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Tercentenary of Nicolas-Louis de La Caille

l.S. Glass (SAAQ)

Nicolas-Louis de La Caille, the French astronomer who visited the Cape in 1751 to
1753 and made the first telescopic catalogue of the sky, was born just 300 years ago,
on 28 December 1713. From September to December 2013 the Paris Observatory is
holding an exhibition on his life and work.

La Caille came from a very religious family who hoped that he would become a priest.
He did, in fact, study for the priesthood but balked at being ordained and instead
became a deacon. He is often known as the Abbé de La Caille, but this was almost a
courtesy title. During his student years he became more and more fascinated by
astronomy and eventually landed a job at the Paris Observatory. Here his abilities
became obvious and he learned to be an astronomer and also a mapmaker,
specializing in large-scale surveying or geodesy.

He was appointed a professor of mathematics at the Mazarin College, a prestigious
institution then part of the University of Paris. Here he had his own observatory and
soon established himself as the most active French astronomer of his generation. He
wrote textbooks extolling Newtonian physics, was an indefatigable calculator of all
kinds of tables and, on a practical level, made very precise observations of the
positions of stars and solar system objects.

To get the distances of the planets by trigonometry he decided to use the longest
possible baseline, one that would stretch from Europe to Cape Town. He applied for a
grant to mount an expedition and duly made the long sea voyage. He was well
supported by Ryk Tulbagh, the Dutch East India Company Governor of the time and



built a small observatory on the shoreline of Table Bay. Here he observed every
possible night for a year and made a systematic survey of the sky south of the Tropic
of Capricorn, getting the positions of about 10,000 stars.

He found it necessary to define 14 new constellations and one of these he called
Mons Mensa or Table Mountain. His constellation names are still in use. He also
found a number of nebulous objects but could not investigate them properly because
his telescope had an aperture of only 12 mm.

In his second year at the Cape, La Caille decided to measure the local radius of the
earth. He needed to know its shape in connection with his triangulation of the
planets. It had recently been found to be somewhat flattened towards the north pole
and he wanted to find out if the same was true in the south, He carried out an
elaborate survey from Cape Town to a spot near the Piketberg and, to his surprise,
found that the earth seemed to be slightly pear shaped! [Later it was shown that the
gravitational attraction of Table Mountain and the Piketberg had affected his latitude
measurements].

La Caille, though a very shy man, found on his return to Paris that he had become
famous. He carried on his observational programmes from his Mazarin College
Observatory. His results were useful to the French mathematicians of the period who
had realized that Kepler’s laws were not followed exactly. The mutual interaction of
the planets and the flattening of the earth were found to be causing many subtle
effects that made their positions as well as that of the Moon very hard to predict
with precision. Using the theories of his friend, the mathematician Clairaut, he
managed to construct new tables of the Moon that were precise enough to make it a
means for determining time at sea and so finding longitudes, a great boon to ships’
captains.

La Caille had a number of brilliant pupils, including the chemist Lavoisier who paid
tribute to the quantitative methods he had learned from his teacher. These led him
to the discovery of the conservation of mass in chemical reactions. But La Caille
influenced many others also including Lalande and Bailly.

The return of Halley’s comet towards the end of his life was of great interest and the
precise calculation of its reappearance by Clairaut was regarded as a great triumph of
Newton’s laws, which therefore applied to comets as well as to solid bodies like
planets. It was in fact La Caille who gave Halley’s Comet its name!
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The 2013 Eta Aquariids from Bredell

T P Cooper

Summary

Weather permitted continuous coverage of the eta Aquariids for the first time in
many years. This fortunate occurrence allowed the author to observe the maximum
activity, which peaked at around ZHR=135 + 16 at about solar longitude ()\@) =45.6°,
on the morning of 2013 May 6, and at about double the zenithal hourly rate observed
in recent years. A total of 256 eta Aquariids were observed in 15.68 hours
observation by the author. A summary of the observations and derived shower data
is provided.

Background

After a period of many decades in which the eta Aquariids were characterised by few
observations, this shower, the outbound debris stream from comet 1P Halley, has
been better observed in more recent times. A number of articles have appeared in
which the observed activity has been characterised. The author published a review
paper (Cooper 1996) based largely on southern African observations during the
period 1986-1995, which concluded the maximum during this period occurred at )\@ =
43.5-44.0° and with ZHR = 60-70/hr, with the exception of 1993, when the ZHR
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increased to 110 on the morning of May 3 (at )\® ~ 43°). The paper concluded that a
previous outburst above ZHR = 100 had similarly occurred in 1980. Dubietis (2003)
analysed the long-term activity from both meteor showers related to comet 1P
Halley, the eta Aquariids and the Orionids, and concluded the activity profiles might
be cyclical, with a period of 12 years between ZHR maxima. He also drew attention
to the filamentary structures present in both streams, and alluded to in the paper by
Cooper. Jenniskens (2006) concluded the activity profile is asymmetric, and consists
of a narrow component with maximum at )\© = 44.4° superimposed on a broader
component, which no doubt results in the activity often observed for several days
after the normal maximum, and the asymmetric nature of the overall rate profile. He
concluded variations in the rate of the first component occurred depending on
whether Jupiter was on the same side of the sun as earth in its orbit.

Historical rates of the eta Aquariids, and the 2013 Rate Profile

Figure 1 shows the ZHR at maximum derived from Cooper (1996) and Dubietis (2003),
and from the IMO database since 2008. There is a wide scatter in peak rates, but
there appears to be a general decrease in rates from the mid 1980s from ZHR ~80
down to ~50 by 2000, followed by a recovery in rates by 2010. Periods of enhanced
activity can be seen superimposed on this slow cycle, for example from 1993 to 1995,
and then again clearly in 2013. There is insufficient detail to enable confirmation of
the aforementioned twelve year periodicity, but rather there seems to be a slow
oscillation in rates with a period of perhaps several decades. Outside the years
showing enhanced activity, the ZHR is normally within the limits of ZHR = ~40-80.

Similar to 1980 and 1993, the eta Aquariids again showed enhanced activity in 2013.
In contrast to previous years, weather conditions allowed almost complete coverage
of the rise and fall in activity, and the author logged 15.68 hours observations on all
mornings from May 1 to May 8, seeing 256 eta Aquariids and 76 other meteors. The
256 shower members logged account for 20% of all eta Aquariids reported to the
IMO by 57 observers globally during the 2013 apparition, and demonstrates the
importance South African observations can contribute to the understanding of this
important meteor shower. Alas no other South African observations were made
during 2013, despite wide coverage in several daily newspapers, an ASSA Comet and
Meteor Circular, and email exchanges when it was clear an outburst was underway.

The complete data set of the author is given in Appendix 1, correctly formatted as
required for submission to the IMO Visual Database. Those who intend to submit
observations in future should use the same format. The rate profile based on the
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ASSA on-line Announcements

If you want to receive notifications of when issues are ready for download, then you
need to register with the “assa-info” yahoogroup NOW. This forum will also be used
to communicate ASSA-related matters, general ASSA news and information.

« To join, simply send a blank email (no subject needed) to assa info-
subscribe@yahoogroups.com and follow the instructions received.

« To unsubscribe (e.g. to remove a redundant email address), send mail to:
assa_info-unsubscribe @yahoogroups.com

To post a message, email: assa_info@yahoogroups.com

You can also join a second yahoo group, “assa_discussion”. This mail list will be used
to distribute news and discuss queries of general astronomical related matters.

- To join, send a blank email (no subject needed) to assa discussion-
subscribe@yahoogroups.com and follow the instructions received.

- To post a message, send email to: assa_discussion@yahoogroups.com

« To unsubscribe (eg to remove a redundant email address), send mail to:
assa_discussion-unsubscribe @yahoogroups.comASSA has also created a new
format for their Website (http://assa.saao.ac.za). This is at present being
populated with more content to allow better communication among the
amateur astronomical community.

You can also now find ASSA on social media: On Facebook at
https://www.facebook.com/Astrosocsa and on Twitter: @AstroSocSA

Ask an Astronomer: A link to this is provided on the website
http://assa.saao.ac.za/contact-us/ask-an-astronomer/ Queries will be routed to Case
Rijsdijk (Communications Director) who will take care of the query and if anything of
general interest emerges, posts it on ASSA Mail lists, etc.

Report a sighting: A link to this is provided on the website
http://assa.saao.ac.za/contact-us/report-a-sighting/ The report will be routed in the
first instance to Kos Coronaios (Observing Director) who will make the decision of re-
routing it as appropriate to someone who can answer the question.
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Photo taken 2013 December 07 by Auke Slotegraaf. The Nova is marked. At the

bottom is Alpha Cen and the other bright star is Beta Cen
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global observations, which include those of the author, is shown as Figure 2. Rates
remained low until about )\® = 44°, corresponding to 2013 May 4. On the morning of
May 5 rates had started to increase more rapidly, and peaked about )\© = 45.6°, in
the early hours of May 6. The shower was probably at about its peak rate as morning
twilight broke, as rates remained near the same ZHR until 15h00 UT on May 6, as
observed elsewhere on the globe. Rates dropped rapidly thereafter. Examination of
Figure 2 shows clearly that the 2013 eta Aquariids peaked well above the historical
ZHR~80, and indeed were above this level for two full days.

The findings are very close to the predictions of Sato (2013). Through orbital
modelling he announced on May 4 that the earth would make a close approach to
filaments of particles ejected from comet 1P Halley at its =910 and —-1197 (that is
910BC and 1197BC) apparitions, resulting in two peaks or possibly one continuous
peak from about 05h45 to 21h00 UT on May 6, and that enhanced activity was
possible for two full days. Observations show these predictions to be very close to
what happened in reality!

Meteor Characteristics

Analysis of the 256 eta Aquariids observed by the author gave an overall mean
magnitude of 2.24. The mean magnitude by date is given in Table 1, along with n, the
number of shower members used to determine the mean.

Date Mean ETA n
magnitude

May 1 4.25 2
May 2 3.67 3
May 3 2.46 14
May 4 1.86 21
May 5 1.86 51
May 6 2.28 71
May 7 2.32 59
May 8 2.51 35
Mean 2.24 256

Table 1 Mean magnitude of observed eta Aquariids

While meteor rates were highest on the morning of May 6, the observed meteors
were not brighter at maximum. There is a slightly lower mean magnitude on the
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mornings of May 4 and 5, when the mean eta Aquariid magnitude was 1.86,
compared to May 6-8, when the mean was 2.34, possibly indicating slightly larger
meteoroids were encountered just before the peak than after. Few fireballs were
encountered during 2013, the only two magnitude —3 eta Aquariids being observed
on the mornings of May 5 and May 7. These were the brightest meteors observed
during the campaign. The percentage of observed eta Aquariids leaving trains was
48.8%, the percentage increasing for brighter members, which were often noticeably
green.

Concomitant activity

Apart from the 256 eta Aquariids, a further 76 non-shower members were logged,
including 22 May Capricornids (Wood), 1 April Lyrid, 3 alpha Scorpiids, and 50
meteors logged as sporadic. These sporadic meteors are the remainder which could
not be assigned to any known radiants, or in a small number of cases there was some
doubt as to their radiant assignment. However, a number of the meteors logged as
sporadic were observed to emanate from specific regions of sky. Several meteors
were noted to emanate from Aquila, and ten from the region of Grus or Piscis
Austrinus. This latter activity may be significant, as on the morning of 2003 May 4
the author noted more than a dozen meteors in 2.0 hours emanating from a similar
region, the plotted paths indicating a radiant at 335°, -28°. There is no previous
activity noted from this radiant either in Jenniskens (2006) or Wood. The author
intends to observe the region with low-light video in the future to confirm the
presence of any radiants active around the time of the eta Aquariids.

Conclusions

The eta Aquariids underwent enhanced activity in 2013, with peak rates about
double those of recent years, and peaking at )\© = 45.6°, a little later than the
published date for Jenniskens first peak. Intensive observations are requested for
2014 with greater participation from ASSA members to confirm whether the 2013
activity continues at the enhanced rate. The moon will pose no hindrance, and
conditions are excellent again to monitor the rise to and fall from maximum.

Acknowledgements

Data used in the preparation of Figures 1 and 2 was obtained from the web-site of
the International Meteor Organisation at www.imo.org and is reproduced with kind

The brightest recent nova was Nova Cygni 1975, which reached mag 2.0. Recently
(2013 August) Nova Delphini reached mag 4.3, making Nova Cen 2013 (so far) the
brightest nova this century.

2013 December 07

This morning, the nova was still a naked-eye spot just to the left of beta Centauri,
despite the terrible light pollution (and the onset of day). From an 8-second photo of
the region (50-mm, f/5.6), the nova is slightly fainter than Upsilon-1 Cen (HR 5249,
HD 121790, V=3.87) but brighter than Upsilon-2 Cen (HR 5260, HD 122223, V=4.34).
Using Iris's aperture photometry routine, the nova has V=4.1 +/- 0.2.

Distance to Nova Cen 2013

The brightness of a nova can be used to gauge approximate distance. The distribution
of their absolute magnitudes shows twin peaks, one at -8.8 and a second at -7.5.
Buscombe and de Vaucouleurs showed in 1955 that the mean magnitude of novae 15
days after maximum light was a constant; more recent work (1995) shows that the
absolute magnitude 15 days post-max is -5.60 * 0.14. There are, however,
exceptional objects that suggest this method be used with caution.

Assume the V magnitude at maximium is 3.7, guessed from the AAVSO light curve.

The relationship between absolute (M) and apparent (m) magnitude depends on the
distance (d, in parsecs):for M =-7.5, m = +3.7: d = 1738 parsecs.

So, with enthusiastic hand-waving, we can say the nova lies between 5,700 and
10,000 light years from Earth.

Thanks to Auke Slotegraaf for this item.
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next time you decide to wander around outside under the starry skies, take a
telescope along and observe the deep-sky objects through different eyes — it will
definitely colour your perspective on some of these objects.

OBJECT TYPE RA DEC MAG SIZE
NGC 1704 Galaxy 04h54m.2 -53°22°.2 11.8 1.8'x1.4’
NGC 1803 Galaxy 05h05m.5 -49°34’.5 134 1.3’x0.8’
Hipparcos Star 05h11m.8 -45°02’ .4 8.8 *

24186

Kapteyn’s

Star

NGC 1930 Galaxy 05h25m.9 -46°44’.5 12.5 1.9'x1.2’
HD 36519 Asterism 05h29m.8 -43°38".7 8 16’

Star Group

ALESSI Asterism 05h30m.8 -49°38’.8 9.5 12’
J0530.9-4938

NGC 2132 Open Cluster 05h54m.5 -59°50".8 8 25

NGC 2148 Galaxy 05h58m.7 -59°07’.6 14 1.1'x0.8’
NGC 2221 Galaxy 06h20m.3 -57°34’.8 13.6 2.0’x0.5’
NGC 2222 Galaxy 06h20m.4 -57°32°.2 139 1.5'x0.3’

Stop Press — Nova Centaurus 2013!

On Monday, December 02, Australian amateur astronomer John Seach (Chatsworth
Island, NSW) discovered a nova in Centaurus, not far from beta Centauri.

A nova is a massive nuclear explosion on a dying star. These stars - white dwarves -
are the final evolutionary stage of Sun-like stars. A typical white dwarf has a mass
similar to the Sun but its size is similar to the Earth: a teaspoonful weighs a ton. The
nearest known white dwarf is Sirius B.

About 40 stars go nova each year in our Milky Way, but only about 10 of these are
actually observed. Once a nova is observed, a light curve can be compiled, and based
on the curve, it is classified as either a fast, slow, very slow, or recurrent nova. A fast
nova drops by 3 magnitudes from maximum within 100 days, while it takes 150 days
or more for a slow nova to dim by the same 3 magnitudes. Very slow novae remain at
maximum light for a decade or more! Recurrent novae have at least two observed
outbursts, separated by decades.

permission of Geert Barentsen. Comments from Peter Jenniskens are gratefully
acknowledged.
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Appendix 1
SHOWERS OBSERVED : ETA=eta Aquariids SPO=sporadics
MCP=May Capricornids ASC=alpha Scorpiids
LYR=Lyrids
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HOURLY RATES

Date Time Field T eff F LM ETA | MCP LYR ASC | SPO | Tota

2013 uT a,0 hours |
Apr30/May 1 | 0128-0228 322,-5 1.00 1.0 5.20 1 0 0 0 2 3
Apr30/May 1 | 0228-0328 322,-5 1.00 1.0 5.30 1 2 0 0 4 7
May 1/2 0130-0230 330, -10 1.00 1.0 5.00 1 2 0 0 0 3
May 1/2 0230-0330 330, -10 1.00 1.0 5.15 2 0 0 1 2 5
May 2/3 0128-0228 330, -10 1.00 1.0 5.25 9 0 0 0 3 12
May 2/3 0228-0328 | 330, -10 1.00 1.0 5.40 5 1 0 0 5 11
May 3/4 0130-0230 | 320,+05 | 1.00 1.0 5.30 6 2 0 0 2 10
May 3/4 0236-0336 | 335,+10 | 1.00 1.0 5.50 15 0 0 0 3 18
May 4/5 0134-0204 | 327,+02 | 0.50 1.0 5.60 7 1 1 0 1 10
May 4/5 0204-0234 | 327,+02 | 0.50 1.0 5.65 15 1 0 0 0 16
May 4/5 0234-0304 327, +02 0.50 1.0 5.75 11 1 0 1 0 13
May 4/5 0304-0334 327, +02 0.50 1.0 5.80 18 1 0 0 1 20
May 5/6 0129-0159 322, -05 0.50 1.0 5.65 9 1 0 1 3 14
May 5/6 0159-0229 322, -05 0.50 1.0 5.65 18 3 0 0 1 22
May 5/6 0229-0244 322, -05 0.25 1.0 5.70 11 0 0 0 0 11
May 5/6 0244-0259 322, -05 0.25 1.0 5.70 10 0 0 0 1 11
May 5/6 0259-0314 | 322,-05 | 0.25 1.0 5.70 11 0 0 0 0 11
May 5/6 0314-0329 | 322,-05 | 0.25 1.0 5.75 13 1 0 0 0 14
May 6/7 0128-0200 | 322,-05 | 0.51 1.0 5.80 15 1 0 0 4 20
May 6/7 0200-0230 | 322,-05 | 0.50 1.0 5.80 15 1 0 0 2 18
May 6/7 0245-0315 | 322,-05 | 0.50 1.0 5.70 16 0 0 0 3 19
May 6/7 0315-0330 322, -05 0.25 1.0 5.70 12 0 0 0 0 12
May 7/8 0131-0201 322, -05 0.50 1.0 5.47 5 0 0 0 4 9
May 7/8 0201-0231 322, -05 0.50 1.0 5.55 8 1 0 0 3 12
May 7/8 0238-0308 322, -05 0.50 1.0 5.60 12 3 0 0 1 16
May 7/8 0308-0334 322, -05 0.42 1.0 5.65 10 0 0 0 5 15
Total 15.68 256 22 1 3 50 332
Lyrid May 5 maybe eta Lyrid, seen in peripheral vision
May Cap = combined alpha, gamma and omega Capricornids
MAGNITUDE DISTRIBUTIONS

SHOWER DATE LM -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6
ETA Apr30/May 1 | 5.20 0 0 0 0 0 0 0 0.5 0.5 0 0
ETA Apr30/May1l [ 530 |0 0 0 0 0 0 0 0 0 1 0
ETA May 1/2 500 |0 0 0 0 0 0 0 0 0.5 0.5 0
ETA May 1/2 515 | 0O 0 0 0 0 0 1 0 0.5 0.5 0
ETA May 2/3 525 |0 0 0 0 0 4 0 1.5 3 0.5 0
ETA May 2/3 5.40 0 0 0 1 0 0 1 1.5 1.5 0 0
ETA May 3/4 5.30 0 0 0 0 1 1 1 1 1.5 0.5 0
ETA May 3/4 5.50 0 0 0 2 2 2 3.5 4.5 1 0 0
ETA May 4/5 5.60 0 0 0 0 1 2 0 1 2 1 0
ETA May 4/5 5.65 0 0 1 1 0 4 4.5 4 0.5 0 0
ETA May 4/5 5.75 0 1 0 0 1 2 2.5 2.5 2 0 0
ETA May 4/5 580 |0 0 2 0 3 2 2 5.5 2.5 1 0
ETA May 5/6 565 |0 0 0 0 0 4 2 2 0 1 0
ETA May 5/6 5.65 0 0 0 1 2 3 6 3 1.5 1.5 0
ETA May 5/6 5.70 0 0 0 1 2.5 1.5 3.5 1.5 1 0 0
ETA May 5/6 570 | O 0 0 1 2 2 0 0 3.5 1.5 0
ETA May 5/6 5.70 0 0 0 0 2 3 2 1.5 1 1.5 0
ETA May 5/6 5.75 0 0 0 0 0 1 2 2.5 4 3.5 0
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magnification and care are needed to reveal that both grow a little brighter towards
the middle area. The direction of NGC 2221 is north to south and seems to be slightly
slimmer. A few very faint stars can be glimpsed around the immediate field of view.
The northern companion galaxy NGC 2222 is slightly tilted in a north-west to south-
east direction barely 1.5’ towards the north of NGC 2221. In the west, between the
two galaxies, a visible double star forms a triangle with the two galaxies. | have not
dared to suggest searching for the very faint galaxy PGC 18839, which has a
magnitude of just 15, just 2.5’ further north, but if the opportunity arises, go for it.

Two objects, NGC 2148, a galaxy, and NGC 2132, a star cluster, can be found within a
one-degree area about 3 degrees west of the Pictoris twin galaxies. NGC 2148 is no
brighter than the above-mentioned two galaxies and displays only an extremely faint,
roundish glow. The star cluster NGC 2132, about 52’ south-west, comprises only a
few stars, of various magnitudes, that are slightly more outstanding against the
background star field. What is however, more notable, is the fact that the stars vary
from yellow to deep orange in colour. Closer investigation reveals many fainter stars
accompanying this group of stars. But this group of stars is a surprise package. Its
southern member, HD 40307, which is situated only 42 light years away, has been
studied in detail lately and has been found to house a few super-Earths orbiting the
orange dwarf star. The exoplanet-hunting HARPS spectrograph in Chile discovered
that HD 4037g lies in the system’s habitable zone with a mass of that of between 4
and 10 Earths. The exoplanet’s orbital period is 198 days, meaning HD 4037g
receives about 62% of the heat Earth receives from the Sun (John Bochanski).

Fig. 5. NGC2221 and
NGC2222, a pair of
galaxies in Pictor

In the normal course of events the heavens may sometimes come across as
uninteresting when one merely glances at them, just in passing, as it were — but the
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About 2 degrees east of NGC 1803 there is a grouping that is not particularly
substantial, but nevertheless worth a visit. ALESSI J0530.9-4938 is known as an
asterism consisting of three magnitude 9 stars slightly more outstanding in a line
from north to south. Three more stars towards the western field of view complete a
sort of half-moon appearance opening towards the south as seen in a wider field of
view. ltis categorized as a “Milky Way Field”.

Move across to the eastern part of the constellation to pin-point beta Pictoris. An
intensive study around the magnitude 3.8 white-coloured type A3 star, 63 light years
away, is being undertaken of late. An object with a radius 2—3 times that of Jupiter
was found as it occulted beta Pictoris. A team led by Anne-Marie Lagrange (Grenoble
Observatory, France) announced a possible planet orbiting the youth star beta
Pictoris’s dust disk, at a projected distance of only 8 a.u., putting it comfortably
within the realm of the giant planets as in our solar system.

The lovely double star iota Pictoris is situated in the far western part of the
constellation, which could be seen as representing the steady stay of the painter’s
drawing board, barely 30" west of the galaxy NGC 1705. The two members of this
attractive pair are very similar in appearance, with a 5.6 magnitude primary
displaying a yellow-white colour and the 6.4 magnitude secondary appearing to be
slightly yellow-grey and, therefore, darker in shade. The separation is 12.3”, which is
quite easy to split in amateur telescopes. However, the galaxy gives a very soft oval
impression in the company of two magnitude 11 field stars. From a hazy edge it rises
slowly to a brighter middle part.
Fig. 4. The galaxy NGC1705 in Pictor

More towards the central eastern part of
Pictor we find a special pair of galaxies forming
an imaginary triangle of 1.5 degrees to the
west with magnitude 5.8 nu Pictoris and
- . magnitude 5.6 mu Pictoris. This is the nearly
identical twin system NGC 2221 and NGC 2222
— | cannot think of them in any other terms:
two very faint dust flecks, the one just like the
other. If you have not been able to spot them,
don’t be concerned — this is a very difficult pair
of galaxies to glimpse even with bigger
amateur telescopes. Although it’s a challenge,
| spotted these two with averted vision from my very dark observation site. Higher

NGC 1705 - Galaxy - Pictor

ETA May 6/7 580 |0 0 0 0 2 1 2.5 5 2.5 2 0
ETA May 6/7 580 |0 0 1 2 3 4 1.5 1 2.5 0 0
ETA May 6/7 570 |0 1 1 0 0 1 2 7.5 2.5 1 0
ETA May 6/7 570 | O 0 0 0 1 1 1.5 1.5 4.5 2.5 0
ETA May 7/8 547 |0 0 0 0 0 0. 0.5 3.5 0.5 0 0
ETA May 7/8 5.55 0 0 1 0 1 1 2 2 0 1 0
ETA May 7/8 560 [0 0 1 0 1 0 2 6 2 0 0
ETA May 7/8 5.65 0 0 0 0 1 0 1.5 4 0.5 3 0
MCP Apr 29/30 530 [0 0 0 0 0 0 0 2 0 0 0
MCP May 1/2 500 [0 0 0 0 0 1 1 0 0 0 0
MCP May 2/3 540 [0 0 0 0 0 0 0 0 0 1 0
MCP May 3/4 530 | O 0 0 0 0 0 0 1 1 0 0
MCP May 4/5 560 |0 0 0 0 0 0 0 0 0 1 0
MCP May 4/5 5.65 0 0 0 0 0 0 1 0 0 0 0
MCP May 4/5 5.75 0 0 0 0 0 0 0 1 0 0 0
MCP May 4/5 580 |0 0 0 0 0 0 0 0 0 1 0
MCP May 5/6 5.65 0 0 0 0 0 0 0 1 0 0 0
MCP May 5/6 5.65 0 0 0 0 0 0 2 0 1 0 0
MCP May 5/6 5.75 0 0 0 0 0 0 0 0 0.5 0.5 0
MCP May 6/7 580 [0 0 0 0 0 0 0 1 0 0 0
MCP May 6/7 580 [0 0 0 0 0 0 0 0 1 0 0
MCP May 7/8 5.55 0 0 0 0 0 0 0 0 1 0 0
MCP May 7/8 560 |0 0 0 0 0 0 0 2 1 0 0
LYR May 4/5 560 |0 0 0 0 0 0 1 0 0 0 0
ASC May 1/2 5.15 0 0 0 0 0 0 0 0.5 0.5 0 0
ASC May 4/5 5.75 0 0 0 0 0 0 1 0 0 0 0
ASC May 5/6 5.65 0 0 0 0 1 0 0 0 0 0 0
SPO Apr30/May1 | 520 [0 0 0 0 0 0 1 1 0 0 0
SPO Apr30/May1 | 530 [0 0 0 0 1 0 0.5 1 1.5 0 0
SPO May 1/2 5.15 0 0 0 0 0 0 1.5 0.5 0 0 0
SPO May 2/3 5.25 0 0 0 0 0 0 1.5 1.5 0 0 0
SPO May 2/3 540 | O 0 0 0 0 0 1 1.5 2.5 0 0
SPO May 3/4 530 | O 0 0 0 0 0 1 0.5 0.5 0 0
SPO May 3/4 550 |0 0 0 0 1 1 0 0 1 0 0
SPO May 4/5 560 |0 0 0 0 0 0 1 0 0 0 0
SPO May 4/5 580 |0 0 0 0 0 0 1 0 0 0 0
SPO May 5/6 5.65 0 0 0 0 0 0 2 1 0 0 0
SPO May 5/6 5.65 0 0 0 0 0 0 0 0 0 1 0
SPO May 5/6 570 [ O 0 0 0 0 0 0 1 0 0 0
SPO May 6/7 580 [0 0 0 0 0 1 0 1 1 1 0
SPO May 6/7 580 [0 0 0 0 0 1 0 0 0 1 0
SPO May 6/7 570 | O 0 0 0 0 1 1 0 0 1 0
SPO May 7/8 547 |0 0 0 0 1 0 0 1 1 1 0
SPO May 7/8 5.55 0 0 0 0 0 0 0 0 1.5 1.5 0
SPO May 7/8 560 |0 0 0 0 0 1 0 0 0 0 0
SPO May 7/8 5.65 0 0 0 0 0 0 2 1 2 0 0

228 December 2013

mnassa vol 72 nos 11-12

189




Observations of Comet C/2012 F6 (Lemmon)

T.P. Cooper

Summary

Comet C/2012 F6 Lemmon (hereinafter referred to simply as Comet Lemmon)
peaked at around 4™ magnitude in March 2013, and became an easy binocular
object. This article summarises the observations and images made by several
observers and sent to the author. Comet Lemmon was discovered on 2012 March
23. The first reported observation by ASSA members was by the author, who
observed the comet visually on 2013 January 24, estimating the total cometary
magnitude (m1) as 7.5. From then on the comet was reasonably well observed
visually and photographically, though by only a few observers, until it became too
close to the sun in mid March 2013. The comet was at perihelion on 2013 March 24,
and was recovered in the morning sky on 2013 April 9, again by the author, and
observed until May 7 when poor weather conditions prevented any further
observations. The comet was placed too far north for observation thereafter. Note
all dates in this article are in UT.

Visual Observations

Comet Lemmon was observed visually by Magda Streicher (ICQ Code STR03), Richard
Ford (FORxx) and Tim Cooper (CO002). These observations included total cometary
magnitude (m1) as well as coma size and degree of condensation (DC). Few visual
observations were reported of the tail, which shows well in the images of this comet
(see Plates 2 and 3). An examination of the images however indicates the presence
of a bright ion tail, but the absence of a bright dust tail. While the tenuous ion tail
shows up well in photographs, it is difficult to see visually and is generally rendered
invisible by the light pollution suffered by all three visual observers, who reside
nearby to large cities. Estimates of m1 are shown in Figure 1 based on 5-day bins. A
curve has been added by the author that best fits the magnitude observations. These
are generally in good agreement with the curve, except for the period around late
February to early March 2013, when the comet was low above the evening horizon
making brightness estimation difficult for the aforementioned reasons of light
pollution. The curve indicates a general increase from about magnitude 8 in late
January 2013, peaking at slightly fainter than magnitude 4 in late March, and then
fading to magnitude 8 again by late May. Hence the comet was brighter than
magnitude 8 for about four months, during which time it was a fine object in
binoculars. More the pity that only three observers contributed any visual
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Fig. 2 (right) Jacobus Kapteyn. Painting by Jan Veth
(Wikipedia).

The Isaac Newton Telescope group on the cliffs of the
island of La Palma probably sounds like a group of
sentinels on the edge of a volcano, but it is, in fact,
situated more towards the middle and eastern part of the
island. At the southern end lies the volcano Cumbre Vieja,
whose western flanks may someday collapse into the
Atlantic, triggering a mega-tsunami. However, part of the
group of telescopes is the 1-metre-mirror Jacobus
Kapteyn Telescope, the naming of which was such a
wonderful gesture to this special man.

The galaxy NGC 1930, situated another 2.7 degrees further south from Kapteyn’s
Star, is a somewhat faint object. A few magnitude 11 stars situated towards the west
of the galaxy easily point the way. Although this star city is faint, the small bright
nucleus is what first catches the eye. Closer investigation reveals the core
surrounded by a roundish halo. The author’s notes indicate a small round piece of
haze towards the south-western side, but she is not quite sure of that and of what it
is. Larger scopes will be needed for a proper investigation and some feedback would
be much appreciated.
Fig. 3. The galaxy NGC 1930 in Pictor.

The outstanding double star eta Pictoris is
situated in the far western part of the
constellation — two beautiful magnitude 5
stars dressed up in rich yellow and orange
colours. What makes the orange-coloured
eta 2 Pictoris and the field of view special is
the galaxy NGC 1803 situated only 4.5
towards the east of the star. The object is
pretty faint and quite a challenge to see, but
take up the challenge! Use high
magnification and move eta 2 Pictoris to just
outside the eyepiece field, use averted
vision and concentrate. Closer investigation shows the galaxy as a soft haze just
slightly brighter towards the middle.

NGC 1930 - Galaxy - Pictor

mnassa vol 72 nos 11-12 227




But by whichever name one might call it, being able to paint is surely a wonderful
gift, and finding a reference to that activity in the name of a constellation is hardly
surprising or strange. Just as the painter represents images on a canvas using feeling
and colours, so the objects in the night sky leave a lasting impression on the eye and
mind.

Fig 1 Map of the constellation Pictor

Pictor stretches across 27 degrees, with fairly
P faint stars making it extremely difficult to draw
© Kaptoyn's sar , the constellation’s outline with any precision,

930;” e % but this difficulty is abundantly compensated for
;,,5’” ' N\ by the opportunity to study some exceptional
S0 mesiesmssn® ¢ wwot ® objects along the way.

Col Cae .

—40°
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The bright star Canopus in Carina is perhaps the
best place to start in an attempt to find this
constellation, a few degrees to the west.

Pup

\ Baaze | Come and explore some of the colourful objects
N L TN painted on the canvas of the night skies. To
N SA & group stars into all kinds of shapes stretches and
Rk S *_ enriches the imagination and mind. One such
T " grouping can be found a mere one degree south
of the boundary with Columba. The handful of
stars, clad mostly in a rich-yellow to orange colour, is well outstanding against the
background star field. In the middle of the cluster, which is about 18’ in extent, we
find the most outstanding deep-orange magnitude 7.7 star HD 3651, which can also
serve as reference. In a way the group can be seen as a half-moon opening up
towards the west, with fainter stars nestling inside.

One of the most exceptional stars located within Pictor can be found 3.5 degrees
further west. Hipparcos 24186 is perhaps better known as Kapteyn’s Star, a lovely,
ruddy-hued type M1 magnitude 8.8 sub-dwarf only 12.8 light years away. The proper
motion of 8”.7 in a south-eastern direction per year earned it the apt name The
Flying Star. A pair of prominent, wide double stars can be seen north of Kapteyn’s
Star, which should help you spot its position. The Dutch astronomer Jacobus
Cornelius Kapteyn was born in Barneveld in the Netherlands on 19 January 1851 and
died in 1922. In his late twenties he became professor of astronomy at Groningen, a
post he held until retirement at the age of seventy.

observations of this comet. There are also unfortunately too few visual observations
to define the brightness parameters according to the standard formula with any
accuracy. However, using the combined pre- and post-perihelion observations, |
derive the general equation for the brightness behaviour as:

m1 =56 +5logA + 151logR

and from which the absolute magnitude of the comet Hy = 5.6 (A = R =1au), and the
slope factor n = 15/2.5 = 6. This value of the slope factor is rather atypical of long
period comets, which typically have n<4 (Green 1997), but the value has been
determined from a rather small arc of the comets orbit. Note A is the geocentric
distance of comet, and R is the heliocentric distance of the comet.

The visual descriptions reported in addition to the aforementioned observations are
as follows:

2013 Jan 24.08, in 30cmT, f/10 x117, prominent, stands out from the star
background, quite condensed, central coma punctuated by faint star-like point and
surrounded by considerable wispy outer coma. Slightly hazy sky and optics dewed by
02h10UT [CO002].

2013 Feb 2.82, in 30cmT, f/10 x95, bright and easy shining with an overwhelming
appearance, outer coma is very hazy with a misty and washed-out effect, small very
bright core, but not quite star-like, size of the core estimated as 0.8’ perhaps slightly
uneven in shape. Coma appears to be slightly greenish [STRO3].

2013 Feb. 6.81, In 30cmL f/8 x75 coma moderately condensed, looks like an out of
focus halo of soft light, measures 11x8’. Blesfontein Guest Farm, Sutherland, crystal
clear sky, stars magnitude 6 and fainter visible to NE [FORxx].

2013 Feb 7.79, in 30cmL x75, hint of tail visible. Coma moderately condensed, DC=5.
Blesfontein, Sutherland [FORxx].

2013 Feb 9.80, in 5.0B x10, coma more condensed, DC=7, fine details discernible in
outer coma. In 30cmL x75, spurious outer coma, suddenly bright towards the centre,
elongated, size 11x8’. Blesfontein, Sutherland [FORxx].

2013 Feb 15.78, outer coma considerably brighter and coma more condensed, DC=7,
with bright stellar point in centre, tail visible but very difficult to discern. Perdeberg,
Cape, fainter parts of the Milky Way barely visible, slight haze limited to the horizon
did not interfere [FORxx].

2013 Feb 16.81, coma appears more condensed in 5.0B x10, DC=7. In 30cmL x75
outer coma very much brighter, oval shaped, 12x9’, DC=5 with central point almost
stellar, tail visible but difficult to discern [FORxx].
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2013 Feb 22.75, 5.0B x16, very prominent, stands out from the star background but
clearly fainter than NGC 104 (47 Tuc), quite condensed, suddenly bright towards the
centre, DC=6, hint of tail visible but difficult in light of bright gibbous moon [CO002].
2013 Mar 4.73, bright aspect and readily discernible despite low altitude of 16°
though much less conspicuous than 47 Tuc. DC=6/. In 30cmT x117, very bright
central coma punctuated by bright central point almost stellar in appearance,
surrounded by considerable diffuse glow which fills the field. Poor conditions with a
lot of low hazy cloud, especially towards west in the direction of the comet [CO002].
2013 Mar 8.73, becoming difficult in low haze, smaller than previous but appears
slightly more condensed, DC=7, no extinction co-efficient applied as comparison stars
selected at same altitude as comet [CO002].

2013 Apr 9.14, first observation in early morning after perihelion, comet remains
bright and easy despite low altitude, and followed well into bright twilight, remains
quite condensed, DC=7 [CO002].

2013 Apr 16.12, still easy in 5.0B x16 despite haze and some cloud after frontal
system and heavy dew, and altitude only 25°. Quite condensed, DC=7.

2013 Apr 22.16, slightly less condensed than prev., DC=6, and smaller, 3.3’ versus 4’.
In 30cmT x117 very bright central condensation surrounded by conspicuous outer
coma and slight hint of bright point in the centre [CO002].

2013 May 3.15, noticeably smaller (2.5’) and fainter but still very evident, DC=6
[CO002].

2013 May 5.15, readily visible as a well-defined circular smudge, DC=6, appears larger
than prev., ~6’, but conditions also excellent with clear sky after passage of cold
front, and no lights due to general power failure(!), and despite nearby 23% moon. A
very satisfying observation [CO002].

2013 May 7.15, appears slightly brighter than prev., coma diameter 5.5’, DC=6/, slight
hint of tail visible in position angle (p.a.) 280°. Crescent moon nearby. Last
observation [CO002].

Images

Photographic images were submitted by Kos Coronaios, Auke Slotegraaf and Mauritz
Geyser. A selection of the images and cometary data derived from them by the
author is given as follows:

Plate 1 is the first image received from Kos Coronaios, taken on 2013 Jan 30.77, when
the comet was around visual magnitude 7, and circumpolar located in Chameleon.
He used a 300mm lens on a Canon 60D camera set at ISO1600, 30 second exposures,
stacking nineteen exposures to arrive at the final image. The three bright stars,

Speaker: Ignacy Sawicki

Venue: The Hall, AIMS research centre

Date: 15 November

Time: 12h00

Abstract: The difference between various models of dark energy or modifications of
gravity becomes apparent at the level of growth of large-scale structure in the
universe. In addition to measuring the background expansion, we are now beginning
to probe this aspect. | will discuss a model-ignorant approach to interpreting these
observations and show the full set of late-universe observables that we might have in
principle in the absence of a theory of dark energy. | will then show how we can
construct null tests using these observables which constrain classes of dark-energy
models and are uniquely capable of, for example, excluding the general scalar field as
a mechanism for acceleration.

Astro-coffee

Title: The Ones in the Middle

Speaker: Kaustubh Vaghmare (IUCAA)

Date: 26 August

Venue: 1896 Building

Time: 11h00

Abstract: The “middle” here refers to the middle of the Hubble tuning fork of galaxy
classification, where the SO galaxies were originally placed. Work done in recent
decades has disputed the status of SO galaxies. | will cite a few examples which will
serve the purpose of establishing a motivation to study them in detail. Then, | shall
describe my own work based on mid-infrared data from Spitzer.

Sky Delights: The Painter’s World

Magda Streicher

The Painter’s Easel is a constellation which Louis de La Caille named Equuleus Pictoris
in 1752, simplified to just Pictor by Benjamin Apthorp Gould in 1877. Most of the
constellations named by La Caille represent instruments of science or the arts.

Pictor is situated just south of Columba, with Carina to the east and the Large
Magellanic Cloud to the south. The French called it The Palette, and in Italian it is
known as The Pittore.
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should hence have a spheroidal morphology and between 1ell and 1e12 (e.g MW) it
assembles slowly and at z>2 has less than 5% of its mass in place, which has extreme
observational consequences

Title: Detecting planets around evolved pulsating stars using the timing method
Speaker: Enrico Olivier (UWC)

Venue: Room 1.35 Physics

Date: 6 December

Time: 14h00

Abstract: | met up with the EXOTIME group at the Osservatorio Astrofisico di Torino
during October this year to learn more about their data analysis method. The primary
goal of the EXOTIME project is to use the timing method to detect exoplanets around
evolved pulsating stars such as subdwarf B (sdB) stars and white dwarfs. This talk will
cover the timing method, the EXOTIME project itself and the wider context of the
project in exoplanet and stellar research. | will also discuss one of the project's
southern targets, the sdB star EC09582-1137 originally discovered by Dave Kilkenny

AIMS

Title: Filters vs Solvers for radio interferometry

Speaker: Cyril Tasse (SKA,SA).

Venue: The Hall, AIMS research centre

Date: 25 October

Time: 12h00

Abstract: Imaging problems in the presence of the direction-dependent effects are
mostly solved, but the calibration of these effects remains open in many cases. For
example, in the case of LOFAR and SKA-low we will need to estimate an ionospheric
calibration solution every ~ 30 seconds, in low signal to noise ratio regime. Moreover,
the largenumber of degrees of freedom of calibration problems associated with a
limited number of measurement often leads to "ill-conditioned" problems driving
intrinsic instability of the solutions to these large inverse problems. We have started
working on modern filtering techniques to improve robustness of calibration
solutions. For example, we can take into account the fact that ionospheric solutions
are spatially and temporally correlated, etc... Contrarily to traditional iterative least-
squares solver, Non-Linear Kalman filters are fundamentally recursive and opens the
way to use radio interferometers "streaming" mode.

Title: Testing dark energy as a function of scale
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starting just below the comet and moving clockwise are SA0257025 (mag 7.1),
SA0257019 (mag 5.8) and SA0O257011 (mag 6.4). Closer examination of the original
image shows a faint extension in position angle (p.a.) 308°, probably the early
development of the tail. This p.a. is consistent with the anti-solar vector of 300° on
this date. The original image shows clearly the green colour characteristic of
fluorescence of diatomic carbon (C,) at a wavelength of 516.5nm, the so-called Swan
Band.

Plate 2 is another image from Kos Coronaios, taken on 2013 Feb 17.75, ten 30 second
exposures with the same camera set-up as Plate 1, but at prime focus of a 20cmT
f/10 telescope. The image is oriented north towards the right, with east at the top.
The comet was then about visual magnitude 6, having brightened one full magnitude
in the eighteen days since Plate 1 was taken. More evident is the development of the
ion tail, which | measure as 1.1° in length in p.a. 151°. Close inspection shows the ion
tail to be split into two separate streams outward of 24’ from the centre of the coma.
The brightest star to the lower left of the comet is magnitude 6.9 SAO255567. The
bright globular cluster 47 Tucanae is located just outside the frame at upper left, only
5° from the comet.

Plate 3 was taken by Mauritz Geyser on 2013 Mar 1.81, using a Canon EOS Rebel T1i
(500D) camera set at ISO400, Sigma 70-300mm APO DG /5.6 lens set at 300mm focal
length. The final image is the combination of 3 one minute exposures, with the
comet now about magnitude 5. North is to the right and east is at the top. From his
image | measure the tail length as 1.3° in p.a. 156°. The tail is quite sharp for the first
10" where it appears twisted and broadens from here outwards. The green colour is
again very evident.

Plate 4 was taken by Mauritz Geyser on 2013 Mar 9.77 to 9.79, using a Canon EOS
500D camera at prime focus of a 20cm f4.9 Newtonian (focal length 1000mm), and is
a composite of 35 thirty second images at 1SO1600. The resulting image was
processed by applying an unsharp mask to bring out fine details in the tail. | measure
the overall tail length as 0.6° in p.a. 162°, but several other sharp features are visible
apart from this main tail.

Kos Coronaios was also able to secure a final image of the comet in the early morning
sky after perihelion, on 2013 Apr 16. From his image | was able to determine a tail
length of 0.5° in p.a. 222°.
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Auke Slotegraaf used his image taken on 2013 Jan 26.09 to determine the brightness
by aperture photometry. He used the 2-circle aperture photometry routine in IRIS to
compare the brightness of the comet with globular clusters NGC 4833 and 4372.
Using the V magnitudes for the clusters from Harris's list (7.8 and 9.8 respectively) he
arrived at a magnitude of 7.5 for the comet, almost in exact agreement with the total
magnitude at that date in Figure 1.

References
Green 1997, D.W, in Guide to Observing Comets, published as a Special Edition of the

ICQ, p3

A N

OB B &
= = = =
= =2 =2 =
d e B

«© L

g

07-Api
14-Ap
21-Api
28-Apr
05-May
12-May

03-Mar -

03-Fek
10-Feb
17-Fek
24-Fel

&
(2]

20-Jan

Date 2013
Plate 1. Image by Kos Coronaios

Fig. 1. Light curve of Comet Lemmon from visual taken on January 30.
Observations.

Plate 3. Image by Mauritz

Plate 2. Image by Kos Coronaios Geyser taken on March 1.

taken on February 17.

Abstract: The star-formation activity of the Universe has gone through strong
changes from redshifts of z~3 until present day. Information about the gas content of
typical star-forming galaxies responsible for these changes has so far largely been
missing. In this talk | present two theoretical a pproaches to make predictions for and
support upcoming observations of the gas content of high redshift galaxies with
ALMA and SKA. First, | present a new model in which | explicitly track the formation
of molecular hydrogen and implement a physically-motivated H2-based star
formation recipe within a semi-analytic cosmological galaxy formation model. |
discuss our predictions for the atomic and molecular content of galaxies, how they
evolve and how they constrain our understanding of galaxy formation and evolution.
Second, | present a combination of this model of galaxy formation with a three-
dimensional radiative transfer code. | discuss the CO, HCN, C, [CII], and [Ol] emission
from galaxies and 