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ASTRONOMICAL EVENTS FOR 1986.

The events listed below are presented in chronological order oF their
occurrence to the nearest hour of South African Standard Time,

(Some of the appulses given below occur during daylight, or when the
bodies are below the horizon. But the objects will still be sufficiently
close in the dark for the phenomena to be of interest to observers.)

CONFIGURATION OF THE SUN, MOON AND PLANETS.

d h

2 07 Earth at perihelion

3 2 LAST QUARTER

4 03 Mars 1.7 degrees N. of Moon

7 14 Saturn 4 degrees N, of Moon

8 09 Moon at perigee

8 12 Mercury 1.7 degrees S. of Neptune
10 14 NEW MOON

2 14 Jupiter 4 degrees N. of Moon
18 00 FIRST QUARTER

18 14  Venus in superior conjunction
20 03 Moon at apogee

24 03 FULL MOON

1 03 Mercury in superior conjunction
2 07 LAST QUARTER

3 14 Mars 3 degrees N. of Moon

4 03 Saturn 5 degrees N. of Moon

4 18 Moon at perigee

5 00 Uranus 4 degrees N. of Moon

5 22 Neptune 5 degrees N. of Moon

9 03  NEW MOON

10 05 Saturn 7 degrees N. of Antares
14 2 FIRST QUARTER

17 00 Moon at apogee

17 08 Mars 5 degrees N. of Antares
18 02 Mars 1.3 degrees S. of Saturn
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Jupiter in conjunction with Sun

FULL MOON
Mercury greatest elong. E. (18 degrees)

Moon »t perigee

Saturn 5 degrees N. of Moon
LAST QUARTER

Mars 4 degrees N. of Moon
Uranus 4 degrees N. of Moon
Neptune 6 degrees N. of Moon
Mercury stationary

Mercury 5 degrees N. of Venus

NEW MOON

Venus 1.3 degrees N. of Moon
Mars 0.3 degrees N. of Uranus
Moon at apogee

Mercury in inferior conjunction
FIRST QUARTER

Equinox
FULL MOON
Moon at perigee

Antares 1.2 degrees S. of Moon
Saturn 5 degrees N. of Moon
Uranus 4 degrees N. of Moon

Mars 5 degrees N. of Moon
Neptune 6 degrees N. of Moon
LAST QUARTER

Jupiter 3 degrees N. of Moon
Mercury 2 degrees N. of Moon
Mars 1.4 degrees S.of Neptune
NEW MOON

Venus 1.3 degrees S. of Moon

Moon at apogee

Mercury greatest elong. U. (28 degrees)
FIRST QUARTER

FULL MOON
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Moon at per igee

Pluto at opposition

Saturn 5 degrees N. of Moon
Antares 1.1 degrees N. of Moon
Saturn 7 degrees N. of Antares
Uranus 4 degrees N. of Moon
Neptune 6 degrees N. of Moon
Mars 4 degrees N. of Moon

LAST QUARTER

Jupiter 3 degrees N. of Moon
Venus 6 degrees N. of Aldebaran
Mercury 2 degrees S. of Moon
NEW MOON

Moon at apogee
Venus 3 degrees S. of Moon
FIRST QUARTER

Mercury in superior conjunction
FULL MOCN

Moon at perigee

Saturn 5 degrees N. of Moon
Antares 1.2 degrees S. of Moon
Uranus 4 degrees N. of Moon
Neptune 6 degrees N. of Moon
Mars 3 degrees N. of Moon
Saturn at opposition

LAST QUARTER
Jupiter 2 degrees N. of Moon

Moon at apogee
NEW MOON
Mercury 3 degrees S. of Moon

Venus 5 degrees S. of Pollux
Venus 3 degrees S. of Moon
Uranus at opposition

FIRST QUARTER

Saturn 5 degrees N. of Moon
Antares 1.1 degrees S. of Moon
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Mercury 6 degrees S. of Pollux
Uranus 4 degrees N. of Moon
Moon at perigee

Solstice

FULL MOON

Neptune 6 degrees N. of Moon
Mars 0.5 degrees N. of Moon
Mercury greatest elong. E. <25 degrees)
Neptune at opposition

Jupiter 1.9 degrees N. of Moon
LAST QUARTER

Moon at apogee

Earth at aphelion

NEU MOON

Mercury 8 degrees S. of Moon

Mars at opposition

Venus 3 degrees S. of Moon
Venus 1.1 degrees N. of Regulus
FIRST QUARTER

Mars closest approach

Saturn 5 degrees N. of Moon
Antares 1 degree S. of Moon
Uranus 4 degrees N. of Moon
Neptune 6 degrees N. of Moon
Moon at perigee

Mars 0.9 degrees S. of Moon
FULL MOON

Mercury in inferior conjunction
Jupiter 1.5 degrees N. of Moon
LAST QUARTER

Moon at apogee

Mercury 8 degrees S. of Moon
NEW MOON
Venus 2 degrees S. of_ Moon

J
Mercury greatest elong. U. <19 degrees)
FIRST QUARTER
Saturn 5 degrees N. of Moon
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Antares 0.8 degrees S. of Moon
Uranus 4 degrees N. of Moon
Neptune d degrees N. of Moon
Mars 0.5 degrees S. of Moon
Moon at perigee

FULL MOON

Jupiter 1.4 degrees N. of Moon
LAST QUARTER

Venus greatest elong. E. (4d degrees)

Moon at apogee
Venus 0.5 degrees S. of Spica

NEW MOON
Mercury in superior conjunction
Venus 3 degrees S. of Moon

Saturn 5 degrees N. of Moon
Antares 0.7 degrees S. of Moon
Jupiter at opposition

FIRST QUARTER

Uranus 4 degrees N. of Moon
Moon at perigee

Neptune d degrees N. of Moon
Mars 0.9 degrees N. of Moon
Jupiter 1.d degrees N. of Moon
FULL MOON

Equinox

Moon at apogee

LAST QUARTER

Mercury 1.5 degrees N. of Spica

Venus greatest brilliancy

NEU MOON

Mercury 0.4 degrees S. of Moon
Venus 4 degrees S. of Moon
Moon at perigee

Saturn 5 degrees N. of Moon
Antares 0.d degrees S. of Moon
Uranus 4 degrees N. of Moon
Neptune d degrees N. of Moon
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FIRST QUARTER

Mars 2 degrees N. of Moon
Jupiter 1.9 degrees N. of Moon
FULL MOON

Mercury 4 degrees H. of Venus

Mercury greatest elong. E. (24 degrees)
Moon at apogee
LAST QUARTER

Pluto in conjunction with Sun

NEW MOON

Saturn 6 degrees N. of Antares
Mercury 0.8 degrees N. of Moon
Moon at perigee

Saturn 6 degrees N. of Moon
Antares 0.6 degrees S. of Hoon
Uranus 4 degrees N. of Moon
Venus in inferior conjunction
Neptune 6 degrees N. of Moon
FIRST QUARTER

Mars 3 degrees N. of Moon

Jupiter 2 degrees N. of IMoon

Mercury in inferior conjunction,
transit over Sun

FULL MOON

Moon at apogee
LAST QUARTER
Venus 2 degrees N. of Moon

Mercury greatest elong. W. (20 degrees)
Mercury 5 degrees N. of Moon

NEU MOON

Antares 0.6 degrees S. of Moon
Moon at perigee

Neptune 4 degrees N. of Moon
Saturn in conjunction with Sun
Mars 3 degrees N. of Moon
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Jupiter 1.8 degrees N. of Moon
FIRST QUARTER

Venus greatest brilliancy

Uranus in conjunction with Sun
Mercury 5 degrees N. of Antares
FULL MOON

Moon at apogee

Mars 0.5 degrees N. of Jupiter
Mercury 1.3 degrees S. of Saturn

Solstice

LAST QUARTER

Mercury 0.4 degrees S. of Uranus
Neptune in conjunction with Sun
Venus 7 degrees N. of Moon
Antares 0.6 degrees S. of Moon
Saturn 6 degrees N. of Moon

Moon at perigee
NEU MOON



THE SUN

Basic Solar Data s-

Average Earth-Sun Distance :14? 598 000kn (= 1 Astronomical Unit)
Maximum Sun-Earth Distance s152 000 000km

Radius 1696 000 km
Rotation :25.38days
Surface Temperature s5800degrees K.
Spectral Type 162

Apparent Magnitude :-2d.8

Distance to centre of Galaxy : 30,000 Light Years
Light-travel time from Sun
to Earth :8.3 minutes

SOLAR  ECLIPSES DURING 1986

There are two Eclipses of the Sun during 1986: A Partial eclipse on April
?th and an Annular-Total on October 3rd.
Both Sun Eclipses will not be visible from South Africa.

The Partial Eclipse on April 9th is visible from the Antarctic, South Pacific
Ocean and Australia.

The Annular-Total on October 3rd is visible from North America, parts of South
America and North Atlantic Ocean.

Although both eclipses of the Sun are not visible from South Africa, the
following times are supplied for those interested :-

9 April Partial Eclipse
Eclipse begins Odh 09 (SAST)
Eel ipse ends I0h 31

3 October Annular-Total Eclipse
Ed ipse begins 18h 57
Eel ipse ends 23h 13
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SUNRISE AND SUNSET TIMES FOR JOHANNESBURG, DURBAN,
BLOEMFONTEIN AND CAPE TOUN

Date

Feb

Mar

May

Jun

Jul

Aug

Sep

Blj'_‘

RE L

B':H

RE

Johannesburg
Sunrise Sunset
h n h n
05 18 1?7 4
05 25 1? 05
05 33 19
05 42 19 00
05 4? 18 55
05 54 18 47
04 00 18 39
04 4 18 29
04 11 18 19
04 17 18 04
04 2 17 54
04 25 17 47
04 3 17 38
04 37 17 31
04 4 17 24
04 47 17 23
04 52 17 22
04 55 17 24
04 57 17 27
04 55 17 0
04 53 17 35
04 48 17 4
04 4 17 44
04 32 17 50
42 17 54
04 1 17 59
05 5? 18 03

Sunrise

h

04
05
05

05

05
05

05
05
05

04
04
04

04
04
04

14
04

04
04

R

FRR
58K

n
58
04
14
24

32
4

a4
53
59
04
n
17

24

R R

43
48
o1

51

42

24

Sunset
h n

19 01
19 02
19 00

18 55
18 48
18 39

18 0
18 19
18 04

17 53
17 43
17 3
17 22

17 14
17 04

17 04
17 03
17 4

1? 07
7 n
17 14

17 22
17 29
17 35

17 40
17 44
17 A



Date

Jan

Feb

Mar

Apr

May

Jun

RE . RE . RE . RE . RE ..

RE .

05 50 18 08
05 3? 18 12
05 27 18 17
05 1? 18 24
05 13 18 32
05 04 18 39
05 07 18 46
05 08 18 53
05 12 19 00
Cape Town
Sunrise Sunset
h m h m
05 3B 20 01
05 46 2 02
05 55 19 59
06 07 19 52
06 17 19 44
06 26 19 33
04 33 19 23
06 41 19 1
06 49 18 58
06 58 18 41
07 04 18 0
07 13 18 17
07 20 18 06
07 28 17 57
07 A 17 50
07 43 17 45
07 48 17 44
07 51 17 44

11

05 37 17 57
05 25 18 03
05 12 18 09
05 02 18 17
04 55 18 26
04 49 18 34
04 48 18 42
04 48 18 50
04 52 18 57
Bloemfontein
Sunrise Sunset
*h n h n
05 21 19 18
05 29 19 18
05 37 19 17
05 44 19 13
05 4 19 06
06 02 18 57
1
06 08 18 48
06 13 18 38
06 18 18 27
06 25 18 13
06 0 18 03
06 35 17 52
06 42 17 44
06 49 17 36
06 54 17 0
07 01 17 27
07 05 17 24
07 06 17 27



Jul 1 07 53 17 48 07 10 17 30
n o075 17 52 07 06 17 A
21 07 47 17 58 07 05 17 39
Aug 1 07 39 18 06 07 00 17 45
n 070 18 13 06 53 17 52
2 07 1? 1820 06 42 17 55
Sep 1 0706 18 27 06 31 18 08
n 06 52 18 34 06 19 18 06
2 06 38 18 41 06 07 18 10
Oct 1 0625 18 48 05 57 18 16
n 06 12 18 55 05 45 18 22
21 0558 1?7 04 05 33 18 27
Nov 1 05 46 1? 13 05 24 18 35
n 0538 1? 23 05 17 18 44
2 053 19 3 05 12 18 52
Dec 1 05 2? 19 43 05 11 19 00
n 0528 19 %0 05 1 19 07
2 053 19 57 05 15 19 14

TIME OF SIN®S TRANSIT OVER 30-DEGREE MERIDIAN

The times given below (SAST) indicate when the Sun transits the 30-degree
meridian. (On this meridian all sundials should read noon at given tines.)

Date hm1
Jn 1 120328
il 12 07 27
2 21 17
3 12 13 26

Feb 10 12 14 15
20 12 13 48
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Jun

Jul

Aug

Sep

Oct

Nov
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12 12
12 09
12 0?

12 03
12 01
1n 58

n 57
1 56
1 56
n 57

n 59
12 01
12 03

12 05
12 06
12 06

12 05
12 03
12 01
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12 00
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16
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THE MOON

Basic Lunar Data:

Diameter : 3474 kn <0,27 of Earth)

Mass :  1/81 of Earth

Mean Distance

frcen Earth 384 400 km (Centre to Centre)

Perigee : 354 410 km (Closest distance to Earth)
Apogee 404 700 km (Farthest distance to Earth)

Sideral Period : 27.321441 days (Fixed star period)
Synodic Period : 29.530588 days (New Noon to New Moon)

Orbital Speed : 3480 kwhr. (Mean)
Escape Velocity:  2.38 kn/sec.
Mean Magnitude : -12.7 (At Full Phase)

The Moon®s orbit about the Earth is an ellipse. The Moon is said to be at
Perigee when it is nearest the Earth and at Apogee when it is farthest from
Earth. The line connecting the points of perigee and apogee passes through
the Earth and is called the line of apsides.

The centre-to-centre Earth-Moon distance Maries from a minimum of 354 410 km

at perigee to a maximum of 404 497 km at apogee. Consequently, the apparent
size of the Moon as seen from Earth varies over the course of a month. At
perigee, the Moon has an angular diameter of 33" 31*, whereas at apogee the
Moon®s diameter is only 29" 227 The average apparent size of the Moon is
31" 5=which corresponds to an average Earth-Moon distance of 384 400 km.

The average speed of the Moon along its orbit is 1.02 kilometers per second.

As seen from the Earth, the Moon appears to move eastwards among the
constellations frcm one day to the next. The Moon®s daily eastward progress
averages 13.2 degrees (which is 340 degrees divided by the 27.3 days in the
sidereal month). In one hour, the Moon moves more than one-half degree, which
is slightly more than its own diameter. This rate of motion means that the
time of Moonrise is retarded by an average of about 50 minutes from one day to
the next.



MONTH

January
February
March
April
May

June

July
August
September
October
November
December

First
Quarter

Sun’s

Rays

PHASES OF THE MOON

NEW MOON FIRST FULL MOON LAST
QUARTER QUARTER
d hm d hn d h « d h n
10 14 22 18 00 13 26 02 3 03 2 47
0? 02 55 16 21 55 24 17 02 02 06 41
10 16 52 18 18 39 26 05 02 03 14 17
0? 08 08 17 12 35 24 14 46 02130
09 00 10 17 03 00 23 22 45 0o 05 22
30 1455
07 16 00 15 14 00 22 05 42 29 02 53
07 06 55 14 22 10 2 12 40 28 17 34
05 20 36 130U 2 1920 %4 27 10 38
04 09 10 1 09 41 18 07 34 26 05 17
03 20 55 10 15 28 722 26 00 26
02 08 02 08 23 11 16 14 12 24 18 50
01 18 43 08 10 01 16 09 04 24 11 17
3L 05 10
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THE MOON?®S ORBIT

MOON AT PERIGEE MOON AT APOGEE

Month Day Hour Month Day Hour
Jan. 8 09 Jan. 20 03
Feb. 4 18 Feb. 17 00
March 1 12 March 16 2
March 28 16 April 13 14
Apr 11 25 20 May u 01
May 24 05 June 7 73
June 2 15 July 4 10
July 19 22 July a 23
Aug.- 16 19 Aug.- 28 17
Sept. 12 02 Sept. 25 12
Oct. 7 12 Oct. 23 08
Nov. 4 o Nov. 20 00
Dec. 2 13 Dec. 17 07
Dec. 3 0L

LUNAR ECLIPSES DURING 1986

During 1986 there will be two total eclipses of the Moon, April 24 and October

17.

24 MApril Total eclipse of the Moon

The beginning of the umbra! phase will be visible in the western
half of North America, the Pacific Ocean, eastern USSR and Asia,
southeast Asia, Australia, New Zealand, eastern Indian Ocean, and
Antarctica except the Atlantic coast; the end will be visible in
Western Alaska, the Pacific Ocean, the Indian Ocean except Palmer
Peninsula and Princess Margaret Coast, Australia, New Zealand, and
central, eastern and southeast Asia.

Although the eclipse will not be visible from South Africa, the
following times are supplied

Moon enters penumbra 12h 04 (SAST)
Moon enters umbra 13h 02
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Moon enters totality 14h 10
Middle of eel ipse 14h 42
Moon leaves totality 15h 14
Moon leaves umbra 16h 22
Moon leaves penumbra 17h 20

17 October  Total eclipse of the Moon

The beginning of the umbral phase visible in New Zealand, Australia,
western Pacific Ocean, eastern Antarctic, Asia, Europe except
extreme west, Africa except the western extremity! the end visible
in extreme western Australia, eastern Antarctica, Indian Ocean,
Asia except the extreme eastern parts, Europe, Africa, Greenland,
extreme northeastern North America, eastern South America, and the
Atlantic Ocean.

This eclipse will be visible from South Africa.

Moon enters penumbra 18h 19 (SAST)
Moon enters umbra 1% 29

Moon enters totality 20h 40

Middlle of eclipse 21h 18

Moon leaves totali ty 2lh 55

Moon leaves umbra 23h 06

Moon leaves penumbra 0oh 16 (18-10.86)

MOONRISE AND MOONSET TIMES
FOR JOHANNESBURG, DURBAN AND CAPE TOUN

JOHANNESBURG DURBAN CAPE TOWN
Rise Set Rise Set Rise Set
January
22h58 9h50 22h49 %h34 23h43 10h21

% 23h31 10h49 23n20 10h35 11h25
3 -— 11h48 23h50 nNB ohl2 12h29
4 0h03 12h49 12h39 0h40 13h34
5 0h39 13h52 0h23 13h45 1hio 14h43
6 Ihl6 14h5? 0h58 14h53 1h44 15h55
7 2h 0 16h 9 1h41 16h 5 2h23 17h 9



JOHANNESBURG
Rise Set
8 2h52 119
9 3h50 18h26
10 4h55 191)26
] 6h 4 20h18
12 7hil 2lh 2
13 &.15 2140
14 %h14 22h12
15 10h10 22044
16 1lh 4 23013
7 1Ih57 23041
18 12h50
1? 13043 ohl 2
20 14h37 0045
2 15h33 1022
2 16h29 204
23 17023 2051
24 18h15 3044
25 19h 2 4042
26 19h45 5h42
27 20024 6043
28 20h59 7044
2 21h33 8044
Ky 22h 5 9043
kil 22h39 10044
February
1 23016 11045
2 23n56 12050
3 13h57
4 0044 150 4
5 1h37 16011
6 2038 17012
7 3044 180 7
8 4051 18053
9 5056 19034
10 6058 20h 9

20 -

MOONRISE AND MOONSET TIMES

FOR JOHANNESBURG, DURBAN WO CAPE TOWN

DURBAN
Rise Set
2030 17016
3028 18h23
4033 19023
5042 20014
6051 20057
7057 21032
8058 220 3
9056 22032
10053 22059
11047 23h26
12041 23055
13036
14032 0026
15029 10 2
16026 1042
17021 2h29
18013 3h22
18059 4h20
19041 5021
20017 6024
20050 7027
21022 8029
21053 9030
22024 10033
22059 11037
23037 12043
13h52
0022 150 1
1015 I6h 8
2015 17h10
3022 180 4
4030 18048
5037 19027
6041 200 0

CAPE TOWN
Rise Set
hi 18022
40 7 19030
5hI3 20028
6023 21016
7034 21056
8042 22029
9046 22057
10047 23023
11045 23048
12042
13039 0013
14036 0040
15034 1010
16033 1043
17031 2022
18026 30 8
19017 40 1
200 2 50 0
20041 6h 3
21015 70 9
21046 8013
22015 9018
22043 10022
23012 11028
23044 12035

13044

0020 14h55
10 4 160 7
1055 17015
2h55 18015
40 2 190 7
5012 19049
6021 20025
7028 20055



-vhi

MOONRISE MD MOONSET TIMES

FOR JOHANNESBURG. DURBAN MD CAPE TOWN

JOHAWESBURG
Rise Set
7h56 0041
8h52 21hll
9h46 21h40
10h39 22hl0
11h32 22H42
12H27 23618
1322 23h57
14hI8
15hI3 0h42
16h 6 1h33
161)% 2h28
17h40 3h28
18h20 4h29
18h57 5h31
19h32 6h33
20h 6 7h34
20h40 8h35
21h16 9h38
21h55 10h43
22h40 11h49
23h32 12h57
14h 3
0h29 15h 6
1h33 16h 1
2h38 16h49
3h43 17h30
4h45 18h 6
5h44 18h39
6h40 1% 9
7h35 19h39
8h29 20h 9
9h22 20h40
10h17 21hi4

11h12

21h52

DURBAN
Rise Set
1 20h30
8h39 20h58
9h35 21h25

10h31 21h53
11h25 22h24
12h21 22h58
13nl8 23h36
14h15
15h10 0h20
I6h 3 1hl0
16h52 2h 6
17h35 3h 6
18hl4 4h 9
181)49 5h13
19h22 6hl7
19h54 7h20
201)2%6 8h24
2lh 0 9h29
21h36 10h35
22h20 11h44
23h 9 12h54
14h 1
0h07  15h 4
1h10 15h57
2hl7 16h44
3h23 17h24
4h27 17h58
5h28 18h29
6h26 18h57
7h23 19H25
8h19 19h53
ohl4 20h22
10hl0 20h55
Ith 7 21H31

CAPE TOWN
Rise Set
8h31 21h23
9h32 21h48
10h30 22hi 3
11H27 22h39
12h25 23h 7
13)23 23h40
14H22
15h20 ohlé
16hl 6 0h59
17h 9 1h49
17h56 2h45
18h37 3h48
1%h14 4h53
19h46 5h59
20h16 7h 5
20h44 8h12
21hl4 %h18
21h46 10h26
22H20 11h35
23h 1 12h47
23h49 13h59
15h 7
0h46 16h 9
130 17h 2
)58 17h47
4h 7 18h24
5h13 18h55
6hl17 19h23
hi7 19h48
8h16 20hl14
ohI5 20h40
10h13 2lh 7
1hll 21h37
12h10 22hl2



HOOMRISE AND MOONSET TINES

2

FOR JOHANNESBURG. DURBAN AND CAPE TOUN

JOHANIESBURG

Rise Set
17 12h 7 22h34
18 13h 3 23h22
1? 13h56
20 14h46 ohl5
2 15h32 1hi2
2 16h14 2hl2
23 16h52 3hl3
24 17h27 4hl15
25 18h 2 5h17
26 18h36 6h19
27 19h12 7h23
28 19h52 8h29
29 20h36 9h38
0 21h26 10h47
3 2023 11h56
April
1 23h26 13h 1
2 13h58
3 0h31 14h48
4 1h35 15h30
5 2h37 16h 7
6 DB 16h40
7 4h32 17h10
8 5027 17h40
? 6h20 18h 9
10 7hl4 18h40
u gh 8 1913
2 % 3 19h49
13 9h58 20h29
14 10h54 2115
15 11h47 22h 5
16 12h39 23h 0
17 13h25 23ft58
18 14h 8
19 14h47 0h57

DURBAN
Rise Set
o) 4 22hl2
13h 0 23h 0
13h53 23h52

14h44
15h28 0h51
16h 9 Ih51
16145 2h54
17h18 3h58
17h51 5h 2
18h23 6h 7
18h57 714
19h34 8h21
201)16 9h32
2ih 4 10h44
2) 1 11h54
23h 3 12h59
13h55
oh 9 14h44
Ihl5 1515
2h18 I6h 0
3nh19 16h31
4h17 16h59
5hl4 17h27
6h 10 17h54
5 18h23
gh 1 18h54
8h58 19H29
9h55 20h 7
10h51 20h53
11h45 21h42
12h37 22h38
13h22 23h37

14h 4
141 0h37

CAPE TOUN
Rise Set
13h 8 22h52
14h 5 23h38
14h59
15h48 3L
16h31 1h30
17h 9 2h33
17h43 3h39
18hl4 4h45
18h44 5h52
19n13 7h 0
19h44 8h 9
20h18 9h20
20h58 10h34
21h45 118
2040 13 0
23h43 14h 5
15h 0
M 157
Ih57 16h25
3h 3 16h58
4h 7 17h26
5h 8 17H52
6h 7 18hl7
5 18h42
8h 2 1% 8
% 1 19h37
10h 0 20h10
10h59 20ha7
11h56 21h31
12h51 22h22
13n42 23h17
14h26
15h 5 ohl 8
15h40 121
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FOR JOHAFFIESBURG, DURBAN AND CAPE TOWN

JOHANNESBURG
Rise Set
15h22 1h57
15H57 2h58
16h31 3h59
17h 6 5h 2
17h44 6h 8
18h27 7hl6
19017 8h28
20h 13 9h40
21H15 10h49
22h21 11h52
23h28 12h45

13h31
0h31 141)10
3L 14h43
2h28 15D)14
3h22 15143
4hl5 16hI2
5h 8 16h42
6h 2 17h13
6%56 171)48
7h51 18027
8h47 1911
o%h41 20h 0
10h34 20052
11h21 21148
12h 4 22h47
12H43 23h45
13h20
13h53 0h43
14h26 1143
14h59 2h43
15h35 3h46
16h15 4h52
17h 2 6h 2
17h56 715

DURBAN
Rise

15014
15h47
161)19
16h52
17h27
1) 8
18h56
19h50
20H52
21h59
2h 7

Ohl 2
1114
2h12
39
4 5
A1)
5DA
61)50
7ha7
8ha4
9h39
10n32
111)18
12h 0
121)38
1312
13H44
14h15
141)46
15n20
15h57
16h42
17H34

Set

1h39
2h42
3h46
4h51
5h5?
7h10
8h24
9h38
10h47
1unx
12h42

135
14nh 3
14h35
150 3
15h30
151)57
1615
161)%
17h29
1.8 6
18149
19Ft37
20h30
2A1)27
22h26
21)%

0h26
1z
2h30
3h36
4h44
5h57
7h12

CAPE TOW
Rise Set
16D)12 2h25
16h41 3DP
17h 9 4h37
17H40 5h46
181)13 6h57
18h51 ghil
19h36 9h27
20h30 10h43
21h32 11h53
22h39 121)%
23h49 13h45
14h27
0h56 15h 1
2h 1 15h30
3h 1 151)57
4h 1 16021
48 161)45
5h55 7Hn
6h53 171)39
2 18hll
8h51 18h46
9h49 19h28
10h45 201)16
11h37 21h 9
12h23 22h 8
1) 3 23h 8
1B)3B
14h10 ohl 1
14h39 14
15h 7 )18
151)%6 RI)VA]
16h 6 a3
16h42 5h43
17h23 6h58
18h14 8h16
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FOR JOHANNESBURG. DURBAN AND CAPE TOWN

JOHANNESBURG
Rise Set
18h57 8h28
20h 5 9h36
2lhi4 10h36
2h20  111)%
23h24 12h 9

12h45
0h22 13nl7
1W)18  13n46
2hl 14h15
34 14h45
357 15h16
4h51 15h49
5hd6  161)27
6L.41 17h 9
7h36 1756
&)™  18n48
of>18 19h43
) 3 20h40
10h43 2138
1 22h3s
11H53 23h33
12h25
121)57 30
13D 1D
ue AR
14h48 3.0
15h38 4h49
16h36 6h 2
17h42 7hi3
18h52 8hl9
20h 2 ohI5
2lh 9 10h 2
211 10n42
23010 11116

DURBAN
Rise Set
18h34 8%
19M2 9h34
20h53 10h33
2h 1 myz
23h 6 12h 3
12)3%
ohos 13D 7
Hi 4 131)34
2h 0 14h 1
2fi% 14h29
3h49 14h58
a5 15DD
5h41 I6h 6
61,38 16047
7h34 17h34
8h27 18h25
a6 192
%h59 000
10h38 21h18
11h12 22h 18
my  BD17
1215
12h44 oh17
131)16 1h19
1350 2h24
14h29 3h32
15h17 4h45
61)14 5D
1719 DI
18h30 816
19h41 it
2051 oh56
21h55 10h34

21)55

Iih 7

CAPE TOWN
Rise Set
19h14 9h32
)2 10040
A4 11)38
20 DA
23h52 13h 2
13h33
ohs5 M) 1
W% 14h25
2h53 14h50
3h50 15h 16
4ha7 15h42
5046 16h13
6h44 16h47
ha2 17h26
8)39 1813
aB 1% 4
)2 20h 1
Ilh 3 2ih 1
11h39 22h 3
ohnin 23h 4
12h40
13h 8 0106
13h35 1h09
14h 4 2h13
14h36 3h21
15h12 4h32
15h57 5h48
16h53 T 4
17h58 8hi7
19n10 %h21
20h24 10h14
21h36 10h57
22h43 11h32
23h46 12h 1
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MOOMRISE AND MOQNSET TIMES
FOR JOHANNESBURG. DURBAN AND CAPE TOWN

JOHANNESBURG
Rise Set
11h47
Oh i 12h17
0h59 121)46
1h52 13h17
2h46 13h50
30 14D%
4h36 15h 7
5h32 15H52
6h25 16h43
7hi5 17h38
gh 2 18h36
8h43 19h33
9h20 20H31
9hb4 21h27
10h27 22H24
10h58 23h22
110
12h 4 0h21
12h42 1h24
13H26 2h30
14h18 3h40
15h19 4h51
161)27 5h58
17h39 6h59
18h48 7h50
19h54 8h34
20h56 ohl2
21h54 9h45
22h49 iohlé
23h44 10h46
1Ih1 7
0h38 11h49
1h33 12h25
2h29 13h 3

- 25 -

DURBAN

Rise
23h53

0h49

143
2h39
3h35
4h32
5h29
602
7h13
7h58
8h39
%h14
9h46
10n17
10046
1hl6
11h48
12h23
13n 6
13h56
14156
16h 5
17h17
18h28
19h37
2041
2141
22h38
23n35

0h31
1h28
2h25

Set

11H30
h 4
12h31

13n 0
13n31
14h 6
14045
15h30
161)20
17h16
18h15
19n1 4
20n1 2
21h1 1
22h10
2010

Oh12
Ihi 7
2h25
3n37
4h49
5h56
6h56
7h46
8h28
% 3
9h35
Ioh 4
10032
11h 0
3t
12h 5
12h42

CAPE TOWN
Rise Set
12h28
oye  12hs4
Ih44 13h19
2 13h45
3h40 14hi4
4h38 14h47
5h36 15h25
6h34 16h 9
7h28 17h 0
8h18 17h56
% 2 18h56
9h40 19h57
10h14 20H58
10h44 22h 0
1ihl1 23h 1
11h37
12h 5 Oh 3
12h34 Ih 8
13h 8 2hl6
13h47 3h27
14h36 4h42
15h36 5h54
16h45 h 2
17h59 8h 0
19n12 8h48
20h24 oh27
21h30 Ich 0
21)38  10h28
23h33 10h55
11h20
0h32 1 ha5
Ih31 12hl4
2h29 12h46
3h29 13h22



MOQNRLISE AND MOONSE7 TIMES

FOR JOHAWESBURG, DURBAN AND CAPE TOUN

JOHANNESBURG
Rise Set
Auoust
1 3h25 13n48
2 4h19 14h37
3 5h1l 15131
4 5h59 16h28
5 6h42 17h26
6 21 18h25
7 7h56 19h23
8 8h29 20h20
9 % 0 21hl7
10 %h33 22hl6
ik I0h 5 23hl7
12 10h41
13 11h22 0h20
14 ]2h10 M2
15 13h 6 2037
16 14h 9 3h43
17 15n18 4h45
18 16h27 5h39
19 17h35 6h26
20 18h38 h 6
pil 19h39 1
2 20h37 8h13
23 21h33 8hd4
24 22h28 W15
25 23h23 oh47
26 10D
27 0h20 101)59
238 Ihi5 ][9]
29 210 12129
30 3h 3 13h21
3 3D53 14h17
September
1 4h38 15h15
2 5h19 161)14

h6

DURBAN
Rise Set
2 13nh25
4hl6 14h14
5h 9 15h 8
5h56 16h 7
6)8  17h 6
7h15 1) 6
748 1% 6
8h20 20h 5
8h49 2lh 5
ohi8 22h 6
oh49 A 9

10n24
lit) 2 0h14
iih49 1h24
12h43 2h34
13h46 3l
141)5%6 443
) 6 5h36
17h1 7 6h20
18h22 6h58
19h25 3l
20h25 gh 2
21h23 8D
22h20 1))
23hl7 9h29
I0h 2
s 10038
Ihi2 1119
2h 8 12h 7
D1 12D
3h51 13h55
iy 14h54
5h14 15D)%

CAPE TOWN
Rise Set
4h26 14h 4
5h22 141)53
6hl4 151)47
o 16h47
7h40 17h48
8h15 18h51
8h46 19h54
D14 20h55
941 21h58
I0h 8 23h 2
10h36
1'h 8 0007
11h44 ihl6
12h29 2h27
13h22 3h40
14h2a 4h48
15h36 5h48
161)50 61)39
18h 1 7h20
1910 7h55
20116 8h26
21)18 8h53
21)19 9h20
23hl8 9h46
10hI3
Oh18 10h44
1hi8 uhl9
17 11h59
3hl4 12146
4h 7 13h37
4h55 14h35
5h37 15h36
6hl4 16h39



MOONRISE AND NOONSET TIMES
FOR JOHANNESBURG, DURBAN AND CAPE TOWN

JOHANNESBURG
Rise Set
3 5h55 17h13
4 6h29 18hl 1
5 7h 1 19h10
4 7h34 20h 9
7 gh 4 21h10
8 8hdl 22hl4
9 %h21 23n21
10 I0h 4
1 10h59 0h28
12 11)5 1h35
13 13h 4 2h37
14 14h14 3h32
15 15h19 4h2i
14 161)23 5h 2
17 17h24 5h38
18 18h23 4h1
19 19120 6h42
20 20h16 713
2 21h12 7h44
22 22h 8 8h18
23 23h 5 8h54
24 9h35
25 Oh 1 10h20
26 0h55 1hll
27 1h46 12h 5
28 2h32 13h 2
? 3hl2 14h 0
30 3h52 14h59
October
1 4h27 15h58
2 4h59 16H56
3 5h32 17h56
4 6h 5 18h58
5 6h40 20h 3
4 7h19 21h10
7 gh 3 22hl9

27

DURBAN

Rise

5h48
6h20
6h51
7h21
7h51
8h25
% 1
9h44
10h37
11h37
12h42
13h53
15h 0
16h 6
17h 9
18n10
1% 9
20h 7
2lh 5
22h 3
23h 1
23h58

0h52
1h44
2h29
3h10
3h46

4hl9
4h50
5h20
5h51
6h24
7h 0
7h43

Set

16h55
17h54
18h57
19h58
21h 2
22h 7
23n16

0h25
1h33
2h35
3h29
4h16
4h55
5h29
6h 0
4h29
6h58
7h27
7h59
8h34
%hl3
9h58
10h48
11h43
12041
13h40
1441

15n41
16h42
17h45
18h49
19h55
2lh 5
22h16

CAPE TOWN
Rise Set
6ha7 17h42
hi7 18h45
Tha4 19h49
ghll 20h53
8h39 21h59
%h10 23h 8
944
10h27 ohl9
11hl7 1h3L
12h15 2h39
13h22 31
14h33 4h34
15h44 = 5h17
16h53 5h54
17h59 4h25
1% 2 4h53
20h 4 7h20
2lh 4 7h45
22h 5 8h13
23h 5 8h42
%h15
0h0S 9h53
Ih 3 10h37
1h58 11h27
2h49 12h22
3h33 13h22
4hl2 14h23
46 15h24
5hl4 14h30
5h44 17h33
6hl2 18h38
4h40 19h45
7h10 20h55
Tha4 22h 7
8h24 23h21



MOONRISE AND MOONSET TIMES
FOR JOHANNESBURG, DURBAN AND CAPE TOWN

JOHAWESBURG
Rise Set
8 8h55 23h28
9 9h53
10 10H57 R
ik 12h 4 1h30
12 13010 2hl9
13 14h14 3h 2
14 15h15 3D3B8
15 16h13 41l
16 17h 9 4h42
17 18h 5 5h12
18 1% 1 5h43
1? 19h57 6116
20 20h54 6151
2 21h51 7D30
2 21)45 8h14
23 PAINGS] % 2
24 9h55
25 0h25 10h50
26 Ih 9 11h47
27 117 12h44
28 * 2h23 13042
29 )% 14vAl
0 3h28 15h39
3l 4h 0 16h39
November
1 4h34 17hd44
2 5D12 18h51
3 5D)% 20h 2
4 6h45 21h13
5 ha2 22h22
6 8h47 23h24
7 9h55
8 1lh 3 ohl7
9 12h 7 02
10 13h 9 1h40
ik 14h 7 2hi14

28

DURBAN
Rise Set

8h32 23h26

9h30
10n34 D3t
11h42 1h27
12h50 2.5
13h56 )%
141)%9 3D
151)59 4h 2
16h57 4h30
17h55 4h58
18h53 5h27
19h51 5h58
20050 6h32
21h48 7 9
221.43 7h52
2B 80
PR
0h23 10h28
Ih 5 nnzr
1h43 2105
)16 1325
248 14D%
3D17 15h26
3n47 16h29
419 17h35
4h54 18045
5D)3% 19h58
6h23 2D11
7h20 22h20
8h24 23h22

9h33
10h43 ohl4
1149 0h57
12h52 1h33
13h52 2h 5

CAPE TOWN
Rise Set
9hl2
) 9 R
11)14 11)%
121)23 2h32
13h33 3nhi8
14D 3%
15h47 4h27
161)50 4h56
17h5! 5h21
181)52 5h47
19h52 6hl4
0052 6h42
21h54 7hi4
212 73149
2149 803l
a8
(011 7R 01} Y4
1h28 Ilh 8
hg 1)8
2h43 13nl0
3hl4 4D
3h43 15h14
4h10  161)18
4h37 17H24
5h 6 1833
5h39 191)46
6D)17 2D 2
Th4 216
7h59 23h26
% 3
10013 D27
15 m17
121)34 1h56
13h0 2h30
14h43 2h59



MOONRISE AND HOONSET TIMES

29

FOR JOHANNESBURG, DURBAN AND CAPE TOUN

JOHANNESBURG
Rise Set
12 15h 3 245
13 15h58 3hI5
14 16h53 3nd4
15 17h48 4hl6
16 18H45 4h50
17 191 5h27
18 20H55 &) 9
19 21h32 6h56
20 22h20 7h47
2 23h 5 ana
22 23D 9h38
23 ona
24 0h20 11h30
25 D=4 121)%6
26 1h25 130)22
27 1% iyl
28 2h28 15h21
29 3h 3 16h26
30 3h43 17h36
December
1 4h29 18h49
2 5h24 20h 1
3 6h28 20 8
4 3 22h 8
5 849 21)58
6 )57 23h39
7 Ihh 2

8 12h 2 OM5
9 121)% 0h47
10 13h54 11)18
n 14h48 1h47
12 151)43 )18
13 16h39 261
14 17h35 3Dz
15 18h31 a7
16 19h25 Viily A

DURBAN
Rise Set
141)50 DA
15h47 3h 1
16044 3h29
17h42 3D
18h40 4h31
19h38 5h 7
20036 5h47
2129 6D)A
21)18 h24
23h 1 8hl9
23h40 ohl7

10015
01,14 1113
01046 12hl0
115 13h 8
Jhd4 14h 9
2hl4 15h12
2h47 161)19
3h24 173
4h 9 18h46
5) 2 19h59
6h 5 21h 6
7hl6 22h 4
8h27 22h53
9h38 23h33
101)45
11h47 6
12146 D37
131)43 Ib5
14h39 1
15h36 2h 1
16D 2h32
17h31 3h 7
18h28 3h45
19h23 4h30

CAPE TOUN
Rise Set
15h43 3h26
16h43 3h51
17142 4h16
18142 4h44
19h43 5hl4
20h42 5h48
21h41 6h27
22h34 7hi2
2R3 gh 4
8h59
Oh 5 9h58
0h41 10h57
1hi3  111)58
H2 128
2h 9 13h59
2h35 15h 2
,3h 3 16h 8
3h33 17h18
4h 8 18h33
4h50 19H50
5h42 2lh 5
6h44 22h13
7hs5 23h 9
%h10 23h54
10h22
11h32 0h31
12h36 Ih 2
13h38 1h30
14h37 1%
15h36 2h20
16H36 2ha7
17h35 15
18h35 3h48
19h33 4h26
20h29 5h 9
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MOONRISE AND NOONSET TIMES

Z0

FOR JO1WHES8URG. DURBAN AND CAPE TOWN

JOHATHESBURG
Rise Set
20h16 5h42
21h 2 6h35
21h*H h3l
22h20 8h28
22h54 9h23
23h25 10h18
23h54  1DI3

12h 8
0h25 13h 6
Oh57  141) 6
1h33 15D11
2hl5 16D)21
35 17h33
4h 3 18n44
5hl 2 191)49

DURBAN
Rise Set
20h14 51)19
20h59 6hI3
21h40 7hl0
2014 8 8
2146 % 5
23hl6 1) 2
B3 100

11)%6
th2  121)%
Oh42  131)m8
1h16 15h 5
W% 16117
2h43 17H31
31 18R

41)0

19h47

CAPE TOON

Rise Set
21h19 5h58
22h 3 6h52
211 7h51
21)15 8h50
23h44 9h50
10h49
ohlo 11h48
0h36 12h48
Ih 2 13h50
1h29 14h56
2h 1 16h 6
2h38 17h20
3h24 18h36
4h20 19h48
5h28 20h51



THE PLANETS

MERCURY

Basic data on Mercury:

Mean distance from

the Sun 57 900 000 km
Mean orbital velocity : 47.9 km/sec
Revolution period o 87.969 days
Rotation period :  58.646 days
Diameter I 4878 ka

Surface gravity : 038 (Barth= D
Escape velocity 4,3 kn/sec

Mean surface
temperature (day) : 350 deg C
(night) : - 170 deg C

VISIBILITY OF MERCURY

Mercury can only be seen low in the east before sunrise, or low in the west

after sunset. It is visible in the mornings between the following approximate
dates:

January 1 to January 17
March 24 to May 15

July 31 to August 28
November 19 to December 27

The planet is brighter at the end of each period (the best conditions in
southern latitudes occur in April.) It is visible in the evening between the
following approximate dates:

February 13 to March 10

May 31 to July 16

September 17 to November 7

The planet is brighter in the beginning of each period (the best conditions in
southern latitudes occur in October.)
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On November 13th a rather interesting phenomenon will occur. Mercury «ill
transit the Sun®s disc. First contact will occur at 03h 43. At 06h 07,
minimum geocentric angular distance will be 7° 50".6. At this time most oF
South AFrica will be able to see the event. Final contact will occur at
08h 31. The next transit oF Mercury will only occur on November 6, 1993.

WARNING : DO NOT view the Sun or this transit oF Mercury without proper
proFessionally made protective accessories (Solar Filters or

Solar Projection screens), as irreparable harm can be done to
the eyes.

Minors should never view the Sun without adult supervision!

VENUS

Basic data For Venus:

Mean distance From

Sun 108 200 000 km
Mean orbital velocity 35.0 km/sec
Revolution period 22470 days
Rotation period 243.01 days
Diameter 12 104 km

SurFace gravity 0.903 (Earth = 1)
Escape velocity 10.3 km/sec

Mean surFace

temperature 480 deg C
Brightest magnitude -4.4

VISIBILITY OF VENUS

Venus is too close to the Sun For observation Fron the beginning oF the year
until early March, and can then be seen as a brilliant object in the evening
sky until early November. Venus reaches greatest brilliancy on October 1
(magnitude -4.6) and December 11 (magnitude -4,7). By mid-Movember it appears
as amorning star and can be seen in the morning sky For the rest oF the year.
Venus 1is in conjunction with Mercury on March 8th and October 18



EARTH

Basic data on Earth:

Mean distance lron

Sun 14? 600 000 Km <= 1 AU)
Maximum distance lron

Sun 152 100 000 km
Minimum distance from

Sun 147 100 000 km
Mean orbital velocity 29.8 kra/sec
Revolution period 365.256 days
Rotation period 23.9345 hours
Inclination of

equator to orbit 23 deg 27"
Diameter (equatorial) 12 756 km
Escape velocity 11.2 km/sec

Autumn equinox : 21 March OOh 00
Solstice 21 June 18h 00
Spring equinox : 23 September I0h 00
Solstice : 22 December 06h 00
MARS
Basic data on Mars:
Mean distance lron
Sun 227 900 000 km
Mean orbital velocity 24.1 km/sec
Revolution period 1.88 years (= 686.98 days)
Rotation period 24 hrs 37 min 23 sec
Diameter 6796 km
Surface gravity 0.380 (Earth = 1)
Escape velocity 5.0 km/sec
Surface temperature
maximum 20 deg C
minimum -140 deg C

Brightest magnitude .2.8
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VISIBILITY OF MARS

Mars rises well after midnight at the beginning of the year in Libra. Its
westward motion gradually increases, and in February and March it moves through
Scorpio, passing 5 deg. N of Antares on February 17th, and then into
Sagittarius. On July 10 Mars 1is in opposition and can therefore be seen
throughout the night. It remains in Sagittarius until early October and then
moves through Capricorn, Aquarius and into Pisces in late December. From
raid-Noveraber until the end of the year it can only be seen in the evening sky.

Mars is in conjunction with Saturn on February 18 at 02h 00 and with Jupiter on
December 19 at 0% Q0.

Throughout the year Mars varies in magnitude frcn *1.5 on January 1 to -2.7 on
July 13 and then fades to 0.6 by the end of December.

THE MOONS OF MRS

Two tiny Moons move around Mars in orbits that are close to the planet surface.
They are named Phobos (“Fear®) and Deiraos (“Panic®).

Phobos is the nearer and the larger of the Martian moons. It circles Mars in
only 7 hours 39 minutes, moving over the Martian surface at an average distance
of only 6000 km.

Deiracs, which is farther from Mars and somewhat smaller than Phobos, orbits
Mars at a distance of about 20 000 km. Large telescopes are required to view
the two moons.

JUPITER
Basic data on Jupiter:

Mean distance from

Sun 778 300 000 km
Mean orbital velocity 13.1 km/sec
Revolution period 11.86 years
Rotation period at

equator 9 hrs 50 min 30 sec
Equatorial diameter 143 800 km

Surface gravity 2.64 (Earth = 1)
Escape Velocity 61 km/sec

Mean temperature (at

cloud tops) -110 deg. C

Brightest magnitude -2.6
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VISIBILITY OF JUPITER

Jupiter can be seen in the evening sky in Capricornus from the beginning oF the
year until early February, when it moves too close to the Sun For observation.
It reappears in the morning sky early in March in the constellation oF Aquarius
where 1t remains For the ”balance oF the year. Jupiter is at opposition on
September 10 when it can be seen throughout the night, and From early December
until the end oF the year it can only be seen in the evening sky. Jupiter is in
conjunction with Mars on December 19 at 0? hours. The magnitude oF Jupiter
changes From -2.0 on January 1st to -2.9 in September and Fades to -2.3 in
December .

JUPITER™S MOONS

The planes oF the orbits oF the Galilean moons almost correspond with the plane
oF the ecliptic as does that oF Jupiter itselF, and thereFore, our line oF
sight. Consequently, we see Jupiter and these4 satellites arranged in a
Fairly straight line. The inner satellites (1,11, and 111) also named lo,
Europa, and Ganymede are From Earth, always seen to transit Jupiter, or be
occulted by it. Also the Sun is so close to the satellite plane that these
always cast a shadow-transit on Jupiter®s surFace, and suFFer eclipses whenever
passing behind Jupiter.

Satellite IV (Callisto) 1is considerably Further From the planet than are the
other three. It exhibits eclipses and transit phenomena when the satellite®s
orbital plane is suFFiciently “edge-on" to Earth and Sun.

It may be somewhat mystiFying to see a satellite approaching Jupiter and while
still some distance From the planet gradually Fade From sight. This happens
with an eclipse when the satellite enters the shadow cast by Jupiter which lies
to the west oF the planet beFore opposition. The reverse eFFect can be seen
aFter opposition, when a satellite which has been occulted appears as a point
oF light, some distance From the planet®s disc, and gradually increases in
brightness. At this time the planet"s shadow is to the east oF the disc.

An indication oF the distance at which these phenomena will occur From the disc
oF Jupiter may be obtained From the small diagram listed below which shows
disappearance (d) and reappearance <r) oF each satellite at the eclipse
occuring nearest the middle oF the month; these small diagrams are appended
For each month in which Jupiter is well placed For viewing. The diagrams show
the positions oF the Four Galilean satellites relative to each other and the
planet.

Each strip represents the movements For one month indicating 0 Hours Universal
Time (For South AFrican Standard Time add 2 hours) oF each day.
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The twin vertical lines represent Jupiter and the tour curves the motions of
the satellites.

The satellites, labelled by Roman numerals, are 1= lo, Il = Europa,

11 = Ganymede, and IV = Cal listo.

Away from Jupiter's disc the satellites can be seen with binoculars, and the
cconTiencement  and ending of the eclipses can be seen on dates sufficiently
before and after (respectively) the date of opposition. A telescope is needed
for observing other phenomena, where the actual discs (in a diameter range in
the order of 0.75 to 1.75 seconds of arc) of the satellites and their shadows,
have to be “resolved”. Minimum apertures of about 75 mm for shadows and 150 ram
for satellites in transit, are necessary. The satellite visibility depends on
the contrast of albedos which vary among the four and also in the markings of
their Jupiter background. The magnification should be as high as possible.

(The listed phenomena occur between one hour after sunset and one hour before
sunrise, provided it is also not less than one hour after Jupiter rises or less
than one hour before Jupiter sets. The times of other phenomena outside these
limitations may be obtained by reference to the Astronomical Almanac for 1786.)

CiXV»i&V«ANO>«s 0 saieliihs mv itmcaky

CONrK;«:»iA(iaas ‘tf W JiuTrs iiv ro« ianvaay
tsure-.u tcvf

Ll 4
[ l m
Pl oo
Vit L M
L
AT
A
" ill
I
i |v1 1 M
no ‘{ fo‘]r) ————————————————————— Iﬁ B
| 8 i '
»t dimes
- west Ot ai *st Gast



17

CONFIGURATIONS Of SATELLTIES MV FOR MARCH CONFIGURATION» OF SATIIITES MV FOR AfRIL

CONFIGURATIONS OF VMM LITIS MV FOR MAY CONFIGURATIONS Of SATIMITCS |1V FOR IONS
UNIVIRSAL TWF.



68

cosnctUAfioNj or satellites nv ron acciti

{ ax7 i /%
\ A/ ...\ TCP
V> \ XjiN
w "
psv Wl

11.0: / Yy

12.0- }\

s, I 7 N/
1i.0- V —_—

130- . n7/
wo. I Vi e-.Ja

“ksfs m mi \<ursi\”
w@-0

%0 .. ©

«.ONFICVHa IIONS OF SATELLITES MV FOB OCTOBER

3 t~
—_— W -
W Jl« 0-
nlif®
\Vi r - w
! iE Lo {7TIh
3 > / !) Eﬁ
-23.31—
17227

<0
iva—T \ 9\ N <V \
LA frpl o1
THASIS 5 THt U/LIFS»
lzst |m *st
G, &r



59

CONFIGURATIONS OF SAfF.UITTS I IV FOR NOVEMBER CONFIGURATIONS OF SATILLITC) HV FOR DECEMBER

SATURN

Basic Data on Saturn:

Mean distance iron

the Sun 1427 000 000 kn

Mean orbital velocity : 9.6 kn/sec

Revolution period : 29.46 years

Rotation period : 10 hours 13 rain. 59 sec.
Equatorial diameter : 120 660 km

Surface gravity : 1.16 (Earth = 1)

Escape velocity : 35.6 kra/sec

Mean surface

temperature : -180deg. C (at cloud tops)
Brightest magnitude : -0.3

VAISBILITY OF SATURN

Saturn rises before sunrise at the beginning of the year in Scorpio and moves
into Ophiuchus in mid-January. It will be 7 degrees North of star Antares in
Scorpio on February 10 and again on April 26.



It returns to Scorpio in late May and is at opposition on May 28 when it can be
seen throughout the night. By mid-October it returns to Ophiuchus where it
will remain tor the rest ot the year.

On November 3 it is again close to Antares, 6 degrees North.

From late August until shortly alter mid-November it can only be seen in the
evening sky and then moves too close to the Sun tor observation until late
December, when it appears in the morning sky.

Saturn is in conjunction with Mars on February 18.

SATURN®S ~ MOONS

Nearly two dozen satellites are known to orbit about Saturn.  The most
prominent ot these are :

Name Distance trora Saturn
Mimas 185 540 km
Enceladus 238 040 km
Tethys 294 670 km
Dione 377 420 km
Rhea 527 100 km
Titan 1 221 860 km
Hyperion 1481 000 km
lapetus 3 560 800 km
Phoebe 12 954 000 km
URANUS

Basic data on Uranus:

Mean distance From

Sun 2 869 600 000 km
Mean orbital velocity 6.8 km/sec
Revolution period 84.01 years
Rotation period 23.9 hrs

Diameter 52 290 km

Surtace gravity 0.79 (Earth = 1)
Escape velocity 21.2 kn/sec
Surtace temperature -216 deg. C (57 K)

Brightest magnitude 45.6
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VISIBILITY OF WRtfRUS
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Uranus rises shortly beFore sunrise at the beginning oF the year in Ophiuchus

and remains in this constellation throughout the year.
June 11, when it can be seen throughout the night.
For observation From late November until

below)

NEPTUNE
Basic data on Neptune:

Mean distance From
Sun

Mean orbital velocity
Revolution period
Rotation period
SurFace gravity
Escape velocity
SurFace temperature
Brightest magnitude

VISIBILITY OF NEPTUNE

It is at opposition on
It is too close to the Sun
the end oF the year, (See diagram

4 494 400 000 km
5.4 km/sec

14479 years

18 hours

1.12 (Earth = )
23.4 km/sec

-214 deg. C <57 K)
+7.7

Neptune is too close to the Sun For observation From the beginning oF the year
until mid-January, when it can be seen in the morning sky in Sagittarius. It
remains In Sagittarius throughout the year. On June 24, Neptune is at

opposition when it can be seen throughout the night.

From early December until

the end oF the year it is again too close to the Sun For observation.

PLUTO

Basic data on Pluto:
Mean distance From
Sun
Mean orbital velocity :
Revolution period
Rotation period
Diameter
SurFace gravity
Escape velocity

5900 000 000 km

4,7 kn/sec

I 247.7 years

1 24.4 hours

1 3000 kmn (?)

0.4 <? (BRarth = 1)
:5 kn/sec (?)
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VISIBILITY" OF PLUTO
Pluto can only be seen through a large telescope which has an aperture ol at

least 25cm. The chart below shows the approximate position of-Pluto in the
constellation ot Virgo during 198i.

" e g*

SAGITTARIUS

APPROXIMATE POSITION OF PLUTO, JUNE 1986



COMETS

PREDICTED PERIHELION PASSAGES OF COMETS. 1986

Name Perihelion date Period Perihelion distance
<years) (Astronomical units)

Boethin Jan 26 11.2 111

Ashbrook-Jackson Jan 24 7.5 2.31

Halley Feb 9 76.0 0.59

Holmes Mar 14 7.1 2.17

Uirtanen Mar 20 5.5 1.08

ko.j ima Apr 5 7.9 2.41

Spi taler May 17 6.5 1.84

Sha.in-Schal dach ~ May 27 7.5 2.33

Whipple Jun 25 8.5 3.08

Wild 1 Oct 1 13.3 1.98

COMET HALLEY

Date RA Dec Distance Magnitude
h m deo m
Jan 5 22 05.894 - 327.9 1.24 5.7
Jan 10 21 55.823 4 28.18 1.32 5.4
Jan 15 21 46.624 5 23.34 1.40 5.1
Jan 20 21 37.828 6 16.92 1.47 4.8
Jan 25 21 29.092 7 11.89 1.52 4.5
Jan 30 21 20.203 8 10.67 1.55 4.2
Feb 4 21 11.099 - 915.00 1.56 4.0
Feb 9 21 01.872 10 25.80 1.55 41
Feb 14 20 52.711 1 43.21 1.51 4.1
Feb 19 20 43.786 13 07.21 1.45 4.2
Feb 24 20 35.119 14 38.46 1,37 4.3
Mar 1 20 26.520 - 16 19.06 1.27 4.4
Mar 6 20 17.556 18 13.12 1.16 4.5
Mar 11 20 07.493 20 27.34 1.04 4.5



Mar
Mar
Mar
Mar

Apr
Apr
Apr
Apr
Apr
Apr

Mar
May
Hay
May
Hay
May

Jun
Jun
Jun
Jun
Jun
Jun

16

26
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25

8

10
15

25

14
19
24

1?
1?
1?
18

ERBE&GKR

EBEBB BB

10
10
10
10

55.140
38.451
13.571
32.573

19.738
21.785
20.433
03.880
21.967
58.123

43.812
34.962
29.490
26.237
24.516
23.895

24_096
24.926
26.245
27.946
29.949
32.196

45

23 12.10
26 42.86
31 20.90
37 24.52

44 11.82
47 23.82
42 03.87
32 47.80
24 53.98
19 13.50

14.48
24.29
20.70
49.46
41.35
6 50.29

~o B KRG

6 12.20
5 44.24
524.36
5 11.04
5 03.10
4 59.63

0.91
0.79
0.66
0.55

0.46
0.42
0.44
0.52
0.64
0.77

0.92
1.08
1.24
1.41
1.57
1.74

1.90
2.06
2.22
2.38
2.53
2.68

4.5
4.4
4.3
4.1

4.0
4.0
4.3
4.8
5.4
6.0

6.5
7.0
7.4
7.8
8.2
8.5

8.8
9.1
9.4
9.6
9.9
10.1
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STARS

The heroispherical charts oiven do not pretend to be anything but basic. They
are not of hioh accuracy, and on this projection there is bound to be a certain
amount of distortion: they should, however, serve your immediate needs.

Because the stars appear to rise about four minutes earlier every successive
nioht, it follows that every week the stars will rise about thirty minutes
earlier than the previous week: every month they will rise about two hours
earlier than the previous month. It is for this reason that we see different
stars and constellations throughout the year.

STARS OF SUttlER EVENINGS: LOOKING NORTH

AURIGA (The Charioteer) : The outstanding feature of this beautiful and
prominent constellation 1is the star Capella, magnitude 0.2. The name Capella
means “She-Goat®, The area within the pentaoconal figure of Auriga is rich in
stars and clusters and 1is well worth sweeping with binoculars. Auriga lies
directly in the plane of the Milky Way.

CANIS MAJOR (The Great Dog) : Sirius, the brightest star in the sky (magnitude
-1.6) is the most conspicuous star in the constellation of the Great Dog. It
is easily located by following downward the line connecting the three stars in
the Belt of Orion. Sirius is the second nearest star to the Sun, being about
8.7 light years distant.

Sirius has a white dwarf companion, a star so dense that one cubic metre weighs
a few thousand metric tonnes. Observe Sirius in a telescope, particularly when
rising or settino; it seems to change colour constantly and kaleidoscopically,
with brilliant flashes of red, green, blue, orange, gold, white and turquoise
(This effect 1is simply due to the Earth's atmosphere refracting the light of
Sirius,)

CANIS MINOR (The Little Doq) : Canis Minor is easily located; its brightest
star, Procyon, forms an equilateral triangle with Sirius in Canis Major and
Betelgeuse in Orion.

Procyon is a star similar to our own Sun, golden-yellow in colour and having a
maonitude of 0.5. making it the 8th brichtest star in the sky. The name
Procyon®™ means “before the Dog", so called because it rises about half an hour
before Sirius, the Doq Star.
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GEMINI  (The Twins) ? Gemini 1is a conspicuous zodiacal constellation made up of
two almost parallel lines of stars with two brioht stars, Castor and Pollux, at
the head of each line. Castor and Pollux have long been known as the Twins and
oive the constellation its name.

The star 1 Gerainorium is almost exactly at the location of the surarer solstice,
the northernmost point of the Sun"s journey around the celestial sphere. It
was in Gemini that the planets Uranus and Neptune were first discovered.

The open star cluster M35, considered to be one of the most beautiful in the
sky, can be located in Gemini with the aid of binoculars.

ORION (The Hunter) : Orion is generally considered to be the most beautiful and
imposing constellation of the heavens, It is most easily recognised : the four
bright stars forming a laroe rectangle and the three second magnitude stars,
equally spaced and forming a straight line (the Belt of Orion) enclosed by a
triangle, are a delioht to the eye. No other constellation has so many bright
stars. Compare the colours of Betelgeuse, a giant red star depicting the
Hunter®s right shoulder, and Rigel (the left Knee star), a brilliant blue-white
star. Rigel 1is of magnitude 0.3 and is the 7th brightest star in the sky.
Betelgeuse has a magnitude of 0.9 and ranks 12th in brightness.

Orion 1is in a portion of the sky that contains seven of the twenty brightest
stars in the heavens! these are to be found in Orion, Auriga, Gemini, Taurus,
Canis Major and Canis Minor.

There are two famous nebulae in Orion. One, the Great Nebula, is visible to the
naked eye. It is the prototype of the diffuse nebula, a great cloud of cosmic
dust 26 light years 1in dianeter and 1625 light years away. The star Theta
Ononis marks the centre of the Great Nebula: viewed through binoculars, the
star seems to be enveloped in a hazy field that marks the nebula®s presence.
Even in a small telescope, the Great Nebula is an awe-inspiring sight. The
other famous nebula is the so-called “Horse®s Head" nebula, a dark nebula
silhouetted against a glowing cloud of cosmic dust in the shape of a horse"s
head. This remarkable object is not visible to the naked eye, long
photographic exposures are required to show its detail. The northernmost star
in the belt of Orion lies almost exactly on the celestial equator. The three
belt stars serve as valuable pointers: the line through them extended to the
southeast points to Sirius, and extended to the northwest, to Aldebaran in
Taurus.

TAURUS (The Bull) : Taurus is a zodiacal constellation and is one of the oldest
of the star groups*"-being recognized by the ancient Babylonians, Persians,
Egyptians, and Greeks. An upside-down *"V"-shaped group of stars , the
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well-known Hyades cluster, forms the bull*s face. Aldebaran. a great red star,
is the bull"s right eye; it ranks 13th in brightness, having a magnitude of
1.0. E! Nath, at the tip of the bull®s left horn, would seem to properly
belong to the constellation of Auriga; it is shared by both constellations.

The Pleiades (HJ5) make up the best open cluster in the entire sky. They lie

in Taurus and are very prominent to the naked eye. The brightest stars, with
their magnitudes, are:

Name Magnitude

Alcyone 2.9

Atlas 3.6

Electra 3.7

Haia 3.9

Herope 4.2

Taygete 4.3

Pleione 5.1 (rather variable)
Celaeno 5.5

Asterope 5.8

People with normal sight can see at least seven of the Pleiades under good
conditions; the record exceeds 15, and binoculars will show many more. The
total number of stars exceeds 400, and the distance of the cluster is 410 light
years. Host of the members of the cluster are hot, white and relatively young.

The Pleiades cluster also contains nebulosity. The nebular material shines by

reflection, and 1is well studied only when photographed through a large
telescope.

Look at the Pleiades with binoculars, or with a low power, wide-field eyepiece
on a telescope. They make a magnificent spectacle.

fgll
= Atlas
.+Alcyone « Plpione
EIPCtrfl «
CoUcno =
* Mala -
Tayyoto h

Asteiope = PLEIADES
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STARS OF SUMER EVENINGS: LOOKING SOUTH

VELA (The Sails) : Vela is part of the ancient constellation Argo Navis (The
Ship) which is no longer recognised as a single constellation.

CARINA (The Keel) : Carina 1is also part of Argo Navis (The Ship), built by
Aroo5  for Jasonand his Argonauts. Carina is easily found near Canopus, the
second  brighteststar in the sky. It has been called the Great Star of the
South. Probably because of the inaccessibility to the great telescopes of the
northern hemisphere, Canopus has not been adequately observed until recently,
and different estimates of its distance, size and brightness have appeared in
astronomical catalogues. A distance of over 600 light years has been quoted in
many observing lists, and the luminosity has been thought to be as high as

60 000 times that of the Sun. Modern studies do not support these large
estimates, yet there is no doubt that Canopus is actually a very large and
brilliant star when compared with our Sun.

Accordina to measurements obtained at the S A Astronomical Observatory in
Sutherland, Cape, the distance of Canopus is in the range of about 100 to 120
light years and the diameter about 30 times that of our Sun.

STARS OF AUTUtM EVENINGS: LOOKING NORTH

COMA BERENICES (Queen Berenice®s Hair) : Coma Berenices is an open cluster of
5th and 6th magnitude stars about 15 deg. northwest of Canes Venatici. It
should be observed on a clear and moonless night with binoculars when 20 to 30
stars can be seen, clearly suggesting the shape of a head of flowing hair.
There are many spiral galaxies in this constellation.

LEO (The Lion) : Leo is a zodiacal constellation and quite easily recognised.
The stars forming the head of the lion are arranged in the shape of a sickle,
or upside-down "?". Regulus, its brightest star, has a magnitude of 1.3 and
ranks I1?th amono the 20 brightest stars in the sky. It lies almost exactly on
the plane of the ecliptic and is therefore eclipsed by the Sun once a year (on
about August 23). A meteor shower, the Leonids, radiates from the head of the
lion every year about 14th or 15th of November.

STARS OF AUTUItF EVENINGS: LOOKING SOUTH

HYDRA (The Sea Serpent) : Hydra is a long constellation stretching over 100
deg. through the heavens. It is rather difficult to identify because its stars
are rather faint, with the exception of Alphard, also known as Cor Hydrae, the
"Draoon*s Heart*. Alphard is a 2nd magnitude star, red in colour, and the only
bright star in the area. It forms a fat isoceles triangle with Regulus and
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Denebola in Leo. The head of Hydra, a beautiful grouping of stars, lies
directly south of the Bee-Hive cluster in Cancer.

STARS OF WINTER EVENINGS: LOOKING NORTH

CYGNUS <The Swan) : Cyanus is a beautiful and easily recognised constellation
in the form of a giant cross. It is sometimes called the “Northern Cross®.
Oeneb, the brilliant white star of magnitude 1.3 marks the top of the Cross or
the Swan"s tail. There are many bright stars in Cygnus; it lies in the
oalactic plane and is therefore embedded in the Milky Way. Sweep this entire
area with binoculars and note the many stars.

HERCULES (Hercules) : This is one of the most ancient of the constellations.
The outstanding feature of Hercules is the great globular cluster, M13. On
dark niohts it 1is barely visible to the naked eye but is easily seen in
binoculars. A small telescope begins to reveal its beauty, while at least a
100mm <4-inch)  telescope 1is necessary to resolve the stars. In a large
telescope, it 1is a never-to-be-forgotten sight. There are thought to be no
less than 100 000 stars in this cluster.

LYRA (The Lyre) : Lyra is easily identified because of Vega, a brilliant white
star of magnitude 0.1 and fourth brightest star in the sky. Four smaller stars
lie iIn a faint but conspicuous parallelogram just to the southeast of Vega.
Although a small constellation, Lyra 1is rich in stars; sweep slowly with
binoculars to explore the beauty.

STARS OF WINTER EVENINGS: LOOKING SOUTH

CRUX (The Southern Cross) : This well-known constellation consists four bright
stars in the shape of a cross, with a fifth, less-bright star depicting the
misplaced centre of the cross. It is a useful reference for finding direction,
since the upright bar of the cross points toward the south celestial pole.

SAGITTARIUS (The Archer) : Sagittarius 1is the southernmost of the zodiacal
constellations, lying between Capricorn in the east and Scorpio in the west.
The central part of Sagittarius has a group of stars resembling in shape a
giant teapot with spout and handle, an aid in identifying this constellation.
The stars formino the handle and done of the teapot comprise a group of stars
knomn as the “Milk Dipper®, another distinouishing feature. Sagittarius lies
directly in the plane of the brightest part of the Milky Way. The Galactic
Centre is located in this constellation. The region is very rich in star
clusters and nebulae. An enormous number of stars also lie in this region of
the sky and this is a orand area to scan with binoculars. Observe in
binoculars the dark areas in the Milky Way; these are clouds of cosmic dust
with no nearby stars to illuminate them.
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The famous "Lagoon Nebula® (M8). "Trifid Nebula® (MI8) and Swan Nebula (M17)
are also located in this constellation, but require large telescopes for
detailed observation.

SCORPIUS  (The Scorpion) : Scorpius is a very conspicuous zodiacal constellation
lying just south of Ophiuchus. It is the most aptly named of all the
constellations, bearing considerable resemblance to a giant scorpion with its
sting poised to strike. Antares, a giant red star, is the brightest star in
the constellation with a magnitude of 1.2, making it the 16th brightest star in
the sky. It is a supergiantstar: if it were in the Sun"s position, its
diameter (650 000 000 km) would engulf the orbits of the asteroids between Mars
and Jupiter. Its density 1is very low: on Earth it would be considered a
vacuum. Thereare many objects worth observing with binoculars in this
constellation; it lies in the Milky Way and is rich in countless stars. N6 and
M7 are open clusters visible to the naked eye and striking when viewed with
binoculars.

STARS OF SPRING EVENINGS: LOOKING NORTH

DELPHINUS (The Dolphin) : Delphinus 1is a compact, attractive group of five
rather faint stars between Sagitta and Equuleus. It takes little imagination
to picture a leaping dolphin. This 1is a splendid area for sweeping with
binoculars as there are many striking objects.

PEGASUS (The Flying Horse) : The feature of this constellation is the so-called
Great Square of Pegasus. Thebottom right-hand star, Alpheratz, actually

belongs to the constellation of Andromedaas well. The Square of Pegasus is
conspicuous enouch, though not perhaps quite as striking as it looks on star

charts. One rather interesting experiment may be done: look inside the square
and see  howmany stars can be counted withthe naked eye. Then use binoculars
and note  how many more stars come into view. The difference is
remarkable.

STARS OF SPRING EVENINGS: LOOKING SOUTH

ERIDANUS (The River) : Eridanus is a quite extensive, winding constellation of
faint stars that cannot be seen in its entirety. It begins just to the west of
the left footof Orion and traces a long sinuous line heading generally
westward,  thencurving south and back to the east, eventually ending in the
star Archenar.

GRUS (The Crane Bird) : Grus being a kite-shaped figure of four stars can be
mistaken for the Southern Cross, but it is one of the Southern Birds, of which
there are four - Grus (the Crane Bird), Phoenix (the Phoenix), Tucana (the

qui
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Toucan) and Pavo (the Peacock). Of all the reoions in the sky, this is
probably one of the most difficult to "sort out®, partly because there are no
obvious signposts and partly because of all the Birds, only Grus has a definite
shape.

DORADO: (The Goldfish) One of the nearest of the external galaxies is located
in the constellation of Dorado. The Large Magellanic Cloud appears

to the naked eye like a detached Milky Hay and is even bright enough to be
visible in full moonlight. The Small Magellanic Cloud is located in Tucana.
These two galaxies were discovered by Portuguese seamen in the 15th century
and later named in honour of Ferdinand Magellan.

The Magellanic Clouds are irregular galaxies, members of the Local Group,

and close enough to be regarded as possibly satellites of the Milky Way.
According to recent studies the Large Magellanic Cloud is at a distance of
about 190 000 light years, and the Small Magellanic Cloud about 200 000

light years. Owing to their positions in the far southern sky, the Clouds
only been observed with telescopes in Australia and South Africa,

The two Clouds are some 22 degrees apart in the sky, corresponding to an actual
separation of about 80 000 light years, centre to centre.
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CHARACTERISTICS OF STARS

SIZE

Supergiants are the Jlargest stars and range From 100 to 1 000 tines the
diameter of the Sun,

Giants are very large stars whose diameter may be From 10 to 100 times larger
than that oF the Sun.

Main sequence stars range in size From smaller than Earth to several times the
diameter oF the Sun.

COLOUR (as an indicator oF temperature)

Colour - SurFace Temperature Example

Blue-white 20 000 to 33 000 deg. C. Rigel in Orion
White 11 000 deo. C. Vega in Lyra
Yellow-White 6 000 deo. C. Capella in Auriga
Orange 4 200 deg. C. Arcturus in Bootes
Red 3 100 deg. C. Antares in Scorpius

SPECTRAL CLASS
Stars are also classiFied according to their spectra, i.e. the physical and
chemical characteristics that are revealed by the spectroscope. Each oF the 11
spectral classes oF stars is designated by a letter:
UOBAFGKMRNS

To enable astronomers to remember the classiFication a mnemonic has been
devised:

Uow Oh Be A Fine Girl Kiss Me Right Now Sweetheart

Over 97/ oF the approximately 250 000 stars classiFied according to their
spectra, however, belong to the spectral classes oF 0, 8, A, F, G, K and M.
Each spectral class is Further subdivided by ten numerals ranging From O to 9
(eg- Bl A5 GO etc) to accomodate the small diFFerences in spectral lines within
a major class.

MAGNITUDE

Magnitude 1is the classiFication oF stars according to their brightness,
calculated by two standards:

Absolute magnitude - the measure oF a star's brightness at a distance oF 10
parsecs (1 parsec = 3.25 light years).

Apparent magnitude - the measure oF a star"s brightness as seen From Earth,
which is determined by two Factors: its distance and its absolute maonitude.
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TYPES OF STARS
Double star - one that appears as a single star to the naked eye but is
revealed to be two stars when viewed through a telescope. The two stars are
not necessarily contiguous or bound together by gravity, but may simply be in
the same line of sioht.

8inary star - a double star whose two member stars Torn their own system in
that they revolve around a common centre of gravity. Types of binary stars
are:
Visual - a binary that will appear as two stars when viewed through a
telescope.
Spectroscopic - a binary whose two stars are so close together that they
cannot be seen separately through a telescope but are revealed as two stars
through spectroscopic observation.

Eclipsing - a binary whose two stars orbit in such a plane as to eclipse each
other.
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Variable star - a star that has a cycle of varying brightness. Brightness
ranges from a minimum within each cycle, and variation can be as long as
several years or as short as a few hours.

TIME
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HALLEY' S COMET
CELESTROH INTERNATIOHAL

MEADE INSTRUMENTS
LASEROPTICS Japanese Refractors and Reflector

AS WELL AS TELESCOPE ACCESSORIES AND PARTS
FOR THE AMATEUR TELESCOPE MAKER

POSTAL ADDRESS:

P.O. DOX 31149
BRAAMFONICIN
2017

VISIT IHE ZEISS PLANETARIUM IN YALE ROAD,
MILNER PARK, JOHANNESBURG (ON WITS CAMPUS)



ERRATA
ASTRONOMICAL Yearbook FOR 1936
Please substitute the following Comet Rising Times for those given on page 47
of the Yearbook.
COMET HALLEY : APPROXIMATE RISING TIMES AND POSITIONS ABOVE HORIZON

DATE : RISING TIME - POSITION ABOVE HORIZON
February 20tn 04.20 a.m. At 5 a.m. 10° South of East
and 10° above the horizon
M arch Ist 03.15 a.m. At 5 a.m. 7° South of East
and 22° above the horizon.
March 11th 02.20 a.m. At 4 a.m. 12° South of East
and 24° above the horizon.
March 21st 00.50 a.m. At 3 a.m. 19° South of East
and 263 above the horizon.
March  3lst 10.50 p.m. At Midnight 35° South of East
and 22° above the horizon.
April 10th Already above At 8 p.m. 43° South of East
horizon by sunset. and 21° above the horizon.
April 20th Visible all night. At 8 p.m. 18° South of East

and 63° above the horizon.
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PLANETARIUM

P.O. Box 31 149, Braamfontein, 2017, JHB. Tel.: 23SX230SX 716-3038
University of the Witwatersrand, Yale Road, Milner Park,
Johannesburg, 2001.

MARCHt 1986.

TO : FRIENDS OF THE PLANETARIUM

As stated in the February, 1986 issue of the Planetarium Newsletter, we are
sending a copy of our "Astronomical Yearbook'™ for 1986 to all of you who have
sent your R15 for 1986. You will receive a third envelope towards the middle
of the year containing information on the Halley visit and a final Newsletter
at the end of 1986 to guide your night sky viewing in 1987. After that the
Planetarium Newsletter will be discontinued.

We are including another leaflet giving the new show times, which will be in
force as long as public interest in Halley’s Comet lasts. We have had to turn
people away on®"many occasions because the auditorium was packed to capacity.

Two new shows have been introduced. There will be 2 extra English shows; one
on Wednesday nix/ht at 8pm and one on Sunday at 6pm.

EXCEPTIONS: No shows on Wednesday 26 March at 8pm or Sunday 6 April at 6pm
Enquiries : (Oil) 716-3199

REVISED SHOW TIMES AND PRICES:

Evenings : Wednesday} Thursday 8 Friday 8.00pm
Matinees : Saturday 3.00pm
Sunday 4.00pm 8 6.00pm
Special Afrikaans Programme
Saturday 8.00pm
Prices : Adults R3.50

Children R2.25

m000000000

Director: T.E. Geary



DON*®T MISS SALLEYL t

The first good viewing period for Comet Halley has arrived!

From the 9th to 20th March, 1986 the comet will be in the
morning sky about 25 degrees about East at 4.00am. 1f you
can get away from street lights, if the sky is clear and
there are no big buildings, trees or mountains on your
Eastern horizon, you will be able to find it easily with
the naked eye. It is even easier to locate through
binoculars.

After the 20th March the Moon starts interfering but from
about 7th April to 14th April viewing conditions improve

again and Comet Halley will be visible for most of the nighty
rising in the South East around 9.00pm it will be high (70 Deg)
above the South after midnight, only setting after sunrise.

First reports on Comet Halley from space craft should be

coming in soon. Spacecraft Giotto®"s exciting encounter

when it will fly through Comet Halley’s tail gust about

500 kilometers behind the nucleus, will be on 15th March
— ——s*d- iinquest ix 7i-fer—

>, Giotto _surviveJ™he  pro, npprnnr.h? e — =

We wish you good viewing and clear skies when you look at
the Comet.

Do make sure that all the children in your family have a
chance to see Halley. They" 1l remember it until the next
time around in 2061.
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