Contact <contact@macastro.org.au>.

PO Box 17, Minto NSW 2566 Www.macastro.org.au

NORTHERN SYDNEY ASTRONOMICAL SOCIETY INC meets at

St Ignatius College at Lane Cove third Tuesday of every month, runs a
course each year for New Astronomer's Group on the fourth Tuesday of
the month, and conducts regular observing nights at Terrey Hills.

Contact <nsas@nsas.org.au>.

PO Box 56, Lane Cove NSW 1595 WWW.nsas.org.au

PORT MACQUARIE ASTRONOMICAL ASSOCIATION INC members
meetings are held once a month, contact them for dates.

PO Box 1453, Port Macquarie NSW 2444

www.pmobs.org.au

SHOALHAVEN ASTRONOMERS meet at the University Of
Wollongong, Shoalhaven Campus, Library and Resources Centre,
Seminar Room LG.25 on the third Friday of the month at 7 for 7:30 pm.
Contact Frank Gross (president) 0402 836 523

PO Box 1053, Nowra NSW 2541

www.shoalhavenastronomers.asn.au

SUTHERLAND ASTRONOMICAL SOCIETY meets every Thursday at
7:30 pm at the Green Point Observatory near Sutherland, with the main
meeting and guest speaker on the 1% Thursdays.

Contact Secretary 0408 832 408 (voicemail) <info@sasi.net.au>.

PO Box 31, Sutherland NSW 1499 www.sasi.net.au

SYDNEY CITY SKYWATCHERS meet at Sydney Observatory on the

first Monday of the month (except January and December) at 6:30 pm.

Contact Secretary, Elizabeth (02) 9398 9705

Sydney Observatory, 1003 Upper Fort St, Millers Point NSW 2000
www.sydneycityskywatchers.org

SYDNEY NORTHWEST ASTRONOMY GROUP (SNAG) has viewing and
imaging only (no meetings) on Friday nights under clear skies at Kenthurst.
Contact Ken Petersen 0412 358 194 <ken.petersen6@telstra.com>.

THE NEWCASTLE ASTRONOMICAL SOCIETY meetings are held

on the first Friday each month (except January), at the University of

Newecastle, Lecture Theatre GP 2.1 (room 1, 2™ floor) of Linguistics

Building at 7:30 pm.

Contact Alan Meehan (02) 4950 0725 <info@nas.org.au>.

c/- Dept. Physics, University of Newcastle Callaghan NSW 2308
WWwWw.nas.org.au

UNIVERSITY OF NEW ENGLAND AND NORTHERN TABLELANDS

ASTRONOMICAL SOCIETY meetings are held once per month at the

Kirby Observatory on Tuesday evenings close to New Moon at 7 for 7:30

pm. Contact Anne Parnell (02) 6772 1958 <parnellansw(@gmail.com>.

Ms Anne Parnell, 81 Perrott St Armidale NSW 2350 www.unentas.org.au

WESTERN SYDNEY AMATEUR ASTRONOMY GROUP INC meets

at 7:30 pm on the 3" Wednesday of the month at Penrith Observatory,
Western Sydney University, Werrington Campus. Hear interesting guest
speakers and attend astronomy workshops.

Contact <enquiry@wsaag.org>.

PO Box 400, Kingswood NSW 2747 wsaag.org

TAMWORTH REGIONAL ASTRONOMY CLUB INC meetings are

held on the 1** Monday of every month starting at 6:30 pm followed by

a Viewing Night at 7:00 pm. The venue is the Conference Room at the
Botanic Gardens, Tamworth. A BBQ & Technical/Dark-sky night is held
three Saturdays after the Monday meeting at the club’s Dark Sky Site.
Please phone secretary for confirmation and details.

Contact Secretary 0458 772 747 <tracthestars@gmail.com>.

PO Box 1023, Tamworth NSW 2340 tracthestars.weebly.com/
WOLLONGONG AMATEUR ASTRONOMY CLUB has monthly
meetings on the first Thursday of the month, at 7:30 pm, at the Unanderra
Community Centre, Princess Highway Unanderra. Visitors are most
welcome to attend. Contact Jeff Pountney on 0423 972 181 or

Joe Perulero on 0429 526 661. waacers.createmybb3.com

NORTHERN TERRITORY

GOVE AMATEUR ASTRONOMERS meets as advised for viewing

nights on a Saturday close to the New Moon at a local dark sky site. Their

nights are announced on their Facebook page.
www.facebook.com/GoveAstronomers

QUEENSLAND

ASTRONOMICAL ASSOCIATION OF QUEENSLAND meetings will
be on nominated Saturdays each month from February to December.

The normal venue is Lecture Theatre 222, the Parnell Building (School

of Maths and Physics), located on the south side of the Great Court,

The University of Queensland, St Lucia Campus. Meetings generally
commence at 4 pm. Dates of meetings and further details are published on
their website. Contact the General Secretary via the ‘email us’ link on the
Contact page of their web site.

PO Box 6101, St Lucia Qld 4067 www.aaq.org.au

BRISBANE ASTRONOMICAL SOCIETY hold meetings each month
except January, see their web site for meeting night details.

Contact Peter Allison 0488 140 755 <President@bas.asn.au>.

PO Box 15892, City East Qld 4002

www.bas.asn.au




BUNDABERG ASTRONOMICAL SOCIETY meetings are held at
Alloway Observatory every Friday at 7:30 pm. The second Friday of the
month are general meetings and are not held in January.
PO Box 4221, South Bundaberg Qld 4670
alloway-observatory-bundaberg.webs.com
FNQ ASTRONOMERS GROUP meet periodically in the Cairns region
(Far North QId) in conjunction with astronomical events as advised on the
Facebook page. Contact Ian Maclean 0417 601490
www.facebook.com/FNQAstronomers

ASTRONOMY MOUNT ISA meets at their dark sky observing site at
the Lions Youth Camp on Lake Moondarra (17 km outside of Mount
Isa). Meetings are held monthly, usually the Saturday preceding New
Moon. Contact Len Fulham (07) 0437 833 331 (AH), (07) 4743 2955 (W)
<lfulham@tpg.com.au>.

PO Box 1556, Mount Isa Qld 4825

REDLANDS ASTRONOMICAL SOCIETY meets on the second Tuesday
of the month at Ormiston College, Ormiston (27 km SE of Brisbane), see
web site for details. Contact President: Rhondda Nickols 0403 185 586
<redlandsastronomicalsociety@gmail.com>.

PO Box 2048, Wellington Point Qld 4160 WWW.ras.org.au

SCENIC RIM ASTRONOMY ASSOCIATION meets twice a month

on Saturdays near the New Moon at their dark site at Laravale (under

one hour south of Brisbane), often having a guest speaker or workshop
before twilight ends. Contact Mark Lohmann (Secretary) 0423 888 374
<secretary(@sraa.org.au>.

77 Christmas Creek Road, Laravale Qld 4285 sraa.org.au

SOUTH EAST QUEENSLAND ASTRONOMICAL SOCIETY meets
third Tuesday of the month at Bracken Ridge Library from January to
November. Meetings commence at 7:30 pm.

Contact Julie Straayer (07) 3325 2479 <juliestraayer@hotmail.com>.

PO Box 60, Everton Park Qld 4053 WWW.seqas.org

SOUTHERN ASTRONOMICAL SOCIETY has monthly meetings at

Ormeau Progress Hall, McCreadie Rd Ormeau Qld.

Contact Joe Zerafa 0421 866 376

PO Box 867, Beenleigh Qld 4207 WWW.sas.org.au

TOWNSVILLE ASTRONOMY GROUP INC holds a weekly public

viewing at the Strand in Townsville. In addition there is a monthly

viewing at a dark site further inland, usually on the Saturday closest to

New Moon. Details and updates can be found on their website and in their

Facebook group. Contact Bob Bartlett 0407 747 297
www.astronomytsv.org.au

WIDE BAY ASTRONOMICAL SOCIETY meet at 7 pm Wednesday

nights at the University of Sunshine Coast, Pialba, two weeks after their

monthly dark sky viewing nights in Takura (see website for details).

Contact Joe Mather 0477 194 277 <president@wbastro.org>.

President, Wide Bay Astronomical Society

Unit 88 34-56 Elizabeth Street, Urangan Qld 4655

SOUTH AUSTRALIA

ASTRONOMICAL SOCIETY OF SOUTH AUSTRALIA meetings are
held on the 1** Wednesday each month (except January) at the University
of Adelaide, North Terrace Campus. Contact <secretary(@assa.org.au>.

GPO Box 199, Adelaide SA 5001
TASMANIA

ASTRONOMICAL SOCIETY OF TASMANIA has regular meetings
and observing activities throughout Tasmania. Contact Hobart — Steve
Harvey 0419 341 469, Launceston — Michael Booth 0408 240 576,
Devonport — Peter Sayers (03) 6424 2588

or secretary, Brian Garland <info@astas.org.au>.
GPO Box 1654, Hobart Tas 7001

VICTORIA
ASTRONOMICAL SOCIETY OF VICTORIA has monthly meetings, held

at 8 pm on the 2™ Wednesday each month, except January, at the National
Herbarium, Birdwood Ave, South Yarra. ASV has 18 specialist sections
that also hold regular meetings. Contact Linda Mockridge (Public
Relations Officer) (03) 9888 7130

GPO Box 1059, Melbourne Vic 3001

www.wbastro.org

www.assa.org.au

www.astas.org.au"

www.asv.org.au

ASTRONOMY BENALLA meets on the third Wednesday of each month

at 7:30 pm at Benalla Hockey Club Room, Churchill Park, Waller St

Benalla. Contact Jeff Knight (President) (03) 5762 5429 or 0407 532 674

128 Cowan St, Benalla Vic 3672 www.astronomybenalla.org.au

ASTRONOMICAL SOCIETY OF GEELONG meets every Friday at 7:30

pm at the ASG Club Room, Geelong Showgrounds, Breakwater Road,

Geelong.

PO Box 1799, Geelong Vic 3220 WWW.asog.org.au

BALLAARAT ASTRONOMICAL SOCIETY holds members meetings,

2" Friday of the month, beginning in February.

Contact 0429 199 312 <bas@cbl.com.au>.

PO Box 284, Ballarat Vic 3353 observatory.ballarat.net

BENDIGO DISTRICT ASTRONOMICAL SECTION OF THE

ASTRONOMICAL SOCIETY OF VICTORIA arranges Astronomy and

Science Presentations at the Discovery Centre, Bendigo, 7:30 pm, on the

first Wednesday of each month. Contact <president@bdas.net>.

PO Box 164, Bendigo Vic 3552 www.bdas.net

BRIGHT ASTRONOMY CLUB INC is small group who meet at

the Porepunkah airfield once a month or on special astronomical

events and outreach works. Contact president Zachary 0438 863 739,

secretary Rob <rob.kau@gmail.com> or treasurer Sean 0411 797 714

<brightastronomyclub@gmail.com>. brightastronomy.webs.com/

LATROBE VALLEY ASTRONOMICAL SOCIETY meets on the second

Tuesday each month (except Dec and Jan) at the Wirilda Park and

Conference Centre, Tyers; call for details.

Contact John Sunderland (03) 5122 3014 <info@LVastro.org>.

PO Box 459, Moe Vic 3825 www.LVastro.org

THE ASTRONOMICAL SOCIETY OF EAST GIPPSLAND meetings

are held at Bairnsdale and Perry Bridge. Dark sky site near Bairnsdale

airport. Contact Mike Finn (03) 5153 2802,

0422 904 238 <mikefl@iprimus.com.au>.

53 Riley St, Bairnsdale Vic 3875

MORNINGTON PENINSULA ASTRONOMICAL SOCIETY meetings

are held on the 3" Wednesday of each month (except December) at 8 pm

at The Briars Astronomy Centre, The Briars Historic Park, 450 Nepean

Highway, Mount Martha.

Contact Peter Skilton 0419 253 252 <welcome@mpas.asn.au>.

PO Box 596, Frankston Vic 3199 www.mpas.asn.au

MOUNT BURNETT ASTRONOMICAL SOCIETY is open for members

every Friday night from 7:30 pm. Contact Mount Burnett Observatory

hotline 0490 130 153 <info@mtburnettobservatory.org>.

420 Paternoster Road, Mt Burnett, VIC 3781  mtburnettobservatory.org

SNAKE VALLEY ASTRONOMICAL ASSOCIATION meet and observe

at the SVAA Clubroom at 825 Linton-Carngham Rd Snake Valley on the

closest Friday to the New Moon each month.

c/o Snake Valley Post Office, Snake Valley Vic 3351
ballaratman.wix.com/svaa

WEST AUSTRALIA

ASTRONOMICAL SOCIETY OF THE SOUTH WEST has observing
nights at their observatory south of Bunbury on the two Fridays before the
New Moon. There is an active junior group which meets twice monthly.
Contact Phil Smith (08) 9721 1586

PO Box 1100, Bunbury WA 6231 www.facebook.com/ASSW.Inc

ASTRONOMICAL SOCIETY OF WESTERN AUSTRALIA meets at 8
pm on the second Monday of every month (except January) at the South
Perth Bridge Club, cnr Brittain Street and Barker Avenue, Como. Visitors
most welcome. Contact <aswa@aswa.info>.

PO Box 421, Subiaco WA 6904

aswa.info




GLOSSARY

Albedo The ratio of the amount of light reflected from a Solar System object
to that received by it. A perfectly reflecting body has an albedo of 1.0 or
100%. The average lunar albedo is 0.12 or 12%.

Algol A variable star of a class known as eclipsing variables. Algol’s
brightness fluctuates every 69 hours as it is eclipsed by its fainter
companion.

Almanac A set of tables giving positions of Sun, Moon and planets at various
times, plus other astronomical information; an Ephemeris.

Altazimuth coordinates The angular height (altitude) of an object above
or below the horizon and its angular direction (azimuth) from north
measured towards the east.

Altitude The angular elevation of an object above or below the horizon.
Angular diameter The apparent diameter of an object measured in degrees.

Angular separation The angular distance between two celestial bodies
measured in degrees.

Aphelion The point in an orbit of a body most distant from the Sun. It is the
opposite to perihelion.

Apogee The point at which a body in orbit around the Earth reaches its
farthest distance from the Earth. It is the opposite to perigee.

Arcminute An angular measure (each degree is divided into 60 arcminutes).

Arcsecond An angular measure. Each degree contains 3600 arcseconds, and
each arcminute contains 60 arcseconds.

Asterism A recognisable grouping of visible stars. The stars may belong to
one or more constellations. The grouping will have a name, for example
‘The Teapot’ in Sagittarius.

Asteroid See Minor Planet.

Astronomical unit The average distance from Earth to the Sun,
approximately 149.6 million km, which equals 1 au.

Azimuth Horizontal coordinate of an object’s position in the sky. Derived by
drawing an imaginary vertical line from the object to the horizon below.
The position is then expressed in degrees east from the north point.

Celestial equator A projection of the Earth’s equator onto the celestial
sphere.

Celestial poles Points on the celestial sphere directly above the Earth’s poles
about which all the stars seem to rotate; known as the north and south
celestial poles (NCP and SCP).

Celestial sphere Imaginary sphere of infinite size surrounding the Earth to
which celestial bodies seem to be attached.

Circumpolar Objects in the sky which never set. To determine which objects
are circumpolar from a particular place, subtract the observer’s latitude
from 90°. This provides the minimum declination it must have to be
considered circumpolar.

Colour index The difference in the magnitudes of an object measured at two
different wavelengths. It is a measure of the colour (temperature) of a star.

Coma The head of a comet, usually the brightest part. Also a defect in an
optical system.

Comet Small icy body that orbits the Sun and produces a coma and often
tails of gas and dust when approaching the Sun.

Conjunction An alignment of two bodies; their least angular separation as
seen from Earth. When an object is said to be in conjunction, it is with
the Sun (unless stated otherwise).

Conjunction — Inferior When an inferior planet (Mercury or Venus) passes
between the Sun and the Earth.

Conjunction — Superior When the Earth and an inferior planet (Mercury or
Venus) are situated on opposite sides of the Sun.

Constellation A pattern of stars identified by name, usually of mythological
people, animals, or objects.

Cosmology The study of the large-scale structure and evolution of the
Universe.

CST Central Standard Time.

Culmination The instant when a celestial body crosses the meridian; an
object culminates when it reaches its highest point above the observer’s
horizon.

Declination (Dec) One part of the equatorial coordinate system used to
specify the location of an object in the sky. It is the angular distance of
a body north (+) or south (—) of the celestial equator and is analogous to
lines of latitude on the Earth.

Diurnal motion The daily motion of the sky produced by rotation of the
Earth, causing the rising and setting of the Sun, Moon, planets and stars.

Eccentricity A measure of how long or thin an ellipse is. The closer the
eccentricity is to zero, the more circular the orbit.

Eclipse When one object passes in front of or into the shadow of another.

Eclipse of the Moon When the Moon passes into the shadow of the Earth.
It is a total eclipse when the Moon is immersed in the umbral shadow,
partial if only partly covered by the umbra, and penumbral if the Moon
passes only through the penumbra of the Earth’s shadow.

Eclipse of the Sun When the Moon passes in front of the Sun. It is total
when the Moon has a larger angular diameter than the Sun and
completely covers the disc, annular if smaller (leaving a ring of sunlight
surrounding the Moon), and partial if only partly covered.

Ecliptic The plane of the Earth’s orbit projected onto the celestial sphere. 1t
can also be defined as the Sun’s path against the stars.

Ellipse An oval. The shape of the orbit of the planets. The axes of an ellipse
are called the minor axis and major axis.

Elongation The angular separation of two bodies. The greatest elongations
of Mercury and Venus occur when the planets are at their largest angular
distance from the Sun, as viewed from the Earth.

Emission nebula A cloud of glowing gas excited by ultraviolet radiation
from hot stars.

Ephemeris (plural ephemerides) A tabulated list of positions for an object
calculated from its orbital elements.

Epoch A date chosen as a reference point for observations. This book uses
Epoch 2000.0 for all coordinate data and is compatible with modern star
atlases.

Equation of Time The difference between apparent and mean solar time.

Equinox The two times of the year when the Sun crosses the celestial
equator; vernal or spring equinox occurs about September 21, and
autumnal equinox about March 22.

EST Eastern Standard Time.

Galactic equator The great circle along the line of the Milky Way, marking
the central plane of our galaxy.

Galaxy A large disc or ball of billions of stars and nebulae. They are the
largest individual structures in the Universe.

Galilean satellites Named after their discoverer, Galileo Galilei. The four
brightest satellites of Jupiter: lo, Europa, Ganymede, and Callisto (also
known as the Jovian satellites).

Geocentric As viewed or measured from the centre of the Earth.

Gibbous Phase of a planet or the Moon more than fifty percent illuminated.
For example, the Moon is gibbous between First and Last Quarter.

Globular Cluster A huge sphere containing thousands of stars. They
surround our galaxy and are seen in other nearby galaxies.

Heliocentric As viewed or measured from the centre of the Sun.

Hour Angle The angular measure of the distance of an object from the local
meridian.

Inclination The angle that the plane of the orbit of one astronomical body
makes with the plane of the orbit of another. Usually in reference to the
ecliptic.

Inferior planet A planet orbiting the Sun inside Earth’s orbit. That is,
Mercury or Venus.

Julian date The number of days since noon on 1 January 4713 B.C. It is
useful for astronomical observations as it saves confusion with other
calendars. The starting date chosen was arbitrary but far enough back in
time for there to be no astronomical records prior to then.

Large Magellanic Cloud (LMC) Satellite galaxy to our own Milky Way
system, appearing to the unaided eye as a large nebulous patch situated
in the constellation of Dorado. From mid-southern latitudes the LMC is
circumpolar.

Librations The gentle rocking motion of the Moon as it orbits the Earth that
allows observation of the side that normally faces away from our planet.
In total, through this irregular motion fifty-nine percent of the Moon can
be seen.
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Light year The distance that light traverses in a vacuum during one year
(approximately 9,460,529,700,000 km).

Lunation The period of time between two consecutive New Moons.

Magnitude Brightness scale of stellar objects. From one magnitude to the
next the ratio of brightness is the 5™ root of 100, or approximately 2.5.
The lower the number the brighter the star. The brightest stars as seen
from Earth are magnitude —1 (except for the Sun which is —26.7). The
faintest visible to the unaided eye are magnitude 6 (under dark skies).

Magnitude — absolute The magnitude a star would have if it were viewed
from a distance of 10 parsecs (32.6 light years).

Meridian The local meridian is an imaginary line running directly overhead
from north to south. The right ascension on the meridian equals local
sidereal time.

Meteor (also shooting or falling star) A small particle striking the Earth’s
atmosphere that is heated to incandescence by friction with air molecules.

Meteor shower A group of meteors that appear to originate from a small
region of the sky (the radiant).

Meteor swarm (or stream) Meteoroids grouped in a localised region in orbit
around the Sun (the source of meteor showers).

Meteorite A meteor that survives its trip through the atmosphere and reaches
the ground.

Meteoroid A small solid particle moving in orbit about the Sun.

Minor planet (Asteroid) Small rocky objects which revolve around the Sun.
Most lie between the orbits of Mars and Jupiter in the asteroid belt.

Nadir The point on the celestial sphere directly opposite the zenith.

Nebula A cloud of interstellar gas and dust. See also emission, reflection and
planetary nebula.

Node One of two points at which an orbit passes through a reference plane
(usually the ecliptic).

Oblateness The ratio of the difference of equatorial and polar radii to
equatorial radius.

Obliquity The degree of inclination (or tilt) of a planet’s equator to its orbital
plane.

Occultation The disappearance of one celestial body behind another.

Open star cluster A loose grouping of stars numbering from a few dozen to
hundreds.

Opposition When a celestial body is opposite the Sun in the sky as viewed
from Earth.

Orbit The path followed by one body as it moves around another.

Parallax An apparent shift in the positions of nearby stars (relative to more
distant ones) from the changing position of the Earth in its orbit around
the Sun. The size of the shift can be used to measure the distances to the
nearer stars.

Parsec A unit of distance used by astronomers which is equal to 3.26 light
years. A parsec is defined as the distance to a celestial body whose
parallax is one arcsecond.

Penumbra Area of partial illumination in the shadow of a planet surrounding
the Umbra. Also zone of intermediate brightness between a sunspot and
the solar photosphere.

Perigee The point at which a body in orbit around the Earth most closely
approaches the Earth. It is opposite to apogee.

Perihelion The point in an orbit closest to the Sun, of a comet, planet or
minor planet. It is opposite to aphelion.

Perturbation Small changes in the motion of a body caused by the
gravitational effects of another body.

Planetary nebula An expanding shell of gas ejected from a star. The outer
layers of a red giant during the latter stages of its evolution, the core of
which becomes a white dwarf.

Planisphere A handheld aid used to identify which constellations are visible
to an observer on any particular date and time.

Polar axis The axis around which a celestial body rotates.

Proper motion The small change in position of nearby stars due to motion
across the line of sight (measured in seconds of arc per year).

Quadrature When two celestial bodies have apparent longitudes that differ
by 90° as viewed from a third body.

Reflection nebula A gas cloud illuminated by a nearby star.

Retrograde motion 1. An actual motion contrary to the general direction of
the bodies in the Solar System. An example of actual retrograde motion is
Neptune’s satellite Triton.

2. Apparent retrograde motion is the westward motion of a planet with
respect to the stars. This occurs near opposition for the outer planets and
near inferior conjunction for the inner planets.

Right ascension (RA) Part of the equatorial coordinate system used to
specify the location of an object in the sky. It is the angular distance of
an object from an imaginary line in the sky. It is analogous to lines of
longitude on the Earth but is measured in hours (24 hrs = 360°).

Sidereal time A method of keeping time which uses the motion of the stars
rather than the Sun. One sidereal day is equal to 23 hrs 56 m 4s.

Small Magellanic Cloud (SMC) Satellite galaxy to our own Milky Way,
appearing to the unaided eye as a nebulous patch in the constellation of
Tucana. From mid-southern latitudes the SMC is circumpolar.

Solstice The time when the Sun is farthest from the celestial equator. In the
Southern Hemisphere around 21 June marks the shortest day of the year,
and around 21 December marks the longest day.

Spectral type A star’s spectral classification determined by its spectrum.

Spectrum The light of an object spread out like a rainbow. As well as a
continuous spectrum, a star normally shows a distinctive set of dark and
bright lines which are characteristic of its composition.

Superior planet A planet orbiting the Sun outside Earth’s orbit.

Synodic period The time that it takes for an object to reappear at the same
point in the sky, relative to the Sun, as observed from Earth.

Transit The passage of Mercury or Venus in front of the Sun’s disc or the
passage of a satellite or its shadow across the face of its planet.

Transit the meridian or meridian passage The passage of a heavenly body
across the meridian.

Twilight The short period of time before sunrise and after sunset during
which there is not complete darkness.

Twilight — astronomical Astronomical twilight ends (in the evening sky) or
begins (in the morning sky) when the Sun is 18° below the horizon.

Twilight — civil Civil twilight ends or begins when the Sun is 6° below the
horizon.

Twilight — nautical Nautical twilight ends or begins when the Sun is 12°
below the horizon.

Umbra Zone of maximum darkness in the shadow of a planet. Also the
darkest part of a sunspot.

Universal time (UT) A time system measured from the Meridian of
Greenwich in England.

WST Western Standard Time.

Zenith The point directly overhead (90° in altitude).

Zenith Hourly Rate A general guide to the expected intensity of any given
meteor shower. It is a theoretical rate, assuming the radiant is at the
zenith with a sky limiting magnitude of 6.5.

Zodiac The traditional twelve constellations that lie across the ecliptic
(astrologers ignore Ophiuchus, which is very much a part of the Zodiac).
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Adelaide, astronomical twilight 88;
lunar occultations 103;
planet rise/set—see rise/set times;
Moon rise/set 94; Sun rise/set 88

Angles, scale rear cover; estimating 12

Appearance of the planets diagrams monthly
section; explanation 12

Asteroids—see minor planets

Astronomical coordinates or positions
(RA and Dec) 84

Astronomical twilight 12, 88-89

Astronomy, clubs and societies 149—150;
courses 148; events 147; mobile
planetariums 148; organisations 148;
places of interest 145-147; resources 148

Binoculars 8
Blue Moon 17
Brightest stars 140, 141

Brisbane, astronomical twilight 88;
lunar occultations 103;
planet rise/set—see rise/set times;
Moon rise/set 94; Sun rise/set 88

Canberra, astronomical twilight 88;
lunar occultations 104;
planet rise/set—see rise/set times;
Moon rise/set 95; Sun rise/set 88

Celestial equator 84

Celestial poles 84

Central meridian, Jupiter 114
Central Standard Time (CST) 14, 84
Clubs, astronomy 149-150

Comets 13, 134-135; ephemerides 136—137;
orbital elements 135

Conjunction 7, 13

Constellations, abbreviations and
culmination 140

Courses, astronomy 148

Craters, on the Moon 58

Dark adaptation 6, 7

Darwin, astronomical twilight 88;
lunar occultations 104;
planet rise/set—see rise/set times;
Moon rise/set 95; Sun rise/set 88

Daylight saving time 14

Declination 84; of the Sun and planets 85
Deep sky objects 142—143

Diary of events explanation 13

Double stars, binoculars 37

Eastern Standard Time (EST) 14, 84
Eclipses, lunar and solar 91-92
Elongation 13

Epoch 2000.0, 84

Events, astronomy related 147

Field of view 84

Finder charts, Jupiter 124; Neptune 132;
Pluto 132-133; Saturn 124; Uranus 132
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Galaxies 142-143; observing 66
Geocentric, phenomena 86; positions 84
Gibbous 12
Glossary 151-152
Greek Alphabet 152
Heliocentric, phenomena 86
Highlights of the month, monthly section
Hobart, astronomical twilight 89;

lunar occultations 105;

planet rise/set—see rise/set times;

Moon rise/set 96; Sun rise/set 89

Julian date 144

Jupiter, belts 114; finder chart 124;
longitude of central meridian 114;
Great Red Spot 114-115; position 123;
rise/set 123; satellites 36, 43, 87, satellite
eclipse positions 116; satellite events 116—122

Latitude, effect of change 14

Libration, of the Moon 12, monthly section

Light pollution 6, 7

Longitude of central meridian, Jupiter 114;

Lunar occultations 102; limb 102;
occultation tables 102—106; timing 102;
timing equipment 102

Magnitude, definition 12

Magnitudes of the planets and major
asteroids 85

Mars, moons 113; opposition 110—112;
position 109; rise/set 109

Melbourne, astronomical twilight 89;
Iunar occultations 105;
planet rise/set—see rise/set times;
Moon rise/set 96; Sun rise/set 89

Mercury, position 107; rise/set 107

Messier objects 142—143

Meteor showers 13, 139

Minor planets 13; positions 138; Vesta 4041

Mobile planetariums 148

Moon, apogee 93; banging on 25; blue 17;
craters, 58; eclipses 91-92; libration 12,
monthly section; lunation number 93;
map 98-101; occultations 102—106;
perigee 93; phases 93, inside front cover;
position 93; rise/set 9497

Nearest stars 140, 141

Neptune, finder chart 132; position 130;
rise/set 130; satellites 87, 129

Night vision 6

Non-stellar objects—see Deep sky objects

Occultations, lunar 102-106

Opposition, of Mars 110-112; of Vesta 4041
Orbital aspects 13

Organisations, astronomical 148

Perth, astronomical twilight 89;
lunar occultations 106;
planet rise/set—see rise/set times;
Moon rise/set 97; Sun rise/set 89
Places of astronomical interest 145—147
Planet rise/set times, Jupiter 123; Mars 109;
Mercury 107; Neptune 130; Pluto 131;
Saturn 125; Uranus 128; Venus 108
Planet, definition of 12
Planetarium, mobile 148
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Planets, appearance of diagrams monthly section;
declinations of 85;general data 86;
magnitudes 85; visibility of 15

Planisphere 6, 9

Pluto, finder chart 133;
pointer chart 132; position 131;
rise/set 131; satellites 87

Position tables 84
Precession 84

Retrograde motion 84

Right ascension 84

Rings, of Saturn 127

Rise/Set charts monthly section; how to use 12

Rise/set times 84; adjustments for other
locations 144

Rise/set times, Jupiter 123; Mars 109;
Mercury 107; Moon 94-97; Neptune 130;
Pluto 131; Saturn 125; Sun 88-89;
Uranus 128; Venus 108

Satellites, Jupiter 36, 43, 116-122;
Neptune 129; Saturn 43, 50, 126-127;
of the Solar System 87; Uranus 129

Saturn, finder chart 124; position 125;
rings, 127; rise/set 125;
satellites 43, 50, 87, 126127

Shooting stars—see meteor showers

Sidereal time 144

Sky maps 74-83

Sky view diagrams, explanation 14; legend 14;
monthly section

Societies, astronomical 149—-150

Solar System, general data 86;
probes 5, satellites of 87

South celestial pole 84

Space probes 5

Spectral classification of stars 140
Star atlas 84

Star, definition 12

Stars, brightest 140, 141; colour and
temperature 48, 140; double 37; nearest 141;
spectral type 140;

Sun, eclipses, 91-92; orientation 91;position 90;
rise/set 88—89; synodic rotation numbers 91

Sydney, astronomical twilight 89;
lunar occultations 106;
planet rise/set—see rise/set times;

Moon rise/set 97; Sun rise/set 89

Time, central, eastern and western
standard 14, 84; daylight saving 14;
sidereal 144; universal 84

Twilight, astronomical and civil 12, 88-89

Universal time 84

Uranus, finder chart 132; position 128;
rise/set 128; satellites 87, 129

Venus, position 108; rise/set 108
Vesta 40
Visibility of the planets 15

Waning 12
Waxing 12
Western standard time (WST) 14, 84
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ESTIMATING ANGLES IN THE SKY When 0.5m (20 inches) from the eye, each division on this scale corresponds to 1° of arc.

Step outside and look up at the night sky. We are fortunate to
live in Australia, where the stars of the Southern Hemisphere are
spectacular. Does it leave you with a sense of wonder, wanting to
know more about the heavens above? Then this book is for you.

Whatever your level of interest this publication has much to offer.
Even if you are a beginner just starting your astronomical voyage,
using nothing but your eyes, let this be your guide to:

Which planet is that moving against the star field?

When will the Moon rise or set?
Which constellation is that?

What is that bright star?

o)

Easy tor

Drawings to easi

From its humble beginnings in 1990 to the splendid edition you hold today, this
Yearbook has always been the outstanding Australian guide to the night sky. It’s the
perfect reference for newcomers and seasoned observers alike.
Fred Watson
Australian Astronomical Observatory

Quasar Publishing has been producing yearbooks since 1991. Astronomy 2018, the 28t
edition, continues with the high standard established over the years. The authors have
many years experience in observational astronomy, astronomical publications, public
education and the amateur astronomical community. In 2009 the Astronomical Society of
NSW awarded the authors McNiven Medals for excellence in astronomy.

Astronomy 2018

includes the following:
Beginner friendly Moon maps
Amateur astronomical societies
bservatories open to the public

The best times to observe the planets

ead monthly rise and set charts

When and where to look for shooting stars
Easy to use star maps, designed for Australia
Where to find the brighter comets for the year

ly identify the planets and stars
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