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EDITORΩS CHOICE: IMAGE OF THE MONTH ς ART GALLERY 

 

EditorΩs Note: IΩve chosen this monthΩs image not from a celestial gallery 
but from an earthly gallery ς one at the McLean County Arts Center 
(MCAC) to be precise. This might seem to be a curious choice, but I do 
so to show the strength of both one of our memberΩs work and our 
TCAA five-year plan.  

Every three to four years the TCAA Board of Directors reviews and 
revises the clubΩs five-year plan. This might seem to some members to 
be an exercise in futility, but thatΩs just not so. Two points in the 2013 
version of the five-year plan were to: (1) increase our visibility to the 
general public, and (2) host higher profile public events. 

This is precisely what President Tim Stone has done with his recent 
spectacular show at MCAC. Tim is to be congratulated for his Herculean 
effort to bring these two points to fruition. You can learn more about 
this display in an article further on in this newsletter. 

The 2013 five-year plan also was instrumental in development of 
the 5 recently released TCAA guides (http://tcaa.us/TCAAGuides.aspx). 
The corresponding point from the clubΩs five-year plan was to άimprove 
membership services with the goal of increasing membership and 
participation.έ One of these guides resulted in our Introduction to 
Amateur Astronomy course. For a peek at the TCAAΩs future, review the 
current five-year plan published in the June 2016 issue of The 
OBSERVER. 

 

http://www.astroleague.org/
http://www.tcaa.us/
http://tcaa.us/TCAAGuides.aspx
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The OBSERVER is the monthly 
electronic newsletter of the Twin 
City Amateur Astronomers, Inc., a 
registered 501(c)(3) not-for-profit 
educational organization of amateur 
astronomers interested in studying 
astronomy and sharing their hobby 
with the public.  
 

TCAA OFFICERS 
 

President & Director/Property Manager 
Tim Stone                                   309-531-2401  
tim.stone.piano@gmail.com 
 
Vice President & Director 
Robert Finnigan                         309-846-9533  
robertfinnigan5@gmail.com 
 

Treasurer & Director 
Dave Osenga           309-287-0789 
DaveOsenga@msn.com 
 
Secretary & Director/Historian/Editor 
Carl J. Wenning                          309-830-4085  
carlwenning@gmail.com 
 

5th Director 
Tom Weiland           309-830-0167 
tomcea52@yahoo.com 
 

ALCor/Registered Agent  
Duane Yockey              309-452-3936 
duane@lybinc.com 
 

Webmaster 
Lee Green               309-454-7349 
lee@starlightsoftware.com 
 
Lighting Education Coordinator 
Lisa Wentzel                          unlisted number  
lwentzel@msn.com  
 

Membership Coordinator 
Tom Willmitch                           309-846-2423  
trwillm@ilstu.edu  

 

The OBSERVER 
Carl J. Wenning, Editor 

Paul Pouliot, Assistant Editor 
 

Submission deadline is normally one 
day before the end of each month.  
 

MEMBERSHIP DUES 
 

Individual Adult/Family $40 
Full-time Student/Senior $25 

(Senior status equals ages 60+) 
 

To join, send your name, contact 
info and dues payment to Dave 
Osenga, TCAA Treasurer, 1109 N. 
Linden St., Normal, IL  61761-1471. 

 

PRESIDENTΩS LOG 
 

The summer observing 
season has been άheating up,έ 
if youΩll pardon the pun, in the 
month of June, and will 
continue into July. The summer 
Milky Way has appeared on the 
eastern horizon at sunset, and 
Cygnus is already riding 30 
degrees high by the time itΩs 
dark. Many TCAA members 
have brought their telescopes 
to the SGNC for impromptu 
viewing parties. Others have 
used the SGO 12έ Meade SCT 
to observe the fading spring 
galaxy fields. The photo-
graphers have been busy as 
well, as you will see in this issue 
of The OBSERVER. 

ItΩs a good bet that if the night is clear and the moon is absent from the sky, 
someone will be at the TCAA Observatories. Why donΩt you join us there? Whether you 
have a telescope or not, there will be plenty of activity for you to enjoy. Please donΩt 
think this invitation is only for veteran observers. ThereΩs no better way to learn how to 
be an amateur astronomer than hanging out with them! 

If you want to check to be sure someone will be there, drop a line on the TCAA 
Yahoo email group. If youΩre not a member, simply send a mail to tcaa-
subscribe@yahoogroups.com. Once youΩre in, you can send emails to the entire group 
by simple sending an email to tcaa@yahoogroups.com. We use this list to let people 
know whatΩs going on in the club on a more frequent basis than once a month with this 
publication. 

Speaking of the Meade 12έ SCT, it has passed its tests with flying colors, and is 
going to remain in the SGO for the foreseeable future. Dan Eggena and I were able to 
easily see the spiral arms of M51, and observed the NGC 6992, the Eastern Veil nebula 
in Cygnus. Both of these observations testify to the quality and light gathering power of 
the instrument. 

July is vacation month. Are you going somewhere astronomically interesting for 
vacation? Drop Carl Wenning a line and recap the astronomy activities you engaged in 
on your vacation. WeΩd love to hear of your visit to an observatory, a dark sky site, or 
the observations you made from wherever you were. 

This month also marks the arrival of the Juno mission at Jupiter. The solar systemΩs 
largest planet is still high in the west at sunset, and has been just spectacular through 
the eyepiece of late. Mars and Saturn are also in the evening sky, as beautiful as 
Jupiter. This is a rare opportunity to view these three planets in the same evening. 
DonΩt miss it! I hope to see you out at the Sugar Grove Nature Center soon. 

 
Clear skies! 

 
Tim Stone, President  

 

TCAA President Tim Stone  

mailto:tim.stone.piano@gmail.com
mailto:robertfinnigan5@gmail.com
mailto:DaveOsenga@msn.com
mailto:carlwenning@gmail.com
mailto:tomcea52@yahoo.com
mailto:duane@lybinc.com
mailto:lee@starlightsoftware.com
mailto:lwentzel@msn.com
mailto:trwillm@ilstu.edu
mailto:tcaa-subscribe@yahoogroups.com
mailto:tcaa-subscribe@yahoogroups.com
mailto:tcaa@yahoogroups.com
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CALENDAR OF CELESTIAL EVENTS ς JULY 2016 
 

MORNING PLANETS (7/15): Uranus and Neptune 
EVENING PLANET (7/15): Mercury, Venus, Mars, Jupiter, Saturn 
 
Question: All five naked eye planets and the moon can be 

found lined up in the evening sky during roughly the first 
half of the month. One can even include the sun in this line 
up. What accounts for this surprisingly linear situation? 

 

 4 New Moon ς Sets at sunset and rises at sunrise; not 
visible. 

 8-9 Moon and Jupiter ς These two make a pretty pairing in 
the western evening sky.   

 11 First Quarter Moon ς The waxing moon rises around 
midday and sets around midnight.  

 14 Moon and Mars ς These two make a beautiful pairing 
in the evening sky.  

 15 Moon and Saturn ς These two make a beautiful 
pairing in the evening sky. 

 16 Moon and Saturn ς These two make a beautiful 
pairing again this evening. 

 19 Full Moon ς The moon rises at sunset and sets at 
sunrise. It is visible all night long.  

26 Last Quarter Moon ς The waning moon rises around 
midnight and sets around midday.  

29 Near Occultation of Aldebaran ς The waning crescent 
moon will just miss passing in front of the first magnitude 
star h  Tauri. Look for the star immediately to the upper left 
of the moon at about 5:20 AM. Look Ѻ way up in the east. 

  

Answer: The orbits of the planets and moon are all roughly in 
the same plane as the EarthΩs orbit around the sun. As a 
result of EarthΩs motion around the sun, the sun traces out 
a path among the stars known as the ecliptic. The sun, 
moon, and other planets will all therefore appear to lie in a 
plane that from our perspective on Earth appears to be a 
straight line in the sky. 

 

 EVENING SKY MAP 
  

Click on either of the icons found here 
to access a current evening sky map 
along with a more detailed celestial 
events calendar.  

 

 

NEW & RENEWING MEMBERS 
 

The following individuals have paid dues for new or 
renewed memberships as of June 30th, 2016. (Others who 
paid after that date will appear in the August 2016 issue of 
The OBSERVER.) 
 

New: Sharon MacDonald, Kathy Hollonbeck 
Renewing: Chris Franklin 

 

DUES BLUES 
 

If you have received a άyour dues are dueέ statement 
along with the email that brought you this issue of The 
OBSERVER, please remit your dues to Mr. Dave Osenga, 
TCAA Treasurer, 1109 N. Linden St., Normal, IL  61761-
1471. Dues are currently $25 for seniors (60 years of age 
and over) and $40 regular.  
 

SUBSCRIBING TO OUR E-MAIL LISTS 
 

By subscribing to a groupΩs mailing list you will receive 
email messages from the group so you wonΩt have access 
to the groupΩs web features (like photos, files, links, polls, 
calendar, etc.) unless members activate it later. The club 
now has two open email listservs. The first email listserv is 
known as the TCAA Yahoogroups listserv. It will be used to 
share announcements and reminders about astronomical 
and club events. To join this main listserv you must do the 
following: 
 

1. Subscribe: Send a blank email to TCAA-
subscribe@yahoogroups.com Note: YouΩll be sent a 
confirmation email from the group. Reply to the 
confirmation email to activate your subscription. 

2. Unsubscribe: tcaa-unsubscribe@yahoogroups.com 
3. To post a message: tcaa@yahoogroups.com 
 

A second listserv ς TCAAςimaging ς is for club 
astronomical photographers as well as those who want to 
view their images and follow their discussions. It is an easy 
way to keep up with all the stuff weΩre doing at the 
observatories. 
 

1. Subscribe: tcaa-imaging-subscribe@yahoogroups.com 
2. Unsubscribe: tcaa-imaging-unsubscribe@yahoogroups.com 

3. To post a message: tcaa-imaging@yahoogroups.com 
 

Once members join a Yahoo! group, they can manage 
group and subscription settings whenever it is desired to 
customize the group experience. 
 

http://help.yahoo.com/kb/index?locale=en_US&y=PROD_GRPS&page=content&id=SLN2464
mailto:TCAA-subscribe@yahoogroups.com
mailto:TCAA-subscribe@yahoogroups.com
mailto:tcaa-unsubscribe@yahoogroups.com
mailto:tcaa@yahoogroups.com
mailto:tcaa-imaging-subscribe@yahoogroups.com
mailto:tcaa-imaging-unsubscribe@yahoogroups.com
mailto:tcaa-imaging@yahoogroups.com
http://help.yahoo.com/kb/index%3Flocale=en_US%26y=PROD_GRPS%26page=content%26id=SLN2408
http://help.yahoo.com/kb/index%3Flocale=en_US%26y=PROD_GRPS%26page=content%26id=SLN2408
http://www.skymaps.com/downloads.html
http://www.skymaps.com/downloads.html
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THIS MONTHΩS PHASES OF THE MOON 
 

 

New Moon 
July 4 

 
First Quarter 

July 11 

 

Full Moon 
July 19 

 

Last Quarter 
July 26 

 

All moon phase dates are given for Central Standard Time. Additional moon phases can be found for the 2016 calendar year 
by clicking here. These four images were provided by J. K. Howell of the Champaign-Urbana Astronomical Society and are 
used with permission.  

 

JUNE 2016 E/PO REPORTS 
 
Two groups of Skynet Junior Scholars visited the ISU Planetarium for similar presentations on June 2nd and 4th. Fifteen ς 

including Skynet Junior Scholar (SJS) membersΩ family and friends ς were present for the program on Thursday and about the 
same number on Saturday. The program dealt with magnitudes, constellations, celestial motions, coordinate systems, and 
effects of changing latitude. TCAAers Mark Boulware and Carl Wenning are in charge of the SJS program that runs through 
middle to late July.  

On the night of SaturnΩs opposition, Friday, June 3rd, Carl Wenning gave the presentation Jupiter and Mars are alright 
today (and so is Saturn!) in the camp groundsΩ Red Pine Amphitheater at Weldon Springs State Park near Clinton. With a 
warm and wet weekend forecast and with Memorial Day weekend having just passed, the number of campers was only about 
25, and only four people were in attendance for the program. The sky was overcast so no telescope viewing took place.  

The first of three Introduction to Amateur Astronomy classes took place at SGNC on June 4th with seven TCAAers in 
attendance: David Meyer, Dan Eggena, Jim Gibbs, Goeff Hughes, Darren Erickson, Allan Saaf, and Ken Kashian, as well as 
leader Carl Wenning. The focus of this first session was on getting to know 
one another, talking about the course, and visiting the observatory for 
about 75 minutes of viewing. The class began at 7PM and concluded at 10 
PM.  

On Friday evening, June 10th, Carl presented An Evening Star Party of 
Planets and Stars to the Vermillion Dark Sky Association meeting northwest 
of Danville. He spoke at the request of Fr. Timothy Sauppé who heads the 
Association. The talk and a follow-up observing session were held at 
Kennekuk Cove County ParkΩs Environmental Education Center from 8 to 
10:15 PM. Approximately 20 were in attendance.  

On Saturday, June 
11th, the Introduction to 
Amateur Astronomy class met for a second time from 7-9PM. They continue 
to work their way through the new 47-page (and growing!) TCAA Guide on 
this topic but received an additional treat when Ken Kashian (left) and Allan 
Saaf (right) demonstrated a άbarn door trackerέ they had built for doing 
wide field astrophotography. Unfortunately, no post-class observing was 
possible. Also in attendance that evening was the following: Dan Eggena, 
Jim Gibbs, Dave Meyer, Darren Erickson, and course instructor Carl 
Wenning. Geoff Hughes celebrated his 50th Wedding Anniversary on that 
date and so was not able to attend. His absence was felt but it was 
eminently understandable. Congratulations Geoff! 

 

http://www.astropixels.com/ephemeris/astrocal/astrocal2016cst.html
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The TCAA hosted a POS on Saturday, June 11th in what was a very busy day for TCAAers. Despite daytime temperatures 
soaring into the lower 90s and a partly overcast evening sky, an estimated 40 members of the general public and 17 TCAAers 
were present for this evening event. Tim Stone introduced NASA Solar System Ambassador Lee Green before he gave his 30-
minute talk about the moons of the solar system, and this was followed by a tour of PSO and viewing through SGO and a 
number of other telescopes in the SGNC parking lot. It was a curious evening of sorts. Despite the very hazy sky through 
which we could barely observe more than the first quarter moon and the planets, the attendees continued to mill around 
speaking with TCAAers long after LeeΩs presentation was over. There were lots of lively discussions, several people paid 
membership dues on the spot, and 10 people subscribed to the clubΩs Facebook page before midnight! Several Skynet Junior 
Scholars and their families were in attendance as well, but it turns out that all of them were άold handsέ at visiting our public 
observing sessions and all had toured the PSO previously to see how it worked. Bob Finnigan worked with several of the kids 
using the 20-inch telescope to capture images of M51, while Dave Osenga showed M13 in the domed observatory. Tim also 
noted in his public comments that the TCAA will be offering Introduction to Amateur Astronomy course again later this year, 
and this seemed to generate a bit of interest. In attendance at this event were the following 21 club members: Dave Peters, 
Bob Finnigan, Tony Cellini, Tim Stone, Brian Barling, Carl Wenning, Jim Gibbs, Dave Osenga, Lee Green, Mark & Bryce 
Heiniger, Mark & Nataya Boulware, Dan Eggena, Dan & Peter Kates, Duane Yockey, Lisa Wentzel, Darren Erickson, Dave 
Meyer, and Tom Willmitch. 

Lee Green, William Carney, and Carl Wenning held an observing session for about 76 Crossroads Council Cub Scouts and 
their families at Lake BloomingtonΩs Timber Point Camp. They arrived to set up at 8:15 PM, with observing following from 
about 9:00 to 10:00 PM. The full moon restricted viewing to the brighter solar system objects. 

The last of three classes for Introduction to Amateur Astronomy was held on Saturday, June 18th. Following a 1.75-hour 
class discussion, observing continued with the SGO 12-inch telescope until 9:45 PM. Class members were quite happy with 
their ability to operate the SGO telescope. Everyone who expects to use the telescope will be applying for an access key. In 
attendance were all class members Darren Erickson, Dave Meyer, Dan Eggena, Geoff Hughes, and Ken Kashian in addition to 
course instructor Carl Wenning.   

 
 

ASTROBITS 
 

ē TCAAers Jim Gibbs (TCAA/FVAS/NSA) and Carl Wenning have received a άgo aheadέ from the leadership of NCRAL to 
restart the RegionΩs newsletter Northern Lights. The newsletter will be distributed quarterly as an electronic publication. 
Submission deadlines are the equinoxes and solstices. The newsletter will be disseminated in July (summer issue), 
October (autumn issue), January (winter issue), and April (spring issue). Carl will assemble the articles and Jim will 
manage the layout. The newsletter will then be distributed to club presidents, ALCors, and newsletter editors with 
dissemination to memberships to follow. All readers of The OBSERVER are encouraged to consider writing for Northern 
Lights as the readership will include all AL-affiliated clubs scattered across Illinois, Iowa, Wisconsin, the Upper Peninsula 
of Michigan, and North and South Dakota.  

ē On Saturday, June 4th, Tim Stone received word from Astronomical League Vice President Bill Bogardus at the National 
Office in Kansas City that our newsletter editor will be recognized at ALCon 2016 in Washington, DC, with the second 
place Mabel Sterns Newsletter Editor Award for 2016. As your editor noted in an email to Tim, άThis will give me 
something to strive for next year.έ 

ē After the IAA class on June 4th, Dan Eggena continued observing at SGO for about 90 minutes, and Jim Gibbs and Carl 
Wenning viewed from the parking lot. Jim worked on photography and Carl viewed more than 30 additional galaxies for 
the Astronomical Bucket List observing program he is developing for the Astronomical League. He also was able to view 
for the first time ever 3C273, the brightest quasar in the sky. It shines at 13th magnitude and is located some 3 billion 
light years away from Earth among the stars of Virgo. This is the most distant object Carl has ever observed during his 
50+ years as an amateur astronomer. Carl was surprised at how easy it was to find and observe. Viewing continued until 
midnight when clouds forced cancellation of the rest of the session.  

ē The Illinois Dark Skies Star Party is celebrating 15 years! The event this year will be held September 29 ς October 1 at Jim 
Edgar Panther Creek State Fish & Wildlife Area. Registration is now open. This event is observer oriented and features 
dark skies, a great campsite, and some really good food.  Details can be found on the SAS website at the following URL: 
http://www.sas-sky.org. 

http://www.sas-sky.org/
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ē Jim and Carl returned to SGNC on Sunday, June 5th, to continue 
observing. Joining them this time was Dave Meyer. They all 
observed from the parking lot. Dave busied himself with casual 
observing; Jim photographed the Markarian Chain of galaxies in 
Virgo, and Carl continued working on his Astronomical Bucket List. 
In doing so, Carl observed 60+ objects before Jim and he had to 
discontinue observing when the clouds moved in just before 
midnight. Dave Meyer left at 11ish.  

ē On the afternoon of June 6th, Bob Finnigan, Tim Stone, and Tony 
Cellini installed a new infrared security camera to overlook PSO. 
The camera will use its motion detector to determine when to 
record, rather than record all the time needlessly. 

ē The night of June 6/7 was a busy one for the TCAA. Lisa Wentzel busied herself viewing from home in rural LeRoy, while 
Bob Finnigan, Tim Stone, Dave Meyer, Carl Wenning, and Jim Gibbs viewed from SGNC. Tim and Jim were imaging 
whereas Dave and Carl were doing visual observing. Dave observed some 15 globular clusters whereas Carl observed 
some 55 objects for possible inclusion in his Astronomical Bucket List. Observers remained late into the night with some 
not departing the site until around 4 AM. Earlier in the day Bob and Tim replaced SGOΩs failing IR security camera. Tony 
Cellini and Justin Meyer later made cameo appearances in the evening and worked on trying to get it recording.  

ē On June 7th the TCAA Board of Directors agreed to re-roof Sugar Grove Observatory. A recent inspection showed that a 
number of shingles had been removed by the wind. The roof has been in place since 2000 when the observatory was 
built. An anonymous donor will pay for the job that was bid at $1,000. This donorΩs support is greatly appreciated! 

ē The Peoria, Sangamon, and Champaign-Urbana Astronomical Societies are hereby invited to attend the third annual 
Central Illinois Mini Conference hosted by the TCAA on Saturday, September 24th. This free event will be held at Sugar 
Grove Nature Center conveniently located adjacent to Interstate 55 just north of McLean, IL. The Mini Conference will 
include open houses at the clubΩs two observatories, contributed speakers, a complimentary evening meal, a keynote 
speaker, and an evening of sky watching if the sky is clear. The program will begin around 4 PM and continue late into 
the evening. Mark this date on your calendar now if you are the least bit interested in attending. Additional information 
will be made available through this newsletter during the month of August.  

ē On the evening of June 9th, Justin Meyer and Bob Finnigan started imaging 
NCGC 5857 and NGC 5859. The image here (a crop of the original image) 
consists of a stack of two 20-minute shots taken with PSOΩs 20-inch telescope. 
More imaging and images will follow.  

ē Former TCAAer Darren Drake recently shared the accompanying image of Carl 
WenningΩs Obsession 18-inch telescope sold to YMCA Camp Eberhart in Three 
Rivers, Michigan, earlier this year. This image shows the summer 2016 staff. 
As Darren wrote, άStaff and campers will use this amazing scope to locate and 
observe a multitude of objects with the aid of the Argo Navis system. Thanks 
to Carl Wenning and Tom Yarger for making this happen....έ Camp Eberhart 
began in 1909, and was the first YMCA camp in the country to offer a summer 
program for young women. As some of you might know, Darren is astronomy 
educator for Camp Eberhart.  

ē Seventeen TCAAers attended the showing of The Dark 
 Matter Mystery ς Exploring a Cosmic Secret at the ISU 
 Planetarium from 4-5:15PM on Saturday, June 11th. 
 Members present for that event were the following: 
 Dave Peters, Bob Finnigan, Tim and Diann Stone, Carl & 
 Carolyn Wenning, Sharon MacDonald, Mark & Nataya 
 Boulware, David Meyer, Duane Yockey, Lisa & Dick 
 Wentzel, Tony Cellini, Troy & Johan Berg, and Tom 
 Willmitch.  
ē On Monday, June 13th, the roof of Sugar Grove 
 Observatory was  replaced. It had lost shingles recently 
 as a result of storms. The roof was some 15+ years old. 

An anonymous donor covered the $1,000 cost. To this donor we extend our sincere thanks and appreciation.  



 

Vol. 41, No. 7                                    The OBSERVER of the Twin City Amateur Astronomers                                    July 2016 
 

 

Copyright © 2016 TCAA  All rights reserved. 7 

ē TCAA astrophotographer Tim Stone is being featured as part of a new 
 exposition at the McLean County Arts Center (MCAC) in Bloomington 
 from June 16 to August 6, 2016. The View from Here features four 
 photographers from McLean County. MCAC hours are Tuesday, 10AM 
 ς 7PM, Wednesday through Friday, 10M ς 5PM, and Saturday, 12PM ς 
 4PM. See the great promotional video at the following URL: 
 https://youtu.be/b-nCoXrLipA  
ē Several TCAAers joined Tim Stone as his astrophotography display was 
 opened to the general public at the McLean County Arts Center on 
 June 16th. Also in attendance at this grand opening were the following 
 TCAAers: Bob Finnigan (who provided the images shown below), 

Sharon MacDonald (along with David), Lisa & Dick Wentzel, Tony Cellini, and Tom and Carolyn Weiland (along with her 
mother). Carl Wenning was able to visit the next day along with his grandson Dominick.  

 

 

https://youtu.be/b-nCoXrLipA
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ē Following the approval of the Board of Directors, a άSpecial Membership Offerέ was extended on June 15th about 35 
former TCAA members with active email accounts whose memberships expired more than one year ago in the hope of 
winning them back. The offer read, άThe Twin City Amateur Astronomers wants you back! We are making available a 
one-time membership offer to allow former members a one-year renewal at a 50% discount. Our $40 regular household 
membership is now only $20, and our $25 senior household membership is now only $12.50. This special pricing is not 
available for current dues paying members or to new members. It is available only to those who were prior members and 
whose memberships expired more than a year ago.έ A rationale for rejoining (see below) was then provided along with 
instructions of what must be done in order to reap this benefit along with a complimentary set of solar eclipse glasses.  

ē TCAA Guide #1 ς Introduction to Amateur Astronomy ς continues to grow. With the recent associated course, five new 
chapters have been added dealing with the following subject matter: stellar magnitudes, limiting magnitudes of a 
telescope, optimizing observations of deep space objects, moon brightness as a function of phase, and safety. Other 
topics have been expanded. Version 1.2 is now 54 pages long. This is up from the original 42-page version. The latest 
version including 45 topics will be uploaded to the TCAA website shortly as a PDF for your reading pleasure. You may find 
it here: http://www.tcaa.us/TCAAGuides.aspx  

ē The latest light pollution map of North American was 
made available recently. It seems as though the situation 
is only getting worse, though some of the worsening 
might well be due in part to better measurements. 
Nonetheless, the darker areas within Illinois appear to 
have diminished if not vanish altogether. The best 
viewing now is in southwest Missouri and western 
Nebraska. Road trip anyone? William Carney reports that 
the best area for observing in McLean County is an area 
several miles east of Chenoa, IL. This appears to be 
confirmed by the Sugar Grove Observatory Light 
Pollution Map accessible online through the following 
URL: http://www.cleardarksky.com. This map, shown 
below, has SGO centered and marked with set of black 
crosshairs. Chicago and St. Louis are easy to identify.  

ē Lee Green and Carl Wenning have provided some new 
 items of interest on the TCAA website. They are as 
 follows: 
 

1. The official NCRAL 2016 group photos are available: 
 http://www.ncral2016.org/NCRALGroupPhoto.pdf. 

2. The recently amended Bylaws are posted both in the 
 Documents section and the About page. 

3. The recently updated Membership & Benefits guide 
 is posted in both the TCAA Guides and Documents 
 sections, and from a link on the Benefits page. 

4. The recently updated 5ςYear Plan is posted in the 
 Documents section. 
 

Please note that you need to be logged in to see the 
Documents section directly. There is no link from the home page linking to the Documents page. If you are a TCAA 
member, contact the Webmaster if you need a login and password. 

ē Those who completed all phases of the Introduction to Amateur Astronomy course are now eligible to obtain their key to 
Sugar Grove Observatory. Recall, however, that this is a $10 key holder fee to pay for the recent rekeying of the SGO 
locks. If you would like to obtain your sub master key, contact Carl Wenning directly. He now has keys in his possession 
thanks to the efforts of Bob Finnigan and Tim Stone.  

 
(AstroBits continues on page 20.) 

 

http://www.tcaa.us/TCAAGuides.aspx
http://www.cleardarksky.com/
http://www.ncral2016.org/NCRALGroupPhoto.pdf
http://tcaa.us/Download/Documents/TCAA_BYLAWS_2016.pdf
http://tcaa.us/About.aspx
http://tcaa.us/Download/Documents/Membership_and_Benefits.pdf
http://tcaa.us/Benefits.aspx
http://tcaa.us/Download/Documents/TCAA%205-Year%20Plan%202016.pdf
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RENEWING YOUR TCAA MEMBERSHIP 
 

The TCAA works to promote in every way among its members and the general public an interest in and knowledge of 
astronomy and its allied sciences, to advance amateur astronomy and observational techniques, to render assistance to 
other individuals or organizations working in the same or related fields, and to do everything necessary and proper to 
further such on a formal or informal basis. The TCAA is a Federally recognized non-profit entity organized exclusively for 
education and scientific purposes within the meaning of Section 501(c)3 of the Internal Revenue  Service code.  

The TCAA currently supports family friendly public observing sessions at SGNC, public outreach events such as the 
recent May 9, 2016 transit of Mercury and the upcoming August 21, 2017 total solar eclipse field trip, hosting of NCRAL 
meetings (2010 and 2016), September mini conferences, and education courses for our membership and the general 
public. The TCAA maintains two observatories including payment of insurance, and publishes an award-winning club 
newsletter. We support Sugar Grove Nature Center through their membership program, maintain a loaner telescope 
program, and provide many other benefits as outlined in TCAA Guide #2 ς Membership and Benefits. 

Your TCAA membership supports education and public outreach in Central Illinois and regions beyond. Membership 
dues and the generosity of its members are the clubΩs primary means of financial support. We receive no grants or public 
funds. We have unmet needs. By renewing your membership when it comes due, you can help to ensure our continuing 
efforts.  

 

 
 

NEXT INTRODUCTION TO AMATEUR ASTRONOMY COURSE STARTING EARLY SEPTEMBER 
 

Due to two recent successes with different iterations of the course, Introduction to Amateur Astronomy will be offered 
once again starting in September. The day of the week, dates, and times have not yet been determined, but will be through 
the use of an online survey. The course will include three two-hour sessions, and each session will include follow-up 
training with the use of the 12έ Meade telescope housed under the dome of Sugar Grove Observatory. 

Only TCAA members in good standing are allowed to enroll in this course. The course is open to both adult and youth 
members greater than 12 years of age approximately. Adult supervisors must accompany all youth. Each person attending 
(including supervising parents) must pay the required fees. Only those 18 years of age and older who qualify with the use 
of the SGO telescope will be eligible to acquire an observatory key providing 24-hour access. A $10 fee is associated with 
the issuing of the SGO key. 

The course will be presented informally, and will be based on discussions of readings with examples and 
demonstrations. No knowledge of astronomy is required, but is highly recommended. Additional post-course telescope 
training will be provided on an as-needed basis.  

The fee for the course is $30 for the first person in a household, plus $15 for each additional person in the same 
household. Enrollees will receive a printed and bound copy of the 54-page manual Introduction to Amateur Astronomy.  

To indicate your interest in this course, please complete the online survey at the following case-sensitive URL by 
August 15th. If there are not at least 4 enrollees, the course will be canceled. Survey site --- https://goo.gl/HKIKww  

 

 
 

A FATHERΩS DAY REFLECTION 
~ by Carl J. Wenning ~ 

 
My first observations of the night sky were during July 1957 ς fifty-nine years ago this 

month. My grandfather, after a long day of bailing hay on his farm ς pointed out to me Venus 
and Jupiter in the western evening sky after a late supper. Later that summer he pointed out to 
me the constellations. A few months later he passed away from leukemia. Just before he did so, 
I remember him speaking with some consternation about the Sputnik satellite that the Russians 
had just launched. I will always remember those experiences with him άteaching me the stars.έ 
These experiences set the course of my life. Edward F. Feltz  

(1893 -1957)  

http://www.tcaa.us/Download/Membership_and_Benefits.pdf
https://goo.gl/HKIKww
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Here we are nearly six decades on and now IΩm a grandfather. I, too, am teaching my grandchildren and other people 
about the night sky. What impact will I have I cannot say. I just know that I feel rewarded when doing so. 

IΩve been telescopically viewing the sky since I was eleven years old. I recall clearly getting my first black and white 2.4έ 
Gilbert refractor on Christmas Eve of 1963. I vividly remember viewing the first quarter moon and Jupiter through our living 
room window that evening. I was literally in high heaven! For the next 50+ years I would view the sky, starting first with 
several small toy telescopes. 

My youthful interest in the sky would lead me to a BS degree in Astronomy in 1976, and an MAT degree in Planetarium 
Education in 1978. Afterward, I directed the ISU Planetarium from August 21, 1978 through June 30, 2001 ς nearly 23 years.  

I didnΩt own a personal telescope of significance until 2006 when I acquired my Celestron CPC 11έ telescope. Joined later 
by my trusty iPad and Voyager/SkySafari software, I took off on a celestial journey and never looked back. During the 
ensuring 10 years I completed over a dozen Astronomical League (AL) observing programs, earning my AL Master Observer 
certificate as I did so. During this time I intentionally observed probably more than 2,000 celestial objects (not counting 
background stars).  

Having reviewed nearly 700 of the best observations in the last year or so as I worked on developing my Astronomical 
Bucket List observing program for the AL, I can honestly say that I have observed nearly every meaningful object within the 
range of my telescope. ItΩs interesting that among the last objects I observed was quasar 3C273 that I had never observed 
before but have known about all my professional life. At 3 billion light years, it is the most remote object I have ever seen. I 
can honestly say now that I have pretty much seen it all.  

Now that IΩm in my waning years as an observer with my eyesight worsening and my CPC 11έ seemingly getting heavier 
and heavier, I see that it time for me to spend what time I have left teaching others to observe rather than to observe myself. 
It is my hope to leave a living legacy, just like my grandfather did. I do this as a small tribute to one of the men who made 
such a great difference in my life. 

 

MARS NEAR OPPOSITION: 11:00PM MAY 21, 2016 
 ~ by John Werner ~ 

 
Observing any detail at all on the surface of Mars, even 

with moderately sized telescopes, can be very challenging. 
So, we generally have to wait for an opposition with Mars to 
be rewarded. Opposition occurs when the Earth lies roughly 
between the planet (in this case Mars) and the Sun.  

The angular diameter of Mars on May 21st was 18.4 arc 
seconds, about the same angular diameter as SaturnΩs globe 
that was also nearing opposition. (Include SaturnΩs rings and 
the angular diameter reaches 42 arc seconds.) Compare this 
to the approximate 38-arc-seconds diameter for Jupiter on 
this date and 1,800 arc seconds for the Moon.  

 

 
Hubble Image 

 

 
Farm View Observatory Image 

9.25έ Celestron SCT, High Contrast Filter 
 

I used an Orion StarShoot camera and shot a 30-second 
video that was processed with Registax. Although hundreds 
of images were captured, Registax filtered this down to 
about 20 άqualityέ images for stacking. (See Sky & Telescope 
Gallery for a couple amazing photos with modest-sized 
telescopes!!) I am hoping to return to this effort for the next 
opposition, August 3, 2018, where Mars will have a 
whopping angular diameter of 24.3 arc seconds!!! 

 

Mark Boulware and Carl Wenning held their first formal meeting 
with Skynet Junior Scholars (SJS) on Thursday, June 9th. After a brief 
welcome and the completion of a pre-survey, Carl delivered a 
PowerPoint presentation dealing with The Cosmic Zoo and followed 
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this up with a talk and demonstration about how telescopes work. Afterward, Mark used the browser-based Skynet system 
showing students how to set up their first observation. On June 2nd and 4th, the SJS members attended two optional 
planetarium presentations. On June 11th, several were in attendance at the TCAAΩs public observing session.  

The group meets for 90 minutes weekly from June 9th to July 14th with the possibility of a two-week extension. Students 
are being assisted in conducting simple astronomical research using the Skynet system with the hope that students will 
present displays at the 4-H Fair in Bloomington August 3-7, 2016, and possibly become active TCAAers.  

The June 16th meeting focused on telescopic field of view and the use and effect of both broadband and narrowband 
filters for taking astronomical photographs. At the June 23rd meeting SJSs learned how to use Afterglow to enhance and 
analyze their photographs. At the June 30th meeting they spent time reviewing observation requirements for SJS certification. 
The program will continue though at least mid July, with the kids working independently thereafter.  

 
 

ASTRONOMY PROGRAMS AT WELDON SPRINGS STATE PARK 
 
 At the request of the parkΩs superintendent, Carl Wenning is scheduled to present four campground programs at 

Weldon Springs State Park near Clinton, IL, from June through August. The schedule is as follows: 
 

¶ Friday, July 1, 9:00 PM ς Over the Rainbow ς In the Land of Oz we had Crystal City; in the sky above we have 
άcrystalsέ of red, orange, yellow, white, and blue. 

¶ Friday, August 5, 8:30 PM ς Moseying Along the Milky Way ς Take a leisurely tour of the Milky Way and the 
things found in it. 

¶ Thursday, August 11, 8:30 PM ς Perseid Meteor Shower ς Join us for a meteor watch and star party at 
Meadowview picnic area. The first quarter moon will set near midnight. (A park intern will present the talk 
because Carl will be at ALCon 2016 at this time.) 

 
The campground talks will be given cloudy or clear, but because we have an outdoor venue, we will cancel in the event of 

rain. Viewing can take place even if the sky is partly cloudy. The meteor watch on August 11th will be cancelled in the event of 
an overcast sky. 

 

 
 

For specific information regarding ALCon 2016 speakers, including the NASA administrator as keynote speaker, 
outstanding tours, and other fun things to do in DC, please refer to the convention website noted below. Jim Gibbs and Carl 
Wenning will be attending.  
 

 
 
 

TCAA ON FACEBOOK AND TWITTER 
 

Did you know that the TCAA is on both Facebook and Twitter? We encourage users of both 
social networks to follow the TCAA to see what the club is doing. If you have not yet joined us 
on Facebook, you are missing important reminders about astronomical events posted several 
times weekly. You can find us on Facebook by searching either TCAA or Twin City Amateur 
Astronomers. We can be found on Twitter at @TC_Astro. 
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NEXT PUBLIC OBSERVING SESSION JULY 2ND  
 

This yearΩs third public observing session will take place from 9:00-11:00 PM on Saturday, July 2nd, at Sugar Grove Nature 
Center. Lee Green will present a talk titled Mars and Saturn. Without a doubt, Mars and Saturn are the two planets that most 
capture the general publicΩs imagination. Mars ς a potential harbor of life ς and Saturn ς the ringed wonder ς will astonish as 
you learn more. 

 

Each public observing session includes the following: 
 

¶ Lecture about the featured object or topic. This 30-40 minute presentation, held in the SGNC picnic shelter, includes 
images of and details about the featured sky object or topic as well as information about other interesting objects 
that might be viewed that evening. 

¶ Sky tour using a laser pointer. We step out under the stars to point out the major constellations and planets, and to 
designate the location of the featured celestial object for the evening if appropriate. 

¶ Telescope observing session. We use a wide variety of telescopes at ground level to observe the wonders of the 
heavens. The Sugar Grove Observatory has an άopen houseέ. Visit to see whatΩs happening there. 

 

Here is a list of other things to know about our public observing programs: 
 

¶ Programs will be held even in the event of an overcast sky; active rain, however, will cause a cancellation of the 
event. On cloudy evenings the presentation will be given and tours of the Sugar Grove and/or Prairie Sky 
observatories will be available. Additionally, various images taken by TCAA astrophotographers will be shared via 
computer display in one of the observatories.  

¶ Please dress very warmly during cooler months. These are outdoor events; none of the buildings we use are heated. 

¶ Please be very careful when driving into and out of the Sugar Grove Nature Center parking lot. At all times there are 
people, including small children, walking from place to place in the dark. Please park so that your headlights are 
aimed away from the picnic shelter and telescopes. 

¶ You may bring along a flashlight if you wish, but be certain to cover the lens with a red filter so that observersΩ dark 
adaptation isnΩt adversely affected. Please aim your flashlight at the ground only. Also, please leave pets at home. 

 

You may download the schedule of 2016 POS events at the following URL: http://www.tcaa.us/Download/POS_2016.pdf  
 
 

REMAINING PUBLIC OBSERVING SESSIONS FOR 2016 
 

The TCAA Board of Directors has approved the following schedule and topics for the 2016 public observing sessions at 
SGNC. In addition to the presentations described below, we will conduct a laser-guided sky tour and have telescopes set up 
for viewing if the sky is clear. These events are now listed on Facebook. Sign up for them if you want to be reminded.  

 
Aug 06 Globular Clusters of the Milky Way (Carl Wenning) 8:30 ς 10:30 PM 

 
Stars of our galaxy come individually, in binary systems, in small groups, in open clusters, and in titanic globular 
clusters. Join us as we describe the largest star systems within the Milky Way ς some containing 100,000+ stars.  

  
Sep 03 The Heart of the Milky Way Galaxy (Dave Osenga) 8:00 ς 10:00 PM 

 
Recent studies have shown that the heart of our galaxy ς like most other galaxies ς is a seething, writhing mass of 
stars about to meet their doom as they are swallowed by a massive black hole. 

  
Oct 01 Fading Glories of the Summer Triangle (Tim Stone) 7:00 ς 9:00 PM 

 
Stars live out most of their lives as in rather stable fashion. However, near the ends of their lives they become 
unstable. They swell and redden, and eventually end their lives in violent outbursts ς some yet visible today. 

  

HOWTIMEFLIES 
 

The Twin City Amateur Astronomers was founded in 1960 through the efforts of John & Bertha Kieviet. Over the years, 
newsletter editors David B. Williams, G. Weldon Schuette, Garry Skinner, Jim Moncher, Mike Rogers & and Jean Memken, 
Rebecca Wenning, and Erin Estabrook (as well as other contributors) documented the efforts of the club. Now, TCAA Editor 

http://www.tcaa.us/Download/POS_2016.pdf
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and Historian Carl Wenning continues that effort and provides monthly updates about the history of the club going back in 
intervals of 40, 25, and 10 years. Details about all mentioned events will be found in either the publication Twin City Amateur 
Astronomers: 1960-2010 or in the archive of The OBSERVER found on the TCAA website. 

 
40 Years Ago: July 1976 ς άOn July 16th, Robert Finnigan, Gary Rosenbaum, Tim Stone, Eugene Sutton, and Weldon Schuette 

attended an observing party at Art GrebnerΩs home near Metamora. Several members of the Peoria club were also 
there. Viewing was very good through Mr. GrebnerΩs masterpiece ς his 20έ reflecting telescope. The M-51 galaxy, as 
well as others, showed beautify.έ Quote taken from the August 1976 issue of The OBSERVER. 

 
25 Years Ago: July 1991 ς The TCAA membership was disappointed with the fact that they had to cancel a planned partial 

solar eclipse viewing session for the general public due to an overcast sky. Carl Wenning and family were able to 
view the event from a location in Huber Heights, Ohio.  

 
10 Years Ago: July 2006 ς On Saturday, July 22nd, a substitute members-only observing session picnic was held by Rebecca 

Wenning, Chrystian Vieyra, and Carl Wenning. άWe anxiously awaited the arrival and presentation by Lee Green, and 
he did not disappoint! Lee, along with his observing companion, Pat Kiley, arrived around 6:30 p.m. to set up his 14-
inch telescope, along with the SBIG digital camera and computer. Lee explained that the scope and camera are 
controlled over an IP connection and supports all handset, photography, autofocus, and guiding features. It took a 
while to get the system going, but we were finally able to try a quick unguided exposures of Jupiter, but encountered 
difficulties. We entertained ourselves for the rest of the evening by reviewing earlier images captured with LeeΩs 
most impressive system.έ Quote taken from the August 2006 issue of The OBSERVER. 

 

THE GALAXY CLUSTERS OF SPRING 
~ by Tim Stone ~ 

 
As the winter constellations fade into the western twilight in April, their splendor is replaced by a visually uninteresting 

sky, with just a few bright stars interrupting an otherwise relatively blank background. Even telescopically, there are almost 
no emission or planetary nebulae, and very few globular or galactic clusters. There are plenty of galaxies for the avid amateur 
to check off on an observing program, but even the most glorious of them are little more than smudges in our eyepieces. 
Photographers have it a bit better, with some beautiful examples of spiral or interacting galaxies to spend time capturing. 
These wonders are relatively rare in this sky as well, and with the nearest of them around 30 million light years distant, they 
arenΩt all that large in our photographic fields either. 

During the last few years, IΩve photographed some of the wonderful galaxies in the springtime sky, working hard to hone 
my acquisition and processing skills on these difficult targets. At times, I dabbled with a galaxy cluster here or there, and 
discovered that these groups of galaxies, while fascinating, are at least as difficult photographically as the nearby galaxies. 
This year, though, I determined to spend the spring photographing galaxy clusters, to learn how to do that as well as to learn 
about these tremendously interesting and important assemblages. 

The distances of these clusters are mind-boggling. They are so large that they in fact are ungraspable, at least to me. As I 
thought about how to construct this article, I decided to relate their astronomical distances to EarthΩs history, hoping to place 
these distances in a more relatable context. 

 The Geologic Time Scale 

http://www.tcaa.us/History.aspx
http://www.tcaa.us/History.aspx
http://www.tcaa.us/
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Geologic time is a system relating EarthΩs geologic and fossil record to spans of time of EarthΩs development. These time 
period are defined in άmillions of years ago (mya)έ units of time, dating back to EarthΩs formation some 4,500 mya (4.5 billion 
years ago). The fossil record has been pieced together from various locations in the world to form a continuous timeline, with 
clear boundaries created by significant developments or changes in the geographic fossil-bearing strata. These epochs 
generally bear names related to the location on Earth where the strata created in that time period was first discovered or 
studied on EarthΩs surface. Using carbon dating and other techniques, the beginning and ending point of each time period are 
fairly well established. Relating galaxy cluster distances to geologic time offers the opportunity to consider just how long their 
light took to get here, and what happened on Earth in that amount of time. 

 
Virgo 

The Virgo Cluster is nearby at a distance of 52 
mly. ItΩs a very rich cluster of galaxies spanning 
some 100 square degrees in our sky. Our own local 
group is an outlier of this cluster. Many of its 
brightest members are familiar to visual and 
photographic observers. M87 and the coincidental 
curve of galaxies known as άMarkarianΩs Chainά 
mark the gravitational center of the cluster. 

Several of these galaxies are massive ellipticals. 
M87 harbors a 3.5 billion solar mass black hole that 
generates a jet at least 5000 light years in length. 
This jet has been extensively studied in many 
wavelengths. Radio observations of the movement 
of knots in this jet have even been turned into a 
movie. 

Fifty-two million years ago, the Earth was in the 
midst of the Eocene Epoch. With the mass 
extinction of the dinosaurs 17 million years earlier, 
mammal development was well under way. Many of 
the earliest species of mammals appeared in this 
time, and many of the descendant species are with 
us today. The development of hominids would have 
to wait another 50 million years. When hominids 
emerged on Earth some two million years ago, the 
light my camera recorded from the Virgo Cluster 
had completed 96% of its journey.  

 

 
 
 
 

 

M87 Jet 

The Heart of the Virgo Cluster  

http://www.ucmp.berkeley.edu/help/timeform.php
http://csep10.phys.utk.edu/astr162/lect/gclusters/virgo-coma.html
http://adsabs.harvard.edu/abs/1961AJ.....66..555M
http://space-facts.com/m87-galaxy/
http://www.aoc.nrao.edu/~fowen/M87.html
http://www.aoc.nrao.edu/~cwalker/M87/
http://www.ucmp.berkeley.edu/tertiary/eocene.php
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Coma 
Featured in last monthΩs The Observer, Abell 

1656, the Coma Cluster, is a collection of 
superlatives. Everything about it is epic in magnitude. 
NGC 4889 (the left one of the pair), is the second 
largest elliptical in the cluster. It contains a 21 billion 
solar mass black hole, one of the most massive 
known. Its cousin, NGC 4874 (the right one of the 
pair) has some 30,000 globular clusters. 

The Coma Cluster is 320 mly distant, five times 
the distance of the Virgo Cluster. 320 million years 
ago, the Earth was in the middle of the Carboniferous 
Period. This epoch marked a tremendous explosion 
of plant growth due to the high oxygen content, as 
much as 35%, of the atmosphere. These plants 
enabled the development of amphibians, while the 
iconic Trilobites underwent their inexorable decline 
to extinction. Gigantic insects were commonplace at 
this time. Primitive trees and plants grew to 
enormous proportion. Over millions of years their 
decaying mass compressed and carbonized into coal. 
Seams of coal from this time underlie a good deal of 
the modern EarthΩs surface. 

The supercontinent we call άPangeaέ was still yet 
to form 320 mya. The primordial continents were still 

drifting together to form the single landmass. It would be another 150 million years before the global distribution of land and 
water began to resemble the world today. 

In the 
Carbonifero
us era, air-
breathing 
vertebrates 
were only 
beginning to 
develop. The 
age of the 
dinosaurs 
was another hundred million years in the future. In 
the time it took the light from the Coma cluster to 
pass the Virgo Cluster, the abundant super-life of 
that epoch would end with the largest mass 
extinction of life in EarthΩs history, and dinosaurs 
would evolve, flourish, and go extinct. When that 
light passed the Virgo Cluster, it had completed 
about 85% of its journey to our telescopes. 
 
Hercules 

The very dynamic Hercules Cluster (Abell 2151) 
is about 500 mly distant. Numerous interactions 
between some of its major member galaxies are 
ongoing, giving us a look at the processes by which 
large ellipticals form in clusters like this. Several of 
these interactions are in spectacular stages, where 

Hercules Cluster  

Carboniferous  

Coma Cluster 

http://www.ucmp.berkeley.edu/carboniferous/carboniferous.php
http://www.ucmp.berkeley.edu/carboniferous/carboniferous.php
http://www.open.edu/openlearn/science-maths-technology/science/environmental-science/energy-resources-coal/content-section-4.5
http://science.nationalgeographic.com/science/prehistoric-world/permian-extinction/
http://science.nationalgeographic.com/science/prehistoric-world/permian-extinction/
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both constituent galaxies are clearly highly disrupted, but still distinct from one another. 
One of these is a famous three-way collision between NGC 6050, IC 1179, and an uncatalogued small galaxy. Next to this 

threesome, edge-on spiral NGC 6045 and a small companion are interacting, as is NGC 6043 and its companion galaxy. 
A collision between IC 1178 and IC 1181 has flung star-stuff hundreds of thousands of light years from their original 

homes. The spiral structure of these two galaxies has already virtually disappeared. 
NGC 6040 is actually two spirals colliding more or less perpendicularly to each otherΩs galactic plane. NGC 6045 is 

another such example. NGC 6040 anchors the end of a miniature άMarkarianΩs Chainέ arcing through IC 1170, NGC 6041 
(itself a duo or trio of merging elliptical galaxies, NGC 6040/6039, and PGC 1538875. 

 

 
 

 

Last but certainly not least, IC 1182, with its central black hole, spews a highly collimated jet 
deep into intergalactic space. This jet is far longer than the one found in M87, and much more 
easily photographed. Other disruptions are visible around this elliptical galaxy, suggesting a 
recent merger with another galaxy that may have triggered the formation of the jet as matter 
from the unlucky victim falls into the central black hole. 

So what was happening here on Earth 500 million years ago? The Cambrian Period saw the 
first real explosion of life on this planet. In a relatively short (geologically speaking) 40 million 
years, an enormous variety of invertebrate life developed in EarthΩs oceans. Trilobites, bottom-
feeding crab-like creatures, sponges, tubeworms, horseshoe crabs, and diverse species of algae 
formed in this time. While life certainly existed before, this epoch saw the first real burst of 

different and complex life forms. As plants had not yet formed, these life forms were 
limited to feeding on protozoans, algae, and scavenging nutrients from the decay of dead 
creatures. 

When the light I recorded left the Hercules Cluster, EarthΩs seas were a soup of bacteria 
and protozoa, supporting a variety of scavengers and filter feeders. By the time that light 
made it to the Coma Cluster, plants had evolved, enabling the development of insects, 
which enabled the development of amphibians. In the remaining 320 million years, the rest 
of all of EarthΩs history took place.  

 
 
 
 
 
 
 
 
 
 
 

PGC 1438875, NGC 6040, NGC 6041, 
IC 1170, NGC 6040 

IC 1178/1181  

IC 1182 

Cambrian  

NGC 6050, NGC 6045, NGC 6043 

http://hubblesite.org/gallery/album/pr2008016al/
http://www.ucmp.berkeley.edu/cambrian/cambrian.php
http://www.trilobites.info/
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Corona Borealis 
 

Racing outward to one billion light years, we 
find Abell 2065, commonly referred to as the 
Corona Borealis Cluster. It is one the densest 
members of the Corona SuperCluster (CSC), a group 
of eight galaxy clusters that form a single 
gravitationally bound supercluster. 

With a mass of 2.3 trillion solar masses, Abell 
2065 is over three times as massive as the Hercules 
Cluster. Yet at its distance, it is diminutive in our 
sky. All of its major components, mostly elliptical 
galaxies, are virtually featureless in images made 
with TCAA equipment. Its dwarf members are just 
too faint to register in the image. 

I chose to photograph 
this cluster in part because 
it contains one of the five 
galaxies used by Milton 
Humason in his famous 
illustration of the relation-
ship between redshift and 
distance. Until recently, 
the identity of the five 
galaxies used to create the 
illustration was a mystery. 

ItΩs a personal goal of mine to photograph them all, and this is the first step toward realizing that 
goal. 

One billion years ago, during the epoch we call the Proterozoic Period, primitive bacteria and protozoans had ruled the 
planet for a billion and a half years. There were some multicellular forms of life, mainly stromatolites, colonies of bacteria 

symbiotically supporting the whole, and simple 
structures like the hydra. The real diversification of 
life that would occur in the Cambrian Explosion 
would was yet 500 million years in the future. 
Though Earth was about 78% of its current age, 
whatever land masses existed had no life at all.  By 
the time dinosaurs ruled the earth, light for my 
image of the Corona Cluster had completed nearly 
80% of its journey to the TCAA observatories. 

 
Canes Venatici 

Beyond a billion light years or so, clusters 
become faint enough, and background galaxies 
numerous enough, that identifying truly 
gravitationally bound groups is difficult. Redshifts 
are hard to measure accurately, and then usually for 
only the brightest member of what might appear to 
be a cluster. Without these measurements, itΩs not 
possible to say with certainty whether the grouping 
is actual or coincidental. In some instances, though, 
it would be quite a coincidence. This anonymous 
cluster, situated just east of M51, is a good example 
of a group of faint galaxies that in all likelihood is 
actually gravitationally bound.  

Anonymous Cluster in Canes Venatici  

Corona Borealis Cluster  Redshift Illustration 
galaxy 

http://adsabs.harvard.edu/abs/2014MNRAS.441.1601P
https://ned.ipac.caltech.edu/level5/Narlikar2/Nar1_8.html
https://ned.ipac.caltech.edu/level5/Narlikar2/Nar1_8.html
http://www.ucmp.berkeley.edu/precambrian/proterozoic.php
http://www.fossilmuseum.net/Tree_of_Life/Stromatolites.htm

