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 M42 is a favourite target of amateur astronomers everywhere. Image by Tom Owen, 2015-12-30. Stack of 4-minute
exposures, Mallincam Universe and an 8" Edge HD, processed with StarTools.
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RASC Edmonton Centre Contact Information see also http://edmontonrasc.com/contact/

Mailing address RASC Edmonton Centre On the web http://edmontonrasc.com
788, 10301 104 St. http://www.facebook.com
Edmonton, AB, T5J 1B9 https://twitter.com/EdmontonRASC
Canada http://www.youtube.com/user/edmontonrasc

Observing Deck 780-452-9100 x2249

Stardust  submissions:  Submit  articles  by email  to  the  editor  (see  above).  Please  include  the  word  Stardust in  the subject.
Submission deadline is the 2nd Sunday before the monthly meeting; see following page for dates. Any standard document format is
acceptable (MSOffice, OpenOffice, LibreOffice, et al.) but plain text is preferred. Do not try to layout and format your article; your
labour will only be discarded. Graphics may be submitted as separate files, and clearly identified; indicate captions and references to
them within the text. Do not consider your article successfully submitted until you receive a confirmation email from the editor.
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Upcoming Events, Meetings, and Deadlines

Regular Meetings are held monthly (see below) from September
to June at 7:30pm in T  ELUS   World of Science, 11211 – 142 St.

Admission is free, and everyone is welcome to attend, member 
or not. Follow the signs from the main entrance.

Observers meetings are held monthly (see below) at Boston 
Pizza in The Mayfield Common, NE of intersection of 170 
Street and Stony Plain Road. Contact the observing_group @ 
edmontonrasc.com for details.

Council meetings are held monthly (see below) from September 
to May at 7:15 in room 1-033 of the CCIS  *   Building on the U of 
A campus. Any RASC Edmonton member may attend.

* Centennial Centre for Interdisciplinary Science

MEETINGS 2016

* indicates date bumped by statutory holiday

Edmonton Area Astronomy Discussions: astro@mailman. srv. ualberta. ca
To subscribe, send a blank email to: astro-request@mailman. srv. ualberta. ca 
with the subject line: subscribe

The above mailing list is completely independent and is not associated with RASC Edmonton Centre in any way. 
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President's Message by Luca Vanzella

The  March  14  Regular  Meeting  features  R.A.  Rosenfeld
giving a talk on "Music of the Spheres".  The interrelationship
between  music  and  astronomy  goes  back  at  least  as  far  as
cosmologies of the 6th century BC, orderings of knowledge, and
educational norms in the “west”. Stronger in some periods than
others, stranger in its details, and occasionally entertaining in its
manifestations,  the  relationship  has  never  entirely  attenuated.
This  talk  will  introduce  the  theoretical  underpinnings,  the
cultural practices, and some of the astronomers who made music,
and the musicians who did astronomy. The talk will be illustrated
with live musical examples.

http://edmontonrasc.com/2016/03/rasc-regular-meeting-
march-14-2016-music-of-the-spheres/

The April 11 meeting is a Member's Night.  If  you have a
short presentation (max 15 minutes) that you'd like to present,
please contact me at  president@edmontonrasc.com. I know that
several members are travelling to see the total solar eclipse of
March 8, so perhaps we'll hear some of their stories and se their
photos.

Discussion Forums

I  am  pleased  to  tell  you  about  a  new  benefit  of  your
membership in the RASC Edmonton Centre: online discussion
forums,  offered through  the  RASC Edmonton Centre  website.
One of the stated values of our Society is as follows: "We inspire
and  encourage  people  of  all  ages  to  learn  about,  and  enjoy,
astronomy. This  value  has  been  at  the  core  of  our  traditional
public  outreach,  which continues -  however, your Council  has
decided  to  reach  out  and  provide  these  benefits  to  our  280+
members as well. Our new Astro Café gatherings are dedicated
primarily  to members,  and now we are pleased to add to that
initiative online discussion forums exclusively for members. In
the March Stardust, you can read more about the forums and how
to  participate.  I'd  like  to  take  this  opportunity  to  thank  the

mentoring committee that put this new program together: Tom
Owen, Alister Ling, and Ryan May.

QEP Update

The  Centre  submitted  a  proposal  in  October  2015  in
response  to  the  NRFP  issued  by  the  City  of  Edmonton  for
programming the Queen Elizabeth Planetarium. The winning bid
announcement  was set  for  December 18,  however it  was well
into  January  2016  before  we  found  out  the  NRFP  had  been
cancelled as only one submission was received by the city (ours),
and instead the City is looking towards a lease partnership with
TELUS World of Science with the Centre heavily involved in
programming.  The Centre executive and TWOSE management
will be discussing how we can move forward together on this.

Astro Café

The Astro Café on January 19, 2016 focused on How to Use
A Telescope and was a rousing success! About 30 people and 12
telescopes showed up to get help or ask questions. The variety of
telescopes that  came was huge,  from a 40mm tabletop plastic
scope to a 12" Skywatcher SynScan Dobsonian (goto) and a 16"
Meade LightBridge Dobsonian (manual). Everyone I spoke with
said they thought it was a great event. I think many people found
out  just  how  much  expertise  there  is  in  the  Centre  and  how
helpful  our members  are.  The  event  invigorated many newbie
astronomers and even a few of the veterans! We've been having
trouble finding a location to settle on for Astro Café so we may
go  with  the  University  of  Alberta  Observatory  for  Cafés  that
don't need a lot equipment. Stay tuned for more Cafés.

We need a new  Social Director. If you want to munch on
cookies  and  juice  at  the  breaks  in  our  meetings,  the  please
consider  volunteering  for  this  position,  If  you  are  interested,
please  contact  me  at  president@edmontonrasc.com.  Did  I
mention that the position comes with a budget?

RASC Edmonton Centre - New Benefits of Membership by Luca Vanzella

I  am  pleased  to  tell  you  about  a  new  benefit  of  your
membership in the RASC Edmonton Centre: online discussion
forums, offered through the RASC Edmonton Centre website at

http://community.edmontonrasc.com/
 
One of the stated values of our Society is:  We inspire and

encourage  people  of  all  ages  to  learn  about,  and  enjoy,
astronomy.

This  value  has  been  at  the  core  of  our  traditional  public
outreach, which continues. However, your Council has decided
to reach out and provide these benefits to our 280+ members as
well. Our new Astro Café gatherings are dedicated primarily to
members, and now, we are pleased to add to that initiative: online
discussion forums exclusively for members. Here is an initial list
of the forums:

• Basic Knowledge of the Night Sky
• Binocular Astronomy
• Selecting and Purchasing Telescopes
• Telescope Setup, Operation & Repair
• Observing
• Astrophotography
• Astronomy Software
• Radio Astronomy
• Meteorites
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The forums are not intended to replace other online services
like the Astro Email List, Facebook or Twitter. These platforms
serve  many worthy  purposes,  but  unlike those  platforms,  here
there is improved continuity and completeness of threads, as well
as easy to access "community expertise and memory".

To enter and participate in the forums, you need to sign into
the  site,  tabbed  as  “Community”  on  the  webpage,  with  your
RASC username and password.  (If  you don't  know it,  contact
RASC National Office by clicking on the Login link at  upper
right  and  follow  directions  to  request  your  username  and  or
password reset. It only takes a couple of minutes for the info to
show up in your inbox.)

Click  on  the  forum(s)  you  want.  You  can
ask/answer/participate in any forum.

Each  forum  has  Monitors  to  ensure  that  questions  get
answered  in  a  timely  manner,  and  ensure  that  decorum  is
maintained.  What is  going to happen is that  any question that
gets posted will be automatically forwarded to these experts, so
that  you can get  a  timely response.  All  forum discussions are
archived and searchable.

We hope you enjoy and benefit from this initiative, and look
forward to your feedback. If you have any comments, please do
not  hesitate  to  contact  Tom  Owen,  at
mentoring@edmontonrasc.com . Contact information is also on
the website.

Under Enamel Skies: Searching for the Great Sand Hills MORP Meteorite by Mark Zalcik

Better than ever, we are now able to track down meteorites
when they rain down on us as there are many photographic eyes
on the sky on the lookout for fireballs. The pictures of the bright
meteors, whether from a collage of security camera footage or
from  networks  of  dedicated  automated  cameras,  allow  us  to
pinpoint where prospective meteorites have fallen.

One  of  the  early  organized  networks  was  the  Meteorite
Observation and Recovery Project (MORP) in Canada. From
1971-85,  a  number  of  camera  stations were  set  up across  the
prairies. The results of the project appear in the paper “Detailed
Records of Many Unrecovered Meteorites in Western Canada for
which Further Searches are Recommended”, JRASC, 83, 49-80,
1989. When a bright fireball appeared at night, a nearby all-sky
camera would photograph it. Each camera was equipped with a
rotating shutter to chop up the photographic trail of the fireball,
allowing  determination  of  its  duration.  Out  of  44  prospective
fireballs photographed by the network, one event resulted in a
meteorite  find,  the  Innisfree  stony  meteorite  which  fell  on
February 6, 1977, with the first pieces being found a few days
later by a team on snowmobiles. In total, 4.58kg of meteorites
were recovered. To this day, the Innisfree meteorite is a triumph
in Canadian meteorite studies.

As the last MORP fireball fell in 1985, that means over 30
years  of  opportunities  by  Mother  Nature  to  cover  up  what
meteoritic material made it to the ground from the remaining 43
events. Many of the objects fell in areas vigorously cultivated, so
therein lies the danger of these objects getting ploughed under. A
few more fell in forested or bushy areas, so no doubt there have
been a  few layers  of  vegetative  material  covering  these  ones.
Pastures perhaps are the most favourable environment where a
MORP meteorite could still be visible, and indeed a good number
of MORP objects fell in such areas.

One MORP fall area that is used extensively for grazing is
the Great  Sand Hills  fall  of south west Saskatchewan (see the
first two photos, the first featuring Dave, Thunder, and Holly).
Situated  north  of  the  Trans  Canada  Highway  between  Maple
Creek and Swift Current, the Great Sand Hills is a huge area,
some 3,000 square kilometers, where sand replaces prairie soil,
so  no  planting  of  anything  occurs  here.  The  Saskatchewan
government leases out large portions of land to ranchers in the

area, who let their cattle loose amid the endless sea of hillocks.
Actually, despite what one may inclined to believe when reading
tourist brochures, with photos of Sahara-esque vistas, there are
very few areas with active dunes, only about 0.5% of the total
area. The rest of the Hills are anchored down by native grasses,
with lots of sage in the mix as well as low-lying juniper shrubs
and thickets of poplar trees. It was only in the last few hundred
years  that  vegetation  took  hold  upon  the  once  dynamic
landscape.  Those  few  dune  fields  still  active  seem  to  float
menacingly upon the cowering adjacent grasslands.

The  ice  sheets  from  the  last  continental  glaciation,  the
Wisconsin, began retreating about 17,000 years ago and the ice
was completely gone about 12,000 years ago. At the foot of the
massive glaciers remained large runoff lakes, and these bodies of
water  deposited  sediment  which  comprises  the  landscape  of
some 120 sand dune complexes across the Canadian prairies, the
Great Sand Hills being one of the largest.

In other areas of the world with sand dunes, there are zones
where  large  numbers  of  ancient  meteorites  can  be  found.
Prehistoric falls of single meteorites as well as falls consisting of
multiple  specimens  sat  in  place  for  thousands  of  years,
alternately  covered  and  uncovered  by  dunes  until  the  present
time,  and  now in  some areas  the  wind  has  completely  swept
away  the  sand.  What  is  left  behind  are  huge  areas  where
meteorites of different terrestrial ages just sit conspicuously on
the ground. Since the fusion crusts of meteorites are usually dark,
the space rocks stand out well on the desert soil and can be seen
from  several  meters  away.  Indeed,  it  is  possible  to  simply
traverse the terrain on vehicles and to just keep an eye on the
horizon. Such is the method being used by meteorite hunters in
the Empty Quarter area of Oman, where hundreds of meteorites
have been found.

Closer  to  home,  a  similar  meteorite  collection  area  is  in
Roosevelt  County, New  Mexico.  The  terrain  here  has  been  a
catch basin for meteorites for some 40,000 years, over twice as
long  as  the  Great  Sand  Hills.  Many  of  the  New  Mexico
meteorites have been found in so-called blowouts, large, bowl-
shaped excavations of sand several meters across where layers of
sand have been scooped out by winds.
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In the Great Sand Hills of south west Saskatchewan: Dave, Thunder, and Holly. Situated north of the Trans Canada
Highway between Maple Creek and Swift Current, the Great Sand Hills cover some 3,000 square kilometers.
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Going back to the actual Great Sand Hills MORP fall, details
of the event appear in one of two tables in Halliday's paper. The
fall occurred on August 28th, 1983 at 10:17 pm local time, with
the  fireball  lasting  4.1  seconds  and  the  cameras  recording  a
magnitude of -6.9, or about the brightness of a crescent Moon.
The entry velocity of the meteorite was 12.4 m/sec, sluggish by
meteoritic standards, and decreasing to 8.3 m/sec. As it entered
the  atmosphere,  the  object  had  a  mass  of  about  1kg  and  the
estimated terminal mass is pegged at 360g, about the size of a
coffee cup, with some fragmentation noticed on the photographic
trails. Okay, a broken coffee cup. Halliday noted the analogous
situation with similar dry areas: “There are no surface rocks and
a dark meteorite  would be quite  visible in most locations”.  In
April of 1984, two visitors did a ground search of the fall zone
and  from  a  plane  about  25m  above  the  ground,  with  no
meteorites found.

In the Summer of 1990 Peter Brown, then a physics student
at  the  University  of  Alberta,  and  now  one  of  Canada's  noted
meteoriticists,  and I  ventured to  the  Hills  for  a  new round of
searching. We also hunted at over a dozen other MORP sites. Our
findings appear in our paper “Recent Field Research on Potential
Meteorite Falls from the MORP”, JRASC 86, 130-139, 1992. We
met  up  with  Carl  Block,  proprietor  of  Block  Ranching,  a
sprawling operation that leases the area around ground zero of
the meteorite fall. Alongside him was his son Neil, a tall, skinny
teenager. To help him keep tabs of this property, Carl owned a
light  plane which he kept in an oversized garage, the front of
which  had  long  slots  cut  into  the  front  to  accommodate  the

plane's wings when entering and exiting.

Carl graciously gave us permission to search his fields, and
we set  out on the pertinent trail in my Pontiac Acadian. After
much manoeuvring for several kilometers, the medial rut in the
trail threatening to ablate the car's chassis and the sand in general
causing the vehicle to get stuck in it, we made it to the so-called
“Meteorite Mill”, a wind-driven windmill close to the projected
fall  point.  We  searched  the  fields  for  two  days,  the  zones
searched  consisting  of  traverses  in  a  southwest-northeast
direction  following  the  trajectory  of  the  original  fireball,
followed by  grid  searches.  No meteorites  were  found.  At  one
point  we  noticed  Carl  circling  overhead  in  his  plane,  a
mechanical  vulture.  There  was  a  difficult  enough  a  time  just
preventing  from  getting  lost  in  this  territory,  with  the  typical
terrain consisting of and endless maze of house-sized hills with
few real landmarks to help you out. We used surveying tape to
mark our back-and-forth passes on the grids, but on more than
one occasion we found ourselves straying onto the previous pass
when we topped a hill, only to find the grass-tethered orange flag
on the wrong side of where we stood! Another nagging problem
is  that  this  was  just  before  the  advent  of  hand-held  GPS
receivers. A 1:50,000 topographic map and aerial photograph can
only tell  you so much about where you've searched.  The map
even at this scale only shows the very highest of the hills as the
usual round circles - but in between the circles are many other
hills,  too low to register on the  map. The upshot  is:  we were
pretty sure about where exactly we searched.
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As with any other wilderness area, in the Great Sand Hills,
still  essentially  wilderness,  you  get  that  refreshing  feeling  of
freedom  mixed  with  the  unnerving  sense  of  dropping  out  of
civilization.  Cresting one  of  the  myriad hills,  it  is  possible  to
make  out  distant  radio  towers  and  buildings  on  the  Hills'
margins.  But  then  you  invariably  descend  into  an  adjacent
wallow. Laying down and looking around the bowl of pristine
flora and the grand sky beyond, you could easily be staring at the
same scene at any time during the previous 12,000 years. Or I
guess at some point, there was just a sandy blow out around you.
Though the water table is not far below, there is no surface water,
not even a prairie pothole. As as sunny Summer day progresses,
this fact, coupled with the lack of rain clouds visible, can give

one  a  certain  sense  of  unease  at  the  dryness  despite  the
surrounding  greenery. As  Rebecca  Grambo noted  in  her  book
The Great Sand Hills: A Prairie Oasis, “On a scorching day in
the Sand Hills, the landscape is a subtle blend of metallic hues -
the silvery leaves of buffalo berry, the dull glint of golden grass
stems, the baked blue-green patina of sage. Even the sky has a
hard  enamel  appearance.”  And yet  accompanying the  frequent
scent  of  sage  is  the  occasional  splash  of  colour  from  wild
flowers.  The  accompanying  photo  shows  the  variety  of
vegetation; in addition to grass and bare sand,  one encounters
juniper, wild roses, cacti... As for the fauna, there is no shortage
of deer around here.

The Great Sand Hills, Saskatchewan.

As we turned to a new millennium, the Great Sand Hills was
one of those areas I had been meaning to revisit, and this finally
came to be  in  2008.  I  brought  along my son Justin,  daughter
Holly, brother Dave, and brother-in-law Jose, who was visiting
from  Mexico.  Also  along  was  Dave's  German  Shepherd,
Thunder. We were greeted by Neil, eighteen years later now a
towering  man  with  a  powerful  handshake.  Neil  runs  the  63-
section  ranch  now;  he  lost  his  father  in  2003.  Neil  and  wife
Denise have a young family with two daughters and a son. The
hangar is now used as a garage, sans plane. Our multinational
party conducted a grid search consisting of a handful of far-flung
traverses stacked together. Again, no meteorites. 

It was becoming apparent that the searching could be aided
by  choosing  a  flatter  area  compared  with  the  more  prevalent
knob-and-kettle terrain; it is easier to walk and to keep track of
your  back-and-forth  passes.  For  some  reason  these  fields  are
oriented east- west, due to the prevailing winds, I guess, and they
are usually surrounded by a ring of hills. A typical field is a few
football fields in area.

Considering the predicted mass of 360g for the Great Sand
Hills meteorite, you figure you would need a pretty low grass to
be  able  to  pick  it  up  on  the  landscape.  Truthfully,  a  large
proportion  of  the  terrain  has  grass  10-20cm high,  sparse,  but
unfortunately, long enough to hide a meteorite.
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This "mid-grass" zone is kind of a middle state in an overall
spectrum  on  which  at  one  end  it  thicker  areas  of  low-lying
juniper  shrubs,  and  on  the  other,  favourably,  slightly  higher-
ground  areas  with  very  low  grass,  punctuated  by  the  arcuate
feathers  of  blue  grama  grass.  Totally  out  of  question  for
searching are the numerous thickets of trees, but it's nice to have
this  shade  nearby  when  needed.  A  big  bonus,  as  noted  by
Halliday, is the total absence of rocks.

Since 2008 I've returned, sometimes alone, sometimes with
company,  most  recently  last  year  with  my  wife  Lourdes,  to
choose another field and do a new search. Still  no meteorites.
The past couple of times I've brought along my metal detector
and I  make a note to  wave it  across  the  bottoms of  wallows,
considering  they  are  essentially  old  blow  outs.  And  although
there  are  far  fewer  non-meteorite  metal  objects  detected  here
compared to cultivated fields, stuff still does show up. Last year
it  was  a  piece  of  foil  buried  2-3cm.  The  accompanying  map

shows the search grids laid out so far. Many are not even close to
the fireball's trajectory. Oops.

In terms of the chances of finding a meteorite compared with
the other MORP falls, most with bigger predicted masses, and
the fact that it has been nearly 33 years since the fall, the Great
Sand Hills  MORP meteorite  looks like a pretty big long shot.
Halliday mentions in his paper the possibilities of confusing the
target meteorite with a more recent fall (see Table VII), but the
chance for Great Sand Hills is only around 5% in the ensuing 50
years.  Perhaps  there  is  a  better  chance  of  finding  an  older
meteorite appearing forth from the thousands of years of shifting
sand or just  sitting underground in a  former blow out.  In  any
event, it feels great just to get off the hardtop, onto a trail, or off,
and  leave  everything  behind,  even  for  a  day  or  two,  and
disappear into the hummocky tranquillity  that  is  this island of
wilderness in south west Saskatchewan.

The Great Sand Hills, Saskatchewan: grasses, cacti.

Cornering a Reflection by Alister Ling

Hey, I learned about this in grade 8 physics! And then forgot.
Some 20 years ago I remembered about it when I was reading an
article on measuring the distance to the Moon with a laser. And
then forgot. 

I started last October when I looked up from my office desk

and was surprised to see the Manulife building reflecting a rising
Sun that was south of east - I knew that the nearly north-south
oriented windows could not bounce the sunlight  to me at  that
time of year, it only works on the summer (northern) side of the
equinox - it's basic geometry.
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If the Sun is rising to the southeast somewhere behind me, its 
reflection is off somewhere to the northeast. But I know that the 

Manulife building also has angled windows:

So it must be those facets! I calculated what their angle must
be in order to reflect the Sun that morning (I knew its azimuth
thanks  to  planetarium software).  Then  for  each  of  our  20-ish
viewing  locations  around  the  city  (e.g.  Riverside  Drive,
Strathearn Crescent), I proceeded to calculate where the Sun had
to be for those Manulife facets to reflect it my way. 

I didn't think anything more of it until I was taking a closer
look  at  the  angles  of  the  south  facing  windows  of  various
buildings  over  the  holidays.  Eventually  I  came  across  the
Canadian Western Bank, and took a closer look at it from above
using Google maps (I've highlighted in black the angled facets):
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The memories of grade 8 physics and lunar ranging hit me:
corners! Mirrors set at 90 degrees to each other have a special

property of reflecting light right back to the source, no matter the
angle. From bikexprt.com:

The Apollo astronauts placed corner reflectors on the Moon:

What the picture doesn't show is that the reflector actually
uses an array of  open-faced cubes,  to handle variations in the
vertical angle. Whatever the orientation of the Moon (libration)
or position of the observatory firing a laser at it, the light comes
right  back!  From  the  time  delay  the  Moon's  distance  can  be
calculated. 

Back to Earth and my skyscraper corner reflectors. As long
as the Sun is right behind me, I will see its reflection from the
building in front of me! Sure enough, when I ran the numbers,

the Sun, me, and the building were in a straight line. Geometry
works. It was only a matter of time to run the numbers for each
site to make a list of the azimuth that the Sun (or Moon!) has to
be to give me a reflection from the corners. 

On the morning of February 7th,  I  drove out to Meridian
Street (just north of Our Lady Peace cemetery at the southeast
corner  of  the  Whitemud  and  Henday)  and  was  treated  to  a
sparkling view.
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As a bonus, I witnessed a bunch of unexpected reflections from
buildings that did not have corners and were angled "wrong". But

then I quickly realized that for corners to work, the faces don't
actually have to be connected:

Now the fun and games ramp up for us to corner capture a Moon!
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Gallery

Eta Carinae, NGC 3372. Image by Franklin Loehde and SLOOH.
Two five minute frames stacked from 35 cm scope in Chile.
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Gabriela Mistral Nebula, NGC 3324. Image by Franklin Loehde and SLOOH. 
Five minute exposure from Chile and processed in the FilterStorm app on iPod.
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