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News Note: “First light” image from MeerKAT

The MeerKAT First Light image of the sky, released 16 July by the Minister
of Science and Technology, Naledi Pandor, shows unambiguously that
MeerKAT is already the best radio telescope of its kind in the Southern
Hemisphere. Array Release 1 (AR1) provides 16 of an eventual 64 dishes
integrated into a working telescope array. It is the first significant scientific
milestone achieved by MeerKAT, the radio telescope under construction in
the Karoo that will eventually be integrated into the Square Kilometre
Array (SKA).

In a small patch of sky covering less than 0.01 percent of the entire
celestial sphere, the MeerKAT First Light image shows more than 1300
galaxies in the distant Universe, compared to 70 known in this location
prior to MeerKAT. “Based on the results being shown today, we are
confident that after all 64 dishes are in place, MeerKAT will be the world’s
leading telescope of its kind until the advent of SKA,” according to
Professor Justin Jonas, SKA South Africa Chief Technologist.

MeerKAT will consist of 64 receptors, each comprising a 13.5-metre
diameter dish antenna, cryogenic coolers, receivers, digitiser, and other
electronics. The commissioning of MeerKAT is done in phases to allow for
verification of the system, early resolution of any technical issues, and
initial science exploitation. Early science can be done with parts of the
array as they are commissioned, even as construction continues. AR1
consists of 16 receptors, AR2 of 32 and AR3 of 64, expected to be in place
by late 2017.
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Dr Rob Adam, Project Director of SKA South Africa, says: “The launch of
MeerKAT AR1 and its first results is a significant milestone for South Africa.
Through MeerKAT, South Africa is playing a key role in the design and
development of technology for the SKA. The South African team of more
than 200 young scientists, engineers and technicians, in collaboration with
industry, local and foreign universities and institutions, has developed the
technologies and systems for MeerKAT. These include cutting edge
telescope antennas and receivers, signal processing, timing, telescope
management, computing and data storage systems, and algorithms for
data processing.”

In May 2016, more than 150 researchers and students, two-thirds from
South Africa, met in Stellenbosch to discuss and update the MeerKAT
science programme. This will consist of already approved “large survey
projects”, plus “open time” available for new projects. An engineering test
image, produced with only 4 dishes, was made available just before that
meeting.

“The scientists gathered at the May meeting were impressed to see what
four MeerKAT dishes could do,” says Dr Fernando Camilo, SKA South Africa
Chief Scientist. “They will be astonished at today’s exceptionally beautiful
images, which demonstrate that MeerKAT has joined the big league of
world radio astronomy”.

Minister Pandor says: “South Africa has already demonstrated its excellent
science and engineering skills by designing and building MeerKAT. This
telescope, which is predominantly a locally designed and built instrument,
shows the world that South Africa can compete in international research,
engineering, technology and science. Government is proud of our
scientists and engineers for pioneering a radio telescope that will lead to
groundbreaking research.
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at magnitude 10, a pale white colour. The colours of the two stars could
explain the possibly only illusory green tint of the planetary nebula. This
effect has been described by a good number of amateurs in this object.

Sagitta’s arrow is unwaveringly aimed towards the exceptional objects
described, making some of them fairly easy to locate.

OBJECT TYPE RA DEC MAG | SIZE

PK 50+3.1 Nebula 19h11m.5 |+16°51’.6 |14 1.8’
Merrill’s Star | Star

SH 2-82 Emission |19h30m.3 |+18°15’.6 |4-5 7’
R
Nebula

Harvard 20 Open 19h53m.1 |+18°20°’.3 | 7.7 9’
Cluster

NGC 6838 Globular |19h53m.8 |+18°47’.0 | 8.2 6’
Messier 71 Cluster

Streicher 67 | Asterism |20h03m.8 |+17°03".7 |8 13’

NGC 6873 Open 20h08m.3 | +21°06’.0 |6.4 12’
Cluster

NGC 6886 Planetary |20h12m.7 |+19°59'.4 [12.2 |7”
Nebula
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News Note: 2016 Astronomy Town Meeting

A meeting of the professional astronomical community was held 2-3 July
2016 at the University of Cape Town for updates on various projects.

Prof Romeel Davé (University of the Western Cape) of the Astronomical
Advisory Council that advises the NRF mentioned that the MeerKAT would
be fully operational at the end of 2017. Further, that a South African Radio
Astronomy Observatory will be established to consolidate efforts in this
area.

Dr Rob Adam, newly appointed Project Director of SKA South Africa,
discussed plans for the period 2017 to 2022, after the completion of
MeerKAT but prior to the commissioning of the first phase of the SKA.

The PAPER array has already been cannibalised to make the HERA array,
which will also search for signals from the Era of Recombination but with
larger dishes.

Dr Fernando Camilo, who joined SKA (South Africa) from Columbia
University as Chief Scientist on 1 April 2016, gave an update on MeerKAT.
About 70% of its time will be devoted to Large Projects. At present there
are 10 large survey proposals. The telescope has turned out to be more
sensitive than expected in the radio L-band at 1.4 GHz.

Lindsay Magnus of SKA (SA) spoke about the data rates in MeerKAT. The
correlator is fed at 2 TB/sec. This is boiled down to 20GB/sec by the time it
reaches the Centre for High Performance Computing in Cape Town.

Ros Skelton spoke on behalf of SALT, the major new information being
that the automatic maintenance system for mirror alignment is now
working well, after many problems. The telescope can now be operated
for up to a week without the use of the alignment tower.
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Ramotholo Sefako (SAAO) spoke of a proposal for a 4m telescope at SAAO
to be used for multiplexed spectroscopy in support of MeerKAT and other
projects. Funding for a design and engineering study has already been
obtained and this will start in November 2016.

David Gilbank (SAAQO) spoke about a new 1m remotely controlled
telescope due to arrive in Sutherland in early August. It will be equipped
with a 6K x 6K large-field camera.

Markus Boetcher (North West University) spoke about the SA Gamma-ray
progamme and recent discoveries with HESS in Namibia. The next
generation gamma-ray telescope (CTA) will however be located in Chile,
near Paranal.

Other talks included Michelle Cluver (UWC) on the digital planetarium to
be installed at the Iziko Museum in Cape Town and lan Glass (SAAO) on
the need for historical researches on the newer as well as the older
installations.

News Note: New Newsletter from SKA SA

The SKA is now publishing three newsletters, one for the general public,
one for the stakeholders in the Northern Cape and the latest one SKA SA
Tech News. This new one is at a more sophisticated level than the others
and is aimed at those interested in the technology and astronomy of the
SKA and MeerKAT.

The schedule for MeerKAT is given: “Array Release 1” or AR1, with 16
working antennas has already been demonstrated (see below). AR2 with
32 antennas is due in April 2017 and AR3 with all 64 antennas is scheduled
for April 2017.
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really pin-point as a grouping. So, one wonders whether the two do not
perhaps have the same address.

Locate t 15 Sagittae in the south-eastern part of Sagitta, where it shares
the field of view with three other stars to form the asterism Streicher 67. |
found this one a real treat — four stars quite similar to Messier 73 in shape.
The southern star is also a double star (see Guide 8 impression).

Fig 4. The asterism Streicher 67

The open cluster NGC 6873 is also
: .. | catalogued as a non-existent
. , - | object. It is situated barely a
' 3 degree north-west of the triple
TN | star theta Sagitta with all members
W '. .+ | in yellow to orange jackets. The

B * .| problem with non-existent clusters
| is the busy star field on the edge of
the Milky Way which can make

such areas look like star groupings.
Such clusters have been described as loose irregular scatterings of faint
stars hardly discernible as a star group. The described position is probably
also an error; however, the wide double star on the south-east edge of the
group has been catalogued as South 737 with stars magnitude 8.2 and a
magnitude 9.6 with a separation of 100” and position angle of 129°.

In the north-eastern corner another planetary nebula, NGC 6886, can be
found. There has been much speculation about a dusty green glow that
can appear in stars or even nebulae. NGC 6886 resolves the question to
some extent. The frosted out-of-focus point was clearly visible to me
against the star field and displayed a soft, greenish effect in a way.
Although the centre was brighter, the central star could not be seen. Two
stars form a triangle with the planetary towards north, the brighter 8.6
magnitude which has a lovely yellow to orange colour, and the other star,
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Fig 3. M71 or NGC 6838

The object for which Sagitta is best
known is the globular cluster NGC
6838, better known as Messier 71.
The object suffers from an identity
crisis: it was first seen as a rich open
cluster and not in the class of
globular clusters. Now known as a
young globular cluster, it is poor in
metals and does not yet possess any
highly evolved RR Lyrae variable
stars. It is around 10 billion years old and 12 000 light years distant. It is
easily located between the two magnitude 4 stars delta and gamma
Sagittae. The first impression is indeed that of a dense open cluster with a
hazy brighter middle area, not at all the rich core expected with globular
clusters. It is irregular in shape, not giving the roundish impression most
globular clusters give. On closer investigation it appears to be possibly
slightly elongated in a north-south direction, with the north-east
containing fainter stars. The core is well resolved with clumps of faint
stars, with unresolved stars giving a misty impression, like frosted glass. A
notable single string of faint stars runs from the north-eastern edge into
the star field. The western part of the globular is broken down in starlight,
causing this uneven shape. Dark patches between the outlier stars of the
globular can be picking up with careful observation. A handful of brighter
stars can be seen just north-east in the immediate field of view.

Barely half a degree south of M71 is the open cluster Harvard 20, which
contains only magnitude 12 and 13 stars. The cluster displays a loosely
triangular shape with the more defined point being north. Less than half a
degree further south from Harvard 20 is the cluster NGC 6839, which has
been classified as a so-called non-existent cluster and which | could not
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The sensitivity of the complete MeerKAT is expected to be better than 300
m’/degree Kelvin [Effective antenna area in m’ divided by system
temperature, a kind of figure of merit] and will be the most sensitive in the
world in the radio L-band (1.4 GHz) worldwide.

At present the plan is that the “SKA1” will consist of the SKA MID, situated
in South Africa and the SKA LOW in Australia. SKA MID will eventually
comprise 133 SKA MID dishes and the 64 dishes of the MeerKAT array.

The electronics and computing requirements for these telescopes are
formidable. The SKA SA Tech News includes a great deal of detailed
information.

Situated close to the focus of each MeerKAT antenna and immediately
following the receiver will be a high-powered digitizer unit that converts
the analogue signals at 1.4 GHz frequency to digital form. This it has to do
without creating any radio interference itself and it must also work over
the extremes of temperatures experienced in the hot Karoo Sun.

The a few years ago the SKA group developed the ROACH-1 and ROACH-2
electronic boards for correlating the signals from the different dishes and
synthesising an overall antenna pattern at the full resolution of the
multiple antennas as if they constituted a single huge dish. These were
used for the KAT telescope and for the first MeerKAT tests. However, they
have now developed a new board called SKARAB which can process 40
Gigabits per second as opposed to the 10 of its predecessor.

Also in SKA SA Tech News are articles about some of the observational
programmes contemplated, the HERA telescope, “commensal modes”
which make use of the data for more than one purpose, notes on civil
engineering tasks and even people who are working on the project.

Copies of the Newsletter can be requested from
Vivienne Rowland,
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Science Communication Editor, SKA SA, 3rd Floor, The Park, Park Road,
Pinelands, Cape Town, South Africa, 7405

(+27) 21 506 7300 (switchboard)

(+27) 21 506 7409 (direct)

Vrowland@ska.ac.za

www.ska.ac.za

News Note: Herschel-Darwin Commemoration Dinner

Chris de Coning (ASSA Cape Town)

On the evening of 15 June 1836 Charles Darwin had dinner with John
Herschel in Cape Town. The year 2016 makes it 180 years ago that the
event took place. Auke Slotegraaf and Chris de Coning decided that the
event should be commemorated.

A total of 15 people attended the dinner. It was a very informal evening
and there were three speakers.

The first speaker was Chris de Coning. He talked about the venue where
the commemoration was held. The venue is a restaurant named Bardelli’s
at 18 Kloof Street in Gardens, Cape Town. It was chosen because of its
historical link to astronomy in South Africa. Chris explained that the first
astronomer appointed by the British Admiralty to come out to South Africa
was a man named Fearon Fallows. He arrived in Cape Town in 1821 tasked
with finding a good site for the proposed observatory and then to acquire
the land and to establish the observatory itself. He rented this house from
a Mr van Breda and set up a telescope on the roof of the building.
However, Mr van Breda, seeing someone with a telescope, came to the
conclusion that Fallows was a peeping Tom and evicted him summarily.
The Simon van der Stel foundation has put up a plaque in recognition of
this historical house where Fallows stayed. There is no connection to
Darwin’s dinner with Herschel, but as there are no appropriate restaurants
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his PhD at the University of California in 1913. He spent the bulk of his
career at Mount Wilson Observatory, from which he retired in 1952.

Fig 2. Paul Merrill. Sketch by Kathryn van
Schalkwyk.

He worked extensively with Wigtown University's
Craig Kennedy in studying wunusual stars,
particularly long-period variable stars, using
spectroscopy. He also studied the interstellar

medium, including the diffuse interstellar bands.

Shortly before he retired, he succeeded in detecting technetium in the
variable star R Andromedae and other red variables. Since technetium has
no stable isotopes, it must have been produced recently in any star in
which it is found, and this is direct evidence of the S-process of
nucleosynthesis (Wikipedia).

More or less in the middle of the constellation we find Sharpless 2-82, an
emission and reflecting nebula. It may not be that easy to spot through
ordinary telescopes, but nevertheless, it appears as two circular hazy
patches. What make it slightly easier to locate is the two faint stars
surrounded by the nebula. The southern patch is larger and brighter, and
perhaps the only part that can be seen, with a great amount of luck. A
magnitude 7.4 star accompanies the nebula on its immediate eastern side.
Harlow Shapley noticed that the brightest stars in any one cluster were
similar in luminosity to the brightest stars in other clusters and identified
the periods of Cepheids in a dozen of the nearest globular clusters.

The multiple star zeta Sagittae is less than a degree north-east from delta
Sagittae, (which forms the split end of the Sagitta pattern). The AB (close
pair) and C of zeta Sagittae are easily spotted with small telescopes. The
AB pair appears slightly yellowish and the C companion blueish. The D

companion with a magnitude of 10 is 76” away at a position angle of 247°.
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Sky Delights: Cupid’s Arrow

Magda Streicher

In antiquity it was believed that the strong man and hero Hercules shot off
an arrow which is now commonly and popularly known as the Sagitta
constellation. The constellation is located in the Milky Way, just off north
of Aquila and south of Cygnus. The constellation, named during antiquity
(and not to be confused with Sagittarius), was one of the smallest, at only
4 degrees wide, but in time, with revised demarcation, it has grown to
nearly 10 degrees, which still, however, leaves it in the smaller category,
but larger than the constellations Equuleus and Crux. Sagitta is also very
faint, with no stars brighter than magnitude 3.7. It clearly resembles a
dart shape, which in softer terms could also be described as the arrow of

| i | Cupid. And it does
19" | : i . . .
' Ad justice to its name
O e e jmmmmmmmemmmmmm o mm oo ,,,,,,,,,,,,,,,,,,,,,,,,,, ‘_,.+10°
= ‘ | ‘ because of the
| PKS0331 % Harvard 207 i Streicher67 | exceptional objects
sh2-82, o chMjYL t within it which are
=N pooce------o.C_e'n ,NGC6886 | .
~+2oo——-»r._——_—.;-‘:_‘: 3 é873m | ;o really pleasing to the
N eye.
Vul | ‘
toh f ol : Fig 1. Sagitta map.

Let’s start with a story-telling object, namely Merrill’s star, which is
situated in the far south-western part of Sagitta close to the border with
Aquila. PK 50+3.1 is known as a planetary nebula with a Wolf-Rayet star
surrounded by the ring (photographically) of expelled material known as
M 1-67, and one of the fastest runaway stars in the galaxy. Kent Wallace,
a well-known personality in astronomy circles, sees a vague brightening
around the star with an H beta filter (which would be in line with the
shell’s being of low excitation). Paul Willard Merrill (15 August 1887 — 19
July 1961) was an American astronomer whose specialty was
spectroscopy. He was the first to define S-type stars, in 1922. He received
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at Herschel's old farm named Feldhausen in the modern suburb of
Claremont, this venue was chosen.

Fig 1. The group
gathered at Bardellis.

The next speaker was
lan Glass. He
enlightened us about
Darwin's passage on
the Beagle,
accompanying Captain
Fitzroy, on this very

historic voyage. On

their last stop before
returning to England they stopped over at Cape Town and the officers of
the ship were invited to dine with John Herschel at his house. John
Herschel - the son of William Herschel, who discovered Uranus and also
that light is more than the visible spectrum - was a scientific genius in his
own right.

lan enlightened the audience about the young John Herschel,
mathematical genius who extended his father’s astronomy projects.

He was one of the astronomical activists who canvassed for the founding
of the Royal Astronomical Society (RAS) in 1820, was elected President of
the RAS, and promoted the formation of a southern hemisphere
observatory the Royal Observatory at the Cape of Good Hope, established
on 20 October 1820 by Royal order.

In 1831 John Herschel published a “Preliminary Discourse on the Study of
Natural Philosophy”, dealing with the scientific method, and this had a
wide influence. He decided to pursue his father’s surveys in the southern
hemisphere and he arrived in Cape Town on 15 January, 1834. As is well
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known, he purchased the estate called Feldhausen, that covered much of
present day Claremont and erected his 20-foot telescope where the Grove
Primary School is now situated. Many esteemed visitors at the Cape
between 1834 and 1838 made a point of meeting with Herschel.

lan elaborated on Robert Fitzroy - a well-connected aristocrat descended
from Charles Il through one of his mistresses. Fitzroy was a hydrographer
and meteorologist who in 1831 was about to set off on a survey voyage on
the ship Beagle and was looking for a naturalist to write about geology and
other features of the places he would visit. He asked among his friends to
recommend a suitable “gentleman companion”. Darwin, a few years
younger than him, was to fill this role.

The voyage, scheduled to take two years, actually took more than five.
Towards its end, the expedition visited Cape Town, landing at Table Bay on
31 May 1836.

lan introduced the gathering to the main character for the evening's
festivities - Charles Robert Darwin - who was born in 1809. He came from
an interesting family with plenty of money. Two of his grandparents were
involved with the Lunar Society of Birmingham and intimately associated
with the Industrial Revolution: Erasmus Darwin and Josiah Wedgwood.

Fig 2. The young Charles Darwin.

Charles started out, at his father’s wish,
as a medical student in Edinburgh but
was more interested in zoology and soon
transferred to Cambridge to study for a
BA with the idea - again his father’s - of
becoming an Anglican parson,
presumably also for the easy-going life.
Here he however became much more
interested in geology and botany and in
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* In the US the book is titled: Feynman's Rainbow: A Search for Beauty in
Physics and in Life. (ISBN 0-446-53045-X)
Case Rijsdijk

2 The Big Picture — Sean Carroll. Pub. Dutton

The by-line to the title says: On the origins of Life, Meaning and the
Universe itself. Carroll is an award winning theoretical physicist at Caltech
and is emerging as one of the greatest thinkers of his generation. He
discusses many topics from the Higgs boson and extra dimensions to deep
personal questions like: Where are we? Who are we?

In a series of short chapters filled with historical anecdotes, personal
asides and rigorous exposition, he shows the reader the difference
between how the world works at the quantum level, the cosmic level and
the human level and how each connects to the other.

The Big Picture is an unprecedented scientific worldview that will rightfully
find its place on your bookshelf next the works of Hawking, Sagan,
Dennett and Wilson: and you will read each more than once!

Carroll is also the author of From Here to Eterenity, The Particle at the
End of the Universe and the now standard text An Introduction to Modern
Astrophysics: all three share space on my bookshelf!

Case Rijsdijk
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the scientific cutlery to reduce data, on a laptop or in a the public or
private cloud. Kern is still in the planning phase, so feedback and feature
requests are more than welcome.

ACGC

Title: Galaxy Clustering and the galaxy-halo connection in the Deep
Multi-Wavelength Surveys

Speaker: Peter Hatfield (Oxford).

Date: 11 August

Time: 12h00

Venue: MAM1.10

See NASSP 2 August for details.

On the Bookshelf

1 Some time with Feynman - Leonard Mlodinow
Pub. Penguin/Allen Lane.

Mlodinow arrived at Caltech as a postdoc in 1981, and found that in the
office next door to his was Murray Gell-Mann and two doors away,
Richard Feynman. He got to know Feynman quite well and he eventually
transcribed his conversations and produced this book*. It gives an amazing
insight into one of the greatest physicists, revealing his thoughts,
philosophy, nature of Physics and String Theory. As well as his rivalry with
Gell-Mann, his love for the women in his life and the cancer that would
eventually kill him.

For anyone with an interest in the history of Physics and the people who
made it great — this is a must read!
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divine design in nature and was generally regarded as a bit of a waster for
spending a lot of his time hunting.

In 1831 he read John Herschels’ book the "Preliminary discourse on the
study of Natural Philosophy" and also Humboldt’s book about his scientific
travels and was strongly influenced by them.

It was at this point that a Cambridge professor, a mutual friend of Fitzroy
and Darwin, suggested that he would be a suitable “gentleman
companion” for the proposed voyage of the Beagle. He insisted on being
self-funded.

They set off in 1831 December and while Fitzroy surveyed, Darwin studied
the geology and natural history of the places they visited. Darwin was then
exposed to many of the natural phenomena which led later in his life to his
“Origin of Species” of 1859 — also a big year for astrophysics as Bunsen and
Kirchoff published their work on chemical absorption and emission
spectra. He became alienated from the simple biblical account of creation
during the voyage and his nascent ideas on evolution were partly
stimulated by a book by Lyell on gradual formation of geological features.

The actual meeting.

Fitzroy visited the Royal Observatory almost every day of their stay of 18
days. We know from a letter of Darwin’s that they dined with Herschel on
15™ June. When lan read the following quotes it elicited quite a reaction
from the audience:

“At the Cape Captain Fitzroy and myself enjoyed a memorable piece of
good fortune in meeting Sir J Herschel. We dined at his house and saw him
a few times besides. He was exceedingly good-natured, but his manners at
first seemed to me rather awful. He is living in a very comfortable country
house, surrounded by fir and oak trees, which in so open a country, give a
most charming air of seclusion and comfort.”
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From Darwin’s Autobiography:

“He never talked much, but every word which he uttered was worth
listening to. He was very shy and often had a distressed expression. Lady
Caroline Bell, at whose house | dined at the Cape of Good Hope, admired
Herschel much, but said he always came into a room as if he knew that his
hands were dirty, and that he knew that his wife knew that they were
dirty.”

Fig 3. Sir John Herschel in old age.

Lady Herschel persuaded Fitzroy and Darwin
to help improve the image of the Anglican
missionaries at the Cape by writing a letter,
published over Darwin’s name, in the “SA
Christian Recorder” advocating support for
them by individuals and the British
Government.

It seems that the ladies were much more
smitten by Fitzroy than by Darwin. Lady
Herschel: “You may soon expect to see a Capt. Fitzroy, who has run off
with our hearts, and sundry Husbands are very glad that he has gone — he
has been like an epidemic among us, but erring wives are safe in the
numbers affected”

lan rounded his excellent talk off with the following observations:

In later life Darwin suffered from almost continuous illnesses that suggest
bipolar disorder and OCD. However, he may have suffered from Chagas
disease, a parasitic disease acquired from bloodsucking insects called
vinchucas that he encountered near Mendoza, Argentina.
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Astro-Coffee

Title:1  The Debian Astro project - A Debian Pure Blend for
astronomy and astrophysics.

Title: 2 Kern - The radio astronomical software suite

Speaker: 1 Ole Streicher (Scientist at Leibniz-Institut flr Astrophysik
Potsdam, Debian Developer)

2 Gijs Molenaar

Date: 5 July

Time: 13h00

Venue: 2nd floor auditorium SKA office, Pinelands

Abstract 1: Debian Astro is a Debian Pure Blend that aims to distribute the
available astronomy software within the Debian operating system. The use
of Debian as the foundation has unique advantages for end-users and
developers such as an easy installation and upgrading of packages, an
open distribution and development model, or the reproducibility due to
the standardized build system.

In my talk, | will present the project structure of the Debian Astro Pure
Blend and its integration into the Debian distribution. It will also discuss
the packaging workflow for Debian Astro.

Abstract 2: Installing scientific software can be hard. The last two years
I've been working on methods to simplify the installation procedure by
creating and publicly publishing binary packages of the mos tused radio
astronomy software. These packages are now used in various institutes
around the world. Still there are many problems to be solved, for example
how to distribute updates of softwarewithout breaking existing pipelines
or how to publish various (conflicting) versions of the same software
and/or library. Kern Is an attempt to address some of these issues.

| will give a short introduction into the upcoming project Kern, which will
be a bi-annual released radio astronomical software suite containing all
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Title: Stellar "GPS": Navigation in the Solar System
Speaker: Chris Jacobs from NASA, JPL

Date: 16 August

Time: 16h15 - 17h00

Venue: Maths Building, MAM304

Abstract: Since ancient times sailors have navigated by following a
path guided by markers with known locations: bottom sounding,
landmarks such as mountain peaks, and of course stars overhead in the
sky. In modern times the GPS satellites in the sky are providing the needed
markers. However, when our spacecraft travel to the planets they go
beyond the reach of GPS signals. What then can the navigator do?
Needing markers which are very, very stable in position and very far away,
the modern navigator chooses beacons powered by supermassive black
holes: quasars!

Yet even super-powerful quasar signals are very diluted by the time they
travel billions of light years to Earth. So we need large antennas (~30-
meters) and super-cooled electronics (-270 deg C) and averaging over
billions of bits of data in order to detect the quasar signals—and even that
is not enough.

Next we need to link antennas from around the world into a super-
antenna we call an "interferometer." Only then, with these super-
antennas and their lever arms the size of the Earth, can we pinpoint the
location of the spacecraft to within about the 100 meters accuracy needed
to initiate the landing sequence from the top of the Martian atmosphere.

The last part of the trip is the most exciting. First, a parachute slows the
lander down enough to fly on auto-pilot (because round trip light time is
~10 minutes) using radar to guide us almost to the ground. Lastly, in the
case of MSL, the Curiosity Rover is lowered from a sky crane”. Mission
accomplished!
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Herschel suffered from depression and had at least one nervous
breakdown, in 1854. Although he received a copy of Darwin’s book of
1859, he remained unconvinced concerning evolution.

Fitzroy had a highly successful life as Governor of New Zealand and also
head of the Met office. But he suffered from depressions and after losing
all his money committed suicide in 1865. He was outspokenly against
Darwin’s theory of evolution.

After a hearty meal the last speaker, Ronnie Glass, entertained the
audience with the more modern aspects that we associate with Darwin.
He read out some of the dubious circumstances how some humans
qualified to be graced with the “Darwin awards”!

The final item on the agenda was a prize for the most original toast (as in
raising of the glasses and toasting the occasion) Auke Slotegraaf won the
toast with his very original contribution.

Fig 4. Auke Slotegraaf’s original
“toast”.

The following attended: Chris de
Coning, Wendy Harvey, Auke
Slotegraaf, Eddy Nijeboer, Jannie
Nijeboer, lan Glass, Hettie Glass, Peter
Cramb, Peta Cramb, Richard Sessions,
Heather Sessions, Keith Gottschalk,

Ronnie Glass (no relation to lanl!),

Ilana Barling and Micah de Villiers.

The Second Herschel-Darwin Dinner will be held on Thursday, 15 June,
2017.
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Fig. 5 (top-left) Simon van der Stel
Foundation plaque. (top-right)
Entrance to Bardelli's. (centre)
Chris de Coning welcoming
everyone. (right) Dr lan Glass.
(bottom-left) Ronnie Glass

News Note: History of Astronomy Steering Meeting 15
August 2016

This is a précis of a meeting that was held at SAAO at the request of Prof
Nithaya Chetty (Deputy Chief Executive Officer for astronomy, NRF), who
introduced the session.

Prof Chetty requested that we need to develop a Roadmap for the History
of Astronomy in Africa which should capture in a concise manner what is
being done and what is proposed to be done in the future. This should be
a reasonably brief and readable document for all the stakeholders,
including the Astronomy community, the Astronomy Societies, the funding
agencies, the government, our international partners, and so on.
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NASSP

Title: Galaxy Clustering and the galaxy-halo connection in the Deep
Multi-Wavelength Surveys

Speaker: Peter Hatfield, Oxford

Date: 2 August

Time: 16h15-17h00

Venue: Maths Building, MAM111

Abstract: Deep wide-field surveys are an important probe of the main
galaxy scaling relations and the role of environment from the peak of star
formation to today, with it increasingly becoming crucial to take
advantage of surveys at multiple wavelengths to get the most from the
data. The VISTA Deep Extragalactic Observations (VIDEO) Survey is a key
such survey for understanding galaxies on a cosmological scale and
probing the 'epoch of activity', when galaxies virialised within their dark
matter halos and the majority of star-formation and AGN behaviour
occurred. Observing in Z, Y, J, H,K over 12 sq degrees (with fields chosen
for the availability of multiband data) and up to z~4, VIDEOs depth and
breadth allows both large-scale structure as well as evolution inside
individual dark matter halos to be probed up to very early times. We
present a series of results from using a clustering analysis to investigate
the connection between the galaxies and the host dark matter halo in the
first data release of VIDEO. We use the survey to study a variety of galaxy
evolutionary processes and environmental effects up to zS\simS1 and
beyond using a halo occupation distribution (HOD) methodology, allowing
us to track how stellar mass builds up in different halos over cosmic time.
Furthermore we explore how quenching mechanisms can be introduced
into the HOD formalism to track exactly where and when quenching
occurs within a halo.

This talk will be repeated at the ACGC on 11 August. See below
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Colloquia and Seminars

These form an important part of a research facility, often as a sort of pre-
publication discussion or a discussion of an individual’s current research,
and as such it is virtually impossible to “publish” this material. However by
recording the topics discussed in the form below does indicate to those,
who are unable to attend, what current trends are and who has visited to
do research: it keeps everyone ‘in the loop’ so to speak

Also included in this section are the colloquia/seminars at the SAAO, UWC
and the Astrophysics, Cosmology and Gravity Centre at UCT, ACGC. Also
included are the SAAO Astro-coffees which are 15-20min informal
discussions on just about any topic including but not limited to: recent
astro-ph papers, seminal/classic publications, education/outreach ideas
and initiatives, preliminary results, student progress reports,
conference/workshop feedback and skills-transfer.

SAAO

Title: Indian Participation in the Thirty Meter Telescope Project: Impact
and Current Status

Speaker: Padmakar Parihar (Indian Institute of Astrophysics, Bangalore)
Time: 11h00 - 12h00
Venue: SAAO Auditorium

Abstract: India is one of the partners building the world’s second largest
telescope, which is expected to see the first light sometime in 2025. As an
in-kind contribution, India needs to provide several critical subsystems,
including the whole telescope and observatory control software for the
TMT project. In my talk | will briefly present the progress made toward
Indian contribution to TMT as well as how participation in this mega
project is impacting the astronomical community of India.
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The first talk was by Glenda Coetzer, Librarian at HartRAO: “HartRAOQ, the
heartbeat of Radio Astronomy in Africa”

The main HartRAO antenna was originally installed for tracking NASA’s
planetary probes at 30cms. G. Nicolson in 1963 commenced a map at
960MHz of the southern Milky Way when the antenna was not in use by
NASA. A collaboration with Rhodes University led to a sky map at
2300MHz.

In 1967 participation in VLBl work commenced. In 1974 NASA withdrew
and the observatory was fully dedicated to radio astronomy.

Later spin-offs included AstrometricVLBlI to help with the Celestial
Reference Frame, Laser Ranging and the establishment of the Observatory
as the reference point for GPS in South Africa.

Now 20m and 15m radio telescopes are in use. Measurements include
Lunar Laser Ranging and Global VLBI. They have a seismic vault.
Information on HartRAO history is available on its website. They have also
been capturing oral history from eg George Nicolson and Ludwig
Combrinck.

Christopher Jacobs, a visitor from Jet Propulsion Laboratory, currently at
HartRAO, spoke on “Improving the Resolution of Radio Astronomy: A Short
History Placing African Contributions into a Global Context”

He outlined the history of VLBI precision from 1 arcsec to 10 arcsec.
Precision depends on wavelength — HartRAO has improved from 32cm to
1.2 cm or a factor of 23. This requires changing the panels of the antenna
as the old mesh ones dropped off in efficiency at 6 GHz.

Using the Russian RadioAstro satellite a precision of 115 microarcsec is
achieved. HartRAO was regarded by the Russian VLBI person Yuri Kovalev
as the best VLI station to deal with!

Jacobs emphasized the important part played by continuous technical
development at HartRAO. In answer to a question he explained the
difficulty of trying to work at 230 GHz due to atmospheric problems and
the ~1mm baseline accuracy required.
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Dawid van Jaarsveldt (University of the Free State Physics Dept) spoke on
“The Tale of Three Observatories”

Boyden (Bloemfontein) was set up by Solon Bailey (Harvard) in 1927. Van
Jaarsveld showed photographs of the library and telescopes of Boyden and
discussed the projected Museum.

Lamont-Hussey Observatory was set up for visual double star work. It was
scrapped in 1972 and the dome had been converted to house a digital
planetarium [The Wits planetarium will soon be digital also]. Slipher used
the telescope for photos of Mars, including the first one in colour (1939).
Efforts are being made to reconstruct the telescope, the tube of which was
found in a field.

The 3" observatory was Roberts’s one in Lovedale. His archived material
including his results on variable stars is in Boyden and has been digitized
by ASSA members, his library and the 3 inch Ross telescope (circa 1838) he
used.

He also showed a plate from the first all-sky atlas, whose southern part
was produced on the 1 inch Cooke lens (AM), made from the original
Boyden site in Arequipa, Peru.

Attention was drawn by B Warner and IS Glass to Snedegar’s new book on
Roberts and his work.

1.S Glass talked on “SAAO/Royal Observatory Heritage Status”

He showed why this status is desirable and outlined the efforts to acquire
National Heritage Site status from the Heritage Resources Agency
(SAHRA). The International Astronomical Union in collaboration with
Icomos (International Council on Monuments and Sites) is also interested
in sites such as ours. Similar information as to the heritage value of the
site, its instruments and achievements is required by both agencies.
However, there is a fear that having Heritage status might restrict
activities on the site.
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