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2 Venue: The auditorium behind the main building at Christian Brothers College (CBC), K&
ﬁ:;? Mo_unt Edmund, Pretoria Road, Silverton, Pretoria. g/,:)
‘:ﬁ? Date and time: Wednesday 25 January at 19h15. &7
c:;? Programme: g,,:’
C:;? - Beginner’s Corner: “Solar system geology - part 2" by Danie Barnardo. g/,:)
ﬁ:;? - What's Up? by Percy Jacobs. ;:7
‘:;? - 10 minute break — library will be open. 5:7
‘:j? - Main talk: “The Kerbal Space Program” by Michael Moller. ;ﬁ:,
&% - Socializing over tea/coffee and biscuits. gj:,
C:? The chairperson at the meeting will be Johan Smit. gﬁ:?
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Friday 20 January from sunset onwards at the Pretoria Centre Observatory, which is also situ-
ated at CBC. Turn left immediately after entering the main gate and follow the road.
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Chairman’s Report for the meeting of 23 November 2016
by Michelle Ferreira

Michelle Ferreira chaired the meeting and announced that Percy Jacobs had £¥
¥f a special announcement. He announced that Barbara Cunow had finished the ¥
£ ASSA Top 100 Deep Sky objects and received her finalist badge. Her observation ¢
L sheet will be posted onto the ASSA Website.
R The monthly Beginners Corner was presented by Danie Barnardo, being Part £¥
%X 1, Birth of the Solar System. Therein are three major hypotheses about the forma- ol
£ tion of the solar system. The Encounter hypothesis, in which model it is postulated o]
Lk that a large star passed by a proto-sun. The Nebular hypothesis model maintains ¢
L that from the collapse of a part of a giant molecular cloud of gas and dust, a pre- o}
¥ solar nebula originated. The mass in the middle formed the sun and nine concen- o
¥ tric rings of gas and dust formed the planets. The solar system started as a nebu- o}
%X lar cloud about 4.6 billion years ago and under the Protoplanet hypothesis the geol- ?g;

o

otetecel
otetiel

L%

ogy starts with the Big Bang nucleosynthesis, after which the proto universe con-
sisted of two elements namely hydrogen and helium and trace amounts of lithium.
Shock waves from nearby nebulae may have triggered the formation of the Sun
through spontaneous nuclear fusion. The planets would thereafter have formed
around this central protostar through accretion. We are certainly looking forward to
Part 2 in this series.

What's Up for the month was presented by Michael Poll. He provided a detailed o
contribution to the October newsletter of observation images for the months of De-
L cember and January. He spent time on explaining the statement that the “Moon’f@?

Xk rises about an hour later each night” with dates to compare the rising of the moon
during perigee when the moon moves faster in orbit and also dates for apogee
r when the moon moves slower in orbit. The moon has a sequence that only repeats o
19 every 18.6 years. The term harvest moon is the used for the moon nearest to the’i@z
o month of September. Between Dec 31 and 1% Jan the closest conjunction of Mars o
o with Neptune for over 7 centuries will be visible at 08:37 SAST. o
o The main talk was a video presentation named “Moon machines — design ofi(:):g
X the Apollo spacesuits”. A spacesuit is a garment worn to keep a human alive in the o
o harsh environment of outer space, vacuum and temperature extremes. Spacesuits 0
{@2 are often worn inside spacecraft as a safety precaution in case of loss of cabin%@z
o pressure, and are necessary for extravehicular activity (EVA), work done outsideg(:):z
%@?}é’ spacecraft. Spacesuits have been worn for such work in Earth orbit, on the surface i@?
o of the Moon, and en route back to the Earth from the Moon. In March 1962, ILCg@Z
o Dover (a Playtex division) was selected as the winner of the competition for NASAE;@?
5@? and several variations of spacesuit designs followed between 1962 and 1965. Byg@zZ
1968, ILC produced the final lunar version, the model A7L suit. This model would
be used on Apollo 7 through Apollo 14 including the first lunar mission of Neil Arm-
strong and Buzz Aldrin on Apollo 11. The A7L is a design evolution of ILC’s initial
design A5L and the A6L, which introduced the integrated thermal and micromete-

riod cover layer. Hamilton Standard was responsible for the primary life supportg@?
systems and the primary life support time is 6 hours. After the deadly Apollo 1 fire,
the suit was upgraded to be fire-resistant and given the designation A7L.

o e
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i Summary of “What’'s Up?” t

¢+ Phases of the Moon
Last 2 weeks of Feb — ~17"to 28"  Dark sky
4™ Feb - rises 13:08 — set 00:00 First Quarter

TRE A 2017 PAGE 3
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an 2017 - by Percy Jacobs

11" Feb Full Moon
18" Feb —rises 23:55 — set 12:41  Last Quarter
26" Feb New Moon

\Waning Gibbous

Last Quarter A& 4 I

Full Moon

Waning Crescent ‘)

New Moon

[

Planets

Mercury — east — early morning sunrise — approx. 10 deg above horizon - difficult to see
— twilight — low on horizon

Venus — west — sunset — approx. 20 deg above horizon

Mars — west — sunset — approx. 30 deg above horizon

Jupiter — east — rises approx. 23:00

Saturn — east — rises approx. 02:00

Neptune — west — sunset — approx. 10 deg above horizon — difficult to see — twilight — low

on horizon
Uranus — north / west — sunset — approx. 30 deg above horizon

Planet locations in November 2016 (compliments of Sky & Telescope magazine)

Uranus

Jupiter. . ))

Saturn /" Neptune
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77 Events

Venus — bright evening star

15t Feb to 28" Feb - track Minor Planet, Vesta (~+6 mag), easy binocular view, as it
moves through Gemini. On the 2™ Feb, it can be seen below “kappa’( ) Geminorum in
aldeg FOV

1% Feb + daytime Venus observing - Venus approx. 10 deg above the moon at about
11:30

11" Feb - Penumbral Lunar Eclipse

Start + 00:34

Max = 02:43

End = 05:53

26™ Feb + Annular Solar Eclipse (~60%) (for Pretoria, it is a Partial Eclipse)

Start + 17:14

Max = 18:13

End * 18:40 (sunset)

Comet challenges - Comet P/2003 SQ215 = 2016 P3 Neat-Loneos / Comet P/2006 G1
/ Comet, C/2016 U1 NEOWISE + low magnitudes and one of them is in the twilight

No favourable meteor showers in Jan

Constellations in February
South

Vela + @he Sail°®

Carina * 2the Keel®

Southern Cross

Centaurus - 2he Centaur®

Eridanus % 2the River® (the tail end of this)

East

Canis Major + 2the Greater Dog°®
Canis Minor + 2the Lesser Dog°
Leo * 2the Lion®

Cancer * 3the Crab®

Corvus * 2the Crow®

Crater £ he Cup®

North

Lepus + 2the Hare®
Gemini + 2the twins®
Orion + 4he Hunter°
Taurus * 2the Bull®
Auriga + 2the Charioteer®
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Condolence

Our condolence to our membership secretary, Michelle
Ferreira. Her father died suddenly. As the eldest child, she now

has to help her mother with a lot of things. We wish her strength
in this difficult time.
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Report for Observing Evening on Friday November 18™ 2016
by Michael Poll & Johan Smit

There were about a dozen of us, including a visitor, Andre. We had 2 or three tele-
scopes, and Johan brought along a beautifully mounted pair of 11x70 binoculars. These were
on an altazimuth mount, but the binoculars looked into a mirror set at 45° so that one looked
down into them to see the image of the sky.

It had been sunny and clear all day, but by the time we arrived there was an ominous
layer of cloud spreading in from the south west. Surprisingly the whole lot had cleared by 8.00
pm, so we had some good viewing. Early on we had a sight of the International Space Station,
which got about as bright as Venus.

Venus itself was high in the south west, showing distinct gibbous phase. It was in Sagit-

tarius, and a few of the brighter stars of the @Teapot Handle® could be seen around the planet.
We also noted Mars, which was much higher up. The bright star Altair was setting tin the north
west.
We looked around to the north and found the stars of the square of Pegasus. Although the sky
was clear, the light pollution made these four stars barely visible to the naked eye + the bright-
est of these four stars is Alpha Andromedae at magnitude 2.1, and at magnitude 2.8, the faint-
estis Gamma Pegasi.

November is our prime month for viewing the Andromeda nebula (M31), but during the
evening Anton and Michael had several attempts at teasing it out from the background glow
with no success. Johan S is sure that he did manage to see a smudge where Andromeda was
supposed to be. Out of all the other observers, there was about a 50% agreement on seeing
asomething®. Johan notes that he may have seen it, because he knows what it should look
like. Others who were not familiar with the appearance of the galaxy may not know what to
look for. Johan's conclusion: to be safe he would call seeing Andromeda a strong maybe. It is
noted that, in a dark sky the galaxy is an easy naked eye object.

As with the Great Square, we could just make out the stars of Aries to the east of Pega-
sus. We looked at the showpiece double Gamma Arietis, which is a striking pair of white stars
of equal brightness. Michael calls them the 20wl's Eyes®. Later on, and still further east, we
picked up the Pleaides when they had just cleared the local trees, but it was very noticeable
that many more of the fainter stars of the cluster became visible as the group rose higher. The
cluster was a very pleasing sight in Johan's binoculars, as were the Hyades, which follow the
Pleaides.

It was not long before the bright stars of Orion were up, and we cruised around. The
Sword was lovely in the 11x70s, as the pair of stars to the north of the Orion Nebula, 42 and
45 Orionis, and the double star to the south of the Nebula, lota Orionis, were also in the field
of view. The fuzzy Nebula (M42) itself showed up, and, with the low power being used, the
stars embedded in the Nebula showed up as the distinct double known as Theta® and Theta?
Orionis. Theta® is in fact, the Trapezium and Theta? is described as a wide double, but in our
telescopes we see a row of three stars.

Also in Orion, we looked at the multiple star Sigma Orionis, and, on a larger scale, we
pointed out the 2S° asterism that straddles Orion's Belt between Mintaka (Delta Orionis) and
Alnilam (Epsilon Orionis).

There was not much to be seen to the south £ we noted how high Canopus was, and
Johan had a look at 47 Tucanae with the binoculars, pointing out that it could be seen to be
different from the stars in the area.

Later on, we watched Sirius rising in the east. We noted that Sirius is only 9° north of
overhead as viewed from Pretoria on December 31 at midnight. Johan tried for the open
cluster, M41, In Canis Major but the haze and light pollution close to the horizon made it prac-
tically invisible. If we had waited for it to rise further we probably we would have seen it.

Our last observing evening for 2016 ended at some time towards 10 pm.
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Observing: Alone planetary nebula in the Flamingo - by Magda Streicher

Grus is probably one of the most beautiful constellations that the Southern Hemisphere
has laid at our front door. The slender roundish Y-shape displays mainly 3- and 4-magnitude
stars, with the sparkling 2-magnitude Alpha and Beta the exceptions. Beta Gruis shines with an
outstanding yellow/orange colour. Of course Delta and Delta?, at 3.9 and 4.1 brightness respec-
tively, form a beautiful naked-eye double star, but a dark night sky is recommended for splitting
them with the naked eye.

Grus has only one planetary nebula to offer, which was mistakenly catalogued twice in
early 19th century, having been independently discovered by the Australian astronomer Walter
Gale and Lewis Swift.

IC 5148/50 (nicknamed the Spare Tyre Nebula) is a beautiful object which simply invites a
visit through any telescope. The ghostly round annulus appears knotty and very uneven with a
definite brightening along the NW and SE edges. The hollow central area appears mottled and,
with averted vision, slightly dusty. | could not detect the central star which, surprisingly, shows up
well in photographs, and | am not the only one who has admitted to that.

The planetary hosts a slightly yellow 11th-magnitude star 4' to its south, in a lovely field of
view with myriads of faint stars. On one of Brian Skiff@ southern visits to Chile in 1993 he called it
"a southern showpiece”. Skiff is an astronomer at Lowell Observatory and during his southern
visit he made use of a 15 cm refractor. He noted that UHC and OIlll filters gave similar contrast
enhancements, but that the UHC was better at showing the annularity, which was subtle.

However, the soft smoke ring never fails to impress and seeing that the lovely con-
stellation Grus (Flamingo or Crane), has only one planetary nebula to offer, so if you have the
opportunity, do not let it pass you by.

Name Object RA DEC Magnitude Size
IC: 5148/50 Planetary 21h 59.5m -39°23'08° 11 120°
PK 2-52.1 Nebula
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Astronomy basics

Lots of educational video clips about astronomy basics are to be found on the following web
sites. But a word of caution: there are video clips about pseudoscience among them. Just
avoid them.

https://www.youtube.com/watch?v=4tMRfbSUT X4
http://astro.unl.edu/
https://www.youtube.com/watch?v=2-Ttcfmbrkl

https://www.youtube.com/watch?v=1eR4vCOj|Zx8

Be ready for
Comet 45P/
Honda-Mrkos-
Padjusakova in
February 2017.

Astrophotography: The Raspberry Pi 2B Auto Guide Computer
- by Doug Sharpe
See the accompanying figure on the page after the next.
Doug's email address is djs@thesharpes.karoo.co.uk
My experience tracking the heavens

| started my astrophotography journey in October 2009 using a DSLR (EOS 450D), Wil-
liam Optics Megrez 72FD, EQ3-2 mount with homemade motor drive unit using a stepper motor
and PIC controller. This set-up proved remarkably successful and enabled me to take 90 second
exposures with approximately 50% consistent success rate, where success was defined as star
shapes which were nearly round. | plotted the error over 30 minutes and established that the
mount's periodic error (PE) swamped the drift from my polar alignment, giving approximately 100
arc second peak to peak of PE over the EQ3-2 cycle (approx. 11 minutes) with 5 arc seconds
drift. As a result images taken around the peaks and the troughs, where there was the lowest
rate of change of PE, were of acceptable quality then, but not now. | used this information to im-
plement a model in the PIC software which cancelled out a typical PE profile, the only downside
being that you could only set it going when the PE was at the centre of the peak. | then up-
graded to the NEQG6, and although this was significantly better it only enabled me to get a similar
hit rate with my MN190 with 90sec exposures. Towards the end of 2011, | got an excellent deal
on a SBIG SG-4 combined camera and guiding system which improved my hit rate to nearly
100% on calm nights.

Constraints introduced by climate, full time job and a non-astro wife

Due to the weather, lunar cycle and job | will probably only get around three astrophot-
ography opportunities per month so | have to make the most of the time available during the
months of August through May, with May through mid-August written off due to lack of darkness
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at 53deg 45min North. My observing time is further limited by having to be packed away for no
later than 23:30. Use of a laptop as part of the imaging configuration adds in the region of 1 hour
to the total set-up and put-away time, so unless | am imaging the planets this is a non-starter in
my book. This time would probably be halved if | did not have to take elaborate measures to pre-
vent serious condensation problems with the laptop screen.

Raspberry Pi (RPi) Autoguider Computer

Autoguiding is now a way of life for most astrophotographers as it provides that vital feed-

back mechanism which turns a low end and relatively poor performing mount into a platform ca-
pable of pixel tracking over long periods. It cannot perform miracles though, and a twitchy /
sticky drive mechanism, or poor polar alignment will still result in rejected images.
So, why am | playing with a Raspberry Pi when | have a reasonable solution in the SG-4, you
may ask? Well, there are two main reasons: firstly, the SG-4 will not last forever with its me-
chanical shutter being a particular weakness | would suggest, and secondly, because the RPi of-
fers a solution which enables me to select a guide star and focus the guide scope wirelessly us-
ing an Android phone or tablet which | can monitor from indoors. Further it has drivers for quite a
few guide / planetary cameras with ST-4 interface, including my QHY5L-II.

Implementation Detail

The application which runs under Raspian (Linux for the RPI) is called StarsPi and can be
downloaded from the site http://www.starspi.com/. StarsPi is a 2015 derivative of the Lin_guider
software https://sourceforge.net/projects/linquider/.  The Android software is available from
Google Play Store.

In terms of hardware, StarsPi only runs on model B first and second generation hardware.
It will not run on the latest (model 3) version which is a shame. | recommend the RPi 2 model B
as this has far more processing power than the first generation hardware, four USB ports and
more importantly these can supply more power, sufficient to run my guide camera and WiFi don-
gle without the need of a powered hub.

Installation of the RPi software is a straight forward task of downloading the 3GB image
appropriate to your WiFi dongle, from the website and then installing it using Win32 Disk Imager.
Now although | said it is straight forward, it is not guaranteed to work as it is quite particular about
the WiFi dongle. This is where | hit my snag using a RPi designated dongle which, as it turned
out did not support Access Point mode of operation; the software recognised it and threw no er-
rors, but | could not get the tablet to connect to it. | have found two cheap WiFi dongles which
work, both sold for around 170 ZAR (£10), one of which is an Edimax: http://uk.rs-online.com/
web/p/wireless-adapters/7603621/. The other has an antenna for extra range but has no distin-
guishing features and was kindly procured by a friend at work off Amazon.

| found that the Android device would not connect if no camera was attached to the RPI.

You can use the software with a monitor and keyboard too, and this is needed if you want to
change any of the network settings as the Android interface is restricted to guide operation only.
I have built my RPi into a 19x11x6cm dew-proof plastic box which is large enough to take the
WiFi dongle and antenna, so that there are only two wires coming through = USB to the camera
and power (5V). | attached the RPi to the lid of the box which then provides easy connection to
an additional lead for a monitor, and removal / replacement of the SD card without having to un-
screw the board or put additional (and large) holes through the side of the box.

Preparing to guide takes a few minutes as the camera is characterised by taking dark
frames and orientation during calibration. During guiding | can watch the performance of the sys-
tem from the warmth of my living room.

As a matter of Interest

Whilst preparing this article on using the Raspberry Pi as an auto-guider computer, | came
across the material | presented (German Equatorial Mount) via WebEX to the Pretoria branch of
the ASSA almost four years ago to the day (with Paul Reed), and surprisingly not much has
changed on the technology front in my opinion.
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Diarize: Karoo Star Party 2017. 24 - 28 April 2017 at the Kambro Padstal,
about 20 km north of Britstown in the Karoo, next to the N12 National Road.
See our web site for more information.

(@ .
Calendars for 2017. Those Sky Guide Africa South 2017.
who have ordered calendars Those members who are entitled
for 2017 from Neville Young: to copies and who have not yet

. collected theirs, can do so from
he will arrange for the _Calen- Michelle Ferreira at the meeting
dars to be at the meeting on on 25 January.
25 January where you can col-
lect yours and pay in cash.
Meanwhile you are welcome N
to mak(.a arrangements to fetch The biggest space missions to
them directly from him. watch in 2017,
012 803 9098 / 083 303 2840 / http://www.space.com/35212-

nevyoung@agmail.com biggest-space-missions-to-watch-
in-2017.html?

AN

Comet 45P/Honda-Mrkos-Padjusakova in February 2017.
See photograph on page 8. hitp://cosmicpursuits.com/1403/a-guide-to-
observing-comet-45p-honda-mrkos-pajdusakova/

Astronomy jokes *
How do astronomers do it?

Astronomers do it all night.

Astronomers do it on mountain tops.

Astronomers do it in teams.

Astronomers do it under the stars.

Astronomers do it in the dark.

Astronomers do it with long tubes.

Astronomers do it with mirrors.

Astronomers do it with young stars.

Astronomers even do it with old stars that flare up frequently.

* These jokes were in the newsletter some years ago, but here they are again.
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The Pleiades. Photograph by Doug Sharpe.

-

Astronomy-related articles on the Internet - more than you can read
http://www.seeker.com/dnews-space/

http://www.nasa.gov/

http://earthsky.org/space

http://www.universetoday.com/
http://www.esa.int/ESA

Astronomy- related images and video clips on the Internet

Juno approach movie of Jupiter and the Galilean moons. htip://earthsky.org/space/
[unos-1st-in-orbit-view-of-jupiter

Great valley found on Mercury. hitp://earthsky.org/space/great-valley-mercury-
messenger-2016

Video sweep across Mars' Marathon Valley. htip://earthsky.org/space/video-sweep-
across-mars-marathon-valley

Moon & Earth. A satellite orbiting 1.6 million km from Earth captured this view of an eclipse
of Earth by the moon. http://earthsky.org/space/moon-photobombs-earth

Solar eclipse from SDO. https://www.nasa.gov/feature/goddard/2016/nasa-s-sdo-catches-
a-lunar-transit

11 photos of the super moon of 14 November 2016.
http://news.nationalgeographic.com/2016/11/supermoon-pictures/

Lots of documentaries. https://www.youtube.com/watch?v=1eR4vCO|Zx8
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Feature of the month: The observable Universe contains 10 times as
many galaxies as was thought

As the sensitivity of telescopes have increased, the estimates of the number
of galaxies in the observable Universe have increased. Recent estimates put the
number at around 200 billion (200 000 000 000 or 2x10ﬂ). The latest estimate is
2 trillion (2 000 000 000 000 or 2x 10'?).

Take the average number of stars in a galaxy as 100 billion. Then the num-
ber of stars in the observable Universe is estimated to be

2 trillion x 100 billion =2 000 000 000 000 x 100 000 000 000
= 200 000 000 000 000 000 000 000
= two hundred thousand billion billion
=2x10%

http://www.astronomy.com/news/2016/10/the-universe-is-10-times-more-vast-than-we-
thought

The Small Magellanic Cloud. Photographs taken by Johan Moolman at the
Karoo Star Party 2016.
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guiding).

NGC 6193 and NGC 6188

NGC 6193 (ASSA 70), an open cluster in constellation Ara (The Altar), with sur-
rounding nebulosity/emission nebula NGC 6188, flanked at the time by comet Pan-
STARRS C/2013 X1 (top left - 2 inset images about an hour apart), and at the bot-
tom right, located in constellation Norma (The Carpenter® Square) is NGC 6164/5
(the same object), a bipolar emission nebula with the appearance of a planetary
nebula. (Photographs taken by Johan Moolman at the Karoo Star Party 2016,
Canon 6D moded, TeleVue 127is refractor, Meade I1x850 mount, Starlock auto-

0 £.0.0.¢.0.6.¢.0.6.¢.0.6.¢.0.6¢06¢0¢6¢0¢6¢0¢6¢06e006000000 06
§ Pretoria Centre committee §
; Chairman Johan Smit 072 806 2939 §
X Vice Chairman Michael Poll 074 473 4785 X
* Secretary Michael Poll 074 473 4785 §
% Newsletter Editor Pierre Lourens 072 207 1403 x
X Events Michael Moller 082 789 8968 §
% Librarian and *
§ Webmaster Danie Barnardo 084 588 6668 §
% Curator of Instruments  Johan Smit 072 806 2939 x
§ Public Relations Officer Fred Oosthuizen 072 373 2865 §
; Observing Coordinator  Percy Jacobs 060 883 8106 §
% Treasurer and *
X Membership Secretary  Michelle Ferreira 073173 0168 ;{
)t Member Bosman Olivier 082 883 1869 ;\:
1.0.0.0.9.0.¢.0.0.0.0.0.0.0.9.0.$.9.0.¢.0.0.¢.0.0.¢.09.0.¢90.0.0.0.0.0.00.0 64

Old newsletters: All old
newsletters from January 2004
onward are on our website.
They contain a record of our
Centre's activities as well as
astronomical information.

Database: Members are re-
minded that a database of the
books in our library is to be
found on our website. The da-
tabase was created by Danie
Barnardo, one of our commit-
tee members.




