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Chairman’s Chatter 

By Piet Strauss 

Dear Members,  

 

 

We had an interesting presentation by Jone Porter from SAAMBR at our last meeting on the 
effect of the moon on our oceans, beaches and wildlife.  As amateur astronomers we often take 
the moon for granted and do not realise how different earth would have been without 

At our next meeting on 10 October, our main speaker, the son of one our members, is a “Rocket 
Scientist” and will talk to us about “Rocket Propulsion”. 

Unfortunately the planned Star Party at the Botanical Gardens on 7 September had to be 
cancelled due to weather. We are now going into the rainy season which makes observing 
unpredictable. We do however need the rain and should not wish it away. 

Having said that, we are planning a Star Party early in November in Winterton and a day time 
“Wagtail” event on 10 November. 

The two “courses” (Astrophotography and Introduction to Astronomy) we discussed at the 
previous meeting had sufficient interest for us to proceed. More details regarding the dates and 
course contents will be circulated soon. 

A half day session on Telescope operation is also being planned. There will be the opportunity to 
learn how to operate our own telescope on site. If you have your own telescope and are not sure 
how to set it up, you are welcome to bring it along. 

If you are interested in Communication and Media Liaison, Logan will present a workshop on this 
shortly. 

We do try to cater for all interests and hope that you will support and contribute to the activities of 
our Association. 

Where there is a charge for these courses, members will get it at a discounted rate. If you have 
not yet paid your membership fees, please do so soon. We do believe that you will get more 
value out than the cost of membership. 

Trust you will enjoy the next meeting on 10 October. 

Piet. 
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IC342: An Obscured Spiral Galaxy, 
Hiding in Plain Sight 

 
By Brian Ventrudo 

 
The galaxy IC342 ranks as one of the under-appreciated gems of the northern night sky. As you 
can see in the image above, this elegant nearby spiral galaxy in the far-northern constellation 
Camelopardalis (the Giraffe) is a photogenic target for experienced imagers. But it’s rather 
challenging to see visually in all but the darkest skies. It is, however, worth the effort to see this 
swirling assembly because it lies in an unusually beautiful field of foreground stars. 
 
The galaxy IC342 ranks as one of the under-appreciated gems of the northern night sky. As you 
can see in the image above, this elegant nearby spiral galaxy in the far-northern constellation 
Camelopardalis (the Giraffe) is a photogenic target for experienced imagers. But it’s rather 
challenging to see visually in all but the darkest skies. It is, however, worth the effort to see this 
swirling assembly because it lies in an unusually beautiful field of foreground stars. 
 
 
 

The nearly face-on spiral galaxy IC342 (Caldwell 5) in the constellation Camelopardalis. 
Image credit: Terry Hancock.  

https://www.downunderobservatory.com/
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… Hiding In Plain Sight 

A nearly face-on spiral galaxy, IC342 (also known as Caldwell 5) lies at a distance of about 13 
million light years, relatively close in cosmic terms. It’s part of the Coma-Sculptor Cloud of 
galaxies along with such objects as NGC 6946, NGC 147, and NGC 185 which also inhabit this 
part of the sky. IC342 is about 60,000 light years across or about 60% the diameter of our galaxy. 
 
Unlike most galaxies, this spiral lies close to the flat plane of our own Milky Way. This means it 
lies in a rich field of foreground stars and this makes for excellent viewing or imaging. It also 
means the light from this galaxy is obscured by the dust in our galaxy by nearly three full 
magnitudes. If it weren’t for this dimming effect, IC342 would be one of the finest and brightest 
face-on spirals in the sky and easily visible to the unaided eye in dark sky. That would make it by 
far the most distant object you could see with the unaided eye. 
 
The spiral nature of this galaxy wasn’t fully appreciated until 1934, a relatively late date, when the 
astronomers Edwin Hubble and Milton Humason imaged the galaxy with the 100-inch Hooker 
telescope at Mount Wilson in southern California. The galaxy isn’t a pure spiral. As you can see 
in the image above, it has a nascent bar near its nucleus so it may be evolving into a full-fledged 
barred spiral galaxy. 

The location of the spiral galaxy IC342 (Caldwell 5) in the constellation Camelopardalis.  

https://oneminuteastronomer.com/1562/mule-driver-measure-universe/
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… Hiding in Plain Sight 

Look for IC342 for yourself about 3º south of the 
4th-magnitude star γ (gamma) Cephei (see 
map). The galaxy has a total brightness of 8th-
magnitude, but this light is spread over a 
diameter of about 15′, about half the size of the 
full Moon. So it has very low surface brightness 
and it’s all but invisible in light-polluted skies. 
 
In good dark sky on a clear night, you can spot 
this distant stellar congregation as a dim 
smudge with any pair of binoculars. Turn a 
telescope towards it and insert your lowest-
power eyepiece to keep the image bright 
and nicely framed. A good 6-inch or 8-inch 
reflector works well at 50x or less. Now use your 
best observing skills to look for the three very 
faint and clumpy spiral arms. They are there, but 
it takes averted vision and a lot of patience to 
see them. 
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At The Eyepiece 
  October 2018 by Ray Field 

 

THE MOON will be Last Quarter on the 2nd, NEW on the 9th, First Quarter on the 16th, FULL on 
the 24th and Last Quarter again on the 31st.  The Moon is near Regulus on the 6th, Jupiter on 
the 12th, Saturn on the 15th, Pluto on the 16th, Mars on the 18th, Neptune and Uranus on the  
21st and Aldebaran on the 27th. 
 
MERCURY can by seen in the evening twilight towards the end of the month after having been 
too close to the Sun for observation earlier in the month. Jupiter is near Mercury on the 29th. 
 
VENUS is visible as a crescent at the start of the month, low in the evening sky twilight. It 
reaches inferior conjunction with the Sun on the 26th, when it will not be visible from earth. For 
the last days of October it will be briefly seen low down in the morning twilight. 
 
MARS, in Capricornus, is still a bright orange-red object and sets after midnight. 
 
JUPITER, in Libra, sets early in the evening. It sets by 21h30m on the 1st and at 20h00m on the 
31st. it is the bright object ahead of Scorpius. You can follow the 4 brightest moons around 
Jupiter with the help of the diagram on page 51 of SKYGUIDE and a telescope.  

SATURN, is near the "lid" of the TEAPOT asterism in Sagittarius this month. Its brightest moon 
Titan is seen in even a small telescope. Some of its other moons are almost as bright as Titan. 
They are Enceladus, Tethys, Dione, Rhea and Iapetus, which varies in brightness due to dark 
markings on its surface. 
 
URANUS, in Pisces, is 19 times as far from the Sun as the Earth. It is barely visible to the naked 
eye on a clear dark night. It is at opposition this month and can be seen nearly all night. Its finder 
chart is on page 79 of SKYGUIDE 2018. 
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… At The Eyepiece 
NEPTUNE, in Aquarius, is about 30 times the distance of the Earth to the Sun. It is even fainter 
than Uranus. It is visible for more than half the night after sunset. 
 
COMETS:-COMET 21P/GIACOBINI ZINNER is visible in October from South Africa. It will be 
visible in binoculars under a dark sky. A finder chart is shown on page 51 of SKYGUIDE. 
 
COMET P/ WIRTANEN should become a binocular object in November and December and it 
may become bright enough to see with the naked eye. 
 
METEOR SHOWERS:- The ORIONIDS have a maximum on the 21st October and their period is 
from the 2nd Oct. till the 7th Nov. Their ZHR is 30 per hour and the time to watch is from midnight 
till 4.00 am. Their observing prospects are rated as poor per page 86 as SKYGIUDE. Their 
radiant is from a point about 8 degrees below the bright red star Betelgeuse in ORION. 
 
THE STARRY SKY about 8 pm. mid-month. The Southern Cross is about at its lowest. The bright 
star Achernar is rising up in the SE and the bright star Fomalhaut, is almost over head. The 2 
brightest stars in GRUS, the Crane are below it. The Great Square of Pegasus is above the NE 
horizon.  
 
The large spiral galaxy, M31, is down to its right. The small constellation of AIRES, the Ram, is to 
the right of the Square and contains a fine double star Gamma Arietis, proper name Mesarthim. 
The stars in it are of equal brightness. Scorpius followed by Sagittarius is setting in the west. 
 
REFERENCES:- ASSA SKYGUIDE 2018, NORTON'S Star Atlas 2000, Philips' Planisphere for 
35 DEGREES S., Stars of the Southern Sky edited by Mary Fitzgerald and Astronomical objects 
for Southern Telescopes by E.J. Hartung. 
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The Cover Image - IC 1283/4 

Imaged by John Gill 
 

 
This nebula complex is located not far from the center of the galaxy. Numerous patches of dust 
partially obscure the light at visible wavelengths. The two bright blue clouds are NGC 6589 ( = IC 
4690, Ced 157a, DG 149, VDB 118, LBN 46A, Gum 78A, ESO 590-14, Magakian 757) and NGC 
6590 (= IC 4700, Ced 157b, DG 150, LBN 46B, VDB 119, Magakian 758). They surround 
two young blue stars, by whose light they are illuminated.  
 
The diffuse magenta cloud (IC 1283 or Sh2-37) is a complex HII region which absorbs 
the emissions from the nearby stars and releases them in the visible red light of excited hydrogen 
(HII). It is not quite easy to identify the objects in this image. This is due to the fact that there is 
enormous confusion concerning the numbering of these  objects.  The online database SIMBAD, 
for instance, identifies the nebula Sh 2-37 at the location of NGC 6590 (?). Furthermore, there is 
a double NGC/IC numbers of these objects (please see the annotated map). Some 
astronomers consider the two bright stars are part of a loose cluster known as NGC 6595, but 
other believe that the existence of this cluster is quite questionable.  

Tech Specs:  APM APO 107/700 telescope on 
Celestron CGX mount and Canon 60Da Camera.  ZWO 
Optics for Auto-Guiding and processed in PixInsight. 

21 Lights @ ISO 100 for 360 seconds 

60 Bias & Flats and 20 Darks 
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Annie Jump Cannon 

Scientist, Scientist, Astronomer (1863–1941) 

 

Annie Jump Cannon 
was a pioneering 
astronomer responsible 
for the classification of 
hundreds of thousands 
of stars. 

 

 

 

 

 

 

 

 

Synopsis 
Born on December 11, 1863, in Dover, Delaware, Annie Jump Cannon studied physics and 
astronomy at Wellesley College and went on to work at Harvard Observatory. A trailblazer for 
women in science, she discovered hundreds of variable stars and devised a unique system of 
classification that became the universal standard, in which she listed hundreds of thousands of 
stars. Cannon died in Massachusetts in 1941. 

 
Early Life 
Annie Jump Cannon was born on December 11, 1863, in Dover, Delaware. Her father, Wilson 
Cannon, was a state senator, while her mother, Mary Jump, taught Annie the constellations at a 
young age and ignited her interest in the stars. Cannon attended Wellesley College, where she 
studied physics and astronomy. She graduated in 1884 and went on to focus on astronomy for 
two years at Radcliffe College. 
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… Annie Jump Cannon 
 

Harvard Observatory Work 
In 1896, Cannon was hired as an assistant to the staff at Harvard Observatory under E. C. 
Pickering. Her hourly rate was 50 cents. In her position, Cannon joined a group of female 
astronomers nicknamed "Pickering's Women." The team, which included Williamina P. S. 
Fleming, worked to document and empirically classify stars. Cannon's role in the large-scale 
project was to study bright southern hemisphere stars. 

 
Creating a Spectral Classification System 
As she began working, Cannon found the conventional systems of classification to be ineffective 
for her purposes. She combined two known models to create her own spectral division, the 
simplified classes O, B, A, F, G, K, M. The system was adopted as the universal standard and 
given the mnemonic device "Oh, Be A Fine Girl--Kiss Me!" which was utilized by astronomers for 
generations. 
 
Cannon was known for her diligence and skill in addition to her enthusiasm and patience. She 
classified more than 225,000 stars, and her work was published in the Henry Draper Catalogue 
over the course of nine volumes between 1881 and 1924. 
In 1911, Cannon became the curator of astronomical photographs at Harvard Observatory. She 
worked at astounding efficiency and was able to classify up to three stars a minute. In the 1920s, 
Cannon cataloged several hundred thousand stars to the 11th magnitude. She discovered 300 
variable stars, in addition to 5 novae, a class of exploding stars. 
 

Honors and Awards 
Cannon received honorary degrees 
from the University of Delaware, 
Oglethorpe University and Mount 
Holyoke College. She was the first 
woman to receive an honorary 
doctorate from the University of 
Oxford in 1925. She received the 
Henry Draper Gold Metal of the 
National Academy of Sciences. 
Cannon was also the first woman to 
hold an officer position in the 
American Astronomical Society. The 
organization still awards the honor 
Cannon established, the Annie J. 
Cannon Award. The prize is given to 
a distinguished woman astronomer at 
the beginning of her career. Cannon 
retired in 1940. She died on April 13, 
1941, in Cambridge, Massachusetts. 
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London's Royal Observatory Once Again Gazes 
at the Sky 

It's been 60 years since the city's smog shut it down. 
By Sofie Werthan 

 
The famed Royal Observatory in Greenwich, United Kingdom, is reopening more than 60 years 
after London’s smog forced its closure in 1957. 
 
The Royal Observatory was founded in 1675 by King Charles II of England, with the goal of 
improving navigation at sea and reducing shipwrecks by mapping the locations of stars. The 
observatory at Greenwich is the site of the Prime Meridian, the line that divides the world’s 
eastern and western hemispheres (in the same way the Equator divides the northern and 
southern hemispheres). It is also home of the historic Greenwich Mean Time, which is the basis 
for the world’s time zone system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
By the 1940s and 1950s, London’s industrialization—which expanded the city’s railways and 
resulted in extreme light pollution—had begun to interfere with the urbanized Royal Observatory’s 
operations. Louise Devoy, the curator of Royal Observatory at Greenwich, said in a recent 
interview with the Telegraph, “The observatory really started to wind down in 1948 because … 
[the] Greenwich Power Station was belching out smoke so the telescopes were becoming 
useless.” She added that the vibrations from nearby trains and signals from iron-framed buildings 
made it challenging for the observatory’s sensitive equipment to take accurate readings. 
 

https://www.atlasobscura.com/users/sofiew?view=articles
https://www.atlasobscura.com/things-to-do/london-england
https://www.the-observatory.org/observatory-science-history
https://www.rmg.co.uk/see-do/we-recommend/attractions/stand-worlds-historic-prime-meridian
https://www.rmg.co.uk/discover/explore/greenwich-mean-time-gmt
https://www.telegraph.co.uk/science/2018/06/25/royal-observatory-greenwich-working-first-time-since-london/
https://www.telegraph.co.uk/science/2018/06/25/royal-observatory-greenwich-working-first-time-since-london/
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… London’s Royal Observatory 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moreover, the city’s air pollution got so bad that astronomers could no longer do their work. 
During the mid-20th century, London was periodically plagued by thick blankets of yellow smog, 
which were so severe that they halted traffic and even closed theaters because audiences could 
not see performers on stage through the haze. (The phenomenon showed up in a Season 1 
episode of The Crown.) Seeing faraway stars through telescopes was nearly impossible in such 
conditions. 
 
Because of the challenges and limitations of running an observatory in an urban environment, in 
1948 the Royal Observatory began to transfer its instruments and functions to Sussex, which had 
darker, clearer skies than London. In 1957, the Royal Greenwich Observatory reopened at the 
Herstmonceux Castle, and the defunct observatory in London became a museum and outreach 
center to educate the public about astronomy. 
 
In 2017, the Royal Museums Greenwich launched a successful campaign to raise funds to 
restore the observatory at Greenwich and upgrade the building in which it was housed. 
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… London’s Royal Observatory 

The revamped Royal Observatory has been outfitted with a new telescope named after Annie 
Maunder, who was one of the first female scientists to work at the observatory in Greenwich. 
Maunder was hired in 1891 to process data as a “lady computer.” Her later research mapping 
sunspots and observing solar eclipses helped shed light on the link between the sun’s activity 
and Earth’s climate. 
 
The Royal Observatory’s Annie Maunder Astrographic Telescope consists of four different 
telescopes that perform different functions. The largest can produce magnified views of the moon 
and planets in our solar system. Another telescope will track and record changes to the sun. The 
observatory will also be able to look at nebulae and galaxies with a specialized digital camera. 
 
Many of the world’s observatories are located in remote areas with little light pollution, such as 
the Very Large Telescope (yes, that’s really its name) in the heart of Chile’s Atacama Desert. 
However, advances in technology have made urban astronomy more feasible. The astronomer 
Brendan Owens explained to the Telegraph, “We now have filters which completely block out the 
wavelengths of light from things like street lamps and instead just focus on the hydrogen, 
oxygen, and sulphur dioxide that are coming from stars and planets.” 
 
The astronomers at the reopened Royal Observatory are hoping to witness the “blood moon” 
lunar eclipse July 27, 2018, during which the Moon will turn a reddish color as it passes through 
Earth’s shadow. 

https://www.bbc.com/news/science-environment-37496677
https://www.bbc.com/news/science-environment-37496677
https://www.npr.org/sections/alltechconsidered/2014/10/06/345799830/the-forgotten-female-programmers-who-created-modern-tech
http://www.eso.org/public/teles-instr/paranal-observatory/vlt/
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… London’s Royal Observatory 
“It should be quite spectacular,” Owens said of the upcoming eclipse. “We can also use the red 
tinge to tell us about pollution in the air, as that changes the [Moon’s color] during an eclipse.” 
Luckily, although the London’s air is still quite polluted, the air quality has visibly improved since 
the days of the Great Smog. 

 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 

https://www.museumoflondon.org.uk/discover/londons-past-air
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Parker Solar Probe 

Humanity’s First Visit to a Star 

NASA's historic Parker Solar Probe mission will revolutionize our understanding of the Sun, 
where changing conditions can propagate out into the solar system, affecting Earth and other 
worlds. Parker Solar Probe will travel through the Sun’s atmosphere, closer to the surface than 
any spacecraft before it, facing brutal heat and radiation conditions — and ultimately providing 
humanity with the closest-ever observations of a star. 

Journey to the Sun 

Launch Window: July 31 – Aug.  19, 2018 
Launch Site: NASA's Kennedy Space Center, Florida 
Launch Vehicle: Delta IV-Heavy with Upper Stage 
 
In order to unlock the mysteries of the Sun's atmosphere, Parker Solar Probe will use Venus’ 
gravity during seven flybys over nearly seven years to gradually bring its orbit closer to the Sun. 
The spacecraft will fly through the Sun’s atmosphere as close as 3.8 million miles to our star’s 
surface, well within the orbit of Mercury and more than seven times closer than any spacecraft 
has come before. (Earth’s average distance to the Sun is 93 million miles.) 

Flying into the outermost part of the Sun's atmosphere, known as the corona, for the first time, 
Parker Solar Probe will employ a combination of in situ measurements and imaging to 
revolutionize our understanding of the corona and expand our knowledge of the origin and 
evolution of the solar wind. It will also make critical contributions to our ability to forecast changes 
in Earth's space environment that affect life and technology on Earth. 

Extreme Exploration  

At closest approach, Parker Solar Probe hurtles around the Sun at approximately 430,000 mph 
(700,000 kph). That's fast enough to get from Philadelphia to Washington, D.C., in one second. 

At closest approach to the Sun, the front of Parker Solar Probe's solar shield faces temperatures 
approaching 2,500 F (1,377 C). The spacecraft's payload will be near room temperature. 

On the final three orbits, Parker Solar Probe flies to within 3.8 million miles of the Sun's surface – 
more than seven times closer than the current record-holder for a close solar pass, the Helios 2 
spacecraft, which came within 27 million miles in 1976 and more than 10 times closer than 
Mercury, which is about 42 million miles from the Sun. 

Parker Solar Probe will perform its scientific investigations in a hazardous region of intense heat 
and solar radiation. The spacecraft will fly close enough to the Sun to watch the solar wind speed 
up from subsonic to supersonic, and it will fly though the birthplace of the highest-energy solar 
particles. 

To perform these unprecedented investigations, the spacecraft and instruments will be protected from 
the Sun’s heat by a 4.5-inch-thick (11.43 cm) carbon-composite shield, which will need to withstand 
temperatures outside the spacecraft that reach nearly 2,500 F (1,377 C). 
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… Parker Solar Probe 

 

The Science of the Sun 

The primary science goals for the 
mission are to trace how energy and heat 
move through the solar corona and to 
explore what accelerates the solar wind 
as well as solar energetic particles. 
Scientists have sought these answers for 
more than 60 years, but the investigation 
requires sending a probe right through 
the 2,500 degrees Fahrenheit heat of the 
corona. Today, this is finally possible with 
cutting-edge thermal engineering 
advances that can protect the mission on 
its dangerous journey. Parker Solar 
Probe will carry four instrument suites 
designed to study magnetic fields, 
plasma and energetic particles, and 
image the solar wind. 

Teaming for Success 

Parker Solar Probe is part of NASA’s 
Living With a Star program to explore 
aspects of the Sun-Earth system that 
directly affect life and society. The Living 

With a Star flight program is managed by the agency’s Goddard Space Flight Center in 
Greenbelt, Maryland, for NASA’s Science Mission Directorate in Washington. The Johns Hopkins 
University Applied Physics Laboratory in Laurel, Maryland, manages the mission for NASA. APL 
is designing and building the spacecraft and will also operate it. 

Why do we study the Sun and the solar wind? 

The Sun is the only star we can study up close. By studying this star we live with, we learn more 
about stars throughout the universe. 
 
The Sun is a source of light and heat for life on Earth. The more we know about it, the more we 
can understand how life on Earth developed. 
 
The Sun also affects Earth in less familiar ways.  It is the source of the solar wind; a flow of 
ionized gases from the Sun that streams past Earth at speeds of more than 500 km per second 
(a million miles per hour). 
 
Disturbances in the solar wind shake Earth's magnetic field and pump energy into the radiation 
belts, part of a set of changes in near-Earth space known as space weather. 
Space weather can change the orbits of satellites, shorten their lifetimes, or interfere with 
onboard electronics. The more we learn about what causes space weather – and how to predict 
it – the more we can protect the satellites we depend on. 
 
The solar wind also fills up much of the solar system, dominating the space environment far past 
Earth.  As we send spacecraft and astronauts further and further from home, we must 
understand this space environment just as early seafarers needed to understand the ocean. 
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Indian Astronomy 

From Wikipedia, the free encyclopedia 
 
Indian astronomy has a long history stretching from pre-historic to modern times. Some of 
the earliest roots of Indian astronomy can be dated to the period of Indus Valley Civilization or 
earlier.  Astronomy later developed as a discipline of Vedanga or one of the "auxiliary disciplines" 
associated with the study of the Vedas, dating 1500 BCE or older. The oldest known text is the 
Vedanga Jyotisha, dated to 1400–1200 BCE (with the extant form possibly from 700–600 BCE). 
Indian astronomy was influenced by Greek astronomy beginning in the 4th century BCE and 
through the early centuries of the Common Era, for example by the Yavanajataka and the 
Romaka Siddhanta, a Sanskrit translation of a Greek text disseminated from the 2nd century. 
 
Indian astronomy flowered in the 5th-6th century, with Aryabhata, whose Aryabhatiya 
represented the pinnacle of astronomical knowledge at the time. Later the Indian astronomy 
significantly influenced Muslim astronomy, Chinese astronomy, European astronomy, and others. 
Other astronomers of the classical era who further elaborated on Aryabhata's work include 
Brahmagupta, Varahamihira and Lalla.  
 
An identifiable native Indian astronomical tradition remained active throughout the medieval 
period and into the 16th or 17th century, especially within the Kerala school of astronomy and 
mathematics.  
 

History 
Some of the earliest forms of astronomy can be dated to the period of Indus Valley Civilization, or 
earlier. Some cosmological concepts are present in the Vedas, as are notions of the movement 
of heavenly bodies and the course of the year. As in other traditions, there is a close association 
of astronomy and religion during the early history of the science, astronomical observation being 
necessitated by spatial and temporal requirements of correct performance of religious ritual. 
Thus, the Shulba Sutras, texts dedicated to altar construction, discusses advanced mathematics 
and basic astronomy. Vedanga Jyotisha is another of the earliest known Indian texts on 
astronomy, it includes the details about the sun, moon, nakshatras, lunisolar calendar. 
 
Greek astronomical ideas began to enter India in the 4th century BCE following the conquests of 
Alexander the Great.  By the early centuries of the Common Era, Indo-Greek influence on the 
astronomical tradition is visible, with texts such as the Yavanajataka and Romaka Siddhanta. 
Later astronomers mention the existence of various siddhantas during this period, among them a 
text known as the Surya Siddhanta.  
 
These were not fixed texts but rather an oral tradition of knowledge, and their content is not 
extant. The text today known as Surya Siddhanta dates to the Gupta period and was received by 
Aryabhata.  
 
The classical era of Indian astronomy begins in the late Gupta era, in the 5th to 6th centuries. 
The Pañcasiddhāntikā by Varāhamihira (505 CE) approximates the method for determination of 
the meridian direction from any three positions of the shadow using a gnomon. By the time of 
Aryabhata the motion of planets was treated to be elliptical rather than circular. Other topics 
included definitions of different units of time, eccentric models of planetary motion, epicyclic 
models of planetary motion, and planetary longitude corrections for various terrestrial locations. 
 
The divisions of the year were on the basis of religious rites and seasons (Rtu). The duration 
from mid March—Mid May was taken to be spring (vasanta), mid May—mid July: summer 
("grishma"), mid July—mid September: rains (varsha), mid September—mid November: autumn, 
mid November—mid January: winter, mid January—mid March: dew (śiśira). 

https://en.wikipedia.org/wiki/Indus_Valley_Civilization
https://en.wikipedia.org/wiki/Vedanga
https://en.wikipedia.org/wiki/Veda
https://en.wikipedia.org/wiki/Vedanga_Jyotisha
https://en.wikipedia.org/wiki/Greek_astronomy
https://en.wikipedia.org/wiki/Yavanajataka
https://en.wikipedia.org/wiki/Romaka_Siddhanta
https://en.wikipedia.org/wiki/Aryabhatiya
https://en.wikipedia.org/wiki/Muslim_astronomy
https://en.wikipedia.org/wiki/Chinese_astronomy
https://en.wikipedia.org/wiki/Brahmagupta
https://en.wikipedia.org/wiki/Varahamihira
https://en.wikipedia.org/wiki/Lalla
https://en.wikipedia.org/wiki/Kerala_school_of_astronomy_and_mathematics
https://en.wikipedia.org/wiki/Kerala_school_of_astronomy_and_mathematics
https://en.wikipedia.org/wiki/Indus_Valley_Civilization
https://en.wikipedia.org/wiki/Vedas
https://en.wikipedia.org/wiki/Astronomy_and_religion
https://en.wikipedia.org/wiki/Orthopraxy
https://en.wikipedia.org/wiki/Shulba_Sutras
https://en.wikipedia.org/wiki/Vedanga_Jyotisha
https://en.wikipedia.org/wiki/Nakshatra
https://en.wikipedia.org/wiki/Lunisolar_calendar
https://en.wikipedia.org/wiki/Indian_campaign_of_Alexander_the_Great
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A page from the Hindu calendar 1871–72. 
 
In the Vedānga Jyotiṣa, the year begins with the winter 
solstice.[17] Hindu calendars have several eras:  
The Hindu calendar, counting from the start of the Kali Yuga, 
has its epoch on 18 February 3102 BCE Julian (23 January 
3102 BCE Gregorian). 
 
The Vikrama Samvat calendar, introduced about the 12th 
century, counts from 56–57 BCE. 
 
The "Saka Era", used in some Hindu calendars and in the 
Indian national calendar, has its epoch near the vernal 
equinox of year 78. 

The Saptarshi calendar traditionally has its epoch at 3076 
BCE. 
 
The oldest system, in many respects the basis of the classical 
one, is known from texts of about 1000 BCE. It divides an 
approximate solar year of 360 days into 12 lunar months of 
27 (according to the early Vedic text Taittirīya Saṃ hitā 
4.4.10.1–3) or 28 (according to the Atharvaveda, the fourth of 
the Vedas, 19.7.1.) days. The resulting discrepancy was 
resolved by the intercalation of a leap month every 60 
months. Time was reckoned by the position marked off in 
constellations on the ecliptic in which the Moon rises daily in 
the course of one lunation (the period from New Moon to New 
Moon) and the Sun rises monthly in the course of one year.  
 
These constellations (nakṣatra) each measure an arc of 13° 
20′ of the ecliptic circle. The positions of the Moon were 
directly observable, and those of the Sun inferred from the 
Moon's position at Full Moon, when the Sun is on the 
opposite side of the Moon. The position of the Sun at 
midnight was calculated from the nakṣatra that culminated on 
the meridian at that time, the Sun then being in opposition to 
that nakṣatra. 
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Yantra Mandir (completed by 1743 CE), Delhi. Sawai Jai Singh (1688–1743 CE) initiated the 
construction of several observatories. Shown 
here is the Jantar Mantar (Jaipur) observatory. 

Astronomical instrument with graduated scale 
and notation in Hindu-Arabic numerals. 

Detail of an instrument in the Jaipur 
observatory. 
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Among the devices used for astronomy was gnomon, known as Sanku, in which the shadow of a 
vertical rod is applied on a horizontal plane in order to ascertain the cardinal directions, the 
latitude of the point of observation, and the time of observation. This device finds mention in the 
works of Varāhamihira, Āryabhata, Bhāskara, Brahmagupta, among others.  
 
The Cross-staff, known as Yasti-yantra, was used by the time of Bhaskara II (1114–1185 CE). 
This device could vary from a simple stick to V-shaped staffs designed specifically for 
determining angles with the help of a calibrated scale. The clepsydra (Ghatī-yantra) was used in 
India for astronomical purposes until recent times. Ōhashi (2008) notes that: "Several 
astronomers also described water-driven instruments such as the model of fighting sheep." 
 
The armillary sphere was used for observation in India since early times, and finds mention in the 
works of Āryabhata (476 CE). The Goladīpikā—a detailed treatise dealing with globes and the 
armillary sphere was composed between 1380–1460 CE by Parameśvara. 
 
On the subject of the usage of the armillary sphere in India, Ōhashi (2008) writes: "The Indian 
armillary sphere (gola-yantra) was based on equatorial coordinates, unlike the Greek armillary 
sphere, which was based on ecliptical coordinates, although the Indian armillary sphere also had 
an ecliptical hoop. Probably, the celestial coordinates of the junction stars of the lunar mansions 
were determined by the armillary sphere since the seventh century or so. There was also a 
celestial globe rotated by flowing water." 
 
An instrument invented by the mathematician and astronomer Bhaskara II (1114–1185 CE) 
consisted of a rectangular board with a pin and an index arm. This device—called the Phalaka-
yantra—was used to determine time from the sun's altitude. The Kapālayantra was an equatorial 
sundial instrument used to determine the sun's azimuth. Kartarī-yantra combined two 
semicircular board instruments to give rise to a 'scissors instrument'. Introduced from the Islamic 
world and first finding mention in the works of Mahendra Sūri—the court astronomer of Firuz 
Shah Tughluq (1309–1388 CE)—the astrolabe was further mentioned by Padmanābha (1423 
CE) and Rāmacandra (1428 CE) as its use grew in India. 
 
Invented by Padmanābha, a nocturnal polar rotation instrument consisted of a rectangular board 
with a slit and a set of pointers with concentric graduated circles. Time and other astronomical 
quantities could be calculated by adjusting the slit to the directions of α and β Ursa Minor. Ōhashi 
(2008) further explains that: "Its backside was made as a quadrant with a plumb and an index 
arm. Thirty parallel lines were drawn inside the quadrant, and trigonometrical calculations were 
done graphically. After determining the sun's altitude with the help of the plumb, time was 
calculated graphically with the help of the index arm."  Ōhashi (2008) reports on the 
observatories constructed by Jai Singh II of Amber:  
 
The Mahārāja of Jaipur, Sawai Jai Singh (1688–1743 CE), constructed five astronomical 
observatories at the beginning of the eighteenth century. The observatory in Mathura is not 
extant, but those in Delhi, Jaipur, Ujjain, and Banaras are. There are several huge instruments 
based on Hindu and Islamic astronomy. For example, the samrāt.-yantra (emperor instrument) is 
a huge sundial which consists of a triangular gnomon wall and a pair of quadrants toward the 
east and west of the gnomon wall. Time has been graduated on the quadrants. 
 
The seamless celestial globe invented in Mughal India, specifically Lahore and Kashmir, is 
considered to be one of the most impressive astronomical instruments and remarkable feats in 
metallurgy and engineering. All globes before and after this were seamed, and in the 20th 
century, it was believed by metallurgists to be technically impossible to create a metal globe 
without any seams, even with modern technology.  It was in the 1980s, however, that Emilie 
Savage-Smith discovered several celestial globes without any seams in Lahore and Kashmir.  
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Balhumal Lahuri in 1842 during Jagatjit Singh Bahadur's reign. 21 such globes were produced, 
and these remain the only examples of seamless metal globes. These Mughal metallurgists 
developed the method of lost-wax casting in order to produce these globes. 
 

Global discourse 

 
Greek equatorial sun dial, Ai-Khanoum, Afghanistan 3rd–2nd 
century BCE. 
 

Indian and Greek astronomy 

 
The earliest known Indian astronomical work (though it is 
restricted to calendrical discussions) is the Vedanga Jyotisha of 
Lagadha, which is dated to 1400–1200 BCE (with the extant 
form possibly from 700–600 BCE). According to Pingree, there 
are a number of Indian astronomical texts that are dated to the 
sixth century CE or later with a high degree of certainty. There 
is substantial similarity between these and pre-Ptolomaic Greek 
astronomy. Pingree believes that these similarities suggest a 
Greek origin for certain aspects of Indian astronomy.  

 
The Pingree – van der Waerden hypothesis in the history of astronomy holds that Indian texts 
from the 7th century reflect Greek astronomy of the first century. These texts represent 
information not available in Western libraries. Naturally the hypothesis is rejected by historians 
attributing originality to the Indian authors of these texts. First proposed by Bartel van der 
Waerden, it has been thoroughly argued by David Pingree. 
 
With the rise of Greek culture in the east, Hellenistic astronomy filtered eastwards to India, where 
it profoundly influenced the local astronomical tradition. For example, Hellenistic astronomy is 
known to have been practiced near India in the Greco-Bactrian city of Ai-Khanoum from the 3rd 
century BCE. Various sun-dials, including an equatorial sundial adjusted to the latitude of Ujjain 
have been found in archaeological excavations there. Numerous interactions with the Mauryan 
Empire, and the later expansion of the Indo-Greeks into India suggest that transmission of Greek 
astronomical ideas to India occurred during this period. The Greek concept of a spherical earth 
surrounded by the spheres of planets, further influenced the astronomers like Varahamihira and 
Brahmagupta. 
 
Several Greco-Roman astrological treatises are also known to have been exported to India 
during the first few centuries of our era. The Yavanajataka was a Sanskrit text of the 3rd century 
CE on Greek horoscopy and mathematical astronomy.[6] Rudradaman's capital at Ujjain "became 
the Greenwich of Indian astronomers and the Arin of the Arabic and Latin astronomical treatises; 
for it was he and his successors who encouraged the introduction of Greek horoscopy and 
astronomy into India." 
 

Indian and Chinese astronomy 
Indian astronomy reached China with the expansion of Buddhism during the Later Han (25–220 
CE). Further translation of Indian works on astronomy was completed in China by the Three 
Kingdoms era (220–265 CE).   Further translation of Indian works on astronomy was completed 
in China by the Three Kingdoms era  (220–265 CE).  However, the most detailed incorporation of 
Indian astronomy occurred only during the Tang Dynasty (618–907 CE) when a number of 
Chinese scholars—such as Yi Xing— were versed both in Indian and Chinese astronomy. A 
system of Indian astronomy was recorded in China as as Jiuzhi-li (718 CE), the author of which 
was an Indian by the name of Qutan Xida—a translation of Devanagari Gotama Siddha—the 
director of the Tang dynasty's national astronomical observatory. 
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Fragments of texts during this period indicate that Arabs adopted the sine function (inherited from 
Indian mathematics) instead of the chords of arc used in Hellenistic mathematics. Another Indian 
influence was an approximate formula used for timekeeping by Muslim astronomers. Through 
Islamic astronomy, Indian astronomy had an influence on European astronomy via Arabic 
translations. During the Latin translations of the 12th century, Muhammad al-Fazari's Great 
Sindhind (based on the Surya Siddhanta and the works of Brahmagupta), was translated into 
Latin in 1126 and was influential at the time. 
 

Indian and Islamic astronomy 
In the 17th century, the Mughal Empire saw a synthesis between Islamic and Hindu astronomy, 
where Islamic observational instruments were combined with Hindu computational techniques. 
While there appears to have been little concern for planetary theory, Muslim and Hindu 
astronomers in India continued to make advances in observational astronomy and produced 
nearly a hundred Zij treatises. Humayun built a personal observatory near Delhi, while Jahangir 
and Shah Jahan were also intending to build observatories but were unable to do so. After the 
decline of the Mughal Empire, it was a Hindu king, Jai Singh II of Amber, who attempted to revive 
both the Islamic and Hindu traditions of astronomy which were stagnating in his time. In the early 
18th century, he built several large observatories called Yantra Mandirs in order to rival Ulugh 
Beg's Samarkand observatory and in order to improve on the earlier Hindu computations in the 
Siddhantas and Islamic observations in Zij-i-Sultani. The instruments he used were influenced by 
Islamic astronomy, while the computational techniques were derived from Hindu astronomy. 
 

Indian astronomy and Europe 
Some scholars have suggested that knowledge of the results of the Kerala school of astronomy 
and mathematics may have been transmitted to Europe through the trade route from Kerala by 
traders and Jesuit missionaries. Kerala was in continuous contact with China, Arabia and 
Europe. The existence of circumstantial evidence such as communication routes and a suitable 
chronology certainly make such a transmission a possibility. However, there is no direct evidence 
by way of relevant manuscripts that such a transmission took place. 
 
In the early 18th century, Jai Singh II of Amber invited European Jesuit astronomers to one of his 
Yantra Mandir observatories, who had bought back the astronomical tables compiled by Philippe 
de La Hire in 1702. After examining La Hire's work, Jai Singh concluded that the observational 
techniques and instruments used in European astronomy were inferior to those used in India at 
the time - it is uncertain whether he was aware of the Copernican Revolution via the Jesuits. He 
did, however, employ the use of telescopes. In his Zij-i Muhammad Shahi, he states: "telescopes 
were constructed in my kingdom and using them a number of observations were carried out". 
 
Following the arrival of the British East India Company in the 18th century, the Hindu and Islamic 
traditions were slowly displaced by European astronomy, though there were attempts at 
harmonising these traditions. The Indian scholar Mir Muhammad Hussain had travelled to 
England in 1774 to study Western science and, on his return to India in 1777, he wrote a Persian 
treatise on astronomy. He wrote about the heliocentric model, and argued that there exists an 
infinite number of universes (awalim), each with their own planets and stars, and that this 
demonstrates the omnipotence of God, who is not confined to a single universe. Hussain's idea 
of a universe resembles the modern concept of a galaxy, thus his view corresponds to the 
modern view that the universe consists of billions of galaxies, each one consisting of billions of 
stars. The last known Zij treatise was the Zij-i Bahadurkhani, written in 1838 by the Indian 
astronomer Ghulam Hussain Jaunpuri (1760–1862) and printed in 1855, dedicated to Bahadur 
Khan. The treatise incorporated the heliocentric system into the Zij tradition. 
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The Month Ahead 

MEETINGS:  

The next meeting will be on Wednesday 10 October 2018 @ 19:30 and the speaker will be a 
“Rocket Scientist” and will talk to us about “Rocket Propulsion”. 

 MNASSA:  

Monthly Notes of the Astronomical Society of Southern Africa.  Go to www.mnassa.org.za to 

download your free monthly copy.  

MEMBERSHIP FEES & BANKING:  

Members - R 170  Family Membership - R 200  Joining Fee - R 35  

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

Nedbank Account No. 1352 027 674 Durban North Branch Code 135 226  

Please include your initial and surname in the reference line.  

POSTAL ADDRESS: 

P O Box 20578, Durban North, 4016 or handed in to the treasurer 

CONTACT US: 

Chairman:  Piet Strauss (+27) 83 703 1626 

Vice Chairlady & Treasurer: Debbie Abel (+27) 83 326 4084 

Secretary: Brian Finch (+27) 82 924 1222 

Observatory Director: Mike Hadlow (+27) 83 326 4085 

Publicity & Media: Logan Govender (+27) 83 228 6993 

Publicity & Facebook: Brett Harding (+27)  72 964 0962 

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

Equipment Curator & Teas: Robert Suberg  (+27) 73 232 4092 

School Liaison, Meet & Greet: Maryanne Jackson (+27) 82 882 7200 

Out-Reach & Events Co-Ordinator: Sheryl Venter (+27) 82 202 2874 

Librarian: Clair Odhav (+27) 83 395 5160 

Special Projects: Corinne Gill (+27) 84 777 0208 

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

All other contact information is available on our website: www.astronomydurban.co.za  

Emails can be sent to AstronomyDurban@gmail.com 
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ASSA Durban - Minutes of the Meeting 

12 September 2018 

Welcome: 

Chairman Piet Strauss welcomed all attendees. 

 

Present: 

29 members and 8 visitors. 

 

Apologies: 

9 Apologies received as per attendance book. 

 

Confirmation of previous minutes:  

Minutes of 8 August 2018 meeting proposed by Sheryl Venter, seconded by Farouk Amod and 
approved. 

 

Matters arising from previous minutes: 

Nil. 

  

Treasurer`s Report: 

Financial Balances as follows : 

Current a/c   R 72 039 

Savings a/c    R 29 300 approx.                      

Cash on hand   R  1 587 

All members who have not paid their 2018/19 subscriptions to please do so asap. 

 

Special Projects:      

Planetarium:  No further update 

Basic Astronomy Course to be run in March/April 2019 

Astrophotography Courses, both basic and advanced, proposed for November 2018. 

Details to be e-mailed to members.  
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Public Viewing Roster 

Name Phone Name Phone Assistant New Moon Public Viewing 

Maryanne Jackson 082 882 7200 Johnny Visser 082 357 3091 Susan Knight 11 August 2018 10 August 2018 

Star Party  Botanical Gardens    7 September 

Brian Finch 082 924 1222 Debbie Abel 083 326 4084 Mike Hadlow 9 October 2018 12 October 2018 

John Gill 083 378 8797 Ooma Rambilass 083 739 3178 Susan Knight 7 November 2018 9 November 2018 

Maryanne Jackson 082 882 7200 Johnny Visser 082 357 3091 Ooma Rambilass 7 December 2018 7 December 2018 

… Minutes of the Meeting 

Outreach Events : 

Cato Manor event - still being pursued.  Orient Islamic School awaiting response.   Wagtail Event 

– 7 November, Chatsworth Youth Centre – awaiting response. 

An urgent call was made for more volunteers to assist in the Outreach Events. Lack of expert 

knowledge is not a problem with enthusiasm being much more important. 

 

Observatory: 

Next public viewing 12 October. A further call was made for volunteers to be trained to operate our main 
telescope and assist with the Public Viewing evenings. Names to Secretary please. 

 

Publicity: 

Nothing further to report. 

 

General:   

Orders for Society shirts (approx. R200), Caps / Beanies (approx. R60) to Treasurer asap. 

 

Speakers : 

Debbie Abel gave her usual NASA Report and Mike Hadlow reported on the September Sky.  Our main 
speaker was Jone Porter of SAAMBR, who gave a fascinating presentation on the Moon`s influence on Sea 
and Sky. 

         

The meeting closed at about 21:30                                
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Pre-Loved Astronomical Equipment 

 

Contact Amith Rajpal 083 335 8800  

Amith.Rajpal@coretecit.co.za 

Retail Price is over R 23 000  Asking Price: R 17 500 

Standard items (included): 
1. Original 2" Steel tripod. 
2. 1.25" Diagonal. 
3. 1.25" 25mm ELux Eyepiece. 
4. Red Dot Finder. 
5. Tripod Spreader. 
6. Cover for Corrector Plate 
7. Optical Tube Assembly 
8. Fully GoTo 6SE mount  

Plus loads of extra equipment 

Celestron 6SE  
I still have all of the original packaging. Telescope is 

in excellent condition (Optically and mechanically) 

and is still used for Astrophotography and outreach 

projects. The imaging cameras for 

Astrophotography are not included in the package.  

The telescope runs on an external 12v supply, 

either using an AC adapter (not included) or a 12v 

cigarette lighter port (cable included). 

Green Laser Pointers 

50mW — R 450 each 
Contact Piet  083 703 1626 
on WhatsApp or SMS. 

Will also be available at next 
ASSA meeting. 

Tasco 46-114500 
Diameter = 114mm 
Focal Length = 1000mm 
Coated optics 
Extra eyepieces 
hasn’t been used much  
Paid R 4 500  
 
Asking Price R 2 000 
 
Hoddy Hudson 


