by Suzanna Nagy

In January of 2017, I had the
pleasure of taking a two-week va-
cation to the State of Yucatan in
Mexico. This trip was not intended
to be a beach vacation but a chance
to experience the
colonial history
of Mexico. The
point of this trip
was to explore
the city of Me-
rida, the nearby
Haciendas, nu-
merous Mayan
and do

some snorkelling

ruins,

in the cenotes
(underground
water caves).

I arrived in
the capital city
of Merida
January 6 which by chance also hap-
pened to be the City’s birthday of
475 years. That’s right, Merida is

475 years old and the city’s history

on

goes back to the times of the Span-

MAY 13 SFU
NO REGULAR MEETING IN MAY. In-

stead, join us for Astronomy Day at|tre Observing Group at the Trottier

SFU on Saturday, May 7. See Meetup
for details.

ish Conquistadors.

But as much as I enjoyed my visit
to Merida and other excursions, this
essay will focus on two particular
days in my 14-day vacation because

I had the amazing opportunity to
visit the ruins of Mayapan as well
visit the village of Chicxulub, where
it is said the asteroid that killed the
dinosaurs struck.

JUNE 8 SFU
Robert Conrad on the Vancouver Cen-

Observatory; our annual Show and

SF | Telescope. Details on Meetup. SF )

The ruins of Mayapan are about
40 km south east of Merida. Excava-
tion of Mayapan began in 1939 and
remains ongoing. At its high point
between the years 1220 and 1440,
Mayapan was the
political and cul-
tural capital of
the region with
a city population
of approximately
15,000.

While I could
have made the
day trip over to
Chichen  Itza,
the thought of
visiting a  site
along with many

of

tourists

thousands
others
did not appeal to
me. Also, you are no longer allowed
to climb the ruins of Chichen Itza.
Mayapan, on the other hand, is a
much lesser known archacological
continued on page 4
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Phil Stooke: Mapping asteroids and
other non-spherical worlds. See
Meetup for details.
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Astronomy Day Lectures at SFU

Room AQ3159, Academic Quadrangle

11:00 Stanley Greenspoon What’s New in the Search for Exoplanets and
Extraterrestrial Life
12:00 Ted Stroman Moon 101
1:00 Robin Adams Proxima b, the Planet Next Door
2:00 Scott McGillivray Tales from the Russian Space Programme

Astronomy Day Activities

11:00am to 3:00pm
e Apollo Rockets and Mission display
e Jim Bernath and his hands-on science activities
e Solar system and Our Planets display
e Planetary Society display
e Solar telescopes (outside the Trottier Observatory, weather-permitting)
e 3 craft tables for the children including alien figures, rocket ships, and phases of
the Moon with Oreo cookies.
e Space survival suits
e Solar System Walk and bag toss
e Light pollution abatement display
e Ambassadors of the Sky Documentary playing in room AQ3005 at 11am, 12pm,
1pm and 2pm

The Trottier Observatory will also be open for tours throughout the afternoon!

And don’t miss out on free door prize tickets for youth to win a telescope!
Details on page 14.

Image credit: Matthew Cimone
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President’s Message

As we celebrate Canada’s 150
birthday this year, I would like to
draw to your attention to the fact
that the Royal Astronomical Society
of Canada is only one year younger.
In 2018, the rRasc will be celebrat-
ing our own 150 birthday. The very
first meeting of the Toronto Astro-
nomical Club (now the RAsC) was
on December 1, 1868. On March

About RASC

The RASC Vancouver Centre meets at 7:30
PM on the second Thursday of every month at
SFU’'s Burnaby campus (see map on page 4).
Guests are always welcome. In addition, the
Centre has an observing site where star parties
are regularly scheduled.

Membership is currently $78.00 per year
($45.00 for persons under 21 years of age;
family memberships also available) and can
be obtained online, at a meeting, or by writing

10, 1890, the Astronomical and
Physical Society of Toronto was in-
corporated. On February 27, 1903,
after petitioning through official
channels, His Majesty King Edward
VII of England granted permission
for the title “Royal” and on March
3, 1903, the society’s name was of-
ficially changed to the Royal Astro-

continued on page 4

to the Treasurer at the address below. Annual
membership includes the invaluable Observer’s
Handbook, six issues of the RASC Journal, and,
of course, access to all of the club events and
projects.

For more information regarding the Centre
and its activities, please contact our PR. Director.

NOVA, the newsletter of the Vancouver
Centre, RASC, is published on odd-numbered
months. Opinions expressed herein are not nec-

2017 Vancouver GCentre Officers

President Suzanna Nagy
president@rasc-vancouver.com
Vice-President Leigh Cummings
Vp@rasc-vancouver.com
Adrian Mitescu
secretary@rasc-vancouver.com
Bruce Hutchison
treasurer@rasc-vancouver.com
Kenneth Lui
national@rasc-vancouver.com
William Fearon
library@rasc-vancouver.com
Public Relations Scott McGilllivray
publicrelations@rasc-vancouver.com

Secretary
Treasurer
National Rep.

Librarian

Library

The centre has a large library of books,
magazines and old NOVAs for your enjoy-
ment. Please take advantage of this club
service and visit often to check out the new
purchases. Suggestions for future library
acquisitions are appreciated.

MAYJUNEASTRONOMYDAY2017

LPA Pascal Pillot-Bruhat
Ipa@rasc-vancouver.com
Dir. of Telescopes Vacant
telescopes@rasc-vancouver.com
Robert Conrad
observing@rasc-vancouver.com
Membership Elena Popovici
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Alan Jones
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Observing

Education

AOMO

On the Internet

http://rasc-vancouver.com or
http://www.rasc.ca/vancouver
http://astronomy.meetup.com/131/
http://www.facebook.com/RASC.Van

, @RASCVancouver
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essarily those of the Vancouver Centre.

Material on any aspect of astronomy should
be e-mailed to the editor or mailed to the ad-
dress below.

Remember, you are always welcome to
attend meetings of Council, held on the first
Thursday of every month at 7:30pm in the Trot-
tier Studio in the Chemistry wing of the Shrum
Science Centre at SFU. Please contact a council
member for directions.

Merchandise Kyle Dally
merchandise@rasc-vancouver.com
Webmaster Ken Jackson
webmaster@rasc-vancouver.com

NOVA Editor Gordon Farrell
novaeditor@rasc-vancouver.com
Scott McGilllivray
speakers@rasc-vancouver.com

Speakers

Past President Mark Eburne
AtLarge Howard Trottier, Francesca Crema,
Milan B

Pomponia Martinez
J-Karl Miller

Trustee
Honourary President

Mailing Address
RASG Vancouver Centre
PO Box 89608
9000 University High Street
Burnaby, B.C.
V5A 4Y0
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Map to Meeting Site

continued from page 3
nomical Society of Canada. With
the change of name, the Society
quickly expanded nationally across
Canada. The Victoria Centre was
established in 1914 and the Vancou-
ver Centre was established in 1931.

In commemoration of our 150%,
our National Office has designed a
logo for this special event which was
just launched and which you will
start seeing on all of our RASC pro-
motional materials.

The symbolism of the logo is
multi and includes:

o The aurora borealis which is a
quintessentially Canadian space-

weather phenomenon.

o The crater is the “Manicouagan
Astrobleme,” an impact crater in
the Canadian Shield.

o The stars represent major Cana-
dian contributions to stellar spec-
troscopy done at the Dominion
Observatory, the Dominion As-
trophysical Observatory, and the
David Dunlap Observatory.

o The globular cluster recognizes
the research of Dr. Helen Sawyer
Hogg (1905-1993) on variable
stars in globular clusters using the
Dominion Astrophysical Obser-
vatory in Victoria, BC.

o The spiral galaxy represents the
work of Canadian cosmologists as

Our June meeting is in room
SWH10041 of Saywell Hall,
halfway down the main
corridor. The July meeting is in
SWH10081, at the end of the
corridor as indicated by the
arrow on the map.

Pay parking is available at sev-
eral locations located around
campus (indicated as “P” on the
map).

well as amateur Canadian observ-
ers of deep-sky objects.

o The comet stands for the contri-
butions to cometography by Ca-
nadian comet discoverers such
as David Levy, Rolf Meier, and
Chris Wilson.

e The Moon symbolizes the prac-
tice of navigational astronomy on
land and water, which was crucial
to the exploration and formation
of Canada.

As we recognize 150 years for
Canada, let’s also look ahead with
anticipation to 2018 and another
year of celebration with the Royal
Astronomical Society of Canada. %

continued from page 1

site but no less important and it was
amazing to find that upon my arriv-
al, I shared the entire site with only
two other visitors. In fact, those two
other visitors left shortly after my
arrival and for about 30 minutes, I
had the entire site to myself and my
guide for the day (Poncho) before a

large tour bus arrived. I also had the

opportunity to climb the steps to
the top of the main temple which,
as previously stated, is no longer al-
lowed at Chichen Itza.

Poncho explained that Mayapan
is thought to have been built as a
small-scale replica of Chichen Itza
with many similar features includ-
ing temples, gates, frescos, hundreds
of pillars, and an observatory—in

total over 4,000 buildings.

The observatory (Temple Rodon-
do) was beautifully restored. It had
two circular structures, one inside
the other. Visitors are allowed in-
side the first circle, but no further.

Now I could fill this essay with
a bunch of archeological factoids
about the ruins of Mayapan but

continued on page 7
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Bringing Youth into Astronomy

Our April monthly meeting of
our Vancouver Centre featured an
unprecedented number of youth
presenters. We had two groups from
Harry Hooge Elementary School in
Maple Ridge, as well as a stu-
dent from Templeton Second-
ary School in Vancouver. Even
our first presenter, Scott Mc-
Gillivray (Global’s Space Talk
with Scott) has no grey hairs
(yet). What does this say about
our involvement with youth
and our role in encouraging
their pursuit of learning about
the universe they were born
into?

Before I get carried away with
the bigger picture of science
and youth, let me comment on
the quality of the presentations
we enjoyed at our April meet-
ing.

Cacelyn and Ava from Mi-
chael Ross’s science class at
Harry Hooge Elementary, gave a
very insightful presentation titled
“Should we be Spending Money on
Space Research?” Two of their team
members who were unable to attend
were Cameron and Braydon, how-

ever, they were well represented by
their two classmates. Their presenta-
tion proved to be a good representa-
tion of how to approach a question

of science ethics in an analytical, crit-

ical method. They showed insight
not only into how to gather data and
analyze it, but also how to put weight
on opinions and allow for margin of
error. Whether we agree or disagree
with their conclusions is not as im-

Membership has its Privileges!

New members, did you know? The
Vancouver Centre has several telescopes
available for loan free of charge! We have
telescopes ranging from 60mm to 10” in

diameter. For more information see the
Director of Telescopes after the mem-
bers meeting. The loaner period is for
one month, to be returned after the next
meeting. Telescopes are not allowed to
circulate outside of these meetings. You

can now reserve two different telescopes
per year and use what is left at the end of
the meeting anytime.

Your greatest opportunity as a member
of the RASC is to take advantage of the
company of other enthusiasts to increase
your knowledge, enjoyment and skill in
astronomy.

The best thing you can do to gain the
most from your membership is to get ac-

by Leigh Cummings
portant as their understanding of
how they reached their conclusions.
At their age, I believe that under-
standing the process will serve them
better as they progress through their
future grades.

The second presentation was
by another group from Michael
Ross’s science class. They were
a three-member group repre-
sented by Cole and Tristan.
Their third member, Jake, was
an international student who
had already returned home to
Korea. Their presentation was
in the form of a YouTube video
titled, “How Might Solar Flares
Affect the Earth?” I was totally
entertained by the show. They
displayed a talent for video cre-
ation and editing beyond their
years. As well as entertaining,
the show was well researched,
informative and factual. I see
future documentarians in the
making here.

I had several members as well as
non-members comment to me about
how much they enjoyed both presen-
tations. The staff and parents at Har-

continued on page 6

tive! Take in the club meetings; engage
other members with questions; come
out to observing sessions (also known
as “star parties”), and, by all means, vol-
unteer to take part in our many public
events.

For the usual observing sites and
times, visit our website at http://rasc-
vancouver.com or contact the Observing
Chair at observing@rasc-vancouver.com.
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Upcoming Events

May
13 — Astronomy Day at SFU

Jume
30 - July 3 — RASC General Assembly
in Ottawa

continued from page 5
ry Hooge School should be proud of
their young scientists.

After our youngest presenters fin-
ished, we had a presentation by our
very own youth council member,
Francesca Crema. She is a grade 12
student at Templeton Secondary
School and has participated in its
Mini School as well as a member of
Templeton’s STEM program. She
gave us a presentation that spanned
two school years. She started by re-
viewing her last year’s project with
teammates Dexter Hines, Huxley
Witts, Natasha Roussopoulos, and
Philip-Maynard Davies. Their proj-
ect was muon-detecting. Francesca
outlined what muons are, how they
detected muons, and then presented
the interpretation of the data they
were able to collect. She then pro-
ceeded to explain the project that she
is involved in this year. She is part of
anew team consisting of RAsC youth
members, fellow Templeton student
Dexter Hines and Nevada Janzen
from Pitt Meadows Secondary. Their
ongoing project involves the Trottier
Observatory with the aid of sFU’s
(and rRASC member), Dr. Howard
Trottier. They are collecting data to
do a study of Cepheid variable star,
RT Aurigae. Francesca’s presentation
explained what a Cepheid variable is

July

22 - 30 — Mt. Kobau Star Party

22 — Solar Event, Campbell Valley Re-
gional Park

and how they plan to use the spec-
trograph and camera on the Trottier
Observatory telescope to collect data
on the star. Their project will involve
studying the star’s radial velocity as
well as the apparent magnitude. Af-
ter charting their results they will be
able to compare their work with past
historical studies of the same star to
see if there has been a change in the
star’s behaviour over time.

The very next day after giving her
presentation to our centre, Francesca
took her show on the road to Sech-
elt to share her experiences with the
Sunshine Coast RAsc Centre. I have
heard that her visit was eagerly an-
ticipated by the members as well as
the public.

Our last speaker of the night was
our own Robin Adams, who gave
an entertaining talk about Proxima
b, “The Exoplanet Next Door” You
will also be able to hear his talk at As-
tronomy Day.

I have had a number of members
as well as the general public tell me
how refreshing it was to have an eve-
ning of young presenters at our meet-
ing. This is not to detract from the
many fine speakers we regularly have
at our monthly meetings, but rather
an acknowledgement of the quality
of the work being done by our young
future scientists. I hope that we can

August

12 — Perseid Meteor Shower at Alder-
grove Lake

19 - 26 — Merritt Star Quest

December
14 — AGM

make this sort of evening a regular
event in the future, as a public show-
case for schools that are embracing
the project learning format.

Without falling into the worn out
dialogue about the “good ol’ days
when I was in school,” I do ponder
the vast changes, just in my life-
time, that our school system is going
through. It seemed that in my school
days the main job of teachers was to
pound as much information into our
heads as could be crammed, in the
hopes that we would figure out how
to use it. The teachers that I remem-
ber and admired best are the ones
that didn’t practice the accepted
method of the day, but instead tried
to relate our new-found knowledge
to what was happening in the world
around us.

Times have truly changed. Few
human brains can keep up with the
amount of new knowledge that del-
uges us every day. We rely on com-
puters to store facts and data in order
to free our minds to process this in-
formation. Then there is the inter-
net. I find the internet both an in-
dispensable tool as well as a cesspool
of nonsense. As we try to navigate
one of the most powerful sources of
knowledge that humanity has ever
had at its disposal, we are also con-

continued on page 7
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continued from page 4

anyone can Google that. What I
want to share with you is my expe-
rience of this visit. It was glorious
sunshine that day yet 100% humid-
ity as is often the case in
the Yucatan. I felt thank-
ful for a small breeze that

-

swept through occasion-
ally. As I walked amid the
ruins with Poncho, the
silence was overwhelm-
ing. The rainforest that
circled Mayapan seemed
to trap all the sound—the
same rainforest that had
once completely covered
and hidden the
until only a few decades ago. As I

ruins

followed Poncho into the tree-line
to view some ruins in the back of
the complex that had not yet been
restored, I was amazed looking at
what seemed like a pile of rubble
but was in fact the stones of an

ancient house. I was even more
amazed at the amount of work the
archeologists had done to take a pile
of rubble and restore the rocks into
an actual building. The main temple

=\

SR

was once a pile of rocks too until
the archeologists restored the many
tiers and steps. When climbing to
the top of the dizzying height of
the main temple, Poncho pointed
to the tail of an iguana poking out
between the stones. I thought it was

the tail of a dead iguana but upon
taking a closer look, got scared
when the tail moved and suddenly
disappeared underneath the steps—
telling me that the interior of the

temple now belonged to

the iguanas and not the
Tak-
ing in the sight from the

ancient Mayans.
top, there was not a hill
or mountain anywhere,
reminding me that this
entire area of the Yucatan
was flattened when it was
hit by the dinosaur-killing
asteroid (more on that lat-
er). Knowing the contri-
butions that the ancient
Mayans have made to astronomy, I
felt blessed to have had the oppor-
tunity to walk the same paths and
climb the same steps that the an-

cient Mayan astronomers had.
I'also had the opportunity to visit
continued on page 8

continued from page 6
fronted with bad data, half-truths
and even outright lies every day.
Sometimes this even happens from
our more traditional sources. How
do we avoid being misled by our own
biases and prejudices? We need to
develop a new “critical thinking tool-
box” to enable us to use the internet
sources effectively. This is not an in-
tuitive process but a learned process.
If our children and grandchildren
are to become informed and decisive
citizens in the future, they will have
to develop strong critical thinking
skills as well as a greater understand-
ing how science works. When stu-
dents experience project Icarning,
they gain a deeper understanding

of how the scientific method works.
They learn how to collect data, how
to calibrate data, and how to process
the data they collect. They can learn
the difference between being a theo-
retical scientist and an experimental
scientist. Their projects will also face
a simple form of peer review, and
they will gain insight into the impor-
tance of that process. This can give
greater insight into how to tell the
difference between real information
and false or “spun” information.

Not all young students today will
become scientists but I believe it is
more important than ever that, no
matter what career they end up pur-
suing, they learn the language of sci-
ence.

I believe that The Royal Astro-
nomical Society of Canada has an
important role to play in this future
of education. Vancouver Centre’s al-
liance with sFU’s outreach programs
has enabled us to bring our resources
to the aid of the public and private
school systems to enhance the expe-
rience of students in the astronomy
and physics disciplines of science. I
have found that every volunteer that
has helped out with student proj-
ects or a science night at our schools
has come away richer for it. I know
I have. I encourage our members to
make themselves and their equip-
ment and resources available to bring
more youth into the wonders of as-
tronomy that we love so much. #*
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Start with Imaging the Solar System - It’s Easy

Many of us marvel at fabulous im-
ages of deep-sky objects like galax-
ies and nebulae and want to get
started with astrophotography.
Yet taking such photographs your-
self is challenging—there is a long
learning curve, a great deal of pre-
cision is required, and the equip-
ment is expensive. Starting out by
imaging solar system objects—
such as the bright planets, the Sun,
and the Moon—is much easier and
less of a strain on the wallet. After
a short start-up period, you will
probably be proud enough of one
or two images to print and frame
them—1I did!

Amateur astronomers have de-
veloped techniques to produce
high-quality images of solar sys-
tem targets using cheap webcams
or video cameras along with a
laptop computer. I began imag-

ing solar system objects over ten
years ago, starting out with begin-
ner equipment and upgrading the

Camera Evolution

Logitech Webcam

Philips Webcam

ASI224 Planetary

equipment as my skills improved.
There are many advantages in
starting with the solar system.
Targets such as the Moon, Jupiter,
and Saturn are bright and easy to

by Ken Jackson

locate through a telescope even in
heavily light-polluted skies. Any
decent telescope can capture good
images, including scopes with
small apertures: Scopes as small
as 70mm have taken images where
Jupiter’s bands and Saturn’s rings
are apparent. Inexpensive (about
$100) webcams are capable of pro-
ducing good results. I took many
of my images through an100mm
refractor with a Philips spc900
webcam. Processing the raw videos
into a quality image is much easier
than with deep-sky objects. The
processing software is free, and the
software is getting more powerful
while becoming easier to use.

The steps involved in taking and
processing solar system images in-
cludes the following:

Equipment Preparation: set-
ting up the telescope, mount, cam-

continued from page 7
two other Mayan archacological
sites on other days (Xumal and Ka-
bah) but my day at Mayapan was by
far the most memorable.

On another day, I vis-
ited the village of Chicx-
ulub, about a 30 min-
ute drive from Merida.
Chicxulub
village and the closest
town (present day) to the
impact crater made by the
asteroid that killed the
dinosaurs. The crater is
now called the Chicxulub
Crater.

is a coastal

The Chicxulub crater was discov-
ered in the 1970s by geophysicists,

Antonio Camargo and Glen Pen-
field, who had been looking for pe-
troleum in the Yucatan.

The main plaza of the village of

Chicxulub is decorated with stat-
utes and plaques explaining the geo-

logical history of the area (written
in Spanish of course).

To most Canadians, visiting Mex-
ico means sun, sand, and surf. But if
the opportunity presents
itself, T highly recom-
mend taking time to visit
these lesser known but yet
still oh-so-important re-
gions of our most south-
ern neighbour. Mexico,
but especially its south-
ern states, is filled with
geological and anthropo-
logical histories. There is
certainly more to a visit
to the Yucatan then just
beach and margaritas (although I
admit to indulging in the latter). %
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era, and computer to locate and
track your target object.

Capture: recording a short vid-
co, often just a few minutes long,
onto the laptop.

Quality Filtering and Stack-
ing: Accepting only the high-
quality frames from the video then
combining the high-quality frames
to produce a single image.

Final Processing: Sharpening
and adjusting contrast, colour, and
brightness to produce a final im-
age.

Solar System Targets

A general rule is to try to image
objects when they are high above
the horizon to reduce the effects
of atmospheric turbulence. Jupi-
ter is in good position now. Saturn
doesn’t rise until around midnight
in May but will rise earlier and be
in a better position as we progress
into summer.

You can use free software such
as Cartes du Ciel, Stellarium, or
SkySafari to help you pinpoint the
location of the planets in the sky.
Many of these programs let you
zoom in on targets to see more de-
tail such as the phase of the Moon,
alignment of Jupiter’s and Saturn’s
moons, and the visibility of the
Great Red Spot on Jupiter.

2 :: the rim cast on mé'fﬁar of Crater Archimades

her ED100 Pro, ASI120, 3X Antares Barlow

0

Moon: The moon is a great first

object for learning how to image.

It is easy to find, is visible during
most clear nights of the year, and it
shows interesting detail in its cra-
ters, valleys, mountains, and “seas.”
The lunar terminator (the bound-
ary between day/night) sweeps
across the moon as its phase
changes. Imaging craters and oth-
er features along the terminator
boosts the contrast and highlights
the shadows cast by mountains
and the crater rims as seen in the
image of Crater Archimedes.

)

A slimming crescent of Venus in Dec 2013

Sky-Watcher ED100, Philips SPG300,

2X Barlow.

Venus: Although close and
bright, Venus is somewhat disap-
pointing because there is little or
no detail visible. Its thick atmo-
sphere obscures the surface and the
clouds have a uniform appearance.
However, an interesting aspect of
Venus is its changing phases, simi-
lar to the changing phases of the
Moon. It appears as a large, thin
crescent as it comes around to the
near side between the Earth and
the Sun but transforms to a small-
er quarter phase when at its maxi-

mum elongation from the Sun.

Mars: It is difficult to image
details on Mars, except when it is

at opposition, because of its small
apparent size. Oppositions oc-
cur roughly two years apart. The
next opposition is July 28th, 2018
which will be the closest approach
of Mars to the Earth since the re-
cord opposition of 2003. As a re-
sult, Mars will appear significantly
larger than it did during the oppo-
sition last year in 2016. Images of
Mars during opposition can show
surface features such as Syrtis Ma-
jor, Olympus Mons, and ice at the
polar caps. The rotation rate of
Mars is close to that of Earth (24.6
vs. 24 hours) but the small differ-
ence means that different features
are visible if you take images sev-
eral days apart.

@

Changes in the Inclination of Saturns
Rings from 2008 to 2016.

Just the
enough, but even small telescopes

Saturn: rings are
are capable of showing divisions in
the rings and bands in the planet’s
clouds. If you take images over

continued on page 10

Jupiter and the GRS frol
Sky-Watcher ED100, ASI
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continued from page 9
several years then your images will
show how the inclination angle of
the rings changes.

Jupiter: The Great Red Spot,
storms, and the Galilean moons
make Jupiter one of the most pop-
ular targets. The Galilean moons
are constantly changing position
and a transit of a moon or its shad-
ow across the face of Jupiter makes
an intriguing shot.

Sun: Special filters are required
to prevent too much light from

damaging your equipment or your
eyes! The least expensive filters
are homemade using Baader Asro-
film. Sunspots can be imaged us-
ing these filters, but imaging solar
flares and prominences requires a
more expensive Hydrogen-alpha
filter.

Techniques
Equipment

Imaging can be done with any
telescope that allows interchange-
able 1.25” eyepieces. I started out
with a no-name/beginner 150mm
Newtonian Telescope but have
also used an Intes 150mm Mak-

Cas, a Skywatcher 100ED Pro re-
fractor, and a Celestron 200mm
EdgeHD.

While not strictly necessary, it
is recommended to have a mount
that tracks the stars as they move
through the sky. A tracking mount
lets you take a video of your target
without it moving out of the field
of view. The tracking does not
have to be very accurate as the soft-
ware used in processing can com-
pensate  for
many  track-
ing errors. I
started with a
low-end non-
tracking equa-
torial mount
but added an
RA motor, for
less than $100,
that provided
rudimentary
tracking. Now,
I often use a
Skywatcher EQ-5 Pro equatorial
mount that tracks much better.
Alt-az mounts can also be used.

Video cam- I

o FineCapuee @412

eras and web-
that
capture many
frames-per-
second

cams

excel
at solar system
imaging. Even
inexpensive
webcams (un-
der $100) are
capable. I started with hacking a
Logitech 3000 webcam: sawing
the camera in half and mounting
an old eyepiece barrel on it so that
the camera fit into the focuser. To-

day, webcams can be fitted into a 1
4" barrel using commercial adapt-
ers that cost less than $15. I used
one of these adapters with a Phil-
ips spc900 webcam. Last year, I
upgraded to a Zzwo As1224MC—a
well-regarded but more expensive
planetary camera. The as1224McC
uses a highly sensitive Sony sensor
with low noise. It has a high-speed
UsB 3.0 port that supports captur-
ing videos at a rate of more than
100 frames per second. The cam-
era includes a nosepiece adapter,
so it is ready to use with no hack-
ing. These cameras currently sell
for around $400. I do recommend
adding an IR-cut filter for an extra
$40 to this camera to make the co-
lour adjustment during processing
easier.

Almost any laptop computer re-
leased within the last ten years can
be used. Ideally, the computer and
the webcam should both support
USB-2 or USB-3. Make sure there
are a few gigabytes of free disk
space to record your videos. I use a
small HP notebook running Win-

dows 7 and installed FireCapture
(above) for capturing video (iCap
and SharpCap are popular alter-
natives), AutoStakkert for quality
filtering and stacking, Registax for

10
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sharpening, and Gimp for final
image processing.

A few other accessories are use-
ful. A wide-field eyepiece helps to
locate the object in the telescope
because it shows a larger circle of
the sky. I often use an eyepiece
with a focal length of 25mm to
40mm. An eyepiece with roughly
the same field of view as the cam-
era can then be used to precisely
centre the target on the camera. I
use a 15mm eyepiece for this and
have attached a para-focal ring to
the eyepiece so that it has roughly
the same focus point as the camera.

A Barlow is a lens, mounted in
an adapter, that [E

with the webcam.
Then upgrade as your skills im-
prove.

Capture

Set up the telescope on the
mount and align the telescope.
Precise polar alignment is not
necessary as the stacking software
can compensate for tracking errors
and de-rotate frames from cap-
tured videos. I often polar align
my equatorial mount by roughly
pointing the polar axis towards
Polaris. Collimate your telescope
to align the mirrors or lens and

obtain the best images. Thierry

the adapter. Insert the camera into
the diagonal or Barlow when using
those. Start up your capture soft-
ware. Hopefully, a live preview of
your target will be displayed on
the laptop; if not then try increas-
ing the gain and exposure settings
to make the object brighter.

Adjust the focus by looking at
the preview on your laptop.

Adjust the camera gain and ex-
posure settings. Firecapture has
pre-built suggestions for different
objects: the Moon, Jupiter, Saturn,
etc. T usually start with one of these
pre-built suggestions then tweak
them a bit. Look at the histogram
as

you make

increases  the = SR et | Stk Cpns = adjustments.
Ficari oo | R e — - Th 1
magnification. |— " e s The goal is to
A Barlow is not | “rriree R, get the highest
required but is fowewm ~ YHEUET SN D histogram ~ val-
elpful in creat- S | BT s | e ues that do not
helptul t | e g ¥ hat d
ing larger imag- | e quinamn = [ — result in clip-
es of small plan- i 'Ll i, PO ping. Clipping
ets. One end of |meweren ) cor occurs when the
Fhe Barlf)w is S =1 value ex.ceeds
inserted INto a |rae s P the maximum

telescope and an

eyepiece or camera is inserted at

the other end. I use a 3X Barlow
when the seeing is good but falling
back to a 2X Barlow when condi-
tions aren’t as good.

To summarize, you can start
with the basics:

e Any telescope that supports 1
V4" eyepieces,

e Any mount, but preferably a
tracking mount to make getting
started easier,

e A cheap webcam with 1 4"
adapter to attach the webcam to
the telescope,

e A laptop computer compatible

Legault has written about the im-
portance of collimation at http://
www.astrophoto.fr/collim.heml

Locate and focus your target
object through your telescope
and a standard eyepiece. I usually
run through a series of step-wise
increases in magnification us-
ing a wide-field 40mm eyepiece,
a 15mm eyepiece, and finally the
15mm eyepiece with 3X Barlow
(dropping back to 2X Barlow if
the seeing is not good).

Boot up your laptop with the
camera attached and insert the

camera into the telescope using

bit depth of the
camera. Webcams like the Philips
sPc900 collect 8 bits per pixel so
the maximum value is 256 while
the As1 224 can collect up to 12
bits per pixel, so the maximum
value is 4096. Fine-tune the focus
after adjusting the camera settings.
Start recording a video. Don’t
capture too much video—just a
few minutes is usually sufficient.
Longer videos burn up more stor-
age space and object like Jupiter
can rotate on enough on their axis
in a few minutes to blur details in
the image.
continued on page 12
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continued from page 11
Quality Filtering and Stacking

I use the AutoStakkert software
(AS!2, previous page) for initial
processing of the video. Process-
ing can be done during daylight
hours to save precious night hours
for additional imaging or observ-
ing. Processing can be done on
your laptop or using a more pow-
erful computer. I usually trans-
fer the captured video from my
laptop to a more powerful desk-
top with eight processor cores to
make the processing go faster.

Open the video in AutoStak-
kert. In the Image Stabilisation
section, make sure that “Planets”
is selected for small planetary tar-
gets. “Surface” is used for images
of the Sun or Moon where the
surface takes up a large part of the
image.

Click the “2) Analyse” button
and AS!2 will scan the frames in
the video to determine the quality
of each frame and produce a Qual-
ity Graph. The Quality Graph
shows the quality of each frame as
a grey line while the green line is
the quality level with the frames
re-ordered by quality. The “Stack
Options” box at the top right gives
you control over how many poor
quality frames to accept or reject.
In my experience, accepting just
25% of the frames often results in
a better final image when I have
captured 1000 or more frames in
the video. Leave the other options
for the time being.

Now go to the window with
the capture frame displayed. You
need to set the number and size
of the boxes used for stacking. To

Select  MRU- FlatDark/Reference - Tools~ Settings -

@ 1{ 003 01003 10
@ 2] ooo[t] 01003 10
W a{ o034 0100 10
@ 44 00035 0100[g] 10
@ 54 ooo[%] v100[t4] 10
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Losd Save
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0% layes setting changed
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Align | Stack Wavelet File Version: 8.1.0.8 DB-05-2011 06:46  Memory UsedFree/Total: 63
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Wavelets Reset Wavelets -
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get started, choose a box size of 25
and let AS!2 place the boxes au-
tomatically by clicking the “Place
APs in Grid” button.

Go back to the first window
and click the “3) Stack” button.
AS!2 will spend some time stack-
ing the accepted frames and even-
tually tell you it has done 100%.
Save the image in preparation for
final image processing.

Final Processing

I use the Registax software
(above) for sharpening the stacked
image. Click “select” and load the
stacked image file. The wavelets
section is used to sharpen the im-
age. Adjust the layer sliders on the
left to sharpen the image at differ-
ent scales—the Layer 1 slider af-
fects the fine detail while the Lay-
er 6 slider affects coarser features.

I use Gimp, a free alternative to

Adobe’s Photoshop, for final im-
age processing including adjust-
ing the histogram using curves,
colour adjustment, scaling, and

cropping.

Start with the Basics then Ad-
vance

Solar system imaging is an easy
way to get started with astropho-
tography. There are a variety of
interesting targets to pursue and
the required equipment is not
expensive. Outstanding images
are possible with more advanced
techniques and more expensive
equipment. Check out Damian
Peach (http://www.damianpeach.
com/), for some truly superb im-
ages of solar system objects. You
can try out the more advanced
techniques after getting started
with the basics outlined in this
article. %
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Jupiter Motion
piter Mot
13

Every 13 months or so, Jupiter,
the largest planet in Solar Sys-
tem, reaches the same position in
the sky relative to the Sun look-
ing from Earth. This is called the
synodic revolution. Since Jupiter
and other external planets move
around the Sun in the same direc-
tion as Earth, their synodic peri-
ods are always longer than one
year.

The two interior planets orbit
the Sun in the same fashion as
well, but Mercury’s synodic revo-
lution is less than one year, mak-
ing it the only planet in our Solar
System that does so. This is due
to Mercury’s immense speed at
which it orbits our star, making it
the fastest moving planet in our
Solar System.

For exterior planets, orbiting in
the same direction, this rule ap-

plies: the farther from the Sun an
exterior planet is, the shorter the
synodic period of that planet is, as
it takes Earth, the faster moving
planet, less time to “catch up” with
the distant planet and overtake it.

11.86

The actual time that it takes
Jupiter to make one full orbit
around the Sun (a Jupiter year) is
about 11.86 Earth years. This is
a very interesting number as it is
so close to 12, arguably one of the
more perfect numbers in nature.
This will result in Jupiter travel-
ling, on average, about 30 degrees
in the sky every year. In one Jupi-
ter year, Earth will make almost
12 orbits around the Sun while
Jupiter will make one full orbit.
Since they move in the same di-
rection, Jupiter and Earth will be
“aligned” with the Sun 12 -1 =11

by Milan B
times in this twelve year period, so
roughly, every 12/11 of a year.

Since Jupiter’s orbit is fairly el-
liptical, the speed at which Jupiter
orbits the Sun will vary according
to Kepler’s laws. When it is closer
to its perihelion (as in 2010/2011
and 2022) Jupiter will move faster,
while when it is at the opposite
end, closer to its aphelion (as in
2017) Jupiter will move slower.

65
There is an amazing device that
many of us wear on our (mostly
left) wrist—an analogue watch,
and there is an amazing coinci-
dence that connects an analogue
watch and Jupiter. Every 65 min-
utes or so, the smaller minute
hand of an analogue watch crosses
paths with the longer, slower mov-
ing hour hand. The two hands ac-
continued on page 14

To all our friends:

to do what they do best.

Thank you for your patience,

Like us, I'm sure that the sudden loss of bath of the telescope stores in the city has left you all feeling
a little bit empty. Naturally, most of you would like to see something done about it and we agree with
you. For that reason two of the people best suited to offer a solution for this problem are stepping up

We are proud to announce the upcoming opening of a completely new optical retail, service and
repair business in the lower mainland. We can promise you a totally new store and an improved
location, but also with a couple of familiar faces. Please watch the website listed below for bulletins
concerning the upcoming opening as soon as they become available. \We expect to show off this new
telescope store to you very soon.

thenewtelescopestoreinvancouver.com

Harout Markarian and Bryce Tordiffe
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continued from page 13

tually cross paths 11 times in 12
hours, so it happens every 12/11
of an hour which is just under
65.5 minutes. The first “meeting”
after noon/midnight will happen
at around 1:05:27, the next one is
firmly scheduled for 2:10:55 and
so on. Since the speed at which
the two hands move around is uni-
form, so it is very easy to calculate
these times.

For Jupiter, however, the times
between two fixed events relative
to Earth and Sun (i.e. two opposi-
tions) vary due to variable speeds
of both planets in their respective
journeys around the Sun. This will
result in Jupiter oppositions some-
times falling less than 13 months
apart, while sometimes they will
happen more than 13 months and
7 days later.

On April 7%, Jupiter reached op-
position for 2017. In the current

epoch, the oppositions of Jupiter
occur in early spring. In 2016, that
was on March 8" while in 2018 it
will be May 9. Very soon the op-
positions of Jupiter will drift into
summer months and if we con-
tinue like this long enough, we
will end up having an opposition-
less year for Jupiter. The previous
one was 2013 while the next one
is 2025, 12 years later as expected.
This actually is the case with all
planetary phenomena (conjunc-
tions, stationary points etc.) of all
exterior planets. The frequency of
these “no-event” years is closely
linked to their respective orbital
periods around the Sun.

If Jupiter doesn’t look as bright
these days as it does at other times
to experienced observers, there
is a reason for that. By reaching
aphelion—the most distant point
in its orbit around the Sun—in
February, just a couple of months

before its opposition, Jupiter “re-
warded” us with a very special op-
position this year; it was the most
distant opposition in this epoch.
From now onwards, Jupiter will
get closer to both Earth and Sun
during its oppositions, year after
year, until the next perihelic, su-
per-close opposition of 2022.

Unfortunately, the next few
oppositions of Jupiter will not
be favourable for the northern
hemisphere observers as Jupiter
continues its descent into south-
ern constellations. After Jupiter
reaches the southern-most point
in the sky in this epoch (in 2019),
it will slowly start heading back
towards the celestial equator, and
by 2022 Jupiter will be very close
to us and much higher in the sky
for northern observers, allowing
us, amateur astronomers, to see
this beautiful giant planet at its
best. #*

Our youth (under 18) door prize for
Astronomy Day at SFU is a SkyWatcher
804AZ telescope (pictured at left). Free
tickets will be available at the Membership
table in the Academic Quadrangle (AQ).

. . g *-A". ‘

Sky-Watcher’

Be amazed.
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Members’ Gallery

The ISS in Orion by Elena Popovici

The ISS traces a path through Orion, grazing by Betelgeuse (mag. 0.5). On the left, bright enough to shine through the tree
canopy, is Sirius (mag -1.46) of Canis Major. In the upper right corner Aldebaran (mag. 0.85) marks the head of the bull in
Taurus. A 30 sec exposure at ISO 100.

Comet 45P by Robert Conrad

Comet 45P passes in front of the warped spiral Crowbar galaxy
NGC 4656/4657. Taken on February 19th (a few days after the
comet’s closest approach to Earth as it travelled through the con-
stellation Canes Venatici).
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Orion Nebula (M42)
Canaty Islands 2 High Mag * +
Dec 1ith, 2016 02:59:46 UTC
Taken by Robert Conrad

The Orion Nebula (M42) by Robert Conrad
Taken on 11 December, 2016 from the Canary Islands using the online SLOOH telescope.




