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Chairman’s Chatter 

By Piet Strauss 

Dear members, 

We had a good turnout at our October meeting. One of our members, Kalin Naidoo gave an 

excellent presentation on space travel; explaining to us what “Rocket Science” is all about. His 

talk was enhanced by the models of the Saturn V rocket and Lunar modules.  

Some of our members had the opportunity to spend time with Grade 3 science students and 

teachers on Friday the 25
th
 October. They are learning about “Space” and have just completed 

“Planets”. They had a good view of our telescope and had the opportunity to ask us questions. 

They were obviously well taught and knew all the planets of the solar system in the correct 

order. Their questions ranged from black holes to meteorites, alien life and even climate change. 

Other than being clever, they all said they love science and mathematics; we look forward to 

seeing more scientists and astronomers from the school in the future. There are some photos of 

the event in the nDaba. 

We have another student to be proud of; Catlin Abboo is a secondary school student who 

completed the Introduction to Astronomy Course earlier this year. While busy with this, she also 

submitted her application for the Scouts Astronomy badge, adding to her string of badges. Well 

done Catlin. Her photo is in Members Moments. 

Mike Hadlow told you about the transit of Mercury past the sun on 11 November. The transit first 

contact is at 14:35:27. The transit will last until after sunset in Durban but we will have a good 

view of it until about 18:00. St Henry’s Marist College has kindly made the Pavilion room 

available for us. The balcony is facing west, so we should have a good view from there. Please 

come and join us, we ask all with solar telescope and filters to bring it along. It is not a very 

frequent event, so do not miss it. All of this is of course “weather permitting”.  There are Grade 

12’s writing exams; we ask that we keep the noise down please.  

A warning again: NEVER LOOK AT THE SUN WITHOUT PROPER EYE PROTECTION. 

At our meeting on 13 November, Don Orsmond will talk to us about the Northern Lights. He has 

recently been to the Finland inside the Arctic Circle, and has taken some beautiful photos.  

Our December meeting will be 

our usual Year End function, 

please see the invitation 

alongside. We ask for you co-

operation to RSVP to ensure 

we cater for the correct 

number of people. 

Piet Strauss 

 

 

 

YEAR END FUNCTION  

Date:   11th DECEMBER 

Time:   19:30 

Venue:  St Henry’s Marist College 

Theme:  Space  - Penalties for those not in costume 

RSVP by:  30 November 2019 

RSVP to: brian@astronomydurban.co.za 

Cc:  astronomydurban@gmail.com 

Drinks:  BYO (Bring your own) 

NB:   All subs to be paid before you RSVP  
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A View Of New Star Cluster And Nebula 
 

By Brian Ventrudo 

Image of open star cluster and emission nebula NGC 6823 and NGC 6820 
in the constellation Vulpecula (credit: Jeff Johnson)  

 
Within the Summer Triangle, in the constellation Vulpecula, the Fox, lies a fairly new star cluster 
NGC 6823 embedded within the glowing gas cloud of its birthplace, the nebula NGC 6820. The 
image above by astrophotographer Jeff Johnson of New Mexico shows cluster and emission 
nebula along with a dark nebula within the brighter emission nebula that shrouds yet another 
round of star formation. 

https://cosmicpursuits.com/author/cosmicpursuits/
https://jeffjastro.com/


Page 5 

 

… Star Cluster 

 
The star cluster NGC 6823 within this complex is just 2 million years old, so even the most 
massive, bluest, and hottest burning stars are still alive and burning. The light and radiation from 
these stars sculpts and transforms the gas and dust inside the nebula and has created a long, 
dark finger of dust that protrudes from the east side of the nebula and points directly to the star 
cluster. The finger is much like the more famous “Pillars of Creation” complex inside the Eagle 
Nebula, another cluster-nebula complex in the constellation Serpens. 

 
Location of nebula NGC 6820 and star cluster NGC 6823 in Vulpecula.  

 
NGC 6820 and NGC 6823 are located within the Summer Triangle just north of the small arrow-
shaped constellation Sagitta and not far away from the brighter Dumbbell Nebula. Visually, the 
cluster is a snap in a telescope; the nebula is much more challenging because it’s spread over a 
full-moon-sized patch of sky.  
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… Star Cluster 

Close-up view of the location of nebula NGC 6820 and star cluster NGC 6823 in Vulpecula  
 
A nebula filter (OIII or UHC filter) will help you spot it with a 4″ or larger scope. Use lowest 
magnification with your telescope. The nebula looks like a ghostly white glow surrounding the star 
cluster itself.  Open star cluster NGC 6823 and emission nebula NGC 6820 are about 50 light 
years across and lie about 6,000 light years away along the plane of the Milky Way. 
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At The Eyepiece 
  November 2019 by Ray Field 

 

The SUN. Mercury transits the Sun on 11
th
 November, 

between 14:35 until 20:04. Proper filters must be used 

to avoid permanent eye damage. Never look at the sun 

without proper eye protection.  Permanent blindness 

can result from even the shortest look through 

binoculars or a telescope. 

The MOON will be first quarter on the 4
th
, full on the 

12
th
, last quarter on the 19

th
 and new on the 26

th
. The 

Moon will be near Saturn on the 2
nd

, Aldebaran on the 

14
th
, Regulus on the 20

th
, Mars on the 24

th
, Mercury on 

the 25
th
, Venus and Jupiter on the 28

th
 and Saturn 

again on the 29
th
. 

MERCURY transits the Sun on the 11
th
. Proper eye 

protection must be used when viewing the Sun. 

Mercury will be near the moon on the 25
th
. Mercury will 

be an evening object over the west at the beginning of 

the month and at dawn from the middle of the month. 

Mercury will be at its greatest height above the eastern 

horizon at dawn on the 28
th
. 

VENUS is the very bright object in the evening sky this 

month in the west after sunset. Jupiter is near Venus on 

the 24
th
. The Moon is near Venus on the 28

th
. 

MARS is in Virgo all month in the morning sky. It is not a bright object due to its great distance 

from the Earth at the moment, however it still has a reddish tint. Mars is near the bright star 

Spica about the middle of the month and the Moon is near Mars on the 24
th
. 

JUPITER, in Ophiuchus until mid-month, moves into Sagittarius for the rest of the month and is 

visible in the evening sky. On the 9
th
, Jupiter will appear moonless as seen from Earth. The 

Moon is near Jupiter on the 28
th
 and so is Venus. 

SATURN is in Sagittarius all month and can be seen in the evening sky. Saturn is very near the 

moon on the 2
nd

 and the 29
th
.  

URANUS is in Aries all month and is near the Moon on the 11
th
. 

COMET 29P/Schwassmann-Wachmann is in Aquarius and Pisces all year.  It was in opposition 
in October. This comet is subject to outbursts which appear to be periodic. 

 



 

Page  8 

… At The Eyepiece 

METEORS. The Orionids reach their maximum on the 21
st
 October with a ZHR of 30 per hour. 

Their observing prospects is poor however.  The time to watch is from midnight to 04:00.  The 

Southern Taurids reach their maximum on 5
th
 November. Their radiant is 14º North and the ZHR 

is 10. Their observing prospect is rated as good. The time to watch is from 21:30 to 03:30. The 

Northern Taurids reach a maximum on 12
th
 November with a ZHR of 5. Their radiant is 23º North. 

The full Moon interferes with their observation. The time to watch is from 21:30 to 03:30. The 

Leonids reach their maximum on the 17
th
 November with a ZHR of 5 to 10. Their radiant is 22º 

North. The time to watch is from 03:00 to 04:00. The observing prospect is poor. The Alpha 

Monocerotids reach a maximum rate of 5 to 50 meteors per hour. The radiant of the shower is 1º 
North and the time to watch is from 23:00 to 04:00. Their observing prospect is good. The 

shower is subject to outbursts in some years. The chance of an outburst in 2019 is good.  The 

1995 outburst lasted only half an hour in which time a ZHR of 500 was reached. 

THE STARRY SKY for November mid-month at 21:00. The Southern Cross is at its lowest and 

Canopus is about 30º above the south-eastern horizon. Taurus and Orion have just risen and 

Pegasus, the winged horse, is low over the North with M31, the Andromeda galaxy down to its 

right. The bright star Fomalhaut is almost overhead. About 60º above the South is Achenar, the 

very bright star opposite the Southern Cross. Between Achenar and the South Celestial Pole is 

the Small Magellanic Cloud with 47 Tuc , the second brightest globular cluster on its following 

edge. Below Fomalhaut and the south-western horizon are Grus, the Crane, with its two bright 

stars and Pavo, the Peacock, with its one bright star. 

References: ASSA Sky Guide 2019, Norton’s Star Atlas and Handbook, Stars of the Southern 

Sky by Sir Patrick Moore and Philips’ Planisphere for 35ºSouth. 
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 The Cover Image - NGC 261 And Friends 
Imaged by John Gill 

 

 

The SMC, NGC 292, PGC 3085, Nubecula Minor. The Small 

Magellanic Cloud (SMC), or Nubecula Minor, is a dwarf galaxy 

near the Milky Way  

NGC 261 is a diffuse nebula located in the constellation 

Tucana. It was discovered on September 5, 1826 by James 

Dunlop. 

NGC 330 is a star cluster in the SMC. It was discovered on 

August 1, 1826 by James Dunlop. It was described by Dreyer 

as "a globular cluster, very bright, small, a little extended, stars 

from 13th to 15th magnitude." 

NGC 249 is an emission nebula 

NGC 267 is an open cluster  

NGC 265, NGC 269, NGC 290, NGC294, NGC 299 and NGC 

306 are open clusters 

 

 

 

 

Tech Specs:   

 APM apo 107/700 telescope, 
0.75 focal reducer on 
Celestron CGX mount  

 ZWO 1600 cooled mono 
camera - Ha, Oiii , Sii filters 

 Ha gain 300.  Si & Oiii 340 

 ZWO 120 mono camera for 
auto-guiding 

 Processed in PixInsight 

 300 second exposures  

 4:30  hrs total integration time 

 60 Flats/filter and 36 Darks 

space is not 
black 

This image covers 
about half of the 
Small Magellanic Cloud. 
The cloud has many 
small nebula and star 
clusters embedded 
within the cloud.  The 
Magellanic clouds are 
some of the most 
distant objects visible 
to the naked eye. 

https://en.wikipedia.org/wiki/Diffuse_nebula
https://en.wikipedia.org/wiki/Tucana
https://en.wikipedia.org/wiki/James_Dunlop
https://en.wikipedia.org/wiki/James_Dunlop
https://en.wikipedia.org/wiki/Star_cluster
https://en.wikipedia.org/wiki/Small_Magellanic_Cloud
https://en.wikipedia.org/wiki/James_Dunlop
https://en.wikipedia.org/wiki/John_Louis_Emil_Dreyer
https://en.wikipedia.org/wiki/Emission_nebula
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Neptune 

From Wikipedia, the free encyclopedia 
 

 
Image of Neptune taken by 
NASA's Voyager 2 in 1989  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Neptune is the eighth and farthest known planet from the Sun in the Solar System. In the 
Solar System, it is the fourth-largest planet by diameter, the third-most-massive planet, and the 
densest giant planet. Neptune is 17 times the mass of Earth, slightly more massive than its near-
twin Uranus. Neptune is denser and physically smaller than Uranus because its greater mass 
causes more gravitational compression of its atmosphere. Neptune orbits the Sun once every 
164.8 years at an average distance of 30.1 au (4.5 billion km; 2.8 billion mi). It is named after the 

Roman god of the sea and has the astronomical symbol ♆, a stylised version of the god 
Neptune's trident.  
 
Neptune is not visible to the unaided eye and is the only planet in the Solar System found by 
mathematical prediction rather than by empirical observation. Unexpected changes in the orbit of 
Uranus led Alexis Bouvard to deduce that its orbit was subject to gravitational perturbation by an 
unknown planet. The position of Neptune was subsequently calculated from Bouvard's 
observations, independently, by John Couch Adams and Urbain Le Verrier after his death.  
 
Neptune was subsequently observed with a telescope on 23 September 1846 by Johann Galle 
within a degree of the position predicted by Le Verrier. Its largest moon, Triton, was discovered 
shortly thereafter, though none of the planet's remaining known 13 moons were located 
telescopically until the 20th century. The planet's distance from Earth gives it a very small  
apparent size, making it challenging to study with Earth-based telescopes. Neptune was visited 
by Voyager 2, when it flew by the planet on 25 August 1989. The advent of the Hubble Space 
Telescope and large ground-based telescopes with adaptive optics has recently allowed for 
additional detailed observations from afar.  

https://www.space.com/author/charles-q-choi
https://en.wikipedia.org/wiki/Voyager_2
https://en.wikipedia.org/wiki/Planet
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Solar_System
https://en.wikipedia.org/wiki/Giant_planet
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Uranus
https://en.wikipedia.org/wiki/Julian_year_(astronomy)
https://en.wikipedia.org/wiki/Astronomical_unit
https://en.wikipedia.org/wiki/Neptune_(mythology)
https://en.wikipedia.org/wiki/Astronomical_symbol
https://en.wikipedia.org/wiki/Trident
https://en.wikipedia.org/wiki/Empirical_observation
https://en.wikipedia.org/wiki/Alexis_Bouvard
https://en.wikipedia.org/wiki/Perturbation_(astronomy)
https://en.wikipedia.org/wiki/John_Couch_Adams
https://en.wikipedia.org/wiki/Urbain_Le_Verrier
https://en.wikipedia.org/wiki/Johann_Galle
https://en.wikipedia.org/wiki/Degree_(angle)
https://en.wikipedia.org/wiki/Triton_(moon)
https://en.wikipedia.org/wiki/Moons_of_Neptune
https://en.wikipedia.org/wiki/Voyager_2
https://en.wikipedia.org/wiki/Planetary_flyby
https://en.wikipedia.org/wiki/Hubble_Space_Telescope
https://en.wikipedia.org/wiki/Hubble_Space_Telescope
https://en.wikipedia.org/wiki/Ground-based_telescope
https://en.wikipedia.org/wiki/Adaptive_optics
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… Neptune 

 
Like Jupiter and Saturn, Neptune's atmosphere is composed primarily of hydrogen and helium, 
along with traces of hydrocarbons and possibly nitrogen, though it contains a higher proportion of 
"ices" such as water, ammonia and methane. However, similar to Uranus, its interior is primarily 
composed of ices and rock; Uranus and Neptune are normally considered "ice giants" to 
emphasise this distinction. Traces of methane in the outermost regions in part account for the 
planet's blue appearance.  
 
In contrast to the hazy, relatively featureless atmosphere of Uranus, Neptune's atmosphere has 
active and visible weather patterns. For example, at the time of the Voyager 2 flyby in 1989, the 
planet's southern hemisphere had a Great Dark Spot comparable to the Great Red Spot on 
Jupiter. These weather patterns are driven by the strongest sustained winds of any planet in the 
Solar System, with recorded wind speeds as high as 2,100 km/h (580 m/s; 1,300 mph). Because 
of its great distance from the Sun, Neptune's outer atmosphere is one of the coldest places in the 
Solar System, with temperatures at its cloud tops approaching 55 K (−218 °C; −361 °F). 
Temperatures at the planet's centre are approximately 5,400 K (5,100 °C; 9,300 °F). Neptune has 
a faint and fragmented ring system (labelled "arcs"), which was discovered in 1984, then later 
confirmed by Voyager 2. 
 

History 

 
Discovery 

 
Some of the earliest recorded observations ever made through a 
telescope, Galileo's drawings on 28 December 1612 and 27 
January 1613 contain plotted points that match up with what is 
now known to be the position of Neptune. On both occasions, 
Galileo seems to have mistaken Neptune for a fixed star when it 
appeared close—in conjunction—to Jupiter in the night sky; 
hence, he is not credited with Neptune's discovery. At his first 
observation in December 1612, Neptune was almost stationary 
in the sky because it had just turned retrograde that day. This 
apparent backward motion is created when Earth's orbit takes it 
past an outer planet. Because Neptune was only beginning its 
yearly retrograde cycle, the motion of the planet was far too 
slight to be detected with Galileo's small telescope. In 2009, a 
study suggested that Galileo was at least aware that the "star" 
he had observed had moved relative to the fixed stars. 

 
In 1821, Alexis Bouvard published astronomical tables of the orbit of 
Neptune's neighbour Uranus. Subsequent observations revealed 
substantial deviations from the tables, leading Bouvard to 
hypothesise that an unknown body was perturbing the orbit through 
gravitational interaction. In 1843, John Couch Adams began work 
on the orbit of Uranus using the data he had. He requested extra 
data from Sir George Airy, the Astronomer Royal, who supplied it in 
February 1844. Adams continued to work in 1845–46 and produced 
several different estimates of a new planet.  
 
In 1845–46, Urbain Le Verrier, independently of Adams, developed 
his own calculations but aroused no enthusiasm in his compatriots. 
In June 1846, upon seeing Le Verrier's first published estimate of 
the planet's longitude and its similarity to Adams's estimate, Airy 
persuaded Challis to search for the planet. Challis vainly scoured 
the sky throughout August and September. 
 Imaged by John Gill 

Galileo Galilei 

 
Urbain Le Verrier 

https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Helium
https://en.wikipedia.org/wiki/Hydrocarbon
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Ice_giant
https://en.wikipedia.org/wiki/Great_Dark_Spot
https://en.wikipedia.org/wiki/Great_Red_Spot
https://en.wikipedia.org/wiki/Kelvin
https://en.wikipedia.org/wiki/Celsius
https://en.wikipedia.org/wiki/Fahrenheit
https://en.wikipedia.org/wiki/Planetary_ring
https://en.wikipedia.org/wiki/Telescope
https://en.wikipedia.org/wiki/Galileo_Galilei
https://en.wikipedia.org/wiki/Fixed_star
https://en.wikipedia.org/wiki/Conjunction_(astronomy_and_astrology)
https://en.wikipedia.org/wiki/Night_sky
https://en.wikipedia.org/wiki/Apparent_retrograde_motion
https://en.wikipedia.org/wiki/Telescope
https://en.wikipedia.org/wiki/Fixed_stars
https://en.wikipedia.org/wiki/Alexis_Bouvard
https://en.wikipedia.org/wiki/Orbit
https://en.wikipedia.org/wiki/Uranus
https://en.wikipedia.org/wiki/Perturbation_(astronomy)
https://en.wikipedia.org/wiki/Gravitation
https://en.wikipedia.org/wiki/John_Couch_Adams
https://en.wikipedia.org/wiki/George_Biddell_Airy
https://en.wikipedia.org/wiki/Astronomer_Royal
https://en.wikipedia.org/wiki/Urbain_Le_Verrier
https://en.wikipedia.org/wiki/Galileo_Galilei
https://en.wikipedia.org/wiki/Urbain_Le_Verrier
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… Neptune 

 
Meanwhile, Le Verrier by letter urged Berlin Observatory astronomer Johann Gottfried Galle to 
search with the observatory's refractor. Heinrich d'Arrest, a student at the observatory, suggested 
to Galle that they could compare a recently drawn chart of the sky in the region of Le Verrier's 
predicted location with the current sky to seek the displacement characteristic of a planet, as 
opposed to a fixed star. On the evening of 23 September 1846, the day Galle received the letter, 
he discovered Neptune just northeast of Phi Aquarii, 1° from where Le Verrier had predicted it to 
be, about 12° from Adams' prediction, and on the border of Aquarius and Capricornus according 
to the modern IAU constellation boundaries. Challis later realised that he had observed the planet 
twice, on 4 and 12 August, but did not recognise it as a planet because he lacked an up-to-date 
star map and was distracted by his concurrent work on comet observations.  
 
In the wake of the discovery, there was a heated nationalistic rivalry between the French and the 
British over who deserved credit for the discovery. Eventually, an international consensus 
emerged that Le Verrier and Adams deserved joint credit. Since 1966, Dennis Rawlins has 
questioned the credibility of Adams's claim to co-discovery, and the issue was re-evaluated by 
historians with the return in 1998 of the "Neptune papers" (historical documents) to the Royal 
Observatory, Greenwich. After reviewing the documents, they suggest that "Adams does not 
deserve equal credit with Le Verrier for the discovery of Neptune. That credit belongs only to the 
person who succeeded both in predicting the planet's place and in convincing astronomers to 
search for it."  
 
Naming 
 
Shortly after its discovery, Neptune was referred to simply as "the planet exterior to Uranus" or as 
"Le Verrier's planet". The first suggestion for a name came from Galle, who proposed the name 
Janus. In England, Challis put forward the name Oceanus.  
 
Claiming the right to name his discovery, Le Verrier quickly proposed the name Neptune for this 
new planet, though falsely stating that this had been officially approved by the French Bureau des 
Longitudes. In October, he sought to name the planet Le Verrier, after himself, and he had loyal 
support in this from the observatory director, François Arago. This suggestion met with stiff 
resistance outside France. French almanacs quickly reintroduced the name Herschel for Uranus, 
after that planet's discoverer Sir William Herschel, and Leverrier for the new planet.  
 
Struve came out in favour of the name Neptune on 29 December 1846, to the Saint Petersburg 
Academy of Sciences. Soon, Neptune became the internationally accepted name. In Roman 
mythology, Neptune was the god of the sea, identified with the Greek Poseidon. The demand for 
a mythological name seemed to be in keeping with the nomenclature of the other planets, all of 
which, except for Earth, were named for deities in Greek and Roman mythology.  
 
Most languages today use some variant of the name "Neptune" for the planet; indeed in Chinese, 

Vietnamese, Japanese, and Korean, the planet's name was translated as "sea king star" (海王

星). In Mongolian, Neptune is called Dalain Van (Далайн ван), reflecting its namesake god's 

role as the ruler of the sea. In modern Greek the planet is called Poseidon (Ποσειδώνας, 
Poseidonas), the Greek counterpart of Neptune. In Hebrew, "Rahab" ( ,)רהבfrom a Biblical sea 
monster mentioned in the Book of Psalms, was selected in a vote managed by the Academy of 
the Hebrew Language in 2009 as the official name for the planet, even though the existing Latin 
term "Neptun" ( )נפטוןis commonly used. In Māori, the planet is called Tangaroa, named after the 
Māori god of the sea. In Nahuatl, the planet is called Tlāloccītlalli, named after  the rain god 

Tlāloc. In Thai, Neptune is referred both by its Westernised name Dao Nepjun (ดาวเนปจนู), and is 

also named Dao Ketu (ดาวเกต,ุ "Star of Ketu"), after the descending lunar node Ketu (केतु) who 

plays a role in Hindu astrology.  
 
 

Imaged by John Gill 
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… Neptune 

 
Status 
From its discovery in 1846 until the discovery of Pluto in 1930, Neptune was the farthest known 
planet. When Pluto was discovered, it was considered a planet, and Neptune thus became the 
second-farthest known planet, except for a 20-year period between 1979 and 1999 when Pluto's 
elliptical orbit brought it closer than Neptune to the Sun. The discovery of the Kuiper belt in 1992 
led many astronomers to debate whether Pluto should be considered a planet or as part of the 
Kuiper belt. In 2006, the International Astronomical Union defined the word "planet" for the first 
time, reclassifying Pluto as a "dwarf planet" and making Neptune once again the outermost 
known planet in the Solar System.  
 

Physical characteristics 
Neptune's mass of 1.0243×10

26
 kg is 

intermediate between Earth and the larger gas 
giants: it is 17 times that of Earth but just 
1/19th that of Jupiter. Its gravity at 1 bar is 
11.15 m/s

2
, 1.14 times the surface gravity of 

Earth, and surpassed only by Jupiter. 
Neptune's equatorial radius of 24,764 km is 
nearly four times that of Earth. Neptune, like 
Uranus, is an ice giant, a subclass of giant 
planet, because they are smaller and have 
higher concentrations of volatiles than Jupiter 
and Saturn. In the search for extrasolar 
planets, Neptune has been used as a 
metonym: discovered bodies of similar mass 
are often referred to as "Neptunes", just as 
scientists refer to various extrasolar bodies as 
"Jupiters".  

 
 
Internal structure 
Neptune's internal structure resembles that of Uranus. Its atmosphere forms about 5% to 10% of 
its mass and extends perhaps 10% to 20% of the way towards the core, where it reaches 
pressures of about 10 GPa, or about 100 times that of Earth's atmosphere. Increasing 
concentrations of methane, ammonia and water are found in the lower regions of the atmosphere. 
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A size comparison of Neptune and Earth 

The internal structure of Neptune:  
 
1. Upper atmosphere, top clouds 
2. Atmosphere consisting of 
hydrogen, helium and methane gas 
3. Mantle consisting of water, 
ammonia and methane ices 
4. Core consisting of rock (silicates 
and nickel–iron) 
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The mantle is equivalent to 10 to 15 Earth masses and is rich in water, ammonia and methane. 
As is customary in planetary science, this mixture is referred to as icy even though it is a hot, 
dense fluid. This fluid, which has a high electrical conductivity, is sometimes called a water–
ammonia ocean. The mantle may consist of a layer of ionic water in which the water molecules 
break down into a soup of hydrogen and oxygen ions, and deeper down superionic water in which 
the oxygen crystallises but the hydrogen ions float around freely within the oxygen lattice. 
  
At a depth of 7,000 km, the conditions may be such that methane decomposes into diamond 
crystals that rain downwards like hailstones. Scientists also believe that this kind of diamond rain 
occurs on Jupiter, Saturn, and Uranus. Very-high-pressure experiments at the Lawrence 
Livermore National Laboratory suggest that the top of the mantle may be an ocean of liquid 
carbon with floating solid 'diamonds'.  
 
The core of Neptune is likely composed of iron, nickel and silicates, with an interior model giving 
a mass about 1.2 times that of Earth. The pressure at the centre is 7 Mbar (700 GPa), about 
twice as high as that at the centre of Earth, and the temperature may be 5,400 K.  
 
Atmosphere 

 
Combined colour and near-infrared image of Neptune, 
showing bands of methane in its atmosphere, and four 
of its moons, Proteus, Larissa, Galatea, and Despina 
 
At high altitudes, Neptune's atmosphere is 80% 
hydrogen and 19% helium. A trace amount of methane 
is also present. Prominent absorption bands of methane 
exist at wavelengths above 600 nm, in the red and 
infrared portion of the spectrum. As with Uranus, this 
absorption of red light by the atmospheric methane is 
part of what gives Neptune its blue hue, although 
Neptune's vivid azure differs from Uranus's milder cyan. 

Because Neptune's atmospheric methane content is similar to that of Uranus, some unknown 
atmospheric constituent is thought to contribute to Neptune's colour.  
 
Neptune's atmosphere is subdivided into two main regions: the lower troposphere, where 
temperature decreases with altitude, and the stratosphere, where temperature increases with 
altitude. The boundary between the two, the tropopause, lies at a pressure of 0.1 bars (10 kPa). 
The stratosphere then gives way to the thermosphere at a pressure lower than 10

−5
 to 10

−4
 bars 

(1 to 10 Pa). The thermosphere gradually transitions to 
the exosphere.  
 
Models suggest that Neptune's troposphere is banded 
by clouds of varying compositions depending on 
altitude. The upper-level clouds lie at pressures below 
one bar, where the temperature is suitable for methane 
to condense. For pressures between one and five bars 
(100 and 500 kPa), clouds of ammonia and hydrogen 
sulfide are thought to form. Above a pressure of five 
bars, the clouds may consist of ammonia, ammonium 
sulfide, hydrogen sulfide and water. Deeper clouds of 
water ice should be found at pressures of about 50 bars 
(5.0 MPa), where the temperature reaches 273 K (0 °C). 
Underneath, clouds of ammonia and hydrogen sulfide 
may be found.  
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Bands of high-altitude clouds cast 
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High-altitude clouds on Neptune have been observed casting shadows on the opaque cloud deck 
below. There are also high-altitude cloud bands that wrap around the planet at constant latitude. 
These circumferential bands have widths of 50–150 km and lie about 50–110 km above the cloud 
deck. These altitudes are in the layer where weather occurs, the troposphere. Weather does not 
occur in the higher stratosphere or thermosphere. Unlike Uranus, Neptune's composition has a 
higher volume of ocean, whereas Uranus has a smaller mantle.  
 
Neptune's spectra suggest that its lower stratosphere is hazy due to condensation of products of 
ultraviolet photolysis of methane, such as ethane and ethyne. The stratosphere is also home to 
trace amounts of carbon monoxide and hydrogen cyanide. The stratosphere of Neptune is 
warmer than that of Uranus due to the elevated concentration of hydrocarbons.  
 
For reasons that remain obscure, the planet's thermosphere is at an anomalously high 
temperature of about 750 K. The planet is too far from the Sun for this heat to be generated by 
ultraviolet radiation. One candidate for a heating mechanism is atmospheric interaction with ions 
in the planet's magnetic field. Other candidates are gravity waves from the interior that dissipate 
in the atmosphere. The thermosphere contains traces of carbon dioxide and water, which may 
have been deposited from external sources such as meteorites and dust.  
 
Magnetosphere 
 
Neptune resembles Uranus in its magnetosphere, with a magnetic field strongly tilted relative to 
its rotational axis at 47° and offset at least 0.55 radii, or about 13,500 km from the planet's 
physical centre. Before Voyager 2's arrival at Neptune, it was hypothesised that Uranus's tilted 
magnetosphere was the result of its sideways rotation. In comparing the magnetic fields of the 
two planets, scientists now think the extreme orientation may be characteristic of flows in the 
planets' interiors. This field may be generated by convective fluid motions in a thin spherical shell 
of electrically conducting liquids (probably a combination of ammonia, methane and water) 
resulting in a dynamo action.  
 
The dipole component of the magnetic field at the magnetic equator of Neptune is about 
14 microteslas (0.14 G). The dipole magnetic moment of Neptune is about 2.2 × 10

17
 T·m

3
 

(14 μT·RN
3
, where RN is the radius of Neptune). Neptune's magnetic field has a complex 

geometry that includes relatively large contributions from non-dipolar components, including a 
strong quadrupole moment that may exceed the dipole moment in strength. By contrast, Earth, 
Jupiter and Saturn have only relatively small quadrupole moments, and their fields are less tilted 
from the polar axis. The large quadrupole moment of Neptune may be the result of offset from the 
planet's centre and geometrical constraints of the field's dynamo generator.  
 
Neptune's bow shock, where the magnetosphere 
begins to slow the solar wind, occurs at a distance 
of 34.9 times the radius of the planet. The 
magnetopause, where the pressure of the 
magnetosphere counterbalances the solar wind, lies 
at a distance of 23–26.5 times the radius of 
Neptune. The tail of the magnetosphere extends out 
to at least 72 times the radius of Neptune, and likely 
much farther.  
 
 
 

Imaged by John Gill 

The Great Dark Spot (top), Scooter (middle white 
cloud), and the Small Dark Spot (bottom), with 
contrast exaggerated. 
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Climate 

 
Neptune's weather is characterised by extremely dynamic storm systems, with winds reaching 
speeds of almost 600 m/s (2,200 km/h; 1,300 mph)—nearly reaching supersonic flow. More 
typically, by tracking the motion of persistent clouds, wind speeds have been shown to vary from 
20 m/s in the easterly direction to 325 m/s westward. At the cloud tops, the prevailing winds range 
in speed from 400 m/s along the equator to 250 m/s at the poles. Most of the winds on Neptune 
move in a direction opposite the planet's rotation. The general pattern of winds showed prograde 
rotation at high latitudes vs. retrograde rotation at lower latitudes. The difference in flow direction 
is thought to be a "skin effect" and not due to any deeper atmospheric processes. At 70° S 
latitude, a high-speed jet travels at a speed of 300 m/s.  
 
Neptune differs from Uranus in its typical level of meteorological activity. Voyager 2 observed 
weather phenomena on Neptune during its 1989 flyby, but no comparable phenomena on Uranus 
during its 1986 fly-by.  
 
The abundance of methane, ethane and acetylene at Neptune's equator is 10–100 times greater 
than at the poles. This is interpreted as evidence for upwelling at the equator and subsidence 
near the poles because photochemistry cannot account for the distribution without meridional 
circulation.  
 
In 2007, it was discovered that the upper troposphere of Neptune's south pole was about 10 K 
warmer than the rest of its atmosphere, which averages approximately 73 K (−200 °C). The 
temperature differential is enough to let methane, which elsewhere is frozen in the troposphere, 
escape into the stratosphere near the pole. The relative "hot spot" is due to Neptune's axial tilt, 
which has exposed the south pole to the Sun for the last quarter of Neptune's year, or roughly 40 
Earth years. As Neptune slowly moves towards the opposite side of the Sun, the south pole will 
be darkened and the north pole illuminated, causing the methane release to shift to the north 
pole.  
 
Because of seasonal changes, the cloud bands in the southern hemisphere of Neptune have 
been observed to increase in size and albedo. This trend was first seen in 1980 and is expected 
to last until about 2020. The long orbital period of Neptune results in seasons lasting forty years. 
  
Storms 
 
In 1989, the Great Dark Spot, an anti-cyclonic storm system spanning 13,000 × 6,600 km, was 
discovered by NASA's Voyager 2 spacecraft. The storm resembled the Great Red Spot of Jupiter. 
Some five years later, on 2 November 1994, the Hubble Space Telescope did not see the Great 
Dark Spot on the planet. Instead, a new storm similar to the Great Dark Spot was found in 
Neptune's northern hemisphere.  
 
The Scooter is another storm, a white cloud group farther south than the Great Dark Spot. This 
nickname first arose during the months leading up to the Voyager 2 encounter in 1989, when they 
were observed moving at speeds faster than the Great Dark Spot (and images acquired later 
would subsequently reveal the presence of clouds moving even faster than those that had initially 
been detected by Voyager 2). The Small Dark Spot is a southern cyclonic storm, the second-most
-intense storm observed during the 1989 encounter. It was initially completely dark, but as 
Voyager 2 approached the planet, a bright core developed and can be seen in most of the 
highest-resolution images.  
 
Neptune's dark spots are thought to occur in the troposphere at lower altitudes than the brighter 
cloud features, so they appear as holes in the upper cloud decks. As they are stable features that 
can persist for several months, they are thought to be vortex structures. Often associated with 
dark spots are brighter, persistent methane clouds that form around the tropopause layer.  
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The persistence of companion clouds shows that some former dark spots may continue to exist 
as cyclones even though they are no longer visible as a dark feature. Dark spots may dissipate 
when they migrate too close to the equator or possibly through some other unknown mechanism.  

Internal heating 
Neptune's more varied weather when compared to Uranus is 
due in part to its higher internal heating. Although Neptune lies 
over 50% farther from the Sun than Uranus, and receives only 
40% its amount of sunlight, the two planets' surface 
temperatures are roughly equal. The upper regions of Neptune's 
troposphere reach a low temperature of 51.8 K (−221.3 °C). At a 
depth where the atmospheric pressure equals 1 bar (100 kPa), 
the temperature is 72.00 K (−201.15 °C). Deeper inside the 
layers of gas, the temperature rises steadily. As with Uranus, the 
source of this heating is unknown, but the discrepancy is larger: 
Uranus only radiates 1.1 times as much energy as it receives 
from the Sun; whereas Neptune radiates about 2.61 times as 
much energy as it receives from the Sun. Neptune is the farthest 
planet from the Sun, yet its internal energy is sufficient to drive 
the fastest planetary winds seen in the Solar System. Depending 
on the thermal properties of its interior, the heat left over from 
Neptune's formation may be sufficient to explain its current heat 
flow, though it is more difficult to simultaneously explain 
Uranus's lack of internal heat while preserving the apparent 
similarity between the two planets.  
 

Orbit and rotation 

 
The average distance between Neptune and the Sun is 4.5 billion km (about 30.1 astronomical 
units (AU)), and it completes an orbit on average every 164.79 years, subject to a variability of 
around ±0.1 years. The perihelion distance is 29.81 AU; the aphelion distance is 30.33 AU. On 11 
July 2011, Neptune completed its first full barycentric orbit since its discovery in 1846, although it 
did not appear at its exact discovery position in the sky, because Earth was in a different location 
in its 365.26-day orbit. Because of the motion of the Sun in relation to the barycentre of the Solar 
System, on 11 July Neptune was also not at its exact discovery position in relation to the Sun; if 
the more common heliocentric coordinate system is used, the discovery longitude was reached 
on 12 July 2011.  

Northern Great Dark Spot is 
evidence of a huge storm 
brewing.  

The Great Dark Spot, as 
imaged by Voyager 2  

Neptune's shrinking vortex. 

Four images taken a few hours 
apart with the NASA/ESA 
Hubble Space Telescope's 
Wide Field Camera 3 
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The elliptical orbit of Neptune is inclined 1.77° compared to that of Earth.  
 
The axial tilt of Neptune is 28.32°, which is similar to the tilts of Earth (23°) and Mars (25°). As a 
result, Neptune experiences similar seasonal changes to Earth. The long orbital period of 
Neptune means that the seasons last for forty Earth years. Its sidereal rotation period (day) is 
roughly 16.11 hours. Because its axial tilt is comparable to Earth's, the variation in the length of 
its day over the course of its long year is not any more extreme.  
 
Because Neptune is not a solid body, its atmosphere undergoes differential rotation. The wide 
equatorial zone rotates with a period of about 18 hours, which is slower than the 16.1-hour 
rotation of the planet's magnetic field. By contrast, the reverse is true for the polar regions where 
the rotation period is 12 hours. This differential rotation is the most pronounced of any planet in 
the Solar System, and it results in strong latitudinal wind shear.  
 
Orbital resonances 

 
 
 
 
 
 
 
 
 
Neptune's orbit has a profound impact on the 
region directly beyond it, known as the Kuiper 
belt. The Kuiper belt is a ring of small icy 
worlds, similar to the asteroid belt but far 
larger, extending from Neptune's orbit at 
30 AU out to about 55 AU from the Sun. Much 
in the same way that Jupiter's gravity 
dominates the asteroid belt, shaping its 

structure, so Neptune's gravity dominates the Kuiper belt. Over the age of the Solar System, 
certain regions of the Kuiper belt became destabilised by Neptune's gravity, creating gaps in the 
Kuiper belt's structure. The region between 40 and 42 AU is an example.  
 
There do exist orbits within these empty regions where objects can survive for the age of the 
Solar System. These resonances occur when Neptune's orbital period is a precise fraction of that 
of the object, such as 1:2, or 3:4. If, say, an object orbits the Sun once for every two Neptune 
orbits, it will only complete half an orbit by the time Neptune returns to its original position. The 
most heavily populated resonance in the Kuiper belt, with over 200 known objects, is the 2:3 
resonance. Objects in this resonance complete 2 orbits for every 3 of Neptune, and are known as 
plutinos because the largest of the known Kuiper belt objects, Pluto, is among them. Although 
Pluto crosses Neptune's orbit regularly, the 2:3 resonance ensures they can never collide. The 
3:4, 3:5, 4:7 and 2:5 resonances are less populated.  
 
Neptune has a number of known trojan objects occupying both the Sun–Neptune L4 and L5 
Lagrangian points—gravitationally stable regions leading and trailing Neptune in its orbit, 
respectively. Neptune trojans can be viewed as being in a 1:1 resonance with Neptune. Some 
Neptune trojans are remarkably stable in their orbits, and are likely to have formed alongside 
Neptune rather than being captured. The first object identified as associated with Neptune's 
trailing L5 Lagrangian point was 2008 LC18. Neptune also has a temporary quasi-satellite, 
(309239) 2007 RW10. The object has been a quasi-satellite of Neptune for about 12,500 years 
and it will remain in that dynamical state for another 12,500 years.  
 Imaged by John Gill 

A diagram showing the major orbital 
resonances in the Kuiper belt caused by 
Neptune: the highlighted regions are the 
2:3 resonance (plutinos), the nonresonant 
"classical belt" (cubewanos), and the 1:2 
resonance (twotinos). 
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Formation and migration 
 
The formation of the ice giants, Neptune and Uranus, has proven difficult to model precisely. 
Current models suggest that the matter density in the outer regions of the Solar System was too 
low to account for the formation of such large bodies from the traditionally accepted method of 
core accretion, and various hypotheses have been advanced to explain their formation. One is 
that the ice giants were not formed by core accretion but from instabilities within the original 
protoplanetary disc and later had their atmospheres blasted away by radiation from a nearby 
massive OB star.  
 
An alternative concept is that they formed closer to the Sun, where the matter density was higher, 
and then subsequently migrated to their current orbits after the removal of the gaseous 
protoplanetary disc. This hypothesis of migration after formation is favoured, due to its ability to 
better explain the occupancy of the populations of small objects observed in the trans-Neptunian 
region. The current most widely accepted explanation of the details of this hypothesis is known as 
the Nice model, which explores the effect of a migrating Neptune and the other giant planets on 
the structure of the Kuiper belt.  
 
Neptune has 14 known moons. Triton is the largest Neptunian moon, comprising more than 
99.5% of the mass in orbit around Neptune, and it is the only one massive enough to be 
spheroidal. Triton was discovered by William Lassell just 17 days after the discovery of Neptune 
itself. Unlike all other large planetary moons in the Solar System, Triton has a retrograde orbit, 
indicating that it was captured rather than forming in place; it was probably once a dwarf planet in 
the Kuiper belt. It is close enough to Neptune to be locked into a synchronous rotation, and it is 
slowly spiralling inward because of tidal acceleration. It will eventually be torn apart, in about 
3.6 billion years, when it reaches the Roche limit. In 1989, Triton was the coldest object that had 
yet been measured in the Solar System, with estimated temperatures of 38 K (−235 °C).  
 
Neptune's second known satellite (by order of discovery), the irregular moon Nereid, has one of 
the most eccentric orbits of any satellite in the Solar System. The eccentricity of 0.7512 gives it 
an apoapsis that is seven times its periapsis distance from Neptune.  

 
 
 
 
 
 
 
 
 
 
 
 
 

From July to September 1989, Voyager 2 discovered six moons of Neptune. Of these, the 
irregularly shaped Proteus is notable for being as large as a body of its density can be without 
being pulled into a spherical shape by its own gravity. Although the second-most-massive 
Neptunian moon, it is only 0.25% the mass of Triton. Neptune's innermost four moons—Naiad, 
Thalassa, Despina and Galatea—orbit close enough to be within Neptune's rings. The next-
farthest out, Larissa, was originally discovered in 1981 when it had occulted a star. This 
occultation had been attributed to ring arcs, but when Voyager 2 observed Neptune in 1989, 
Larissa was found to have caused it. Five new irregular moons discovered between 2002 and 
2003 were announced in 2004. A new moon and the smallest yet, Hippocamp, was found in 2013 
by combining multiple Hubble images. Because Neptune was the Roman god of 
the sea, Neptune's moons have been named after lesser sea gods.  Imaged by John Gill 

Neptune's moon 

A composite Hubble 
image showing 
Hippocamp with 
other previously 
discovered inner 
moons in Neptune's 
ring system 
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Planetary rings 

 
Neptune has a planetary ring system, though one much less 
substantial than that of Saturn. The rings may consist of ice 
particles coated with silicates or carbon-based material, which 
most likely gives them a reddish hue. The three main rings are the 
narrow Adams Ring, 63,000 km from the centre of Neptune, the 
Le Verrier Ring, at 53,000 km, and the broader, fainter Galle Ring, 
at 42,000 km. A faint outward extension to the Le Verrier Ring has 
been named Lassell; it is bounded at its outer edge by the Arago 
Ring at 57,000 km.  
 
The first of these planetary rings was detected in 1968 by a team 
led by Edward Guinan In the early 1980s, analysis of this data 
along with newer observations led to the hypothesis that this ring 

might be incomplete. Evidence that the rings might have gaps first 
arose during a stellar occultation in 1984 when the rings obscured a star on immersion but not on 
emersion. Images from Voyager 2 in 1989 settled the issue by showing several faint rings.  
 
The outermost ring, Adams, contains five prominent arcs now named Courage, Liberté, Egalité 1, 
Egalité 2 and Fraternité (Courage, Liberty, Equality and Fraternity). The existence of arcs was 
difficult to explain because the laws of motion would predict that arcs would spread out into a 
uniform ring over short timescales. Astronomers now estimate that the arcs are corralled into their 
current form by the gravitational effects of Galatea, a moon just inward from the ring.  
 
Earth-based observations announced in 2005 appeared to show that Neptune's rings are much 
more unstable than previously thought. Images taken from the W. M. Keck Observatory in 2002 
and 2003 show considerable decay in the rings when compared to images by Voyager 2. In 
particular, it seems that the Liberté arc might disappear in as little as one century.  
 

Observation 

 
In 2018, the European Southern Observatory developed unique laser-based methods to get clear 
and high-resolution images of Neptune from the surface of Earth. 
 
Neptune brightened significantly between 1980 and 2000. The apparent magnitude currently 
ranges from 7.67 to 7.89 with a mean of 7.78 and a standard deviation of 0.06. Prior to 1980 the 
planet was as faint as magnitude 8.0. Neptune is too faint to be visible to the naked eye and can 
be outshone by Jupiter's Galilean moons, the dwarf planet Ceres and the asteroids 4 Vesta, 2 
Pallas, 7 Iris, 3 Juno, and 6 Hebe. A telescope or strong binoculars will resolve Neptune as a 
small blue disk, similar in appearance to Uranus.  
 
Because of the distance of Neptune from Earth, its angular diameter only ranges from 2.2 to 
2.4 arcseconds, the smallest of the Solar System planets. Its small apparent size makes it 
challenging to study visually. Most telescopic data was fairly limited until the advent of the Hubble 
Space Telescope and large ground-based telescopes with adaptive optics (AO). The first 
scientifically useful observation of Neptune from ground-based telescopes using adaptive optics, 
was commenced in 1997 from Hawaii. Neptune is currently entering its spring and summer 
season and has been shown to be heating up, with increased atmospheric activity and brightness 
as a consequence. Combined with technological advancements, ground-based telescopes with 
adaptive optics are recording increasingly more detailed images of it. Both Hubble and the 
adaptive-optics telescopes on Earth have made many new discoveries within the Solar System 
since the mid-1990s, with a large increase in the number of known satellites and moons around 
the outer planet, among others. In 2004 and 2005, five new small satellites of 
Neptune with diameters between 38 and 61 kilometres were discovered.  Imaged by John Gill 

Neptune's rings 
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… Neptune 

 
From Earth, Neptune goes through apparent retrograde motion every 367 days, resulting in a 
looping motion against the background stars during each opposition. These loops carried it close 
to the 1846 discovery coordinates in April and July 2010 and again in October and November 
2011.  
 
Neptune's 164 year orbital period means that the planet takes an average of 13 years to move 
through each constellation of the zodiac. In 2011, it completed its first full orbit of the Sun since 
being discovered and returned to where it was first spotted 2° northeast of Iota Aquarii. Due to the 
precession of the equinoxes, the position of Iota Aquarii has shifted 2° west from where it was in 
1846, so that the planet returned to the exact location of its discovery on 25 September 2011 
rather than the 164th anniversary two days earlier. As of 2019, it is within 1° of Phi Aquarii.  
Observation of Neptune in the radio-frequency band shows that it is a source of both continuous 
emission and irregular bursts. Both sources are thought to originate from its rotating magnetic 
field. In the infrared part of the spectrum, Neptune's storms appear bright against the cooler 
background, allowing the size and shape of these features to be readily tracked.  
 

Exploration 
 

Voyager 2 is the only spacecraft that has visited Neptune. The 
spacecraft's closest approach to the planet occurred on 25 August 
1989. Because this was the last major planet the spacecraft could 
visit, it was decided to make a close flyby of the moon Triton, 
regardless of the consequences to the trajectory, similarly to what 
was done for Voyager 1's encounter with Saturn and its moon Titan. 
The images relayed back to Earth from Voyager 2 became the basis 
of a 1989 PBS all-night program, Neptune All Night.  
 
During the encounter, signals from the spacecraft required 
246 minutes to reach Earth. Hence, for the most part, Voyager 2's 
mission relied on preloaded commands for the Neptune encounter. 
The spacecraft performed a near-encounter with the moon Nereid 
before it came within 4,400 km of Neptune's atmosphere on 25 
August, then passed close to the planet's largest moon Triton later 
the same day.  

 
The spacecraft verified the existence of a magnetic field surrounding the planet and discovered 
that the field was offset from the centre and tilted in a manner similar to the field around Uranus. 
Neptune's rotation period was determined using measurements of radio emissions and Voyager 2 
also showed that Neptune had a surprisingly active weather system. Six new moons were 
discovered, and the planet was shown to have more than one ring.  
 
The flyby also provided the first accurate measurement of Neptune's mass which was found to be 
0.5 percent less than previously calculated. The new figure disproved the hypothesis that an 
undiscovered Planet X acted upon the orbits of Neptune and Uranus.  
 
After the Voyager 2 flyby mission, the next step in scientific exploration of the Neptunian system, 
is considered to be a Flagship orbital mission. Such a hypothetical mission is envisioned to be 
possible in the late 2020s or early 2030s. However, there have been discussions to launch 
Neptune missions sooner. In 2003, there was a proposal in NASA's "Vision Missions Studies" for 
a "Neptune Orbiter with Probes" mission that does Cassini-level science. Another, more recent 
proposal was for Argo, a flyby spacecraft to be launched in 2019, that would visit Jupiter, Saturn, 
Neptune, and a Kuiper belt object. The focus would be on Neptune and its largest moon Triton to 
be investigated around 2029. The proposed New Horizons 2 mission (which was later scrapped) 
might also have done a close flyby of the Neptunian system.  
 Imaged by John Gill 

A Voyager 2 mosaic 
of Triton 
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NASA and SpaceX hope for manned 
 mission to ISS in early 2020 

(L-R) NASA Administrator Jim Bridenstine, SpaceX founder Elon Musk, and astronauts 
 Doug Hurley and Bob Behnken speaking during a news conference at SpaceX 

 headquarters in Hawthorne, California on October 10, 2019 
 
SpaceX could launch US astronauts to the International Space Station as early as next year if 
tests on the company's long-delayed Crew Dragon capsule prove conclusive, NASA 
Administrator Jim Bridenstine said Thursday. 
 
Bridenstine made the announcement as he toured the California headquarters of billionaire Elon 
Musk's SpaceX, a major contractor for NASA. 
 
The visit came as Bridenstine and Musk have been engaged in a public spat over the much-
delayed building of the Crew Dragon spacecraft. 
 
The capsule would provide the transportation for astronauts to the space station for the first time 
since America's space shuttle program ended in 2011. 
 
Musk, who appeared at a news conference alongside Bridenstine and the two astronauts who are 
set to fly on board the spacecraft, said he hoped to have the capsule delivered to NASA by the 
end of the year. 
 
He stressed, however, that safety was paramount and the launch would be delayed without 
hesitation if any problems arise. 
 
"If everything goes according to plan, it would be in the first quarter of next year," Bridenstine said 
of the launch. "But remember—and this is the important thing that we have to get right on 
messaging—there are still things that we can learn or could learn that could be challenging that 
we have to resolve. 
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… NASA and SpaceX 

 
"I'm not saying that's going to happen, I don't know. That's why we test."  "It's a pretty arduous 
engineering job to get the parachutes right," Musk said. 
 
"Parachutes, they look easy but they are definitely not easy," he added. "We want to get at least 
something on the order of 10 successful tests in a row before launching astronauts." 
Since retiring its space shuttle program, NASA has had to rely on Russia to ferry astronauts to 
and from the space station at a cost of $85 million a seat. It is now counting on SpaceX and 
Boeing to carry out that task. 
 
SpaceX was founded in 2002 by Musk to help reduce space transportation costs—and with an 
ultimate goal of helping colonize Mars. 
 
The first manned flight to the space station was due to take place last year but SpaceX suffered a 
major setback in April when its Crew Dragon spacecraft exploded during testing, prompting 
delays and renewed tests. 
 
"You know, honestly, if there's a test program and nothing happens in that test program, I would 
say that test program is insufficiently rigorous," Musk said Thursday. "Space is hard," he added. 

 
 
Employees of SpaceX 
work on the Crew Dragon 
reusable spacecraft during 
a press conference at 
SpaceX headquarters in 
Hawthorne, California on 
October 10, 2019 
Some of the technical 
challenges SpaceX is 
working on include 
concerns about the 
parachutes and the 
propulsion system  
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Betelgeuse 

Text from Wikipedia 

 
Betelgeuse is generally the ninth-brightest star in the night sky and second-brightest in the 
constellation of Orion (after Rigel). It is a distinctly reddish, semiregular variable star whose 
apparent magnitude varies between +0.0 and +1.3, the widest range of any first-magnitude star. 
At near-infrared wavelengths, Betelgeuse is the brightest star in the night sky. It has the Bayer 
designation α Orionis, which is Latinised to Alpha Orionis and abbreviated Alpha Ori or α Ori.  

Classified as a red supergiant of spectral type M1-2, Betelgeuse is one of the largest stars visible 
to the naked eye. If Betelgeuse were at the center of the Solar System, its surface would extend 
past the asteroid belt, engulfing the orbits of Mercury, Venus, Earth, Mars, and possibly Jupiter. 
However, there are several other red supergiants in the Milky Way that are larger, such as Mu 
Cephei and VY Canis Majoris. Calculations of its mass range from slightly under ten to a little 
over twenty times that of the Sun. It is calculated to be 640 light-years away, yielding an absolute 
magnitude of about −6. Less than 10 million years old, Betelgeuse has evolved rapidly because 
of its high mass. Having been ejected from its birthplace in the Orion OB1 Association—which 
includes the stars in Orion's Belt—this runaway star has been observed moving through the 
interstellar medium at a speed of 30 km/s, creating a bow shock over four light-years wide. 
Betelgeuse is in the last stages of its evolution, and it is expected to explode as a supernova 
within the next million years.  

In 1920, Betelgeuse became the first extrasolar star to have the angular size of its photosphere 
measured. Subsequent studies have reported an angular diameter (apparent size) ranging from 
0.042 to 0.056 arcseconds, with the differences ascribed to the non-sphericity, limb darkening, 
pulsations, and varying appearance at different wavelengths. It is also surrounded by a complex, 
asymmetric envelope roughly 250 times the size of the star, caused by mass loss from the star 
itself. The angular diameter of Betelgeuse is only exceeded by R Doradus and the Sun.  
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Nomenclature 
α Orionis (Latinised to Alpha Orionis) is the star's designation given by Johann Bayer in 1603.  
The traditional name Betelgeuse is derived from either the Arabic  إبط الجوزاءIbṭ al-Jauzā’, meaning 
"the armpit of Orion", or  يد الجوزاءYad al-Jauzā’ "the hand of Orion" (see below). In English there 
are four common pronunciations of this name, depending on whether the first e is pronounced 
short or long and whether the s is pronounced 's' or 'z':  

/ˈbɛtəldʒuːz/ /ˈbiːtəldʒuːz/ /ˈbɛtəldʒuːs/ /ˈbiːtəldʒuːs/, 

the last popularized for sounding just like "beetle-juice".  
In 2016, the International Astronomical Union organized a Working Group on Star Names 
(WGSN) to catalog and standardize proper names for stars. The WGSN's first bulletin of July 
2016 included a table of the first two batches of names approved by the WGSN, which included 
Betelgeuse for this star. It is now so entered in the IAU Catalog of Star Names.  

Observational history 

 
Betelgeuse and its red coloration have been noted since antiquity; the classical astronomer 
Ptolemy described its color as ὑπόκιρρος (hypókirrhos), a term that was later described by a 
translator of Ulugh Beg's Zij-i Sultani as rubedo, Latin for "ruddiness". In the nineteenth century, 
before modern systems of stellar classification, Angelo Secchi included Betelgeuse as one of the 
prototypes for his Class III (orange to red) stars. By contrast, three centuries before Ptolemy, 
Chinese astronomers observed Betelgeuse as having a yellow coloration; if accurate, such an 
observation could suggest the star was in a yellow supergiant phase around the beginning of the 
Christian era, a possibility given current research into the complex circumstellar environment of 
these stars. 

Observation 

 
Due to its distinctive orange-red color, Betelgeuse is easy to spot with the naked eye in the night 
sky. It is one of three stars that make up the Winter Triangle asterism, and it marks the center of 
the Winter Hexagon. At the beginning of January of each year, it can be seen rising in the east 
just after sunset. Between mid-September to mid-March (best in mid-December), it is visible to 
virtually every inhabited region of the globe, except in Antarctica at latitudes south of 82°. In May 
(moderate northern latitudes) or June (southern latitudes), the red supergiant can be seen briefly 
on the western horizon after sunset, reappearing again a few months later on the eastern horizon 
before sunrise. In the intermediate period (June–July) it is invisible to the naked eye (visible only 
with a telescope in daylight), unless 
around midday (when the Sun is 
below horizon) on Antarctic regions 
between 70° and 80° south 
latitude.  

Betelgeuse is a variable star whose 
visual magnitude ranges between 
0.0 and +1.3. There are periods 
when it will surpass Rigel to 
become the sixth brightest star, 
and occasionally it will be even 
brighter than Capella. At its faintest 
Betelgeuse can fall behind Deneb 
and Beta Crucis, themselves both 
slightly variable, to be the 20th-
brightest star.  

Io 

Europa 
Imaged by John Gill 
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Betelgeuse has a B–V color index of 1.85—a figure which points to its pronounced "redness". 
The photosphere has an extended atmosphere, which displays strong lines of emission rather 
than absorption, a phenomenon that occurs when a star is surrounded by a thick gaseous 
envelope (rather than ionized). This extended gaseous atmosphere has been observed moving 
away from and towards Betelgeuse, depending on radial velocity fluctuations in the photosphere. 
Betelgeuse is the brightest near-infrared source in the sky with a J band magnitude of −2.99. As a 
result, only about 13% of the star's radiant energy is emitted in the form of visible light. If human 
eyes were sensitive to radiation at all wavelengths, Betelgeuse would appear as the brightest star 
in the night sky.  

Various catalogues list up to nine faint visual companions to Betelgeuse. They are at distances of 
about one to four arc-minutes and all are fainter than 10th magnitude. 
 

Life phases 
 

Betelgeuse is a red supergiant that has 
evolved from an O-type main sequence star. 
Its core will eventually collapse, producing a 
supernova explosion and leaving behind a 
compact remnant. The details depend on the 
exact initial mass and other physical 
properties of that main sequence star.  

Mythology 
With the history of astronomy intimately 
associated with mythology and astrology 
before the scientific revolution, the red star, 
like the planet Mars that derives its name 
from a Roman war god, has been closely 
associated with the martial archetype of 
conquest for millennia, and by extension, the 
motif of death and rebirth.

 
Other cultures have 

produced different myths. Stephen R. Wilk has proposed the constellation of Orion could have 
represented the Greek mythological figure Pelops, who had an artificial shoulder of ivory made for 
him, with Betelgeuse as the shoulder, its color reminiscent of the reddish yellow sheen of ivory.  

In the Americas, Betelgeuse signifies a severed limb of a man-figure (Orion)—the Taulipang of 
Brazil know the constellation as Zililkawai, a hero whose leg was cut off by his wife, with the 
variable light from Betelgeuse linked to the severing of the limb. Similarly, the Lakota people of 
North America see it as a chief whose arm has been severed. The Wardaman people of northern 
Australia knew the star as Ya-jungin "Owl Eyes Flicking", its variable light signifying its 
intermittent watching of ceremonies led by the Red Kangaroo Leader Rigel.  In South African 
mythology, Betelgeuse was perceived as a lion casting a predatory gaze toward the three zebras 
represented by Orion's Belt.  
 
A Sanskrit name for Betelgeuse is ārdrā "the moist one", eponymous of the Ardra lunar mansion 
in Hindu astrology. The Rigvedic God of storms Rudra presided over the star; this association 
was linked by 19th-century star enthusiast Richard Hinckley Allen  to Orion's stormy nature.  

Hertzsprung–Russell diagram identifying 
supergiants like Betelgeuse that have 
moved off the main sequence. 

https://en.wikipedia.org/wiki/Color_index
https://en.wikipedia.org/wiki/Stellar_atmosphere
https://en.wikipedia.org/wiki/Spectral_line
https://en.wikipedia.org/wiki/Spectral_line
https://en.wikipedia.org/wiki/J_band_(infrared)
https://en.wikipedia.org/wiki/Magnitude_(astronomy)
https://en.wikipedia.org/wiki/Radiant_energy
https://en.wikipedia.org/wiki/Main_sequence
https://en.wikipedia.org/wiki/Supernova
https://en.wikipedia.org/wiki/Supernova_remnant
https://en.wikipedia.org/wiki/History_of_astronomy
https://en.wikipedia.org/wiki/Mythology
https://en.wikipedia.org/wiki/Astrology
https://en.wikipedia.org/wiki/Scientific_revolution
https://en.wikipedia.org/wiki/Mars
https://en.wikipedia.org/wiki/Mars_(mythology)
https://en.wiktionary.org/wiki/martial
https://en.wikipedia.org/wiki/Archetype
https://en.wikipedia.org/wiki/Pelops
https://en.wikipedia.org/wiki/Pemon_people
https://en.wikipedia.org/wiki/Lakota_people
https://en.wikipedia.org/wiki/Wardaman_people
https://en.wikipedia.org/wiki/Orion%27s_Belt
https://en.wikipedia.org/wiki/Ardra_(nakshatra)
https://en.wikipedia.org/wiki/Nakshatra
https://en.wikipedia.org/wiki/Hindu_astrology
https://en.wikipedia.org/wiki/Rigvedic_deities
https://en.wikipedia.org/wiki/Rudra
https://en.wikipedia.org/wiki/Star_Names:_Their_Lore_and_Meaning
https://en.wikipedia.org/wiki/Hertzsprung%E2%80%93Russell_diagram
https://en.wikipedia.org/wiki/Main_sequence


Page 27 

 

… Betelgeuse 

The constellations in Macedonian 
folklore represented agricultural items 
and animals, reflecting their village way 
of life. To them, Betelgeuse was Orach 
"the ploughman", alongside the rest of 
Orion which depicted a plough with 
oxen. The rising of Betelgeuse at 
around 3 a.m. in late summer and 
autumn signified the time for village 
men to go to the fields and plough.To 
the Inuit, the appearance of Betelgeuse 
and Bellatrix high in the southern sky 
after sunset marked the beginning of 
spring and lengthening days in late 
February and early March. The two 
stars were known as Akuttujuuk "those 
(two) placed far apart", referring to the 
distance between them, mainly to 
people from North Baffin Island and 

Melville Peninsula.  
 
The opposed locations of Orion and Scorpius, with their corresponding bright red variable stars 
Betelgeuse and Antares, were noted by ancient cultures around the world. The setting of Orion 
and rising of Scorpius signify the death of Orion by the scorpion. In China they signify brothers 
and rivals Shen and Shang. The Batak of Sumatra marked their New Year with the first new 
moon after the sinking of Orion's Belt below the horizon, at which point Betelgeuse remained "like 
the tail of a rooster". The positions of Betelgeuse and Antares at opposite ends of the celestial 
sky were considered significant and their constellations were seen as a pair of scorpions. 
Scorpion days marked as nights that both constellations could be seen.  

In popular culture 
As one of the brightest and best-known stars, Betelgeuse has featured in many works of fiction. 
The star's unusual name inspired the title of the 1988 film Beetlejuice, and script writer Michael 
McDowell was impressed by how many people made the connection. In the popular science 
fiction series The Hitchhiker's Guide to the Galaxy by Douglas Adams, Ford Prefect was from "a 
small planet somewhere in the vicinity of Betelgeuse."  

Two American navy ships were named after the star, both of them World War II vessels, the 
USS Betelgeuse (AKA-11) launched in 1939 and USS Betelgeuse (AK-260) launched in 1944. In 
1979, a French supertanker named Betelgeuse was moored off Whiddy Island discharging oil 
when it exploded, killing 50 people in one of the worst disasters in Ireland's history.  

The Dave Matthews Band song "Black and Blue Bird" references the star. The Philip Larkin poem 
"The North Ship", found in the collection of the same name, references the star in the section 
titled "Above 80° N", which reads: 

" 'A woman has ten claws,' / Sang the drunken boatswain; / Farther than Betelgeuse, / More 
brilliant than Orion / Or the planets Venus and Mars, / The star flames on the ocean; / 'A woman 
has ten claws,' / Sang the drunken boatswain." 
 
Humbert Wolfe wrote a poem about Betelgeuse, which was set to music by Gustav Holst. 

Image by John Gill 

https://en.wikipedia.org/wiki/Bellatrix
https://en.wikipedia.org/wiki/Scorpius
https://en.wikipedia.org/wiki/Antares
https://en.wikipedia.org/wiki/Batak_(Indonesia)
https://en.wikipedia.org/wiki/New_moon
https://en.wikipedia.org/wiki/New_moon
https://en.wikipedia.org/wiki/Beetlejuice
https://en.wikipedia.org/wiki/Michael_McDowell_(author)
https://en.wikipedia.org/wiki/Michael_McDowell_(author)
https://en.wikipedia.org/wiki/The_Hitchhiker%27s_Guide_to_the_Galaxy
https://en.wikipedia.org/wiki/Douglas_Adams
https://en.wikipedia.org/wiki/Ford_Prefect_(character)
https://en.wikipedia.org/wiki/USS_Betelgeuse_(AKA-11)
https://en.wikipedia.org/wiki/USS_Betelgeuse_(AK-260)
https://en.wikipedia.org/wiki/Whiddy_Island_Disaster
https://en.wikipedia.org/wiki/Whiddy_Island
https://en.wikipedia.org/wiki/Dave_Matthews_Band
https://en.wikipedia.org/w/index.php?title=Black_and_Blue_Bird_(song)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Philip_Larkin
https://en.wikipedia.org/wiki/The_North_Ship
https://en.wikipedia.org/wiki/Humbert_Wolfe
https://en.wikipedia.org/wiki/Gustav_Holst


 

Page  28 

The Month Ahead 

MEETINGS:  

 The next meeting will be held on Wednesday 13 November 2019 @ 19:30. 

 The speakers will  Don Orsmond talking about the Finland and the Northern Lights 

 

MNASSA: 

 Monthly Notes of the Astronomical Society of Southern Africa.   

 Available at www.mnassa.org.za to download your free monthly copy. 

 

NIGHTFALL: 

 Fantastic astronomy magazine, go check it out.  

 Available from the ASSA website assa.saao.ac.za/sections/deep-sky/nightfall/  
 

MEMBERSHIP FEES & BANKING: 

 Members : R 170   

 Family Membership: R 200   

 Cheques: Please note no cheques will be accepted - Please pay by an EFT 

 EFT:  The Astronomical Society of Southern Africa - Natal Centre. 

 Bank:  Nedbank  

 Account No.  1352 027 674  

 Branch:  Durban North  

 Code  135 226  

 Reference: Please include your initials and surname  

 

RESIGNATIONS from ASSA - Please send an email immediately notifying the Secretary.  

 

POSTAL ADDRESS: 

 P.O. Box 20578, Durban North, 4016 or hand over to the treasurer. 
 

CONTACTS: 

 Chairman                                     Piet Strauss   (+27) 83 703 1626 

 Vice Chair             Debbie Abel   (+27) 83 326 4084 

 Secretary                                     Avril Soobramoney   (+27) 82 266 2600 

 Treasurer      Brian Finch  (+27) 82 924 1222 

 Observatory & Equipment      Mike Hadlow   (+27) 83 326 4085 

 Publicity & Librarian                            Clair Odhav   (+27) 83 395 5160 

 Out-Reach - Public    Sheryl Venter   (+27) 82 202 2874 

 Out-Reach - Schools                   Sihle Kunene   (+27) 83 278 8485 

 Special Projects                           Corinne Gill   (+27) 84 777 0208 

 St. Henry’s Marist College Liaison  Moya O`Donoghue  (+27) 82 678 1103 

 ‘nDaba Editor, Website & Facebook  John Gill    (+27) 83 378 8797  

 

ELECTRONIC DETAILS: 

 Website:  www.astronomydurban.co.za      

 Emails : AstronomyDurban@gmail.com 

 Instagram:  astronomydurban 

 Facebook:  Astronomical Society of Southern Africa, Durban Centre 

http://www.mnassa.org.za
assa.saao.ac.za/sections/deep-sky/nightfall/
http://www.astronomydurban.co.za/
mailto:astronomydurban@gmail.com
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ASSA Durban - Minutes of the Meeting 

9 October 2019  

 

Welcome: Chairman, Piet Strauss welcomed all attendees. A special welcome was 

extended to new members.  

  

Present: 24 members and 11 visitors were present. 

 

Apologies: 3 apologies were received as per attendance book. 

 

Confirmation of previous minutes: Minutes of 11 September 2019 meeting, proposed by 

Corinne Gill, seconded by Stewart Hogg and approved. 

 

Matters Arising from previous minutes: There were no matters. 

 

Treasurer’s Report: Balances of the accounts are as follows:  

 32 day notice investment account R 80 000 

 Cheque account     R 21 880 

 Cash       R   1 000 

 

The Treasurer informed the members that only 40 subs out of 70 were paid to date. He appealed 

to all to pay urgently.  

 

Special Projects: Nothing to report 

 

Outreach Events: Sihle Kunene is to visit the Golden Gateway Special School in October. 

 

Observatory: 30 people were present at the last viewing.  The next viewing is scheduled 

for 28 October 2019. 

 

Publicity: Nothing to report  

General: There were no items. 

Speakers:  Debbie Abel presented 

the NASA  / Science update. Mike 

Hadlow presented an overview of 

the sky for October/ November.  

Kalin Naidoo presented an exciting 

talk on Fundamentals of Space 

Travel.  

 

The meeting closed 21h15 and 

refreshments were served. 
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THE BIG 5 OF THE 

AFRICAN SKY  

The magnificent southern sky is a starry 

realm richly sown with a treasury of deep-

sky objects: star clusters, bright and dark 

gas clouds, and galaxies.  

From this (sometimes bewildering) array 

five specimens of each class of object have 

been selected by a special Deep-Sky Task 

Force and are presented here as the 

celestial Big Five.  

The representative of open star clusters is 

the Southern Pleiades. First amongst the 

globular star clusters is the overwhelming 

Omega Centauri. Bright nebulae are 

represented by the majestic Eta Carinae 

Nebula. The mysterious dark nebulae are 

represented by the Coal Sack. And the 

most splendid galaxy of them all is our own 

Milky Way Galaxy.  

Your mission is to observe each of these 

beautiful objects and report back on what 

you have witnessed.  

Name Phone Name  Phone New Moon Public 
Viewing 

Maryanne 
Jackson 

082 882 7200  Brian Finch  082 924 1222  26 Nov 2019  28 Nov 2019  

John Gill 083 378 8797 Sheryl Venter  082 202 2874  26 Dec 2019  3 Jan 2020 

Mike Hadlow 083 326 4085  Navi Naidoo  084 466 0001  24 Jan 2020  24 Jan 2020  

All submitted observations will be carefully evaluated and feedback will be given.  

The names of all participants will be acknowledged on the ASSA website. Observing certificates 

will be awarded only on merit and issued by the Deep-Sky Section of the Astronomical Society. 

Have fun, and keep looking up!  

Public Viewing Roster 

ASSA Durban 
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Members Moments            

Caitlyn Aboo and her scout 

badge for Astronomy.  Well 

done! 

 

 

 

 

 

 

 

 

 

 

Below: The Northern Lights 

from Finland.  Image by Don 

Orsmond 
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Outreach event - Golden Gateway Special 

Out of this World 

Tuesday, 29 October 2019, Sihle Kunene 

(ASSA School Outreach Events Coordina-

tor) visited the Golden Gateway Special 

School for Learners with Intellectual Disabili-

ties. It was wonderful to witness him skilfully 

make astronomy accessible to learners with 

barriers to learning. The children enthusias-

tically volunteered to be the planets of our 

solar system as Sihle arranged them 

according to the planet’s current posi-

tions around the sun. They learnt about 

the sizes of the various planets as well 

as their distance from the sun. They 

were amazed at the many moons of 

Jupiter and were in awe of the Northern 

Lights. Now that Sihle has piqued their in-

terest, the children are eagerly awaiting 

Sihle’s return to Golden Gateway.  

So much so that one of the learners drew a 

picture of what he had learnt during the 

talk. Thank you Sihle for another fantastic 

presentation to the scholars.  

Credit:Avril Subramoney 
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Outreach Event - St Henry’s Marist College 

Little Astronomers in Training!  

The Astronomical Society opened up the dome for the grade 3's of 

the school, as they are currently covering the solar system in their 

curriculum. The talk was first given by Piet Strauss covering the 

Milky Way Galaxy, and some of the planets, to the awe of the 

learners.  After which many intelligent questions were posed … 

and of course ... the ever favourite. “Are there aliens out there…!” 

 

 

 

 

 

 

 

 

 

Sihle Kunene’s talk followed, mesmerising the 

students with the magnitude of the planets and 

their distances from Earth, 

demonstrating their positions 

with his miniature model of  the 

Solar system and using volun-

teers to show how the planets 

were aligned.  

Inside the dome, John Gill ex-

plained the workings of the 

large telescope to the learners.  

Encouraging them to climb the 

steps and look though the telescope at the sky, even though there 

was little to be seen. The learners grasped the understanding of 

how this telescope operates and it’s importance to their school. 

The wide-eyed learners then went on to have a look 

through the small telescopes set up near the pool and 

were assisted by Corinne Gill. One scope was pointing 

at a cell mast on the horizon near the Pavilion and the 

other at a DSTV dish on a nearby house.  

The excited learners presented their hand-made cards 

to the committee members, as thanks for their wonderful 

experience. See following pages.                            

Credit: Corinne Gill 
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Some of the Thank You cards received from St Henry’s Marist College Grade 5 

learners in appreciation for the dome visit, telescope viewing and talks given 
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