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Editorial

Recently | have received many submissions, for which | am really grateful,
but they come in a variety of formats and styles. There is a style sheet
available, but | know that many don’t like using it for a variety of reasons,
most commonly because they forget about it and simply write an article!

The simplest format for me to edit is a simple text or a plain, unedited MS
Word file. Images of 150 - 250kB are fine and it would be most helpful if
the image details are separate as well — these can then be used these for
appropriate captions.

The ASSA will be holding Symposium 2018 from 8 — 11 March 2018. For
details see the webpage at:

http://symposium2018.assa.saao.ac.za/

It is regularly up-dated so it would be good to check it regularly and if
anyone is thinking of attending, please complete the pre-registration from
and if you would like to give a presentation, add that in the “comments”
box.

News

New Director Appointed for SAAO

The NRF has announced that Dr Petri Vaisanen has been appointed as the
new Director: South African Astronomical Observatory with effect from 1
January 2018. From 1 September 2017 Dr Vaisanen will assume the
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position of Director Designate and commence the hand-over processes
from the current Director, Prof Ted Williams, whose contract will come to
an end at 31 December 2017.

Dr Vaisanen has been as SAAO and the NRF
for more than 12 years, and served as a
member of the SAAO Executive Committee
and as ex officio member of the Southern
African large Telescope (SALT) Board. Since
2015, he has been the Head of Astronomy
Operations at SALT.
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Dr Vaisanen is an astronomer with extreme
experience in different observational and
data reduction and analysis methods across
multiple wavelength regions and multiple
observatories. He has an international
reputation and enjoys membership of many
international organizations, such as the
International Astronomical Union, the
International Society of Optics and
Photonics, and has an NRF rating since 2008.

He brings with him a wealth of experience with a broad view and
knowledge of many aspects of large telescope operations. His post-PhD
career has been spent at observatories, first European Southern
observatory in Chile, and their premier 8-m class VLT facility at Paranal,
and then SAAO, hired to join the first complement of astronomers for the
then newly built SALT in 2004/5. Here he was part of the team that
devised the operational philosophy of the telescope.

Over the years at SAAO, he has established and led a research group
concentrating on strongly star-forming galaxies, studying their history and
future, and what can be learnt from them regarding the transformation of
galaxy populations on the cosmic scale.
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Due to his passion for education and skills development, he has been
active in student supervision and teaching throughout his career, and has
been involved in planning and teaching at workshops around the African
continent in Ethiopia, Ghana, Rwanda, and Uganda.

News Notes

A robotic all sky monitor to observe one star for one year

For a period spanning 200 days from April 2017 extending up to January
2018 astronomers will observe beta Pictoris, the second brightest star in
the constellation Pictor to detect rings from the planet beta Pictoris b.
Beta Pictoris is a star located 63.4 light years from our Solar System with
luminosity that is equal to that of the Sun. What is curious about beta
Pictoris is, in 1981 its brightness diminished making astronomers think
there must have been a huge object passing in front of the star, then the
giant planet Pictoris b, was discovered in 2008.
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The bRing instrument and the team that installed it.

In anticipation, a small robotic all sky monitor with two camera systemes,
the beta Pictoris b Ring project - bRing for short, will be dedicated to
looking at beta Pictoris at the SA Astronomical Observatory in Sutherland,
Northern Cape. The first light image of bRing proves that the instrument is
ready for observations.

This year, the planet will move again in front of the star and pass almost
directly between the star and us. If the planet has a ring system, we may
be able to see the shadows of giant rings surrounding the planet, if and
when they move into our line of sight.

The images taken by the cameras will be analyzed on a set of computers
inside bRing and will monitor any changes in the brightness of beta
Pictoris. If a change in brightness is detected, this will allow the triggering
of a host of observations using larger telescopes and more advanced
instrumentation to study the details of the suspected ring system in-
depth. Blaine Lomberg, UCT and SAAO PhD student, will trigger
observations with the High Resolution Spectrograph on the Southern
African Large Telescope (SALT) to see if a transit of the ring system is
detected to determine the composition of the rings.

Dr. Steve Crawford who is among the team who worked on the installation
of bRing in Sutherland says, “In addition to monitoring beta Pictoris, bRing
will also provide regular monitoring of the southern sky and the conditions
of the night sky at the Sutherland observatory. These data will be available
to astronomers in South Africa allowing them to search for new
phenomena and also monitoring the performance of their own
observations.”

The bRing project, is funded by NOVA and Leiden University, enabled by a
collaboration grant from the Netherlands Organization for Scientific
Research (NWO) and National Research Foundation (NRF), the two funding
institutions of South Africa and the Netherlands. Later in the year the
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Seven stars make up the hanger, with three more stars forming the hook.
The Mini Coat Hanger has a clear shape which appears from north to south
and is well defined against the background star-field. There is a faint
magnitude 15.2 galaxy classified as UGC 10447 situated on the edge of the
neck of the hanger which is towards the west.

Last but not least is NGC 3172, the closest galaxy just south of the
northern celestial pole. Although faint, it can claim the name Polarissima
Borialis. Slightly round in shape, it slowly brightens up towards the
middle. It is situated only a degree south from the North Star Polaris.

The northern hemisphere, though some distance from us, nonetheless
presents the observer, (and the reader in the southern hemisphere) with a
few magnificent objects.

OBJECT TYPE RA DEC MAG | SIZE

NGC 3172 Galaxy 11h47m.2 | +89°05’.7 | 13.2 1.0’x0.7’

HD 106112 Asterism |[12h11m.2 | +77°28'.4 |7 18’

NGC 5385 Asterism | 13h52m.5 | +76°11’.2 |10 7’

Skier

NGC 5866 Galaxy 15h06m.5 | +55°45’.8 | 10.7 6.0'x5.0’

Messier 102

Mini Coat Asterism | 16h29m.0 | +80°15’.0 |9 16’

Hanger

NGC 6543 Planetary | 177h58m.5 | +66°37°.8 | 9.8 20”

IC 4677 Nebula

Kemble 2 Asterism | 18h35m.0 | +72°15’ 6.2 12’
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Our friends in the north can be rightly proud of their north star, Polaris,
but the constellation Ursa Minor is impoverished as far as deep sky objects
are concerned.

Yet it is necessary to turn our gaze in that
direction, as it remains the northern-most
constellation, after all! NGC 5385 can be
more describe as an asterism, special in
that they tell a story, and one such
grouping in the constellation Ursa Minor |
have named skier — 12 relatively faint stars
in a tight grouping, but quite interesting.
The starry skier is bent over backwards to
the west and flat on its skis comprising five
stars in a row from east to west. Although
faint, this grouping is prominent against the
background of even fainter stars. This lovely
grouping is situated one degree east from
the boundary with Camelopardalis. Ursa Minor is recognisable by a block
of stars consisting of beta, gamma (a double

star), eta and zeta Ursae Minoris.

Fig. 3 NGC 5385. An Open
cluster in Ursa Minor.
Nicknamed the Skier

The famous “Mini Coat Hanger” is an
asterism which, over and over, is a treat to
observe and compares very well with “Older
Brother Coat Hanger” which can be found in
Vulpecula and is also labelled Brocchi’s
Cluster (Collinder 399). This mini hanger is
situated 2 degrees south of epsilon Ursa
Minoris and it was Tom Whiting who
dubbed it the Mini Coat Hanger. The
grouping, composed of ten magnitude 9
stars, gives the impression of an old- Fig. 4 The Mini Coathanger an
fashioned coat hanger with a metal hook. Asterism in Ursa Minor

Mini Coathanger - Open Cluster - Ursa Minor
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second station will be installed in Australia led by astronomers from
Rochester University.

The design, construction, installation and operation of bRing has been
made possible by funding from NWO and NRF. South African astronomers
will host the bRing instrument that was built by Leiden astronomers
Matthew Kenworthy, Remko Stuik, John I. Bailey Il and Patrick Dorval and
hosted by the South African astronomer Steve Crawford and Blaine
Lomberg of SAAO.

SAAO helps to reveal seven new Earth-sized planets

A new system of seven Earth-sized planets orbiting a star 40 light years
away has been discovered using data from South African Astronomical
Observatory (SAAQO) telescope, as well as other instruments around the
world. Three of these planets are located in the star’s "habitable zone”.
This means that they could have liquid water on their surface, which
increases the chances of them hosting life. This new planetary system now
holds the record for the largest number of Earth-sized planets found.

SAAQ’s 1-m telescope was used to take
observations of the planetary system over
several nights in June and July 2016. The
1m telescope is equipped with a special
camera, called the Sutherland High Speed
Optical Camera (SHOC), which can take up
to 70 images per second.

Head of Instrumentation at SAAO, Dr.
Amanda Sickafoose, had this to say about
SAAQ's involvement in this exciting work:

“This is a remarkable discovery. To find
multiple, possibly habitable exoplanets
orbiting the same star is exciting. This
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system is quite different from our Solar System, which also raises new
qguestions. The SAAO is proud to have played a small role in this
advancement in our understanding of planetary systems."

Other telescopes used in this research include NASA’s Spitzer Space
Telescope and ground-based telescopes in Chile, Morocco, Hawaii and the
Canary Islands.

The planets were observed as they moved in front of their host star, called
TRAPPIST-1, blocking out its light. By carefully measuring the amount of
light blocked out as each planet passes in front of the star, astronomers
were able to determine the sizes of the planets and the way in which they
orbited TRAPPIST-1.

The researchers, led by Michaél Gillon of the University of Liege in
Belgium, also report that the three planets in the habitable zone are likely
to be rocky planets, like the Earth and Mars, Venus and Mercury, making
this the system with the highest number of rocky planets in the habitable
zone of their parent star.

All seven planets orbit TRAPPIST-1 at a distance smaller than the orbit of
Mercury, the closet planet to our Sun. The planets are able to orbit so near
to TRAPPIST-1 is because it is a small, red dwarf star with temperatures
much cooler than the Sun. The full details of this new discovery have been
published in the journal Nature.

New highly inflated exoplanet spotted around nearby star

Researchers at the South African Astronomical Observatory and others
from around the world, found a new exoplanet orbiting a star 320 light
years away. The planet, called KELT-11b, is a gas giant similar to Jupiter
and Saturn.

However, KELT-11b is very different from the gas giants in our solar
system. The new exoplanet orbits its host star — called KELT-11 — so closely
that it completes an orbit in less than five days. KELT-11b has only a fifth of
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The brightest star, magnitude 6.7, is
listed as HD 172922. See Fig. 1.

NGC 5866 (or perhaps M102), is situated

in the southern part of Draco, an
ordinary, nearly edge-on galaxy, but the *
subject of some controversy. The galaxy

is small but bright, with a much brighter
tiny elongated nucleus. This lovely
streak of light also hosts a thin dust lane
which can be seen with care and higher
magnification. The small companion NGC Fig. 2 Mini-Cassiopeia -
5867 is situated on the south-western Asterism — Draco

edge. But what is the story revolving around this object and the more
well-known Messier 101 in Ursa Major? Mechané announced his
discovery of M102 as an error, declaring it to be the same object as the
preceding number M101, the galaxy in Ursa Major. Mechainé’s original
description of M102 matches far better the appearance of NGC 5866 in
Draco than M101 and should have been easily seen by Mechainé and
Messier. M101 is a large, irregular open spiral galaxy gradually extending
its light to the exterior, quite different from an edge-on galaxy.

Mini Cassiopiae - Asterism - Draco
RA: 18h35m - DEC: +72024'

The constellation Camelopardalis appears to be hiding itself on the
northern edge of Draco and is completely out of view for observers in the
southern hemisphere. A mere 1.2 degrees from the northern boundary
with Drago in Camelopardalis, arguably one of the brightest asterisms, HD
106112, named for the bright star in the Henry Draper Catalogue. What a
splendid grouping of colourful stars in a close north-south direction that
stands out beautifully in the star-field. The well-known Sue French first
mentioned it in one of her Sky and Telescope magazine columns.
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Astro camp the first . —
response was that this is one of the most beautiful nebulas of its kind. Itis
slightly oval, with a hint of a frosty blue play of light, not consistent in
hues, but with contrasts. The edges appear lighter, with a slightly darker
interior.

Towards the western edge of the planetary nebula a bright spot indicates
the catalogue-numbered IC 4677 close to a 9.7 star. The planetary nebula
well represents its nickname in a real sense; although it is 3 300 light years
distant. And with suitable imagination one can see the association with
the heavenly cat’s eye. NGC 6543 is almost exactly at the north pole of
the ecliptic. A Hubble picture is the only way to appreciate the real depth
of its beauty. The galaxy NGC 6552 is situated only 10’ east.

At the curve of the Drago’s long slender neck a starry crown can be seen.
Kemble 2 appears in the second edition of Uranometria 2000.0 and was
discovered by Lucian J Kemble. Five prominent yellow-coloured stars,
together with a few faint ones, stand out beautifully in the star-field. The
impression is clear that it could pass for a, but also be seen as the queen’s
crown, with the name quite fitting.
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Jupiter’s mass, but is 40% larger in radius. This means that this new
bloated planet has about the same density as Styrofoam!

An artist’s rendering of the
planet and star.

Credit: Walter Benjamin.

This puffed up planet also has
a very large atmosphere,
providing researchers the
opportunity to study its
atmospheric properties in
detail. These studies will be
useful for developing tools to
assess Earth-like planets for
signs of life in future.

The KELT (Kilodegree Extremely Little Telescope) project consists of two
small, robotic telescopes. One of the telescopes, KELT-North, is located in
Arizona in the USA while the other telescope, KELT-South, is located in
Sutherland, South Africa. The exoplanet was first discovered with the
KELT-South telescope and thereafter monitored by many telescopes
around the world operated by researchers at universities as well as
telescopes operated by amateur astronomers.

The KELT telescopes scan the sky every night, measuring the brightness of
about five million stars. Astronomers search for stars that seem to dim
slightly at regular intervals, which can indicate a planet is orbiting that star
and eclipsing it. Much larger telescopes are then used to measure the
gravitational “wobble” of the star - the slight tug a planet exerts on the
star as it orbits - to verify that the dimming is due to a planet, and to
measure the planet’s mass.
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Dr. Rudi Kuhn of SAAO, who helped in the construction of KELT-South, had
this to say: "This is a very exciting discovery. The planet KELT-11b orbits
one of the brightest stars known to host an exoplanet and is one of the
most inflated planets ever discovered. This enables us to make some very
detailed observations of the atmospheric composition of the exoplanet
using much larger telescopes, like the Southern African Large Telescope
(SALT). This will help us understand how these giant planets are formed,
why they have such small orbits as well as what might happen to them in
the future.”

Pro-Am interaction on the NASA Juno mission to
Jupiter
Clyde Foster, Shallow Sky Section, ASSA

Introduction

The Juno spacecraft that is current in orbit around Jupiter was launched 5
August, 2011, and entered a polar orbit at Jupiter on 5 July, 2016. On
route to Jupiter, the spacecraft’s speed was boosted to 140 000 km/h by a
slingshot flyby of Earth in 2013 making it one of the fastest ever object
launched from Earth. The primary objectives of the mission, supported by
the onboard instrumentation, are to measure Jupiter’s composition,
gravitational and magnetic fields and the polar magnetosphere. The
original mission plan was to undertake 3 orbits of its initial 53 day insertion
orbit, before an engine burn would take it into a 14 day orbit for 34 orbits
before being de-orbited and burn up in the Jovian atmosphere. However,
problems were experienced with the planned main engine burn in
December 2016, and it is expected that the spacecraft will continue in its
current 53 day orbit configuration for the remainder of the mission [1].

Junocam

The Junocam (or JCM) [2] is the visible light camera on board Juno.
Although not originally one of the mission’s core scientific instruments, it
has the capability for scientific use. It has 3 visible light filters as well as an
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supernovae LSST will discover, and how it could be used to classify the 10
million transients LSST is expected to detect per night. | will also discuss
how MeerKAT and LSST could be used in concert to get the most out of
cosmology, especially by combining the Hl information from MeerKAT with
the photometric galaxy information from LSST using sophisticated
statistical techniques.

Title: How will Hi-vision change the way we see our Universe?
Speaker: Dr Michelle Cluver from UWC.

Date: 20 March

Time: 12h00

Venue: Astronomy Seminar Room, 5th Floor RW James Bld

Abstract: New telescopes and the Ilatest technology they employ
unavoidably change the way we see and think about the Universe. But,
revealing unexpected science still requires looking in the right places. In
this talk | will discuss how | think MeerKAT and ASKAP will likely
revolutionise our understanding of Hl and its role in galaxy evolution. We
need to develop new ways of interrogating, viewing and disseminating our
findings.

Deep Sky: The beast and the beautiful
Magda Streicher

Images of dragons were used for various reasons in the cultures of
antiquity, some for more fear-inspiring purposes than others. The Draco
constellation has a Greek origin. It is also seen as the shield of Hercules,
but to be more kind, this winding figure is also seen as the ancient
possessor of the North Pole Star by the name Polaris. From the southern
hemisphere, it is possible just to glimpse the head of the dragon figure,
but still located very low on the horizon.
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describe a range of my VLBI-related science programmes, including
observations of black hole shadows, binary supermassive black holes and
MeerKAT-VLBI complements to the MeerKAT Large Survey Projects

Title: ACT and HIRAX

Speaker: Prof. Jon Sievers from UKZN

Date: 15 March

Time: 12h00

Venue: Astronomy Seminar Room, 5th Floor RW James Bld

Abstract: The Atacama Cosmology Telescope (ACT) is a 6m telescope
observing the cosmic microwave background (CMB) from high in the
Chilean Atacama desert. The Hydrogen Intensity and Real-time Analysis
eXperiment (HIRAX) is a planned 1,024-element radio array that will
observe baryon acoustic oscillations (BAOs) from the Karoo. Both ACT and
HIRAX observe the signatures of the fluctuations that give rise to structure
in the universe. ACT sees the universe when it was just a few hundred
thousand years old. HIRAX watches the universe as dark energy begins to
dominate. Overviews of both experiments will be presented, along with
we have learned from ACT and what we will learn from HIRAX and further
ACT observations.

Title: Cosmology in the Era of Mega Data

Speaker: Dr Michelle Lochner from AIMS/SKA

Date: 22 March

Time: 12h00

Venue: Astronomy Seminar Room, 5th Floor RW James Bld

Abstract: Upcoming instruments like the Square Kilometre Array (SKA) and
the Large Synoptic Survey Telescope (LSST) will usher in a new era of
"Mega Data" in astronomy. In this talk, | will highlight some of the
challenges presented in particular by LSST, and how modern techniques in
machine learning and statistics can be used to solve them. | will show how
machine learning can be used to automatically classify the thousands of
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Infra-red filter. The camera has a 58 degree field of view and is used to
capture closeup images of Jupiter during close approach (perijove) on each
of its elliptical orbits. It was also expected to capture limited images of
Jupiter’'s moons Metis and Adrestea. The Junocam has other mission
objectives including

* Public science and outreach to increase public engagement
* Engagement with amateur and professional infra-red astronomers.

Amateur Astronomical involvement

Although the author was aware of the Juno mission, and potential
amateur involvement early in 2016, he felt that his image quality was not
of a sufficient standard to add value. Towards the end of 2016, with
improvement in this regards, and at the request of a number of
international contacts in the Jupiter field, the author started uploading,
and having the images approved, on the NASA Junocam website.

1. The Junocam and the Juno NASA team have requested all amateur
astronomers to upload telescopic images and data for Jupiter.

2. A key objective prior to each perijove (closest approach) flyby is for
the mission team to identify features that will be under the
flightpath of the spacecraft and which should be selected for imaging
during flyby. Perijove 5, PJ5, was on 27 March, 2017.

3. Due to the extremely dynamic nature of the Jovian atmosphere, and
the fact that professional Earth based telescopes cannot regularly be
deployed to planetary imaging due to other projects and priorities,
amateur astronomers capable of high resolution imaging can play an
important role. This includes providing up to date images and data
that can be used for the Junocam perijove planning sessions.
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Fig. 1 Jupiter. This image,
taken, 10h prior to the PJ5
flyby indicating a number of
features targeted for imaging.
Europa is at the upper right.
The approximate path of the
spacecraft is shown in yellow.
From bottom left, clockwise:
the String of Pearls, STB
Spectre, Double SEB, the Big
Red Stripe and an interesting
band point.

4. One and a half to two weeks prior to each perijove, the best amateur

|Il

images are consolidated into full “strip maps” of Jupiter. These are
similar to the maps produced on a regular basis by the European
JUPOS team.

. The NASA Juno team, taking into account the planned flight path of

the spacecraft for the specific perijove and any current mission
objectives, select a number of features, referred to as Points of
Interest (POI’s) that could be targeted for imaging by the Junocam.
These are then posted on the voting tab of the Junocam website,
where the amateur community, and indeed the public, can, by
commenting and voting, have a say in motivating and selecting a
limited number of imaging targets [3]
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universe at all wavelengths thanks to the combination of ground-based
and space-based instrumentation.

This giant leap in observational capabilities has provided much further
insight into how different wavelengths can be used to reliably trace star
formation rates and thus place stronger constraints on the cosmic star
formation history and on computer simulations trying to reproduce it.

| will provide a general introduction to the subject and then discuss some
recent results of our research in this field, and particularly how long-
wavelength (infrared, millimetre and radio) observations are being used to
improve upon ultra-violet/optical estimates.

| will conclude by outlining future lines of research in the field by
UCT/UWC/IDIA researchers and students, and in particular how machine
learning techniques can be effectively combined with more traditional
approaches to fully exploit the upcoming data deluge from projects such
as MeerKAT, LSST and SKA.

Title: Earth-sized radio telescopes: (astro)physics with the SKA, VLBI and
the Event Horizon Telescope

Speaker: Dr Roger Deane from Rhodes University

Date: 8 March

Time: 16h15

Venue: Astronomy Seminar Room, 5th Floor RW James Bld

Abstract: The technique of Very Long Baseline Interferometry (VLBI)
enables radio antennas across the planet to be used as a single, Earth-
sized telescope. While it requires additional overhead and post-processing,
VLBI provides a dramatic 2-3 order of magnitude improvement in angular
resolution when compared to current connected-element radio
interferometers. Over the course of the next decade, sensitivity-enhanced
VLBI arrays, which will include the Square Kilometre Array and the Event
Horizon Telescope, are set make major contributions to astronomy and
fundamental physics through this angular resolution advantage. | will
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Title: Cosmological Results From Two-Season ACTPol Data
Speaker: Simone Aiola from Princeton University

Date: 6 March

Time: 12h00

Venue: Upstairs Hall

Abstract: The sensitive bolometric polarimeter at the focal plane of the
Atacama Cosmology Telescope (ACTPol) allowed us to map the Cosmic
Microwave Background (CMB) both in temperature and polarization at
arcminute resolution. In this talk, | will present the cosmological results
derived from the two-season night-time data. | will show the strength of
the polarization data in constraining the standard LCDM parameters,
which will soon overcome that of temperature data (Louis et al. 2016). |
will present the recent measurement of the CMB lensing power spectrum,
showing how we can infer the sum of neutrino masses in the universe
(Sherwin et al. 2016). | will conclude with an overview of our recent
measurement of the kinetic Sunyaev-Zeldovich effect via pair-wise
estimator, which is also sensitive to neutrinos and late-time physics (De
Bernardis et al. 2016). This talk also presented at Astro Coffee, 7 March

NASSP

Title: The Universe in Full Color : Multi-Wavelength Studies of the Cosmic
Star Formation History

Speaker: Mattia Vaccari from UWC

Date: 22 February

Time: 12h00

Venue: Astronomy Seminar Room, 5th Floor RW James Bld

Abstract: The coming of age of multi-wavelength astrophysics over the
past decade has allowed us to probe deep and wide into the distant
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