
 
DEC. 6-7  KROES OBSERVING NIGHT 

Tony Kroes has invited 
all NPMAS club members to 
join him for two nights of 
observing. You can share views 
through his 12” Meade LX200 
telescope mounted in his new 
observatory or you can set up 
your own scope outside.  

    You can arrive anytime 
after 6:00 PM. The horizons are clear 270 degrees 
around from the NE to South to the NW. He has plenty 
of room for observing and parking, so come one - come 
all! The kitchen will be open for those that want to warm 
up and the stove and microwave will be available to do 
popcorn, coffee, cocoa, or whatever else keeps you 
warm in the night. Bring your own supplies, Tony will 
supply the facilities.  
 Directions are as follows: From the Green Bay 
area, take Hwy 29 (Shawano Ave) West out of town 
toward Shawano. 1 mile beyond the Hwy 32 
exit/overpass (Pulaski) you will find Hwy 156 (St. 
Augustine). Take Hwy 156 to the left (West) 4 miles to 
the stop sign (Hwy 55). Continue straight through on 
Hwy 156 one more mile to Fir Rd (it's the first road to 
the right after a row of 4 ranch style homes). Take Fir 
Rd to the right (it only goes to the right) for about a mile 

- it 'T's off at Cedar Dr. Turn left onto Cedar Drive, and 
left again into the driveway of the first house on the left 
(there are blue reflectors at the end of the driveway). The 
address is W2175 Cedar Drive - it has one large tree in  
 
the front yard, and 2 big silos out back. Park in the grass 
along the right side of the driveway in an orderly row 
and come knock on the breezeway door! 
 If you would like to contact Tony call at 920-
822-4959 or email him at akroes@kotsl.com 
  
DEC. 11  CLUB MEETING 
 Our December meeting topic has been changed 
to "Quantum Mechanics" and the talk will be given by 
club member Steve Mofle. The meeting will begin at 
7:00 pm at the Neville Public Museum. We hope to see 
you there. Remember that club owned astronomy books 
and videos are also available FREE OF CHARGE at the 
club meetings. Happy Joes to follow! 
 
DEC. 14  HOLIDAY PARTY 
 
 CANCELLED: The NPMAS Board of Directors 
has decided to reschedule the Holiday Party to sometime 
early in 2003. We will post the new date as soon as it 
becomes available. 
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A GLANCE OUTSIDE - December 
04 - New moon  
06 - Venus-Mars quasi-conjunction (1.3 degrees) 
06 - Venus at greatest brilliancy (-4.7 mag.) 
11 - First Quarter Moon 
14 - Geninid meteors peak 4:00 AM(95 per hour)
15 - Double shadow transit on Jupiter (2:33 AM) 
16 - Double shadow transit on Jupiter (9:02 PM) 
17 - Saturn at opposition (-0.5 mag) 
19 - Full moon 
21 - Solstice (8:14 PM) 
22 - Ursid meteors peak 1:00 PM (20 per hour) 
23 - Double shadow transit on Jupiter (10:55 PM)
27 - Last Quarter Moon 
31 - Double shadow transit on Jupiter (12:48AM)

WHAT’S UP 
IN DECEMBER 
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The Eyepiece is mailed directly to each member who 
requests it as a benefit of membership. Please submit 
comments, articles, and other material to: 
 

Editor 
Wayne Kuhn  - (920) 468-0765 

2235 Red Lodge Court, Green Bay, WI 54311 
Email – waylin98@gbonline.com 

 
Written and graphic material from this publication may be 
reprinted only for non-profit use, provided credit is given to 
the writer(s). and The Eyepiece. Any other use of material is 
subject to the express permission of the author or the editor. 
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Tony Kroes 
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Pulaski, WI 54162 

920-822-4959 
akroes@kotsl.com 

BOARD MEMBER 
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Green Bay, WI 54303 

920-435-7350 
wd9ege@gbonline.com 

If you have questions or need help, here’s who to call: 
 
ASTROPHOTOGRAPHY:   TK 
AUTOSTAR COMPUTER SYSTEMS:   WK 
BINOCULARS:   KD, RN, WK 
CCD IMAGING:   TK 
CONSTELLATONS:   SM, WK 
DEEPSKY OBJECTS:   DS, SM, TK 
DIGITAL SETTING CIRCLES:   DD, GM 
DOUBLE STARS:   KD, RN 
EYEPIECES:   GM 
LX200 COMPUTER SYSTEMS:   GK, TK 
SCHMIDT-CASSEGRAIN TELESCOPES:   GK, TK, WK 
REFRACTOR TELESCOPES:   SM 
MOON:   KD 
NEWTONIAN TELESCOPES:   DD, GM, RN, SM 
NEXSTAR COMPUTER SYSTEMS:   TJ 
OBSERVATORY BUILDING:   GK, GM 
PLANET OBSERVING:   KD, SM, TJ 
SOLAR OBSERVING:   KD, TJ 
STAR HOPPING:   DS, SM, WK 
TELESCOPE BUILDING:   GM, RN 
 

LEGEND 
 
  DD = Don DeWitt / 920-405-8534 / ddewitt@netnet.net 
  DS = Dan Sheber / 920-468-0180 / dpskydan@aol.com 
  GK = Gerry Kocken / 920-336-8594 / gerrykockenwi.com 
  GM = George McCourt / 920-468-9296 / mccourtgal9@prodigy.net 
  KD = Kat. DeWitt / 920-405-8534 / kdewitt@netnet.net 
  RN = Ray Nancoz / 920-746-0428 / rayn@itol.com 
  SM = Steve Mofle / 920-866-3523 / moflephoto@gbonline.com 
  TJ = Tom Jorganson / 920-722-2829 / tjorgenson@new.rr.com 
  TK = Tony Kroes / 920-822-4959 / akroes@kotsl.com 
  WK = Wayne Kuhn / 920-468-0765 /  waylin98@gbonline.com 

PARMENTIER OBSERVATORY 
 

 Observatory Phone:  920-845-5626 
 Ron’s Home Phone:  920-336-5878 
 Ron’s Mobile Phone:    920-609-3858 
 

CRIVITZ OBSERVING SITE 
 

Dave &  Carol Jorgenson 
N8764 Caldron Falls Rd.,  Crivitz, WI 54114 

Phone: 715-757-3296   Email: djcycles@cybrzn.com

CLUB TELESCOPES 
 

All club members are eligible to use the club telescopes. To make 
arrangements, contact: 
 
10” DOBSONIAN – Gary Baier, 437 Robert Lane, Green Bay, WI 
54311   Phone: 920-391-9654   Email: gbaier@netnet.net 
 
8” TRIPLE AXIS - Ray Nancoz, 3446 Big Creek Road, Sturgeon 
Bay, WI 54235   Phone: 920-746-0428 
Email: rayn@itol.com 

CLUB PATCHES, VIDEOS & BOOKS 
 

Sew-on patches with the NPMAS club logo are available for $4.00 
each. They are four inches long on all sides. Also there is a small 
selection of video tapes and books available to load to club members at 
no cost. Please contact Dick Francini at: 
Phone: 920-338-8504     email: dfrancini@pollycello.com 



FROM THE 
TREASURER 

 
by Dick Francini 
 Some of you may be wondering why no one has 
asked you for a check for your 2003 NPMAS dues? We 
decided to hold off until the museum issue was settled 
before we collected dues. This issue is now behind us, 
and it is my duty to start bugging all the members for 
next years dues. The payment will stay the same as last 
year, with single members at $15 and families at $25. I 
will not be at the December meeting but fortunately 
Wayne Kuhn will be collecting for me so try to 
remember to bring your check book.  
 Anyone not planning on attending this meeting 
can send me a check made out to NPMAS. Send it to 
Dick Francini, 1805 Christie Court, De Pere, WI. 54115. 
I'll follow up with an email or phone call to those who 
do not send me a check.  
 Membership in NPMAS is a real bargain when 
you consider the benefits you can receive from club. 
You get discounted magazine subscriptions, calendars, 
observer handbooks, and merchandise from the Sky 
Publishing catalog. You have the opportunity to go to 
our informative meetings, star parties, meet at Ron’s, 
Tony's, or Gerry’s observatories to look through their 
scopes or other members scopes. We also try to offer 
you a variety of activities you can participate in during 
the year (just check out the 2003 calendar of events on 
page 6). And finally, last but certainly not least, the 
chance to share your passion of astronomy with other 
people with similar interests. Not bad for $15!  
 If your address, phone number, or email address 
has changed during the past year, please note this on a 
piece of paper so we can update our files. Also note if 
you have a new telescope or pair of binoculars. 
 Your treasurer, Dick Francini 
 
 

A LOOK BACK 
AT NOVEMBER 

 
CLUB MEETING  NOV. 12 
 Thirty-five people attended the November 
meeting at the museum. Club business was held in the 
first hour and included discussion of the Brown County 
Board’s decision to keep the museum open on 
Wednesday nights (great for NPMAS!) and the 
dispensing of observing awards. Don Dewitt received 
Earth Orbiting Satellite certificate #9,  Tony Kroes 

received Universe Sampler certificate #35, and Dan 
Sheber received Arp Peculiar Galaxy certificate #23V 
(visual) and Lunar Club certificate #327. 
Congratulations to all! 
 During the second hour Katria DeWitt gave a 
talk on “Satellite Observing”. She talked about the 
different type of satellites and the Astronomical 
League’s observing program. Great job Kat! 
 
LEONIDS 2003 
By Wayne Kuhn 
 Everyone who new about the potential for the 
2003 Leonid meteors seemed to be excited about it and 
planned to be outside to observe it. Even some of the 
people I work with who had no more than a passing 
interest in astronomy were planning to take a peak. 
 Unfortunately clouds and snowflakes obscured 
the first peak that occurred around 10:00PM. I assume 
most people went to bed, giving up on the idea of 
observing the potential storm. Others probably set their 
alarm clocks to wake them in time for the second peak 
around 4:00AM. I stubbornly stayed up and watched TV 
until the time came to get ready. 
 Earlier I had talked with Lynn Ward about 
joining her and Amy Drew at Tony Kroes’ place, Cedar 
Drive Observatory, to watch the show. I made my hot 
chocolate, loaded the car and set out for Pulaski. It was 
extremely foggy but I could make out the moon and 
Jupiter up above. I placed a call to Tony who said the 
skies were clear by him and I let him know that the three 
of us were on our way. 
 Upon arriving we started to set up our chairs on 
a large concrete slab in Tony’s backyard. I positioned 
my van right behind us to block out as much of the 
moon’s rays as possible. This made a big difference in 
reducing glare and seeing as many Leonids as possible. 
Tony threw and old mattress on the concrete and laid on 
it while his new wife Tara (congratulations!!!) had a 
nice padded recliner. We observed from about 3:45 AM 
to 5:30 AM. I was content just to lay back and enjoy the 
show without counting. Tony recorded his observations 
which follow.  To see the graph of activity, click here 
 
   Time watched: 3:45 to 5:30 = 1.75 hours 
   Meteors logged: 229 meteors  
   226 Leonids, 3 sporadics (2 of which were probably 
   our own space junk) and 3 satellites 
   Max activity in one minute (actual count): 12 meteors 
   during 10:43 UT (4:43 Local) 
   Peak Time: approximately 10:40 to 10:50 UT (4:40 to  
   4:50 Local) 
 
 Unfortunately those people I mentioned that 
work with me did not see any. They were up at the right  

www.npmas.com/newsletter/eyepiece_2002/2002leonidgraph.htm


time but did not venture away from the city and were 
probably victims of light pollution and haze. 
 
MORE ON LEONIDS 2003 
 Club member Jim Sentowski sent me a note 
stating that at one point he had counted 18 in one minute 
or an hourly rate of 1,080. This happened around 4:50 
AM at his home in the town of Lawrence.  
 
 

MUTUAL EVENTS 
OF JUPITER’S MOONS 

 
In the table on the next page all events are listed by date 
and Universal Time (subtract 5 hours for Central time). 
The pairs of times immediately after the date give the 
beginning and end of the partial phase (exterior contacts) 
of the phenomenon as seen from Earth. These include 
the travel time needed for the satellite’s light to reach us.  
 The next column ("Event type") tells, in 

shorthand notation, which satellite occults or eclipses 
which other. For example, 4o3 means that satellite IV 
(Callisto) occults satellite III (Ganymede) by passing in 
front of it. Similarly, 1e2 means that satellite I (Io) 
eclipses satellite II (Europa). In the case of an eclipse, 
the satellites themselves are usually well separated as 
seen from Earth, but one satellite fades and then 
brightens again as it passes through the shadow of the 
other. Sometime these notations are followed by A for 
annular or T for total; otherwise the event is partial. 
Eclipses of a satellite in the penumbra (outer fringe) of 
another satellite’s shadow are not considered here; we 
list eclipses by the umbra (shadow core) only.  
 The "magnitude" of an event is expressed by the 
percentage of the more distant satellite’s diameter that is 
obscured. In the case of an annular occultation, the 
magnitude is simply the ratio of the diameters of the two 
bodies. Finally, the last column in the table gives the 
duration of the annular or total phase (if any) in seconds. 
This phase generally occurs near the middle of the time 
interval specified for the partial phase.  
 Of course, only some of these events can be seen 

PLANET WATCH  by Wayne Kuhn 
 

Mercury emerges low in the southwest during evening twilight in the second half 
of the month. It shines at magnitude –0.6. 
Venus stands about 20 degrees above the southeastern horizon at the beginning of
morning twilight. It is in quasi-conjunction with Mars on Dec. 6 and shines at 
magnitude –4.6. 
Earth’s Moon: Moon reaches perigee (225,115 miles from Earth), on the 2nd at
4:00 AM CDT (large tides). New Moon is at 2:34 AM CDT on the 4th.   First
Quarter Moon is on the 11th at 10:49 AM CDT. Moon reaches apogee (251,601
miles from the Earth) on the 13th at 11:00 PM CDT.  Full Moon is on the 19th at 
3:10 PM CDT.  Last Quarter Moon is at 7:31 PM on the 26th. 

Mars moves from Virgo to Libra at midmonth and continues to improve in visibility in the morning sky.
By month’s end, it rises about 4 hours before the Sun and stands nearly 20 degrees above the
southeastern horizon at the beginning of morning twilight. Mars is in quasi-conjunction with brighter
Venus on Dec. 6th. It is occulted by the Moon on Dec. 30th. It shines at magnitude 1.7 and is 4.2” in 
size. 
Jupiter is in Leo and is stationary on Dec. 4th. It rises in the east-northeast in midevening.  It is mag. –
2.4 and is 41.7” across. 
Saturn is in Taurus, rises near sunset and sets near sunrise. It is at opposition with the Sun on Dec. 17th.
It shines at magnitude –0.5 and is 20.5” in size. 
Uranus is in Aquarius near the boarder with the constellation Capricornus this year. Its southerly
declination  makes it low in the sky but it still shines at magnitude 5.8, an easy binocular target. 
Neptune is in the constellation Capricornus and shines at magnitude 7.9. 
Pluto lies in Ophiuchus and is magnitude 13.8. 
 
 



from a given geographical location. The sole 
requirement is that Jupiter be above the horizon in a 
clear, dark sky at the time of an event. For example, 
observers in North America can see most events that 
occur between 4h and 12h UT in December, and 2h and 
11h in January and February.  
Date Start End Event Mag. Duration 
2002  (UT)  (UT) Type  % (A or T)  
Dec. 5  20:10  20:35  3o4  93       –  
Dec. 5  23:55  24:01  2e1  42       –  
Dec. 6  01:58  02:03  2o1  16      –  
Dec. 7  13:03  13:20  1o4A  75       99s  
Dec. 7  22:10  22:24  1o4  71       –  
Dec. 9  13:07  13:13  2e1  51       –  
Dec. 9  15:10  15:14  2o1  12       –  
Dec. 11 06:25  06:26  3o1  01       –  
Dec. 13 02:20  02:26  2e1A  57       63s  
Dec. 13 04:21  04:25  2o1  08       –  
Dec. 15 10:30  10:38  4o3  46       –  
Dec. 15 11:36  11:42  4o2T        73s  
Dec. 16 02:07  02:13  4o1T        54s  
Dec. 16 15:33  15:41  2e1A  58       105s  
Dec. 16 17:33  17:36  2o1  5         –  
Dec. 18 09:12  09:16  3o1  15       –  
Dec. 20 04:48  04:55  2e1A  59       122s  
Dec. 20 06:46  06:48  2o1  03       –  
Dec. 20 21:00  23:33  2o1  52       –  
Dec 22 16:47  17:57  2o3  48       –  
Dec. 23 00:15  01:18  2o3A  59       634s  
Dec. 23 18:04  18:12  2e1A  60       122s  
Dec. 23 20:00  20:02  2o1  01        –  
Dec. 24 03:08  03:13  2o4  32       –  
Dec. 24 03:53  03:59  1o4  66       –  
Dec. 24 08:14  08:53  2o1  76       –  
Dec. 24 13:16  13:37  2o1  26       –  
Dec. 25 01:45  01:54  3o4  44        –  
Dec. 25 12:05  12:11  3o1  24       –  
Dec. 26 03:03  03:21  3o1  25       –  
Dec. 26 09:27  09:41  3o1  26       –  
Dec. 27 07:20  07:30  2e1A  61       96s  
Dec. 27 09:16  —  2–1  —       –  
Dec. 27 19:59  20:31  2o1A  86       143s  
Dec. 28 02:56  03:11  2o1  23       –  
Dec. 29 14:29  14:55  2o3  13       –  
Dec. 30 05:55  06:23  2o3  51       –  
Dec. 30 20:40  20:50  2e1  60       –  
Dec. 30 21:13  21:26  4o3  48       –  
Dec. 30 22:34  —  2–1  —       –  
Dec. 31 10:26  11:06  2e1  26       –  
Dec. 31 16:24  16:35  2o1  21      -- 

2003 CALENDAR OF CLUB EVENTS 
 Here is the new 2003 schedule of club events. 
Clip it and keep it for a handy reference. Also mark 
down the dates that interest you on your 2003 calendar.  
 It looks like it’s going to be a great year! 
 

 

NPMAS 2003 Calendar of Events
January 
08      Monthly Meeting - Astrophotography 
24-26 Camp U-Nah-Li-Ya Winter Weekend 
February 
03-09 Winter Star Party - Florida Keys 
12      Monthly Meeting - Public Observing Night/Open 
Agenda 
March 
12      Monthly Meeting - Women in Astronomical History
15      Field Trip to Yerkes Observatory 
29      15th Annual Messier Marathon 
April  
04-05 Spring Public Observing Weekend 
09      Monthly Meeting - Eyepieces 
25-26 Parmentier Observing Weekend 
27-May 3 Texas Star Party 
May 
02-03 NCRAL Convention - Door Peninsula AS 
14      Monthly Meeting - How to Clean Your Optics 
29-June 1 Wisconsin Observers Weekend 
June 
11      Monthly Meeting-Galaxies 
27-28 P.O.W. Weekend with NEWSTAR and DPAS 
July 
08-13 ALCon Convention, Nashville Tennessee 
09      Monthly Meeting 
25-26 Parmentier Observing Weekend 
August 
01-03 Northwoods Starfest 
13      Monthly Meeting - Speaker from Astrophysics 
29-31 Labor Day Observing Weekend 
September 
10      Monthly Meeting - Constellation Folklore 
18-21 Astrofest XXIV - Kankakee Illinois 
26-27 Parmentier Observing Weekend 
October 
03-04 Fall Public Observing Weekend 
08      Monthly Meeting - Club Elections/Open Topic  
24-25 Crivitz Observing Weekend  
November 
19      Monthly Meeting at Barlow Planetarium 
21-22 Observing Weekend - site to be determined 
December 
10      Monthly Meeting - NASA 



FROM THE 
MEMBERSHIP 

 
THE CALDWELL CHALLENGE 
By Dan Sheber 
  The Astronomical League had started a new 
observing program in August of 2001 observing the 
Caldwell List, and I’m the only person in NPMAS who 
had observed and also re-visited these required 70 
objects during this past year.  If anyone in our club has a 
quest to observe these objects, the main purpose of this 
article is to tell you what to expect.  If you are a person 
who is just starting to do Deep Sky observing programs 
for the A.L., the Caldwell list is what I would 
recommend doing after the Messier list, and before the 
Herschel list, or while working on Herschel list. 
 Sir Patrick Caldwell Moore had created the list 
over 20 years ago, and is getting rather old now.  He is a 
well noted astronomer in England, and prefers observing 
the old fashion way.  It was his wish for others to find 
these objects the old fashion way as he did (manually) 
many years ago.  Since there are only 70 objects 
required, I personally do not have a problem with that, 
and that is why I re-visited them to refresh my memory. 
 At first, the A.L. web page for this program was 
rather vague and disappointing  to some including 
myself.  The rules were quite unclear, and several 
questions were asked to clarify what was exactly 
required in the rules. I had found out that another person 
had asked the same question as myself just a couple days 
before me, and it ended up being an oversight by the 
coordinator and her club while writing the rules.  I never 
understood why the award web page said “who will be 
#1?” when Sir Patrick was actually #1 when names were 
finally entered.  This article isn’t meant to be about the 
web page, so let’s talk about the list. 
 The Caldwell list actually contains a total of 109 
objects….similar to the size of the Messier list, except it 
also contains some objects from the southern 
hemisphere.  There are actually 2 awards for this 
program.  The base award is called “The Silver award” 
and requires observations of only 70 Caldwell objects.  
The honorary award is called “The Gold award” and 
requires observing all 109 objects.  From Green Bay 
Wisconsin there are about 73 to 75 objects visible, but a 
handful of them look rather faint.  To get a list of the 
objects, you can go to the Astronomical League web site 
(www.asroleague.org) or Caldwell cards containing the 
list can be purchased at a club meeting.  The information 
for observations is the same as that of the Herschel 
observing programs, and sketches of objects are 
optional.  If you should happen to be traveling south, 

you may be able to look at Omega Centauri and a few 
other bright ones to avoid a few of the faintest northern 
objects. 
 I actually enjoyed revisiting these objects 
because it allowed me to see the list as a whole.  I found 
that about 50 of the 70 objects (visible in our area) were 
rather bright for an 8” telescope, and not too hard to 
find.  None of the objects are Messiers, but some do 
require nebula filters and a dark sky such as the North 
American Nebula, the Veil Nebula, and the Helix 
Nebula to name a few.  About 40 to 50 objects on the list 
are also among the 800 Herschel objects, but only about 
10 from the Herschel II list. I noticed that many of these 
objects have special “names” to them.  I also noticed out 
of the 16 people who observed 70 Caldwell objects, 12 
have already done the Herschel objects.   
 Even though most of these objects are bright and 
somewhat beautiful with fancy names, some objects 
were also very difficult to see due to there large size and 
low surface brightness. A few galaxies were like this, 
and also a few of the nebulae.  The Cave Nebula and the 
Cocoon Nebula are a couple examples.  Even nebula 
filters didn’t help much on some of these.  With only a 
dozen or so “faint” objects, the overall list is quite good 
and hunting for the “low surface brightness” objects 
created a challenge, which was fun in it’s own way.  
Among my revisiting, I also saw a few for the first time 
such as The Flaming Star Nebula.  It would be nice to 
see others in our club tackle these objects since many of 
them are as bright as the Messier objects, and also just as 
interesting. 
 Sir Patrick is getting old, and it is getting hard 
for him to write, but those who observe the required 70 
Caldwell objects will get his REAL signature on their 
certificates. 
 

 



 
Enlightened by the Darkness 
 
By Diane K. Fisher 
 
On the clearest of nights, I may see a dozen stars 
from my suburban backyard near Los Angeles. 
Unfortunately, my studies of space and astronomy 
have been confined to books and the pictures taken 
by others. Seldom have I experienced for myself a 
truly dark, clear, moonless sky.  
 
One of those rare times was a summer camping trip 
in Bryce Canyon, Utah. I lay on my sleeping bag in 
an open area away from trees. I saw millions of 
stars (so it seemed) and the cloud of the Milky Way 
streaking across the sky. Nothing of planet Earth 
was in my view. It was then I glimpsed my true 
situation in the universe, a speck of dust clinging to 
a tiny stone hurtling through the darkness of a cold, 
infinite universe. I was awestruck by the beauty of 
the stars and the darkness-and terrified! 
 
In the light of day and a more "down-to-Earth" state 
of mind, I wondered: With around 100 billion 
galaxies out there, why is it still so dark out there?  
 
Until the 20th century, astronomers thought the 
universe was infinite. They were perplexed though, 
because in an infinite universe, no matter where you 
look in the night sky, you should see a star. Stars 
should overlap each other and the sky should be 
blazing with light and hot as the sun. This problem 
became known as "Olber's Paradox."  
 
Astronomers now realize that the universe is not 
infinite. A finite universe-that is, a universe of 
limited size-even one with trillions of stars, just 
wouldn't have enough stars to light up all of space.  
 
Although a finite universe is enough to explain the 
darkness, the expansion of the universe also 
contributes. As light travels from a distant galaxy to 
us, the space through which the light is traveling is 
expanding. Therefore, the amount of energy 
reaching us dwindles all the time, thus causing the 
color of the radiation to be "redshifted." (The  

The GALEX (Galaxy Evolution Explorer) mission 
will do a broad survey of galaxies in various stages 
of evolution and identify interesting objects for 
further study by the Hubble Space Telescope 
 
wavelength is stretched out due to cosmic 
expansion.) The more distant the galaxy, the more 
redshifted the light. The largest redshift astronomers 
have measured comes from radiation that was 
emitted when the Universe was only 300,000 years 
old. This radiation has taken over 12 billion years to 
reach us and although it began as infrared radiation, 
it is now seen as the microwave background 
radiation. 
 
GALEX (Galaxy Evolution Explorer) is a NASA 
space telescope that will survey the universe, 
including galaxies with redshifts that indicate their 
light has been traveling for up to 10 billion years (or 
80% of the history of the universe). Read about 
GALEX at www.galex.caltech.edu/ . For budding 
astronomers, print out The Space Place New 
Millennium Program calendar at 
spaceplace.nasa.gov/calendar.htm to identify great 
sky watching opportunities. 
Diane K. Fisher is the developer and writer for The 
Space Place web site.  


