
 

Highlights of the 
May Sky  

 
-  -  -  2nd  -  -  - 

DUSK:  Aldebaran and Venus, 
separated by about 6°, set 
together in the west-northwest. 
 

-  -  -  4th  -  -  - 
AM:  A waning gibbous Moon, 
Saturn, and Lambda Sagittarii 
(top star of the Teapot asterism 
in Sagittarius) form a triangle. 
 

-  -  -  7th -  -  - 
Last Quarter Moon 
10:09 pm EDT 
 

-  -  -  8th -  -  - 
Jupiter is at opposition. 
 

-  -  -  15th -  -  - 
New Moon 
7:48 am EDT 
 

-  -  -  17th -  -  - 
DUSK:  Only 6° separate a thin 
crescent Moon and Venus. 
 

-  -  -  19th -  -  - 
PM:  The Moon is 6° below the 
Beehive Cluster (M44). 
 

-  -  -  20th -  -  - 
DUSK:  Venus is less than 1° 
right of the open cluster M35 in 
Gemini. 
 

-  -  -  21st -  -  - 
PM:  The Moon and Regulus are 
less than 1° apart. 
 

First Quarter Moon 
11:49 pm EDT 
 

-  -  -  25th -  -  - 
PM:  Spica, in Virgo, and a 
waxing gibbous Moon are only 
6° apart. 
 

-  -  -  26th -  -  - 
PM:  The Moon, Jupiter, and 
Spica form a long triangle. 
 

-  -  -  29th -  -  - 
Full Moon 
10:20 am EDT 
 

-  -  -  31st -  -  - 
PM:  A waning gibbous Moon 
and Saturn are 2° apart when 
they rise.   

General Meeting: Friday, May 4 @ 7:00 pm 
 

Kalamazoo Area Math & Science Center - See Page 4 for Details 
 

Observing Session: Saturday, May 5 @ 9:00 pm 
 

Venus, Jupiter & Spring Galaxies - Kalamazoo Nature Center 
 

Observing Session: Saturday, May 19 @ 9:00 pm 
 

Moon, Venus & Jupiter - Kalamazoo Nature Center 
 

Board Meeting: Sunday, May 20 @ 5:00 pm 
 

 Sunnyside Church - 2800 Gull Road - All Members Welcome 

 KAS  
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The general meeting of the Kalamazoo Astronomical Society 
was brought to order by President Richard Bell on Friday, 
April 6, 2018 at 7:11 pm EDT. Approximately 44 members 
and guests were in attendance at the Kalamazoo Area Math 
& Science Center (KAMSC). 
 
Richard was also our guest speaker for the evening and 
presented The King of Spring, the fourth and final installment 
of the seasonal stargazing series he started in 2010.  Overall, 
this was Richard’s thirteenth presentation for the KAS.  Full 
details of the presentation can be found in a special article 
based on his talk beginning on page 6. 
 
After the snack break, Richard gave a brief President’s 
Report.  A sign-up sheet was passed around during the break 
for the Rock & Mineral Show.  Volunteers are being sought 
to work at least one shift on Saturday, May 5th and Sunday, 
May 6th.  Saturday shifts are from 10am - 2pm and 2pm - 
6pm.  Sunday shifts are from 10am - 1:30 pm and 1:30 pm - 
5pm.  A solar observer (or two) is needed during the 
afternoon on Saturday and Sunday.  Significant progress has 
been made on the KAS Robotic Telescope. MaxIm DL can 
now automatically lock on guide stars (thanks to 2×2 binning 
and readjusting the autoguider focus); plus the polar 
alignment and periodic error correction has been fine tuned.  
There was also difficulty with MaxIm recognizing the two 
identical STX-16803 CCD cameras on our PlaneWave 
CDK20 and Takahashi FSQ-106 telescopes. This has been 
resolved thanks to a special program written by Dave Miller 
at Observatory Solutions. The next Robotic Telescope 
Committee meeting was planned for April 29th and members 
were invited to participate. 
 
Clear skies were had for this year’s Messier Marathon on 
March 17th, but the temperature was quite frigid.  Aaron 
Roman reported observing the Mars and Saturn conjunction 
during the early morning hours in late March.  Don Stilwell 
had a couple of chances to observing Mercury and Venus 
together in the western sky after sunset.  Jack Price also 
reported enjoying the Mercury-Venus gathering while 
driving on I-94 toward Chicago after the March meeting.  
Jack also spotted the Chinese space station, Tiangong-1, 
Passover before its fiery demise on April 1st. 
 
The unfortunate death of Stephen Hawking at the age of 76 
was then discussed.  Mike Sinclair pointed out that Hawking 
was born 300 years after Galileo’s death and died 139 after 
the birth of Albert Einstein.  Hawking also passed away on 
March 14th (Pi Day), which also seemed appropriate.  
Richard mentioned that our special May presentation will 
now be held in his memory.  Mike also mentioned the recent 
discovery of a dwarf galaxy (NGC 1052-DF2) with very 
little dark matter.  Jean DeMott also mentioned a recent story 
on multiple black holes discovered at the center of our 
galaxy, the Milky Way.  After discussing upcoming events, 
the meeting was adjourned at 9:35 pm. 

The Kalamazoo Astronomical Society Board met on April 8, 
2018 at Sunnyside Church.  President Richard Bell called the 
meeting to order at 5:10 pm.  Members present were Joe 
Comiskey, Scott Macfarlane, Rich Mather, Jean DeMott, 
Jack Price, Don Stilwell, and Roger Williams. 
 
Rich was not yet present at the beginning of the meeting, so 
the Treasurer’s Report was deferred until later. Richard 
summarized the upcoming and recent public events.  The 
planned first observing session on April 7th was so cold that 
even the hardy souls who turned up eager to view the 
heavens were not able to last long.  The next opportunities 
were scheduled for April 21st, May 5th, and May 19th, while 
general meetings were scheduled for May 4th and June 1st.  
Richard reminded everyone that the May 4th presentation 
about gravitational waves (presented by Dr. Keith Riles, 
University of Michigan) is a report on a new and exciting 
area of astronomy from one who is involved in its 
development.  Richard urged members to spread the word 
about this meeting. 
 
The follow-up category began with a summary of the 
Robotic Telescope Project.  After redoing a pointing model 
determination, Observatory Solutions had reduced the 
periodic tracking error to about 2 arc seconds, and they had 
been successful at acquiring a target star and tracking on it 
from the internet connection under MaxIm DL.  This had not 
worked before, and we now seem to be very close to 
standard operation. Writing manuals for training and 
operation of the remote telescope now becomes a priority.  
On a side note, it was reported that the in-flight magazine for 
Condor Airlines had an article about Arizona Sky Village 
that included a picture of our telescope. 
 
Continuing with the follow-up topic, 2018 outreach activities 
were summarized, including the Pierce Cedar Creek Science 
Festival (April 28th) and the Rock & Mineral Show (May 5th 
& 6th). The Board decided that with all of the other activities, 
we would not make an appearance at Bronson Park Earth 
Day on April 21st. The proposed field trip to Apollo 
Rendezvous was discussed further, and Jean said that the 
degree of interest was still being assessed.  The idea of a 
membership survey was again mentioned by Richard, and 
there was a brief discussion of what kind of questions should 
be asked. 
 
Under New Business, Don discussed his evaluation of the 8-
inch Coulter Dobsonian recently given to the club.  He found 
that it was optically quite usable, but that the focuser was a 
total loss. It also had no finder scope. A few upgrades should 
bring it into good order but these would need to be cheap to 
avoid exceeding the value of the telescope. Richard 
reminded the Board that KAS Online needs to be redesigned.  
Support for some of the programs being used will be 
discontinued, and it has been a long time since the site has 
been significantly changed.  Rich moved that we authorize 

https://ink-global.com/partners/condor
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Two top-notch guest speakers are scheduled for both our 
May and June General Meeting.  For this month we have 
Keith Riles, Professor of Physics at the University of 
Michigan, presenting The Dawn of Multi-Messenger 
Gravitational Wave Astronomy on May 4th (see page 4).  The 
detection of gravitational waves is one of the hottest topics in 
astrophysics right now and Professor Riles is at the forefront 
of this groundbreaking research.  Professor Riles leads the 
Michigan Gravitational Wave Group and is a founding 
member of the LIGO Scientific Collaboration. This 
presentation will now be held in honor of Stephen Hawking. 
I think Professor Hawking would have approved, so please 
be sure to join us on Friday, May 4th for what is guaranteed 
to be one of our best meetings of the year. 
 
The Grand Rapids Public Museum is having a special 
presentation of their own on Wednesday, May 9th at 7:30 pm. 
Nicole Aunapu Mann, a Lieutenant Colonel in the US 
Marine Corps, will present The Sky is Not the Limit.  She was 
among eight candidates selected for future space missions in 
2013 and completed Astronaut Candidate training in 2015. 
Mann will recount pre-astronaut experiences that put her on 
a path to space travel, and then turn to the rigorous training 
required to fly into space.  I’m planning to attend, so I hope 
we can get a group together. 
 
The third annual “Quadruple Conjunction” of astronomy 
clubs will be held on Saturday, May 12th from 7 - 10 pm at 
the Muskegon Astronomical Society’s facility. Members of 
four West Michigan astronomy clubs will gather for pot luck, 
exchange of ideas, and observing if clear.  We missed last 
year’s gathering due to eclipse prep.  I’ve been meaning to 
check out the Muskegon group’s facility for years, so let’s 
hope a large contingent of KAS members can attend! 

Mars is Earth’s neighbor in the solar system. NASA’s 
robotic explorers have visited our neighbor quite a few times. 
By orbiting, landing and roving on the Red Planet, we’ve 
learned so much about Martian canyons, volcanoes, rocks 
and soil. However, we still don’t know exactly what Mars is 
like on the inside. This information could give scientists 
some really important clues about how Mars and the rest of 
our solar system formed.  
 
This spring, NASA is launching a new mission to study the 
inside of Mars. It’s called Mars InSight. InSight — short for 
Interior Exploration using Seismic Investigations, Geodesy 
and Heat Transport — is a lander. When InSight lands on 
Mars later this year, it won’t drive around on the surface of 
Mars like a rover does. Instead, InSight will land, place 
instruments on the ground nearby and begin collecting 
information.  
 
Just like a doctor uses instruments to understand what’s 
going on inside your body, InSight will use three science 
instruments to figure out what’s going on inside Mars.  
 
One of these instruments is called a seismometer. On Earth, 
scientists use seismometers to study the vibrations that 
happen during earthquakes. InSight’s seismometer will 
measure the vibrations of earthquakes on Mars — known as 
marsquakes. We know that on Earth, different materials 
vibrate in different ways. By studying the vibrations from 
marsquakes, scientists hope to figure out what materials are 
found inside Mars.  
 
InSight will also carry a heat probe that will take the 
temperature on Mars. The heat probe will dig almost 16 feet 
below Mars’ surface. After it burrows into the ground, the 
heat probe will measure the heat coming from the interior of 
Mars. These measurements can also help us understand 
where Mars’ heat comes from in the first place. This 
information will help scientists figure out how Mars formed 
and if it’s made from the same stuff as Earth and the Moon. 
 
Scientists know that the very center of Mars, called the core, 
is made of iron. But what else is in there? InSight has an 
instrument called the Rotation and Interior Structure 
Experiment, or RISE, that will hopefully help us to find out.  
 
Although the InSight lander stays in one spot on Mars, Mars 
wobbles around as it orbits the Sun. RISE will keep track of 
InSight’s location so that scientists will have a way to 
measure these wobbles. This information will help determine 
what materials are in Mars’ core and whether the core is 
liquid or solid. 
 
InSight will collect tons of information about what Mars is 
like under the surface. One day, these new details from 
InSight will help us understand more about how planets like 
Mars — and our home, Earth — came to be. 

What’s It Like 
Inside Mars? 

 

by Jessica Stoller-Conrad 

up to $200 expenditure for needed items, and after a second 
by Don, the measure passed unanimously. 
 
In Other Business, the Board was reminded that the meeting 
of regional astronomy clubs (billed as the Quadruple 
Conjunction) was still set for May 12th at the Muskegon 
facility.  Richard commented that the Mars Watch public 
event was still set for July 27th and 28th.  Some interest had 
also been expressed by Portage for this event, so locations 
would be scouted if Portage is still interested.  Over the 
longer range, Don reported that he still hopes to have Crane 
Fest on October 13th-14th.  The deferred Treasurer’s Report 
was now entertained, but since Rich had not had time to 
make printouts, the report would be sent by e-mail. 
 
With no other business, the meeting was adjourned at 6:35 
pm.  The next regular meeting date would be on Mother’s 
Day, so the date was set for May 20th. 
 
Respectfully submitted by Roger Williams 

http://www.stargazing.net/mas/observatory.htm
https://spaceplace.nasa.gov/earthquakes


http://www.kasonline.org/
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Here’s another activity that I have my students in astronomy 
at the Kalamazoo Area Mathematics & Science Center 
complete at the beginning of the semester. It’s a nice 
introduction to the mathematical formulation of “How many 
stars can you see?” 
 
Under ideal conditions, there are, in fact, a finite number of 
stars above the horizon which can be seen with the naked 
eye. However, small amounts of haze, moonlight, or (much 
more commonly) light pollution can obscure numerous faint 
stars. In this exercise, the number of naked-eye stars will be 
estimated under various conditions. You will calculate the 
number of stars visible under “bright” conditions (excessive 
background light) and “dark” viewing conditions. The 
technique is to count the number of stars in selected areas of 
the sky and then multiply this number by the ratio of the total 
area of sky above the horizon to the area actually counted. 
 
Procedure 
Allow your eyes to adjust to the dark; wait approximately 
twenty (20) minutes and do not look at any light sources 
other than stars. Once they have adjusted, use a cardboard 
tube (like that for paper towels or toilet paper) to make the 
count. Hold the tube up to your eye and count the stars 
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visible only through the tube. Repeat the procedure until ten 
(10) different areas have been counted. Record your results. 
Measure the diameter D and length L of the tube in 
centimeters. Depending on the relative darkness of the sky 
during this first exercise, repeat on either a darker or brighter 
night. 
 
Data & Analysis 
To find the total number of stars visible to the naked eye, one 
must compare the total area sampled to the total area of the 
sky. If the tube had been moved slowly to scan the entire 
sky, it would sweep out a hemisphere with area A, given by 
 

Atotal = 2πL2 
 
The area seen through the tube is a = ¼πD2 and since ten 
areas were sampled, the total area observed is 
 

Acounted = 10a 
 
Then, to find the total number of stars visible to the naked 
eye (Ntotal), use the following relationship: 
 
 
 
 
 
Therefore... 
 
 
 
 
 
where C is the number of stars counted. 
 
Results 

Total Number of Stars 

 
When you finish, here are a couple of questions you might 
want to address: 
 

a) Compare the number of stars visible on “bright” 
and dark nights. What percentage were not visible 
under bright conditions? 

b) Were some stars brighter than others? If so, how 
could you tell? 

c) Could you see any differences in color between 
stars? If so, give one or two examples.  

“bright” conditions   dark conditions 

      

Counting Stars 
by Mike Sinclair 
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Spring ushers in a new season of stargazing for many 
skywatchers.  Those long, cold, and all-to-rare clear nights of 
winter are at last behind us.  Clear skies are gradually 
becoming more common, temperatures become more 
bearable, and nights are still long enough to explore the 
splendors of the spring sky.  Among the spring stars we find 
ancient heroes and mighty beasts that rule over the night. 
Looking closer with binoculars or a telescope reveal 
magnificent star clusters and distant galaxies.  Now is the 
perfect time to take a tour of the spring sky highlights! 
 
Necessities of the Night 
No novice stargazer should ever venture under the stars 
without a monthly all-sky star map.  There is no better way 
to learn the bright stars and major constellations of each 
season (Forget those smart phone apps. The bright screens 
ruin your night vision. There are just some old school 
methods that will never be surpassed by technology.)  
Naturally, my favorite all-sky star maps are the ones I 
created for inclusion in every issue of Prime Focus (or 
available for download from KAS Online).  Other nice all-
sky maps are available in magazines such as Astronomy and 
Sky & Telescope, or online at Skymaps.com. 
 
Every all-sky star map is set for a specific time of the night.  
A more versatile all-sky map can be found in the 
planisphere.  They can be adjusted for any day and time of 
the year and thus match the current position of the stars and 
constellations more precisely. Several versions of the 
planisphere are available, but my favorite is still the Miller 
Planisphere.  The KAS has them available for purchase at 
most general meetings and observing sessions. They can also 

be purchased on The SkyShop, our online store.  Even 
seasoned amateur astronomers should never be without a 
planisphere.  They can help refresh your memory of the more 
obscure constellations scattered amongst our favorite 
patterns. 
 
A star atlas is a must once you step up to some form of 
optical aide.  Like the planisphere, many types of star atlases 
are available.  There are currently four different versions of 
Sky Atlas 2000.0, created by the folks at Sky & Telescope.  
They are kind of pricey and not terribly portable. Indeed, 
they are more suited for use inside an observatory. Much 
more affordable and portable is Sky & Telescope’s Pocket 
Sky Atlas.  Many skywatchers have argued that it is a bit too 
small, so in response Sky & Telescope released the Jumbo 
Pocket Sky Atlas.  The 80 star charts in the original Pocket 
Sky Atlas are 25% bigger and they added six more close-up 
regions (for a total of 10) in the Jumbo version.  This is the 
version I prefer since it is easier to read in the field, but still 
portable enough to fit inside an ordinary backpack. 
 
With map or atlas in hand, you’ll need to come equipped 
with a red lighted flashlight.  Indeed, use of a white-lighted 
flashlight will get you reprimanded at one of our Public 
Observing Sessions (or worse at a major star party).  Our 
eyes become dark adapted in two distinct ways.  Everyone 
knows the first one; our pupils become dilated as the sky 
grows darker.  The other involves a natural chemical called 
rhodopsin. Over a time-span of 20 to 40 minutes this 
chemical builds up in our eye, making it more sensitive to 
light.  Bright lights can bleach the rhodopsin and start the 
process all over again.  Our eyes are least sensitive to dim 
red light, so that is why it is so crucial to make or purchase 
your own red lighted flashlight. 
 
Amateur astronomers at all levels should always bring along 
a pair of binoculars.  Binoculars fill the gap between the 
naked eye and telescopes in terms of field-of-view, power, 
and convenience.  For handheld astronomical use, 7×50 or 
10×50 are generally accepted to be the best since they are 
light enough to hold steady. In general terms, those under the 
age of 30 would be better off with 7×50 binoculars due to 
their larger exit pupil. 
 
Most of the targets that I’ll discuss here require the use of a 
telescope.  Which type of telescope is best for you is a topic 
too broad to cover here.  For most of the deep sky objects 
discussed in this article, the larger the aperture the better.  In 
terms of price, portability, and performance most agree that 
the ideal telescope to start with is of the Dobsonian design in 
the 6-inch to 8-inch aperture range.  Their aperture is large 
enough to bring thousands of deep sky objects within reach. 
 
There is a broad array of telescope accessories to consider.  
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A 6-inch or 8-inch Dobsonian, such as the one shown 
above, makes an ideal first telescope. In addition to 
being affordable, they are quick and easy to setup and 
can show you thousands of deep sky objects. 

http://skymaps.com/
http://www.kasonline.org/skyshop.html
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our orientation within the Galaxy (see the diagram above).  
You might think that the plane of Earth’s orbit, known as the 
ecliptic, is parallel to the galactic equator.  It is actually 
inclined by 60.2°, so the solar system more-or-less orbits the 
Milky Way on its side.  During the summer, the nighttime 
side of Earth points toward the center of the Galaxy.  During 
the winter, we point toward the outskirts of the Milky Way.  
In the autumn, we are directed below the plane of the Galaxy 
and look toward deep space.  The same is true during the 
spring, but we look above the plane of the Galaxy. 
 
Grand Tour of the Spring Sky 
The spring sky is easy to learn thanks to the familiar stars of 
the Big Dipper, which is an asterism of seven stars in the 
constellation of Ursa Major, the Great Bear.  Ursa Major is a 
circumpolar constellation, meaning it never rises or sets - 
always remaining above the horizon (at least for the most 
part from our latitude).  So, technically speaking, Ursa Major 
is not a spring constellation, but it is at its highest during 
spring evenings.  The Big Dipper’s most useful function is to 
help us locate Polaris, the North Star.  The stars Dubhe and 
Merak, located at the far-end of the Big Dipper’s bowl, are 
known as the Pointer Stars.  Follow the Pointers from out of 
the top of the Big Dipper’s bowl and follow the line as far as 
the Big Dipper is long. This leads you to a star of equal 
brightness to the Pointer Stars.  Sure enough, it’s Polaris!  
Polaris is located at the end of the handle of the Little 
Dipper.  The other two stars in the handle and the first two in 
the Little Dipper’s bowl are difficult to see; especially if your 
sky is affected by light pollution.  The two stars at the end of 
the Little Dipper’s handle are easy to see.  Like the Big 
Dipper, the Little Dipper is an asterism but it shares all the 
same stars with Ursa Minor, the Lesser Bear. 
 
Take a close look at those bears. Somethings seems out of 
place. They both have long, bushy tails as opposed to the 

Any non-GoTo telescope should be equipped with a Tel-Rad 
finder.  Tel-Rads are a one-power (no magnification) heads-
up display, appearing to project a red bull's-eye onto the 
night sky. This makes locating deep sky objects considerably 
easier.  Laminated and spiral bound charts are available from 
sky-spot.com that show how to align the Tel-Rad circle 
against naked-eye stars to find deep-sky objects. I 
recommend you have at least three eyepieces in your 
collection to cover a range of field-of-views and 
magnifications.  Eyepiece focal lengths to consider are 
40mm, 25mm, and 10mm.  You could also add a 2× Barlow 
lens to your collection to double the magnification of any 
eyepiece you use.  Deep sky filters can also be of help in 
better seeing the targets discussed here.  At minimum, I 
recommend a general broadband filter to help reduce the 
effects of light pollution and natural sky glow.  This will 
make generally faint targets, like galaxies, easier to see. 
 
Other accessories to consider include a table. After all, you’ll 
need a spot to keep your star chart, eyepieces, and other 
accessories on.  Tables meant for camping work best, since 
they can be quickly rolled or folded up and take up little 
room in your vehicle.  The more comfortable you are at the 
eyepiece, the more you’ll see. Therefore, bringing along a 
stool or observing chair is a good idea.  There are a variety of 
observing chairs you can purchase or even build.  Lastly, 
bring a notebook or digital recorder and maintain an 
observing log.  It can be referred in years to come.  You can 
use software such as Deep-Sky Planner to store all your 
observations and even scanned sketches. 
 
A Season of Galaxies 
The spring night sky, much like the autumn sky, is filled 
with galaxies.  On the other hand, summer and winter are 
known for targets within the Milky Way like nebulae and 
open clusters. Why the difference? The reason has to do with 

http://www.sky-spot.com/
http://www.homebuiltastronomy.com/stool/
http://knightware.biz/dsp/
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short, stubby tails bears should have.  The reason for their 
odd appearance has to do with a story in Greek mythology. 
 
Zeus, the king of the gods, descended from Mount Olympus 
to walk amongst us mere mortals. He encountered a beautiful 
woman named Callisto and instantly fell in love. They soon 
married and had a son named Arcus.  What Zeus may or may 
not have forgotten during this happy time is that he was 
already married to the goddess Hera. Hera became furious at 
Zeus’ infidelity, but probably not surprised since this is a 
common occurrence in Greek mythology. Hera couldn’t 
punish the mighty Zeus directly, so she decided to take her 
vengeance out on Callisto by turning her into a bear.  Years 
went by and Arcus, now a young man, was hunting in the 
woods.  He came across a large female bear and took aim 
with his bow and arrow. You guessed it! The bear was 
Callisto herself.  Fortunately, Zeus was watching over Arcus 
and decided to turn him into a bear as well.  Zeus still feared 
for their safety and decided to place them into the sky, but 
how? He couldn’t grab them by their snout, he might get 
bitten. He couldn’t grab them by their claws, he might get 
maimed. Zeus decided the safest place to grab a bear is by 
their short, stubby tails.  He hurled them around and around 
then hurled them into the sky, where they remain to this day. 
Due to the bears’ weight, Zeus stretched out their tails when 
he placed them in the heavens. 
 
Our first deep sky targets are the galaxies M81 and M82, 
located in an obscure part of Ursa Major.  They can both be 
located 8° west of Lambda (λ) Draconis (Giauzar), 10° 
northwest of Dubhe, or 6.5° north-northeast of 23 Ursae 
Majoris.  Both were discovered by Johann Bode (best known 
for the Titius-Bode Law) on December 31, 1774.  M81 and 
M82 are located at nearly the same distance from the Sun; 
11.8 and 11.4 million light-years, respectively.  From Earth, 
they appear to be separated by only 37 arc minutes – 
meaning they can fit in the field-of-view of most amateur 
telescopes with a low power eyepiece. 
 
M81, also known as Bode’s Galaxy, is a type Sb spiral 
galaxy. It is also a grand design galaxy, with symmetrical 
spiral arms.  Only about 10% of all galaxies are grand design 
galaxies, most contain branches and spurs in their arms like 

the Milky Way.  M81 is 92,000 light-years in diameter and 
contains at least 250 billion stars, making it comparable to 
the Milky Way.  M81 is the largest galaxy in the M81 Group, 
which contains 34 known galaxies.  It is the closest known 
galaxy cluster to our own Local Group of Galaxies.  Both the 
M81 Group and the Local Group are classified as poor 
galaxy clusters, containing tens or hundreds of galaxies. 
 
Due to M82’s elongated appearance, it is widely known as 
the Cigar Galaxy.  It is 40,000 light-years in diameter and ten 
times less massive than nearby M81.  M82 is known to be a 
starburst galaxy, the closest of its type to the Milky Way.  As 
the name suggests, starburst galaxies form stars at a 
tremendous rate.  Astronomers think the most likely cause of 
starburst galaxies is the collision or interaction with another 
galaxy. M82’s tremendous stellar birthrate was almost 
certainly caused by just such an interaction with M81 as 
recently as 10 million years ago.  M82 was once classified as 
an irregular galaxy due to its odd appearance. Infrared 
images taken of M82 in 2005 have discovered two 
symmetrical spiral arms.  We just view the galaxy edge-on 
from Earth. 
 
M51, the Whirlpool Galaxy, is located in the small 
constellation of Canes Venatici, the Hunting Dogs.  
However, it is best to start from Alkaid, the end of the Big 
Dipper’s handle, and move 3.5° southwest.  M51 was 
discovered by the French comet hunter Charles Messier on 
October 13, 1773.  To him, it was something meant to be 
avoided since it could be mistaken for a new comet.  M51 is 
a galaxy viewed face-on and has a diameter of 60,000 light-
years.  It classified as a Type 2 Seyfert galaxy.  These types 
of galaxies contain Active Galactic Nuclei (AGNs). The 
supermassive black holes located within the galactic center 
are actively feeding on material. The Type 2 designation 
indicates that the dusty torus surrounding the black hole’s 
accretion disk is viewed edge-on. Only about 2% of all spiral 
galaxies are Seyfert galaxies. They were named after Carl 
Seyfert, who studied them in the early 1940’s. 

M81, Bode’s Galaxy, is a grand design galaxy located in 
the constellation Ursa Major. It is 11.8 million light-years 
away and is 92,000 light-years in diameter. 

M82, the Cigar Galaxy, is a starburst galaxy located in the 
constellation Ursa Major. It is 11.4 million light-years 
away and is 40,000 light-years in diameter.  It was once 
classified as an irregular galaxy, but is now known to be 
a spiral galaxy. 

https://en.wikipedia.org/wiki/Titius-Bode_law/
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the northwest or 14° due west from Izar, the first bright star 
located to Arcturus’ upper left.  It might take a little extra 
effort, but sooner our later you’re sure to come across the 
magnificent globular cluster M3.  This massive collection of 
approximately 500,000 stars doesn’t have a common proper 
name, but I call it the Canes Venatici Cluster.  This cluster 
was discovered by Charles Messier on May 3, 1764 but 
wouldn’t be resolved into stars until the great William 
Herschel observed it in 1784.  M3 is estimated to be 8 billion 
years old, which is actually fairly young for a globular 
cluster.  M3 contains 274 known variable stars - by far the 
highest number found in any globular cluster.  This includes 
133 RR Lyrae stars, which are “standard candles” used to 
measure distances (much like Cepheid variables). 
 
The best globular cluster in the northern sky is found within 
the constellation of Hercules. Hercules is a large 
constellation but can be difficult to find since none of its 
stars are brighter than 2.75 magnitude.  A quick way to track 
down Hercules is to start in the middle of a line drawn 
between Arcturus and Vega, the brightest star in the summer 
constellation of Lyra, but move slightly back toward Vega.  
You’re sure to find the asterism known as the Keystone, 
which is also the body of Hercules himself. 
 
The globular cluster M13 is located 2.5° south of the star Eta 
(η) Herculis, the northwest star of the Keystone. At 
magnitude 5.8, M13 is visible to the unaided eye under 
pristine sky conditions and easy to spot in a pair of 
binoculars.  Curiously, M13 would not be discovered until 
1714.  Edmond Halley, of comet fame, spotted it with the 
unaided eye.  How skywatchers of the ancient world missed 
it is a genuine mystery!  M13 is about 145 light-years in 
diameter and contains approximately 300,000 stars.  M3 may 
have 200,000 more stars, but M13 is about 11,700 light-years 
closer to us.  M13 is 22,200 light-years away, so that means 
we see M13 as it appeared 22,200 years ago.  Light from 
M13 dates back to the Upper Paleolithic or Late Stone Age, 
where we find the earliest known evidence of organized 
settlements. 
 
One area where M13 is the clear winner over M3 is age.  It is 

The dwarf galaxy NGC 5195 is located just beyond M51 and 
the two appear to be in the process of merging.  No direct 
interaction is thought to be taking place at the moment 
though. It is clear from deep images of the region that they 
have in the past as evident by a cloud of stars surrounding 
NGC 5195. 
 
The Whirlpool was the first galaxy to be classified as a 
spiral, thanks to the work of the Third Earl of Rosse, William 
Parsons.  Lord Rosse lived at Birr Castle in Parsonstown 
(now Birr), Ireland in the mid- to late 19th century.  He built 
a mammoth 72-inch Newtonian reflecting telescope known 
as the “Leviathan of Parsonstown” and used it to examine 
those mysterious, faint, fuzzy patches of sky – the nebulae.  
At the time, it was assumed all nebulae could be resolved 
into stars if you had enough aperture and magnification.  Of 
course, we know today that some nebulae really are clouds 
of dust and gas.  The enormous light-grasp of Lord Rosse’s 
telescope revealed the nebulae as never before and those that 
he was particularly fascinated by were spiral in shape.  As 
more “spiral nebulae” were found, astronomers began to 
wonder if we live in a “spiral nebula” as well.  It wouldn’t be 
until the 1920’s that Edwin Hubble confirmed the existence 
of other galaxies in the universe. 
 
Returning to the Big Dipper, we take notice of the bent or 
arcing handle.  If we follow the arc it leads us to Arcturus, 
the bright orange-red star in the constellation Boötes, the 
Herdsman.  It is difficult to see a herdsman amongst the stars 
of Boötes. During the spring, many like to envision a 
diamond-shaped kite with Arcturus representing the start of 
the tail.  During the summer, I like to envision Boötes as an 
ice cream cone.  Arcturus is at the bottom of the cone, with 
one scoop of ice cream on top of the cone.  Nearby is a U- or 
C-shaped group of stars that appears to be another scoop that 
fell off.  This is the constellation Corona Borealis, the 
Northern Crown. 
 
Our next deep sky target is again technically in Canes 
Venatici, but it is best to start from Arcturus and move 12° to 

The Whirlpool Galaxy (M51) can be found just below the 
star at the end of the Big Dipper’s handle, but is just 
across the northern border of Canes Venatici.  It is 23 
million light-years away and 60,000 light-years across.  
The dwarf elliptical galaxy NGC 5185 (seen at the upper 
right) is located just beyond M51. 

M13 is considered the finest globular cluster north of the 
celestial equator. It contains approximately 300,000 stars 
and is located 22,200 light-years away. It can be easily 
found in binoculars and telescopes below the upper right 
star of the Keystone asterism in Hercules. 
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Group, located just to the west. M65 and M66 may be 
separated by only 200,000 light-years if their distances are 
both 35 million light-years. Both M65 and M66 were 
discovered by Charles Messier on March 1, 1780; while 
NGC 3628 was discovered by William Herschel on April 8, 
1784. 
 
M65 is an intermediate galaxy about 94,000 light-years in 
diameter.  Intermediate means its currently in a state between 
a regular and barred spiral galaxy.  This galaxy is low in dust 
and gas; thus has little star formation. M65 may have weakly 
interacted with the other Leo Triplet galaxies about 800 
million years ago – resulting in a slightly warped disk.  M66 
is also an intermediate galaxy but is about 87,000 light-years 
in diameter. In stark contrast to M65, it is rich with star 
formation. Its warped shaped is likely due to interactions 
with NGC 3628.  NGC 3628 is seen 3° from edge-on and is 
also known as the Hamburger or Sarah’s Galaxy.  To me, it 
looks more like Mr. Peanut so I call it the Peanut Galaxy.  
The galaxy itself is about 78,000 light-years across, but deep 
images of the region reveal a 300,000 light-year long tidal 
tail of stars. This is no doubt due to its interactions with 
M66. 
 
Just west of Leo is the faint, upside down Y-shaped 
constellation Cancer, the Crab.  Just west of the line between 
the stars Asellus Borealis and Asellus Australis (Gamma (γ) 
& Delta (δ) Cancri), is M44, the Beehive Cluster. The 
Beehive is easily visible under dark sky conditions, so it may 
actually be the only deep sky object that is easier to find than 
its parent constellation!  Indeed, at magnitude 3.7 it has been 
known since ancient times. M44 is also known as the 
Praesepe (Latin for “manger”) and at 577 light-years is one 
of the nearest open clusters to Earth. The Beehive’s core 
diameter is about 23 light-years and contains around 1,000 
stars, making it a grand site in binoculars or a wide-field 
telescope.  The cluster contains 60% M-type red dwarfs, 
30% Sun-like stars (F, G, K), and 2% A-type stars. Plus, 5 
giants and 11 known white dwarfs.  Two planets orbiting 
separate stars (both hot Jupiters) were discovered within 
M44 in September 2012. 
 
Return yet again to the Big Dipper and follow the arc to 
Arcturus and continue on in a straight line to Spica, a bright 
white star in the constellation Virgo.  Just remember: 
“Follow the arc to Arcturus and drive a spike to Spica!”  
Above Spica is a V-shaped group of stars reminding us of 
the constellation’s name. The “V” represent Virgo’s 
outstretched arms, reaching upward to gather the warmth of 
the Sun.  From Spica a faint curve of stars marks one leg, 
while a parallel line of stars shows the other. 
 
From Spica, move 11° to the west or 10° south of Porrima, 
and you’ll encounter M104, the Sombrero Galaxy.  This 
galaxy was discovered by Pierre Méchain (Messier’s 
assistant) on May 11, 1781.  In terms of absolute magnitude, 
M104 is the brightest galaxy within a radius of 32.6 million 
light-years around the Milky Way.  It is a delightful sight in 
a telescope.  The galaxy’s nucleus is very star-like and the 
dust that divides the galaxy in half is easy to see.  The 
Mexican Hat Dance song always plays in my mind when I 
view this galaxy! 
 
M104 is about 50,000 light-years in diameter, about half the 

about 11.65 billion years old, fairly typical for a globular 
cluster.  Globular clusters contain Population II stars, which 
are old and metal poor.  In astronomy, the term metal means 
elements more complex than hydrogen and helium. The stars 
of M13 formed at the time the universe was almost nothing 
but hydrogen and helium. Globular clusters like M3 and M13 
are located within our galaxy’s halo, a cloud of stars 
surrounding the Milky Way’s central bulge.  They orbit the 
galaxy in highly inclined, elliptical orbits. M13, for example, 
takes 500 million years to orbit the galactic center.  Its orbit 
carries it out as far as 800,000 light-years from the center of 
the Galaxy. 
 
We move on to Leo, the Lion, for our next deep sky targets.  
Leo is easy enough to locate on its own, but we can return to 
the Big Dipper if you need help.  We’ll again use the Pointer 
Stars but follow their line in the opposite direction. This 
leads us between stars shaped like a right-angle triangle and 
a backward question mark.  The backward question mark is 
an asterism known as the Sickle.  The Sickle is really the 
mane and head of Leo, with the bright star Regulus 
representing the lion’s heart.  Denebola, the brightest star in 
the right-angle triangle, is the lion’s tail. 
 
The origin of the celestial lion can be traced back to the 
Babylonians where it was later inherited by the ancient 
Greeks and became an important part of their mythology.  
The Greeks believed the lion originated from the Moon and 
later fell to Earth to torment the people of Nemae.  The 
Nemaean Lion was much larger than his terrestrial cousins 
and his coat was impervious to fire and metal weapons.  The 
terrified people of Nemae were desperate for help.  Hercules, 
the son of Zeus and the strongest man in the world, was sent 
to kill the lion in the first of his Twelve Labors.  After failing 
to kill the lion with spears and arrows, Hercules wrestled the 
lion to death and then skinned the lion with his own claw. 
 
Moving 2.5° southwest of Chertan (Theta (θ) Leonis), the 
other star at the base of Leo’s right-angle triangle, leads us to 
the Leo Triplet of Galaxies. The Leo Triplet members are 
M65, M66, and NGC 3628 and are also known as the M66 
Group. They may be part of a larger cluster with the M96 

The Leo Triplet of Galaxies is about 35 million light-years 
away. Edge-on galaxy NGC 3625, with its 300,000 light-
year long tidal tail, is at the top.  M66 (left) and M65 are 
both intermediate spiral galaxies. 
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Large-Scale Structure of the Universe 
M87 is located at the heart of the Virgo Cluster of Galaxies, 
a rich galaxy cluster with about 2,000 members.  The Virgo 
Cluster subtends a maximum arc of approximately 8° 
centered in Virgo.  M87 may be the most massive galaxy in 
the cluster, but the elliptical galaxy M49 is the cluster’s 
brightest. 
 
As we have come to learn in recent decades, both our Local 
Group of Galaxies and the Virgo Cluster are part of a super 
cluster of galaxies.  That metropolis of galaxies was once 
thought to be the Virgo Supercluster of Galaxies.  However, 
astronomers at University of Hawaii and University of Lyon 
discovered in September 2014 that the Virgo Supercluster is 
in fact merely a lobe of a far larger supercluster. Dubbed 
Laniakea, Hawaiian for “immense heaven,” it contains 300 - 
500 galaxy clusters. In all, the Laniakea Supercluster of 
Galaxies has a total population of approximately 100,000 
galaxies. 
 
The Laniakea Supercluster itself is found within the Pisces-
Cetus Supercluster Complex, a galaxy filament estimated to 
be about 1 billion light-years long and 150 million light-
years wide.  The “Virgo Supercluster Lobe,” which contains 
the Milky Way, accounts for only 0.1% of the total mass of 
the complex.  Great voids of near nothingness lie between 
these extensive filaments and walls of superclusters of 
galaxies.  This is the large-scale structure of the universe or 
the Cosmic Web. 
 
Amateur astronomers can view only a small portion of the 
universe through their telescopes on a clear spring night, but 
our minds can take us much further. 
 
Contact Richard if you are interested in obtaining the star 
charts that accompany this article. 
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size of our galaxy.  However, it is surrounded by 1,200 to 
2,000 globular clusters.  Our galaxy is currently known to 
contain just 158 globular clusters.  The center of M104 
contains a supermassive black hole of 1 billion solar masses 
(Mʘ), while a 4.31 million Mʘ black hole exists in the heart 
of the Milky Way.  M104 was long-assumed to be an edge-
on spiral galaxy, but the infrared Spitzer Space Telescope 
found that the halo is larger and more massive than 
previously thought, indicative of a giant elliptical galaxy. 
 
Our final deep sky target is located half-way between the 
stars Vindemiatrix (Epsilon (ε) Virginis) and Denebola in 
Leo.  It is none other than M87, the unchallenged King of 
Spring.  M87, also known by its radio source name Virgo A, 
was discovered by Charles Messier in 1781.  It is a 
supergiant elliptical galaxy located 53.5 million light-years 
away whose brightest portion is 120,000 light-years 
diameter. Its galactic envelope extends out to 490,000 light-
years!  Its diameter may not seem too impressive when 
compared to the Milky Way, but M87 is spherical in shape 
while our galaxy is pretty flat. Its impressive volume 
contains an estimated 2.7 trillion stars!  Compare that to the 
Milky Way’s population of 400 billion stars. M87 is also 
surrounded by an abnormal number of at least 12,000 
globular clusters!  M87’s total mass is at least 200 times that 
of the Milky Way – making it one of the most massive 
galaxies in the local universe. 
 
The center of M87 contains a supermassive black hole with a 
mass of at least 3.5 billion Mʘ. Upper measurements place it 
at 7.22 billion Mʘ, which would make it one of the most 
massive black holes in the entire universe.  A relativistic jet 
of matter 6,000 light-years long can be seen traveling out of 
its nucleus.  It is possible to see this jet for yourself through 
the largest amateur instruments. This is on my astronomical 
bucket list! The jet extends even further in radio waves.  
There is evidence of a counter jet, but it remains unseen due 
to a phenomenon known as relativistic beaming. 

Virgo Cluster of Galaxies 

https://en.wikipedia.org/wiki/Relativistic_beaming
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A ldebaran and Venus will be 
separated by just over 6° after 

sunset on May 2nd. Binoculars may be 
needed to reveal Aldebaran, which will 
be to Venus’ lower left. 
 
A waning gibbous Moon, Saturn, and 
Lambda Sagittarii (the top star of the 
Teapot asterism in Sagittarius) will form 

a triangle before sunrise on May 4th.  
Look over 16° to the east of Saturn at this 
time and you’ll find the red planet, Mars. 
 
Jupiter reaches opposition on May 8th. 
For stargazers, this means the giant planet 
enters the evening sky. 
 
Venus and a thin waxing crescent Moon 

(two days past new) will be about 6° 
apart on the evening of May 17th. 
 
Use binoculars to spot the Beehive 
Cluster (M44) in Cancer 6° above the 
Moon on May 19th. 
 
The Moon, Jupiter, and Spica form a long 
triangle on the night of May 26th. 

SOUTH 

This star map is property of the 
Kalamazoo Astronomical Society. 
However you may make as many 
copies as you wish free-of-
charge, so long as it is for non-
profit educa onal purposes and 
full credit is given to the KAS. 
www.kasonline.org 

 Late April 12 am 

 Early May 11 pm 

 Late May 10 pm 

 Early June Dusk 
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Public Observing Sessions 

Kalamazoo Nature Center  
─   7000 N. Westnedge Ave.   ─ 

Saturday,  May 5th 

Saturday,  May 19th 

Volunteers Needed @ 

The KAS has been invited to par cipate in 
the Kalamazoo Geological & Mineral 
Society’s 59th annual Rock, Gem, Fossil and 
Mineral Show at the Kalamazoo County Expo 
Center. We’ll par cipate on May 5th (10am - 
6pm) and May 6th (10am - 5pm). We need at 
least three volunteers inside and one solar 
observer outside (weather permi ng). 
Please contact us if you’d like to volunteer 
for one or more dates. 

The early registra on deadline for the Apollo 
Rendezvous is Friday, May 11th.  Register 
before then to save money if you plan to 
a end our group trip (see the April issue of 
Prime Focus for details). Apollo Rendezvous 
itself is on June 9th at the Boonsho  Museum 
of Discovery in Dayton, Ohio. The registra on 
form and more informa on is available on the 
Miami Valley Astronomical Society’s website: 

h p://mvas.org/ 

http://www.kasonline.org/primefocus/2018/PF0418.pdf
http://mvas.org/
https://www.kalamazoorockclub.org/rock-gem-show
http://www.kasonline.org/board.html
http://www.kasonline.org/contact.html
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