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Is anyone else truly fed up with the weather we’ve been having? During so many winters, the weather would be cold,
but the days and nights would be crystal clear. It would be cold enough to do a backyard rink, and clear enough at night
that the winter constellations could become old and much visited friends.

That, however, doesn’t seem to be the case anymore. Our winters are now long, with alternating periods of unseasona-
bly warm weather, and a polar vortex. The only thing we can rely on now is the skies are overcast most of the time, and
particularly so at night. We used to have cold weather, but at least that meant it was going to be clear.

Winter observing was a challenge in trying to find good cold weather gear. Good boots were essential, for instance, if
you were going to spend several hours standing on frozen ground. About 25 years ago...maybe a bit more, | was at the
observatory one cold, clear January 1st, and there were a number of us there. The big attraction was Mars, recently past
opposition, and we were using the Marsh refractor with a filter to reduce colour fringes. Doug Welch was there that
night (so probably pre-HAA), thoroughly enjoying the view. It was great to see a guy, who had used some of the finest
telescopes on the planet, getting such a kick out of the view through a 5” refractor. But what I noticed were his boots.
They were these incredible Sorels, which he said he’d bought to make sure he stayed warm on his trips to the CFHT atop
Mauna Kea. | truly envied those boots.

You see, as a teenager, I’d belonged to another astronomy group in Hamilton. It was a break-away group, but this time it
was a group of young astronomers. One night, we went observing at Rock Chapel, and it was a brutally cold January
night, and while I had a good time, we’d all been dropped off by our respective parents, or friends parents. My foot pro-
tection was woefully inadequate, and within an hour, my feet were so cold | had difficulty walking, and so | just stood
still...which meant that there was very little circulation in my feet. By the time my father came to pick me and my friend
Wayne up (his father had dropped us off, if memory serves), | was in serious trouble. When | got home, | hobbled into
the house and immersed my feet in warm, but not hot, water. This, along with regular massage, finally got some colour
back into my waxy looking feet. My mother was a pediatric nurse in England, and she was all for heading to Joseph
Brant hospital in Burlington, as she was worried about frostbite. Then again, I don’t think she’d ever seen a case of
frostbite...they didn’t get too many cases of it in Liverpool.

Astronomers in Canada are a hardy bunch, though...l was out one night about ten years ago, and | was chatting with a
guy in Australia, who’d just finished a good night of observing as I was starting mine. I told him my telescope was tell-
ing me it was —27°C...he just said “You’re mad...seriously (expletive deleted) insane” and left it at that.

I’ve seen all kinds of cold weather adaption's over the years, from people using snorkels to keep warm air away from an
eyepiece to heated boots and gloves, along with boxes to get eyepieces warm enough to evaporate the frozen breath.

This was also one of the driving forces behind building my own observatory...if it got too cold, warmth was only a few
feet away. Such measures, though, are only worth it if the sky is clear often enough. And that has just not happened this
year.

See you in the dark,
Roger

Our cover this month is by Amanda McKinney Sparrow, who submitted “Moon Set in Haldimand County” to the February
photo contest. This lovely picture was the winner in the Simple category and was taken with her camera phone in January 2019.

I must also apologize to her and to Barry Schellenberg (see the back page) that the results for February were NOT posted on the Fo-
rum, something that was my responsibility.
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Thursday, March 7 after sunset — Young Crescent Moon
and Mercury. After sunset on Thursday, March 7, look low
in the western sky for the very young crescent moon. Sharp
eyes might catch Mercury sitting eight finger widths to the
right of the moon. The best time to search for Mercury comes
around 7 p.m. local time.

Tuesday, March 12 overnight - Moon Approaches Alde-
baran Starting in late evening on Tuesday, March 12, the
moon’s orbital motion (green line) will carry it towards the
stars forming Taurus’ triangular face, and that constellation’s
brightest star, Aldebaran. In the Eastern Time zone, the moon
will set in the west-northwest before it fully enters the trian-
gle, but observers farther west will see the moon move within
a few degrees of Aldebaran before moonset.

Saturday, March 16 evening — See Juno the main belt
asteroid will pass very close to the mag. 4.6 star, named Pil
(=1) Orionis. This star is visible with unaided eyes and
binoculars under dark sky conditions. Once the star is cen-
tred in your telescope, look for Juno sitting only 9 arc-
minutes (less than one-third of the moon’s diameter) to the
right of the star. Your telescope will probably flip and/or
mirror the view shown in the inset.

Monday, March 18 from 5:32 to 6:04 GMT - Double
shadow transit on Jupiter. Observers located from the
eastern coasts of the Americas to western Europe and western
Africa can see two shadows on Jupiter. At 5:32 GMT, Eu-
ropa’s shadow will join Ganymede’s and the two will cross
Jupiter together for 32 minutes until Ganymede’s moves off
the planet at 6:04 GMT. Europa’s shadow will continue to
transit Jupiter for almost two more hours.

Wednesday, March 20 at 5:58 p.m. EDT - Vernal Equinox
The sun will cross the celestial equator travelling north,
marking the vernal equinox in the northern hemisphere and
the beginning of northern spring. Days and nights are of equal
length. The sun rises due east and sets due west.

Thursday, March 20 at 9:43 p.m. EDT - Full Worm Moon
Although it occurs a few hours past the equinox, this is the
final full moon of winter. It always shines in or near the stars
of Leo. Full moons always rise in the east as the sun sets, and
set in the west at sunrise. When fully illuminated, the moon’s
geology is enhanced, especially the contrast between the
ancient cratered highlands and the younger smoother maria.
This year is the 50" anniversary of the first lunar landings.

Monday, March 25 from 4:06 to 6:07 a.m. EDT - Double
shadow transit on Jupiter Observers in North America can
see two of those shadows on Jupiter at the same time. At 4:06
a.m. EDT, Europa’s shadow will join Ganymede’s shadow
already in transit. The duo will cross Jupiter together for
almost two hours until Ganymede’s shadow moves off the
planet at 6:07 a.m. EDT. Europa’s shadow will continue to
transit for another 30 minutes.

Friday, March 29 pre-dawn — Crescent Moon meets
Saturn Again. For the second time this month, the moon
will pass close to Saturn. In the south-eastern pre-dawn sky
on Friday, March 29, the waning crescent moon will be
positioned two finger widths to the lower left of the ringed
planet. Both objects will fit into the field of view of binocu-
lars (red circle). Hours earlier, observers in the eastern edge
of Brazil, southern Africa, Madagascar, the southern tip of
India, and Sri Lanka can see the moon occult Saturn

Saturday, March 30 evening — Mars Passes the Seven
Sisters In the western evening sky on Saturday, March 30,
Mars’ eastward orbital motion (orange line) will carry it
within three finger widths of the bright open star cluster
known as the Pleiades, the Seven Sisters, and Messier 45. For
best results, view the pairing in binoculars (red circle) while
they are higher in the sky - before about 10 p.m. local time.

Mercury will be visible in the western evening sky twilight for the first third of March while it descends sunward, completing its best appearance for 2019 for the Northern Hemisphere. The
best viewing time will be around 7 p.m. local time. During this period the planet’s apparent disk size will increase and its illuminated phase will decrease to a slim crescent. Following infe-
rior conjunction on March 15, Mercury will enter the eastern pre-dawn sky, a waxing crescent, readily visible only towards month-end due to the very shallow morning ecliptic.

Mars will be in the western evening sky among the stars of Aries until March 23, when it will cross into Taurus. Mars’ eastward motion has been counteracting the westward migration of
the background stars. But by the end of the month, the arrival of later sunsets will require skywatchers to observe Mars while it is lower in the sky. On March 30, Mars will pass within three
finger widths of the bright open star cluster known as the Pleiades (Messier 45), best seen before 10 p.m. local time.

Jupiter (average magnitude -2.15) will rise in the hours after midnight and then move into the southern sky by dawn. The planet will grow slightly brighter and larger in telescopes as Earth
slowly draws closer with opposition in June. Jupiter will remain in southeastern Ophiuchus all month slowly moving eastward. Several double shadow transit events will occur on Jupiter in
March, including a very good one on March 25. On March 27, the waning gibbous moon will be positioned less than four degrees to the left of Jupiter. The duo will rise after 2:15 a.m. local
time and remain observable until mid-morning, allowing Jupiter to be found in daylight using the moon as a reference.

Saturn will be observable in the southeastern pre-dawn sky during March, appearing as a yellowish, visual magnitude 0.6 object to the left of the Teapot asterism of Sagittarius. Over the
month Saturn will rise earlier as it climbs away from the Sun. On March 1, the waning crescent moon will land three degrees to the upper right of yellowish Saturn. The moon will revisit
Saturn on March 29, when the waning crescent moon will be positioned two degrees to the lower left of the ringed planet.

Monthly Sky watching information is provided by Chris VVaughn of Starry Night Education. Chris is a member of the
Toronto Centre of the RASC. Follow Starry Night on Twitter @starrynightedu and Chris at @astrogoeguy
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This article is distributed by NASA Night Sky Network
The Night Sky Network program supports astronomy clubs dedicated to astronomy outreach. Visit night-
sky.jpl.nasa.org to find local clubs, events, and more!

Springtime Planet Party by David Prosper

March brings longer days for Northern Hemisphere observers, especially by the time of the equinox. Early risers are treated to the
majority of the bright planets dancing in the morning skies, with the Moon passing between them at the beginning and end of the
month.

The vernal equinox occurs on March 20, marking the official beginning of spring for the Northern Hemisphere. Our Sun shines
equally on the Northern and Southern Hemispheres during the moment of equinox, which is why the March and September equinoxes
are the only times of the year when the Earth’s north and south poles are simultaneously lit by sunlight. Exacting astronomers will
note that the length of day and night on the equinox are not precisely equal; the date when they are closest to equal depends on your
latitude, and may occur a few days earlier or later than the equinox itself. One complicating factor is that the Sun isn’t a point light
source, but a disc. Its edge is refracted by our atmosphere as it rises and sets, which adds several minutes of light to every day. The
Sun doesn’t neatly wink on and off at sunrise and sunset like a light bulb, and so there isn’t a perfect split of day and night on the
equinox - but it’s very close!

Ruddy Mars still shines in the west after sunset. Mars scoots across the early evening skies from Aries towards Taurus and meets the
sparkling Pleiades star cluster by month’s end.

March opens with the morning planets of Jupiter, Saturn, and Venus spread out over the southeastern horizon before sunrise. A
crescent Moon comes very close to Saturn on the 1% and occults the ringed planet during the daytime. Lucky observers may be able to
spot Mercury by the end of the month. March 31 opens with a beautiful set of planets and a crescent Moon strung diagonally across
the early morning sky. Start with bright Jupiter, almost due south shortly before dawn. Then slide down and east towards Saturn,
prominent but not nearly as bright as Jupiter. Continue east to the Moon, and then towards the beacon that is Venus, its gleam pierc-
ing through the early morning light. End with a challenge: can you find elusive Mercury above the eastern horizon? Binoculars may
be needed to spot the closest planet to the Sun as it will be low and obscured by dawn’s encroaching glow. What a way to close out
March!

Discover all of NASA’s current and future missions at nasa.gov

Pre-dawn, March 31



https://nightsky.jpl.nasa.org
https://nightsky.jpl.nasa.org
http://www.nasa.gov

An Underappreciated Classic R R R A B RA T A
Abigail Hughes’ Book Review of The First Three Minutes by Steven Weinberg STEVEN WEINBERG

Winner of the 1979 Nobel Prize for Physics

The First Three Minutes: A Modern View of the Origin of the Universe. Pages 203. Glos-
sary and a Mathematical Supplement. Basic Books, 1993. ISBN 0-465-02437. 21.99 at
Indigo.ca.

I came across The First Three Minutes when | was book shopping in Saint Catharines
during my winter break last year. In a store so overstocked with books, | headed to the
only section | could remember from my first visit a year and a half prior — astronomy.
Filtering through all the copies of Chris Hadfield’s book I was able to find a couple of
gems, one of which was The First Three Minutes. For some reason the name resonated
with me, most likely because of its common appearance and notoriety in other astronomy
books from the 20" century. It wasn’t until a couple of weeks later when I started read-
ing A Brief History of Time did I register how monumental the book really was. Stephen
Hawking calls out Weinberg’s book by name as a “very good” book on the early uni-
verse (Hawking, VI).

My decision to review this book after Hawking’s is no coincidence. After all, I already A Modern View of
owned it and even Hawking thought it a good book. And indeed, Hawking was correct, the Origin of the Universe
it was, in fact, a very good book on the early universe. The book progressively takes the
reader back further and further in time, nearing but never approaching the first moment
in time. Weinberg focuses on, what was then, the current knowledge of particle physics, to explain the predicted conditions of the
universe. He walks the reader through the ways in which astronomers are able to determine the events and conditions which took
place. Most of the variations can be dismissed because their end result does not reflect the current universe, and outcome that must
be met. Weinberg lays out not just the facts, but the conclusions which have been drawn in order to accept the facts for what they
are.

The book is told through the lens of particle physics, and although no math is required, not everyone would be able to follow the
book through to the end. While reading | often have moments where | forgot all the different types of particles and neutrinos, having
to flip back to make sure I am properly understanding the latter half of the book. However, I enjoyed the “choose your own level of
difficulty” which the book offers. One can read through the book, ignore the math, and still grasp a rudimentary understanding of
the early universe. For those with more knowledge in math and physics can utilize the mathematical supplement at the end of the
book to enhance their comprehension.

There is not a lot more to say about this book, it is a well written and worth a read. In a time and place where we take the knowledge
we have for granted, books like this are a great reminder of the importance of asking questions and fact checking for yourself. |
think it is an excellent book for people who are interested in astronomy and wish to learn more about physics.

To all the readers,

Although | am far from short of reading materials to cover for the monthly reviews, some help in narrowing down the selection
would be appreciated. | would love to receive feedback regarding what books or specific topics you would like to see reviewed.
Club members are also welcomed to write their own reviews and submit them for publication in Orbit and on the club’s website. All
comments, questions, concerns, or submissions can be sent to library@hamiltonrasc.ca.

A Special Thank You

I just wanted to give a note of thanks to a couple of members who have donated to the club library this month. First, to Bernd, who
kindly donated his copies of the Observer’s Handbook from 1988, 1992, 1993, and 2001. These older editions of the handbook are
brilliant reference material and make an excellent contribution to our growing archive.

I would also like to thank Bob Speck for his generosity in previous and ongoing book donations to the club. Although I am still sort-
ing through the books he has imparted, his copy of Stars & Planets is now officially part of the club library. This book is a superb
tool for observation and | hope to see it used and enjoyed by our members.



Wireless Control of Canon EOS DSLRs with DSLR Controller and TP-Link
MR3040 Wireless Router by Sputnik, on Cloudy Nights

When doing astrophotography, most of us use a
laptop for camera control, autoguiding and image
display. At public outreach stargazes we often
just want to take a single time exposure in order
to show visitors what 'that fuzzy blob' they see in
the eyepiece really looks like, it's often not at all
convenient to set up a laptop. A tablet is an ex-
cellent tool for image display, but there's still the
problem of a USB cable from the tablet to the
camera. Many tablets don't even have a full size
USB connection or require a special adapter or
cable, but they all have WiFi. That's great if
you're using a camera that has WiFi capability _ .
but what about those DSLRs that don't? Enter Canon T5i and TP-Link MR3040 Wireless Router
the TP-Link MR3040 Wireless Router.

The MR3040 is a small wireless router, readily available for about $30. It has a full size USB A’ port which connects to
a camera, a USB 'Mini B' port for charging its 2000mAh battery, and an ethernet port. After installing dedicated firm-
ware (following the guide at the website listed above) it connects via USB to any Canon DSLR, the MR3040 will then
establish an ad hoc network and provide a wireless connection to an Android tablet or Android phone running DSLR
Controller.

What can you do with DSLR Controller and the MR3040? Pretty much everything you can do with the controls on your
camera - even more, from the basics of setting
ISO, white balance, and exposure duration to
more advanced features such as bracketing and
time lapse. Magnify the image and tweak focus
with an autofocus lens attached (although you'll
have to turn off AF before taking the shot). The
Liveview image is displayed on the tablet or
phone instead of the camera's LCD. Once the
exposure is complete, the app takes a few sec-
onds to download the jpeg image to the tablet
and displays it. Zoom in with thumb and forefin-
ger. You can transfer the jpeg image (or multi-
ple images) to your tablet, or select Play and tap
on one of the thumbnails to display it full size.

. Shutter speed setting screen in DSLR Controller
The club I belong to (Escambia Amateur Astrono- mers

Association, in Pensacola FL) provides a lot of public outreach, three weekends per month from spring to fall, and nu-
merous stargazes for local schools and scout groups. At our most light-polluted public location (Pensacola Beach), a
modified Canon DSLR, tablet with DSLR Controller, and the MR3040 provides the perfect way for visitors to see the
Ring, Dumbbell, Lagoon, Trifid and other objects as something more than faint, colourless smudges barely discernible
through the light pollution. A real treat is letting older children operate the Hand Controller and take the photos with the
tablet. So far I've used the MR3040 and DSLR Controller with Acer A500 and Samsung Galaxy Tab4 tablets, Canon
40D, T2i, T3i, T5i, 60D and 6D cameras. (Although it's somewhat redundant with the 6D as it has WiFi built in). I'm
usually with ten feet of the MR3040 but have used it up to thirty feet away.



The MR3040 is not confined to strictly astro use either, use
it anytime you want to use your camera without holding it;
set it up near a bird feeder and sit far enough away so as not
to spook the birds. Want to take a group photo with you in
it but don't want to run back and forth between the camera
and the group? Using your tablet, you can ensure everyone
is in the correct position, eyes open, looking at the camera,
set a two second delay and press the shutter icon, giving
you two seconds to move the tablet discreetly out of the
shot.

Problems and persnickities: Some of the available settings options in DSLR Controller

Only jpeg files can be displayed or transferred to the tablet. If the camera is set to record only RAW, the default jpeg
that is embedded in the RAW file will be transferred and will take a few seconds. By selecting RAW+jpeg in the DSLR
Controller app, the jpeg will be displayed on the tablet and will transfer faster than the jpeg embedded with the RAW
file. All files are always saved on the SD card in the camera.

My sequence is to turn on the tablet, then turn on the MR3040. | then connect wirelessly to the dslrcontroller net-
work. Once the connection is made, | connect the camera to the MR3040 and turn the camera on. Usually, but not al-
ways, DSLR Controller will start up and the camera will be placed into Liveview (displayed on the tablet). Sometimes
the camera connection doesn't get made, in these cases | find it necessary to turn the MR3040 off, leave it off for 10-15
seconds, then turn it back on. A quick off/on or disconnect/reconnect doesn't do the trick. If DSLR Controller does not
start up, | tap the icon for it and it quickly finds the camera and starts up.

Summary

Camera manufacturers have embraced WiFi capability for newer models but many of us still have and use older models
(many of them modified for enhanced sensitivity) without WiFi. Whether it's astro, sitting at the waterfront taking pho-
tos of the sunset, or unobtrusive photos of the kids at a family gathering, the MR3040 and DSLR Controller provide the
freedom to shoot untethered and instantly review photos in a larger format than the back of the camera LCD.

The DSLR Controller $8.00 (Google Play store)
http://dslrcontroller.com/
http://dslrcontroller.com/guide-wifi_mr3040.php

TP-Link MR3040 Wireless Router ~ $30.00 (Amazon and other sources)
http://www.tp-link.com/en/products/details/TL-MR3040.html

Editors Note:

The TP-Link MR3040 is an obsolete piece of equipment, but it can still be found occasionally. However, DSLR Con-
troller will also work with the TP-Link TL-WR902AC, which is currently available at Staples.ca, for just over $50. The
biggest difference between this device and the MR3040, is that the MR3040 had a built in battery.

[ used my 3040 with a 77 HP Slate running windows10 and a program called Virtual Here Client, which allowed wire-
less USB connections to a windows device. The great thing about that was | could use APT (AstroPhotography Tool) on
the HP tablet and control my camera wirelessly. It worked very well late one night, in the Atacama Desert while sip-
ping single malt Scotch. That was one of the best nights of my astronomical life.



What is your best amateur astronomy story?

Carmen Farmer, Member of the Sidewalk Astronomers since 1980

I have two:

When | first got to know John Dobson in San Francisco in 1980, we would take one of his telescopes to Ghirardelli Square and invite
passers-by to have a look. We usually were showing the moon, Jupiter, or Saturn, since the light pollution was significant. We would
call out, “Come see the moon” (or whatever), and people would stop, look, and usually be very happy to have the chance to see one
of those through a telescope. One night, a lady looked and said, “That’s probably just a picture on the end.” John replied, “Madam, if
we were trying to pull the wool over your eyes, we’d be charging for it.”

Then in 1982, John and a small group of Sidewalk Astronomers went on tour with several Dobsonian (of course) telescopes in a vari-
ety of sizes to some the national parks in the Rockies and westward. One of our last stops was Crater Lake, Oregon. Because of the
altitude and distance from city lights, the seeing was spectacular. One of the park rangers was also an amateur astronomer, and he
was so excited to try out the 24-incher. That night, when we had it on a globular cluster (probably M13), he was almost in tears be-
cause he’d never seen anything like it or this well with his personal telescope. It was definitely pretty amazing, like silver buckshot.
After all the park visitors went home, we put it on the moon, which had risen by then. It was so bright, it seemed to almost blind me.
The glass beads of Tycho were clearly visible. I’ve never seen it this beautifully again. (The glass beads are also known as “rays” and
can be seen best when the moon is full. From an online Sidewalk Astronomers article about the effect: “And the glass bead streamers
from the crater Tycho would reach from San Francisco to Denver. They are a thousand miles long.”

Paul Hart, retired Electronics Technician :

I have had a few unusual and interesting things I’ve noticed when looking through a telescope, Here are some in no particular order:
Back in 1999 | had to travel to Las Vegas for a business convention. Since | wanted to do some observing. | brought along a cheap
Orion ST 80 refractor. Unfortunately I didn’t have room in my luggage for a tripod. I wound up going to a scope dealer in Sin City
and picked up an alt-az tripod and went out to Cima California, a really dark site in the desert around 75 miles west of Vegas and
about 15 miles off of Interstate 15. I’ve never been to anyplace so dark. It is located in a black zone which means zero light pollution
except for that light dome from LV.

Despite a setting crescent moon it was pretty dark. In fact every once in a while I would get an occasional flash of light. It took me a
while to realize that it was coming from vehicles on 1-15. This was lights off of the sides of these cars and trucks. There were so
many stars that I got lost in the sky. Despite the moon, it was so dark I could see M51 the Whirlpool Galaxy detail as well with that 3
inch as | could in in my 8 inch from Montauk, Long Island which is about as dark as it gets in my area. | could only stay till around
11 o’clock because I forgot to bring a fleece pullover and I was shivering, and my teeth were chattering so much that I had to warm
up, I got in the car and drove back to Vegas. Amazingly it was 80 degrees in town, it must have been in the low 50’s in Cima, talk
about cold desert nights. As for the tripod that | picked up in Las Vegas-1 UPS’ed it home.

Another time | caught Pluto from Southold, New York, with a 10 inch Dobsonian, It was very easy that night as conditions were per-
fect. There was no moon and almost no humidity. Pluto (mag. 14) was very close to a mag. 7 star, They were almost touching. | ob-
served Pluto’s motion as it moved from approx the 11 o’clock position to 12 o’clock over the space of the night.

Another time at a star party | saw a great view of the Northern Lights, At first, it looked like a fog bank rolling in as it was white and
I thought “oh no our night is ruined” Shortly after that, the “fog” turned pink then green and it looked like waving curtains. We saw a
very nice display for over 30 minutes. That night had another highlight ; Using the same 10 inch f/4.7 scope used for Pluto, a gentle-
man (“Barlow Bob” Godfrey R.1.P.) loaned me his 31 Nagler. I was able to catch a nice view of the Andromeda Galaxy M31., and
satellite galaxies M32 and M110 along with a nice view of the dust lane in M31. That pretty much was the best view that I’ve seen of
Andromeda

At Cherry Springs State Park in PA at the Black Forest Star Party one year I caught the Zodiacal Light and didn’t know what it was
at first. I thought it was dawn but it was only 3 AM. It was the only time that I’ve seen it and it has to be really dark to be observed.
Last but not least, | finally saw my first total solar eclipse. I flew out to Wyoming last August and was blown away by the whole
experience. In itself that is a whole other answer.

This fall, I am going back to Cherry Springs to test out my new H beta filter and hopefully spot the Horsehead in Orion.



Alan Sheiness, retired Corporate Controller

Observing the occultation of an unspectacular star right through the rings of Saturn in 1989. It took hours for the star to
migrate through the rings. It blinked on and off innumerable times as ring debris large and small partially or fully
blocked the star's light for varying amounts of time. On top of that, we observed as a group with telescopes that ranged
from 4” to 8” in aperture. Therefore, different observers saw the dimming lights at different times for different lengths of
time. We called out the dimming, disappearances, and reappearances into a recorder, with a time clock signal in the
background. We submitted a transcript of our observations to the International Occultation Timing Association (IOTA)
to be combined with other observations.

It is said that the observations derived worldwide from that event created a mapping of Saturn's rings with more preci-
sion that the VVoyager flyby, owing to the parallax effect from such a great distance. We ourselves did produce a crude
map of our little slice of the rings from our data, which is described here: Occultation of 28 SGR by Saturn

Rob Pettengill, Astrophotographer, Ph.D. Engineer, Astronomy Ambassador
Most of the time, meteor showers can be pretty disappointing. I had an experience back in the 1980’s, that I’ve been try-
ing to replicate ever since.

My first high school years were spent in
a small town with spectacular skies, near
Flagstaff, Arizona. Thirteen year old
eyes could read newspaper headlines just
by starlight. Thirty years later | was re-
turning to Texas from California, with
my wife and three girls in a VW bus. It
was very late when we reached the famil-
iar Flagstaff area. | decided to head to a
small forrest service campground, where
| used to fish.

The campground was locked up for the
night. After a pit stop, | found a nice,
cow pie free, meadow to park in. We
opened up the bus and | spread a blanket
on the ground.

As soon as | looked up, | realized that it
was the peak of the Perseid meteor
shower. At 7000’ of altitude, the sky was very dark.

There were easily a dozen bright meteors a minute. The experience felt to me very like the clichéd shot out the starship
window of stars wizzing by as the ship ramps up to warp speed. Just spectacular! Easily a 100 times better than any I’ve
seen since then.

I’ve become reasonably good at astrophotography since then. The image below from August 2016 if from a moderately
dark site in Texas near Austin. It took me hours to get the data for the meteors in this image. On that night thirty years
earlier I could have captured this many meteors in a minute or two!

I hope some day to have that experience again with a camera at hand. Until then, that decades old memory is as fresh as
yesterday.


http://www.geocities.ws/flnjus/satoccl.htm

ATLAST Advanced Technology Large-Aperture Space Telescope from STScl

What is ATLAST? The Advanced Technology Large Aperture Space Telescope (ATLAST) is a NASA strategic mission con-
cept study for the next generation of UVOIR space observatory. ATLAST will have a primary mirror diameter in the 8m to 16m
range that will allow us to perform some of the most challenging observations to answer some of our most compelling astrophysical
questions. We have identified two different telescope architectures, but with similar optical designs, that span the range in viable
technologies. The architectures are a telescope with a monolithic primary mirror and two variations of a telescope with a large seg-
mented primary mirror. The concepts invoke heritage from HST and JWST design, but also take significant departures from these
designs to minimize complexity, mass, or both. ATLAST will have an angular resolution that is 5 - 10 times better than the James
Webb Space Telescope (JWST) and a sensitivity limit that is up to 2000 times better than the Hubble Space Telescope.

Why should we build ATLAST? The greatest leaps in our understanding of the universe typically follow the introduction of radi-
cally new observational capabilities that bring previously unobserved phenomena into view. Some, such as the unambiguous detec-
tion of life on an Earth-like planet orbiting another star, will be profound yet conceivable. Others are entirely beyond our imagina-
tion. All forever change our view of our place in the universe. ATLAST is envisioned as a flagship mission of the 2025 - 2035 pe-
riod, designed to address one of the most compelling questions of our time. Is there life else where in our Galaxy? It will accomplish
this by detecting "biosignatures™ (such as molecular oxygen, ozone, water, and methane) in the spectra of terrestrial exoplanets.

But ATLAST is more than just a "life-finder". ATLAST will have the performance required to reveal the underlying physics that
drives star formation and to trace the complex interactions between dark matter, galaxies, and the intergalactic medium. Because of
the large leap in observing capabilities that ATLAST will provide, we cannot fully anticipate the diversity or direction of the investi-
gations that will dominate its use - just as the creators of HST did not foresee its pioneering roles in characterizing the atmospheres
of Jupiter-mass exoplanets or measuring the acceleration of cosmic expansion using distant supernovae. ATLAST will have the ver-
satility to far outlast the scientific vision of current-day astronomers.

Objectives of our NASA Strategic Mission Concept Study We have produced a road map of the key technol-
ogy developments required to enable ATLAST. Two of the concepts, the 8m monolithic mirror telescope and the 16.8m segmented
mirror telescope, span the range of UVOIR observatories that are enabled by NASA's proposed space launch system (SLS) vehicle.
The 8m ATLAST offers the inherent advantages of a monolithic aperture telescope in terms of high-contrast imaging and superb
wavefront control. The 16m ATLAST represents a pathway to truly large apertures in space and uses the largest extrapolation of a
JWST-like chord-fold primary mirror packaging. However, the ATLAST mission is not solely dependent on Ares V. Our third con-
cept, a 9.2m segmented telescope, is compatible with an Evolved Expendable Launch Vehicle (EELV) and also adopts JWST design
heritage. The ATLAST technology development plan is supported with funding from NASA's Astrophysics Strategic Mission Con-
cept Study program, the Goddard Space Flight Centre, the Marshall Space Flight Centre, the Jet Propulsion Laboratory (Caltech) and
related programs at Northrop Grumman Aerospace Systems and Ball Aerospace and Technology Corp.

The rapid progress on lightweight mirror

technology that enabled the JWST is al- AT LAST CO n Ce pts
ready being extended using new materials
and processes, such as silicon carbide, cor-
rugated and/or nanolaminate mirrors. Com-
bined with advances in closed-loop wave
front control of active optics and very large
launch vehicles, the ATLAST concepts are
affordable for the 2020 era if the techno-
logical development continues appropri-
ately. The focus of our study was to iden-

8-m Monolithic Primary

tify the designs and technologies that en- (shown with on-axis SM configuration) 9-2-:: ieirmted Teleicope
able the most cost-effective approaches. — — T
Consequently, our technology develop- 16.8-m Segmented Telescope

36 2.4:m hesagonal minor segments

ment plan is based on a comprehensive
comparison of options for mirror fabrica-
tion, wavefront sensing and control, optical
design, thermal analysis, pointing control,
science instrument capabilities and a road-
map to bring these to high technological
readiness levels for flight in the 2020’s.
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http://www.stsci.edu/jwst/

Monthly Meeting — February 7, 2019 from Abigail Hughes

Unlike previous meetings, the evening started off strong with the legion being locked up due to “inclement weather”.
With the meeting scheduled to start in less than 30 minutes, it was too late the cancel the evening. Thanks to Ed Mizzi
for heading the charge and arranging for the evening to take place the Royal Coachman. Also, thank you to Bob Prociuk
for staying behind at the legion to direct the attendees to the Coachman.

With everyone crammed within and even slightly spilling out of the room at the Coachman, the meeting started around
8:15pm. Bob commenced the evening with the general housekeeping. He then went over the new members since the
previous month, followed by handing out the certificates for those who have been members for 5 years. Subsequently,
upcoming club events like the observatory nights and CAPS were briefly discussed.

The photo contest was next, with three entries in each category. The beglnner category was a three-way tie with 7 votes
each, the tiebreaker voting for the third .

entry. The second category has a tie
between the second and third entry, the
tiebreaker voting for the second entry.
Neither of the winners was at the meet-
ing to collect their prizes. Thank you
to everyone who submitted photos to
the contest and | hope to see more en-
tries over the upcoming months. The
meeting then took a brief 10-minute
break.

At 8:45pm the meeting recommenced ! ’ - S
with guest speaker Chris Vaughan tak- |
ing the floor. Chris talked briefly
about the David Dunlap Observatory
as well as his inspiration for the eve-
ning’s presentation. The inspiration of
the evening, which | am certain rang
true for anybody who has coordinated
observation nights with a rookie who
desired to arrange it during a full moon
— a nightmare for anybody who actu-
ally wants to look at stars. The talk
was also useful to anybody interested
in observational astronomy and who
would want to target objects which are
often overlooked. The presentation
started with the topography and geog-
raphy of the Moon as well as general
rules for mapping the surface. The
observational targets discussed ranged
from natural features to moon landing
sites, from common features to those
which can only be seen during certain
conditions. The presentation con-
cluded at 9:30pm and the floor opened
to questions. After, everyone headed
their separate ways into the foggy
night.
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This incredible image of
IC 410, the Tadpole Neb- #
ula, was taken by Barry
Schellenberg, from Bur-
lington. He used a QSI
683WSG-8 camera.

The filters used were
Astrodon_3nm bandpass
in Ha, OIII, and SII 3nm.
Exposure: 2540 Mins

or 42.33 hours, [24.33
Ha, 10.67 OllIl, 7.33 Sll],
1800 & 1200s exposures,
Binned 2x2

Date: Taken over several
nights from September
6th 2017, to January
29th, 2018

Barry won in the Ad-
vanced category for the
February Astrophotogra-
phy contest.
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