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News Notes

SAAO observes the first optical counterpart of a
Gravitational Wave source

Following on from the major global announcement in October 2016 on the
discovery of the first electromagnetic counterpart of a gravitational wave
source, named GW170817, a new paper has just been published on
observations undertaken at the South African Astronomical Observatory
(SAAO), which are compared to the latest model predictions. On 16
October 2016 the SAAO, together with many other observatories world-
wide, announced the important discovery of the first gravitational wave
source counterpart [1]. The preliminary results from the Southern African
Large Telescope (SALT) and other telescopes at the SAAO were featured in
a number of multi-institutional investigations utilizing a range of global
facilities.

This recent paper brings together various observations made at the SAAO
to improve upon the original estimates of the luminosity of the remnant
kilonova and compares the observations with recent models developed by
a Japanese team. Lead author, Dr David Buckley, explained that SALT
spectroscopic results were improved upon by taking simultaneous
observations of the kilonova’s brightness at three different wavelengths
using the MASTER-SAAOQ facility.



The MASTER-SAAOQ is a southern hemisphere node of a global network of
small robotic telescopes, operated from Russia, used to discover and
observe “transient” events in the Universe. These include counterparts to
gravitational wave sources and gamma ray bursts. The MASTER-SAAO
observations were used to more accurately estimate the flux
measurements made by SALT. These were then compared to recently
published models. It was fortuitous that only a matter of a few months
before the observations a preprint of a new paper on kilonova models was
posted. Dr Buckley contacted the lead author, Professor Masaomi Tanaka
of the National Astronomical Observatory of Japan (NAOJ), who kindly
shared the detailed results in order for us to compare our results with
these models, continued Buckley.

Fig 1. Master-SAAO  Robotic
telescope.

This allowed a direct comparison
with the observations made in the
optical with SALT and MASTER-SAAO
and in the infrared with the
Japanese Infrared Survey Facility
(IRSF), also situated at the SAAO observatory site, near Sutherland. The
results were very interesting, showing that the kilonova evolved rapidly,
over a matter of days, from a very blue to a red object, pretty much as the
models predicted. Buckley was quite struck by the matching of the
observations to the predictions in the blue part of the spectrum, using just
the known distance of the host galaxy. No other parameters needed
tweaking.

This initial blue component, which disappeared after about two days, was
consistent with ultraviolet observations made at an earlier time by the
Swift satellite. The SAAO observations, taken over a period of about nine
days, showed broad agreement with the predictions of the new kilonova
models. These show a rapid reddening of the spectra over timescales of
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OBIJECT TYPE RA DEC MAG | SIZE

NGC 40 Planetary 00h13m.4 |+72°31’.0|10.7 |37”
Nebula

NGC 188 Open 00h44m.5 |+85°20°.0(8.1 |13’
Cluster

NGC 6939 Open 20h31m.4 | +60°38'.3|7.8 |7
Cluster

NGC 6946 Galaxy 20h34m.8 |+60°09°.0|8.8 |12'x12’

Gyulbudaghian’s | Reflection 20h45m.8 |+67°58’.3 |16+ |0.9

Nebula Variable
Nebula

NGC 7023 Reflection 21h0Om.5 |+68°10°.0|7.1 |¥
Nebula

IC 1396 Emission 21h39m.1 |+57°30°’.0|/3.5 |50’
Nebula

NGC 7129 Open 21h42m.8 | +66°06’.0|11.5 |7
Cluster

NGC 7142 Open 21h45m.9 | +65°48.0(9.3 |4.3
Cluster

Sh 2-140 Open 22h18m.8 |+63°15'.4 (8.5 |9.3
Cluster

King 19 Open 23h08m.3 |+60°31’.8 9.2 |6’
Cluster

NGC 7510 Open 23h11m.5 |+60°34’.2 |79 |4
Cluster

22

FEBRUARY 2018

days. The results confirmed the conclusions of other investigators that the
kilonova explosion, resulting from the rapid (less than a minute) merger of
two neutron stars in orbit about each other, resulted in the ejection of a
fast (5% to 10% the speed of light) outflow of material, which was
observed at a high angle to the orbital plane of the neutron stars.

It was through good fortune that the SALT observations were able to be
undertaken. The information on the position of the optical counterpart to
GW170817, crucial for the SALT follow-up, was only received several hours
before the telescope could observe, from the US and Australian co-
authors. As Dr Petri Vaisanen, also one of the papers co-authors and the
SALT astronomer observing that night commented, after a flurry of
messages and emails that afternoon in Sutherland he finally got the
coordinates in time to make the observation, which was only just
reachable by SALT during the twilight. The Southern African Large
Telescope was only the third observatory worldwide to provide a
spectrum of the target, showing its anomalous behaviour and proving that
this was no run-of-the-mill transient event.

Once the target position had been determined a SALT target-of-
opportunity observation was undertaken using Director’s Discretionary
Time. The first SALT observation was one and half days after the initial
gravitational wave trigger. This delay was due to the time it took other
imaging telescopes to survey the large area where the event occurred in
order to locate its optical counterpart. SALT was able to take one more
observation, on 19 August, before it was well and truly lost as the kilonova
faded rapidly and was overwhelmed by the bright twilight sky.

Vaisanen added that they were really fortunate that the event did not
happen two days later, otherwise they would never have had the
opportunity to observe it with SALT. The SAAO and SALT had been poised
for some time to make such an observation, since the original discovery of
the first gravitational wave event in September 2015. Dr Stephen Potter,
the SAAO astronomer with responsibility for attempting follow-up
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observations of gravitational wave sources expressed his delight at the
results. He had heard from one of our Chinese collaborators about the
event and was in contact with David Buckley, who is principal investigator
of the SALT transient programme, about triggering a SALT observation,
once an accurate position was determined. We were getting rather
desperate at the prospects of getting a precise enough position in time for
a SALT observation. But in the end it came in the nick of time and it was
done.

As it happened, Buckley was attending a conference on transients in
Russia, when the news arrived of the detection of GW170817. However, it
was only the following day, when he was travelling home, that the final all-
important positional information became available. Other co-authors were
able to ensure that the observations were undertaken and the data
reduced quickly. Owing to the quick response of SALT and other SAAO
telescopes, crucial information on the nature of the gravitational wave
source was obtained. These have resulted in the publication of 8 refereed
papers containing observations conducted at the SAAO with the three
different telescopes (SALT, MASTER-SAAO and IRSF), including the paper
which is the subject of this press release.

The detection of an electromagnetic counterpart to a gravitational wave
source, coming only two years after the first gravitational wave detection,
bodes well for the study of future gravitational wave neutron star merger
events. The ability of SALT to respond promptly and appropriately to
transient alerts, in this case the GW170817 event, is one reason for the
success of the observations reported here and will hopefully result in
similar successes in the future.

News release, SAAO, 22 January, 2018
1 http://www.saa0.ac.za/press-rel ease/sal t-and-saao-tel escopes-

investigate-the-origin-of-the-first-detecti on-of -gravitati onal -waves-
produced-by-two-colliding-neutron-stars/
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by a slightly irregular haze extending a little to north-east. A few stars in
the western part of the nebula, part of the cluster Collinder 427, could be
glimpsed with some care.

Fig 4. The Iris Nebula.

The variable star PV Cephei fainter
than magnitude 16 is situated half a
degree south-west of NGC 7023.
PV Cephei has a faint variable V-
shaped nebula, known as GM 1-29,
or Gyulbudahian’s Nebula,
extending north from the star but
extremely difficult to spot at times.
Gyulbudahian’s Nebula is a little-

known variable reflection nebula,

similar to Hubble’s variable nebula.
This nebula, which changes brightness and shape over many months or
even years, has been a real challenge even for an 18-inch telescope.
Armen Gyulbudaghian is an Armenian astronomer at Byurakan
Observatory. He discovered this nebula in 1977, apparently during a
survey for new Herbig-Haro objects. The object as a whole is known as HH
215; the reflection nebula is officially catalogued as GM 1-20 (the M stands
for Magakyan, the co-author of the discovery paper. (Skyhound)

The starry King Cepheus is not by any means shy to show off the rare and
interesting objects in his kingdom, and rightfully so; to be part of a
monarchy is not everyone’s privilege, even if the monarch is a King fixed to
the starry sky.

MNASSA VOL 77NOS1& 2
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somewhat roundish shape with beautiful strings random curling through
the cluster. NGC 188 is one of the oldest clusters known at an estimated 7
billion years, and more than 5 000 light-
. years away. Inside the four-cornered
house-shaped constellation two objects
reside close together in harmony. The
open cluster NGC 7142 is situated 20’
- south-east of the reflection nebula/cluster
NGC 7129. The cluster is rich in starlight
which could well emanate from a few
dozen unresolved stars. NGC 7129 is one
015 80 s et hisns T ey of a kind and one to remember: only a
small group of six outstanding stars in a
square shape with the four brighter ones towards the north fully covered
in haziness.

Fig 3. SH 2-140

Further south-east the diffuse nebula Sh 2-140, a prototypical cometary
globule which is part of the Cepheus bubble of expanding gas and dust
around OB2 stars. The beauty enfolded in the nebulosity is the group of
stars known by its nickname, the “Sailboat Cluster”, giving a truly
remarkable impression. When | visited the Astro Camp in Portugal a few
years ago | made a sketch of it but could not detect the nebulosity around
it at the time. Probably using a nebula filter would of brings it out (see
sketch).

In the western part of the constellation is probably one of the most
beautiful diffuse nebulae ever seen, not so much through the eyepiece of
a telescope but definitely through the eye of the Hubble telescope. NGC
7023 is popularly known as the Iris Nebula, a small reflection nebula
surrounding a magnitude 7 star. When | observed this nebula through an
8-inch telescope at a northern Astro camp | had no trouble seeing its glow
with an outstanding star towards the brighter centre clearly surrounded
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Inauguration of 10" Regional Office Coordinated by South
Africa-based OAD

The European Regional Office of Astronomy for Development was officially
established yesterday at a signing ceremony in Leiden, the Netherlands.
The event was attended by the then South African Minister of Science and
Technology and marked the formation of the tenth Regional Office of
Astronomy for Development, which is coordinated by the global office
based in South Africa.

On 26 February 2018, the European Regional Office of Astronomy for
Development (ROAD) was brought into existence at a signing ceremony at
Leiden University in the Netherlands. It was preceded by a ceremonial
address by Grace Naledi Pandor, former South African Minister of Science
and Technology (now Minister of Higher Education). The occasion also
marked the appointment of the minister as honorary visiting Oort
Professor of 'Astronomy for Development'.

The ceremony signified the creation of the
International Astronomical Union’s (IAU)
tenth Regional Office, coordinated by the
global  Office of Astronomy for
Development (OAD). The OAD is hosted at
the South African Astronomical
Observatory through an agreement
between the IAU and the National
Research Foundation (NRF). The European
ROAD will be operated jointly by the
European Astronomical Society and Leiden
University.

Fig. 1Dr Vanessa McBride signing the agreement
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Professor Piero Benvenuti, General Secretary of the IAU was present to
sign the agreement on behalf of the IAU: “The role of the European ROAD
is a particularly delicate one because it has to operate in a Continent in
which astronomical research, education and outreach activities are well
developed. At the same time, it has to coordinate with the existing ROADS,
which are facing different type of challenges. Given the experience of
Leiden Observatory and the European Astronomical Society, | am
confident the new ROAD will achieve its goals brilliantly.”

The global OAD was represented by Acting OAD Director, Dr Vanessa
McBride, who said “We are delighted to welcome the European Office to
our family of regional offices of Astronomy for Development, and are
excited about the opportunity this will present for a fresh perspective on
the role of fundamental sciences in sustainable development.”

Fig. 2 Group image of the dignitaries at the signing ceremony. Dr. Vanessa
McBride is second from left and Minister Pandor 4™ from the left.

Regional offices work closely with
the OAD to execute the vision of
“Astronomy for a better world”,
with a focus on a geographic or
cultural region. The other regional
offices are located in: Colombia,
Jordan, Ethiopia, China, Portugal,
Thailand, Armenia, Zambia and
Nigeria. The newest regional office
in Europe will carry out and coordinate relevant astronomy-for-
development activities in all three Task Force areas defined in the IAU
Strategic Plan — Universities and Research, Children and Schools and Public
Outreach, focusing on accomplishing the United Nations Sustainable
Development Goals in Europe. These tasks will be carried out in
cooperation with existing activities of Pan-European and national
astronomical organisations.
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comprises only a handful of stars in a loose irregular triangular shape and
is relatively outstanding against a busy star field.

XMM:Npwton * -
‘L. MOST72. -+

1. XMM-Newton
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Fig 2. PSR B2224+65 and its jet, observed in x-rays by XMM-Newton. The
inset is an enlargement and the arrow gives the direction of the proper
motion of the pulsar.

2226000

Open clusters always show some sort of special character, bringing
pleasure to the eye. One such cluster is NGC 7510, situated to the east
from King 19. The cluster contains about a dozen faint stars in a close,
elongated, strange bar formation south to west, an attractive sight. The
thin arrowhead bent at the south-western tip and barely seen covered in a
nebulosity glow.

Close to the Cassiopeia border in the northern part of the constellation an
outstanding planetary nebula can be found, one not shy to make itself
known to the observer. NGC 40, is bright and easy to see as a north-south
oval with a prominent central star known as a short-lived Wolf-Rayet type.
The planetary displays a smoky grey colour with a tint of blue.

Probably the most northerly open cluster is NGC 188, out of sight but not
out of mind for us in the south. It comprises a swarm of faint stars in a

MNASSA VOL 77NOS1& 2
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A twosome can be seen in the open cluster NGC 6939 and galaxy NGC
6946 with a low-magnification eyepiece of a moderate telescope, situated
in the far western part of the constellation. NGC 6939 is a fan-shaped
mass of faint stars, spraying out towards east quite orderly and well seen.
The surface has a granular appearance, indicating fainter members, and
with averted vision some of these faint stars may perhaps be spotted. A
lovely knot of faint stars can be glimpsed north-east of the cluster core,
but only with the utmost care. David Knisely called the open star cluster
the “Right-angle Cluster”, due to its oddly well-ordered rows of stars that
seem to form a distinct right angle. Others have referred to the cluster as
the Seacrest Cluster in reference to the stadium lights at Lincoln,
Nebraska's Seacrest field, but that name has more or less faded.

The soft oval galaxy NGC 6946 is barely 40’ towards the south-east, one of
the nearest open spirals, but still very much further away in the distance
from the cluster. It is a typical SC spiral galaxy, hazy at the edges, with
several knots and patches in the spiral arms, with a barely seen
brightening towards the small nucleus. Several supernova explosions have
been detected over time in this galaxy. The contrast in brightness
between the two objects lend a special touch to this field of view.

The very large emission nebula IC 1396, close to the southern border with
Cygnus is easily seen through binoculars in transparent really dark skies.
The large hazy nebula is home to a number of various magnitude stars in
knots and strings, a denser concentration towards the middle and patches
of dark areas. Always wondered where to find the famous Herschel’s
Garnet Star? Well, wonder no more; simply find the 3.9 magnitude mu
Cephei in the northern fringes of IC 1396. Herschel’s Garnet Star (mu
Cephei) stands out proudly in a rich orange-red colour.

Barely a degree west of the border with Cassiopeia, Ivan R. King of the

Harvard College Observatory discovered an open cluster, now catalogued
as King 19, which reigns over its own kingdom domain so to speak; it
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“Europe has its own unique development challenges. We look forward to
working with the other regional offices in using astronomy and its related
tools and skills to impact socioeconomic development” said Prof Roger
Davies, President European Astronomical Society. The signing ceremony
will be followed by a symposium on “Science Diplomacy and International
Development” on 27 February, organised jointly by the European
Commission Space Awareness project, Leiden Observatory, the Leiden
African Studies Centre, the Leiden University Faculty of Governance and
Global Affairs and the Leiden University Hague Campus. Minister Pandor
will give a lecture on “Science Diplomacy and the Square Kilometre Array”
and Dr. Vanessa McBride will present at talk titled “IAU Astronomy for
Development Programme”.

Prof. Donald Lynden-Bell CBE, FRS
(5 April 1935 — 5 February 2018)

We regret to announce the death in Cambridge on 5 February 2018 of Prof
Donald Lynden-Bell who was a board member of the South African
Astronomical Observatory in its early days and a good friend to South
African Astronomy. He knew several members of the SA astronomical
community personally.

Donald was well-known for several important contributions to
astrophysics. He first suggested that galaxies contain black holes at their
centres and that they are responsible for the energy of quasars. He,
Sandage and Eggen developed the influential idea that our galaxy formed
from a gigantic gaseous cloud. He was also one of the "Seven Samurai"
who postulated the existence of a "Great Attractor" partly responsible for
the motion of local galaxies (a former SAAO astronomer, Gary Wegner,
was also one of this group).

MNASSA VOL 77NOS1& 2 7



Donald was Professor of Astrophysics at Cambridge University since 1972
and the recipient of many honours including the Kavli Prize and Fellowship
of the Royal Society.

Fig 1. L-R Bernie Fanaroff,
George Nicolson (HartRAO) and
Donald Lynden-Bell met at the
retirement conference in honour
of MW Feast in 1992, held at
UCT.

A few personal anecdotes:
Donald, though fundamentally
kind, could be demanding but
also could play the part of eccentric professor. | first met him at Caltech in
1970 and it was he who interviewed me for a job at the Royal Greenwich
Observatory - a somewhat terrifying experience. He seems to have
approved of me nevertheless! In Cape Town, some years later, he turned
up for a dinner appointment at our house and as | opened the door he
asked immediately if he could have a bath! On another occasion, a cloudy
night at Sutherland, we were talking of interesting numbers, including
1729 - the subject of a famous Ramanujan-Hardy story in which the former
identified it as the smallest number that could be expressed as the sum of
two cubes in two different ways. This we had to verify immediately!
Donald was not one to tolerate idle minds.

We have lost a valued friend.

lan Glass
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Sky Delights: King Cepheus
Magda Streicher

The constellation Cepheus, known as the King of Ethiopia, can be found
suspended from the northern Milky Way, accompanied by his queen, the
constellation Cassiopeia and their daughter Andromeda. The shape of the
constellation strongly resembles that of a square house with a pitched
roof. Cepheus is a northern constellation which borders on the polar
constellation Ursa Minor. It is not visible to southern hemisphere
observers, but can be seen throughout the year from northern
hemisphere areas. Cepheus is a constellation that holds a few exceptional
objects, some of them having been given the strangest names, like the
Cave Nebula, the Bubble Nebula, the Elephant Trunk, the Guitar Nebula,
the Iris Nebula, the Bow-tie Nebula, the Wizard Nebula, the Fireworks
Galaxy, and then in that mix of objects also Gyulbudaghian’s Nebula.
Some of these objects will be
described in this article. The King
______ is also proud to have under his
A a rule the pulsar PSR B2224+65 and
its X-ray jet (Fig 2.). A former
IR . . binary companion of the pulsar is
— , perhaps a runaway star, identified
IO R T as the fastest known neutron star

"X _ racing through space at an
el N estimated 7.75 million km per
v hour, and about 6 000 light-years
R distant. The richness of objects in
I, W King Cepheus’s domain is amazing
‘ e and it is up to us to explore it.

Ly

oPolaris -

UMi

Fig 1. Map of the constellation
Cepheus.
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include the surprising discovery of a transient source just 400 pc from the
central black hole, and preliminary results from polarimetric imaging
derived via the Rotation Measure Synthesis method. | will conclude with
an update on the 'Next Generation Very Large Array' -- a proposed major
high frequency synthesis array, to replace the JVLA sometime after 2025.

Astro-Coffee

Title:

Speakers: Catherine Cress, Sean February, Matthew Cawood & Israel
Tshililo

Date: 29 June

Time: 13h00 — 14h00

Venue: 2nd floor auditorium SKA office, Pinelands

NASSP

Title: Travel through Space and discover the mysteries of Sprites: First
recordings of these dazzling lights in South Africa

Speaker: Professor Michael Kosch from SANSA.

Date: 12 April

Time: 10h00-11h00

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

AIMS

Title: Machine learning for supernova classification

Speaker: Anais Moller from the Australian National University
Date: 20 November

Time: 14h00

Venue: Upstairs Hall

None given.
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