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EDITOR3 CHOICEIMAGE OF THEIONTHC ARTGALLERY

Editor@ Note: IQe chosen this moni® image not from a celestial galje
but from anearthly gallery¢ one at the McLean County Arts Cent
(MCAC) to be precise. This might seem to be a curious choice, bu
so to show the strength of both one of our memBework and our
TCAA fivegyear plan.

Every three to four years the TCAA Boardokctors reviews anc
revises the clu® five-year plan. This might seem smmemembersto
be an exercise in futility, but thé just not so. Two points the 2013
version of the fiveyear planwere to: (1) increase our igibility to the
general publicand (2host higher profilgpublicevents

This is precisely wha&residentTim Stone has done with his rece
spectaculashowat MCACTIm is to be congratulated for his Hercule
effort to bring these two points to fruitionYou can learn more abot
this display in an article further on in this newsletter.

The 2013 five-year planalsowas instrumental in development c
the 5recently releasedl CAA guidehttp://tcaa.us/ TCAAGuides.aspx
Thecorrespondingpoint from the clul® five-year plan was t@improve
membership services with the goal of increasing membership
participatione One of these guides resulted in our Introduction
Amateur Astronomy courséor a peek at the TC&Afuture, reviewthe
current five-year plan published in the June 2016 issue @he
OBSERVER

1 All rights reserved.
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astronomy and sharingtheir hobby
with the public.
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PrRESIDENZLOG

The summer observing
season has beenheating up¢
if youdd 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
degreeshigh by the time
dark. Many TCAA members "
have brought their telescopes
to the SGNC for impromptu
viewing parties. Others have
used the SGO f2Meade SCT
to observe the fading spring
galaxy fields. The photo
graphers have been busy as TCAAPresident Tim Stone
well, as you wilsee in this issue
of The OBSERVER

It@ a good bet that if the night is clear and the moon is absent from the
someone will be at the TCAA Observatories. Whyd@au join us there? Whether yo
have a telescope or not, there will be plenty aiftivity for you to enjoy. Please dén
think this invitation is only for veteran observers. TH2meo better way to learn how t(
be an amateur astromoer than hanging out with them!

If you want to check to be sure someone will be there, drop a line enTiBAA
Yahoo email group. If y@ not a member, simply send a mail twaa
subscribe @yahoogroups.cor®nce yoe in, you can send emails to the entire gro
by simple sending an email toaa@yahoogroups.comiVe use this list to let peopl
know whaf going on in the club on a more frequent basis than once a month with
publication.

Speaking of the Meade £5CT, it has passed its tests with flying ®land is
going to remain in the SGO for the foreseeable future. Dan Eggashdwere able to
easily see the spiral arms of M51, and observed the NGC 6992, the Eastern Veil
in Cygnus. Both of these observations testify to the quality and lighegath power of
the instrument.

July is vacation month. Are you going somewhere astronomically interestin
vacatior? Drop Carl Wenning a line and recap the astronomy activities you engag
on your vacation. W@ love to hear of your visit to an obsetory, a dark sky site, @
the observations you made from wherever you were.

This month also marks the arrival of the Juno mission at Jupiter. The solar 8y,
largest planet is still high in the west at sunset, and has been just spectacular th
the eyepiece of late. Mars and Saturn are also in the evening sky, as beauti
Jupiter. This is a rare opportunity to view these three planets in the same eve
Don@miss it! | hope to see you out at the Sugar Grove Nature Center soon.

Clear skies

Tim Stone, Presiden
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MORNINGPLANETE/15): Uranusand Neptune
EVENIN@®LANET7/15): Mercury,Venus, MarsJupiter, Saturn

Question: All five naked eye planets and theoon can be

26

29

Answer: The orbits of the planets and moon are all rouginly

CALENDARFCELESTIAEVENTE JULY2016

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

4 New Moon ¢ Sets at sunset and rises at sunrise;
visible.

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

11 First Quarter Moon ¢ Thewaxingmoon risesaround
middayand setsaroundmidnight.

14 Moon and Mars ¢ These two make a beautiful pairin
in the evening sky.

15 Moon and Saturn ¢ These two make a beautify
pairing in the evening sky.
16 Moon and Saturn¢ These two make a beautify
pairingagain this evening

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

Last Quarter Moon¢ The waning moon rises aroun
midnight and sets around midday.

Near Occultation of Aldebarar; The waning crescen
moon will just mispassing in fronbf the first magnitude
starh Tauri. Look for the star immediately to the uppettl
of the moonat about 5:20 AM. Loo®way up in the east.

the same plane as the Eahorbit aroundthe sun. As g
result of Eartl® motion around the sun, the sun traces g
a path amongthe stars known as the ecliptic. The s
moon, axd other planets will all theffere appear to lie in g
plane that from our perspective on Earth appearsb® a
straight line in the sky.

BVENNGXYMAP

Clickon either of the iconsfound here
to accessa current evening sky map
along with a more detailed celestial
eventscalendar

Py ow
s

NEW& RENEWINGMEMBERS

The following individuak have paid dues for new or
renewed membershipsas of June30", 2016. (Otherswho
paid after that date will appearin the August2016 issueof
TheOBSERVER

New: Sharon MacDonal&athy Hollonbeck
Renewing:Chris Franklin

DUESBLUES

If you havereceiveda @your duesare duet statement
along with the email that brought you this issue of The
OBSERVERIleaseremit your duesto Mr. Dave Osenga
TCAATreasurer 1109 N. Linden St., Normal, IL 617
1471 Duesare currently $25 for senioss (60 years of age
andover)and$40regular.

SUBSCRIBINBOOUREMAILLSTS

By subscribingo a group® mailinglist you will receive
email messagesrom the group so you won® have access
to the group@ web features(like photos, files, links, polls,
calendar,etc.) unlessmembersactivateit later. The club
now hastwo openemaillistservs.Thefirst emaillistservis
knownasthe TCAAYahoogroupdistserv.It will be usedto
share announcementsand remindersabout astronomical
and club events.Tojoin this main listservyou must do the
following:

1.Subscribe: Snd a blank email to TCAA
subscribe@yahoogroups.comlote: Youll be sent a
confirmation email from the group. Reply to the
confirmationemailto activateyour subscription.

2. Unsubscribetcaaunsubscribe @yahoogroups.com

3. Topostamessagetcaa@yahoogroups.com

A second listserv ¢ TCAA&imaging ¢ is for club
astronomicalphotographersaswell asthose who want to
view their imagesand follow their discussionslt is an easy
way to keep up with all the stuff we@ doing at the
observatories.

1. Subscribetcaaimagingsubscribe@yahoogroups.com
2. Unsubscribetcaaimagingunsubscribe @yahoogroups.com
3. Toposta messagetcaaimaging@yahoogroups.com

Once members join a Yahoo! group, they can manage
group and subscriptionsettingswheneverit is desiredto
customizethe groupexperience.

Copyright © 2016 TCAA 3
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THISMONTH PHASE®FTHEMOON

NewMoon FirstQuarter FullMoon LastQuarter
Juy 4 Juy 11 July 19 July26

All moon phasedatesare givenfor CentralStandardTime.Additionalmoon phasescanbe found for the 2016 calendaryear
by clickinghere. Thesefour imageswere provided by J. K. Howell of the ChampaigdJrbanaAstronomicalSocietyand are
usedwith permission.

JUNE2016 E/POREPORTS

Twogroups of Skynet Junior Scholars edithe ISU Planetarium faimilarpresentationson June 2 and 4". Fifteeng
includingSkynet Junior Schola8Jpmembergfamily and friends; were present for the program on Thursday aadabut the
same numbemn Saturday. The program dealt with magnitudes, constellations, celestial motions, coordinate systems, and
effects of changing latitudelCAAers Mark Boulware and Carl Wenning are in charge of the SJS pifugfrauns through
middle to late July.

On thenight of Satur@ opposition, Friday, Juné'3Carl Wenning gavihe presentationJupiter and Mars are alright
today (and so is Saturin the camp ground@Red Pine Amphitheateat Weldon Springs State Park near Clinton. With a
warm and wet weekendbrecastand with Memorial Day weekend having just passed, the number of campers was only about
25, andonly four people were in attendance for the program. The sky was overcast so no telescope viewing took place.

The first of threelntroduction to Amater Astronomyclasses took place at SGNC on Jufevith seven TCAAers in
attendance:David Meyer, Dan Eggena, Jim Gibbs, Goeff Hu@iasen EricksgnAllan Saaf, and Ken Kashian, as well as
leader Carl Wenningl'he focus of this first session was getting to know / / X
one another, talking about the course, and visiting the observatory
about 75 minutes of viewing. The class began at 7PM and concluded
PM.

On Fridayevening June 18, Carl presentedAn Evening Star Party o
Planets and Star® the Vermillion Dark Sky Association meetimggthwest
of Danville.He spoke at the request of Fr. Timothy Sauppé who heads |
Association The talk and a followp observing sessiomvere held at
KennekukCove County Par®® Environmental Educatioenter from 8 to
10:15PM. Approxmately 20 were in attendance.

' On Saturday, June
11", the Introduction to
Amateur Astronomylass net for a second timérom 7-9PM.They continue
to work their way through thenew 47page (and growing!) TCAA Guine
this topic but received aadditional treat when Ken Kashian (left) and Allan
Saaf (right) demonstrated éarn door trackef they had built for doing
wide field astrophotography. Unfortunately, no pedtass observing was
possible. Also in attendandbdat evening washe following: Dan Eggena,
Jim Gibbs, Dave Meyer, Darren Erickson, and course instructor Carl
Wenning. Geoff Hughes celebrated his"53&%edding Anniversary on that
date and so was not able to attend. His absence was felt but it was
eminenty understandable. Congratulations Geoff!

Copyright © 2016 TCAA 4 All rights reserved.
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The TCAA hostealPOS orSaturday, June 1Min whatwas a very busy day for TCAAdsspite 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 everftim StoneintroducedNASA Solar System Ambassador Lee Gyefare he gavehis 30-
minute talk about the moons of the solar systeamd this wadollowed 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 planetsatteeadeescontinued to mill around
speaking with TCAAers long after @epresentation was over. There were lots of lively discussions, several people paid
membership dues othe spot, and 10 people subscribed to the cdBiBacebook page before midnight! Several Skynet Junior
Scholars and their families were in attendarasewel| but it turns out that all of them werépld hands at visiting our public
observing sessions aradl had toured the PS@reviouslyto see how it worked. Bob Finnigan worked with several of the kids
using the 2@inch telescope to capture images of M3thile Dave Osenga showed M13 in the domed observafrg. also
noted in his public comments that thHECAA will be offerintptroduction to Amateur Astronomgourse again later this year,
and this seemed to generate a bit of interest.attendance at this event were following 21 club member®ave Peters,
Bob Finnigan;Tony Cellini,Tim Stone, Brian Barling, Carl Wenning, Jim Gibbs, Dave Osenga, LeeMar&e&, Bryce
Heiniger,Mark & Nataya Boulware, Dan Eggei@an & Peter KatedDuane Yockey, Lisa Wentzel, Darren Ericksone Dav
Meyer, and Tom Willmitch.

Lee GreenWilliam Carneyand Carl Wenning held an observing session for aBé@rossroads Council Cubo8tsand
their familiesat Lake Bloomingtd® Timber Point Camp. They arrived to set up a6&M, with dserving folloving from
about9:00to 10:00 PM.The full moorrestricted viewing to the brighter solar system objects.

The last of three classes foitroduction to Amateur Astronomyas held on Saturday, June'.&ollowing al.75-hour
classdiscussion observing continued with the SGQ-inch telescope until 9:45°M. Class members were qritappy 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 membdbdsirren Erickson, Dave Meyer, Dan Eggena, Geoff Hughke&eanKashian in addition to
course instructor Carl Wenning.

ASTRB®ITS

M

TCAAers Jim Gibbs (TCAA/FVAS/NSA) and Carl Wenning have reégvethead from the leadership of NCRAL to
restart the Regio® newsletterNorthern Lights The newsletter wilbe distributed quarterly as an electronic publication.
Submission deadlines are the equinoxes and solstices. The newsletter will be disseminated(sundoigr issue)
October (autumn issue) January(winter issue),and April (spring issue). Carl will assble the articles and Jim will
managethe layout. The newsletter will then be distributed to club presidents, ALCors, and newsletter editors with
dissemination to memberships to follow. All readersToe OBSERVERe encouraged to consider writing fdlorthern

Lightsas the readership will includall AL-affiliated clubs scattered across lllinois, lowa, Wisconsin, the Upper Peninsula

of Michigan, and North and South Dakota.

On Saturday, June' Tim Stone received word frodstronomical Leagu¥ice Pesident Bill Bogardus at theational

Officein Kansas Citthat our newsletter editor will be recognized at ALCon 201&Vashington, DGyith the second

place Mabel Sterns Newsletter Editor Awdat 2016 As your editor noted in an email to TimiThis will give me
somethingto strive for next yeaé.

After the IAA class on Jun&,4Dan Eggena continued observiaigSGOfor about 90 minutesand Jim Gibbs and Carl
Wenningviewedfrom 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 3C273he brightest quasar inthe sky. It shines at 3magnitude ands located some 3 billion

light years awayrom Earthamong the stars of Virgohis is the most distant object Carl hager observed during his

50+ years as an amateur astronom€arl was surpgsed at how easy it was to find and observVéewing continued until
midnight when clouds forced cancellation of the rest of the session.

The lllinois Dark Skies Star Party is celebrating 15 years! The event this year will be held Septertlxtol2® 1 at Jim

Edgar Panther Creek State Fish & Wildlife Area. Registration is now open. This event is observer oriented and features
dark skiesa great campsite, and some really good food. Details can be found on the SAS website at the following URL:
http://www.sas-sky.org

(o]l

(o]l

(o]l
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é Jimand Carlreturned to SGNC on Sunday, Juife ® continue
observing. Joining #m this time was Dave Meyer. They al
observed from the paing lot. Dave busied himself with casu
observing; Jim photographed the Markarian Chain of galaxie
Virgo, and Carl continued working on his Astronomiszatket List.
In doing so, Canbbserved 60+ objects before Jim and fned to
discontinue observing when the clouds moved in just bef
midnight. Dave Meyer left at 1gh.

€& On the afternoon of June™ Bob Finnigan, Tim Stone, and To
Cellini installed a new infrared security camecadverlookPSO.
The camera will use its motion detector to determine when
record, rather than record all the time needlessly.

€ The night of June 6/7 was a busy one for the TCAA. Lisa Wentzel busied herself viewing from home in rurghlleRoy
Bob Finigan, 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 is 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 replace@ &8i@g IR security camera. Tony
Cellini and Justin Meyer later made cameo appearances in the evening and worked on trying to get it recording.

€& On June ¥ the TCAA Board of Directors agreed teroef Sugar Grove Observatory. A recent inspection shaivatla
number of shingles had been removed by the wind. The roof has lmeplace since 2000 when the observatory was
built. An anonymous donor will pay for the job that was bid at $1,000s dond® support is greatly appreciated!

€ The Peoria, Sangampand Champaighlirbana Astronomical Societies are hereby invited to attend the third annual
Central lllinois Mini Conference hosted by the TCAA on Saturday, Septenibéfid free event wilbe held at Sugar
Grove Nature Center conveniently located amjnt to Interstate 55 just north of McLean, IL. The Mini Conference will
include open houses at the cl@ two observatories, contributedpeakersa complimentary evening mead, keynote
speaker,and an eveningof sky watchingf the sky is clearThe program will begin around 4 PM and continue late into
the eveningMark 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.

€& On the evening of Juné"9 Justin Meyer and Bob Finnigan started imagi
NCGC 586 and NGC 5859The image herda crop of the original image
consists of stack otwo 20-minute shots taka with PS@ 20inch telescope.
More imaging and images will foll.

€ Former TCAAer Darren Drake recently shared the accompanying image @

Wennind@ Obsession Bich telescope sold ty MCACamp Eberhart ifhree

Rivers,Michigan earlier this yearThis image shows the summer 2016 sta

As Darren wrote¢Staffand campers will use this amazing scope to locate 4

observe a multitude of objects with the aid of the Argo Navis system. Th{

to Carl Wenningand Tom Yarger for making this happe&.Camp Eberhart

began in 1909, and was the first YMCA camp in thiity to offer a summer

program for young womenrAs some of you might know, Darren is astrono

educator for Camp Eberhart.

€ SeventeenTCAAers attended the showing ®lie Dark
Matter Mystery ¢ Exploring a Cosmic Secattthe ISU
Planetarium from 4-5:15°M on Saturday, June 11
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 Cellin Troy & Johan Berg, and Tom
Willmitch.

€ On Monday, June 13 the roof of Sugar Grove
Observatory waseplaced. It had lost shingles recently

i T, v : as a result of storms. The roof was some 15+ years old.

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

Copyright © 2016 TCAA 6 All rights reserved.
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[p]]

TCAA astrophotographer Tim Stone is being featured as part of a new
exposition at the McLea@ounty Arts CentefMCAC)n Bloomington

from June 160 August 6, 2016The View from Heréeatures four
photographers from McLean County. MCAC hours are Tuesday, 10AM
¢ 7PM, Wednesday through Friday, 1@\6PM, and Saturday, 12P§
4PM. See the great promotional video atthe following URL:
https://youtu.be/b-nCoXrLipA

Several TCAAers joined Tim Stone as his astrophotography display was
opened to the general public at the McLean County Arts Center on
June 16. Also in attendance at this grand opening were the following

, s TCAAers: Bob Finnigan (who provided the images shown below),
Sharon MacDonald (along with DaV|d) L8sBickWentzel, Tony Cellini, and Tom and Carolyn Weiléaldng with her
mother). Carl Wenning was able to visit the next day along with his grandson Dominick.

[p]]
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Following the approval of the Board of DirectorsySpecialMembershipOfferé was extended on June $%about 35

former TCAA membenmsith active email accountehose memberships expired more than one year ago inhibyee of

winning them back. The offer readThe Twin City Amateur Astronomers wants you back! We are making available a
one-time membership offeto allow former members a orgear 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 maembers. It is available only to those who were prior members and
whose memberships expired more than a year adorationale for rejoiningsee below)wvas then provided along with
instructions of what must be done in order to reap this benefit alongpwitomplimentary set of solar eclipse glasses.

TCAA Guide #4 Introduction to Amateur Astronomy continues to grow. With the recent associated courfbes new

chapters have been added dealing with the following subject matter: stellar magnitudesndimiagnitudes of a
telescope, optimizing observations of deep space objentson brightness as a function of phased safety Other

topics have been expandedersion 1.2 is now 54 pages long. Tikisip from the original 4page versionThe latest
versionincluding 45 topicsvill be uploaded to the TCAA website shortly as a PDF for your reading pleésunmmay find

it here: http://www.tcaa.us/TCAAGuides.aspx

The latest light pollution map of dith American was
made available recently. It seems as though the situati
is only getting worse, though some of the worsening
might well be due in part to better measurements
Nonetheless, the darker areas within lllinois appear
have diminished if notvanish altogether. The bes
viewing now is in southwest Missouri and weste
Nebraska. Road trip anyone? William Carney reports t
the best area for observing in McLean County is an a|
several miles east of Chenoa, IL. This appears to
confirmed by the Sugar Grove Observatory Lig
Pollution Map accessible online through the followi
URL: http://www.cleardarksky.com This map, shown

below, has SGO centered and marked with set of blg
crosshairs. Chicagmd St. Louis are easy to identify.

.'w - P ,g- A
& 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.ncral2016.0rg/NCRALGroupPhoto.pdf

2. The recently amendeBylawsare posted both in the
Documents section and th&boutpage.

3. The recently updatedMembership & Benefitguide
is posted in both the TCAA Guides and Documents
sections, and from a linknothe Benefitspage.

4. The recently updatedbcYear Planis posted in the
Documents section.

Please note that you need to begged 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.

Those who completed all phases of tiidroduction to Amagur Astronomycourse 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 directipviHbas keys in his possession
thanks to the efforts of Bob Finnigan and Tim Stone.

(AstroBits continuesn page 20.)
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RENEWINGYOURT CAAMEMBERSHIP

The TCAA works firomote in every way among its members and the general publinirest in ancknowledge of
astronomy and its allied sciencds advance amateur astronomy and observational technigi@sender assistance 'i

other individuals or organizations working in the same or related fields,tam everything necessary and proper o
further such on a formal or informal basis. The TCA&Rsderally recognized nguofit entity organized exclusively fo
education and scientific purposes within the meaning of Section 501(c)3 of the Internal Revenue Service code.

The TCAA currently supportiamily friendly public observing sessions at SGNBlic outreach events such as t ;
recentMay 9, 2016 transit of Mercury and thggcomingAugust 21, 2017 total solar eclipse field trip, hosting of NClRAL
meetings (2010 and 2016), September mini confessnand education courses for our membershgmd the general
public. The TCA/aintains two observatories including payment of insurareeg publishes an awardinning club
newsletter. We support Sugar Grove Nature Center through their membership prognamtain aloaner telescope
program, andprovidemany other benefit@soutlined in TCAA Guide #2Vlembership and Benefits

Your TCAA membership suppoeducation and publioutreach in Central lllinois armggions beyondMembership
dues and the generosity of its members are the 8ytrimary means of financial support. We receive no grants or piblic
funds.We have unmet need8y renewing your membership when it comes dy@y can help to ensureur continuing

efforts.

NEXTINTRODUCTION PAMATEURASTRONOMEOURSESTARTNGEARLYSEPTEMBER

Dueto two recent successes witfifferent iterations of the courselntroduction to Amateur Astronomyill 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 thwee-hour sessions, and each session will include follgw
training with the use of the J¥2Meade telescope housed under the dome of Sugar Grove Observatory.

Only TCAA membeis good standingre allowed to enroll in this course. The course is open to laathlt and youth
membersgreater than 12 years of age appimately. Adult supervisos must accompany atbuth. Each person attending
(including supervising parents)ust 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 acquinechsevatory key providing 24our access. A $10 fee is associated with
the issuing of th&sGCkey.

The coursewill be presentedinformaly, and will be based on discussionsf readings with examples an
demonstrations No knowledgeof astronomy is required, but iighly recommendedAdditional postcoursetelescope
training will be provided on an aseded basis.

The fee for the courseis $30 for the first person in a househplalus $15 for each additional person the same
househdd. Enrollees will receive a printed and bound copy of thgpage manualntroduction to Amateur Astronomy

To indicate your interest in this course, please complete the online survey at the folloagggensitive URL by
August 15. If there are not aleast4 enrollees, the course will be cancel&lrvey site-- https://goo.gl/HKIKww

o

AFATHERDAYREFLECTION f
~ by Carl J. Wenning ~ -

My first observations of the night sky weruring July 195%, fifty-nine years agdhis
month. My grandfather, after a long day of bailing hay his farm¢ pointed out to me Venus
and Jupiter in the western evening sky after a late supper. Later that summer he poirttéal
me the constellationsA few months later he passed away from leukemia. Just before he di
| remember him speaking with some consternation about the Sputnik satellite that the Rus
had just launched. | will always remember those experiences withofgathing me the strse

These experiences set the course of my life. Edward F. Feltz
(1893 -1957)
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Here we are nearly six decades on and n@w a grandfather. I, too, am teaching my grandchildren and other people
about the night sky. What impact will | have | cannot say. | just know that | feel resveutalen doing so.

IQe been telescopically viewing the sky since | was eleven years old. | recall clearly getting my first black ancéwhite 2.4
Gilbert refractor on Christmas Eve of 1963. | vividly remember viewing the first quarter moon and Jupiter thuolighng
room window that evening. | was literally in high heaven! For the next 50+ years | 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 48d@&n MAT degree in Planetarium
Education in 1978. Afterward, | directed the ISU Planetarium from August 21, 1978 through June 3h&A10A23 years.

| didn® own a persoral telescope of significance until 2006 when | acquired my Celestron GR€lektope. Joined later
by my trusty iPad an&/oyager/SkySafasoftware, | took off on a celestial journey and never looked back. During the
ensuring 10 years | completed over a dozen Astronomical League (AL) observing programs, earning my AL Master Obser
certificate as | did so. During this time | 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 | worked on developingpnymicst
Bucket List observing program for the AL, | can honestly say that | have observed nearly every meaningful object within the
range of my telescope.@ interesting that among the last objects | observed was quasar 3C273 that | had never observed
before but have known about all my professional life. At 3 billion light years, it is the most remote object | have ever seen.
can honestly say now that | have pretty much seen it all.

Now that [ in my waning years as an observer with my eyesight waimgeand my CPC 4 $eemingly getting heavier
and heavier, | see that it time for me to spend what time | have left teaching others to observe rathé¢o thiaserve myself.
It is my hope to leave a living legacy, just like my grandfatherl did.this asa small tribute to one of the men who made
such agreatdifference in my life.

MARSNEAROPPOSITIONL1:00PMMAY21,2016
~ by John Werner ~

Observing any detail at all on the surface of Mars, even
with moderately sized telespas, ca be very challenging.
So, we generally have to wait for an opposition withrs to
be rewarded.Opposition occurs when the Earth liesughly
between the planet (i this case Mars) and the Sun.

The angular diameter of Mars on May*2dias 18.4 arc
seconds, about the same angular diameter as S&uglobe
that was also nearing opposition. (Include Safamings and
the angular dieneter reaches 42 arc second€pnpare this
to the approximate 3&rc-seconds diameter for Jupiter on
this date and 1,800 arc seconds for the Moon.

Farm View Observatory Image
9.2% Celestron SCT, High Contrast Filter

| used an Orion StarShoot camera and shot &&fbnd
video tha was processed with RegistaXithough hundreds
of images were captured, Registax filtered this down to
about 20¢guality€ images for stackindSeeSky & Telescope
Gallery for a couple amazing photosittw modestsized
telescopes!)l am hoping to return to this effort for the next
opposition, August 3, 2018, where Mars will have a
whopping anguladiameter of 24.3 arc seconds!!!

Hubble Image

Mark Boulware and Carl Wennitngld their first formal meeting

| A with Skynet Junior Schola(§JSpn Thursday June 9. After a brief

AT welcome and the completion of a preurvey Carl delivered a
PowerPoint pesentationdealing withThe Cosmic Zoand followed
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this up with a talk and demonstration about how telescopes wétkerward,Mark usedthe browserbased Skynet system
showing stu@nts how to set up their first observation. On Jun® and 4", the SJSnembersattended two optional
planetarium presentations. On June', several were in attendance at the TG&Bublic observing session

The group meetfor 90 minutes weekly from Jur@" to July14" with the possibility of a twaveek extensionStudents
are being assisted inonducing simple astronomical research using the Skynet system withhtiige that student will
presentdisplays at the 4H Faiiin BloomingtonAugust 37, 2016, and possibly become active TCAAers.

The June 18 meeting focused on telescopic field of view and the use and effect of both broadband and narrowband
filters for taking astronomical photographAt the June 23 meeting SISs learned how to use Afterglow to enhance and
analyze their photographgt the June 30 meetingthey spent time reviewing observation requirements for SJS certification.
Theprogram will continue though at least mid July, with the kigdskingindependently thereafter.

ASTRONOMPROGRAMS AWELDONSPRINGSTATEPARK

At the request of the pa® superintendent, Carl Wenning is scheduled to present four campground programs at
Weldon Springs State Park near Clinton, IL, from June thrdugbst. The schedule is as follows:

1 Friday, July 1, 9:00 P§Over the Rainbowg In the Land of Oz we had Crystal City; in the flove we have
ccrystalg of red, orange, yellow, white, and blue.

1 Friday, August 5, 8:30 PIMoseying Along the Milky Way, Take a leisurely tour of the Milky Way and the
things found in it.

1 Thursday, August 11, 8:30 P§Perseid Meteor Shower; Join us for a meteor watch and star party at
Meadowview picnic areaThe first quarter moon will set near midnight. (A park intevill 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, weelilihcthe event of
rain. Mewing can take place even if the sky is partly clodide meteor watch on August 2 Will be cancelled in the event of
an overcast sky.

~ ALCon 2016 | -

% August 10-13, 2016 » Washington, DC

For specific information regardindLCon 2016speakers, including the NASA administrator as keynote speaker,
outstanding toursand other fun things to do in DC, pleasger to the convention websitaoted below. Jim Gibbs and Carl
Wenning will be attending.

Register now at the ALCon 2016 website

TCAAONFACEBOOK ANDWVITTER

Didyou 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 join{
on Facebook, you are missing important reminders about astronomical evestedseveral = .
times weekly. You can find us on Facebook by searching either TCAA or Twin City A
Astronomers. We can be found on Twitter at @ TC_Astro.
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NEXTPUBLICOBSERVIN&GESSIONULY 2P

This yea®third public observing session will take place frér@0-11:00 PMon Saturday,Juy 2", at Sugar Grove Nature
Center.Lee Greemwill present a talk titledMars and SaturnWithout a doubt, Mars and Saturn are the two planets that most
capture the general publ® imagination. Marg a potential harbor of life; and Saturrg the ringed wonderg will astonish as
you learn more.

Each public observing session includes the following:

1 Lecture &out the featured object or topid@.his 3640 minutepresentation, 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 eveng.

1 Sky tour using a laser pointéie 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.

1 Telescope observing sessitvie use a wide vaaty of telescopes at ground level to observe the wonders of the
heavens. The Sugar Grove Observatory ha®mpan housé. Visit to see wha happening there.

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

1 Programs will be helévenin 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. Aitidnally, 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 dddase park so that your headlights are

aimed away from the pitic shelter and telescopes.

1 You may bring along a flashlight if you wish, but be certain to cover the lens with a red filter so that oligkamkers
adaptation isf®adversely affected. Please aim your flashlight at the ground i, please leave petd home.

You may download the schedule of 2016 POS events at the followindpttiRi\www.tcaa.us/Download/POS 2016.pdf

= =4

REMAININGPUBLICOBSERVIN&ESSIONBOR2016

The TCAABoardof Directorshasapprovedthe following scheduleand topicsfor the 2016 public observingsessionsat
SGNCIn addition to the presentations described belowe will conducta laserguidedskytour and havetelescopesset up
for viewingif the sky is cleaiThesesvents are now listed on Facebook. Sign up for them if you want to be reminded.

Aug 06 Globular Clusters of the Milky WafCarl Wenniny 8:30¢ 10:30 PM
Starsof our galaxycome individually,in binary systems,in smallgroups, inopen clusters and in titanic globular
clusters.Joinusaswe describethe largeststar systemawithin the Milky Way¢ somecontaining100,000+stars.

Sep 03 The Heart of the Milky Way GalaxipaveOsenga 8:00¢ 10:00 PM
Recentstudieshaveshownthat the heart of our galaxyg like most other galaxies is a seething,writhing massof
starsaboutto meettheir doomasthey are swallowedby a massiveblackhole.

Oct 01 Fading Glories of the Summer TrianglEm Stong 7:00¢ 9:00 PM
Starslive out most of their livesasin rather stable fashion.However,near the endsof their livesthey become
unstable.Theyswellandredden,and eventually end their lives imiolent outbursts ¢ some yet visible today

HowTIMEFLIES

The Twin City Amateur Astronomers was founded in 1868ugh 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 Wenningnd Efin Estabrookas well ather contributors) documented the efforts of the club. NoWCAAEditor
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and HistorianCarlWenningcontinues that effort angporovidesmonthly updatesabout the history of the club goingbackin
intervalsof 40, 25, and 10 years.Detailsabout all mentionedeventswill be found in either the publicationTwin City Amateur
Astronomers1960-2010o0r in the archive ofTheOBSERVERund on the TCAAvebsite

40 YearsAgo: Juy 1976 ¢ 6On July 18, Robert Finnigan, Gary Rosenbaum, Tim Stone, Eugene Sutton, and Weldon Schuette
attended an observing party at Art Greb@home near Metamora. Several members of the Peoria club were also
there. Viewingwas very good through Mr. Grebr@masterpiece his 2@ reflecting telescope. The #1 galaxyas
well as othersshowed beautif\€ Quote taken from the August 1976 issueléie OBSERVER

25 YearsAgo: July 1991 ¢ The TCAA membership was disappointéth the fact that they had to cancel @lannedpartial
solar eclipse viewing sessifor the general publidue toan overcast skyCarl Wenning and family were able to
view the event from a location in Huber Heights, Ohio.

10 Years Agoduy 2006 ¢ On Saturday, July 22, a substitutemembersonly observing session picni@as held by Rebecca
Wenning, Chrystian Vieyra, and Carl WennéWge anxiously awaited the arrival and presentation by Lee Green, and
he did not disappoint! Lee, along with kibserving 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, photograplygfazus, 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 imagased with Le@
most impressive systemiQuote taken from the August 2006 issueTbfe OBSERVER

THEGALAXYOLUSTERS (BPRING
~ by Tim Stone ~

As thewinter 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 almos
no emissioror planetary nebulae, and very few globular or galactic clusters. There are plenty of galaxies for the avid amateur
to check offon an observing program, but even the most glorious of them are little more than smudges in our eyepieces.
Photographers havé 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 déstant, th
aren®all that large m our photographic fields either.

During the last few yearsk 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, | dabbled with a gatdey lvdwe or there, and
discovered that these groups of galaxies, while fascinating, are at least as difficult photographically as the nearlsy galaxie
This year, though, | determined to spend the spring photographing galaxy clusters, to learn how &b @ Well as to learn
about these tremendously interesting and important assemblages.

The distances of these clusters are mbmhgling. They are so large that they in fact are ungraspable, at least to me. As |
thought about how to construct this articlédecided to relate their astronomical distances to E@rthistory, hoping to place
these distances in a more relatable context.
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The Geologic Time Scale
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Geologic timds a system relating Eaghgeologic and fossil record to spans of time of Eardlevelopment. These time
period are defined iMmillions of years ago (myalinits of time, dating back to Eahformation some 4,500 mya (4.5 billion
years ago). The fe# 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 geographidbdasisiy strata. These epochs
generally bear names related the location onEarth where the strata created in that time period was first discovered or
studied on Eart® surface. Using carbon dating and other techniques, the beginning and ending point of each timeugeriod
fairly well established. Relating gajacluster 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. t@ a very rich cluster of galaxies spanning
some100 square degreeim our sky. Our own local
group is an outlier of this cluster. Many of its
brightest members are afniliar to visual and
photographic observers. M87 and the coincidental
curve of galaxies known ad@Markariar@ Chair
mark the gravitational center of the cluster.

Several of these galaxiese massive ellipticals.
M87 harbors &.5 billion solar masklack hole that
generates a jet at least 5000 light years in length.
This jet has been extensively studied in many
wavelengths.Radio observationsf 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 manyof 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 itsjioney.

M87 Jet
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Coma

Featured in last mont® 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
largestelliptical 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 tke Virgo Cluster. 320 million years
ago, the Earth was in the middle of t@arboniferous
Period This epoch marked a tremendous explosion
of plant growth due to the high oxygen ment, 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 codtom this time wnderlie a good deal of
P the modern Eartt® surface.

Coma Cluster The supercontinent we calPangeawas still yet
to form 320 mya. The primordial continents were still
drifting together to form the single landmass. It would be anoth®® 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 mibin years in the future. In
the time it took the light from the Coma cluster to
pass the Virgo Cluster, the abundant supfs of
that epoch would end with thelargest mass
extinction of life in Eart® history and dinosaurs
would evolve, flourish, and go extinct. When that
light passed the Virgo Cluster, it had queted
about 85% of its journey to our telescopes.

e~
':\-,\\\\\N‘H:t{u.,l

Carboniferous

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
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both constituent galaxies are clearly highly disrupted, but still distinct from one another.

One of these is &amous threeway collisiorbetween NGC 6050, IC 1179, and an uncatalogued small galaxy. Next to this
threesome, edgen spiral NGC 6045 and a small companion are interacting, as is NGC 6043 and its companion galaxy.

A collision letween IC 1178 and IC 1181 has flung-staff 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 perpdadicto each othe® galactic plane. NGC 6045 is
another such example. NGC 6040 anchors the end of a miniéagkariar@ Chaig arcing through IC 1170, NGC 6041
(itself a duo or trio of merging elliptical galaxies, NGC 6040/6039, and PGC 1538875.

NGC 6050, NGC 6045, NGC 6043 IC 1178/1181 PGC 1438875, NGC 6040, NGC 604
IC 1170, NGC 6040

Last but certainly not least, IC 1182, with its central black hole, spews a highly collimated jet
deep into intergalactic space. This jet is ianger 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 ictim falls into the central black hole.

So what was happening here on Earth 500 million years agoZaimbrian Periodaw the
first real explosion of life on this planet. In a relativehort (geologically speaking) 40 million
years, an enormous variety of invertebrate life developed in EamlceansTrilobites bottom-
feeding cré-like creatures, sponges, tub®rms, horseshoe crabs, amtiverse species of algae
IC 1182 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 w
limited to feeding on protozoans, algae, and\smaging nutrients from the decay of deac i
creatures. :
When the light | recorded left the Hercules Cluster, Eartieas were a soup of bacteri
and protozoa, supporting a variety of scavengers and filter feeders. By the time that
made it tothe Coma Cluster, plants had evolved, enabling the development of ins¢
which enabled the development of amphibians. In the remaining 320 million years, the
of all of Eartl® history took place.

Cambrian
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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 theCorona SuperCluster (CS&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 itsmajor 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.

| chose to photograph
this cluster in part because
it contains one of the five
galaxies used by Milton
Humason in hisfamous
illustration of the relation
ship between redshift and
distance. Until recently,
the identity of the five
gabxies used to create the
illustration was a mystery.
It@ a personal goal of mine to photograph them all, and this is the first step toward realizing that
goal.

One bhillion years ago, during the epoch we call Bneterozoic Periodprimitive bacteria and protozoans had ruled the
planet for a billion and a half years. There were some multicellular forms of life, nshinhpatolites 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 mibn 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 TCAAg®rvatories.

Corona Borealis Cluster Redshift lllustration

galaxy

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 thesually for
only the brightest member of what might appear to
be a cluster. Without these measurements3inot
possible to say with certainty whether the grouping
is actual or coincidental. In some instances, though,
it would be quite a coincidence. Tha@onymous
cluster, situated just east of M51, is a good example
of a group of faint galaxies that in all likelihood is
actually gravitationally bound.
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