
Happy New Year everyone!  
What happened to 2018?  It 
seems to me we must have ex-
perienced a time warp or some 
other sort of “temporal anoma-
ly” for a whole year to have 
passed so rapidly.  Unfortu-
nately we are not able to con-
jure up time warps as easily as 
Hollywood.  But, imagine how 
useful it would be to go back in 
time and correct errors you 

have made in the past.  What if you could go back 
to 1980 and buy 100 shares of Apple stock?  How 
much would that be worth today?  Come to think 
of it though, what if you initiated a chain of events 
back then that resulted in a world war?  Does this 
sound like a temporal paradox?  Anyway, time 
travel is something we cannot and probably 
should not do, right?   

While it’s fun to daydream about changing the 
past, we are at the dawning of a new year and 
should no doubt be looking ahead with optimism 
about the future.  I am certain you are all in the 
process of formulating lists of New Year’s Resolu-
tions, right?  Perhaps your list has things like los-
ing weight, starting an exercise program, or doing 
other self-improvement initiatives.  If so, perhaps 
you could think about getting more involved in 
club activities.  Perhaps you would want to consid-
er doing a program at one of our regular club 
meetings, do a constellation report, or write one of 
our Quad-City Sky-Watch newspaper articles.  By 
the way, club members have been writing articles 
for the Dispatch/Argus now for over three years!  
We also are in need of presentations from time to 
time for public outreach sessions at local schools 
and libraries.  Writing articles and doing presenta-
tions is a great way for you to do research and 
hone your public speaking ability.   

Since the Popular Astronomy Club is a mem-
ber of the Astronomical League, you also have 
access to observing programs, books, and 
conferences such as the Astronomical League 
National Convention (Alcon  which is at Kenne-
dy Space Center this year), and various re-
gional conferences such as MSRAL, and of 
course our own NCRAL conference.  The As-
tronomical League has many prestigious 
awards to acknowledge member achievement, 
observing programs to hone observing skills, 
and scholarships to encourage young folks to 
pursue science related education. 

Starting in March, we plan to have a public ob-
serving session at the Rock Island 3031 
Branch Library and will begin our public ob-
serving sessions at Niabi Zoo.  These are also 
great opportunities to set up scopes and con-
verse with visitors about the various objects 
visible that evening.  If you don’t have a tele-
scope, no problem, the club has loaner scopes 
you can use and if needed, we can give you 
training about the use of these scopes.     

We also have many club observing sessions at 
the Castle Memorial Observatory south of Mi-
lan.  While working with the public can be fun a 
lot of fun, these private sessions can offer a 
great chance to learn about club member’s 
equipment, do astro-photography, learn about 
the multitude of objects in the sky and enjoy 
fellowship with other members in a relaxed en-
vironment.  While I am thinking about it, let’s 
plan on having one of these club sessions on 
the evening of January 20

th
 for the lunar 

eclipse.  You can read about more details 
about the lunar eclipse in this newsletter.  If 
you have never experienced a lunar eclipse, 
this will be a total eclipse and should result in a 
so-called “blood moon”.  The next total lunar 
eclipse visible from the Quad Cities will be in 
May 2022, so you don’t want to miss this op-
portunity.     

(Continued on next page) 

Alan Sheidler  

(Continued in next column) 
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Beyond these activities, 2019 is going to be a year load-
ed with special events in which you can be involved.  
The first special event on the calendar is Imagination 
Station at Western Illinois University on March 16

th
.  

More will be coming out about this event as the time ap-
proaches, but pencil it into your calendar and volunteer 
to be a Cosmic Chef, operate the PACMO, or be in-
volved some other way.  Of course the big event this 
year is the NCRAL 2019 conference.  All club members 
are invited to participate and be involved with this great 
event which will be loaded with an exciting program of 
talks, tours, and workshops.  This will be a great project 
for the club to highlight the accomplishments of PAC 
and show off the Quad Cities.  Plan to be involved. 

I would also like to suggest another way you can get in-
volved with your club.  Consider running for office.  De-
cember 2019 will be elections of officers.  I would en-
courage all of you to think about getting more involved in 
the governance of your club.  Being a PAC officer might 
be a good way to influence the direction of the club and 
for you to learn about how a small non-profit corporation 
operates.  Yes, PAC offers you a multitude of ways you 
can be involved, educate the community, improve your-
self and maybe even check off a few of those pesky 
New Year’s resolutions!  Keep looking up.   

Al Sheidler. 

(Continued from previous page)  
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SUBMISSIONS 
If you have an article or photos to  

submit or items of interest,  
we encourage you to  send them in  
by the 25th of the month. Links to  

stories are welcome also. 

Thank you! 

Thank you 
 

Elizabeth Robinson 
Brad Smith 

Paul Levesque 
Ian Spangenberg   

 

for Renewing  

your Memberships! 

LOOKING FOR OLDER  
ISSUES OF REFLECTIONS 

NEWSLETTER? 

Click HERE 
 

HISTORY OF PAC? 

Click HERE 
 

Popular Astronomy Club 
on Facebook? 

Click HERE 
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ANNOUNCEMENTS / INFO 

Event date:  
Fri May 3, 2019  thru  Sun May 5, 2019 

 

Location of event:  
Stoney Creek Hotel & Conference Center 

101 18th St, Moline, IL 61265 
 

North Central Region of the Astronomical 
Leagues annual convention being present-
ed by the Popular Astronomy Club, Moline 

Illinois 
 
 

 

 
See page 28 for list of openings 

Please contact Dino Milani 
if Interested 

READY  FOR  
MEMBERSHIP  

ORTO RENEW? 

Click Here  
 

For PAC Documents and 
use “Enrollment Form” OR 

use last page in  
October Reflections 

YES! We have  
openings for….. 

Newspaper Articles ,  
Programs and  

Constellation reports 

NEW MEMBERS 
 

Dave Smith 
John A. and Tina Moessner 

WELCOME! 

http://www.popularastronomyclub.org/news-letters/
http://www.pacastronomy.50megs.com/history.htm
https://www.facebook.com/QCPAC/
http://www.popularastronomyclub.org/ncral-2019/
http://www.popularastronomyclub.org/club-documents/
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ANNOUNCEMENTS / INFO 

(left)  A thank you note from the 
Nelson family for the donation to 
the memorial scholarship fund in  
Lillian Nelson’s name. 

(above A thank you note 
from  a group of 5th grad-
ers at the Hopewell School 
in Bettendorf 

 

PAC T-Shirts 

We are finalizing an order to get a new 
supply of PAC T Shirts in January.  They 
come in either yellow or blue with the 
PAC logo on the left front side.  We  
offer one free shirt to our new members 
as part of their membership.   If you 
have received a shirt in the past and 
would like another,  the cost will be 
$15.  Please let Sara Sheidler know the 
color/size you would like to receive . 
Thank you.  
ssheidler@gmail.com 

mailto:ssheidler@gmail.com


Contributions 
(got something to share?) 
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 https://go.nasa.gov/2Gjpero 

 Menke Observatory 

https://l.facebook.com/l.php?u=https%3A%2F%2Fgo.nasa.gov%2F2Gjpero%3Ffbclid%3DIwAR2wha4n5w3YJFZpCNkx0rzAc5KTZFn6z1VPoAq4uEx0UF0FqvElKSC2dNE&h=AT1BCqJwvDuGPlhoO8I63LM-vMWsUbFg5BWEG5Tul4vNUOGe8HOM3yOuWqdSDcpKu_mtruGqKhlwxQBR4PugQr_pk8W7CPab0y08_GGExELsP1ZbW4mJL
https://www.facebook.com/pages/Menke-Observatory/143447562338015?__tn__=%2CdK-R-R&eid=ARCOWF2GpfvE_gxrrdz9PaoWY-aERdBWH_h4VtYXjJbDnoqSwY0JHF_P2oq5UGQfGL7F7I2QDTO526B6&fref=tag


 (Continued from previous page) 

Contributions 
(got something to share?) 
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BBC’s  
The Sky At Night 

 
First Rock 

from the Sun 

CLICK HERE FOR  

LINK TO YOU TUBE 

VIDEO 

Contributions 
(got something to share?) 
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Among my emails, today, the following 
sites were recommended by others. 
 
This site https://
solarsystem.nasa.gov/ has amazing 
pictures and data about the sun and 
the Solar system. 
It's worth your time to take a look at 
this site. 
 
Another good site to explore Star Life 
Cycle from Aspire: Astrophysics Science 
Project Integrating Research & Education 
from University of Utah have some infor-
mation you might find interesting to add to 
your personal background information. 
http://outreach.physics.utah.edu/Labs/
StarLife/ 
 
And if you download the Eyes on Ex-
oplanets web app, you can explore all 
Kepler observations. For each star system 
they report the star class, magnitude, and 
solar mass. 
Tom Ervin 

(above) See there is life out there!!! Swimming on 
Jupiter. (Astronomy Picture of the Day)  
Roy Gustafson 

https://www.youtube.com/watch?v=r0Nb-uW_bic
https://www.youtube.com/watch?v=r0Nb-uW_bic
https://www.youtube.com/watch?v=r0Nb-uW_bic
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsolarsystem.nasa.gov%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=jxIyYLeSm%2BLeT7%2Fo%2FkO1GNC%2BxP%2B7YfMP5f6hjY
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsolarsystem.nasa.gov%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=jxIyYLeSm%2BLeT7%2Fo%2FkO1GNC%2BxP%2B7YfMP5f6hjY
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Foutreach.physics.utah.edu%2FLabs%2FStarLife%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=5Ry5UNwykrLyOM5a0F%2BeIwup
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Foutreach.physics.utah.edu%2FLabs%2FStarLife%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=5Ry5UNwykrLyOM5a0F%2BeIwup
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Faspire.cosmic-ray.org%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=3VBCDTaCm5m%2B1JQ6elPatK%2BogQSprvrasPpGvq1l5kg%
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Foutreach.physics.utah.edu%2FLabs%2FStarLife%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=5Ry5UNwykrLyOM5a0F%2BeIwup
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Foutreach.physics.utah.edu%2FLabs%2FStarLife%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=5Ry5UNwykrLyOM5a0F%2BeIwup
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Feyes.nasa.gov%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=IsC6EXi%2Fx6hZXFf%2BJvGBPilCROPS7J77W0sXXQYU2rk%3D&rese
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Feyes.nasa.gov%2F&data=02%7C01%7C%7C6e1360a0de78465318cf08d6612451eb%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636803205944620766&sdata=IsC6EXi%2Fx6hZXFf%2BJvGBPilCROPS7J77W0sXXQYU2rk%3D&rese
https://apod.nasa.gov/apod/ap181214.html


ASTRONOMY IN  PRINT 
actually see with their own eyes the far side of 
the moon. They were also the first to witness 
the iconic “Earthrise” as they orbited the moon. 

(above) On Christmas Eve 1968, the Apollo 8 crew, the 
first manned mission to the moon, took this photo of 
“Earthrise” over the lunar horizon, showing Earth for 
the first time as it appears from space.  
 

This mission was the first to broadcast live tele-
vision images of the moon to millions of Earth-
bound viewers. 
     Apollo 8 also had several “nail biting” 
events, which I vividly remember. During each 
of the 10 orbits of the moon, Apollo 8 lost con-
tact with Earth for about 45 minutes as it 
passed behind the moon which blocked radio 
communication. There was palpable relief each 
time Houston re-established communication. 
Another amazing first ( and nail-biter) occurred 
when the command module re-entered Earth’s 
atmosphere upon returning from the moon. The 
re-entry speed was much faster (25,000 mph) 
than any previous re-entry from low Earth orbit. 
     Apollo 8 was an amazing success with many 
firsts. Never before had humans traveled so far, 
so fast or so closely approached another celes-
tial body. Never before had so many millions 
watched and witnesses the engineering 
achievements, the adventure and audacity. 
Apollo 8 paved the way for Apollo 11’s lunar 
landing and the remainder of the Apollo pro-
gram, which was an unbelievable success by 
any measure.  
     While we revel in the successes of the past, 
we also need to consider the potential of the  June 27th 

11:00 PM 

  50 years ago Apollo 8  
gifted us with Earthrise 

By Al Sheidler  
 

     It’s hard to believe, but here we are at the 
end of another year. December is the time to 
celebrate Christmas and our accomplishments 
of the past year. As we review the happenings 
and accomplishments of 2018, it is also appro-
priate to look further back in time. Do you 
know what happened 50 years ago this 
month? 
     Many of u today do not realize the end of 
1968 was the beginning of an exciting period 
of unbelievable advancement in mankind’s ex-
ploration of space. The year 1968 was laced 
with many serious social issues such as riots, 
the Vietnam War and assassinations. But to 
me, 1968 is indelibly burned into my memory 
as the time we humans demonstrated our abil-
ity ot explore space in a very big way. Admit-
tedly in 1968, I was only 12 years old, but I re-
member it as though it was yesterday. The 
event that crowns that year with glory was 
Apollo 8. 
     The Apollo program was an audacious un-
dertaking which culminated with U.S. astro-
nauts setting foot on the surface of the Moon 
in 1969. I have vivid memories of the moon 
missions which still seem fresh and inspiring. I 
credit the space program with igniting my own 
interests in science and inspiring me to pursue 
a career in engineering.  
     Obviously landing on the Moon and walking 
about on the lunar surface is awe inspiring. But 
if I had to identify the one mission that was the 
most important and memorable to me it would 
have to be Apollo 8. 
     Apollo 8 marked the first time humans trav-
elled to another planet (the moon). Mission as-
tronauts Frank Borman, Jim Lovell and Bill An-
ders were the first to blast off in a Saturn V 
rocket and set a world speed record of 24,200 
mph necessary to propel them on a trajectory  
to the moon. They were the first humans to es-
cape the Earth’s gravity and be captured by 
the gravity of another planet (the moon). They 
were the first to orbit the moon and the first to  
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(Continued in next column) (Continued on next page) 



future. Given the capability of  today’s ad-
vance technology can anyone doubt we 
will sometime soon be returning to the 
moon and blazing a trail to Mars or be-
yond? I think not and am reminded of this 
every time I do a program for First Lego 
League students or other group sessions 
with school-age attendees.  
     Young folks looking through our clubs 
telescopes could be the generation of as-
tronauts  involved in our next steps in 
space exploration.  
     Apollo 8 was 50 years ago this month. 
What incredible accomplishments will we 
be celebrating 50 years from today? Time 
will tell, but the sky’s the limit! Keep look-
ing up! 
 
 

Editors note: Appeared  as the  Quad-Cities Sky 
Watch article in the December 9th, 2018  Dis-
patch/Argus newspaper.  

 

(Continued on previous page) 

ASTRONOMY IN  PRINT 

9 

Apollo 8: 50 years on 

CLICK HERE FOR MORE 

FACTS ABOUT APOLLO 8 

http://www.skyatnightmagazine.com/news/apollo-8-moon-mission-50-years?fbclid=IwAR2HM8aCJgF-yGsLsXTsAUWCG1cdP48toAHfjfEkKFavVjgiVQLNSZs6MpU
http://www.skyatnightmagazine.com/news/apollo-8-moon-mission-50-years?fbclid=IwAR2HM8aCJgF-yGsLsXTsAUWCG1cdP48toAHfjfEkKFavVjgiVQLNSZs6MpU


UPCOMING EVENTS  

• April 20th, 2019  Niabi Observing Night; 
deep sky objects; moon rising at 9:30 p.m.  

• May 3rd-5th, 2019  NCRAL conference –  
Moline Illinois 

• May 13th, 2019  PAC regular meeting at 
Butterworth Center at 7:00 p.m. Constella-
tion Report Terry Dufek 

• May 18th, 2019  Niabi Observing Night.  
• June 10th, 2019 PAC business meeting at 

Butterworth center at 7:00 p.m. Constella-
tion Report: Alex Holt 

• July 8th, 2019  PAC regular meeting at 
Butterworth Center at 7:00 p.m. Constella-
tion Report: Frank Stonestreet– Hercules 

• August 10,2019 PAC Annual Picnic 
• October 12th, 2019 PAC Annual Banquet 
 
Mark your calendars and watch upcoming  
e-mails for more information!   

• February 11th, 2019 PAC regular meeting at 
Butterworth center at 7:00 p.m.  Program:  Jeff 
Struve– Detecting Exo-planets; Constellation 
Report: Wayland Bauer 

• March 11th, 2019 PAC business meeting at 
Butterworth center at 7:00 p.m. Program: 
Smorgasbord; Constellation Report: Dino  

• Milani  
• March 16th, 2019 WQPT Imagination Station 

WIU-QC Campus  
• March 16th, 2019 Niabi Observing Night: 1st 

quarter moon, high overhead; winter constella-
tions 

• March 23rd,2019  Rock Island 30/31 Outreach 
7:30– 9 p.m. 

• April 8th, 2019 PAC regular meeting at the 
Butterworth Center at 7:00 p.m. Program: Ger-
ry Pearson– International Dark Sky Associa-
tion; Constellation report: Dale Hachtel 
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PAC Meeting 
 

January14th, 2019 
 

 7:00PM 
Location is at the Butterworth Center 

Regular Meeting  
 

Constellation Report: Ian Spangenberg 
Presentation:  “What I’ve learned about Planetary 
Photography– So Far “ by Terry Dufek 

From in the sky.org 

https://in-the-sky.org/


Date    Time  Event 
Jan 01 15:50 Venus 1.3°S of Moon  
Jan 01 23:00 Saturn in Conjunction with 
  Sun  
Jan 02 23:00 Earth at Perihelion:  
  0.98330 AU 
Jan 03 01:37 Jupiter 3.1°S of Moon  
Jan 03 20:00 Quadrantid Meteor  
  Shower  
Jan 05 19:28 NEW MOON  
Jan 05 19:41 Partial Solar Eclipse;  
  mag=0.715 (N.V.) 
Jan 05 23 00 Venus at Greatest Elong: 
  47.0°W  
Jan 06 18:08 Moon at Descending  
  Node  
Jan 08 22:29 Moon at Apogee: 406116 
  km  
Jan 12 02 00 Mercury at Aphelion  
Jan 12 13:47 Mars 5.3°N of Moon  
Jan 14 00:45 FIRST QUARTER MOON 
Jan 17 12:20 Aldebaran 1.6°S of  
  Moon  
Jan 20 16:48 Moon at Ascending Node 
Jan 20 23:12 Total Lunar Eclipse;   
  mag=1.195  (visible  
  locally) see page 12 
Jan 20 23:16 FULL MOON  
Jan 21 09:32 Beehive 0.6°N of Moon  
Jan 21 13:58 Moon at Perigee: 357345 
  km  
Jan 22 19:41 Regulus 2.5°S of Moon  
Jan 27 15:10 LAST QUARTER MOON 
Jan 29 21 00 Mercury at Superior  
  Conjunction  
Jan 30 17:54 Jupiter 2.8°S of Moon  
Jan 31 11:36 Venus 0.1°S of Moon:  
 Occultation (N.V.) 
 
Feb 02 01:18 Saturn 0.6°S of Moon:  
 Occultation (N.V.) 
Feb 03 00:35 Moon at Descending  
  Node  
Feb 04 15:04 NEW MOON  
Feb 05 03:26 Moon at Apogee: 406556 
  km  
Feb 12 16:26 FIRST QUARTER MOON 
Feb 13 21:29 Aldebaran 1.7°S of  
  Moon  
Feb 17 03:42 Moon at Ascending Node 
Feb 17 21:05 Beehive 0.6°N of Moon  

Sun is in Sagittarius on Jan. 1st  
Mercury (in Ophiuchus ) starts off Jan. 
1st in the morning sky. It is about 5 º off 
the SE horizon at 7:00 a.m. It is 89.7% 
illuminated. It is mag. –.42 with a disk 
of 5.2”. By the 31st, It sets about the same time as the Sun (very 
close0 in the evening sky. It has brightened (mag. –.1.51), 99% 
illuminated, 4.8” in diameter.  
Venus (in Libra) on Jan 1st. It is 21º above the SE horizon at 6 
a.m.  It is mag.-4.61 with a disk a little over 26.1” in diameter; illu-
minated: 47.6%. By the 31st, it is 15º above the SE horizon at 6 
a.m. It is magnitude  –4.32 with a disk 19.3” (shrinking) in diame-
ter and an illuminated at 61.9%..  
Mars (in Pieces) on Jan 1st. It is  about 47º off the southern hori-
zon at 5 p.m. It has dimmed to  mag .48 and is  illuminated 87.4% 
with a disk of 7.4” disk.  
Jupiter (in Ophiuchus) on Jan. 1st is just about 15º above the SE 
horizon at 7 a.m. It is mag. –1.77 and dia. 31.9” . By the 31st, Ju-
piter is 21º above the  SE horizon at 6:30 a.m.  The Moon and 
Venus are about  8-10º east respectively. Jupiter is mag. –1.88 
and a dia. of 33.6”.  
Saturn (in Sagittarius) on Jan. 1st, is 1/4º north of the Sun.  By 
Jan. 31st, it will be slightly north of the SE horizon and about 7º 
above the horizon at 6:30 a.m. It is mag. .56 and a dia. of 
15.2” (rings 35.4”) Easily caught in the rising suns glare.  
Uranus (in Pieces) on Jan. 1st,  is 53º off the SE horizon at 5:30 
p.m.  It is mag. 5.76 and a disk of 3.6”  
Neptune (in Aquarius) on Jan.1st. It is It is 38º off the S-SW hori-
zon at 5:30 p.m. It is mag. 7.92 and has a 2.3“disk.  
Pluto (in Sagittarius) on Jan. 1st. It is about 8º NE of the Sun.  It 

is mag. 14.33.  
 
 

ASTRONOMICAL  
CALENDAR OF EVENTS 

 adjusted for Daylight Savings Time  
when applicable  

THE PLANETS 
January 2019 
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January 20th, 2019 
Lunar Eclipse 

Eclipse Data for  
Davenport Iowa 

 
Total Lunar Eclipse 
Magnitude 1.1953 
Duration: 5 hours, 11 minutes, 33 seconds 
Duration of Totality:  1 hour, 1 minute, 58 sec-
onds 
Penumbral begins: Jan. 20th, 2019 at 
8:36 :29 p.m. 
Partial begins: Jan. 20th, 2019 at 9:33:54 
p.m. 
Full begins: Jan. 20th, 2019 at 10:41:17 p.m. 
Maximum: Jan. 20th, 2019 at 11:12:14 p.m. 
Full Ends: Jan. 20th, 2019 at 11:43:15 p.m. 
Partial Ends: Jan. 21st, 2019 at 12:50:39 p.m. 
Penumbral ends: Jan. 21st, 2019 at 1:48:02 
p.m. 

LINK TO  

LIVE BROADCAST 

 The first lunar eclipse of the year occurs at 
the Moon’s ascending node in Cancer.  

 The apparent diameter of the Moon is larg-
er than average since the eclipse occurs 
0.6 days before perigee  

 The Moon's orbital trajectory takes it 
through the northern half of Earth’s umbral 
shadow.  

 the southern half of the Moon will appear 
much darker than the northern half be-
cause the Moon samples a large range of 
umbral depths during the total phase. 

 During totality, the winter/spring constella-
tions are well placed for viewing so a num-
ber of bright stars can be used for magni-
tude comparisons. Procyon (m = +0.40) is 
17° to the southwest of the eclipsed Moon, 
while Pollux (m = +1.40) and Castor (m = 
+1.58) are 10° and 14°, respectively, 
northwest, and Regulus (m = +1.40) is 28° 
east.  

 The entire event is visible from North and 
South America,  

 The January 21 eclipse is the 27th eclipse 
of Saros 134 which began on April 1st 
1150 AD.  

 will be visible from all 50 U.S. states 
 A total lunar eclipse is sometimes referred 

to as a “blood moon” due to the reddish tint 
exhibited by the Moon during totality 

 

WHAT THE ECLIPSE  

WILL LOOK LIKE 

https://www.timeanddate.com/live/
https://www.timeanddate.com/live/
https://www.timeanddate.com/eclipse/lunar/2019-january-21
https://www.timeanddate.com/eclipse/lunar/2019-january-21
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Spotlight: NGC 40 The Bow Tie Nebula 

 NGC 40, magnitude 10.7, is a plane-
tary nebula located in the northern 
constellation of Cepheus 

 It was discovered by William Herschel 
on November 25, 1788. 

 described it as "a 9th magnitude star, 
surrounded with milky nebulosity" 

 it can be glimpsed with just a 100mm 
(4-inch) refractor 

 NGC 40 is also known as the Bow Tie 
nebula, a nickname it shares with an-
other planetary nebula, NGC 2440 in 
Puppis. 

 NGC 40 is located just over 17 de-
grees from the North Celestial Pole 
and is therefore circumpolar from 
most northern latitudes. 

 The best time to look for the nebula is 
during October, November and De-
cember when it appears high in the 
sky during early evening. 

 It is composed of hot gas around a 
dying star 

 The star has ejected its outer 
layer which has left behind a 
smaller, hot star with a tem-
perature on the surface of 
about 50,000 degrees Celsi-
us. 

 Radiation from the star caus-
es the shed outer layer to 
heat to about 10,000 degrees 
Celsius, and is about one 
light-year across 

 It is about 4000 light years 
away, 

 About 30,000 years from 
now, scientists theorize that 
NGC 40 will fade away, leav-
ing only the white dwarf star. 

 The center stars mass is 
about 70% of the mass of our 
sun, the diameter is compa-
rable to our earths 

https://freestarcharts.com/apparent-magnitude
https://freestarcharts.com/planetary-nebula
https://freestarcharts.com/planetary-nebula
https://freestarcharts.com/celestial-poles
https://freestarcharts.com/circumpolar-star


Note: If  would like  a  black and 
white copy  (PDF) with NO graphics 
copy, please  just email me and I will 
be glad to send you one. Terry 

Across 
1. ______ dwarf: a hypothesized white dwarf that 
has cooled down and no longer emits visible light 
5. Acronym of search for extraterrestrial Intelli-
gence  
6. A star that appears as a double due to an illu-
sion; in reality, the stars may be far apart from 
each other and is known as an _____ double.  
8. One of the satellites of the planet Neptune  
10. situated or traveling between planets.  
13. point of the celestial sphere directly under the 
place where we stand.  
14. Name of the twelfth and brightest moon of the 
planet Uranus  
15. ____ Cloud: A roughly spherical region of 

space composed of comet-like bodies and oth-
er minor planets and asteroids that orbit dis-
tantly in planetary systems  
18. ________ planet: a term used since the 
19th century to describe objects, such as as-
teroids, that are in orbit around the Sun but are 
not planets or comets  
21. Bright areas on the face of the Sun, com-
monly in the vicinity of sunspots.  
22. The apparent origin, in the night sky, of a 
meteor shower.  
26. solar ____ :The point to which the Sun ap-
pears to be moving with respect to the local 
stars 

Continued on next Continued in next column 

Know Your  
Astronomy? 
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Across (continued) 
27. The three laws of planetary motion discovered 
by _____ in the early 17th century.  
28. ______'s Comet - The comet with the shortest 
known period 
29. An astronomical object, approximately the size 
of the Moon, formed from the mutual gravitational 
attraction of planetesimals; they are thought to 
collide with each other and slowly form planets  
30. a type of eclipse occurs when the apparent 
disk of the Moon is smaller than that of the Sun. 

 
Down 
2. 2nd largest moon of Jupiter  
3. fastest moving planet in solar system  
4. a planet that orbits between the earth and sun 
is known as an __________ planet  
7. A telescope that has an attachment which 
blocks out the direct light from the sun or other 
star, allowing examination of the corona and the 
detection of exoplanets  
9. The act of looking or viewing at the heavens  
11. A galaxy that like spiral galaxies has a flat disk 
but unlike them has lost most of its interstellar 

matter and therefore has no spirals; consid-
ered a transitional form between spirals and 
elliptical galaxies  
12. Either of the intermediate stages between 
the new and full moons  
16. 67 natural satellites orbiting the gas giant 
Jupiter. also known at the ______ moons  
17. having or representing the sun as the cen-
ter, as in the accepted astronomical model of 
the solar system.  
19. famous planetary nebula shaped like an 
apple core. also know as the _________ nebu-
la  
20. 6th planet of the solar system in order from 
the Sun  
23. outer most moon of Mars  
24. The area on the earth or moon experienc-
ing the total phase of an eclipse.  
25. To cause a planet or satellite to deviate 
from a theoretically regular orbital motion 

 

Continued in next column Answers on last page of this issue 

Continued from previous page 



January’s Evening Eclipse and  
Morning Conjunctions 

By David Prosper 

NASA Space Place Partner Article                                                                                             

ly close to the Moon; this is known as the 
“Beehive Cluster,” M44, or Praesepe. It’s an 
open cluster of stars thought to be about 600 
million year old and a little under 600 light 
years distant. Praesepe looks fantastic through 
binoculars.  
  
Mars is visible in the evening and sets before 
midnight. It is still bright but has faded consid-
erably since its closest approach to Earth last 
summer. Watch the red planet travel through 
the constellation Pisces throughout January. 
 
Venus makes notable early morning appear-
ances beside both Jupiter and the Moon later 
this month; make sure to get up about an hour 
before sunrise for the best views of these 
events. First, Venus and Jupiter approach 
each other during the third full week of Janu-
ary. Watch their conjunction on the 22nd, when 
the planets appear to pass just under 2 ½ de-
grees of each other. The next week, observe 
Venus in a close conjunction with a crescent 
Moon the morning of the 31st. For many ob-
servers their closest pass - just over half a de-
gree apart, or less than a thumb’s width held at 
arm’s length - will occur after sunrise. Since 
Venus and the Moon are so bright you may 
st1ill be able to spot them, even after sunrise. 
Have you ever seen Venus in the daytime?  
 
If you have missed Saturn this winter, watch 
for the ringed planet’s return by the end of the 
month, when it rises right before sunrise in 
Sagittarius. See if you can spot it after observ-
ing Venus’ conjunctions! 
 
You can catch up on all of NASA’s current and  
future missions at nasa.gov 

Observers in the Americas are treated to an even-
ing total lunar eclipse this month. Early risers 
can spot some striking morning conjunctions be-
tween Venus, Jupiter, and the Moon late in Janu-
ary. 
  
A total lunar eclipse will occur on January 20th 
and be visible from start to finish for observers lo-
cated in North and South America. This eclipse 
might be a treat for folks with early bedtimes; 
western observers can even watch the whole 
event before midnight. Lunar eclipses takes sever-
al hours to complete and are at their most impres-
sive during total eclipse, or totality, when the 
Moon is completely enveloped by the umbra, the 
darkest part of Earth’s shadow. During totality the 
color of the Moon can change to a bright orange 
or red thanks to the sunlight bending through the 
Earth’s atmosphere - the same reason we see 
pink sunsets. The eclipse begins at 10:34 pm 
Eastern Standard Time, with totality beginning at 
11:41 pm. The total eclipse lasts for slightly over 
an hour, ending at 12:43 am. The eclipse finishes 
when the Moon fully emerges from Earth’s shad-
ow by 1:51 am. Convert these times to your own 
time zone to plan your own eclipse watching; for 
example, observers under Pacific Standard Time 
will see the eclipse start at 7:34 pm and end by 
10:51 pm. 
 
Lunar eclipses offer observers a unique opportuni-
ty to judge how much the Moon’s glare can inter-
fere with stargazing. On eclipse night the Moon 
will be in Cancer, a constellation made up of dim 
stars. How many stars you can see near the full 
Moon before or after the eclipse? How many stars 
can you see during the total eclipse? The differ-
ence may surprise you. During these observa-
tions, you may spot a fuzzy cloud of stars relative-

(Continued in next column) 

This article is distributed by NASA Night Sky Network  
The Night Sky Network program supports astronomy clubs across the 
USA dedicated to astronomy outreach. Visit nightsky.jpl.nasa.org to find 
local clubs, events, and more!  

January 2019 
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(continued on  next page) 

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


17 

REPLACE 

(continued from previous page) 
Caption (right): 
 Have you ever wondered how 
eclipses occur? You can model 
the Earth-Moon system using 
just a couple of small balls and a 
measuring stick to find out! The 
“yardstick eclipse” model 
shown here is set up to demon-
strate a lunar eclipse. The 
“Earth” ball (front, right) casts its 
shadow on the smaller “Moon” 
ball (rear, left). You can also 
simulate a solar eclipse just by 
flipping this model around. You 
can even use the Sun as your 
light source! Find more details 
on this simple eclipse model at 
bit.ly/yardstickeclipse 

http://bit.ly/yardstickeclipse


REPLACE 
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NEWS LINKS 

NASA's OSIRIS-REx spacecraft arrives 
at asteroid Bennu 

 
December 4th, 2018 
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LIGO and Virgo announce four new 
gravitational-wave detections 

 
December 3rd, 2018 

Behaviour of fastest-growing white 
dwarf contradicts accepted theory 

 
December 9th, 2018 

Secrets from the Far Side of the Moon 
 

December 9th, 2018 

NEWS LINKS 
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https://www.sciencedaily.com/releases/2018/12/181204090906.htm
https://www.sciencedaily.com/releases/2018/12/181203111617.htm
https://astronomynow.com/2018/12/09/behaviour-of-fastest-growing-white-dwarf-contradicts-accepted-theory/
https://www.space.com/42677-secrets-far-side-moon.html


NEWS LINKS 

Researchers consider whether superno-
vae killed off large ocean animals at 

dawn of Pleistocene 
December 10th, 2018 

20 

OSIRIS REX discovers water on  
asteroid Bennu 

 
December 11, 2018 

Where did the hot Neptune's go? A 
shrinking planet holds the answer 

 
December 14th, 2018 

Every Few Hours There’s a Flash of 
Light Coming From the Moon. Another 

Impact. 
December 13th, 2018 

NEWS LINKS 

20 

https://phys.org/news/2018-12-supernovae-large-ocean-animals-dawn.html
http://www.skyatnightmagazine.com/news/osiris-rex-discovers-water-asteroid-bennu
https://windowonthesky.blogspot.com/2018/12/where-did-hot-neptunes-go-shrinking.html?fbclid=IwAR3FJ1Wl2KYsfMcBhpCT9TlS3DHP0K4D0Xv0uWOU0JfAOXG9ZkjrXWFAE00
https://www.universetoday.com/140849/every-few-hours-theres-a-flash-of-light-coming-from-the-moon-another-impact/


NEWS LINKS 

Juno's mission to Jupiter just hit its  
halfway point: Here's what  

we've learned so far 
December 14th, 2018 
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Saturn's Rings Are Beautiful,  
But They Won't Last 

 
December 18th, 2018 

New Horizons’ New Year’s Date  
with Ultima Thule  

 
December 18th, 2018 

Baby star's fiery tantrum could create 
the building blocks of planets 

 
December 21st, 2018 

NEWS LINKS 

21 

http://www.astronomy.com/news/2018/12/junos-mission-to-jupiter-just-hit-its-halfway-point-what-weve-learned-so-far
https://www.space.com/42773-saturn-will-lose-its-rings.html
https://www.seti.org/new-horizons-new-years-date-ultima-thule
https://www.sciencedaily.com/releases/2018/12/181221123729.htm
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MEMBER 
OBSERVATIONS 

(written, visual or photographic welcome) 

Mars and Neptune Conjunction 
 
I imaged Mars and Neptune last night (7 
Dec) at 18:58 with my 9.25” f/10 Schmidt-
Cass at the prime focus, with an exposure 
of 8 seconds at ISO 400.  According to 
Stellarium, Mars and Neptune were only 
about 17’ 34” apart at the time of the expo-
sure.  Had problems with a powerline be-
ing in the way, and trying to beat the 
clouds, so that is why the image of Mars 
shows a spike on it.  Unfortunately, more 
clouds rolled in right after this shot, so I 
couldn’t try for a longer exposure.  In any 
event, a longer exposure still would not 
have shown a disk on Neptune due to the 
combination of focal length and the size of 
the field, and Mars would have just been 
blown out even worse with a longer expo-
sure.   
Ken Boquist 

Comet Wirtanen 
 

I present Mr. Wirtanen’s comet.  While the com-
et was easy to see visually in my 80mm scope, I 
could not see it in my binoculars.  Not surprising 

given the crappy trans-
parency. 
 
    The tech details: 
 
Date/Time:  9 Dec 
2018 at 10:20 pm CST. 
Location:  Joy, IL 
Scope:  80mm f/6.8 
APO Refractor 
Camera:  Canon Rebel 
T2i 
Prime focus 
No filter 
300 seconds at ISO 
1600 
Conditions:  light fog, 
seeing:  4, transparen-
cy: 4.8 
Ken Boquist 
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MEMBER 
OBSERVATIONS 

(written, visual or photographic welcome) 

Comet Wirtanen 
 

I After the PAC meeting (Dec. 
10th),  I made an attempt at 
capturing 46P/Wirtanen  
(center of image) from my back 
yard.  I used a D7500 Nikon 
camera and 35mm F1.8 lens, 
ISO 1600 and 5 sec exposure 
time.  There is significant haze 
and light pollution, but the com-
et is clearly visible as a fuzzy 
little ball near the center of this 
image.  Neat!  Thanks.   
Al Sheidler  

(right) Photo of the comet 
taken  December 10th at 
9:19 p.m. by Ken Boquist. 
If you look close at the nu-
cleus, you can see move-
ment of the comet.  
 
“This was a 360 second 
exposure at ISO 800 from 
my backyard with my 
80mm scope using a UHC 
filter “ 
Ken Boquist 
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MEMBER 
OBSERVATIONS 

(written, visual or photographic welcome) 

MOVEMENT OF COMET 46/P WIRTANEN, 
10 DEC 2018 from 0400U TO 0420U 

The following four images (left) show the movement 
of Comet Wirtanen over a 20 minute period.  The 
first photo has an arrow to show a star that can be 
used as a reference point in following the movement 
of the comet.  The pictures were taken under terrible 
conditions, so various exposures were being used, 
and conditions changed from one image to the next. 

Ken Boquist 

300 second 
exposure 
ending at 
04:00. 

180 second 
exposure 
ending at 
04:05. 

420 second 
exposure 
ending at 
04:12. 

360 second 
exposure 
ending at 
04:20. 

(Below) Comet Wirtanen  drawn as observed from 
my home. Was easily visible in my telescope at 51X 
magnification.  I tried to photograph it but I don’t have 
a camera that would record it  so back to the old reli-
able. Most of what I could see was the nucleus.  

Terry Dufek 
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MEMBER 
OBSERVATIONS 

(written, visual or photographic welcome) 

Venus in Daytime 
 

I thought you might find these pic-
tures of Venus interesting.  I was 
outside this morning going for a 
walk and admiring the morning 
sky when I noticed the planet Ve-
nus near some tree limbs.  These 
pictures were taken at 8:17 this 
morning, Dec 23. Camera set-
tings:   
 
DSC_0125:  1/400sec, F11, 
FL=185mm, ISO200 (upper left) 
DSC_0126:  1/320sec, F10, 
FL=400mm, ISO200 
(lower right)  (continued next col                 

          umn left) 
 
This proves if you know right 
where to look, you can in-
deed spot Venus in day-
light.  It is really obvious once 
you know where to look and 
the tree limbs work great as a 
sighting tool!  According to 
Stellarium, Venus is 42% illu-
minated, which is confirmed if 
you zoom in on image 126.   
 
Let me also wish you all a 
Merry Christmas and Happy 
New Year.   
Al Sheidler  

Editors Note: I took Al’s second picture  (which was hi 

resolution) and enlarged the planet section (see left 
photo) and you could quite easily see  Venus’s phase 
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MEMBER 
OBSERVATIONS 

(written, visual or photographic welcome) 

More Photos of a  
Fast Moving Comet 

(left) are two pictures taken last evening 
(December 15th) from my back yard in Moline, 
Illinois.  These pictures were taken at 7:26 and 
7:28pm.  The 2 minutes between snapshots is 
sufficient to easily show the motion of the comet 
relative to the background stars.  These were 
taken with a Nikon D7500 SLR camera attached 
to a 10" Meade LX200 telescope with a 0.63 fo-
cal reducer, yielding an effective focal length of 
1575mm.  The camera was set to ISO6400 and 
10 second exposure time.  The comet was just 
visible to me in the finder scope, so I would 
guess binoculars would deliver a nice view.  If it 
is clear tonight, you might want to go out and try 
for it.  Good hunting!  Thanks.   
Al Sheidler 

A Nice Alignment  
in the Skies and a Comet 

 

 I tried to get a frame shot (right) of 
the Pleiades, Comet Wirtanen, and 
the Hyades together. Aldebaran is 
the lower left star in the Hyades.  
Roy Gustafson 
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 President Alan Sheidler called the December 
Business meeting of the Popular Astronomy 
Club to order in the Deere-Wiman Butterworth 
Center at  7:00  p.m. local time, on December 
10th, 2018. We had 22members and no guests 
attending.  
Al introduced  a new member, Dave Smith. 
 
BUSINESS MEETING 
The last business meeting notes (September 
2018 meeting) were not read but were accepted 
as posted in the October Reflections newsletter. 
A motion was made to accept as posted which 
was seconded  and  approved by a majority of 
the members.  
 
Secretary: 
Terry Dufek reported that the new business 
cards would be printed in January.  The general 
information had been updated and the back had 
been updated with a photo of the PACMO and 
Niabi information. 
 
Treasurer: 
Dale Hachtel reviewed the income and expens-
es of the latest treasurers report (see later in 
this issue). There is an issue with the 2019 cal-
endars because they were outsourced  to be 
printed and their current status of availability  is 
uncertain. Dale is still trying to contact the print-
er but has not been successful yet.  
 
Director of Observatories:  
The PACMO has been stored away for the win-
ter. The batteries have been removed and are 
charging. Al had made a trip out to the Paul 
Castle Observatory and reports it in ok condi-
tion. PACMO telescope needs collimating and it 
was decided to complete this after the begin-
ning of the year.  The plaques have been  re-
moved for updating . It was discussed about 
completing  the WIFI installation for the PAC-
MO. There is about $700 left of the grant for up-
grades to the PACMO 
 

Vice President: 
Dino continues to work on completing the web 
site for NCRAL 2019.  
 
ALCOR 
No issues to report other than because of the 
passing of William Bogardus,  Ron Kramer  is 
the new president of the Astronomical League. 
 
NCRAL 
Dino reports that the colored graphic  for the 
NCRAL t-shirt  should be finished by the end of 
the month  and then we can decide.  
 
Club T-shirt: 
Sara reported about the remaining availability of  
club t-shirts. She figured out that we need to 
order about 60 t-shirts of various sizes and that 
the cost would be about $700.  A motion to allo-
cate $700 from the treasury was made by Dino , 
seconded by Roy and approved by a majority. 
 
Donations: 
There was a discussion of donations or reim-
bursements to made to individuals or groups: 
 To Niabi for their use of the facilities    $100 
 To QCAS for participating  with Putnam Fun 

Night : $37.50 
 To the Nordicks for electricity and rent to 

Paul Castle Observatory: $301 
A motion was made, seconded and approved to 
make the expenditures. Dale will make the dis-
bursements 
 
A motion was made to adjourn the business 
meeting by Mark and seconded by Anne. All 
approved. 
 
Thank You cards 
Al displayed thank you cards (see announce-
ment page) received for Pac participating  in the 
First Lego League and from the Nelson family 
for the donation to the memorial fund  for Lillian 
Nelson.  
 

(continued on  next page) continued in next column) 



Newspaper Article 2019 
Jan Sara Sheidler  
Feb  Dino Milani 
Mar Terry Dufek 
Apr Ellen Tsagaris 
May  Dave Smith 
June  open 
July open 
Aug open 
Sept open 
Oct open 
Nov open 
Dec open 
 
Constellation Report 2019 
Jan Ian Spangenberg 
Feb  Wayland Bauer 
Mar Dino Milani 
Apr Dale Hachtel 
May  Terry Dufek 
June  Alex Holt 
July Frank Stonestreet 
Sept open 
Nov Roberta Wright 
Dec open 
 
Program 2019 
Jan Terry Dufek (planetary  photography) 
Feb  Jeff Struve (detecting exo planets) 
Mar Roberta Wright (smorgasbord)  
Apr Gerry Pearson (international Dark Sky) 
May  open 
June  Roberta Wright (smorgasbord)  
July open 
Sept  Roberta Wright (smorgasbord)  
Nov open 
Dec open 
 

Editors Note:  you are interested in contrib-
uting/ participating in the above programs, 
please let  Dino Milani or myself know. 
Thank you 
 

 

Observations and Contributions: 
 Ken Boquist had taken a picture of Comet 

Wirtanen (see this issue) 
 Dale Hachtel may have seen the comet in 

binoculars from  Port Byron.  
 Anne reported on a December 4th news sto-

ry about more Russians and Americans 
headed to the space station and a probe 
(OSIRIS-Rex)  had reached asteroid Bennu 
after 2 years.  

 Roy and Jan  did a presentation at the Orion 
school  towards the First Lego League.  

 Roy did a presentation to the Bettendorf 
School. 

 
Constellation Report: 
Roy did a report on the constellation of Taurus 
 
Presentation: 
Roy did a Year in pictures report of Popular As-
tronomy club activities.  
 
Upcoming Events: 
 The program in January is  about planetary 

photography (by Terry Dufek) and Ian Span-
genberg On Calisto 

 The January 20th total eclipse is visible from 
the quad cities. We discussed  getting to-
gether to view it with maybe a warming area.  
Announcement to come.  

• March 16th is WQPT Imagination Station 
WIU-QC Campus  

• March 23rd is Rock Island 30/31 Outreach 
7:30– 9 p.m. 

 
The meeting was then adjourned. 
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Answers from Crossword puzzle 
Across  
1. BLACK — ______ dwarf: a hypothesized white 
dwarf that has cooled down and no longer emits 
visible light  
5. SETI — Acronym of search for extraterrestrial 
Intelligence  
6. OPTICAL — A star that appears as a double 
due to an illusion; in reality, the stars may be far 
apart from each other and is known as an _____ 
double.  
8. NEREID — One of the satellites of the planet 
Neptune  
10. INTERPLANETARY — situated or traveling 
between planets.  
13. NADIR — point of the celestial sphere directly 
under the place where we stand.  
14. ARIEL — Name of the twelfth and brightest 
moon of the planet Uranus  
15. OORT — ____ Cloud: A roughly spherical re-
gion of space composed of comet-like bodies and 
other minor planets and asteroids that orbit dis-
tantly in planetary systems  
18. MINOR — ________ planet: a term used 
since the 19th century to describe objects, such 
as asteroids, that are in orbit around the Sun but 
are not planets or comets  
21. FACULAE — Bright areas on the face of the 
Sun, commonly in the vicinity of sunspots.  
22. RADIANT — The apparent origin, in the night 
sky, of a meteor shower. 
 26. APEX — solar ____ :The point to which the 
Sun appears to be moving with respect to the lo-
cal stars 
27. KEPLER — The three laws of planetary mo-
tion discovered by _____ in the early 17th century.  
28. ENCKE — ______'s Comet - The comet with 
the shortest known period  
29. PROTOPLANET — An astronomical object, 
approximately the size of the Moon, formed from 
the mutual gravitational attraction of planetesi-
mals; they are thought to collide with each other 
and slowly form planets  
30. ANNULAR — a type of eclipse occurs when 
the apparent disk of the Moon is smaller than that 
of the Sun 
 

Down 
2. CALLISTO — 2nd largest moon of Jupiter  
3. MERCURY — fastest moving planet in solar 
system  
4. INFERIOR — a planet that orbits between 
the earth and sun is known as an __________ 
planet  
7. CORONAGRAPH — A telescope that has 
an attachment which blocks out the direct light 
from the sun or other star, allowing examina-
tion of the corona and the detection of ex-
oplanets  
9. STARGAZING — The act of looking or view-
ing at the heavens  
11. LENTICULAR — A galaxy that like spiral 
galaxies has a flat disk but unlike them has lost 
most of its interstellar matter and therefore has 
no spirals; considered a transitional form be-
tween spirals and elliptical galaxies  
12. QUARTER — Either of the intermediate 
stages between the new  and full moons  
16. JOVIAN — 67 natural satellites orbiting the 
gas giant Jupiter. also known at the ______ 
moons  
17. HELIOCENTRIC — having or representing 
the sun as the center, as in the accepted astro-
nomical model of the solar system.  
19. DUMBBELL — famous planetary nebula 
shaped like an apple core. also know as the  
_________ nebula  
20. SATURN — 6th planet of the solar system 
in order from the Sun  
23. DEIMOS — outer most moon of Mars  
24. UMBRA — The area on the earth or moon 
experiencing the total phase of an eclipse.  
25. PERTERB — To cause a planet or satellite 
to deviate from a theoretically regular orbital 
motion. 
 

Continued in next column 


