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Cloudy Night Library 
Book review by Matt J. McCullar, FWAS 

The Invisible Universe: 
Probing the Frontiers of Astrophysics 
by George B. Field and Eric J. Chaisson 
 
Published 1985 by Vintage Books 
195 pages 
ISBN 0-394-74278-8 

 
Whoever heard of aiming a telescope at 
something you can’t see?  Well, astronomers 
do it all the time.  There’s a great many 
things in deep space emitting energy outside 
of our human visual range, yet they are just 
as important to our understanding of how 
the universe works.  “Perhaps as much as 
90% of the matter in the Universe is dark, 
invisible even to large optical telescopes,” 
the authors write.  The air we breathe on 
Earth keeps us alive, but it also has the 
unfortunate side effect of permanently 
“clouding out” a great deal of the entire 
electromagnetic spectrum.  We are only now 
finally getting to penetrate this great veil.   

Both authors, astrophysicists at Harvard 
University, explain many problems studied 
by astronomers involving “dark matter,” the 
Big Bang, X-ray astronomy, infrared 
astronomy, gravity waves, neutrinos, and 
more.   

Despite the enormous size of some radio 
telescopes, the information they gather is of 
rather limited resolution.  “While optical 
telescopes resemble human eyes, radio 
telescopes in this respect are more like 
human ears, giving only an indication of the 
direction from which the radiation is 
coming,” Field and Chaisson report.   

Here we learn that radio waves can travel 
through dust clouds in space, allowing us to 
“look” behind them.  Some infrared 
observing can actually be done from the 
ground, because of narrow-wavelength 
“windows” through our atmosphere.  Even 
so, it took IRAS (Infra-Red Astronomical 
Satellite) launched in the early 1980s to get 
above our blanket of air and get the first 
serious look at the universe in the infrared 

domain.  At the other end of the spectrum, 
the X-ray satellite Einstein took over 25,000 
images at about the same time.   

 

What all have radio astronomers discovered?  
Well over 60 species of molecules in the dark 
clouds of our Milky Way, from ammonia to 
water vapor.  Radio astronomers have also 
determined how these molecules are 
distributed throughout space.  Some 
molecules seem to be prevalent in the same 
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amount everywhere, while others collect in 
regions of clouds.  The presence of carbon 
monoxide has been used to map the spiral 
arms of our own Milky Way galaxy.   

The Invisible Universe relates how 
astronomers detected X-rays coming from 
nearly all types of stars by the early 1980s.  
This may not have been so surprising in 
retrospect, because our Sun is thought to be 
quite average as stars go.  Apparently all 
stars sport stellar flares and stellar winds.  
Some “starspots” are so large that they can 
blot out a relatively large region of a star’s 
disk.  “Blue stars have by far the strongest 
stellar winds,” say the authors.  But red 
stars are so much cooler that they emit no 
detectable ultraviolet or X-ray radiation.   

“Somewhat more surprisingly, radio 
techniques are also helping us discern the 
halos of galaxies – huge regions of thin gas 
extending well beyond the 100,000-light-
year limit considered, until recently, to be 
the typical dimension of most galaxies.  We 
are beginning to suspect that most galaxies 
are much larger than their optical 
photographs suggest.  Their invisible gases 
stretch so far beyond their visible images 
that they sometimes seem to merge with the 
invisible extensions of neighboring galaxies.”  

I most enjoyed an anecdote by one of the 
authors about examining a potential 
supernova with a radio telescope.  

Somehow, astronomers convinced the 
federal government to shut down a great 
deal of military and reconnaissance radio 
equipment all over the world for a few 
minutes – just long enough for astronomers 
to take their measurements.  It’s extremely 
unlikely, in these post-9/11 days, that such 
radio silence could be willingly achieved ever 
again.   

Why do astronomers think there is more 
mass out there than is visible or detectable?  
Because “the motions of various stars within 
galaxies are so large that galaxies would 
soon disperse into intergalactic space if the 
only gravitational attraction holding them 
together were that of the stars we see.  
Additional mass must be present in some 
form that is hidden from our immediate 
view.”   

Each chapter begins with an extensive quote 
from Galileo’s writings.  This balances one of 
the last lines from The Invisible Universe 
from Field and Chaisson: “In all of history, 
there have been only two periods in which 
our perception of the Universe has been so 
revolutionized within a single human 
lifetime.  The first occurred nearly four 
centuries ago at the time of Galileo; the 
second is now under way.” 

There are plenty of illustrations, and no 
mathematical equations.  Recommended for 
readers 15 and up.     

 
 

Young Astronomers 
 

The Young Astronomers meeting will not meet in December, but the topic in January will on 
The Young Astronomers meeting won't meet in December, but the topic in January will on 
identifying constellations. 

Find and identify 5 constellations, give the proper name and its 
representative name (i.e. Orion - The Hunter)  

The young astronomer must study these on their own and show that they 
can identify and locate these constellations to the YA! leaders – an adult can 
assist in learning but no assistance is allowed when they actually present to 
the YA! leader to earn the badge. 

Constellation flash cards (northern deck) can be downloaded from the eGroup folder:  

Files > Young Astronomers Group > Constellations  
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Superman’s home found! 
Superman was born on Krypton but was launched toward Earth as an infant by his father, Jor-El, 
just before the planet's destruction. After touching down in Kansas, Superman was raised as 
Clark Kent by a farmer and his wife.  

Now Superman will apparently know exactly where he came from.  
“Yes, the rumors 
are true. This 
past week in 
Action Comics 14, I 
helped Superman 
find his home 
planet Krypton. 
But more 
importantly, in 
real life, DC 
comics now has a 
star on the sky -- 
the right 
distance and the 
right color -- to 
serve as 
Superman's home 
star system.” 
 - NDT 
 

 
If you are amateur-astronomy-fluent, the star is: LHS 2520 

RA:    12h 10m 5.77s 
Dec:    -15O 04m 17.9s 
Proper Motion:  0.76 arcsec/yr 
Position Angle:  172.94 degrees 

Spectral Class:  M3.5 V 
Color:   Red 
Temp:    3000 kelvins 
Distance:   27.1 (+/- 8) light years 
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Here are a couple of pictures from October 19th’s star party at the Fitzgerald school. It was 
held in conjunction with the school's Fall Festival. We had approx. 150 people stop by to look 
at the Moon and Mars. In fact, we were set up next to an old minivan that people were taking a 
sledgehammer to so we got quite a bit of foot traffic from that. I also had time to look at the 
sun and decided to take a shot of it.         (Text & Photos by Patrick McMahon, also cover image) 

 
- 6 -                                                       Fort Worth Astronomical Society                                      December 2012 



Illuminated Librations of the Moon – December 2012 
DD  SLONG  SLAT  TLIB ILL% 
01  -99.2  54.6   5.3 0.95 
02 -100.9  50.8   6.8 0.90 
03 -102.3  48.2   8.1 0.84 
04 -103.2  46.0   9.1 0.76 
05 -103.6  43.9   9.7 0.67 
06 -103.4  41.9   9.9 0.57 
07 -102.6  39.8   9.7 0.46 
08 -101.2  37.3   8.9 0.36 
09  -99.2  33.9   7.6 0.25 
10  -96.7  28.6   5.9 0.16 
11  -94.1  17.6   3.9 0.08 
12  -92.1 -17.7   2.0 0.03 
13  136.7 -86.8   2.4 0.00 
14   99.4 -61.5   4.5 0.01 
15  100.8 -52.2   6.6 0.04 
16  102.3 -47.1   8.3 0.10 

DD  SLONG  SLAT  TLIB ILL% 
17  103.2 -43.6   9.5 0.18 
18  103.5 -40.9  10.1 0.28 
19  103.0 -38.7  10.1 0.38 
20  102.0 -36.6   9.6 0.48 
21  100.4 -34.4   8.6 0.58 
22   98.5 -31.5   7.2 0.67 
23   96.3 -27.1   5.6 0.76 
24   94.1 -18.3   3.9 0.84 
25   92.3    4.4   2.3 0.90 
26   93.8  62.2   1.7 0.95 
27  113.9  83.1T   2.8 0.98 
28   94.6  58.0T    2.5 1.00 
29 -100.9  57.0T   5.9 1.00 
30 -102.5  54.6   7.2 0.98 
31 -103.2  51.6   8.1 0.94 

 
 
 
 
 
 

Proposed Club Bylaws Revisions 
There are proposed changes to the Bylaws, mostly for clarification. All members are encouraged 
to read these proposed changes on our Y!G pages. The redlined document may be found at: 
FILES > CLUB BYLAWS > Redline_FWAS_Bylaws_v1_0 - FWAS_Bylaws_v1_2a.pdf . 
 

December Meeting at Mercado Juarez 
Our December Meeting will be our dinner at 
Mercado Juarez at 1651 E. Northside Drive in 
Fort Worth 76102 again this year. It will be 
open menu (order and pay for your party’s food 
& drink).  

There will be a White Elephant gift exchange 
for those wishing to partake. In past years, this 
gift exchange has seen such novelties as a 
Rocking Reindeer plush toy that defies you to 
find the OFF button, a Three Finger Collimating 
Tool (a brick, yes a brick), and who can forget 
our beloved unofficial mascot Coconut Joe (a 
disturbing clown face painted on a coconut). 
Sometimes, there is cool stuff too. 

Many of our recent events have been clouded 
out, and this is a perfect opportunity to show 
that water vapor who’s boss while enjoying an 
evening with your fellow club members having 
fun and food. Watch it be a crystal clear night 
with exceptional seeing. Later that night, Algol 
is at minima at 2329 & is near zenith at 75O 
 
December 2012                                     Fort Worth Astronomical Society                                                         - 7 -  



Contact information: 
Info Officer (General Info) – info@fortworthastro.com 
Website Administrator – webmaster@fortworthastro.com 

Postal Address: 
Fort Worth Astronomical Society 
5801 Trail Lake Dr 
Fort Worth Tx 76133-2734 
 
Web Site: http://www.fortworthastro.org  
Facebook: http://tinyurl.com/3eutb22 
Twitter: http://twitter.com/ftwastro 
Yahoo! eGroup: http://tinyurl.com/7qu5vkn 

Officers (2011-2012):  
President – Shawn Kirchdorfer, president@fortworthastro.com 
Vice President – John Dowell, vicepres@fortworthastro.com 
Sec/Tres – Lewis Westerfield, sec-tres@fortworthastro.com 

Board Members: 
 2010-2012 

o Phil Stage 
o Bruce Cowles 

 2011-2013 
o Matt Reed 
o Ronnie Newman 

 
Newsletter: 
The FWAS newsletter, Prime Focus, is 
published monthly. Letters to the editor, 
articles for publication, photos, equipment 
reviews, or just about anything you would 
like to have included in the newsletter that 
is astronomy related should be sent to: 
primefocus@fortworthastro.com.  
EDITOR POSITION IS OPEN. SEE AN 
OFFICER OR BOARD MEMBER TO 
VOLUNTEER. 

Meetings: 
FWAS meets at 7:00 PM on the third 
Tuesday of the month at the UNT Health 
Science Center – Research & Education 
Building, Room 100; 3500 Camp Bowie 
Blvd; Ft. Worth. Guests and visitors are 
always welcome. 

Outreach: 
Items concerning FWAS Outreach activities 
should be addressed to 
outreach@fortworthastro.com (Patrick 
McMahon) 

Young Astronomers*: 
FWAS’ youth activities (known as YA!) 
meet on the 3rd Saturday of every month 
between 7pm and 9pm (check our calendar 
for time changes throughout the year - 
determined by seasonal sunset times). This 
group meets for one hour at the Parkwood 
Hill HOA Club House - 5573 Eastwedge 
Dr., Fort Worth, TX 76137. YA! 
Coordinators:  ya@fortworthastro.com 

 
 
 
 
 
 
 
 

FWAS Annual Dues: 
$40 for adults / families & households, 
$20.00 for students (half-price Dec 1 thru 
May 31); Membership runs June 1st through 
May 31st. (Lewis Westerfield), Please make 
checks payable to: 
Fort Worth Astronomical Society 
Cash and checks should be paid in-person 
at the next indoor meeting, or checks can 
be mailed in the traditional way. Members 
should check the eGroup for the latest 
postal mailing address listed by the 
Secretary/Treasurer. Credit card payments 
(for membership renewals only) can be 
made through PayPal (private link is on the 
club’s Yahoo eGroup – no PayPal account 
required). 
 
Discount Magazine Subscriptions: 
Sky & Telescope, Astronomy, and StarDate 
(McDonald Observatory) magazines are 
available for discounted subscription rates 
through our association with the NASA 
Night Sky Network and the Astronomical 
Society of the Pacific. The link can be found 
on the club’s Yahoo eGroup. (Members 
Only) 

Astronomical League Membership: 
Your FWAS membership gives you 
associate membership in the Astronomical 
League. This gives you access to earn 
various observing certificates through the 
AL observing clubs. You also receive their 
quarterly magazine, Reflector. AL 
Observing clubs: http://tinyurl.com/7pyr8qg 

 
 
 
 
 
 

Fort Worth Museum of Science & History 
Monthly Star Parties: 
FWAS, as part of our historical relationship 
with the Noble Planetarium*, participates in 
the monthly museum star parties by 
supplying the telescopes and manning to 
expose the public to amateur astronomy as 
a hobby, and to possibly spark interest in 
joining our club. This is an excellent 
opportunity to socialize with and to get 
advice or help with your own equipment 
from other FWAS members. FWMSH star 
party schedule: http://tinyurl.com/bosbwqa 

Observing Site Reminders: 

Be careful with fire, mind all local burn 
bans! 

Dark Site Usage Requirements (ALL 
MEMBERS): 

 Maintain Dark-Sky Etiquette 
(http://tinyurl.com/75hjajy) 

 Turn out your headlights at the 
gate! 

 Sign the logbook (in camo-
painted storage shed. Inside the 
door on the left-hand side) 

 Log club equipment problems 
(please contact a FWAS Trustee 
to inform them of the problem) 

 Put equipment back neatly when 
finished 

 Last person out: 
o Check all doors – 

secured, but NOT 
locked 

o Make sure nothing is 
left out 

*see our website for more information

 
 
 

“See the universe with your own eyes” 
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