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Introduction 

B ob Stevens, 
wem the 'Qi 
a huge 8 or 

Ken Tholowhite, Larry Wa.mer, Lance McKay and 1 
Idale Aswonomers." Only Lance hd a telescope. It was 
10-inch equatarially mounted Newtonian with a tar- 

nislzed silvered m i m  that was, as I recall, in need of collirnation. At 13 or 
14, none of us had a car, so we used the telescope in his backyatcl. We were 
an "astronomy club" with only one telescope. so Boh organized "meteor 
watches." For two years we doti fully charted meteors. We did a pre-tly ,good 
job of it. too; Bob would gather the data into a lhundle and send it off to 
someone who w~ulld use it. 

Tn ti me the "Oildale Astronomm" driftd apart, but J a! w a p  mainmimed 
my interest in astronomy. In 1969, I bo9h.t k a used Sesi XOmm refractor from a 
friend. Over the p a r s  I would occasionally do some casual "duffer style" ob- 
serving, hut 1 always entertained h e  thought that one day I would kcome in- 
vdved in amat~ur a.xtmnamy again and be: sen'o~ about it. 

That day came in the spring of 1985.1 hauled out the old SOmm re- 
fnctor, went through the heminpa, cleaned i t  up. got out my collection of as- 
tronomy bwks and bought the current mapazincs. 

Charley Trapp, my good friend. h d  a pained look on his face - 1 
sensed that he didn't want to get involved in, or with, another of  my adven- 
tures. Charley had only a vew + slight passing interest in astronomy, but I 
canned him into spending a few evenings &- in the  backyard with me and the 
telescope. 

]It wasn't long befom aperture fever set in and J was the proud owner 
o f  a Celestron CR-Plus and a lot of trinkets to go along with it. Ry this time 
Charley was a IittIe more interested, and I made him an offer he couldn't 
refuse on the XOmm refractor - hc wasn't hooked yet, but the deal was 

enough that it made having the scope worthwhile. The CE didn't cure 
L 

my aperture fever, and I bought Shamlr, a 17%-jnch Coalter Dobsonian. 
Now I had two telescopes: one for phota,mphy and another for visual ob- 
serving. 

Tn August of 1986, I joined The Pornma VaVey Amateur Astrono- 
men (PVAA). Between August and December 1 attended on1 y one meeting 
and none of the star parties. Then I decided to "get serious" a b u t  getting se- 



T had I h e d  and read of the Messier Marathon, but assumed that I was 
not advanced enough to attempt it. In February of 1987, Dave Thompson, 
the PVAA secretary and newsTetter editor, suggested that we have a Messier 
Marathon. Here was &TI bpp~rt~n i ty  to learn a lot id  a short time. 1 had 30 
days -.I to get ready. 

I had penonally Irxlated fewer than forty of the Messier ohjccts. 1 was 
unable eirher to locate them or to identify them if h could find them! Obi- 
ously, I h.ad a lot of homework to do andl time was short. 

Wow successfuI was I on my first try? One hundred eight out o f  one 
hundred 'en Messier objects. I missed MT4 in the evening twilight and M30 
in the dawn ItwiIight. If someone had only told me of the diffisulties I would 
have with these two objects and how to find them in the twilight. I beIieve 
1 could have gotten all 1 10 objects on my first tr)r, On that p~~t ic~ l l a r  night. 
finding all 1 10 objects was p s s i  ble as some had located M74 in the evening 
twiright, and one p n o n  located M30 in dawn's twilight, although no one 
person gat all 111) objects. T ~ W Q  of the marath~nef~ made use of my f i s t  
crude charts and methods for a solfd 97 and 99 ohjects on their first try, Like 
mel neither had located, on their own. mQre than Forry of the Messjers, and 
neither knew the sky any better than 1 did. I 'm ernbam3zed to tdl yw how 
Tittle I knew when I decided to tackle my first marathon-but i t  was a won- 
derful experience. 

With this book 1 wiIT take you through every step and every detail 
that you w i 11 need to ctlmp lete your first March Messier Marathon success- 
f u l ! ~ ,  and. I hope . you will feel the same thril.1 and sense of accomp~ishment 
that 1 felt. 

what about my f&nd Charley? Well, he got s little dose of apmre 
fcver, too. Now he awns a 10-inch C~ultez Dohsonian in additiron to the 
80mm refractor. Hc is prctty pleased with himself after getting 99 Messiess 
in his first Marathan. I 'm pleased, too. 



What 
i s  a Messier 
Marathon? 

he best definition of a Messier Marathon that T know of was pm- 
posed by members of the Amateur Astronomers oFPittsbu~gh. They 
called it " . . . an informal competition to locate Ithe most Messier ob- 

jects by .a singIe observer during a dusk-to-dawn Marathon." You cam do a 
.Messier Mmathon with any telescope. with any number of observers, at any 
time ofthe year, and it" always lots of fun. Sure, you'll fight bag!: and wind 
and cold. hnr you11 soon know the sky better than yau ever thcau.ght you 
could, 

The Messier objects are 1 TO prominent deep-sky objects discovered 
by m the great French comet hunter Charles M-essier (pronounced Mess-ee-ay). 
For over 200 years, countless amateur and professional asthonomess have ob- 
se.wed and ~ t ~ d i M  !hem. Generations 0r amateur astmnomers have cut their 
observing teeth on them. although it has often taken new observers years to 
sec them all. An amateur w hr, has seen all the Messier objects, or even mast 
of the Messier object, is  generally regarded as an "advanced" observer. Just 
between you and me, i t  doesn't take years to see the Messier objects. and, you 
don't have to be advanced. All you need is basic smarts, determination, and 
this b ~ k !  

Now, you may he scratchinq 1C your + head a little, wonderin2 + how find- 
ing over 100 deep-sky objects En a sinsle c. night could '6e of any value. After 
all, you're probably thin king. I won't i ~ a r ~ e  a momen8 to look at fl?e ulqech I 
Jnd! There might be a grain of truth to that assertion-but I have found. that 
even in the midst of the busiest Messier Marathon, I can spare a good solid 
60 seconds to study each object before moving on and still see as many ob- 
jects as the night and the time DB year allow me to see. Sixty seconds doesn't 
seem long, but if you try it, I think that - vou will agree that in 60 seconds of 
careful study you can see a lot. 

So why mn the Marathon? First and foremost. nothing rnotivafes an 
observer like a real goal-to see as many Messiers as possible-and pr real 
d e a d l i n d a w n ,  With a few hours ofsh~dy and prcparsticmn. anyone that can 
set up a telescope without assistance and identi& a dozen constellations can 
successfully complete a Messier Marathon with over 9a objects and, more 
like1 y, aver 1 Oil objects. For the beginner this is powerful shi f f  - instead of 
the usual two or three discouraging yeam it takes to see fewer than half of the 
Mess ier objects, the beginner masters the skill of 1 mating deep- sky objects 
in one night! Instead of observing a palm few of the easy Messier objects 



over the next ycar, his new-found skills enable him ta observe and study 
scores, if not hundreds, ~f faint NGC galaxies. planetarks and nebulas. 

Second. the Marathon forces you to hone your skills. Sure. there's an 
element of competition, but a Messier Marathon is more. like bbattin g prac- 
tice than it i s  like a baseball game, You are compding against vourself + to 
improve your knowledge and skill. Unlike sports campeti tions. where there 
is only one winner. everyone who runs the Messier Marathon wins. 

mnning the Messier Marathon teaches YOU to locate ' ed  iden- 
tify deep-sky objects quickly. After a Mamthon night you have time to 
study. ohserve. and develop the techniques necessary to "mn" through a 
Marathon. At the next Marathon you will find that you can locate objects in 
seconds that used tFtb take you many minutes or even hours. This means that 
during regular observing, you will have more time for study and observing 
instead of hunting and sewch ing. It also builds confidence -- after a Man- 
than night, you will know that you can Tacilte those more difficvIt objects 
that you have always wanted to see hut have avoided because you didn't 
want to spend the time 'trying to find them, 

Finally, the March Messicr Marathon is kind of like Christmas. YQU 
wait a1 I year for that magic month of  March to roll around. As i t  gets closer, 
you prepare hv studving d your charts, refining Tour -" order list, checking the 
lun w phases ns you plan the date. and selecting a site. 

As the date you have set draws near. you'll Find yourself looking at 
the night sky while driving or while walking to the car after a rn"ovi~ - all 
the while reviewing the more unfamiliar constellations in preparation for 
Marathon night. You'll check the paper for the lang-rang weather charts, 
notine C the h m t s  moving down from Canada. Will the night he cloudv, + cold, 
or windy? Will there be a lot of dust in the air? Or will i t  he a night that's 
crystal clear from dusk to dawn? 

At long last the night arrives. A is F i  ke a wonderful gift hat  opens it- 
seff as the milight creeps across the sky and gradually reveals the night and 
the jewels emheddtd in its soft dark fabric. It is a night you will talk abut  
for the next year and the year after that. 

Ordinary, Mmi, and March 
Messier MaratIzons 

I have said that a Mwsier Marathon can be run at  any time of the 
year, and that is true. IT you go to a dark-sky site with a good hori- 
zon. whatever the time of the year, you will always be able to find at 

least 90 Messier objects if you observe from dusk to dawn, md often you 
can find at least 95 objects. January, June. July. August, Septemkr. and 
December are the Ordinary Messier Marathon months. 

OFcourre, some times of the yew are better than others. Dufing the 
dark of the moon in February, March, April. May, October. wd Novemkr. 
you sh.ould ihe ablc to locate 100 or more of the Messier objects. M e n e v e r  
the skv a.P offers you an opprtumity to see T 00 or more Messier objects. that's 
n Ma.~ii Mewier Mamthara, 



The best month for seeing Mes.siers is March, when under dwk, clear 
skies all 1 10 objects can be locared in a single night. This annual opportra- 
nity to sweep the sky of Messier objects i s  cal led the March Mmsier M a r a -  
thon. Some people go Marathoning only in March and spend the rest of the 
year indoors talkimg about how great last March was and how great next 
M m h  is going to be. That is silly. The very next dark of the m o m  I s  the best 
tine Fot you to mn your firat Messier Marathon. 

Why You're Running tlze Marathon 
n this competitive world, a race i n  which everybody is a winner 
might seem a little stran~e. But if this i s  indeed a "race," i t  i s  a race I against the clock, and everybody rl- who enters can he a "winner," It i s  

a race in which your skill and ability will win the day. Of course. the ob- 
vious ~hjective of a March Messier Marathon i s  to locate and identify all 
110 Messier obLjects in one night. But a Messier Marathon i s  not a con- 
test or a competition against your fellow amateurs. Rather, i t  i s  a pel-- 
sonnl accomplishment. With that thought, let's take a brief look into th,e 
reason (or reasons) you got. into amateur astronomy in the first place. 

There is pmbahly not just one reasgn - 1 can think af at least five, 
and al.1 of them are equally compel1 ing: 

a It looks like fun. 
Astronomy is interest in^. - 
You like learning new things. 
You like gadgets. especially ones that you can look through. 
You want to sec rhe spleI3d~r~ af the deep sky for yourself. 

I'm sure you hawe reasons of your own. Anything t ha t  satisfies one 
or more of these reasons i s  reason enough. Especially the fun part+ 

The abmjective. then, ir; to find and identify as many Messier objects 
as you can. regadless of your experience level. You will learn. you will 
have fun, and you will get to put your telescope to good use. 

If you are only aMe to rocate and identify 25 objects. that's 25 more 
than you would have seen had you stayed home, I T  it is 50 or 80, st, much 
the better. Next. time, maybe you' 11 get even mme. 

Weioht L2 lifters practice weight lifting, haaeball players go to batting 
practice, and ~olfer~s t‘ hit buckets of balls. Rg doing the Marathon, you are 
practicing your astronomical ski tls of location, identification afld ~ e f i  fica- 
tian. Each Marathon in which you participate will increase your confidence, 
skill level and general knowledge of the sky. With these improved skills you 
will find that you will be able to spend more time a t  the eyepiece instead of 
at the charts and finder. You wZTB be able to share your knowledge with ath- 
ers and teach them how to locate and identify the more difficult and hard-to- 
find ~hjects .  You will know that if there i s  something out there and your 
optics are capable of resolving it, y w  can fi.nd j t. After the Messier Mara- 
ahon, vou &. will k better equipped tn go after the really dim deep-sky objects. 



Whv m..' You Need to Know the Sky 

I have heard r number of very skilled amateur astronomers remark 
that they don't believe their participation in. a Marathon i s  a worth 
while use of their "valuable" observing time: "Yeah, I did i t  for a 

few years, but now i t 's so easy I wonId rather spend my time on some- 
thing more interest-ing." It i s  my ohsewation that when the old timers get 
involved then the newcomers give it a try. And when they try, they make 
the critical breakthroughs which lead to new skill levers and confidence. 
Tn an astronomy club, the more participation, the more fun  it  is for ev- 
ery one. 

So. regardless of your current ski11 level or the number of times you 
have done i t  before, fiere i s  a compe'lling reasan to paflici patc in a Messier 
Marathon. Novices, beginners, or others who have not yet mastered the 
ski!lr of location and identification look to the more experienced for moti- 
vation, instruction, and guidance, Your enthusiasm will provide the neces- 
sary energy and confidence that the Tess-skilled need in order to prosress. 
Regular Messier Marathons give everyone something to look forward to. It 
is an excuse to get out there and try. It is without a doubt a major motivat- 
ing force for newcomers to study, practice, and subsequently enjoy the 
hobby all the more. 

Tf you are a newcomer or consider yourself a beginner or navice, this 
book will provide you with aII the information, techniques and motivation 
II can put an a printed page. If you do + vour homework, you can master the 
Marathon regardless of your present skill level. 

One last paint. Since the Messier Marathon began way hack in the 
now dim 1 9 6 0 ~ ~  there has been a veritable electro~ic revalution ia as- 
non em, y , Today, i t  is quite common to see digital setting circles and corn- 
putesited telescopes. When they are working correct1 y these electronic 
marvels are a joy to use. In fact, they are SO. g o d  that many of the old tim- 
ers have upgraded to this technolag even though they are perfectly eapahle 
of finding what they want to see the "old fashioned" wayir. However, on more 
than one occasion T have seen this technologv -+ fail. The entire night was lost 
became there was no '"Plan B,'" 

One of these events remains etched in my mind. The ohsewer was 
obvious1 y succes~ful at h i s  chosen occupation - he had the very latest 
equipment and when i t  was working .L he could "zoom" f m  object to object. 
About one hour into h i s  observing session the system "crashed." Unlike 
crashing an airplane or car nothing mechanical was damaged -but his tele- 
scope just would no longer "morn" from abject to object. 

He tinkered with this and that, became fmiustrared, and was about to 
~ a c k  up and leave when this kid [maybe 13 or 14) asked what the problem 
was. The guy reptied the telescope wa.; broken and he could not find such 
and such. The kid looked at the sky, moved the telescope slightly, peered 
through the finder, "tweaked" the fine adjust knobs, and then said, "Take a 
look," As 1, walked away I could bear the guy ask the kid. "How did you do 
that?bnd the kid reply "Well, it's like this,.." 

I later heard that they both stayed up until dawn using that '3mken" 
telescope. 



The pint of this little story is that it i s  nice to have the benefits of 
technology. hut a basic understanding of the night sky and how to find 
things in i t  is an invaluable skill. As we will see in this book, it  i s  not all that 
hard to Illearn. 



Messier 
and 

I Messier Marlathons 
77"e Ferret of Cornets Meets the 
Twe~zlLieth Centzirv J 

C harim Messier (Mess-ee-ay) was a French astwnomer (l73lrl R17)  
whose lifelong goal was to discovtr os many comets as possible. He 
was so successful at discovering comets that King Louis XV save 

him Ihe nickname "The Femt OF Comets," 

The telescopes that Messier used were small by today's 
standards -- even for amateur astronomers. Im his early yearn. 
his favorite was a Greguri an telescope with a. ~peculum (a  metal 
alloy) mirror with an apedare of ahout 7% ifiches. b t c r  he nlsed 
a slightly larger Newtonian reflector, also with a metal minor, 
o f  abo~it 3% inches. Eveatmallw +.. he rased several ac!~mmatic re- 
fractor by the famous Eneli,slm C optician Peter DoTlortd. The 
Dollontl instruments were al l  nf xhoa~t 39'2 inches aperture (90 
mm) and 43 inches ( 1  EOO mm) in  6os;lF length. very similar in 
sire to the popidar 80 mrn telescopes of Meade. Orion. 
Cclcstron and others, nIth)ough threw modern amateur instru- 
men ts  wil.1 ou tperfurrn Messier's telescopes thanks to advances 
in optical dcxign, cnatings, and glass. 

While ohwwing a comet in the constellation Taurus in 
1754, Messier recorded the fint abject for his farnous camlog. MI. 
the famws Crab Nebula. Th i s  nebula had appemd so much 1ikt a 
cornet, aF; other a'qiectr; had, that he decided to make a catalog of 
objects ahat rnieht -- ilx cnnf~~sed with comets. He presented his firs~ 
li$ of 45 objecrs to the French Academy in 177 1 .  In 1 774 it was 
puhl ishcd, hut with some of the wauzhm nh-jects missing. McssEcr 
went on to publish several supplements to his catalog. He might 
cve.n !lave thoueht %. they had importance in their own dght beyond 
his comet hunting intcreats. 

Many of the Messicr objects had hecn discovered prinr to Messier's 

F i~are  2-1 In aildi t ion 18 compiliny his time. and some nf the later discoveries were made by Messiler's associate 

d'a~nlairs crl~alog. charlcs Mcssies dis- and friend, P i e m  Mtchain. Messicr never attempted to hide thix facr since 
COY trcd over 50 cnrncts during Iris his only ptr rpose was to offer a compl~tc cataTog af ohLjects thnr might appear 
Iifciirnc. Photo co~lrrc sy {jf Ouren 10 he comets-regard less of who di scovemd them. 
Gingcrith cl.i r t h ~  Maward S r n j l h ~ n ~ i m  
A st~ophysjca3 O h s ~ ~ a t " ~ .  Messier died on April 12, 1 X17, at the ape of $6, after suffering 

t h r a ~ l r h  .-= the French Revallition and being rcduced lo poverty. He was finally 
restored to prominence as a member of rhe Academv a OF Sciences and Bu- 
rezlu d e ~  Congi tud es after thc revolution had mn its course. 



Today's Messier Catalog is actually a combination crf four catalogs 
that were published about 2W years ago. Between them, these catalogs can- 
tain 1 0.1 deep-sky objects: clusters, nebulae, open clusters, globular clusters. 
astterisrns, and, of coursc, a few errors. Over the yeam, the errors have been 
accounted for to a1 most everyone' a s ati sfactha. 

Recently, seven additional objects have been added to bring the to- 
tal count of Messier objects to 1 10. These seven "'new" Messier object% were 
apparently observed by Me wsier, but not included in his catalog. 

Since the time of Massier, several new catalogs of deepsky objects have 
k e n  compiled. Most notable of the= were the GenwCII &falog (GC~,  the Now 
G~nemf Cotrrln~ (NGC), and the Index Catalogs, 1 and .'l (or just IC). which 
were published ars addition to the NGC. As a result. ~irtually all of the Messier 
Objects have m NGC or JC or some other cataloq b. number [or numbers) in ad- 
di tion to heir Messier (M) number. 

Tmnicsll l y, Mawi er wished to k known for lhis mmetary dimveries, but 
it is his list of objects that are nor comct~ that ha? e m &  him immortality. 

Fast-Forward to the 1960s + + 

or a rremturg and half after Messier's death, no one seemed to real- 
ize that i t  is possible to observe every object in his famau s catalog in 
one night. In fact, prior to the first Messier Mmthon, most amateur 

astronomers probably would have maintained that it takes at least six months 
to see a'CT the objects in the Messier Catalog. But times have changed. The 
first group known TO be workinq 4- with the Marathon idea was a group of ob- 
servers in Spain during the late 1960s. Although they did not achieve very 
high counts, it was a beginning that would be improved upon. 

In the mid-1970s Torn Reiland, Tom HofFcld~r and the Amateur A+ 
fromomen Association d Pittsburgh alsra independently invented the Messier 
Mmthon in PennsvIvmia. d This group swed the Marathon as, "++.an informal 
campt i  ti on to locate the most Messier objects by a single observer during a 
dusk-todawn Mamthon."' 

Tom Reiland. a long rime oh,wner. surmi sed that it might be possible to 
observe dl the Messier objec~q in a single springtime evening md mentirand it 
to Tam Hoffelder, who worked out how one might go about it. Tarn Hoffelder 
moved to Ohio and then ra Florida. where he led a small group of observers in 
implementing the idea, and they began to hold Messier Marathons each year. 

While this waq going om in the E a t  and South. the Messier Marathon 
idea occurred to yet anorher independent inventor: Don Machholz of San lose, 
California. Tn the September, 1978 San Jose Amaaur Asmnomer's newslener, 
he wrote an article in which he suggested the Marathon. Don w a ~  not aware of 
the MwatHons being sconducttd in Pittsburgh c' or Florida or of the earlier Mars- 
thons conducted in  Spain; a4 with the hehers, it just seemed to him like a good 
idea, and he got the ball. rnlling with his local group. Den s u g p t d  that a wsek- 
end in March would be a good time to conduct the Manthon because his re- 
search on the subject indicated that the maximum number of Masicr objbjecn 
(1  1.0) could he seen at this time. The idea waq 'heginning to take root. The As- 
mnomical ~ s m i a t i o n  of Northem cahfmia I'eamd o f  the Mmthon BS 8 re- 
su1.t of Don's newslener article and d s ~  endmmil the idea. 



L There wesc ROW at Ie~east four independent p u p s  conducting Messier - 

FiRE"re 2-2 Tom Reiland cleft) and Marathons imn the U.S. - and with the exception of the two California groups, 
Tom Hnffcldm (right), of lbc inde- none awaE of oahers were doin? 

m 
k- pcsndent invcntrrrs of thc M amthan in 

the rnid-B971)5. In 1937 and 1 $78, h ~ h  In T 979, the cat finally got out of the bag. In the March. 1979 issue of Sk7j 
observed over ltnfl Messiras, III I IQS9, 
Tam Reiland observed 11 07, and in 

R Telescop~, Walter Scott Houston wrote of the work done hy Hoffelder in 
19RO. he and Ed FTrnn nbgewcd 109, Florida and Reiland and the Pittsburgh absmers in Pennsylvania. Houston re- 

their lazit iude. and lhat Tom  iffe elder bagged 101 objms wing a 1 0-inch flii reflector. By the 
time this article appeared, it wax too late to spur much activity h r  'orthe March 
Marathon in 1979. 

However, the San Jose Astronomical Association conducted its First 
Marathon that year. It resulted in a record rumout for the club's star party. Sev- 
eral of the SJAA mem'bem scored exmmely well that first try: Gerry Ksttttley md 

t Don Machholz Incated 108 Messier objects. and three othen located over 10D. 

Between March. 1979. and March, 1 980, many + articles were pub- 
lished about zhc Messier Marathon. One by Don MachhoIz s p p c L d  in rht 

I August. F 980 issue of Asrmmomy. With his usual skill and care. Don corn- 
. pi1 ~d a Messier order list and atlas chart cross-reference for the Skdnrrte 

Pleso A tlas qf the Heavens. H e  also included some hints on conducting a 
Marathon. Now 'the Mamthon idea really began to take hold. Don"s article 

A brought requests for mare information on the Messier Marathon from 
would-be Marathoners around the world. 

I 
In March of 1980, Marathon madness was on a roll - in that year 

Don ohserved 109 of the 1 10 Messicr objects. one better than the previous 
year. Don also began keeping a record of the: Manthon resmlts OF others. 
Since there is no JWPSS~PP Mrrmfhorr Central FO c~llect results, Don culls 

Q - them Ftnm magmine articles, newsletters. personal contacts and. on occa- 
Filre 2a3 Don Mschholr. of Sari sfon. from the correspondence of thosc who write to thank. him for corn pi1 - 
Jose Arnxteu r Astrnne~mers - anof hcr 
independent i n\renTor of I he Marathnn. 

ing the Asfronomy article. According to Don, the first UPS. Marathoner to 
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hsrles Messier's catalog ia by today's standards short, incornpl~te, 
and disjointed. hut i t  is a convenient and easiIy remembered refer- 
ence to some of the more prominent ob-jects. and i t  i s  in wide use hg 

amatcus and professionals around the world. The catalog is arranged more 
or less in  the order in which he found the objects. He made no efl-on tto 1 ist 
the nbj~cts in order of right ascension or to use some athcr scheme wbich 
would place them in a logical notder nf si ze, position or class. He had planned 
ro do so. but died before he accornpl3l;hed the rask. Actually, I bclievt 
Messier only  talked about this project. as there seems to be no record of anv d 

work on an "improved" catalog. 

3 

If you arrange the Messier Caralog in order of  right szrension. you 
will see that the objects are spread around the entire span of riaht asccnsian. 
Of course, all the Messicn are northern hemisphere objects. the most south- 
ern being M7 at n declination of -34" 49" (epoch 201,i0.0). R a i s  is not sur- 
prising since Messier's observations were made from Paris, which is  ar 
a b u t  45" nortfdatihde. 

Messier 
Marathons 
All Year Long 
An Observational Prospecms 

However. them arc two remarkah1 e concentntions in Messier's cat+ 
loq. b. The first occun in the vicinity of 1 2 h o ~ ~ m  right ascension, i n  the Virgo 
cluster of galaxies. In a small region you can cover with aa ola tspred hand 
lie no Iess than 14 galaxies. Duzlng the month of Sepkmkr. when the sun 
shines in front nf the s t m  of Virgo. all these objects ace lost in the solar 
glare. The other, much broader concentration lies in the  winter constella- 
tions Orion, Canis Major, and Puppis that serve as backdrop to the sun in 
June and July. Thus, during June, July, and Scptcmber, far fewer Messier 
objects can be seen than any other time of year. 

h i d e  from these considerations, i t  wolaTd seem ro the casual ob- 
sewer that the best viewing times would he during the months with the long- 
est period of darkness - possibly late December or earTy January, also two 
of the coldest months. Eoflunately, the only time: of year in which ,311 110 
Messier objects can be seen in one night i s  during the milder months of 
March and April-and then only between ahout 4-40" North and -20" South 
Lztitude - N1iO is too elusive outside this rang. It is true that late Decem- 
ber has the longest period of darkness, from about 5:3O p.m. to 6: 15 in the 
morning, 12 hours and 45 minutes. Bccause the Messier objects are not 
evenly distributed over thc entire sky. during the nights of longest duration 





Visibility af the Messier Objects at  40' North Latitude 

Sw1 kug p M Mow D m  

Visibility of the Messier Objects at 20" North Tat if ude 

The graphs on this page are adapted from tables prepared by Don 
Machhalz far 11 is 'The VisibiTity of the Messier Objects Throughout the 
Year," a paper which he sends on request. One is for 40" north latitude and 
the other far 20" north latitude. 

The charts containtcd in this book can be used on any night of the 
year, d Tt is  only when you h a w  spent some significant time observing each 
and every one o f  these objects that you wil l develop the ohaervational ski1 1s 
to apprecinte the feast the night sky spreads OW( before you. 



A t 40° north Fatitude, twilight lasts about an hour and twenty-five 
minutes during late March. Yon will have to catch some objects 
d.uring C the twilight hours if you are going to get them all .  This is 

chal1enging. 'but not impossible if vou + are prepared. 

- 

Y w  have probably figured out that the object5 that will set first have 
to he ohsewed first, hut after the first couple of objects, what should be the 
order of battle? 

Messier 
Strategy 
and Tactics 
Seeing As Many Messier Objects 
As You Can 

General1 y, the order of ob-jectq proceeds fmm west to east and south 
to north. You must realize that i.f there are two objects on the same right 
ascension, the more southerly wirl set first. As a practical matter. simpry 
using the setting times to determine the order does not work very well be- 
cause y w  wou1.d be zigzagging all over the sky when you could have seen 
seven1 objects. in the same general area.. 

Fortunately, I have already done this homework for y w .  The chafis 
in this hook are m n g e d  in "March Marathon order." Except ffor the first six 
and last three or four ohjectq, the exact order isn't important. What you must 
do, 'however, is to locate all the objects shown on a chart before m.ovCng on 
to the next chart. Do this as long as you can stay on schedule or fairly close 
to it, 

You must stan trying to locate the first object at h e  first possible 
moment, Even! if you know the sky Iike the hack of your hand. you have 
only a short time to catch the fimt objects before they set, as this will be your 
only opp~tunity to locate them, hilure to locate the first few objects means 
that y w  will be unable to get to the maximum number possible regardless 
of your ability. As a consequence, part of  your grand strategy must 'be to ar- 
rive at the ohsewing site early so that yon will k set up md have every little 
detail taken care of kfarc sunset. 

My dad, who was in saIes, a l w ~ y s  told me to make the easy ones first 
- this i s  prctay good advice for the Marathon too. Locate rind identify the 
easy objects within the finder co~steIIation IocaIe first. Then, proceed to the 
ones you are less familiar with. With the exception of he objects that must 
be found before they set, this procedure works weEI. The reasoning is this: 
if you are Familiar with an object and its incation, and you can find and iden- 



t i fv -. i t  quickTy. do it - you'll have more time for those that remain within 
the current !aca!e. 

Thc final facct of  the stmltcgy L. . is to maintain a schedule. After yw have 
movcd on from your deed-run, locating h~ the objects that will set earTy in the 
evening, you will find that yyo urn ,TWO!/ threugla most of the s kv r+ un ti1 you come 
to I he Virgo cluster "'c1unei"aad the Scnrpiua-Snei ._ ttari us "snarl ." Tliese aem 
reql~ire tha~ ynu stop "strol lingm* and begn 'Togging" in order to he finished w i ~ h  
atl thc objects that are up at the time and to be ready for the sunr ie  sprint if you 
fidl hehind during the stroll. you won't make the maximum number of  identifi- 
cations possible - remember, on hillnmthon night .- the task is to locate and irlen- 
ti fy as many of dlc Mesni w ~ h ~ i e c ~ s  pos~ihle. 

TTo stay o n  schedule. you musr set n limit to how fat behind you will 
all o w  yourself to fa1 1. FWen n.' vou reach that limit, you simp1 y skip the ulhjects 
on which you have faillen hehind and immediately move to the poinz on the 
schedule where vnu Y should be. Tf you get dl tad. go hack to the point you left 
nTI: and, moving li.om west no east and south to north, pick up the ohbjccts 
you + skipped. Be warned: keep an eye on the clock so that the minute you nm 
ollt of "rnakeub' time. you can rcsume the schcdole. 

Here i s  a recap of the tactics that make up the strategy: 

Set up early. 
* MOW wrest to east and south to n or~'h+ 
* Repin during '. . twilight. 

Locate easy o'bjhjects first. 
Locate the nhjects in the finder conatelTation locale befare 
moving on.  
Seav - on schedule. 

Find a Good Site 

F or your Marathon to he suclcesaful. your observing sire will need to 
have an unohctn~sred horizon. For each f i  fteen degrees !hat thc w r -  
rounding t m i n  rises oboove the tmc horizon, the ohjecltrr will set an hour 

clrrl ier or riw an hour later. This i s  important at the beginning d the Marathon 
because ;@you will need to catch some objects during the twil ipht, just More r hey 
set. If you do not locate them at that time, yow will no1 hc able to see them again 
becausc they will nnt rise until 12 haars later - after daylight. For the samc 
re~1son, it is important to have a low horizon for those ohiects that you'll have to 

F i ~ t t r ~  4-1 This '"trip phcir.ce" ur the 
Pomona Vellcy Ania~cur ~2~rrnnom~m' 
desert nhserving site rrr;rs assemhlcd 
from indix~i~lrl;rl -phfites. This ccnain!? i s  
rial R prcrfcssinn:i1; quality pnnos;~mic 
phorayraph. k l~  i t  i s  more than ;ad- 
cquartc 3% a planning aid. TImc club's 
Mcssirr M~cmt'laons wrcrc 11cld at allis lo- 
cation miles nor~hrrnst of Los 
Anye les kt m:my years. 



Early Evening 
MT4 & lM77 Set 

I v 

Eady Morning 
M30 Wises 

C 

~i~~~~ 4.2 A l ~ n r ~ ~ n n  PI or obscrve just k f o ~  dawn's twilight - n 1 5-depe  horizon mans that they will 
Pornonil Vnllcy Am;itcur Asironnrntlm' rise a h v e  the obstn~ction an hour later sncl WE ll be i rnpossi bl e to see. 
dcsert observing s i l t .  Nntc 111e hill 
~vI~icIa W ~ I  1 i[)bstrl~c~ h130  hen if; rises, A horizon that extends much above 8 dc~rccs t [approximately one- 
hlnn norc I ~ C  Rorizt~n ;t[ 111~ points 34'74 half hour, in terms o T t imc) wi 11 serious1 y affect - vour abil ity to cornpkte thc 
:tnd M77 will SF!. list or ohjects that are near thc horizon hefore they set. Conversely. ohjccts 

that rise just before dawn ~wilieht .- will not clear the surrounding horizon 
b e r m  day1 ight makcs them invisible. 

Tf at all possfhlt. try to find a site with a horizon near 0 degrees- 
especialFy to ihe  easl and west. Tbcrefore your objective should bc ta scl~ct 
an observing site that has a low (nor over 6 or 8 dcprees of elcvntion) hnri- 
zon in rill quaclnnts. For cvery degree you can rerluce your horizon you will 
~ a i n  about 4 mint~tes time, 
k 

T h e  next consideration is light % pollution at the site. Quick idcntifica- 
tion and easy recognition of the constell ations req~aircs relative 1 y dark ski en. 
Even small towns can create a fair amount of Tight pollution. Some 06  'the 

J towghet areas of the sky arc toward the south. ns the constellations in this 
Ff~rtrn 4.3 glow and li h ahfl ~ + l ~ ~ ~ i n n  area w i I I not risc very high herore: they beein *I- to wt (Sage %' t tnri us. Scoqius, 

rvcst rmm~ PVnn dcsefl ohserving icr vou can, Another Tight sensitive area is f o the enaE - where the last Mars- .. . 
si tc . & t ~ d l  S ' Q T ~ ~ L I O ~ I ~ C S  ill50 cnntri bnte fhon objccts will rise in the morning. 
la rlw pc~l l l~ t  ion. 



Another phenomenon of a population center is that it generally has 
a pall of smog and other pollutants hanging over it. The explanation is 
simple: cities have a "'bubble" (imagine that i t  looks like an inverted salad 
bowl) of warm air over and around them. This bubble of warn air acts like 
a container that holds the pollutants that hang in the air immediately over the 
city. The lights of the city bounce off the fine particIcs suspended in  this 
bu bhle and create a warm glow in B e  s k y  above the city - a kind of terns- 
triaF reflection nehola. This nehala i s  very bright compared to some of the 
objects you will he looking for and will make finding them difficult if not 
impossible. Fortunately, the light pollution frofrom most cities and towns di- 
minishes after 2:00 A.M. However, large cities and towns with smokestack 
industries can create light and air pollution that hangs on ahroughou t she 
night. 

The next consideration is the general wind condition at the site. 
Don't pick a site where tl~ere i~ cdnStant wind. This can he difficult to rcc- 
oncile with your desire to pet a: low horizon from a hill top. For purposes of 
the Marathon, turblilence will nkot affect the images to any appresf able de- 
gree: we onlv d meed to identify them, not study them. Bnt a constant wind 
makes Far a cold, miserable and uncornfoflable night. Sites that are located 
near mountain passes are  notorious for being windy at all times of the F a r .  
Beware of long narrow ~sllevs + (even those with a low hnrim-on) and isolated 
mountain peaks. Abdirt the on! y w;l!, YOU can make a judgement ab~tit a ntw FiRrrre 4-4 sclcct a $jte that is off [Ile 
site i s  to find local residents who can tell you what kind of general weather heate, ,,th-lcst this happen 10 you? 
prevai! s during the time you want to observe. Forest rangers, county fire- 



Observing siten near roads have a l i fe  of thei r  own,: therc ..' vou arc, 
trying tlo f ind some touch - obkiiecr and stay on schedule $+then n passing mo- 
toris[ (coming from :I session at une of the local taverns) spots your lele- 
scopc and dccidcs to investigate. Of course, he is pmbahly going too fast to 
make n smooth dwsltless stop, so he slams on the brakes. A h o ~ c  cloud of 
drist rolTs arijund car ant1 overhead nc his locked wheels final 1 y 1 nsc for- 
wnrd momerntam, BTozing headlights are. of c o u r . ~ .  sh ininp directly into 
your cycc, as 11-e has ~nnneuvcred the car so that he can get n better look. 
"H ev. d i s  rhat there a telescope?" the question rc mains unanswered as you try 
tn shield your formerly dark-adapted eyes rrom further insult. "How far can 
vnu sce with that thing anyway? My co~~zin has a telescope. Can you see the 
moon?" 1 won't tell tlic rest ol' the lale as I have sufficien tlv made the paint 
- pick a spot away from casual passers-hy. On this night you won't rcgrct 
i t  a 

71crc i s  onc last ohscrviny site conriderntion: How d ~ n ~ e r o u r ;  -.. is the 
rite? Is there mv d pssi hi1 Ery of fire (especially if you 1 ivc in thc wcstcm statcs)? 
If here i s  an accident, can you pet ta some sort of emergency facility within 
a masonable itinye? Certainly amatam astronomy does not caw any or the con- 
nota~ions of dnnycr assminted with mountain climbing. Iinnting, skin diving 
and other leisuru pusujrs, and there lies the  dnngcr - thcre rnieht !.- he pns- 
sibililies vou have no1, considered hecause of the genteel nature ol'thc hnhby. 
Consider all or the possibilities. Don't rorgel the bucldv svstem. - Have spare 
warn slnthine. .. water, and fond. Tf at  all possible. take a friend or two along 
(1  always rccotnmcnd invi tin? guests). If your site is very remote. leave n map 
and word with sornconc hefnrc 1 caving. Such pmau [irons might save you from 
can3 ic!er.ahle difi~omfort 1 arer o n ,  

MarufIz.on at New Moon 
ou cannot control the moon as n m;~rce uT light pllutian. h i t  you cim 
allow fnr it. Reexrdlcss 'b of t l ~ c  optimum datc for :I Mcssicr Marathon. 
tlov wilT 1i;ive to take into cnnsideration rhc dates on which thc maon Y- 

i he up. However. jigst altcr the new muon, when it is n small crescent in 
the southnresrern portion of rhe sky at slmset, is :m accepnble. t i  me for success hi1 
ohww inz. L- For t l~c  most pnrt. it is wt of the 1vn-y nnd will ser in an hour or two. 
anywgy. Tlis will give you n couple of extra days to consider when pickin? o 
date. The pr rec t  time i s  during llle ne\c5 mnnn. but more than two days hel'ore 
or af~er :I new m rct~rr, M72. M73 ;~nell M 74 rvi lll k %+a shed OW t . 

Y ~ u  can  gel C ihc cu r ren~  rise and set times frani~ alrnosr any cumcnt 
almanac at t 'lae cclrner boakstanrl. Some calendars also show t 'lie rise and set 
times. Ofcuurse. iQoo have an ephemeris. you can get the inroma!ion you 

- 1 
I nccdbycnnwltingtherablcsoracomp~~tcrpl;met;lryprogwm. 

Wa tell the Wea LJI er 
1 > 

. . -- ,-;-.- -wd.r,,*~->m---. 1'.*W-Wg.5.+ 
- .  A I--.: -- .. E. weather is the one variable ~ h a r  cannot he predicted. If your oh- 

sewing site ir; loca.tetl a p a t  diaklnce Frtm your home. you will not 
evcn be able to ja~clse the weather at  the site boserl on ~ ~ h i l t  i t  i s  like T Fi,grrrr 4-5 The cre sccnl mctnn Imt: on 

111e hnriron a4 sunsel. This cnntlirion i s  where you live. 
accepri~h'l c for h1Bel;sier Rdamt hen nigh!, 



In my d own case, 1 live new Los Angdes, California, One of my fa- 
vorite ohserving sites is  on the high desert about 65 miles away. T have seen 
the most miseraMe weather at home extend to within twenty miles of the ob- 
serving site while at the site the conditions have ken close to perfect. 

If you're into the Internet. you can call up the latetest satellite photo 
and see what the sky was like an hoar earlier. Or you can watch the Weather 
Channel and try to figure out the cloud panms. I will modestly cwncde that 
we Californians get more clew nights than folks in New England and the 
Midwest, but you know your weather and can plan for ib too. Wait for one 
of 'those Canadian highs to came rolling down From the north, and a couplc 
clew nights are guaranteed-well, maybe. 

You just never know what i t  i s  going to be li.ke until you get wher- 
ever you are going. Be p ~ p a m d  for the worst and expect that it win be dif- 
ferent at the site. In any czcse, if you can' t have a Stdr party. you can always 
have a party. if you have made adequate preparations. 

A goad weather strategy during the Marathon time-frame i s  to plan 
at least one ahernate date so that if the weather isn't caoperating, you' I1 have 
another shot at it. So far I have only covered the observing aspects of the 
weather; there i s  also the consideration tto be made for your own comfort 
My best advice is  dress for the coIdest possih le conditions - ice, snow, 
sleet, wind - and pray for nice weather. 

ka,m the Finder Constellations 

0 a.e of the things you will notice about the chmts in this book is that 
quite a few ob-jests we shown with canstellations other than the one 
in which they are, actually lmated. For instance. ha510 (located in 

Monoccros) and M46, M47. and M93 (located in Puppis) are shown an the 
Canis Major chart (Marathon Chart X md 9) along with M4l ,  the only Messier 
object which ifi actual1 y located within the official boundaries of Canis Ma jar. 

There are three reasons for using a finder constelIation rather than 
the actual consteFJation: 

1.  Depending on your experience level, the actual constellations 
might he hard to see andlor identify. 

2. The object you m looking for i s  acmdly nearer a brighter or more 
prominent gfouping of stLm or a constellation that is easier to lo- 
cate and iden hfy + 

3. You might not know the sky all that well anyway-why not make 
t h i n ~ s  C. as easy as possible? 

I cannot stress enough the idea of locating the easy objects first. Al- 
though it seems obvious, yau will be tempted to locate that m e  fairly nearhay 
object out of sequence or to go for a hard one in order to save the easy ones 
for dessert. Tf you want to maximize h e  number of identifications, don't do 
it. Anozher problem i s  likely to occur when you dn things out of order: it is 
sasv + to forset 'L to do the objects that were skipwd ovet  

K e g  in mind h a t  50 is better than 25.75 is better than 50, and so on. 
Your success with this Marathon will prepare you for the next one, but it is 



- - - - - - - - - - 

Figrar~ 4-6 Using a 'yindrr con- 
s~cf!a~ian " instcad of the: actual 
constellaiion in which an ub-ject is Is- 
cated, Canis Mrrjoe, as weIl as parts af 
hppis and Monw,ems, is shown. 

not necessary to come up short because "you didn't know," or because you 
"didn'r have any expefience" - that i s  what this book i s  fory to prepare you 
by providing the knowledge and experience you don't have yet. 

II 
m 

Chapter 5 is devotcd ta helping you Eeam the constellations. 

r 

Know Your Telescope 
our tdmcope is a window on the sky. and a rather small window at 
that. In order to locate and identify Messier objects, you need to Y know how much oftbe sky you am seeing when you look tl~ruugt~ h e  

eycpim, through your finder telexope and through a one-power finder such as 
the Telmd. kamitlg how much sky you see with each of thace is a process I call 
caPibration-y011're cdihrating your eve + to h o w  in dvance  what the telescope 
wiIl see. Chapter ti is devoted to calibrating your telescope. 
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Learn to Find Sky Objects 
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f the various methods that you can use to lacace the Messier ob- 0- jects, my vote is for the geometric method lasing a one power 
finder. It i s  an easy. low-cnst, law-tech method. With the genmet- 

ric rrr~fhnd you first locate the finder constellation, then place cross- hairs or 
Telrad circle at the geometric position that is at the correct angle and dis- 
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Site Planning 

DrFvi ng Wind Maximum Cloud 
Laca3lam -- - - Time conditions Altitude - 

Mt.Gigantic 1:45 0-6 mph 5590 01 +8 degrees 

IJsualiy clear this time of year. Wind conditions are usually zero a ~ e r  sunset. 
Horizon is 8" high from 020" ta 120' and 6' high from 21 0' to 280". Can 
h awe $TIOW ihhl l ale Ap fir .  

Desert 1 1 :30 10-1 2 mph 1400 8 +-6 degrees 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- I 

Usually clear this time of year. Wind is us~al ly zero after 9 p.m. Best horizon 
af Three sites, 

I 

3500 I Lake Green 2:lO 0-5 mph AM0 +78 degrees 

Saturday Days Past Moon Sun 
Dates Phase Phase -- - RIsss Sets S ~ s R t w s  - 

March 9 1 0 Full 21 141 08:40 8 :  1 Q6:2Q 

' 

Date Planning Table for Messier Marathon 

March 16 4 @ Last Quart~r 134:07 13% 18:18 06:19 

- - .  - - -  - -  - - - 

Usually some cloud cover to the east and south. Sometimes there is fog ove 
the lake. Has the worst horizon of ahla thlree sites. Horizon is B* from OBQe fo 

I r a  

March 23 3 @ New 0?:20 20:41 2 QB:O8 

270' and 7 8" from 290" to 3640". 
- 

March 30 2 ) First Quarter 11.:58 02:30 18:31 0357 

Aprirlg 2 O F u l l  2032 OR39 18:38 65:46 

April 13 3 (# Last Quarter DT:15 10533 18:U 05~36 

weather unsuitable, try again on the twcnty-third. That would give you two 
shots at finding all 1 10 objects. If you make it on the first try, then you could 
help someone else on the twenty-third. If you don't get them all. it wiIl be 
a wonderfuT practice session for thc next try on the twenty-third, 

The sunrise and sunset times are listed so that you will know how 
many hours of  darkness you'll have. You will also have to Figure the twilight 
hours after sunset and hefore sunrise to really get an accurate estimate of the 
narnkr of dark hours. Twilight times vary depending on your latitude, The 
farther north you are, the longer twilight will last. 

You wiH arfcoune need tn make a table that is accurate for the cur- 
rent year. 



If you am not mind-out, snowed-in, blown away with an wseaqon- 
able hurricane, covemd over by cIouds. and if there is ne moon or very little 
moon, and your boss doesn't want you to work overtime on the weekend. 
and your car is not in the shop, and na relatives are corning to visit, you just 
might make it. 



5 I Learning 
the Night Sky 

L/ 1 Constellations as I Celestial Signpo~t~s- 

he purpose of this b o k  is not to teach the sky in detail; there are 
other books that do a terrific job of that. The problem i s  how to get 
the n c c e s . ~ a ~  knowledge C now. not six months or two years from 

now. What you necd is some IEVPI of knowledge - not a detailed knowl- 
edge of  the three thousand or so stars you can see on a clear dark night add 
al l  the conatellati ona visi hle from the northern hemisphere. bu,ut just enough 
so that you can locate the Messier ohjxts and get startcd an your quest for 
more knowledge. 

Leming the constellations is not much different from learning a new 
neig'hhrhd or tom. At first you are lost. Then you I find out where the 7- 1 1 
is, then a conveni.ent senrice station and a hopping mall. Little by little, you 
leam the byways and hjghways. using cxh new dismvery a? a b ~ i g n ~ ~ t  to lo- 
cate the next until yw can go anywhere at any time. The sky is like that too. 
Them are a few constellations you already h a w ,  wd you can use that h o w l -  
Ddge as a starting point. 

You can learn some key constellations, then learn how to locate t h m  
you don't know by using those you do llcnaw. TR a short time you will know 
enough to be able to locate any Messier object i n a few minutes, if not seconds. 
The following is an outline of the method dlth~t I used to t a rn  the sky. If it worked 
for me, 1 h o w  that it will work for you. I call it the s i p r p r  merhod. 

Refore we proceed, I need to define a word with which you might be 
unfamiliar asrerirnr. An .asterism i s  a recogimb1c grouping of stars that  is not 
necessarily il constellation or even part of a single constell atinn. Fur instance, the 
Rig Dipper is an asterism as it is only p a .  of the cmstellation of Uhsa Major 
(Great Bear). The Tpapnf is only part d the constellation Sagittarius. The S~cm- 
mer Triangle i s  a huge equilateral 'triangle that is part of three d i f f m t  constel- 
latims - all ofthaw a~le asterisms. Actually, any rw;ogni.zable muping of stars 
i s  an asterism?. \dou can even create your own a~terisms. 

One of the best tools you can use to assist you in learning the sky is a 
planisphem. T h i s  is a small circular device w h w  oians cam be traced back to 
antiquity. It has a star map and a movable "window" to show what i s  visible. 

mtrtronornem used a device caIled an ahal,lbe, which is an ancmtur ofthe 
plmisphere. ahc early a5tmnomers ltelied on these devices, a5 they did not have 
camputem, calculators, and the wealth of i n f m a t i o n  that we have in this 
day and age. 



You may think this is strange, but 
plmispheres are almost always found at major 
olxmarorfm; they am n d  by pmfessional xac- 
trnnorners as we77 as the greenest beginner, 
The wawn i s  sirnplc - a l q c  number of p n  
fessi~nal a ~ ~ n o m e r s  never l m  the sky; they 
r,ely on assistants and setting circles ro find 
celestial ohiedt.';. - W e n  push comes to shove 
and ithey need to h o w  if an object is up or find 
something visual! y (a rwe mcunence), they 
will dig out the planisphere. As an intensting 
sidelight, I had an opportunity to tour Palomar 
Mountain - a real "'hmds-on"' tour. I noticled 
that t h ~  b k s h e l f  next .to the teIescope's con- 
trol con~ole included a well used copy of 
P ~ t c r ~ ~  un 's Fi'efd Gur'de to ![re $foKr and Plart- 
ars (ajPoughton Mifflin Cempminv) t. as wdl as a 
pIanisphcie, At thc cnd of his smtion you wilI 
find a set of six si  -- mpxt maps arranged C. 1 i ke a planisph~re to get you started. For FiRn*e 5-,1 rrpr irms in Cqm Majnr and 

manv d people thme ~haK3 and the oihem provided in this baok could h dl that Saeinarios, jjlthouph Umn ie nc- 
is needed in the way of "finder" and "star atxurnu!ator" to do the .hfarathon. n~al Ey supposed. to depid a k a r .  I he Rig 

Diwr ssseSr.c~a i s much mare ram i 3 jar. 
An~tbm tool you use to learn quickTy the night sky i s  a pair o f  7x35 mc Teapot nslrri,rm is marc epsil rcc- 

hinoc~ilm. With or without binoculars, a few minu t a ~  a night studying the con- apni zed tiran !he archer in Sagittarius. 
stitellations will takc you along wavtawwd + gaininy L- t h e n e c e s s t q h ~ w l e d g f ~  A - r f e r i ~ m ~ a r ~ s h n ~ v n  will1 solid lints- 

Tk fol Iowinq k- is my list of signpod stm and mnstelell'wtions, Learn the,%, 
and you will 'Ex able to find t k  e s t  of the constellations with little or no trouble. 
There are 1 7 stars and 1 7 ronstel Iations that vou .. should know fairly well. After 
learning those, the rest i s  eaqieier than vau d can imagine. 

that within this Ti sf same of the names m. in 6oId face. l'lese am 
the signpaefs so the t~ig~~pn.v~.~, something which wc will take up in detail in a few 
paragraphs. 

- 

What makes this m e t h d  so easy is the fact that the si,qnp.~t constella- 
tions bracket the entire sky, and any nconrtellation you don't know is  always next 
to or W e e n  one or ha that you do know. Let's suppose you want to find Can- 
cer - not one of the signpost consdlati~ns. It i,s directly between Leo and 
Gemini, two of the sr'gup,'~$ constellations. You should also note that the stars 
R~grrlus in Leo and Pollux in Gemini m two of thesi,.qnp.~t xars. What is im- 
portant to ize is that it is not necessary for you to h o w  everything, but only 
for you to knew  nou ugh to find things qli ickEy. 

Signpst srars: 
Arcturus Spisa A n t a m  Den& Vega Amair 
En if Fom ahhut lM i mch Capcl la Ardebamn W igel 
Po llux P-n Sirius Regu lus Pol ads 

26 TM Year-Rorrnb kbes.5:kr,U#nmffwn mfdr Gu!& 

d 

SIgnjmst Co ms te!!at!onsr 
L ~ D  Urse Major BNtm Cows Het~ules 
ScorpSus Cygnus Sagittalalus Cepheus Pegasus 
Cassiopla Andromeda Aur6ga Orlon Gemini 
Canis M ajsr Lyra 



Remember. you will need fairly dark skies to see all the stars of the 
constellations and even pans of some of the prominent ones. Trying to find 
or see the constellations from the suharrhs of h s  Angeles, Chicago, Detroi.t, 
New York or any large population center will be trying. Howcver, you will 
be able to see nflo.6 the signpost stnn I have listed above, even fmm badly 
light-plllutcd areas. The  main thing is to be persistent - don't give up and 
don't let a few failares at first discourage you. 

I am sure that some will make the argument that 1 should have picked 
a diffcferent set. of prominent stars and constellations and that thcv - llave a 
ihetter method or that 1 have ignored some of the more prominent ones. That 
may be, hut if you will learn these, you will t e r n  to find the others in record 
time. 

Some of the stars and constellations in this list are easier to find than 
others, and a Few are so much easict that they can he used as sippasts to 
find the other sigposts. The reasen rhnt these are so easy is that they are 
brjght and unmistakable in appearance or location. That is not to say that the 
others are not easy. but these are so unique in appearance or position that 
you can learn to find and identify them in a few minutes. 

Which should you learn first, some prominent stars, or some promi- 
nent constellations, or both at the same time? ]Learning both at the same time 
i s  my recommendation., hut i t  i s  messy to explain both of them at the same 
time. To salve the problem here is what I want you to do: 

I .  Read the rest d this chapter without going outside or using my ather aids 
or references to give an overview nf ithe task at hand and the objects you 
are going to identify. 

2. Come back to this point and. lising Signpost Maps 1 through 6 at the end 
of this chapler, :find each star and conr;tell,7tion on the maps. Now you 
will havc a good general idea or what you are lnoking for and its ap- 
p r o ~  irnate location. 

3. Go to a relatively dark site if you can; otherwise, your backyard i s  g d  
enough for starters. Use the Signpost Map Selector Tables to aelec t the 
Sienpnst C  ̂ Map that bebest matches the date and time. With this book in one 
hand and n rcd-filtered Rashlight in the other. locate and identify each 
siqnposr star and constellation [hold type) that is above the horizon. 

4. Once you have identified thcse si~nposf,~ M the .~iprp.~t.q, go back m the l i s t  
ahve  an tl idcnrifv &all of the signmt stan md conacllsti ons that are visible. 

5. Take a deep heath, and begin locating Messier ohjects. 

Signpost Stars 
Polaris: The North Star (Figure 5-2). From the nod-wrn hemisphere, Polaris 
i s  visible every hour ~f every night - i t  aever sets. Althou -- gh it is a rela- 
tivcly bright bluish star (magnitude 2.03, i t  is nat nearly as hripht as the other 
ea.y stars listd. However, i t  i s  conspicuous because of i its position, the Lack 
of other bright stars .around it, and its relationship to the Ri#q Dipp~r.  The 
first step to making a positive identification of Polaris i s  to locate the pan of 
the Dippcr (see Ursa Majar, below). The me stam 'that define the, end of the 
pan (called the "Pointer Stars") point approximately to Polaris; the onIy 
bright star in line with the painten is  Pdaris. The stars that create th8e con- 
stcI lation Urm Minor (the LittIe Bear) are hard to we from m a s  with light- 
polluted skies. 



Use one of the Signpost Maps (that begin on pace +- 34) or the simpli- 
fied chart in Figure 5-2 to identify Polaris. Of course, the stars m s s  the skv + 

from e a t  to wmt during the night, so you will need to pick the !%-st I- Map that 
best matches the date md time you go outside to lmk at the stars. For example. 
the map tha t  slrows 'tk ~ t m  as they appear in Novernkr at about 9:00 p.m. is 
Signpost Map T (page .- 34). 

Archmrs: Thc most prominent bright yellow-oranc~ C star in the northern sky 
- magnitude 0.0. After the f i s t  time you identify it. you will be able to 
recognize it instant1 y. Starting with the Dipper handle, at the point where i it 
joins with the pan. sight down your arm and it swing i t  along an arc follow- 
ing the handle of the Dipper. At. the end of the handle, continue the arc and 
"arc to Arcturns." I t  will be the first bright star you will come to, Arcturns 
is  the brightest member of the consteTlarion eTlarionMtes. Unfortunately there are 
no Messierebjects in this constellation. Arcturns i s  UFU~.FUI as a s i g n p o s t  ref- 
eEnct star, and BaGtes is n signpost constellatian to locate ather stars and 
constellations. 

Splca: Following your arc along the line of the Dipper handle to A~twrus. 
you next "spike to Spica," a blue-white star of magnitude 1.0 in the constel- 
lation Virgo. An easy way to "spike to Spica" 1s to poin.t. with your a m  ex- 
tended. at the base of the handle of the Dipper where i t  joins the pan. 
Sighting along your a m ,  move along the arc of the handle and beyond un- 
til you come to Arcturns; then continue the arc until you come to a bright 
blue star. 

This star is  prominent hecause of the lack of other nearby hright 
stars. I have not used Virgo aq one of the prFmq signpoar cons tellarions, al- 
though it is certainIy an important constellation, as you will discover on 
Marathon nishi. However, simp! y being able to identify Spica is sufficient 
at this point. Presmrning that you arc reading this at a time of the year in 
which you can see Spica and Arcturns, you will have established two addi- 
tional signposts. From here on the process becomes easier, Arcturns and 
Spica are in the springtime evening sky. 

Vegu: Almost due east of Arcturua you will find an extremely bright (mag- 
nitude 0.0) pure white star. It  is  in the constellation Lyra, rand i t  is  very 
nearly as bright as Arcturns, but of s pure white color which makes it stand 
out from its surroundings. Th~re is no other white star in the norththem part 
of the sky that even comes close to vega in apparance, Only Arcturns ri- 
vals i t  in  brightness. Like Sirius (the next signposf star), its color reminds me 
of an electric spark. Vega dominates the evening .summer sky. 

Sikhs: Sirius i s  the brightest star in the night sky, rnagni tude -1 "5. Located 
in the constellation Cmis Majar, it is a blue-white color. This star is so bril- 
liant that it is. almost impossible to mistzke it for any other star or planet. 
Finding it i s  simply a matter o f  facing southward and looking for an ex- 
tremely bright hlue-white star. If i t  i s  above she horizon (it is a winter star), 
you! will irnrnediatelv 3 reco+mize i t .  The only mistake that a novice will make 
is tn mistaken1 y identify Sirius as Venus, Jupiter or possihly Saturn, or vice- 
vena. Hawever, remernhering that Sirius i s  solath of the ecliptic [the path of 
the planets) shou.1 d preclude misidentification. 

One way to eliminate the confusion between the planet? and stars i s  to 
remember that stan tend to twinkle while planers do not. hpi  ter is  yellow-white, 



Vmus is  almost nure white. and Satum tends to he orange-white, while Sirius is 
F@se 5-2 Start from the R i g  Dipper a blue-white calm. 
astcrism to !sc;ltc other signrcast stam 
an d ~i gnpss t COTI s Ifit ion S. For ex- The spring skies are shorn k t  on Sigpost Nap 3 (page 36). These a m ~  
ample* thetwor;targnharfomtheend thestamthatyw seeat9:mp.m. inMarch. By 11:00p+m..Si@p~tMap4 

Ihe ig D i p v r  point me shows how the sky will: look. As summer appmaches, you will see these s t m  
last slar in  the Big Dippr's handle 
pointn to Arctun15 which in aurn leads earliw and earlier in the evening sky. By mid-May. hey a= lost in the evening 
YOYOU 10 Spica. twilight. 

Signpost Constellations 
Uma M~jw; me Rig Dipper - TJrsa Major, the b a t  Bear - is the master 
key for all the locks, so to speak. Almost everyone is familiar with this coil- 
stellation to some degree, I wi !l use this cansfellation as the si~npn.~t from 
which to locate all the others. Although we have already become fa-miliar 
with this constellation from the discussion of the signposr stars above. he- 
cause it is so impcutant. I will review it. 

The Big Dipper is an asterism within the constdlation Uma Major. The 
Big Dippm's huge handle swingti through the night sky like ;the hour hmd of a 
big clock, and it can actually be used to tell time. The handle of the Big Dipper 
arm from the dipper pan outward md away from the North Pole. Continuing the 
arc ofthe handle will lead y w  $0 the Cnight ye l low4mg star* Rrcturus. which 
we discussed above. 

To find the Big Dipper, face north. 7% your head back sTightlly amd study 



- the sky. Unless i t  is the horizon, you will almost a1 ways a p d  it. even 
h n a  an area with consid~nbTe Iight pollution. Its appearance is unmistakahb. Figrr~e 5-3 Even from FI modem ciry 

some SEN patterns, I ?  ke the Big Dipper, 
If you pss i  bly can, find it at c l i f fe rmt  times ofthe night and notice how it swrngs you would not like to 
around the $kg. following a circular path about the North Star, hlar is .  observe under rhcw canditions. yoit can 

At Iatitudes above 32 degrees, most or all of the Dipper is visible all 
night. Below that latitude, at the very minimum, some pml of it is usufllry visible 
at every hour somewhere along i6 ci~urnpu1a.r path. Find the Dipper on one of 
the Signpost maps and study its path and the times at which it is visible. Notice 
that h e  Dipper circla ma~nd Polaris. Then, go whide and find the rear thing. 

Orion: Orion, the Hunter, i s  a "wintef' constellation - rncaninbg + that it is 
highest in the winter months. The center of the constellati~m is right on the 
line of the celestial equator. All of the main stars are bright, and two of them 
are very hdght - Betelgeuse +- (maqnitude b r  Q.5) and Ri.peJ (magnitude 0.1 ), 
Orion's appearance i s  unique. It look?: like a belted figure, and cven with 
heavy light pollution Orion shines through brilliamly+ 

~csrn t h ~  signpos! stars find conscel'kt- 
ti csa 6 fmm practical1 y anywhere. Of 
course !he R,ig Dipper st ecrtaiaa tirncs 
of the vear i s  ! I R ~  to w@ from l!<m Idti- 
tilde, A l ~ s ,  depending on chls Incsl 
horizom and lip,h t paflution contli ti on^ it 
also can be hard to wc from rn id north- 
m laritube, when at lower culminnt~e-n, 

Sigpost Map 5 (page 38) shows the st3+s you x c  in the predawn houm 
in March. but these same stam are overhead at midnight in June and emerge 
from evening twilight by mid-summer. Look to Signpst Map h (page 39) or 
Figure 3-5 to leam the sippost  stars of summer. 

There are three clmly spaced stan in a line that make up the "&It" of Fipm 5-4 fRigIrfj This chart sl~ows she 
the Hunter. As you can SEE from Figure 5 4 ,  this constellation is near Sirius, to nl Polarjx Lo A ~ c ~ ~ ~ ~ ,  
the east. The easiest way to find it for the first time i s  to for the belt. Repolos. C ~ ~ E I I  3. ~ n l ~ u x .  Sirius. hlrle- 
you see those t h m  sma in a stnight line, the rest of the constellation will I enp baran, and Rigel. 

out of the sh. + 
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Roijtes: (Bola'teez) Starting with the Dipper handle fm the point where it 
joins with the pan, arc along the handle and "arc to Arcmrus." Although 
Arcturns is consided a "sprins + and summer" object, it can be seen at mid- 
noflhern latitudes near the horizon into late fall at early evenings and morn- 
ings. 

htetms is the alpha star (the brightest star of the mnste1I;ltion) of the 
cu~~~ellatitian BMtm. There rmn't any Messier objects in rhic; constellation. 'but 
our platpew here is to find h e  signposts from which we will learn the sky. 

Botites is demibed as appearing like a 'hecktie," '?cite," or a "ice-m 
cone," Arcturns fs a1 the knslt-end of tlae n ~ M c  rrr the tllil-end. of the k l ~ .  The 
tower end of the necktie pints  general] y north. The stLm in this constdlation 
we somewhat dimmer than those of the Dipper. sad i t  might not be possible to 
see all of them from an m with heavy lighr pollution. 

Hem~les: .Hemlcs is almost in  the center of a straight line dmwn between 
the bfk~ht stars Arcturns and Vcga. two of  the signpost stars we discussed 
above. It  is slightly closer to Vega. 

The main feature of Hercules i s  the asterism called the "Keystone,'" 
which is four stars forming a b x  that i s  slightly t a p e ~ d  at one end like the top 
stone of an arch. Thwe are two Mewier o h j ~ t r ;  in Mem~lar, one of which i s  the 
Immt .- and most brilliant globular L clustitcr in the northern hemisphere: N13+ 

Cygnus: Cygmus, the Swan, contains the asterism called the ''North~m 
Cross." Unlike rha .Southern Cmsa which points to the south celestial pole, 
the cross in Cygnus does not point to the north celestial pole. Strangely 
enough, this constellation is easier for novices to identify from areas with 
a little light pl lut ion because it is embedded in the Milky Way, which is so 
rich that under dark sky conditions the p~o6feration of stars can make iden- 
tificafion somewhat difficu3t. 

'The bright star at the top of the cross (the tail. of the Swan) is Deaeh. 
T h i s  brilliant Mm-white s7a.r (magnitutle 13) is just mct and north of Yega The 
moss-like appearance of Cygnus is unique. 

LSc~rpbs: The Scorpion is an unrnistlable constellation with a prominent 
bright red-orange star, Antares (magnitude E .O). When Arcrums is directly 
overhead, the tail of the Scorpion is just ahove the southern horimn, and 
Antares i s  about 30 degrees above the southem horizon. 

Antares, one ofthe signpost stam and the rnm prominent star in the im- 
mediate neighborhood. is so caloted (red-orange) that you will immediately 
know that you have found i t  i t  ia possible for a novice to mistake one oT the 
planets for Antam because (md unlike Sirius) it i s  almost an the ecliptic, and 
frequentTy there are bright planets nearby, However, once you have identified 
it comctly and noted the color, you will not confuse it for anything el%* 

From An~ms,  ihe head and tail of the Scorpion ,n quite emy to tnce 
out. Antares is in the body of the Scorpion. Above and to fhe right is the head, 
thme stam almmt in a line. Below A n t m  a string of s m  gently arc to the right 
and then curl Barply to the left, clearly defining the tail of the Scorpion. 

I 
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On the next clear night, go outside and look far the signpost stars. 
Refer lo the Signpost Maps tto identify the si_gnpost stars and consteIlations. 
Even though you might feel as lost as 1 did at first, the stars are waiting for 
you. Whatever the time of year, start now. 

Summing Up 

ow you have a number of jumping-off places that include stars amd 
constellati~fis -only 82 more to go. Actuallv. + you r+ don't have it0 

learn a11 88 constellations, since a bit. number arc in tRc southern N 
hemisphere, and y w  can't see them anyway. Of the northern constellations, 
there are only thirty that you have to be able tofind in order to successfully 
complete the Mersier Marathon and get all 110 objects. Of the thirty That 
you have to find, you on1 y have to actual1 y h o w  a k u t  17 - from these 17 
you can find the athers. Now isn't that easier than XX? 

Let's st hack ro the cask at hand - learning the night sky quickly. 
A h v e  I explained the concept of findine C. S/~II~O.T~.F in the sky. First find and 
identify the brightest stars. Using these surs as references - signposr.~ - 
identify the constellations associated with them. Then, use those const~lla- 
nions to find the ones in between. Use the charts and the Signpast Maps in 
this book and in no time you will know enough to find your way easily. 

Oh ycs - one important p i n t  F almost forgot - yw don't have to 
learn the stars stone. If you know a few signpost scars and some of your 
friends know a few diRmnt stars, you can help each other learn them all. At 
first you will simp1 y pool your collective ignorance, hut i t  won't be long 
before Arcrums. Spica, Polaris, and the Big Dipper seem like old buddies. 

At this point I can see a question forming in your mind: "Why not 
just lean the constcllatians and skip the individual, stars? Wouldn,'t that 
make things even simpTer?" Yes ,  i n  would make things simpler and would 
work if you could always see a11 of the eonstcllations at once, but what do 
vou .& do when you have to identify a constellati on h e n  it is setting or rising 
and not mtirely visi bye? You locate and identify a prominent star, of course. 
After you know the sky like the back of your hand, you will know many 
more stars and constellatians than a mere fifteen or twenty. 

If you would like to supplement your learning library, 1 can recom- 
mend The Star G ~ i r l e  by Stevcn L. Beyer (Little, Brown and Company). 
T h i s  is an exceETent book on sky lare with a unique method of learning the 
100 brightest stars. Beyer's method is to teach you thc Iocation of one new 
star every few days. Althwgh the method is programmed to take an entire 
year, vau d can use i t  to accelerate your lscaming ss it i s  well laid out. easy to 
u e ,  and loaded with very clear illustrations. 

Don't forget your friends - you may know sameone who really 
knows the sky. Also, check out the local astronomy club or visit a plan- 
etarium during a "sky show" program. After a couple of hours with the 10- 
cal guru, your knowledge lever wiIl surge ahead. After a few hours under 
dark skies. you' F T  ahsol utel y amaze yourself. 



Calibrating 
Your Telescope 
Tak the Guesswork 
Out of locating Objects 

A ny hleqcope with an apertur~ of 60 mrn or larger i s  suitable for 
doing the Messier Marathon. My personal philosophy is that any- 
thing is better than nothing. A telexope smaller than hO mrn or bin- 

oculars. are just fine, but vou d will not be able to see the fainter objects. Jf you 
have a telescope with an aperhm of  6,8, or 10 inches. you are in heaven. If 
you use low magnification, you will find the Messier objects just waiting for 
you. Any type OF mount i s  just fine too. as tong as it is steady. In fact a 
steady maufit is mare important than a large aperture. eqeciaIl y for novices. 

It i s  important to know the telescope that you already own. As 
much as you might be tempted to get a telescope that takes a pickup 
truck to carry or one of the fancy ones that cake enough batteries to light 
up the whole Sara Fernando Valley and then some, you don't meed a new 
telescope to find the Messier ob3ects. What you need i s  a telescope that 
you know inside and out, backwards and forwards. That's why you need 
to calibrate your telescope. 

The secrets to calibration are, f i s t ,  knowing that the finders have 
been lined up with the hlescope; and, second, knowing how much sky 
your finder shows, Next you need to know how much sky your eyepiece 
shows, 

Aligning the FiYEder 

B efore yon can even begin to calibrate your optics. you must first 
align them so that what you see in the center of your fi.nder is also in 
the center of the eyepi we. Originally I wasn't going to include this 

step in the book. But one night 1 saw a fellow who was packing up to lewe 
a star pwty early. When I asked him why he was packing up, he said that his 
telescope was in desperate need of repair because the finder couldn't be 
aligned wi th the eyepiece. 

He had a &inch cammerciall telescow. Wanting to be hhclpful, I vol- 
unteered to Cake a look at it. 1 found that the finder was solidly mounted, and 
optical1 y i t  seemed fine. The telescope was also well col l irnated and the 
mount was solid. Since there wasn't any obvious probIem. I asked the fel- 
low to demonstrate the difficulty. 



- -  - - .  - - -- 

I was not prepwed for what followed. He pointed the telescope at a 
star near the enstemhorizon. Then he proceeded to look through the finder 
- not the eyepiece. but the findcr. Now I was definitely puzzled. What in 
the warEd ir Ire doi~g? I thowht .  2 After moving the telescope a ~ o u ~ l d  for a 
while, pre~umaihly to center the star in the findcr, he then proceeded to look 
in thc sevepiece a and move the telescope again. 1 watched for a few minutes 

9 7 '  ** thensaid,"Whatarevoudoing. eq Trvingtogettlaat*@!lstarintheeye- 
piece." he rcplied with considerable agitation. C.  It was obviolar that the finder 
scope was simply not aligned. Mind you, this fellow was not inept, but this 
"optical thing" simply had hi m bu ffahed. 

After T dipncd his finder and showed him how to do it (for which he Cross Halrs Adjusting 
thanked me For the rest of the night). 1 decidd to t n k ~  a little survey and find SGM 

out haw many people actually know how to align their finders. Was T scat- 
priscd ? It is s~ amazing1 y simplc to do and yet sn many people don't know 
how to do it. What i s  more a m a z i n ~  C i s  that because everyone who knows 
how to do it knows i t  i s  so simple that t h q  assume Everyone knows how to 
do it . Mareover, most telescope manuals give aligning the finder pretty shofl 
shrift . 

T h e  "trick"' is to use a n  ~Tignment target that does not move and to 
align th~find~r fo f l ~ e  I$ 6~.ccnpe, not the other way around. So w i rh that Tong 
and windy preamble, I will now tell you how tn align your finder with your 
telescopf's primary optics. It lakes about three minutes, 

I .  Start during daylight by selecting an atipnmcnt target. A telephone 
pole 0s power-line insulator is a good dayrime choice. Anything at 
a distan,ce of at least .a half-mile or mare will do. Center the target 
in lthc relescup~ eyepiece. 

2. Look in  the find'er and locate the target. Do not mow rJ~e tcle- 
,fcnpe. Notice that your finder has at Teast three adjusting screws. 
Some finders have three screws in the fhont and some have six - 
three in the front and three in rhe hack. We wil l use ?he screws in 
the front onIy (unless you run out of "screw traveTW using the Front 
screw!: only). In order to orient the finder, onc screw must always 
he loosened (backd out) and NU must be tightened (screwed in). 

The figurer on the right show how the screws are adjusted 
to move the finder in various directions. Make all adLjustmcnts in 
small increments - movements no 'larger than one-half turn at 
one time. Rrst loosen the screw that is closest to the direction in 
which you want to move. Tighten rhe other two in propotaion to 
the dimction vou .J want to move. 

3. Ad just the screws sn fhat the target is centered under thc crosshairs 
of the finder scope. To make vcry fine adjustments without loos- 
ening any screws, tighten one screw at a time until the target i s  
centered and the finder scope i s  ,firmly held by the screws. 

4. Check the telescope eyepiece irnapc. I f  the target has gotten 
bumped slightly off center, re-center i t  and repeat step 3 above. 

7 Now that the finder is roughly aligned. you can use a star for the L rn Fipm 6-S Steps in aligning am op- 
f ind alignment. The reason for going through this rough Lv align- licaI finder. Mote [ha t  'rvl~rsn  he: 
mcnt is that putting a star into the eyepiece without benefit of a finder i s  aligned. i t  might he oFf-ccn- 
finder i s  not ax easy as you might think. Polaris will he the star rer in its mounting rings. 



ern fiyhter raircc~ft. 11 has illuminated rings t11:lt are "prqje~te~d" onto the sky. 
The reflex .L r~ansicht C finder is unique in that i~ clnes not have any parallax 
prohlerns. and i~ is nccuratc. Whatever the fintier rings are on appcsrs in 
your eyepiece: ant1 i f  you movc your hcrnd. the  rings r[u not move hecauso 

I - 

tlicre i s  nn aligning of rtr~nt and war siyht clcmcnts. What yclrr see is w h n ~  
you set. T l l c  Tclrad has three nclir~s~ine - nuls tn align lthc finder rings wi lh  the 
t elescopc' s uycpiccc view. 

used to makc the final nlignmenl i f  your local latiltudc is  greater 
r hnn I IIE"; otlicrwi~c pick a star ;md work ihst. 

T l ~ c  re,.rson fur using L Polaris i 5 th:al i t  docs not n ~ w e  while 
yo11 a n  making your dir~srrncnts. (Actu;lFly. il does move n lirrlc 
- i t  descl-il?c.;. n c iacle a link icss than on'e degree En 24 hclurs. hut 
this niotion i s  so minor thal  i t  can hc ignrcarcd.) 

6 .  Regardless of your belcscnpc's tnoont. point the teltsi-ope ;~ t  PO- 
laris?. If vow ~clescope i s  equatnrially mountcd. i t  doe.; nut need in 
hc polar aligned. If vou li;lvc clock drive, tnlrn it off. Y'nu are 
simplv going EU dign the tcvn optical systems so that whatever is 
in thc ccnter of the finder scrjpc i s  also in the center o f  the eye- 
pi CCF . 

Sincc the rinder i s  rnughl y aligncrl. centcr Rllari.: in 1 he 
findcr. then look in the cyepi ece. I t  shnulcl hc clnsc. Ccn ter PuPnri s 
i n  tire relescopc's cvepiece. I T  yolr can. lock nllc tclcscnpc so that 
it cannot move. Tl' ~ O L I  cannot lock it. bc carefr~ l not to move i 1 
whcn you make adjustments itn thc findcr. 

7. Uxing 'the same pmcedorcs dcscrihcd in  steps 3 ant! 4, center Pn- 
lariz in  the finrlcr scclpe l ~ y  adiusring thc nligment screws. Don't 
Ibrgct to rlot~hle check the telescnpe cyepiccc. and recenter ;md 
rcatlflrst thc finder until ho~h images are dead ccntcr. 

I l' woo have Telnd or c~ther one pcrwcr fjn ilcr. t hc princi ple is iden- 
licnI: Center a statinnay t a r ~ e t  i n  the telescope eyepiece. thcn center the 
finder on rhe tnrgct without moving the telescope. The Tclrnd has thrcc nd- 
juslin* m ~ L I I S  wjlla the snnw ~ L I T P O S C  3s tile three alignment screws nn tlic 
fi n rler. 

T 11s mo5.t u s e f ~ ~ l  finder - !he one T alsc m,nsh - is the Ttlrad. It 
is nnu pnwcr Cnn m n g n i f i ~ i ~ l i c ~ ~ ~ ) ~ .  r e l i i t i ~ e l ~  i ncxpcnsivc. incredibly 
simple. easy i to use, ancl virtr~nlly Foc~lpmof: T i  i s  nctunll y a "reflex 

eluns ighl l in  tler" - it i s  like ahc gunsighrs ux;etl RR World Wiir 1 I ancl Korean 
L 

Tlre TcTrad uses two i l A  hntrerics nhar last ahour a year. The bright- 
ncss of rhe prqieuled t;lrget rinps can hc ndjustcd from "h;~rely perceplihle" 
10 '%last vn~iia socks off." Calibration is unnecessary - the outer ring i s  4 

, clegree.;, I he n~idtllc rims is 2 tlcgrcer. rln tl the innermos~ ring is M dcycc. AT I 
Figrsr~ 6-2 Tlae Tr? l r:rrl is :in i 1 l u ~n I - .L- 

nar cd b m g t ~ ~ ~ ~ i  ~ ~ 1 1 "  finder nf nr~.l: P ~ I W  r. !h;tr i s  necessary is that it bc atiyned with the telescope. Other npcn sight 
ahc fclcllb pnintin: +clcxcolrc fi ndcrs can use any u6 [he rnethrrrls clescrihcd hclow. 



Figarm 6-3 The Telrrtd sight fin85 am 
"projected" onto the sky. Unli kc rhc rra- 

cpending on the size of the finder" objective and eyepiece, it 
will covcr between four and eight degrees of sky - the "true" 
or "'actuaB*Vileld of Y lew, 

Unlike the Telrad or other open type finders, you do not have the 
luxun, + of seeing the entire sky while aligning the telescope with an ab- 
jest. The u.sval method of using a finder scope is to sight along the scope 
tube. and adjust the telescope until i t  i s  pointed in the general direction of 
the object. Then look into the telrescnp~ and scad until gnu have some 
reference object or star in the field. From there. center the target in the 
finder cross hairs. Even when locating objects with the finder, I. usually 
start by pointing the telescope in the general direction I want by using a 
Telrad. I then use the finder scope to zero-in an the quarry, although 
most of the time the finder is unnecessary hecausc the Telrad is accurate 
to the degree that the object is already in the main ey'c~iece. There are 
three methods that you can use, no find out exactly how much sky pour 
finder actual1 y covers, regardless of the type. 

Method ons: Locate a caupl~. of fair1 y bright stars whose distance 
(in degrees) from each other is known. (You can determine the distances 
hetween stars by measuring the distance in an atlas.) Then try to put both 
stars in the finder. If they easily f i t  inaide the eyepiece, then pick two 
more s t m  which are farther apart. When you find two stars that you can 
just 'bareIy fit inside the eyepiece, the distance between them is the true 
field of your finder. The stars that make up the Big Dipper am very good 
for this purposc. See Figures 61-4 and 6-5. 

Mdlrroll No:  This methd  requires a watch with a second hand. Pick a 
Mghn star near the celestial equator and almost due swt'h. Turn off your clock 
drive if you have one and pir im the finder so that the stm will dtift a m 5  the: 



F:grtr& 6-4 ( k f t )  The am gular separa- 
tion vh ahc: stars in the Big Dipper i~ 

Figwsrr QS-5 (Right) This illust rarivn 
shows how shrs  are "fittec!" into an 
ewvliece lea deteminc zhc true field. 

- 
mu,> J-q 

Uma Major 

Typical finder scope 
view of 6 W l l  be , 

able to include both 
stars as shown. 

w9 

J- 
hlma Mafor 

center of the finder eyepiece (see- Fipm 6-61. Time h o w  long it takes aa go rmm 
one 8dqe 't tro the other. Divide the number of minutas by four. The a n s w ~  is your 
finder's buc field of view in degrees. 

I 

Method three: Don" laugh ! Chmk the advertising literature for your 
finder. The information might be them in black-and-white. ready to TIXI-- 
but run your own test to make sure i t  i s  accuraze. I f  all else fails, you might 

tn. contacting the manufacturer or distributor and pry 
the informa t ion from them. Don' t be disappointed if 

i 
$ 

9 
'Y 

rhey don't seem to know much. 

7 

Pick a fairly bright star within 10' either side of the 
celestial equamr. 

win timing the instant Stop timing the inslant 
the star break into t & ~  the star leaves the field 
field OX view. of view. 

i - ', 80 -7 

Calibrating 

u 

I 

T o u  can use the first two methods described 

W m e  of TmnsM In M'lnmtes = Trve Field 
mms 

4 - 

above, or you can use this one - this 1 method requires some simple arithmetic. If 
vou I.' know the apparent field of view of an eyepiece, 
you can calculate the actual field of  view by divid- 
ing the apparent field by the magnification. Since - the magnffication is calculated by dividing ;he focal length of  the telc- 

F.ip;rpve 15-6 To rleficmintic the true field scope by the focaT length of the eyepiece, you can re;ldiIy determine eve- 
af view, a star is timed as ir C ~ O S S G S  

from tdge ro edge of the majar diam- rything you need to know in under a minute. For instance, suppose your 
etcr of the field of vielv. you pick a telescope has a focal lengrh of 1 000 mm and your favorite eyepiece is a 
starthalt is  1Q0of f theeq~atnry~urm-  26mm Plijssl with a 55-degee apparent field. First calculate the rnagni- 
suets wilt he within ahou~ 1M% (2 ficaaion: 
decimall places), As you move closes to 
the: equator the emr is wducd, Te.1 cscope Focal Length 1 W m m  

= Magnification - = 38,46 
Eyepiece Focal kweth 26mm 

Now .I vou know the magnifi~;1tE0n + Next divide the apparent field by 
the magnification: 

Apparent Field 55 
= Tme Field = I +43 Degrees 

Magnification 38.46 

In this case, the actual field of view is close enough to 1% de,ves 
that you might as well call it 1 1h decrees. C. You can find the apparent field of 



view of  mast eyepieces by checking the ndvertisine L l i  tcrnture or specf fica- 
tions o f  the mnnofacturcr of the eyepicct. 

For the Messier Mnnlhon. an eyepiece providing n field of one degree 
i s  ideal, tI%v nnc deqrce? %- For one thing. most 08T the Messier objccts a r  of a size 
rh;lt fitr nice! y into a onc degree field (rough1 y one-half degree more or Icss). 
which wi II make them easier tn rccngnize. Second, a wider field or view makes 
~ h , b j ~ n ~  much easier ta find. And third, when scanninq C -  through areas such as the 
Virgo cluster, a onc dcgree _. field makes the ohjects eaqier tto find and simpler to 

identify because you can movc in one degree "jumpsmm F m  one object to am- 
other, using the eyepiece view to gauge .- ~vour + moves. For example, to move "up" 
one degree and "lelt" three deLgrees. you would move the stan in the eyepiece 
field from cdp-toedge + in the appropriate directions. 

My favorite eyepiece i s  n 32 mm E d e  on  either my Celesrrnn CX nr 
Cnulter 17%-inch. Rot11 rele~copcs have a focal l e n ~ t h  of 2000 mm. so the 
magnification as well as the :~ctuill field 01' view are the same on both tele- 
scopes. This  particular eyepiece has an apparent 65-degree field of yiew. 
Using the nti~hmetic shown B~CIIT, this eyepiece's actual fieTd of view i s  
abour one degree. ant! i t  i s  the one I osc thc most. 

V ~ ~ ! T ~ C / Z  It?i~lv d ilk "up " 

I have to asrrumc that yoti have it reasonit hie star at1 as such as S&A tlnr 
ZOO. 0. Bright S~ar Atlas 2000.0 or r he all as in Perersnfl :F FitsM Gir irlr 
fn t l r ~  Stars o ~ d  Plrrners. You have probirbly already noticed that you 

can see mnnv more slars in the finder telescope and eyepiece t h a ~  are noted 
on omm atlas chart. Tn hct, you m ighn have concluded that using the atlas i s  
hopeless hecause you couldn't make heads or tails out of the finder irntrge 
and what i s  in the atlas. 

Anorher complication ins if you needed more) is rhnr a "Newtonian" 
view is reversed lel-t-to-righr and top-to-bottom, and a straight-through 
refractor's view i s  the s;lme. A refractor wit11 a right angle diagonal i s  re- 
versed left-to-rirht, C in  relation to the arlacl chart, which is presented just as 
you will see things in the sky. 

These are the snrnc prohlcms. more or less. that ynla have with the 
finder scopes. Tt's funny . h i  most folks set a Iittle comf~lsed with directions 
when they are applied to the crelesrial sphere. W e  think of any movement 
that is parallel to thc ground ns lef! and right. and any movemcnt pctpen- 
dicular ln tl~e 11orEzon as up and down. 

A! tnzimu th ltele scope mounts [espeseci aTly Dohsnnian types) are su ired 
to tlzi nking h of thc tzlhe m nvement?: as leftlrirht .L and op/down since th'ey mole 
horizontal to the .- cro~rnd (azimuth) ;lnd perpendicular to thc horizon (alti- 
tudc). When guiding an altnzim~ith telescope tube: by hand as you ohserve an 
ohjccz in the cvepiece. you might havc cxpcricnccd some trouble keeping 
the oh ject in view. especially at high powers. In fact, you have probrahlqr lost 
an object more than once and have had to stan over 'to find it .  The follow- 
ing story might have a fnrnili~~r ring to it. 

Figw~ 6-7 A ~ ' o ~ ~ p ~ r i ? ; n n  erf n nakccl- 
cyc yir w (~c'rp) anti zhc \?iew ;js S G C ~  En 
an cyrrpi~c. ( F1t1-ttcm 1. TIE@ view slhou!n 
Irere i s  n.lial we11 Id he. S W ~ I  ill c?l rcFrac- 
ttir optical s ~ s  ten1 rruillar,ut 3 rliagnn;j! 
which i s  the nrny nlosl Ginrlcr sut>pcs 

work. Mote that the view is reversed vcra 
tic:ill y' a11d i s  ' rzr t i ;~t  you will scc in thc K x 
5l) "strzci ~ h a  ~~'lrnlkgh'' findcr cia;l!ls. 



Wirth your eye firmly glued tc, !Re eyepiece anrl your risht hand on thc 
scope tube, m ~ d y  to m o w  ia as necessary ltlo keep the object cen tcred, 
you not ice r  ha^ [he ohjec~ i rnnvin:g 10 ynur "Tcf C" and "dnwn." The 
~lsu a1 pmcedare is rnen!nlly rev iewl the image 0rie.n talion and 11 he di- 
wc~ion o r  movement. As ;rn intellectual exercise, goa decide lhnt lef t  
i s  right amd d.own. is down, iVhi.lc you are making rhe menla! carlcula- 
tifin%, thc oh-icet dtifes out af view, but you arc csmridcnr oI' _your 
calcuTaticln~ and move the scope 10 the imagined positilrslrs - WRAT 

TK ... ! 11'9 m-iol there. YOU fr3~1llic311y ~ O V C  t h~ S C O ~ C  back 10 thrz placc 
where YOU think you were and rethink y w r  moves. You C O ~ C !  ucle t hs t 

left is s i ~ h t  nnrtl down i s  up and m ~ k e  rhe move. No Itlck. Drat? Back 
again, and  his time you decide l e f~  is left, Lwt down is still up. Nope. 
A32ct a Tc w h i  ttless minutes you slart fmm scratch, ody  rhis lime you 
decide a0 pay mwe artenrim $0 that rthc fiqfject w m ' t  e e l  nut of tkc 
field al'vicw. 

The folliowing rip works for all Newtonian optical systems. regard- 
less of thc type of mount youyre usine. <- Tf you follow ahis tip, you will never 
have the problem 1 have just described. I call this the "Trapp Method" aftcr 
its "discoverer+" Charles Twpp. Fundamentally. all you have to do is change 
your perception of what i s  happening. Instead of thinking of having your 
hand on the telescope tube, imagine that you have hold of the sky. When the 
aeiect drifts, move the "sky," as you naturally wouTd. to keep the ab-jeca cen- 
tered. If the object moves down, then pull the '"sky" up. If the ohject moves 
left pull the "sky"" right, and so on. Don't get intelleetval ahout it- just do 
i t  and you can track anything, 

With the Dobsonian mounts, we rend to think in terms of leftbight 
F i ~ 6 ~ R " M o v i n p t h e r ; k y W i n s t e a d o f  andupldown. Withquratoriallyrnountedtefesco.pesitismuch moreconye- 
[ h c l e l c ~ o ~ t ~ k e e ~ a n o b - j e c t c c n t c r e d  nicmt tothink in tennsofnorrh. sourh. msfand rwsr.Thereasan forthis is 
in f he eycpicce, This technique: works that the equatorially rnountod tdescope does not move parallel and horizon- 
with s Newtonian m~paical system, 

tally tn the ground - it moves on a polar axis. 
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Regardless of whether valrr + equatorial mount i s  a fork. German 
equatorial mount, ring, harseshoe. or yoke, it ix ao equatorial rnount and 
moves over the celestial sphere with the same geometry to the ground (un- 
less you are at the north or south pole!). The reason you cannot think of 
moving the telescope in terms of upldown and righfleft is that the orienta- 
tion of the scope tube changes depending on which direction the tube is 
pointed. 

For instance, if you are looking at something on the meridian, right 
asce.nsion movements are "left and right" and the decbraatian axis is "up and 
down." On the other hand. if you are looking at something near the western 
horizon, the right ascension is "up and down" (relative to the horizon), and 
declination moves are "right and left," 

me simple and obvious solution to quit thinking in !ems of Few 
right and upidown. Instead, think of moving the teltscope northlsouth in 
declination and easuwest in right ascension. 

To get a better picture o f  moving northlsouth and eastlwcst, set np 
your telescope in an area that can be lighted - you are not going to be do- 
ing any serious observing. Set up the telescope so that i t  is rwghly polar 
aligned. Rnd a bright star - any star will do. Center it in the eyepiece and 
turn the declination slow-motion knob so that the telescope tube moves to- 
ward Polaris a couple of degrees - t o w d  the + 9 b d e p e  mark on the dec- 
lination setting circle if you have one. That direction is north regardless of 
what you perceive ''north'' to be. This is true no matter what direction the 
t~lescope tube is  pointed. 

Next, onlwk the right awension and bum the tdescop a few degrees 
toward the next highest hour number on the right ascension setting ci,rcIe+ if 
you d $0 not have setting circles, move the scope tube so that it moves c l ~ k -  

3"igw-e 6=9 The illuslration an the left 
shows rhe paah of an equatorialEg 
m.ownzed telexcope ow the celcsti al 
sphere when moved in Aght ascension 
and dmlinatian. The "right angle" p a ~ h  
of a telcxope on nn alltazimuth murat 
as  j-t moves an the ce!es~ial xphcm is 
shown are the right. Naliccl that the 
quatori at mom8 moves in circular arcs 
h a .  cornexpond to the sweep of tight 
asclefn sion afid dcclinat imon while thc 
egu atatorial rn ou ntk moveme n rs are aT- 
ways a .right angles. This i s  most 
obvious at alae polc. 
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/3\ 
Turn c8oekise Turn muntercFochise 
(dlc& anal [clleck one) 

~ a s t  East 
wsst West 

DEIC. KNOB Turn c!ocbise Turn cou~~~em~mkwise 
(check m a ]  im me) 

North North 
south Saulh 

wire when Facing Polaris. T h i s  direction i s  east - when you are swinging 
the relescopc in any directinn that causes the hour number to k higher than. 
i t  was, you have moved cast. While y w  are making all of these moves, also 
note which wav d the images move in the evepiece. + This information will 
come in handy later. 

Directions in  the sky are not always obvious1 y related to those on. 
land. Turn the book around so that y w  can scad "North" s~rrectly on the 
cqvatorial m w n t  diagram ia Fig. 6-9. Yon are facing C north. Notice that the 
directions seem backwards to locations beneath t h e  pole. 

You might make a rough sketch of the movements in the front of 
your notebook so that you can refresh your memory later on. Now you know 
which way i s  "up." 

F;g,a~re 6-E fi Make a sketch, simi.las to 
the om e here., of how \he 81 sw- m or i an 
knobs move your telescope. 



Locating 
The Messier Objects 
The Geometric MetJzod 

hc hest method for finding the Messier ob=iects is so simple that 
no one ever talks about it. WeH, that's partially tme. The human 
eye i s  an excellent judge of geometry-you walk into a room and 

instant! y spot a picture that i s  hanging ever-so-slight! y crooked. You can 
read about star hopping and setting circles and offsetting, but T want you 
to try the "reornetric C- cyebalI" method for findin.g Messier objects be- 
cause i t 3  hast and it's easy. 

Starhopping works well with moderately dark skies, and thou- 
sands upon thousands of amateurs swear by i t .  Rut  i t  doesn" work from 
my backyard at all -I am, in the middle of the Los Angeles smog basin. 
Thcrc is a constant pall of h-axe, Eight, and atmospheric pollution hang- 
ing over the "Penninpton Backyard Observatory." After magnitude 4. the 
stars and backgound sky are erquallp bright most of the time. The onlv + 

way I can see anything is to use a Light Pollution ReLjectiohl (LPR) filter, 
and that only works when I am looking through the eyepiece -the LPR 
filter doesn't do any good at all when trying to find something. 

The "geormctric eycball" method uses a Telrad as the primary 
finder. This  is the same as the starhopper's method up to the point of lo- 
cating the constellation from which to locate the eh%i?ject. T11c constella- 
tion might not be the actual constellation that the object is in - it could 
be n constellation which i s  simply an easier reference point, hence, a 
"'finder cons'tellation." From these I place the Telrad's 4-degree outer 
circle in a gcarnersic relorionship to the reference star or stars of the  
finder cranstellatbion. 

II had wanted to see the 10wl Nebula (M97) and the Whirlpcmol 
Galaxy (M5 1)  in my own telescope ever since T had seen them in a 13- 
inch Coul ter at the Rivewide Telescope Maker's Conference at  Rig Rear, 
California, F looked and Iookecl and searched and searched. I[ tri.edl 
starhopping, scanning, and using setting circles -a11 to no avail. I sim- 
ply chalked up my failure tto inexperience and decided to try again after 
I was better at finding things in &- ~ e n e r a l .  Then I hit  on the idea OF using 
oeometry, Actually, I was "reinventing the wheel." It  turns out that a t. 

large number of people use this method, but it ham? been written about 
very much. 

I drew a circle which represented the 4 degree outer circle of my 
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M fe :  M $01 is also MI 82, 
(Messi~r mistake) 

w * 

Mote.. M51 and M7 N are 
d actually in Canes Venatid- 

P Canes Venati~i is no1 s h m .  
I 

f 

-. ~~rrnaoa, snen scan cne area zmruug,m, tne J l nuc r  url~ i l  Lric hlwr 1s c;aaLzscu+ 

Figure 7-1 This chiart of Wne Maj~ r  From here, starhop to a recognizable asteri srn clar;e ta the ob-ject and then 
s h i l w ~  the elements the womcfric place the crosshairs in the correct geometric relationship to the asterism. 
m a h n r l ~ m e d c s h e d l i n e s s h o w t h e ~ e o -  Finallygorotheeyepiecemdscann~tilyo~ findtheobject. 
metric relationships; the "tick" merks 
show diskrtces in halves, thirds or quar- If you don't have any success after a few rninotes, recheck your 
rm relalive dislamc. The lape finder image to see how far off you have waadered, Reset the telescope and 
reprerents a Telmd's outer t a g H  ring. begin again. Don't. under amy circumstances, give up. Persistence will get 

you farther than taleat. When you are absolutely sr~re that you have searched 
every square degree of the area and still haven't found the object, recheck 
your charts - you may bave gotten turned around and simply be looking 
in the wrong spot, Aftcr you have a little experience, you won't have this 
problem at all. The main thing is to keep at it! 

Now, we have to discuss the two types of finders - the straiqht r, 

through type and the type with a right mgTc prism or mirror. 

The stmight-throngh type is a simple, small. low power refractor. The 
right-angle type is a smdl hw power refractor with a prism or mirror stm-diagw 
nal bemeen the eyepiece and objective lens. The tight-angle pism makes using 
the finder a little eaqier since you can ''bend" the image around to tosome conve- 
nient place fofviewine. L- With rhe stmight-through variety. p u  always have to 
get your eye in Iine with the telescope. Sometimes, this i s  difficult te do, a p  



cia! l y when tlie tekscope is pointed stmight up. 

7lc other finder scope problem i s  i m a p  orientnt ion. In thc straiph t -  
tl~mugh lintler. Icft and right are rcvcrsed, ant1 up and down are hnckwnrds. 
In thc right angle variety the image is rizht .- side up, hut left and right are re- 
~ersed.  At firs 1. movi ny the telescope toward I the rlesircd spot whi le lookins 
thmt~gh thc finder i s  confusing. There i s  only one solution: do i t  a lot and i r  
wi 1 l becornc xccond nature to you. (See Crrfihr'n!ing n Findrr Scope and 
I-Vh i d 1  kiQij7 ;.T Up, Ch n p t ~  1 

T1z.e Geometric Method 

T here are a catuplt of other finders that you ran make tllet work 
fine whea using the geometric method, First i s  [he traditional 
r ing-gunsight  finder like those you sce in pictures of World War 

11 antiaircraft guns. They are easv A to make as they only scqtiire a bit nT 
p:ltierlce and minirnz~rn skil l  with an x - ~ c r o ~ .  knife. some glue, wire ant! 
r soldering iron. The other lvpe of finder i s  even easicr to make since it 
is  made with a toilet t issr~e or paper towcl tube. The "plans" h r  these 
rintlerc arc shown i n  Figures 7-4 and 7-5. 

To make the ring gunsight findcr you will need a wire coat hangr.  
60.lI4'0 solder. a couple of small wiishers, while sewing thread, n can ob flat 
black spray paint, epoxy gluc and h;lll: an hour. The tools you nced are ;I* 

soldering iron, a pair of heavy side-catters. 21 pair of pliers ilnd a phcc to 
work, When the  gunsight is compl~te,  it can be mounred on the telescope 
wilh n y h n  stmps l ike ltlrosc used by backpackers. 

Tlie second ty pc of finder i s  made from a cardboard tube fmm a roll 
of gift wnp and somc masking or duct tapz. 

Fi-qrtr~ 7.2 t Bcfe ) TIVICI t y ~ ~ ;  O C  Ci ntlcr 
scc~pts. 8011 [l ie rip119 is. am 4: X SO finrler 
1vi181 :I: di; lpt~nl, On ~ h c  Icl't i s  a siniilnr 



Fignr~ 7-5 If the f inder shnn.n a1 ~ l s e  1 ek is tect dirj?cul~ TO rnnke or you COIEI el really do 
i~ t ~ ~ t  ynu ius! ncver sot aron~r l  la ii and ranighl is thc clrr h marathon yo111 can s t i  t l  hs 
rcl~npct i t  ivc-t elat ie; i f  you can scare I I~ ,  some rfiaskirig fit d u c ~  t npc and a earrlbnaril 
laht. Donlthy Wnod~icle bagged 97 ~h,jecrs with Set-Up. 

~igrtrs 7-4 A l;i~tagzlc crnc pswcr finrler As vou can see. even ihc mounaing of thesc two findcrs is easy. Nei- 
can h~ :~n?icmhlct[ f r tm B wire lher teqz~irc~ cfrilling. tappinz. or cut tinp clb the telescnpe t~ihc, and both are 
coathnnper. lwgc tliamctcr ivashcr.; onrl m ~ t l n l e ~ l  wj th Velcro nr nylon s tmp~.  
some t hreaol fur crn~shr~ias. 

Ynal nainhl .- think that something as simple and low-tech as the lube 
Gindcr would hc a big handicap. I t  i s  not. Dorothy !VoodsEde. using the 
charts 1 provided, the geomctrlc method, and n cardhoard tuhe From a roll of  
&irt wrapping paper tapcd to the regnlar finder other R-inch Meadc. sur- C 

vived hcr first Messier hlarathon with n 97? What i s  more amazing i s  lhat 
Dorothv had locnted fewer than 25 of the Mcssicr nhiects in the year she h ; ~ l  
owned hcr iclescope pseviul~s tu doing n Marat hotr . 

Re1 ieve me. you can do it. 





Galaxies 

alaxics are incrdicliblp huge collections of stars. gas and dust. like 
.nus own *qlaxy. zk the Milky Way. Cmlnxics come in many shapcs ;md, 
si7.c~ and arc very dis~nn~objects. They could hovc a spiral. spindle or 

c1liptic;d shape. ancl could he hce-on. cdec-on C or snmewhvhca: in betureen. Re- 
cnlrsc of the incedihlc [list arms. they cannot k rcwlved into individual s tan ex- 
ccp I i n tmry large [el escnpes, and then on l y phn~ngnpi~ i cnl I!. 

Thcre are only two h ard-to-see Messicr gnlnx ies. P;~radox ical l y , one 
is (me nr tlic lnr~est iind clncest $clnxies to otlr own: M33. the Pinwheel Gal- 
nxv. - S t  skin hc sccn easily in binncutnrx with rnuderatclv r C  ewd seeing condi- 
tions. Howetter, in  R telescope. becausc i t  is so large and sprcacl out, i t  is  
hard-to- fi nd un ti1 you have rlcveFoped ?,our observing ski l l x ,  

Thc ather toushie i s  M74. a galaxv .+ in Pisces. This is one or !he 
k~inrcr Messier objects (magnitrade 9.5). Allthouyh there are romc that are 
fiiinter, $11 is  ons i s  especially difficult drtrine tlic Mnrcli Maxi Marathon 
since i t  musl he found in the twiligllt - n task or snmc difficulty i r you bnvc 
nccrcs done it hcfore. 

Oiicc you know ti l lrrr-r ro look and ~r:lrnf to look k ~ r .  ;mtl are inti-  
mnlely Bmiliar with me-~hnds of finding them. none nf thc Messier nhjccts 
arr all th;~"e!ii'ficult. 

Wilh tlic e ~ c e p t i o ~  or thcsc two ylaxies, thc rcst are relrtlively easy 
to see r r~~r l  identifyir. You will nnt confuse a gal;ixy with another type or oh- 
jccr, 

glohutar ~ I u s f e r  is a spherically shnperl proup ol' stars o f  corn- 
mnri proper motion. Each star tha t  is n member o f  a ~r lobu la r  
.cluster orhits the zravitatioml center of rhc group. In a photo- 

graph, a plohular cluster appears ns a dazzlin % E hall of l i ~ h t  with only thc 
outer edges of tlic ball resc~lved into stars. Radiating from the ball i s  a 
halo of inrlividoal points wliibch hecnrnc !css tlense with incrcaaing dis- 
tance from the center. 

In a telescope of modearc size (8 Enclies and up), a globular ~ 1 1 1 s  ter 
nppcars to he a thousand individuaT pninls o f  Tight arranged into chains or 
rilnc-lorn "spkes" t l~cl t  atream into the plobulnr ccnter or the cluster, incrcns- 
ing in density until  they combine to hccome a dancing C swirl of l~ncnuntahlc 
thouss-nds (11- clnzzl in~ points that  popufatc thc center o l  the dancing sphere. 

Visuallv. . you I will see "chains" of stilrs at the outer edges. Each in- 
crease of magnification reveals Taver .c upon layer of tiny d~izzling paints of 
light and allows you to go deeper and deeper into the ,ulohuTiir's ccntnl core. 
The phntncraph .- is. ;r disappnintnicnt compared to the s i~ l i t  L- vou U" will scc in 
the eyepierc. 

I n  telescopes untler 8 inchcs apenure, tl~c thousonrls of Faint stnrs 
wi~hin the C elnl~ulnr cluster will not he resolvecF except possibly nr [he nutcr 
erlnes: b the glnhular wiII appear mnrc likc a difFuse hall of clim lioht -- with ~ h e  



Figr8sr 8-5 ,h tjlpi.cal p l1~10  of M 1 3, 
WOIC the '"l-ra~rner! En" mrc. TPhor~r by 

E i g u r ~  8-R Tl~bs drawing more accu- 
marly rtpscsontfi thc imaye of M I 3  as 
w e n  in t l~c tclcs.copc cycpiece. FielrI nT 
pi' icw i s  43'. 

Fjgur~ R-T 433% in t l ~ c  conslc9l;ltion 
Auripa. Can yvn f i nd  ihc cmss nstcri~mn 

outer stars rr~rming n faint "tcxtii~e" against the blackness of tlic night sky- 
still a rna~nificenl hr sigh, C to hchold wit11 your own eyes. 

Glohular clustcrs wi l l take all il~e rnagnificat ion tl~nt rhe lelescope 
and cnndi [ions will permit. 

Open Clusters 

0 pen clusters nre irregular groupings of stars ~b~hich have a cornrnon 
origin and common proper motion. Opcn clusters might contain 
rewcr than a dozcn stnrs or a. IPw ~hnusnnd. An open clllstes ohen 

has nn i negular shape. 

The main difference between the photographic and visrrnl appear- 
ance of these objects is that on photogrilpl~s the bright stnrs appear to be 
Inrger rather than hriph~cr. Vislmnllv r d  volj will notice that all thc stars are 
poBtrs of Ti$[. but scme are brighter C than others. On the whole. hourevcr. 
o ~ r i  clustes  visunllv resemble I heir photnernphs 'L mom often than not. Many 
times the "derails" you cnn see in the eyepiece arc  not at all evident 0 n pho- 
tographs. 

Yo\l can see "chains," loops. swirls ilnd acteristns w irhi n the clusters 
ltlrat might not he apparent on pl~ato~mphs. -- M38 in Auripa is n casc in point. 

The first time 1 saw this open clustcr. T noticed a cm3s-like axtcrisrn 
within i t  and cornmentetl nhou~ i t  10 a fr'ricnd. Altho~$t he !lac!. ohserved thc 
cluster a few minutcs hcfnrehnnd. 'he had no1 noticed the cross tha? I had 
seen. A rter my dcscri pt ion, he arns able 10 make i t  nut and later resea~ched 
it in Brrnrlmln :r CPIF-T~~LII Nct~~Tlbmk. TO mv d delight. Rorn ham cited Webb's 
description of the clurrer (madc En t l~c  1 R50's) as. "...an nhliquc cross with 
a pair of stars in each am." (After this cxpcrience. 1 deckled il was o b y  to 
heliewe my own eyes!) 

Open c! u sters do nrst general1 y requi rc hi911 power. Tncleeil. they 
dren appear mnrc cluster-li kc at mini mum power, Smal l sparse clusters. 
especiiillv hose within nhc Milkv -. Wily. can he seen and iclcntified more 
~ a s i l v  when low powers are usecl. 

ehulae defy any kind nT general dcscrivtinn excepl ro say lhat all arc 
c180ucl-likc. Encl~ one i s  remarkably diFCc~ent in sl-rape, size. color. 
and cnntent; each the hesu I t of d i Veten t circ~arnstnnccs of creation. Tn N 

all cnscs, nebulae appear as uniquc hazy masses. P~ohahly the most Famous 
of ithe nelbu ];re are M42 and its cnmpnnion, M43 - the Gnat  Orion Nchuln. 

ncltcrl by R c~'cseni! T. W. i%Fc.h& ? Hint. There arc only six Messier o'hjects clnssed as nehulae. OF the six. 
i~ is just above .ant! to I Ire righr OF mnlct 
:~md 1ion1~~118t 'hlllatrened." Fi el [I n6 

three are located in Orion: M42. M43 and M78. The otlicr time are located 
Y ~ C I ~  i s  45'. in  Sagi ttitriu?;: the kagnnn Ncbula. M8: the Tri Gid Nebula. M20 and the 

Orncga Nehula, M 17. 

Once again. photo~raphs are rnisleadinp - in ;m cffort to show rhe 
cxtent of the f a i n?  nltrer reginns of o nebula (M42). the delicate folds. the 
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jecf s were mconled incorrect Tv d bv d Mcssicr him self^ NNGC 2422 i s sn close to 
M4h as to make it probable that this was the mcnt ohjcct seen by Messier. 11 
is  a1 so in the yen.enl remion 2 uf Messier's cnnrdinates for M47. Tl~erefore it 
has heen n.ssiencd .L number 3447 in the Messier ~ i ~ t a l o r ~ c .  r NGC 1548 has 
been assigner! the designation as M48 since this  cluster is  also in the vicinity 
o f  Messier's orisfnal vootdinales. Both arc briplid enough to he seen in  the 

- =  . M73 is  an astcris-rn of four stafs. Tllere i s  serious speculation that 
I 

C they might actuallv he a "I it~le elusltcr" of four stars. Paul Murdin and David '1 Al1cn.nutl1orsof~otn~o,~ir~1,/~h~Ll,rii*~r.rr,concludetha~the~h~n~e~are 
o,ne in four that follr stars brighter than rnagnitutlc 12 which are so closely 
associa~crl in such a small are:! o f  sky might in f;,ct hc a 'lirtlc tclustcr with 

\ common prcrper motion (page 45 1. 
Figwrp X=?fl  hl124 i s  :I sl:rr cfloud in t ltc 
bliikv 'C.Vnv. I ~ I  s p i ~ c  [)I- irs ~ ~ p v c i z ~ n c c .  it M9 I was another "missing nlhject" that is now assigned to NGC 
is ROI an open clortcr. Field view is 4548. 3 magnitude 9.5 galaxy in the general arcn of Messier's nsieinal - ca-  
9 LI 
A #  nrdinarcs. So~nc claim that M91 i s  a duplicate listing of M5X. 

C -  . .  M 1 02 i s  a cluplicntion of M 1 O T - a genuine mistake, all otlicr n r p  
7 rnents to the contrary. Mdchain. Messier'!: close associate ancl cn-workcr. /.. \ acknowledb~etl - this mistake in n l~rtcr which was published in 1786. For that 

+ re ason, another object has never heen ass ipncd convincingly to this M-num- 
- \ her. 

Yaw \IOU know the type.? + of objeclc you arc looking For. a little bit 
;~ilbout them and somc facts concerning the *'Messier Mistakes." The next 
order of business is to find out how easy or how hard these ohjects will hc 

are only a few ""hard-to-fjncl" Messier Objects. Three al' them 
. * .  M77 i ~ n d  M3O) are "hard" anTy kcnusc they have to be Found 
twilight of evening nnrl dawn or the March Maxi Marathon. In 

January. they arc cnsy to find. M33. M.7 1 .  M.12 and MI 10 arc slightly dif- 
*I 

ficlrlt to Find (see "Gnlaxics. above) if you wait until March to learn wfaere 
thev are and what they will look like ia your telescope. If y o ~  learn whew 
ro look, they are pretty easy to locate. 

The ws t of  he so called "hard- to- find" vbierts aw di fficul t to fi nd 
on1 y because tllere ;!re no nearby re-ferencc stars or as terism s, the conslella- 
tions En whi'ch tl~ey are fr711nd ;Ire h i n t  nr only panially visible or they arc in 
a dense portion of  thc Milky Way. 

There are 19 of  lhese objects: M2, MI I . M 15. M25. M27. M29. 
M39. M40. M48,lu15 1 .  N55. M&. M7 1 .  M72, M73,4175. M8 I. M82, and 
M X 3. 

As vou run the Marn thon. you wonder why nonc of the Virgo clus- 
ter obiec t s  are men tioncrl iicre. That is because the Virgo galax ics are not 
hard to find -they are only difficult to identify (hecause there arc so many) 
and that proldem is also discussed helow. 



D~J!?cul@ in Seeing c 

are only four "hard tn scc" objccits: MJ4, M77. M33 and 
Three of  the b u r ,  M74. M77 nncl M3j.  arc the first three 

ts of  t h ~  M ~ r c l i  Mi~xi Mizrat hon, and all tkrec tnust Isc fownd 
in the twilight. L M3O Fs hard to see bec:~use i t  i s  the very last nhject in ~ h c  
March Mnxi M:~snthon. and i t  is vicwcd in  the mornin0 2 Twilight. 

M74 is actill ally "diffrcnl t" to see ;and is usual1 y cnnsiclercd difficult 
cven under good cr~nt l i~ ic~ns  hecausc i t  has a low surfrhce brightness - 
sm nl I c r tc! cscopcs wi I1 fi nd i t  rn ore cnsi 1 y than 1 nrqc C on cs. M77 and M? ?. an? 
only "sl i .L cht l y" diffic 111 t. These objecls are harder if  you hnvc never sesn or 

M?4 Field o f  view i s  47', 
k ~ u n d  itllem he fore. 4I7h i s  tiny and hint. In small telescopes it is hard tn find - .  - - - - -- - - - - - 

kcaose you can! p past ir so e a ~ i  IT. e n 

T he Virgo cluster galaxies arc not nctnnll y di ff i  cz~l t i f  you have some 
+ " 

mcthort of locating [hem i n  a predcfincd order. and ir' you have a 
clue ahoiat tllci r appearance. These ahjcc ts are on 14. considered dif- 

Fcult by those w l ~ o  hnvc never workeil nu1 3 plan to hnndlc thc problem. 
There are onlv I3 galaxies and cnch one has a unique appemancc. All arc 
hrinh z t enorlgh that t he9 d will no# 'to bc con,h~sed with the hvn tlreds and hun- 

M 77 I1ir lrl r ~ l '  \ - i t  5 % ~  is 45". 
r1rc.d~ of otller faint galaxies i n the Viren-Coma r cluster. #i special series nT 
charts is included in this brmk to help you work parr way through the Virgo 
cluster pmhlems. 

P . I 

I 
* - ,  

wi!l now teIl yo~m how you are goin C. E to nccn tnpl Esh the "irnpocsi h lev in 
rbe March Messier Masatlion: then you are goin? ro practice on [lie 
tough ones. 

. " I  . 
' . I  

I . Lcam how to find and id enlip@ rhesu fivc Nlessicr obi ects in your sleep: 
M74, M77.3433, M76 md M3O. The f rct thm and tllc last one have to bc 
found in lrvilirh t t nn March Maxi Milm1110n night. Learn what thcy look M73 Ficlld of yigw i s  4.qq. 

like under good L conditions first. Pmaice finding these five "twilight" nh- 
jects elwy time you sel up your tclescopc. 

N%en you gn for aT1 110 objects in the March Messier Marnthnn. yoz~ 
will have four or itl~ese obLiecrs "in the bag" before the sky is really dark [-- 

I hecause vou will knuw where they arc and what they look like. 

Findsr R9arallion . 

Chnfl hl Nurnhr - Carisle l l ~  t Efin 
,-.> - ....................................... 54 74 ......................................................... T"i>c~,k 1 

-7 ....................................................... C1;eus .....................................,. , 
.................................................. 3 And ron~cd a .................................. 4 
................................................. ...............L................... 417eh. Andrnmctl ke 7 

................................ ................................................... hZif361. C:~pri co rn  t~ s 4 K 
%1-:[1 Ficlc.! t ~ f  \ . icw i k  45'- 



2. Again. prac~ice is the kev. g Find these 19 objeas at icnst once and you 
wilL know thnt you can ,find ahcm again. For t h e  most part, they nse a 
hit difficult because there iite no rel'ercncc stars close by. Confidence, 
persistence and pcrscverance will  lead ynu to them. 

7. Thc Virgo cluster i s  sometimes cdled "hard."- i t  i!: not. Thcrc arc 13 
objects in the Virgo clusterv all of them IL gaI,wies. Go thmugh the Virgo 
"dlu~er" at  least once Refore Marathon n i ~ h t .  C With thi s book and one 
practice session you will be able tho rind and Edcntify each galaxy as 
casilv r' as you can find any other object-more easily in fact because 
you hardly have m move the ~elcxope as you go From one to the next! 
Marathon Charts 2% through 28d present a "progammed" method for 
finding L. and identifying these objects. 

The rest of your MarntIlon i s all down hill. 

What are you waiting fnr? Get out there and do if! 

I n r i r t t~al ly  every discussion and article on the Messier Milrathod. 
there is mwh made of those abLiccts which never set. These articles 
would lead you to believe that there are a substantial numhcr of nb- 

jects at which you will have a second chance if you should miss them the 
f i r s t  time around, Lots of smoke, little fire. 

Following The hoopla about the nw-secting objects i s  usually a dis- 
cussion of these objects which will rise aeain. c- Tn the Much Messier Mara- 
thon. only M52 and M 103 in Cassiopia "set" thcn rise again befo'ore twilight. 
Even then they will k Fairly close to the linrizon where atmospheric transpar- 
encv is  not good. Fortunately, they arc open clusters, so you sl~ould bc able to 
make them out even when they ate near the horizom. 

me non-setting objects constiitlate n moot p i n t  myway. Tllere rn n total 
of 37 objects which wirl not set fnr most U.S. ohsenpen. I T  you get hehind, you 
could skip any of the "non-se~ting" objects listcd below and go back ro thcm 
when you pet ahead at snme later time. Rut i6 C you follarv the insm~ctions in: this 
book, you wiTl probably not have 'this problem. 



hl Number Chart 
M ~ I S  .................................................................................................. 

17 

.................................................................................................. 7 1 22 
MXR ................................................................................................. ZXh 

................................................................................................. WTXQ 2Sc 

................................................................................................. Mr.10 2Rc: 

................................................................................................. b191 23s 
3 Rd Mr38 ...L............r..............................................I................................. Y 

M99 ................................................................................................. 23d 
3Yd ............................................................................................... MI 1 CHI & C  



verything up to now ha!: heen moving toward this paint-you 
are ready to get out under the stars with your telescope to start 
hunting the Messier objects. You hawe done your homework and 

you can locate signpost stars and constellations. The next step in the pro- 
cess is to "zero*' you in on ;the 1 I 0 Messier objects. That is exact1 y what the 
last section of this book will do for you. I t  gathers together the pictures. 
maps and Facts in the c o m ~  order to successfully run an Ordinary, Maxi, or 
March Messier Marathon, All of tire information you need ta locate and iden- 
tifv each Messier object i s  on one or two contiguous chart pages. You will not 
have to resort to using + three or four atlaws or to flipping h r n  one page t.o an- 
other md hen back again. The only thing e x m  you'll have to do is to turn the 
c h a ~  until it matches the sky at the time you want to conduct t h ~  Marathon. In 
fact, you clo not even need a Fist of the objects - the c b d q  themselves are in 
M m h  Marathon order, and each chart ha? a tatable tn cycle you though ra Mara- 
thon at other times. To accomplish this I have structured this section around 
five different page designs which are as follows: 

1. One-Pnwer Finder Chart Pages. These show one or more 
Messier Ohjectq in relation to a Fm der constellation and star fields. 
A 4' circle. representing the outer target ring of a Tclrad (and 
most other one-pwer finders) shows how to aim your t,elescope 
so that the Messier Ohjecr will be within the field of view of a 
eyepiece that shows a 30-arc rninutc (one-half degree) field. Most 
of the charts provided here are One-Power finder Charts. 

2. Supplemental Data Pages. Opposite each One-Power Finder 
Chart is a page containing suppIemental data describing the ah- 
jccts, field of views in finder scopes and a sketch of how ihe oh- 
jeet will look 'to you through the egepiecc. 

3. Twilight Charts. At the beginning and ending of the March Man- 
than, you + will begin observinq .L at the first possible moment and 
while the sky is not completely dark. These are difficult condi- 
tions. 1 have created large scale maps tn aqsist y w .  In some im- 
stances these charts are further supplemented hy Eyepiece 
Starhopper Charts. 

4. Eyepiece Starhapper Cham, Fur certain objects that may he dif- 
ficult to locate. special charts with "hopper paths" guide you to the 
object. 

5 Virgo GCluster Chartsts. These am a series of charts that logically -I 

puidc p u  thrwgh the "Vigo Clutteikf gala~ies. 

' How to Use 
the Ch 
Your Guide to 
Running an Qpcient 

_ Marathon 



Supplemental 
Data Pages 

T heae pages are oppnsite 
the onc powcr f inder  
eh;~lrts and cona;9im useffi~l jn- 

formation to ;lid you in  locating and 
identifying eacli Messiar objcct. An 
example i s  shown in Figure 9- 1. The 
information i s  arranged as k~llows: 

Descriptive test li,r each Messier oh= 
+ject shown on the racing chan, The 
der;criptioncr. inch rfe the popular name. 
if i r  has one. visu a1 mapitude. visual 
index and a o ~ u l a r  size of each object 
in minutes 1 ' 1. The visual index i s  
from Fred Klein "s Visibility qf Deep 
Skr! Objocrs. It generally represents 
thc casc (0 = easiest, 6 = h.ard,est). 
with which an ohjcct mny be seen 
since the '"integrated visual mngni- 
tude" may he misleatlinp. especially 
in the case of galaxies. 

Conflicrr. tips, notes and hicks 
are also nored. Usually a picture or il- 
Ivstrarion will also accompany de- 

rm 
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Finder Constel!atiom %me: T I C  
finder constellation is nor necessarily the actual constellation in which an 
ohjecr i s  locatcd, but is  the sonstellation rlsed to locate the object when US Fig,,rw~ 9-b This, is  a Supplemental Data 

ing this book, Page fr~r M42,43 and 98. In [lac Finder 
Chafn section af ehis book it is  a Icfc 
h;rn d page thar is a p p s i l c  Marat lean 

8 x 50 Finder Yipw: When an object is noted as SIJOH~.F M ~ B o ~ J ~  in-find~~; or Ghan 7. 
I V i ~  slto~tt ir.~fl~ifrd~r (set: hclow), a representation of the finder view i s  shown 
opposite the chart. T h i s  view docs not include all of the stars visible in the 
finder- only one or two prominent asterisms which are instnntIy ntcogniz- 
able are shown. Fields are shown for a finder with a diagonal (rcvcrsed im- 
ag" and n straight through finder (reversed and inverted image). The 
crosshain shown are a,! ipned with the lines of ri 'C eh t ascension and decli nit- 

Eyepiece Vi ewp: These are sketches that show what gnu will sec through the 
eyepiece. Each sketch: has the object" same immediately hehw i t  along 
with the field scale. Most of these drawings were done w i ~ h  a field. scale of 
45 mi nu tes nf arc ( ' ') , but when clm ah ject is  ex t mordi nari l y I wge, like M421 
M4.1 shown ahove, the scale is  expaidEd. Elsewhere in this baok (pp. 44- 
46) instructions are given on how ro determine the scale of your telescope/ 
evepiece combination. 



One Power 
Finder CSzart 
Pages 

T h,ese pages are opposite the 
Supplemental Data pages. 
An example is shown! in 

Figure 9-2. The information is ax- 
ranged as follows: 

Mamthm Chart Number. In the in- 
Fornation boxes md f n the text oppo- 
site each chart, the Ma-rathon chart 
numbers are always noted as "Mara- 
thon Chart nn." where nn represents 
the chart nnumkr. 

Infomat.ion Box. A box with the 
name of the next finder clranstel Sation 
to proceed to when engaged in a 
Messier Marathon is  on the Marathon 
Chart. There is a line pcrinti,ng in the 
direction of the named cslnstellatios 
relative to the one shawn on the chart 

Orientation Arrow, Most charts are 
oriented with north at the top of the 
chaH. 

-- Supplemental Chart ReRrencw: If 
supplemental charts exist. or might be rcquircd, they are n.oted in a box. 

F ~ R P P ~  9-2 Tlli~ is Mer~thon Chan 7 far S.upplemenltal Charts are a1 ways numbered with the same number as the 
M J7+ 43, and 78. In the Finder Chart main chart and an alphabetic dash t~ umber, i,e.. I ,  I -a, I -b+, etc. 
xcczinn of this kook it is a right hand 
P W  which flPPears o ~ ~ ~ c i t e  the Notes: Various informati~na! mfes appear on the cha~Tirts. 
Supplcmcn~al Data page fo r  M42. 43. 
and 78. Messier Cablag List. In the lower portion of each char! i s  a list. in numeri- 

cal order, of the Messier obiects. Th is  list eonrains right ascension; declina- 
tion (epoch 2000.0); NGC or other reference number; the object 
clmsidicatian; visual magnitude, the actw al constellati~n, in w'hi ch the object 
is located ; a space to 'check off the item (to note the date if not using rhe 
charts for a Messier Marathon): and the elapsed time. to maintain il x h e d -  
lrlc il' doing a March Messier Marathon. 

Legend. At the 'b.ottom of the p a p  is  a surnrnav of  the symbols used to de- 
nole the various Messier ob-ject types. The symbols are those used in 
SATA flns 20OI). O and Urcrnomptriu 2000.0. Tlrt size of a symbol (galaxy. 
glohrlar cluster, mnebula, etc.) does not indicate an object? mnapitude or size 
except in a general sense. 



Relative Distance Measurements: Tick marks are used to 

highlight distafice mlatlonsh ips, Some chat% hawe dlmensiofl~ in 

addition to tick marks, Them dimensions take the Tom ~f !etler$. 
l,e,, an a and ra'. They arB usled 20 denote relative eqwaP dis- 

aanms- TFek marks show relative! distances, 
1 

-- 

Chart E 1~eles: all the lar- 
1 

get eirel.es shown on the 1 
Ona power charls are 4" 

1 C m n M m  
- the nutea fing of the 1 .- i ' vaw4-~"c ' -  .. --w - C F ~ I  S m U r 9 . a  rm r h ~ m  

I p-n < ..-a 

TleFrad finder - unless b 

otherwise noted. 

+ , I - ' - -  

I 
, Constellation "stick fi 1 
I lings 

Geometrte wle96on- 

ships: Bq~hed lines 
are used to highlight 

Right ascamsion and the alignmerd and 
deelEnatlnn l l nes are sl-rawn s @ ? I Q ~ ! ~ ~ G  r~tation- 
for positional reference. slips af the W~TITJ~WS 

Messier objects to 
prominent stars and 

' m m  f Y ' A h h ,  - 

- 

Marathon Chart Sequence Tablw The charts are in order for the March 
Fijp.m 9-3. Thew i s  ex~msivc dats sn Mararhan. hut ~ v h  y lirn i t yoursel T? Even the worst rnonfh for a Marathon can each of the !Messier Maralhm C ~ B T I S  hut 

vield numbers in the high eighties. To mn a Marathon for any time of year i, in nmanperl to he earily nnderrland- d 

just ~ O ! ! O W  the chart numhcrs opposite the month shown in the Chart Se- Take a ~ e w  m i n ~ ~ ~ e s  and study 

quenceTahleu~uallvdisplayedin thelowerrichthandcomerofthepage. .,- rhrsechans .Tnnot imey~owil lhave  
all the inforrrrrat ion you need to locate 

Scale: The charts are drawn at arbitrary scales. Each chart is as large as f i n d i ~ d ~ n t i ~ f ~ ~ l l e o b j ~ ~ s ~ n c f i ~ h ~ a ~ ~  

practical or possible. Making them 311 to the same scale served no practical 
pr~rpose in view of their intended use. 

Double and variable stars: These are generally not noted by specid sym- 
bols since thew + do not serve any purpose on these charts. 

Mapiaodes: A1 though the magnitudes are indicated by the dze 08T ahe stan. 
thcrc is no rnagnitudc sc;lle for each chart. Brighter stars are larger; dimmer 
stars are smaller. Since the charts are drawn to arbitrary scales, the relative 
si zer nf  the stars indica~e the megni tuder in proportion to the scaIc. 



Figurn 9-4.TwilFght, Riqing, and Set- 
ting Charts. Maea~laon Charts I - h, 2-h, 
4=;i,4di-:r+ 49-3, and 4.1R-h sl-bnw ehc p i -  
tiom% c 3 f  lhr ~ ~ b ~ l s t t l l a ~ i ~ n s  relalive to t h ~  

I~clrizon in ~ w i l i g h ~  cmdit ions in Marcli. 
These are e~pizcially hclpf~~l  when i t is 

no1 passlblc to see the cnlim findcr son- 
s t d  lalion as it i s  setting or ri shg. They 
show C M ~ C  I ~ E P T G S ~ I I E B ! ~ R ~ ~  11f khc liky 
nt T5'-4flllr" lat irud e daring the evening 
nrnd ~rnwrb lwiligl~t at the rime and da[e 
noted at the hnrcom sf the char!. The fnr= 
pet ohLiecl i s  shown with its 

rnrrc apnd i n~ xyrnhn 1 and i ta Me5 s ier 
Catalog n urn herm 

Chart accuracy: Nr, doubt there am many minor inaccuracies in the plotring 
ofthe stars on the charts since they are hand drahm. However? each chart has 

- 3  m 
A 

h*  m-. 

-I 

-r - " 
D 

- -.. , - , . -  -- 
- - I hecn checked for gross plotting errors many times.. If you detect e m r s ,  

pleaw communicate .them to the publisher. and they will be corrected in fu- 
Fipw~P-5- Eyepiece Strrrhnpper tureeditionsm 
Claad.~, Marathon Clqarls I -EI, ?-a,. ;rnd 
48-3 are 40 nssixl ynu in finding obLjects 
;TI h i g h !  sky cnndillsns l ~ y  star- 

Right ascension and declination lines: On each chart, a line of fight ascen- 

hopping, using rhe eycpiccc instead of sion and declination is shown for reference. The purpose of these 1 ines i s  for 

lhc finder. Thmev are enprcisllv uwful general orientation when the charts are used wi it h an atlas or other cham. 

The stars on "twilipht" and "rising"' supplemental charts are shown 
to magnitude 6. The stars on the "Eyepiece Stailrhopwr" charts ;ire shown to 

-- 

the  objects that will be Imalcd i n  
even i n 8  or dawn t ~ l i l  ip ht on Marclt Star names: Many sources were consulted to determine the "cnmct" names 
Marathon TI igh a. of the stars. The f i n d  ddetennination was made somewhat arbitrari l y by con- 

I 

sulting the more popular atlases and star guides, as many of the star names 
have several poplar  name varint ions as well as some unpopular ones. 

F 
. q m  . 

CIPl I 

I 

Ti,rion's SkvArlns 2000.0 was u s ~ d  to determine the Bsyer (Greek) 
letter or Hamsteed number. Flamsteed numbers are not used on the main 
stars of a constell at ion unless there is no Bayer letter. 

about m a g i  tude 9. 

Star selection: Deciding whish stars to plot on a given chart presented a 
problem - should all the stars within the chart area 'bF plotted of just those 
necessary? Sincs these charts provide the basis for the starhopper charts and 
the setting circle charts. they contain more star information than is nccessay 



F ~ ~ ~ I F P  P-6. Virgo Defa i l Charts, Mam~h~n Chnns, 2 H-a thmugh 
ZX-[I arc dctai lcd Eycpjccc Saarhoppcr Charts, Tlic orcler and 
starhnplping palh 3rr clcnrly shown on thmc charts. These charts 
wil b help vou ro ident iry and move ihrough llte clirsler using rhc 
eycglece starhopper mcr hod. The ardcr as ~vclt as I hc localion of 
cacla abject is noled on !Re *c11ad5. 

for use with n Telrad ar one power finder.. Jn many cases pmminent stars are 
included because they a help to identify the genertll area. 1n other cases stars 
arc included because this author just didn't know when to stop - 21 definite 
problem. In any case, the star fields shown could pmvc usef~ill tto those wish- 
i n o  3 to make a starhoppcr route other than the one shown or to plot other ob- 
jects using the star fields to calibrate the plot position. 

You have had a quick tour of how the charts are designed. Now dive in and 
get started. Remember you do not have to wait anti] March to run a Messier 
Marath.on. Any clear, moonless night will do. 

Ffgr~re P-7, Allcrnatc M 3 02 Chart, 
h7i1~1thnn Chart 24 is pmtlidd ns an 31- 
rernnte ohjecr tn rclplacc !fl2 for 
those nanqmrists who wish Lr'r makc am 
ebservali an bnf nn nhjjccr instcad of 
ma king a d er g l icnre k.r hscruarirrn, of 
M 10 1. The allternale nhject is a g:rlfixy 
in Dmo (NGC 58C'fi) cvhich is m p ~ d  
to haw been observed by Mewicr but 
was not incllu bed in the catalog. ?Shere 
are m311y who argue !Flat Mess ier actlla- 
ally intc~ldcc! la catalog 111is objece as 
M 102. A 11 argurncn2s lo t ll~e contrary., 
the face is that the; matats 1 ~ 3 s  w!t I d  by 
no Ile 5s than Pierre Mkkr;cin, Mrsssicr's 
assmiate and clow frjcnrl, in ii l e t t ~ r  
guhlisl~edi in B TXA. Tn the lcftcr 11e spe- 
cifically states ~Rnt  ehe listing of M In2 
is a dupli cation ol. M 1 01. ~ n ' d  of irrgo- 
m m ~ .  HCIWCYC~, the author bows tn  he 
c!arnnr c~f Lhme 12191 convinced and pro- 
v i d e ~  [ he svils'hlclr charts rs lmarc NGC 
SRfifi. 
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M74 -01 VlsuaI Magnitude: 9A 

Spira ll Galaxy in Pisces - YtsuaI Indlex:6 
Angular Size: 9' 

Akhpugh theye are 27 Messier objects whkh are fainter, this 
is an e 'that is pa rti cullarly difficult on Marchtmrnarathan nights be- 
cause of its low surface brightness and t he twilight ~ o n d i  [ions in 
which it must tsc found. Its appaamnce in the ayepiem on mam- 
than night is similar to that of a, s.maAl globular cluster. This galaxy 
was first obsewed by Mechain in September sf 1780, and can- 
fbrrned by Messier one month IaTei, 

This objeclis best seen by large arpertu re! X~!escopes using 
lorn power. Sma IF tclesmpes should also use low power for this. 
the mast elusive and hardest to 300 the Messier list on mara- 
thon night. However, under clear dark skies, MY4 is n ~ t  particu- 
larly difficult to see or hard to find. 

I'ts distance is close aa 4101 million light-pa%. Its cafculated 
diameter is about 1 OD,080 light-years. It shines with the light aut- 
put of about 5 billion suns. 

Mote: it should not esc.ape your attentioar that M74 
also has the highest wisual index (6) 07 any ob~ect in the 
list. Fn fact, it is the only object with a visual index of b! 

is hslpful under these conditions. Fortunately it is located 
snFy 1.5" aast-nostheasrt q-Piscium (magnitude 3.72) which 
helps EQ make it easier to locate than it would be otherwise. 

Tip: Use the Eyepiece SSarhopper Chad (Marathon 
Chart l - a )  to locate this object in twillight conditions. 
Start with Marathon Chart 1-b to locate Aties as soan 
as you can see stafs in the twilight. Using the F'leiades 

which is higher and in a barker podion of the sky, cclnsteleation- 
hop down Aol Aries. Use a an@ FArietis as pointem to 7-Piscium* 
Once you have q-Pixiurn centered in the eyepiece, you can hap 
to M74 with one and one-half eyepiece mowes, 

I# you are attempting ta lacate this object in April - later 
than the aptfrn al ti me - rq-Piseium will be very tow in the a1 ma- 
spheric muck and haze at; twilight and Yew close to !Re sun. You 
may have to "eyepiem starhap" from rr or P-Arietis 10 q-'Pisci urn 
- definitely hard work, bur not hrnpassiblle, The Eyepiece 
Sfarhoppr Chad clea rly shaws the rou tle ta fa1 low. 

Tip: Po 54342 faint objects is to make them mow -your 
eye has rh e peculiar ability to detect objects in low wta- 

,- -- 
t rast cona'itians when they are in rnati'on. Tau can ac- 
camplish this by very slightly bumping or- "jiggling" the 

telescope so that the eyepiece image is distuaed. Normally, ~ Q U  
would avoid such antics, but under extreme low contrast condi- 
tions an unsteady image may be helpful. Once your eye locates 
the mwing image, it is easier to see the faint abject when it is fi- 
nally stilrl. 









P Y Psua l Magn Rude: 8.9 
Visual Index: 3 

I M7'7 Fs aoather of Mfichaira" discoveries [ O c t ~  be r, 1 780) 
which Messier later eonfhrmed. This object is 1ocated in1 a region 
lothewise dcvoid d any Messier objeds. It is an vnusuaE system 
in that it is the brightest member of a select group of peculiar 
"Seyfert galaxies." Tbr is type of galaxy shows a very small bright 
central nucleus whas e spectrvml reveals strong emission lines, 
and it is a fairly strong radia sourceA This abject is best $$en in 
large apeflure instruments with high. power. M7J has v ~ r y  high! 
surface brightness and shows spiral structure at 200ex. Small 
telescopes will have some diffiesrlty with this ohjact, although not 
neady as much as with M74-1n telescopes as small as 4 inches, 
some mottling and knots might be glimpsed OR nights of g ~ ~ d  
seeing. 

The probable distance of MT;r is wer 60 million light-years. 
The di amctar 04 its main mass is eaPeulated at 40,ODO l ig ht-yean 
while the fulr extent d the galaxy is placed at lr,QOFOQ01 light-years. 
The [mass; is about WlOQ b i lllign sun$ while it5 t ~ t a  l Iumisr~sity lie$ 
in the range sf 20 to 40 billian suns. 

Note: This, the second Messier Marathon object, is 
also located in twilight conditions on March Marathon 
night. It is slightly brighter (visual rnagnirud~ 8-91 than 
M74 (visual magnitude 9.4) is easier to locate since the 

sky will be slightly darker and M77 will be slightly higher in the 
sky, I1 also has a lower visual index: 3* 8n'ly the central core of 
the galaxy is d immib le an marathon night, which makes this ob- 
ject  even more difficult to Idet~clt - it will Rave an appearance 
similar to a small, faint globular cluster rather than that d a gal- 
a v .  

Tlp: 'It is located about I' southeast d b-Cati. Use the 
Eyepbm 2?&rhopp@r ChasS (Ma rathson Chart 2-a) to 
Rocate this object, Also see Marathon Chart 2-b to 
help locate Get US on mar at h0 n n ig ht, 



nzB1 -I G QMM CIB-WM~@!QQ Wag, CunMeIbertS_~~ C&W!-Q~!. 
M77 2h 42.7m -0" 01' 3 Galaxy, E 5b - A  a . . CeI - 0:09 M7 







YYsual Magnnude: 4,4 

The Great Andromeda 
Vlsual Index: O 

Galaxy Angurlsr Size: 160' X 40' 

This is the main object of interest in the ccrnstellaticn Rn- 
dromleda. It is a naked eye object first ndsd in the I 0th century by 
the Persian astrgnomer Al SQAi, M31 is over 4" in diameter, and 
thererore only the mntral p rtion will be visible in an Q yepiece with 
a true field of 1 ". To call this object "immense1" is an underslate- 
rnent. It is hugs beyon@ words. Although its visual magnitude is 
placed at 4.4, this number represents [he object's lumin~sity i f  it 
were c o n d ~ n s ~ d  rta a single point - not spread over several 
square dqrms d sky, This is an easy ob jm for srnalP lel@scope% 
an b bi noc lr lars. Users of large telescopes should use as 'low a 
power as possible when locating this giant. M31 is one of 
Mes.si@r1s rn any discoveries in the year 1 764. 

M31 is eslirnzat~d to be 2.2 million light-years distan-t and 
1101,15800 light-years across. Its total mass is cabculated ta be 
about 408 billion suns, and it has a luminosity 'equal to 68 billion 
suns. 

VPsual Magn Etude: B.8 

Ellliptical Galaxy Visual Index: 5 
in Andrameela Angular Size: 8 3  3' 

A companion galaxy to M31, MI  1 O is located 35 minutes 
noflhwest 47 the central mass of H31. Its shape is di stindly ova!. 
M I  I O will appear as a small spot af Bight near W31 in small tele- 
scopes; it is not visible in binoculars. 

Messier never included MI  I 0 in his last supplernenl to the 
srigi nal cata log. H e stopped at nurnbe r 1 D3 - but he did & s e w  
this object in 1 ?73 as evidenced by a label. in his own hand, on a 
drawing a full 10 years before Caroline Herschel, who is generally 
credited with The discwery. This object was "added to the Messier 
List" sometime affer 1937 when it w s  prop~sed by K. Glyn Jones. 
Owen Ginigeric h has much to say about the additions to the 
Messiev catalog in Mallas and KrsimaPs Messier Album. It is en- 
te rtaining and en lighten in g reading. 

f he distance to M I  10 is approximately the same as M31: 
2.2 million light-years. 11s diameter is estimated at 5,406, light- 
y earsY 

Note: M32 and MldO [MGC 205). the Great Andromeda 
Galaxy's companions, are easily located by rnwing the 

- d 

telescope ~Pigh tly south (M32) and northwest [MI 10) less 
than 1 ' A  SEB M32 and M I  7 O. 

Ylsual Magn itude: 9.a 

E11Sptlca l Ga Paxy Visual Index: 3 

in Andromeda . Angular Size: 3' 

A companion galaxy of M31, M32 is located just 24 minutes 
south of the central mass of M31. Its shape is dislincitly ci7curlar. 
Messier d iwvered M32 along with M31 in 1764. M32 will appear 
as a small blob of light. on the outer edge af M31 in small tele- 
scopesL In large rtelescopes, this small galaxy's major extent is  
quite visible. 

The distance to M32 is approximately The same as M31: 2.2 
million light-years. its diameter is probably about 2,400 light- yeae. 
18s lunincslty is roughly tkralt of 2.5 billlor, suns. 
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Note: M3$ is a eaked eye 
object under srlderat~ly 
good Ranspareficy - 
easily seen with b i m ~ l a ~ .  

4 '  . . _ - - -  

P* 
n 

* C  + 

* 

4 .  

r + . I 

I 

1 

MI 10 hsmwr, .hth olbjecrsl 
are found wit!? Ma?. 
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M31 Oh42.7m 4 1 "  16' 224 Galaxy,S.piralSb ..... 4.4 .,.Andromeda .., 0:14 M31 
MI  110 Oh 42.7m 4 1  * 41 "20 Galaxy, Elliptical . . . . . .8.8 . . . Andromeda . . . 0:19 MI10 
M32 Qh42.Jm - ~ l [ d ~ 5 2 ~  221 Galaxy,EllipticaF .... . .9.0 . m u  - 023 M32 Ar 



This 'huge galaxy was discovered in August. 1754 by 
Messier. However, its true nature was not revealed untir the inven- 
tion of p hatography, although early observers noted "knots" and 
rnotkl ed patches o i  lurninosit y. 

This abject is large but very faint as its light is spread over ' a laye extent. It is adually easier to see in smaller teiescopes or 
binoculars than with larger telescopes a! moderate powers. With 
this object. 'the Ioww the power used. the better il is seen as a 
galaxy. Under very dark and clear cond itEons it rn ay be seen with 
the naked eye using averted vision. 

M33" distance is abawt 2 3  to 2.4 rnil'lion light-years while 
its diameter is estimated at 66,ODQ light-years. The girlagr's total 
mass is about B bi !lion suns. Tula l li;ght ~uZgvt is a bout 6.7 billion - Tip: It is a good idea ta view this object under various 

light conditions in ordcr l e  familia.rize yaurself with it 
well Before March Marathon night. It is easy to miss 

I this object, not because ypu can't find it, but because 
you can't see it! It should be noted that the visual index is not rep- 
resentative of an abject's visfbility undar twilight conditions. This 
is especially true of M33. Until you have seen this objed in your 
own telescope, i t  is hard to recognize. 

- 
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M34 1.1 Wsua Visual I Magnilitude: ~ndlex: 4 5.2 
Open Cluster In Perseus AnquVar Size: 35' 

A bright open cluster easily seen in small telescopes and 
binoculars, M34 was discovered by Messier in 7 764. It is a naked 
eye objea under very good conditions. It is a "Imv power object 
with about 80 stars recognized as true members. This is an easy 
abjed for small telescopes and BsinocuFars. 

Estimates place its distance between 1.430 and I ,500 light- 
yeaw with a true diameter about 4 light-years for the main body of 
easily visible member% 

Visual MagnCtude: 10.1 

The Little Dumb be 1 h Visual Index: 3 

Pl"aneZlary Nebulae Ang1~9sr Size: 2' X 1' 

This is a small but distinct object. I€$ appearance wlll be like 
a tiny peanut in te 1 escopes of large ape nu re (1 2 inches and up. 
with moderate rnagnilication) and like a small wctang le in srn aller 
telescopes. Mkhaih discovered this abject in September of 1 780, 
and Messier confirmed i t  six weeks later. This object is the faint- 
est of all the Messier objects at visual rn.agnitude 10.1, but - and 
that is a big but - its visual index is rated at only 3. It is tiny (2 by 
I -minutes of arc), and it is faint, but it is very compact and is in a 
relatively dark patch of sky with only a scanering of background 
stars. Telescopes of large aperture using high power will revea I a 
great deal af detail. Small telescopes will have to settle for a 
"$qu;arisW patch d light. 

Distance estimates place the Litlls Dumbbell at 3,406 ICgM- 
years and the extent of the object at 1 light-yeat 



More: M76 and M34 are 
actually in Perseus. I 

Algol 
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' s Chart Sequence 1 

W2 Dee.? MGrG . I  3 Mag, CsnsmtlaHon Gbegk-t Time 
M - 4  2h 42.0m 4-42" 47' 1839 I[=lcsster, Upen + , . . . . .. .5.2 . . . . P e r ' s ~ ~ s  . . + . . 0:28 MJ4 
M76 qhh.42.2rn +51"34"650 Nebula, Plafietaly + .  . * I F 4  B~sselrz -1:32 M76 



Visual Magnitude: 7.8 

Glsbula r Cl usler Visual %ndexr 4 

in Leplp.s Angular Size: 8" 

Another of MBchain's f 7 OD dismsri es, M78 is nst one 07 
the more impressive examples of a globular clusler. II is, however, 
somewhat condensed, and telesc~ges of large aperture will re- 
solve the aular regions easily. [t is seen in small telescopes as a 
f ~ l l z q  patch and in binoculars as a hmry star. Motable eyepiece 
features are several arcs of stars outside of the central concentra- 
tian of the cluster. The berllies of these arcs are o~iented towards 
I he center ol the cluster and arranged in equal thirds arou n d the 
periphery. They appear to be quite symmetrical. 

The distance lo this object is estimated at 41 .OD0 light- 
years. Its true diameter is calculated at 11 P light-years, and its 
light output is equivalent to about 90,000 suns. 



MA NCG b l R ' ~  Mwga 1Cannst.la!~et9_s_r11n Gh_w-'%r?ff Tl me 
mF79 5h 24.2~~1 -24" 34 7 904 Cluster, Globular . * '.8 . . . . . . bepus . . . + + 0:42 Mm. 



Ylsual Magnlbde: 5 
Visuaf index: 1 

rbrlebulous Star Cluster 
in Oriom Angular Size: 6ST 

Messier certai ni y did not "discovef this prominent na ksd- 
eye bbjject, but he did determine its exacr p~si2isfl l i f l  March of 
7 769 along with that aP M43, M U ,  and M451. Messie~ls season for 
cataloging Ihese objects had to 'be to bring his list to a round num- 
ber of 45 a bjects as these Bhree am naked-eye abject s known 
from antiquity. (My question is why dFd he not include the Double 
Cluster in Perseus while he was at it?) 

M42 is possibly !he most rew.arding deep sky object for a 
telescope sf any size. ld has a wealth of eye detail and shows 
same edor in telewpes 168 moderate apedure. It is famous from 
its myriad photographs plastered across csuntless pages of 
b oaks. rna'gaziln es and newspapers of every description. One 
look through an eyepiece wit4 cause you to go back again and 
again 80 study this inc~editale object. A notable feature of The 
nebula is the Trapezium, a Bright compact cluster of four stars 
w rranged in w trapezoidal s hap@ within ths ne bu!a just below the 
"head of the bid.'" 

Together with M43 [see below)l, this nebula almost corn- 
plekly occupies an eyepiece of 1 " tvue field. The wefall shape of 
M42 and M43 has always reminded me of a figure from a gealagy 
text showing the fossilFzed remains of Archawpteqw - the ear- 
liest known bird of the Late Jurassic age - embedded In lit ha- 
graphic limestone from Solen hofen, Bava fia. 1 see the "head o! 
the bird" in M43, and the '"wings and chestR are M42. The loose 
cluster MGC 1981 and the nebulosity MGC 1977 to the north 
make up the "ail of the bird" (orstside I he field of the sketch), 

Ylisual Magnitude: 7 
Visual Index: I 

Mehula in Orion Angular 'Sire: I S "  

Messier catarlogeb this object along with M42 (see abowe). 
SQIE sketch (left) for positive id~ntifieatian and relations;"nip 110 M42. 

Visual Msgrlitude: 8 

Ref l e d  o n Ne biu l a Visual Index: 2 
in Orion Angular Size: 8" 6' 

There are two 1 0th magnitude stars (53 seconds separa- 
tion) in this. small (8 minutes by 6 minutes] nebula. This patch of 
Furninosity is actually one of the brighter portions of the huge 
nebul~sity whikh cbvsrs much 01 Orion and becomes visible in 
the proximity of hot learly=typ~ s t a ~  - two B-type giants are ern- 
bedded within the nebula. It is easy to locate by virtue of its prox- 
imity $0 Al'lnitak - c-Orionis - and is easily seen in small 
telescopes and binacu%arsl although it does not show much detail. 
This nebura was Qj i~~~wer~fc t  by M&hain in 1780 and described 
by Messier later the same year. 

It is about 1,600 light-ysars distant and roughly 4 light-years 
in diameter. 
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M46 7h 41 .$m -1 4' 49' 2437 Cluster, Open . . . . . . .  . . . . . .  Puppis ..... 1 : l D  M46 



Qisu n l Magnitude: 4 5  
Open CPusTer Visual Index: 4 

in banis Major I Angular Size: 38' 

Vishbrs ts the naked eye under moderately good seeing 
conditions and easily visible in srn all telescopes and ibinaculars. 
this object has .about 100 member stars from 7th fa 13th magni- 
tude~. Messier discovered this cl us'ter in January of 7 755. 1 t is a 
na ked-eye abject under mode rate see iug c ~ n d  If ions and about 
t h@ samQ diameter as the moan. 

M41 is about 2,350 light-years distant. rllt has an estimated 
diameter of about 24 light-yaars. 

M93 'm Y isua I Magn iftude: 6,2 
Oaein Cluster I Visual lndesh: 4 - . - -  - - - - 

in Puppis A.ngular Size: 22" 

Messier added this group to his catalog in Malrch af 1781". 
I! is smaller and brighter than M46, but naZ as bright as M47. f his 
gmup is distinctly fan *or wedge-shapd, The group has aver 60 t rare 
rn~mbers, My impression is [hat it appears to be a more POPU~OUS, 
scattered, brighter and enlarged ve rsioa of M t 03 in C assiopeia. 
19  is an easy object for smal! tclcscopes and binoculars. Under 
rn~deratsl y goad transparency, this Fs a na ked-eye object. 

Estimates place i t  at a distance d 3,4100 light-years. Its di- 
ameter is estimated to be about 22 Bight- yea^. 
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Y isue l Ma gniturde: 6.9 
Visual Index: 5 
Angular Size: 12' 

Messier discovered this abject on September 7 ,  1774. It is 
larger and brighter than Ml03. M52 alw has a dsfinrts fan shape, 
although coarser and not as well defined as the fan shape exhib- 
ited by Mf 953 or biGC 663 (see M I  03 and Canfijcts below]. It is 
also a richer group and shows well in an 8 X 50 finder scope, an 
easy ,object for small telescopes and Binoculars, 

Its distance is estimated at 3,900 lightmyears with a diameter 
in the range of 1 I] to 15 light-years. 

M103 I.1 ~ i s u a ~  Magnitude: 7.0 
Open Cluster Visual Index; 5 

in Cassiapeia Ang wl'ar Size: 6' 

Recorded by MQchain in 178P and later confirmed by 
Messier, MI03 is one of the less notable of t h ~  open clusters in 
Messier's catalog. 11 has a definite fan shape. as does two ather 
~bjefls in Cass igpeia - lW52 an@ N G rC 1663, 1n the case a l  MI 03, 
the nearby NGC abject presents a small problem - it shows well 
in a finder scope while Mld3 does not. I t  is a common mistake for 
beginners ta aim the scope In the general area of M1103. look in 
the finder, spot the obvious. cluster (NGC 663) and then make the 
small alignment adjustments which put the wrong object in the 
eyepiec~. M l D 3  does not show in Ihe finder - it is next to three 
small stars l(see 8 X 50 FIN DEW, ref!. and Cont'licts, below]. This 
object shows well in a small telescope once located. It is not a 
g o d  object for binocular$, but be discerned against the Milky 
Way background as a hazy patch. 

This is the last object in Messier's original catalog of 103 
objects. Numbers 104 through 11 0 have been added in recent 
years on the basis that Messrer did observe them and pmbabily 
would have ifieluded them had another supplement been pub- 
lished. 

MI 03. is es;Bimabd to have a couple hundred true members. 
Estimates elf its distance are somewhat aver 9.000 light-paw with 
a true diameter of about 15 light-years. 

Colnblfct: A c~nfPlct exls'ts as the mearby NGC 663 has 
a fan appearance similar lo; Mf 03. NGC 663 8150 shows 1-1 well in the finderscope while MI03 does notshow at all. 
Instead, M I  03 appears ta be t hwe sma'll stars. [See B 

X 50 FINDER, left.) NGC 663  is mistaken for MI  03 more often 
than not. Tha appeararm of the Wo clusters is similar, but with 
majar differences. MI  03 is moire mmpact, smaller and has a mare 
regular outline to its fan shape. Both objects are shown In the 
8x50 Finder View in the adjacent panel. 
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bcffscsal Magnitude: 8.0 
Visual Index: 3 

The Cmb Nebula 1 I! Angular Size: 6' X 4' 

Famous from striking photographs depicting tenuous ten- 
drils against a background d nebufosity, the Crab NebuFa [is not 
quite so striking a sig hZ in the Telesmpe, The tendrils are "photo- 
graphic" details n ~ !  seen in a ZeIesmpe, a lth~ug'h the main body 
of the nebula can be a bse wed clearly. In smaller Oeles~o pes it is 
an easy objact with an irregular oval outline. Some detail is ma- 
table in instruments 1 0 inches or larger. In very large telescopes, 
ia great deal d the fillame ntaty st mctlmse betail can be seen. 

The Smb was fgmFld Fn duly, 1054, whan its ~ Y O C J ~ R ~ ~ O ~ ,  a 
star; blasted m a y  most af its mass in a supernova e~plasian. The 
event was recarded at several places around the g'loba, but thew 
aw no known European references to the explosion. It is still rap- 
id'l y expand i ng a! the sate of over 60 miles per second - a l most 
50 million rn iles per day! Although created by an event airni lar, but 
much maw violent than that which creates a planetary nebula, ?Re 
Crab d m s  not have a typical planetary nebula's form. It is classed 
instead as a supernova remnant. 

This is the first object uf !he Messier Catalog. About the fa- 
mous list Messier wrote, "What caused me ta u ndeffake ?'he cata- 
log was the nebula I discovered above the southern horn of 
Taurus on September 1 2, 1758, while observing tha cornet of that 
year ... This nebula had such a rewmbfance to a cornet. in its lorn 
and brightness, that I endeavored to find others, so that astrono- 
mers wow Id not confuse t hasc same nebulae with comets just 
beginning 40 shine, I observedl further with the proper rgfraetors for 
the search of cornets, and this is the purpose I had h foming the 
catalog. .,," 

The irony is that he is remembered For this Pis? and not for 
any af the 21 comets he claimed to have discovered in his life- 
ti me, Owen Ginge rich notes that ",, . modem a ~ ~ r a n o m ~ r s  with their 
mare discriminating standards of what constitutes a discovery 
would reduce this number to perhaps fifteen" which is still a pro- 
dig ious nu m b e ~  of discwe ies.  

Estimates put MI  about 6.300 light-years distant, aver 7 
lig hf-years in diameter, and growing fast- 

M45 Visual Pagnltude: 1.2 
Visual Index: 1 

The PTeladles Angular Size: 1 00' 

Messier's reasan fbnr cataloging t hiis object in March of 
1768, along with M42, M43 and MU,  had to b@ to bring his list 70 
a round number of 45 objects as these three are naked eye ob- 
jects, wall known since antiquiw. The major members of this clus- 
ter can ba seen in a slight haze of nebw losity in larger telescopes. 
They will appear like distant street lights in a very slight, almost in- 
visible, $mu nd fog, Prhotogsaphs reveal broad b rus h-stroke-li ke 
swat c he5 ,of neblplosity. 

Estimates of the! distance to M45 place it at 380 light-years. 
The diarneEer at its bright ~entral group is 7 light-years while same 
cluster mem bars extend to 20 light-years, 



Mom: M4$ is a naked* 
eye objw. 

I 

* 

I * 

!3Ak W. 61GC pbjeet ClswM-w~bn M a s  ConsWllat.1~11 Gheck!  Pm 
Mt 5 h  34.5171 t22" 01' 1952 Nebula (Nova Rcm) . . .8,0 , . . . . Taurus T .  . 1 :33 MI  
M& 3h 47.5m +24" 07' Clu~ter~Open . , , , , , .  +1.2... Tqurus ..,. - 137 M45 





NORTH 

RA, G 1QbjgeZ Clsesm-&!Rhll MR& Cslndel!$tig-n Gw-kkm Jljne 
M36 5h 36&3m +34" 08' 1960 Cluster, Open . . . . . . . .6.O . . . - a Awriga . . . . . ~ : 4 2  M36 
M3f 5h 59.9m -1-32' 5392099 GI'us~Q~, Open . . . . . . . .$.6 . , . A . . Auriga . . . . . 1:47 M37 
M38 5h 28.7m +35" 50' 191 2 Cluster, Open . . . . . . . .6.4 . . . . . . Auriga . . . . . - - l:Sd R138 



M35 Visual Magnkude: 5,1 
Visual Index: 4 

OpenC!usterinGemini I AngularSize:30R 

Another ~f Messier's dismveries d 1 764, #35 is easily vis- 
ible in s ma!! telescopes and binscu!ars. It has a ba ut 72D mem b.er 
stars brighter than 13th magnitude. A wide angle view of M35 with 
an apertu re of 1 0 inches provides a most rewarding view. On very 
clear dark nights. M35 can be detected with the naked eye. Just 
outside the SouthwesE edge of M35 is the spen cluster NfGC 2158 
which lmks like a faint patch of nebulosity in 6-inch telescopes 
and is a bout six times more distant than the big cluster. In large 
telescopes it is resolved with high power. Another motable feature 
of M35, and one much noted by many abservers. Is remarkad 
upon by Burn ham: "...the curving rows ol bright stars which give 
an impression of rows 61; glittering lamps on a chain: fainter stars; 
form a sparkling background with an orangs star near the center*" 

Estimates p'lace this object about 2.200 light-years distant 
and give i t  a true diameter estimated at 18 light-years. 



NORTH 
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Ylsual Mwgnltude: 5.8 

Open Cluster in Hydra I 
'VisvaC Cndex: 3 
Angular Sim: 54' 

Messier re~~rdled f his object on 'February 19, 1991 . And 
ahat was the Iast anyome saw af i t  as a rntsrnbcw of the Messier 
Catalog for almost 204 years. Messier's original recording of the 
object's posit ion contained a 4" error in declination. His descrip- 
tion of the abject and the ~ f f t M i o f l  for the error leave no dsu bt as 
to NGC 2W's fqitirnate cfaim to be included in the Ifamous list as 
'M48;- This former1 y "missing" MessEe~ nurn ber is a large cluster 
that is an easy objeFt for small te'lascopes and b~iauculam 3rd  is 
naked-eye from a dark site. It has about 50 member stars with 
magnitudas down to 13. A central chain of 10th and I l t h  magni- 
tude stars borninat0 this magnificent open CI lrster, 

Its distance is placed at  1,530 light-years, and its diameter 
has been dete~mined to be w b u t  20 light-years. 
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Visual Magnitude: 3.1 

Pmesepemhe RwhJve Visual lmdex: 3 

Open Cluster Angular Size: 95' 

Praeseps is a naked-eye object .over 1" in apparent sFze. It 
Is composed of over 350 member stars with magnitudes ranging 
as low as 17. About 200 stars. with magnitudes ranging from 6.3 
ZQ 14, are known to be physical members of the group. This is a 
most gratifying cluster lor small telescopes and binoculars. Low 
powers on ialascopes of all apertures arc recommended. 

Messier's reasan for cataloging this object, along w i h  M42, 
M43 and M45, had lo be lo bring his list to a round numbar of 45 
objects as these are naked eye objects known from antiquity. In- 
deed. Burnham documents the statements af Aralus and Pliny, 
two ancient astronomers. They stated that the invisibility d 
Praesepe in an otherwise clear sky is considered to forecast the 
approach of a violent storm. I have noticed that when the jet 
stream is weihead and M44 Is not plainly visible, planetary view- 
ing is very bad, and deep sky viewing is not at all satisfactov. 

Its distance is estimated to be 577 light-years, and its diam- 
eter about t 5 I'ight-years. 

Vfsual Magnitude: 6.9 
Visual lnd~w: 5 

Open Cierster In Cancer Angul ar Sire: f 5' 

M67 hs a faFr sized - half tho diameter sf the moon - rich 
clusltsr with about 500 members with magnitudes wnging from 10 
to 16. Messier added this object to the catalog on April 6,  1780. 
The group is peculiar in that it is ane of the oldest galactic clusters 
k n ~ w n .  I t  has soma of The color-magnitude characteristics of a 
globular, but is obvi wsly nol that type of object. Coupled with that, 
the ~valvad stam of H67 seam to have half the l uminosity of simi- 
lar stars in a globula r cluster because ol a diflerence in1 chemical 
cornpasitian. Aceording to spectrascup ie data, the population of 
M67 is ~0lT'tpa~ble in age and chemical composition to the sun. 
Ir is an easy object for small telescopes and binoculars, and is 
easily seen in a finder scope. WFth a very dark site this is a naked- 
eye objefl, 

Its distance is estirnawd la be 2,500 light-years, and its di- 
ameter is estimated at 12 lightyeass. 
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Vls uel Magn itube: 9.3 
VisualIskdex:4 

Sp;E~al Galaxy in Leo 
- --- Angular Size: $3 2' 

This galaxy is one d ;a pair (M65 and M66) which will came 
into view a! [he same time when using an eyepiece of 1' true field 
- 'less than ha1 1 a degree separates M65 and M66. Less than 1 " 
north is NGG 3628. ME5 is easily seen in small telescopes and 
binoculars. M65 was, discowe red 'by Mkha  in in March 1780. Also 
see CofifSIcfs, below. 

Its distance is given at about 29 million light-years. The di- 
ameter is calculated at $0,000 light-years. 

Y $sw al Magnitude: 8.9 
Vfsuel Index: 4 

Sp[ira% Galaxy in Lee kngu8ar Size: 8% 3' 

Discovered at the same time as ME5 by Mdchain (March 
1780) and confirmed by Messier shortly thereafter, M66 is brighter 
than M65 and is an easy object for small telescopes and binicscu- 
laas. Also see Conflicts, belaw. 

The bistarace for M M  is the same as that given for MB5, about 
29 million light-years. Ils diameter is placed at 50.000 light-years. 

Conflict: M65 and M66 are easily seen within a 1"-eye- 
piece view. M66 is rounder and brighter. Mi35 has a defi- 

1- nite spindle shape. About ?h" north is MGC 3628, an 
edge-on spiral at magnitude 9.5. It could be rnisla ken for 
M65 or Me6 by novice users of larger telescopes. 
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Visual Magnitude: 9 3  M95 n, r Yisvat rndex:4 
$pi raS Ga'J1axy in Le a 

1 _ _ _ _ _ #  Angular Size: 8' K 5' 

M96 Visual MagrrTtude: 9.2 - YisualGndex:4 
Spiral Galaxy in Leo Angular Size: 6' X 4' 

M96 was discaversd by Mechain at the same lime as M95. 
March, 1781. I t  has an elliptical appearance and is brighter than 
M95. Novice abservors might cnnfusle M96 with Mf35 - M35 is 
fainter and elongated. 

The distance to M96 is similar to M95,29 million light-years. 

Vlsual Magnitude: 9.3 
Visual Index: 4 

El1 CpticaB Gal'axy in Lee Angular Size: 2' X 2' 

One sf Mechain's discoveries, t h i s  object was not in 
Me~si~er's original list a l th~ugh he observed i t  sometime between 
1785 and 1786. It is one d the srnall~st objects in the Messier 
Gatalog. It is very nearly round, .and there are two other smaller 
spi nd l e shaped galaxies within the [is l d of a 1 " eyepiece (NGC 
3354 and NGC 3389jU See C~~nfIjcts, belowb 

Its distance is about 29 rnilbi~n light yeam. 

Conflicts: Two nearby galaxies can be seen in the 
same field as M10.5. However, MA05 is larger and 
brighter and has a ~ir~cufar shape. 
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Visual Magnitude: 5 3  
G9ob ular C'l u saea Visual Index: 3 

Fn Canes YmatTcF Angu l ar Size; 9.8' 

M3 is ane b;? the Ehwe brightest globular clusters in the 
northern sky; MI3 and M5 are t h ~  other two. It contains many 
thousands of stars ranging in magnitude fmm 1 1 to the limit of de- 
tectabilfty. M3 is easily seen in small telescopes and binocuPars. 

M3 is estimated to be 35 ta 40,0001 light-years distant with 
a diameter of about SO light-years. 

Visual Magnltvde: 7.5 
Globarr~r Cluster Ylsual Index: 4 

in Coma Berenices I- - Angular Sire: 10' 

Messier a d d d  this cluster to the first supplement to the fa- 
mous catalog in February of 1777. Bright and condensed, this 
globular is easily seen in small telescopes. Partial resolution is 
achieved in telescopes of 6 inches, and i t  is easily resolved in 
large telescopes. A nearby cluster can be mlsidentilied as M53 - 
see C~lnfficf below. 

The distance is estimated at about 85.000 light-years with a 
total lum innsity of abolrt 200t.000 Suns. 

CanflicP: )One degree sazlthe asl is the ex2 rsmely 
loos s globular cl w st e r MGG 50 5 3. It cannot be con- 
fused with M53 if you wrnember that MS3 has a corn- 
pact bright center that requires s large aperture 

telescope to resolve; i.e., if you can easily resolve the center of 
the cluster, you are on NEC 5053, 
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Y isual MagmRude: 8.5 
V4swalIrrdex:2 

The! Black-Eye Galaxy Angular Size: 8' X 4" 

Messier found this large wal spiral in March of 1780. [n the 
Shapley-Plmes catalog it is rated as one af the twelve brightest 
spirals, It is a spectacular sight in telescopes d large aperture at 
high magnification. Its central feature is a dust lane along the 
noRh and east side of the oentraP oval mass giving it its "black- 
eye" nickname. The dust lane c a n  definitely be resolved in tele- 
scopes of 6 to B inches and may be glimpsed in instruments as 
small as 4 i nch es. 

Its distance is estimated art 30 million light-years with a true 
diameter ~f 48,000 light-years. It blazes with an energy about 31 
birllFan times that of t h ~  sun. 

Wsu a l MagnRude: 9.1 

$pita1 Galaxy 
Visual Index: 4 
Angular Size: 8' X 6' 

in Cam a Berenices 
Although actually located within !he borders of the cons&!- 

ration Coma Bewnices, this galaxy i$ a member of the Viqa clus- 
ts-r of galaxies. Many Messier Marathon charls and lists group this 
object with those in the Virgo sequence. However, I have found 
that this galaxy is  much easier to locate and Identify by using 
Coma Bere nice5 as the 'Tinder mnstellation" and locating it inde- 
pendently from those in the Virgo grwp (see Marathon Chart 2& 
a for the Virgo Galaxy Cluster.) This object was discovered by 
Mess ier's; associate M6chairr In 1 781 and described by Messier 
later in the same yeay. It is a welldefined oval. 

Its distance is estimated at about 44 mill ion 'light-years. Es- 
timates d the diameter put i t  at about 40,000 lighl-years with a 
tota I rn ass of 1 00 bill io n suns. 
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Visual Magnflude: 8+4 
Visual Index: 3 

Dou b k  Galaxy 
Whirlp-0~1 Galaxy Angular Size: 10' X 5" 

The famous Whirlp001' ga!axy was discowred by Messier in 
October of 1773, 9 t is most remarkable for its csmparrrion galaxy 
(NGC 51951, Wich appears to be attached to one 07 H7e spilwl am$. 
This galaxy is easily seen in small telescopes and binoculars. 

Its distance is estimated to be 35 million light-years. Esti- 
matas OX its diameter range up to 1100,000 light-years. 

M1011M102 113' Visual Magnitude: 7.9 
Visual Index: 4 

Spiral 1G81ary 
in Ursa Malor 

Angular Size: 22' X 20' 

M701 is a Tat=@-on "pinw heel1' Bypa galaxy . Larger tele- 
scopes can detect a hint of fhe spiral slructure. The most notable 
aspect sf this object is not its appearance but its double Messier 
number designation of MI  Olr'q 02. 

Although the mystery was resolved by MMBchain. his correc- 
tion was 0v~r100ked until t 947? MlO2 was a duplicat-e o$%ewation 
of MTOl - only a mistake! It has recently been proposed ihat the 
designation M I  02 be assigned to NG C 5866, a ga laxy in Draco 
(see M I  02 A Iternate, Marathon 'Chart 241, 

MI01 is placed at a distance of close to 35 million light- 
years. It is  about 90,000 light-years in diameter and has a calcu= 
1ate.d mass of abov~  16 billion suns. 
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Visual Magnitude: 9.4 
Visual Index: 4 

In Canes VenatLc5 Angular Size: 20" 7' 

This is another of Mechain's $iscoveries which was not found 
in Time to be included in the last supplemen1 to Me~s i~ f ' s  cata fog. 
If the old "Ferret of C~mets'' had lived long enough, the numbers 
fvom 1104 to 109 might have been included. 'lt is a large spindle 
galaxy that is easily seen in small telescopes and binoculars. See 
Conf/kf below. 

Its distance is given at 25 million light-years and it has a 
mass of about 7 00 billion suns4 

~Conlrlict: There are a number of smaller galaxies within 
1 " of M I  06, The an1 y one likely to cause an identification 
probrern is NGC 421'7 - a fairly dim (magnitude 11 2). 
spindle-shaped galaxy less than 1" west and slightly 

souf h of M 106. MI 06 has a distinct oval shape and is considerably 
lalrger than NGC 42 1 7. 

When a!igning t h 0  finder scope for Ml~M, a slight position er- 
ror will put you on N GC 421 7. If this happens, a slight move to the 
east - about 'bne-half an eyepiece view" - will put you an h?106, 

M40 Y isual Magnitude: 9.OB.3 
Visuat Index: None Listed 

Doubk Stay Angular Size: 50" Separatl an 

M4Q, is a double stay. Messier's listing; a? this object con- 
elludgd his ~ata lq ing of ~bjects for I 764. Earlier astronomers had 
repo fled a nebu.I'ustty at the location, "and Massier was looking far, 
"+,.the nebula which is above the back of the Gre.at Bear, ... " Me 
was not looking for @ornets, but seeking to round-scat his unpub- 
lishgd list with .the 40th object. What is mure instructive is his cam- 
ment; "It is pwsurned that Hevelius mistook these e ! ~  stars for a 
nebula. ...'" This removes all doubt !hat Messier saw anything other 
than iwo faint stars. The nearby galaxy. NGC 4290. is magnitude 
12.7 and will not be visible in smaller telescopes. 
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Vlslaa! Magnitude: d 0.0 

Spi l Ga 1 axy 
Visual Index: 5 

in Ursa Major Angular Sire: 8" X t t  

MI 08 is yet another of €'he objects added to the Messier 
Catalog in recent years. This galaxy is seen nearly edge-on, 19 is 
fairly bright and will appear somewhat "spotty" ar mottled in larger 
Ee lesmges. In s'maller talescapes St wilt appear as a small "CUB'" of 
light with a brightar middle 3ectio~. There is no central bu'lge. 

Its distance is about 35 million light-years, and i t  has a mass of 
about 1 4 billion suns. 

Vlsua l Magn It lade:: 91.8 

Spiral Galaxy Visual Index: 5 
in Ursa Major Angular Size: 6' X 4' 

The final diswwe ry ~f Picr~e MMgchain, MI09 was added tQ 
the Messier list by Owen Gingerich in 1953. Its ova! appearance 
is unmistakable, It is very close to y-Ursae Majoris - Phad - the 
suutRemma7ost star in the battom 01 the Dipper's pan. When using 
an eyepiece wilh a 1" field. i t  is b ~ s C  to move the star out 01 the 
viewing field as [Re glare will owlpower th7e relatively dim galaxy. 
Only the brighter central paflion of the galaxy will be discernible in 
smaller telescopes. 

Fts distance is about 38 million light years. 
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V4su~r MagniZude: 9,$ 
Elllptlcal Visvsl Index: No€ Listed 

[Alternate) N G C 586.6 Angular Sire: 2.8' X 1 

Owen Oingerich has suggested this galaxy as a replace- 
ment for the nonexistent M I  62 in Ursa Major. Therefoe i t  is prs- 
ssnted as an "alternate' to be used by those wishing to 'find 
somethingq far M f 02 rather than record fhe number when M l O l  is 
~ b ~ e ~ e d .  Amor ding to G ingerich, MBc hain discovered and re- 
ported this galaxy to Messier. but the old 'Ferret of Corns&" never 
checked i f  and therefore it was never added to the famous 'list. 

The galaxy is edge-on with a prominent central bulge, giv- 
ing it a lens shape. In  large^ telescopes, a dark lane is revealed in 
f ~ ~ T l t  of the b~lge. 

Its distance Is abslrt 30 million light-years. 
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Visual Magnltudc: 9,7 
Glabufas Cluster Visual Index: 4 

?;n Hydra Angular S [m: 2.9' 

Discow red by Messler in 1780, this globubar reveals some 
detail to telescopes of 6-inch aperture. Its distance is estimated at 
about 46,001) light-years. Its d iameler is approximately 1 00 light- 
years. Larger telescopes will resolve many of this glabulais over 
Ic30,BOO member stw~, It is easily seen in small talescopes .an0 
binocruia rs, 

Visual Magnitude: 7-6 

Spiral Galaxy Visual Index: 2 
Fn Hydra Angular Size: T 0' X 9.5' 

Messier added this lawe galaxy ta his list on 'February I?, 
1781. Actually located in Hydra, Cowus is used as the "finder con- 
slsllatian," This large but amorphous galaxy is hard to locate k- 
cause there are not any prominent nearby stats to USE fur 
reference. Study Marathon Chan 26 carefully. Use the spatial re- 
lationahips noted to locate this abjecl, As galaxies go, this one is 
bright and easy to see in small instruments and binoculars, Ac- 
cording to 5 u  mham, M83 1s ana 07 the 25 brig htesf galaxies in the 
heaveras. The distance to M83. is determined to be 20 mil- 
lion light-years. I ts diameter is estimated .at 6Q,000 light-years. 
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M 1 014 a Vlsual MagrhRude: 8.0 - Visual Index: 2 
The Sam brero Garaxy 1 Angular Size: 7.1" 44,' 

The Sombrero Galaxy was discovered by 'Mdchain in May of 
1761. Although not in Massier's final supplement, i t was recorded 
in his own hand on a copy of the "Connaissance des Temps," 
1784, The Sombrero is a spectacular object when seen in larger 
telescopes. The dust lane which surrounds the galaxy can be 
glimpsed in instruments as small as 6 inches when condilions are 
v e y  nneaily perfect. Small telescopes will have no ditficulv in ae- 
vealing !he presence of the galaxy. but no detail will b e  seen. The 
Sombrero is estimated %a be about 50 million yeaw distant and 
1 30,000 l ight-years in bigmeter. 

Visual Magnitude: 9.7 

Spiral Galaxy Visual Index: 4 
in Virgo Angular Size: 6' X 6' 

Recarded by Messier in April ol 1 779, IM61 reveals some de- 
tail within its compact form in telescopes of 8 inches and up. 
Smaller telescopes will see a moderately bright elliptical shape- 
M6-I is estimated to be about 50,000 bight-!) ears in diameter. 
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M61 f 2 h  21.9m + 4' 28" 4303 Galaxy, Spiral Sc . . . . 9.7 , . . . . + Virgo . . . . . 



The Virgo Cluster 
T h e  difficulty of locating and identifying the Wi rgo cluster ob- 

jects is highly overrated." lo quote Joe Neu - and I agree. Mara- 
thon Charts 28ma,b,c,d are drawn with 1 ' grids; the "eyepiece 
circles" a re also t ", I t  is not hard to see how many eyepiece views 
it will ta kg €0 get Tram one object to the next. It is a "can't miss" 
road map. 

If you get lost, return to home base and start aver again. 
Use WBG-B4 as a secondary home base- it is easy to identify 
thass galaxies because l h  ey, like ME0 and M59, can be placed in 
the same eyepiece field. 

Home Base is the readily identifiable pair of galaxies, M59 
and M60. 

Visuab Magmltude: Bw4 

Elliptical Galaxy Visual Index: 4 

in Wirge Angular Size: $' X 7' 

Bright and easy to locale, this ga,laxy was discovered by 
Messier in February of 1771 . Its distance is estimated at 42 million 
light-years, and its diameter is estimated at 50,000 light-years. It 
is nearly round when seen in an eyepime. It is easily seen in small 
tdexopes and bin oeulam. 
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Slart your journey by locating M59160, a distinctive field eas- 
ily found from the star Vindemiatrix and tucked in between 41 
.and p Virginis, 

Visual Magnitude: 9.7 
Spiral Galar y Visual Index: 4 

in Virgo Angular Size: 5.5' X 4.6' 

Recorded by Messier in April of 1779, M5& reyea Is some 
detail within its corn pact [arm in telescopes af 8 inches and u p. 
Smaller telescopes will see a moderately bright elliptical 
shape, The distance to M5B is estimated a l  about 42 million 
light-years and the diameter at about 50.000 light-years. 

Visleel Mag~biterder 9.6 

EMFptica l Ga %axy Visual index: 4 M59 in Virgo Angular SFzc: 4+6' X 3.6' 

Fainter and smaller than the "run OF the mill" Messier dis- 
coveries in the Viirgo cluster, 1 5 9  was discwered by Messier 
in April of 1779. ME0 can be seen in the same field when us- 
ing an eyepiece of 1 ' true field. Easy identification is made by 
placing M60 in the same field of view; M59 is the fainter and 
smaller af the two, and it has an oval shape, It is about 42 mil- 
lion light-years distant. Its diameter is calculated t~ be about 
24,1000 light-years. 

WsuaC Mlsgn itasde: B.,B 

Ellipt'lca B Ga Pax y Yisuat Index: 4 
fn Virgo Angular Size: 7" 6' 

Me0 was disc~vered at the same time as M59, in April of 
1779 as Messier observedl the c ~ r n e t  that year. NGC 4647 
may be visible in te lescapes ol large ape nure 2.5' to the north- 
west. M59 can be seen in the same field when using an eye- 
piece of 1 ' true field. W641Fs distance is estimated at 42 million 
light-years, and its diameter is estimated at 25.000 light-years. 



Winder 

I Chart Sequence I 

!%#h3 %. !%lR3 G ~ S - S ~ ~ M ~ O *  Conskt!&lon Check.CBM: pm 
M5B i 2h  37.7rn +I 1'> 49' 4579 Galaxy, Spiral Sb . . . . 9.7 . . . . . . Virgo . . . . . 4115 M58 
M59 i 2 h  42. Om +l I @ 39' 4621 Galaxy, Elf;igtimI . . . . . 9.6 . . . . . . Virgo . . . . . 41210 M59 
M6Q 12h 43.7m +I 1 " 33' 4649 Galaxy, ElliptieaP . . . . . 8.8 . . . . . . Virgo . . . . . - 4:24 M188 
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MU8 V25 '  4581 Galaxy, $piral Sb , . .. .9,7 1ma Beenices , 4:43 M83 



Visual Magn ltude: 9.B 
Elllpt!cel Gaeaxy ) Visual lndex: 4 

En YFrgs Angu lsr Size: 7.4' X 3.& 

This galaxy resembles Met. but is smaller and one magni- 
tude fainter. 11 was also bismverd iby Messier in March Of 1781. 
Its visual appearance is slightly ellipti~l, WBS is un~matkable in 
most respects. It is perceptible in small tel escapes, Very s h a p  
eyed observers might see i t  in binoculars an nigMs with good 
seeing. lh=0 distance ta M89 is given at 42 miHion light-years, and 
its diameter is estimate0 at 80,000 light-years, 

Vlslral Magnitude: 9.5 

Spfral Galaxy Visual rllrrdex: 5 
in Virgo Amg ula r Size: 1 0.5' X 4.4' 
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BAAA . MGe;le Q b ~ .  CW3a;Wk~.tLm M g 5  a m  F_'h_e-c_kPf9 flm 
M89 12h 35.7m +12" 3334552 Galaxy, Elsiptical . , . . . 9.8 . - . , . Virgo . . . . . 4:47 M89 
MSpO 12h36.8m +13"10' 4569 Galaxy,SpFralSb +. . .  9.5 ...... Virgo . . . . .  - 452 M90 
M41 12h 35,477 +T4" 30' 4548 Galaxy, Spiral SBb . . 1 0.2 . . Coma 'Beyenices . 457 M91 



Virslael Margrsltuder 1 0.1 
Spiral Galaxy in Visual Index: 5 
Coma Betenices Angu lsr Sire: 8' X 2' 

This galaxy was rotated by Mechain in 1781 and con- 
firmed by Messier shonly thereafter. It is a nearly edge-on 
spiral that is re l a t i v~ l  y brig hrt: and pas y to see in small tele- 
scopes. Marathon Chart 28-6 will he!p you to locate and 
identify this galaxy, It is es'timwted 'to be 48 million lig ht-pars 
distant and about BQ,OOD light-years across. 

Visual Magnitude: 9-9 

Spirar Galaxy in Visual l ndex: 4 
Coma rBerenims Angular Size: 5 2  4' 

A bright, raund spisal recarbed by Mechain in 1781 and 
obseweb by Messier later the same year, this galaxy is very 
nearly circular and easy to see and identify in smaller tele- 
scopes. Its prs$ab!e distance is estimated from 45 to 50 mil- 
!ion light-years with an estimated diameter of 50,000 
light-years. 

Y lsvla 1 Magnitude: 8.3 
Splml Galaxy in Visual Index: 5 
Coma Bermices Alnguier Size: 1 6 3  5' 

This is a large nearly circular spiral galaxy discovered by 
Mechain in 178 1 , It is oriented not quite face on. It is easily 
seen in sm allels t~lescopes, 'and Fts s pi ra l structure is nota b l IE 
i n inst wmesnts of large aperture. TR is galaxy is about 40 mi l- 
lion light-years distant with an estimated diameter of 1 d OqmDOO 
light-years, 
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R,A, . HGG .Oblect CSsssM!c-@bn_ Mag, ConsteFl~ign. checkam Yme 
M98 12h 1 3 . 8 ~  +14"54' 4192 Galaxy.SpiralSb . . .  10.1 ..Coma Berenices. $:QI M98 

M99 12hT8.8m +14"25' 4254 Ga,laxy..SpiralSc . . . .  9.9 ..ComaBereniws. 5r06 M99 
M I  00 12h. 22.9m +I 6' 49' 4321 Galaxy, S p i ~ l  Sc . . . . 9.3 . - Coma Berenices . - 5:11 MIODI 



Wi sua l Magn llfuds: 5.7 

The Great: Visual Index: 3 
Hercuks Cluster Angular Size: 10" 

One 07 the most spaeZaeular sights in the northern herni- 
sp hers, t hs He mules GFu ste r was added to Messier's original cab- 
log in 1 784. It is easily seen in small telescopes and binoculars. 
OR nights of exceptionally goad seeing, it is  visible to the naked 
eye 8 s  a fuzzy star. The distance to MI3 is culrrentfy given at 
about 21,006 light-years, and the diameter is estimated at about 
1.60 light-years. this objact will take all the magnification a tele- 
scope is possible of giving - its over 1 million member stan wi'll 
reveal their presence layer 'by layer as rn agn ificatilbn is added. 

Visual Magnitude: 6.4 
GIabcrBas I(= l us2 e r Visual Index: 3 

in Hercules Angular Size: 8.3' 

Although no match for MI3 in the "spectacular category," 
M92 is nonet heless truly ~pecaacula r and deserves mare attention 
- which it would get i f  it were Ioeated in any other eonstellat;ion. 
It is easily seen in small telescopes and binoculars. Its distance is 
estimated! to $0 35,000 light-years. Its diameter is about 88 light- 
years. Some resolution is possible in small telescapes. Binacul ars 
will reveal a "fuzzy star." 



I 

W2 MlGC O W  G Mag* 
M13 d6h41.Jm +36" 28' 6205 Cluster, Globular . . + .  5.7 . . . . .Hercules + .  . . 
M92 17 . lm 43"08' 6341 Cluster, Glob~lar . . - .  6 



V Isuarl; Mag ni t w  de: 8-3 
G1obular C lu s-te s Visual Index: 5 

Ang wlar Sire: 5' 

Messier discovered this globular cluster on January 1 9, 1 t79 
- the same night he discovered one of his oarnets. Medium sized 
iin~trurtlefnts will ach i e v ~  some resolu ti8n a round the outer edges 
while ~Z~~CZJG-~ apenures will reveal1 much of' the core. The distance is 
given at 46,060 light-years. The diameter is )estimated a! 601 light- 
years. M56 is easily men by small telescopes and binoculars. 

ldi sual Magnlbdler 8.8 
Visual Index: 2 

The Rinlg M e b ~ l a  Angular Size: 1.3' X 1' 

f his very famous object was remrded by Messier in 1 779. In 
small te tcscapes the ring will not be apparent - it will book vew 
much like a planet, hence the name planetary nebula. II-I instrtr- 
merit$ of $-inch aperture and larger, the sing appearance is quite 
cl~ar,  This abject has a central star of about 1 5th visual magnirude 
- very difficult 20 see, even with very large telescopes. I'd57 is 
currently thought to be bewean 1,270 and 2,000 light-years distant. 
The Wing's diameter is estimated t~ be 0.5 lighPye$r- 



R,A, !?!%A G 1 J q .  Cp~1%tell*F04 Ch-km Inm 
. . . . . .  P56 19h 16.6m +30" 11' 6774 Cluster, Globular . . . .  8.3. ...... .Ayra 5:24 M56 

W $ 7  1 ,$h 53.6m +33" 02' 6720 Nebula, Planetary . . . .  8.8. ....... 'Lyra . . . . . .  $:29 M57 



M71 
DloluUr CIusler 

Yisus3 Magnitude: 8.3 
Visual Index: 4 

in Sagifla Angular S izef 7' 

C a f a I m  in $780 by M~ssiar. mj is e gbbular clustes, h u g h  
k r  many years some aulhrs thmght this stargmup might be a very 
[compact ga l a ~ i c  cluster (open C I U ~ ~ ~ T ] +  Compare M71 20 the more 
typical open cluster Haward 20 which may be seen in the same low 
power field af view rying 30' SSW. M71 is. about 12,000 light-years 
distant and about 29 light-years in diameter. 

M7"sis one of the most b~autiful clusters when viewed at 
moderate magnification because: it is. immersed in a rich Milky 
Way backgm~~~~nd, 

V i ~ ~ 3 s l  Magnitvds: '6.3 
Vi s ua! Index: 2 

The Dumbbe!! Nebula Allngular Size: 8' 

Large and bright, this di~phanaus o b j e  shms =me eulas and 
detail in tfllexmpes d moderate apwtun and is easily visible in small 
te~empes as well as binoculars and finder soopes. The probable! 
distance ranges between 499 and 980 lighlt-years with a diameter of 
approximately 2.5 light-years. On c lase inspectian its shape mare 
elowly resembles an ~ ~ h s s  than a dumbblF. It is on@ of the largest 
of the planetary nebulae and the first objeslt of its kind to be dimu- 
e& by Messier: July VW. 



R 4  .-I--2 NGG U b l m  C?B&S!~J~~~~PU M a s  -- CmstelFmtetlon - .Cb,c_k,W yme 
Mf 1 1 Sh 53.7m +I 8' 47 16838 Clvste r, Globular . . . . . .8.3 . . . . . . Sag itta . . . . - 5:52 M7T 

I M27 19h59.6m +22"43' G853 Nebula, Planetary .. . . .7.3 . . . . Vbllpecula . . . 557 M27 



Qisrser Magnitude: 6,8 
Open Cluster Viawall Index: 5 

in Cygnus Angular S i x :  6' 

This sparse and coarse open cluster is composed of only 
a dozen or so members. It appeaB cluster-like in the finder scope, 
but in the eyepiece i t  looks like a scattering of bright background 
stars. For this reason it is easily overlooked, especially SQ for 
novice observers: they will have it in the eyepiece many times 
before finally realizing that they have found it. This is an easy 
abject (although no2 very rewarding) for small tslescopes and bin- 
oculars. Messier discovered i t  in July. 1764. The distance is 
estlimated at 6,D00 light-years. Its diameter is estimated to b.e 
11 light-years. 

Visual Magnitude: 4.16 
Open Cluster V Eslral Index: 3 

in Cygners Angurar Size: 30' 

LFke M29 above, this abject appears open cluster-like in the 
finder only. It is 'loose and coarse in appearance. Although it 
has more member stars than M29 - estimated at about 301 - 
it is as undistinguished a grouping as H29 and equal1 y hard to 
recognize in the eyepiece as a cluster. This is an easy abject 
for small ts9escepes and binoculars, M39 is another of 
Messier's 1764 discoveries. The distance of this grouping is  
estimated at about 800 light-years. The diameter is about at 7 
light-years. 
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1 Ma9 21 h 32.3m M" 28' 7092 Cluster, Open , . . . . . .4.6 , . . . . Gygnus . . . . 6:OG M39 



M5 Wsuar Magnitude: 5.7 
'Globular C l u s t ~ r  Visu;af Index: 2 

In Serpns Caplut 1 ! 1  Angular S i n :  13' 

M5 was recorded by Messier in May, 17E.4, according 20 
Burnham, M5 is ranked as one of the three great show ob[ecls of 
the summer sky. Its distance is estimated to be about 27,000 light- 
years. and iits diameter is given at a Q o ~  100 light-yeam. It radi- 
ates tight equal to about a quas-ter of a million suns. M5 is easily 
seen in small te lesc~pes and binmulars. It is partially resofveb in 
te'leswpes as small as 4 Inches. A notable featla re is that i t  1s not 
quite circular - the clusfer is a b ~ u t  ten percent Far1g.e~ along m e  
axis. 

Lying 20' SSE, the fine double star 5 Serpentis adds to the 
sming wRh a yellow primary and a reddish companion separated 
by I I l l T  
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Visual Magnitude: 7.6 
Visual Index: 4 
Angular Size: 9' 

Quite small but bright, this globular appears to be a star in en 
8x50 f ind~r smpo. 1 t is a fuzz ball in small telescopes and Binmu- 
lars. It was discovered by Messier in May of his marathon year of 
9764, It can be partiarly ~resalvcdl in larger telescopes. Its distance 
is estimated at 19,000 light-years w ~ t h  a diameter of 50 light- 
years, 

Vfsua l Magn ltudc: 7.6 
G!ottu!as C6usle~ Visual Index: 4 

ire Oghiuchus - Angular Size: 1 2" 

Discovered by Messier in June 1 764, this g Fobular is remark- 
able far its even distribution d light across the principal diameter 
of the cluster, fhe light falls off smoothly near the cuter edges. 
Telescopes of mode rate size are required to lpartially nesolve this 
clwstefs outer edges. The distance to M 14 is estimated at 33,10.00 
light-years, and the diameter at a b w t  1 12 light-years. 
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Y lsval Magnltuae: 5 .B 

The Wild Puck Cluster I Wisuall Index: 4 
Amgu lar Size: $2" 

A rather large, cancentrated open cluster which1 appears al- 
mast like a globular at lower rnagnifi cations, especial l y in smaller 
telescopes and bi nocurais, MI  1 is easily mistaken for a globular 
cluster, espwfal iy when one is not farnil iar with its appearance and 
when us.in g a telescope of small apeflure. It can be resolved with 
high power in smaller telescopes, but the m a t  rewarding views a re 
in te lescspes of mode rate aperture, There are over 500 st3 rs 
brighter than 14th magnitude. This is another one of Messier's 
17'64 discoveries. Distance estimates place this cluster at about 
6,200 light-years and its diameter at appro~imateEy 21 light-years. 

Yisua l Magnitude: 8.0 
Visual Index: 6 

in Scutvm Angular Size: 9' 

This clus'te~ is not wev impressive, and its Milky Way baek- 
ground makes it appear even less so. Distance estimates place 
this abject sornc 5,200 light-years distant. The estEma.ted diameter 
of the group is placed at 21 light-years. A 6 to 8 inch teiescope will 
reveal about 25 member stars. 



K43 o-b!h@3 C&!B%8m-GBljL0tl Mw, h a e ? l M k ~  m E . - ~  mP@ 
I IBh  51. lm - 6" 18' 6785 Clr~ster, Open . . . . , . . .5.8 . . . , , Scutum , . , , 6:35 MI% 
M26 18h 45.21~ - 9" 24' $694 Cluster, Open . . . . . . . .8.0 . . . . . Scutum a a 6137 M26' 
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R A  mq NFG Obdw C.IassM~Milon Mag IC_ar!tk~lIatl~n Chm-kOff 
MI6 18h 18.9m -13"47" 6611 Cluster, BpeniNebula ..6.0 .. SerpensCavda . 639 MI6 
MT7 1 Bh 2U.Bm 1 0 '  6B18 Cyuster, Q p~rdhlehula . .b.O , . . . Sagittarius . . . I MI7 
MI8 1Bhl9.9m -1TIBB' 6813 C'luster,Opsra .. . . . .. .6.9 .. . . Sagittarius . . . $:a MI# 



Visual MagnRude:. 4 . 2 ~  
Vlsual Index: 4 

The Butlerfly CfuSfer Angular Size: 33' 

M6 and M7 have been known since antiquity as naked-eye 
objects. They were recorded by Messier in 1764. The appmxi- 
mately 80 member stars of M6 are a most satisfying sight in small 
telescopes and bFnmuPars. Recent estimates of this sbjeNs dis- 
tance plam i t  about 1,500 light-years distant. The total diameter 
is close to 14 light-years. M6 is variable in magnitude due to the 
brightest star being BM Sco, which varies from V = 5.5 to 7. 

Visrpel MagniRiu.cle: 3.3 
Visual Index: 3 
Angular Size: 60' 

Another n a ked-eye object recorded by Messier in 1764. M7 
is a wonderful object for small telescopes and binoculars. It has 
abloul 80 member stars above 10th magnitude. Bumham notes 
its resemblance to Praesepe (M44), abthough it is smaller. 
M7's distanc~ is firmly placed at 800 fight-years, and its true 
diameter is about 27 1igh.t-years. 

WszpaF Magnltudc: 6.7 

GlobzaFar Cluster V1suat index: 4 
An g u Ialr Size: 1 4' 

A bright globw tar rematltable for its oblate shape, this cluster 
was discovered by Messier in June of 1 764. I t will appear as a 
hazy spot in binoculars. Partial resollvtioln occurs in telesmpes of 
8 to 10 inches. Distance estimates for this abject range from 
20,000 to 313,000 light-years. Its diameter is estimated to be about 

Yi sua! Magnitude: 6. J 
Visual t n d ~ x :  3 
A ngu la r i2e: t 4' 

In June of 1 771, Messiw found this globular cluster which fs 
very nearly on the Ophiuchusl"Scorplus border. The most notable 
feature is the Milky Way backgr~und of stars in which it seems to 
259 embsddeel, Ansther featuse is that it is very unsprnelrical - 
appearing somewhat irregular around the pefiphey. The distance 
to M62 is eslimated at 201,5100 l ig ht-yeam, The di ~rraeter is about 
f & light-years. 1 t is. easily seen in small telescopes and binoculars. 
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M62 171.1 01.2m -30' 07" 6268 Clu~ter, GPobu!a~ . . . . . -6.7 . . . . OpRiuchus . . . 7:02 M62 



Visual Magnitude: 5.9 
GSobular Cluster Visual Index: 2 

in Scarpius Angular Size: 26' 

M4 is an easy object for small telescopes and binmulars, and 
a naked eye object undev good seeing conditions. d 4 inch instru- 
ment will partially resolve this relatively l m e  but brilliant globular. 
This globular cluster was discovered by Msssie r in May, 1764. Its 
dista ncle is estimated to !be 16,500 Bight-yeaas. Tts d iamcter is a bout 
52 light-years, 

Yisua l MagnHude: 7.5 

Glob uaas CTv s-te r Vlslaal [Index; 4 
Angular Size: 7" 

This small but fairly bright globular cluster was evidently dis- 
m e r e d  by Messier and Mechain simultaneously - if such a thing 
is possible - in January, 1781 . The distance to M80 is estimated 
to b e  about 28,0010 lig ht-yaars, and the diameter is estimated at 
72 light-years. It is very condensed and easily seen in small te'le- 
scopes and binoculars. Some wsollltion is possi b la in moderately 
sized t elesmpes. 
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vrsulae M~gnfiude: 3.6 
VlsuaI Index: 2: 
Angular Size: 80i X 40' 

The nebula is the visual riual of M4W43, the Great Orion 
Mebclla, It is a naked eye abject undar moderate seeing conditions 
and is comet-li ke when the seeing is good. Located a bwe the 
spout of the Teapot (along with M20, MTl and M23), it is often 
referred Fo as part of the "sleam." Like W42-M43, this is an excel- 
lent object for small telescopes .and binoculars. Most notable is a 
dark lane running through the nebw la. The dark lane can be seen 
in telesc~pes of 4 inch aperture and larger. The wisi b le portion O'f 
the nebrr losi'ry measures about EO. Messier noted Ma in 1 764, 'IT 
is about 51 50 light-years distant. Flamsteed first saw the nebula 
about 1680, while Le Gentiil first saw the nebula and cluster in 
1747. M8 has three I!] NGC numbers NGC 16523 as a nebulous 
c'luster, and NGC 6530 and NGC 6533 as later rediscowe~ies of 
the open cluster. 

Visua I Magnitude: - 
The Trifid Nebula Visu a l I ndex: 3 

Angular Size: 25' 

A l ~ n g  with MB, the 'Lapan, this is one of the Sagiflarius 
showplace objects. ma nebula is remarkable for its three pmrnF- 
nent dark lanes converging in the center of its nebulous mass. Its 
probable distance is about 6,500 light-years. f his object is easily 
seen in small telescopes and binaculam. Aiperlures uf 4 inches 
and up will reveal the three dark lanes which give rise to its papu- 

Visual Magnitude: $3 
Visual Index: 5 
Ang uYar Size: 1 0' 

This object is small and coarse and is less than 1 ' - 42 min- 
utes - norlheast of M2d. It is a fairly compact group with six 8th 
magnitude stars within its midst of abaut 55 QT so stars. Under- 
stanbabfy, Messier discovered this. ob~ect in June of f 764 while 
observing the Trifid Cluster and Faebula. 

WZli's distance is; estimated at about 5,260 light-years. and R 
has a true diameter of about 26 light-yeam. 

Tip: M21 is 42 minutes noeheast of M20 and can 
be placed in the same eyepiece view when using 
an eyepiece with a 1 " true field. See M2D and M21, 
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Nore; MB is a naked-eye 
object u n d ~ r  moderately 
g o d  swing mditions- 
easily seen with binoculars. a 
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Vi s uaf Magn i b d  @: 5.5 

Open Cluster Visual Index: 4 

En Sagittarius A ngu la r Size: 2 5' 
-4 I 

This cluster was recorded by Messier in June of 7764. M23 
is easily seen in small telescopes and binoculars. M23 is the up- 

I 

I permost object in Rh P "s~.earn" rising from the spout of the Teapat 

I 
asterism or' SagiHal-ius. 

I It is composed of about 150 membef stars wiah an asti- 
I malad distance 0% 2,800 light-yea r ~ .  Its diameter is appwxim %tely 

15 light-years, 
I 

( I r m  ,af : 3' 

I 
- k  * *  L 5 m2 4 Qi sua l Magn it ude: - 

Star Cloud Visual Index; - 
I 
I a + '  m 

I [In Sag Cttarius Angu la r Size: 8 20' x 60' 
I 
I 'This object is not adwally an Open cluster. It is a "detached" 
1 portionoftheMilkyWay--a"starcloudbmidwaybetweenMB 
I 
I [the Lagoon Nebula) and M17 (the- OrnegalSwa rn N ebu l a). UG C 
1 6603. an actual open cluster, is located within M24; NGC 6683 is 

visible in the finder and can be used 'to positively identify MT4. 
NGC 68.03 has a visesay rn agni1ud.e 01 5.8, visual index of 5 and an 
angular size of 10'. M24 itself does not have an NGC number. 

1 Messier cataloged this object in June of 1784 - a year af great 
discovesy for the "Ferret af Comets." 

MCC 6603's distance is es'tirnat led at 1 2,000 light-yeam with 
a true diameter of about 20 light-yeam. The cluster seems to be 
actually embedded within the star elustea. 

M25 rn Ylsual Magn ltude: 4,6 
Open @! u s t e r  Visual Index: 4 

in Sagitfarius Angular Size: 35' 

This open cluster has about 50 members of 1 2th magnitude 
and several dozen fainter members, It is easily seen in small in- 
struments and binmutars, its brightest member beinq the Ceph- 
eid variable U Satittarii, which has a magnitude range of 6.3-7.0 
En a period of about 6 days and 1 8 haws. Messier discovered this 
object in 171641. 

M2Bms probable distance is about 3.268 light-years. and its 
- diameter is about 30 light-yearm- 
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Yfseral Magnitude: 5.1 

GbbuRar Cluster Vfsual Index: 2 
in Sagittarius Angular Size: 24' 

M22 is the largest and brightest Messier globular cluster; 
hawever, because si its usual low altitude, TJoflhem Hemispew 
obse~vers alten wnsider it as second in overall interest to MI 3. 
M22 .is a huge, bright globular that is easily seen with the naked 
eye under moderately good seeing conditions. I t  is partially re- 
solved in telescopes td 4 inches and composed of countless pin- 
points of starlight in large aperture te le~cdpe~ when ~sif lg high 
power. It  is actually brighter than MI3 but has a lower visual in- 
dex, I t  is also easier to resolve than MI 3, Messier rec4 r d ~ d  this 
object in 1 764, 

Its distance is estimated at $,6W light-years. and its fme 
diameter is 70 light-years. 

Vtsua l Magnitude: 6.8 
Visual lnd ex: 4 
Angu 1 a Si xe: 1 1 1 

'Noted by Messier in 1764, this globular is not particularly 
striking. It appeam as a round. fuzzy spot in telescopes of small 
aperture and in binoculars. Large aperture is required lo resolve 
this globular. It is, however, compact and dense with a slightly 
ou t-of-r sun d outline. 

Its Idistanice is estimated at 79,000 light-years, and its di- 
ameter is given as aboul 65 light-years. 



Nofix M22 is a msked eys objek under 
rnodemNly g o d  seeing conditions. 
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VTsua l Wlagn ltude: 6. 

Globular Cluster 1 Visual Index: 3 
in Sagiflarius dslngwlar Sire: 19' 

M55 is loose globular that iis easily seen in small 1 
scopes and binoculars, in which it is visible as a Isw surl 
brighitn e5s patch. We ry Iarge scopes will reveal more of the fai 
member Stars populating the central portion of this glabi 
Messier discovered this object in the summw of 1 778. 

Its distance is estimated to be a little less than 53, 
light-years, and the diameter is placed at a b ~ u t  95 light-year 
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Wsua'l MegrtlCtueFe: 8.5 

G llpbu lar C 1 uHer Visual Index: 5 

in Sagittarius Angular Size: 8' 

First seen by M&chain In August, 17813, M75 was con- 
firmed by Messier two months later. M75 is  notable for its 
compactness and is resolved on ry in Earge telescopes. It ap- 
pears as a hazy spot or %ern ball in small telescopes and as a 
fuzzy star in binoculars. 

Estimates of its distance place it at 59,000 light-pars - 
possibly the most distant g'lo bular in the Messier catalog. Its 
diameter is mlcerl ated tv be 106 light-yean. 

Tip: To locate M75, .note the spatiall ~ l a t i ~ n s h i p $  
shown in the boxed f igur~ on Mailralh~~ Chad 45, 

WMg: Small, compact and in €he 'baonies" on 
the night of the March MaraThon, M75 will be 
quite 9aw on the horizon. It iis difficul~ because i t  
is so far away from any easily identifiable stars to 
help in ib locartion. Use tha insel figure sn Mara- 
thon Char? 45 to 'locate this slFghtFy elusive ob- 
j eel. 
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Yilswal Magnitude: 6.0 

Globular Cluster Visual Index: 3 
in Pegasus - . kmg u lar Size: 11 0' 

Messier added this dense. mrnpact globular duster to hi3 mta- 
lag in 1 764. It is e bright globular of fair size and surrenders to high 
magnification in larger teliesbapes, rewaling a dense rnnmnfratipn of 
indMduaI stellar pints toward [hecenter of its wre. MI5 is easily s w n  
in srnal4 telescopes and binscula~. It 6s remakab1e for its bblliank mre, 
and it is the 12th Ibrighled sf the km globular dust ws. Also sm np, 
k ! ~ ,  and !!f~~23thbll Ck%l'T 4&%. 

Its probable distance is between 3q4,800 and 42,0001 light- 
years. The diamet~r is estimat~d at 130 l ight-yea~. 

Tip: M.15 'is fairly difficult to locale during the March 
M a ~ t h b f i  flight because Pegasus is not in full view. 
However, En if  - E-Pegasi - is easy TP fin0 by firsf 10- 
catin g the mnstel'lation Delphinus then following a line 

to the 'horizon from DeFphinus. f he first bright star which is tocated 
slightly to the east: of 'the line Getween the horizon and Delphinus is 
Enid, Delphinus, alth~ug'h dim, is easy to find because i t is some- 
what isolated without competing bright stars in the near vicinity. 
See Marathon Chart 46-a. 
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Eyepiece Finder 
Chart for M73 

M73 is an asterism consisting of four 
slam. There is no mebulu~ity assraciatml 
with this small *'cIu~fer~* Paul Mslurd'in and 
David Allen speculate in their Cafajogue 
of the U ~ ~ E ~ E I  that it might actually be a 
small elustee - not just a chance visuall 
association of four stars. 

On the March Messier Marathon 
flight, note that M73 is rising and close lo 
the horizoar, Depentbisrg on your latitude 
and it% southerly position, the lines of 
declination can Be nearly vertical to the 
harizon at this time, and a slight move to 
the east and sodh is "d~own" and 90 the 
left-" If YOU are using an altazimuth mount, 
this 1s especially true. 

I 
in Aquarius L 1  

Visible as a "hazy staf in b i m u h ~ ,  this; is an easy objea 20 re- 
solwe in telescopes of 8 imhes and up. It is fairly bright and compact, 
M2 is. dillicult to locate on March Marathon night bemuse the constel- 
IatCm it is I m t d  within is mt fully visib!e. L m t e  a-, k, and p-&qwarii 
using Enid in Pegasus (e-PegasF] as a reference. (Also see Mar* 
thm Chart 4743,) 

It is about 50,QQO ligh tyears distant and 8estirnateb to be 1 50 
bight-years in diameter. 

Glo'bular Cluster L L I  . %. . J v m w .  - ,-w. - 
ii'a Aquarius 

A very $mall gl~bular .  M72 may appear as a tiny cornea or 
planetary nebula in smal le r t elesmps. It can be part;iafl ly res~lwed 
in telescspes of 7 O inch aperture and large r. Phls object was dis- 
covered in August. 1780, by UBchain. See Marathon Chart 47-a. 
Also see TfpI be low, 

M72 is 6O,OOQ l i  ght-yea@ distant and 85 IighY-~ads across, 

M73 Ylsual Magnitude: 8.9p 
Visual Cndex: Won9 listed 

Opein Cluster 
in Aquarius angular Size: 1 ' 

I One of the Messier "mistakes," this bbjed is an asterism of 
four stars, It is Pocatsd 1.5' east and sflghtly south of M72, (See fig- 
ure, below.) It was noted by Messler in W b e r  of 1980 - probably 
while cranfi rming Mechain" discovery of M72. Althow ghl Messier 
noted Mat ",.,it contains a little neburo~ity~,.," rphotm~mphs show 'that 
it daes not. Burnham pbFnIs out that. faint dau ble or triple stars; af- 
ten appear fuzzy in small telescopes with poor seeing conditions, 
Also see Tip, below, 

I There i;s no d istame infomation in any of the p~pular references 
I concerning this object. 

references necessary #a find M72 and MJ3. Harathan Chart 47-a I is helpful an March Marathon night. Note that Aquiia is uabavew M7P 
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August, 1764, ~ 3 0  is mast natable as the last abjecd h the March 
Mes sisr Malafhon. Ft is not particu8arly d lfficnrlt to find or see un- 
der  normal dark sky observing conditions. However, on March 
Marathon night. it is found in the morning's twilight, easily seen 
with $ma11 telescopes and binoculars under normal dark sky ab- 
serving conditions. Also see Tip, below, 

M30k distance is estimarted at 419,0001 light-years, and i t  has a 
diarnele r of a bout 1 00 light- years. 

Mole: M3Q Is a vety difficult O ~ J @ C ~  an March Marathon 
night. It is; the last object to be located and identifled, 
and this must be done in morning's twilight. Under the 
best 04 oonditions, this is difficult indeed. Alt hovgk smaH 

(angular diameter is 1,s minutes) + i t  is compact and relative1 y 
bright wCth a visua! magnitude of 7.3, making its Fdentif ication on- 
der twilight conditions possible. 

Tip: The best feehniqcse for lacating this abject an March 
Marathon night is t~ identi@ &-Capdmrnus and starhop, 
usi ng f he eyepiece, down the chain of stars shown on 
Marathon Char4 484, 'Fal!m the eyepiece views dawn 

to the horizon, and as each successive "hopper star" beesmas 
visible, continue moving ZRB telescope u Mil you have the field eun- 
Itaining centered, Pssitive idle ntificali~n of M30 is possible 
using the t h r w  bright field stars s h ~ w n  in the 1 " eyepiece circles 
on Marathon Chart 48-a. The brightest of these thtreg field stars 
wi"tin an eyepiece? sf 1" true fileld is 47 Capricorni. 









R.A. 

Appenldi 

Map Ma, 

Messier's 
Catalog 

Nebula [Nova Rem) 8.9 
Cluster, Globurar 6.4 
Cluster, Globular 5.9 
C'lust~r, Globular 5.9 
Cluster, Globular 5 .7 

Taurus 
Aquaflus 

Canes Venati~i 
Scotpius 

Sevens Caput 

Cluster, Open 4-2 
Clu~ter, Open 3+3 
NcBulal'Open Cluster 3.6 
cluslter, f?~lobu lar 9.6 
Cluster, Globular 6.6 

Smrpius 
Scorpius 

Sagittarius: 
Op hiluchus 
Ophiuchus 

Cllust@r+ Open 5.8 
CLust~r, GFabudar 6.8 
Cluster, Globular 5.7 
CPu stier, G lobu!ar 7A 6 
Zlhster, Globular 6.0 

Scksttsm 
Ophiuchus 
Hercules 

Ophiucrhus 
Peg asus 

M l f  
Mf 2 
M1"3 
MT4 
m15 

Crustelr, OpedWebula 6.0 
CI wsfer, t8penINe bula 6.0 
GI wstea,  open 6.9 
GI uster, Globular 6.7 
GI uster, IOpenjRl ebvla -.= 

Sevrrs Cauda 
Sagittarius 
Sag i Mafi.~ls; 
Oph icrchers 
Sag iflarivs 

Cl uster, OpenlNebula 5.9 
Cluster, Globular 5.1 
Clu~fer, Open 5 -5 
Milky Way Patch - - 
Cluster, Open 4 6  

SagitEa~us 
Sagittarius 
SagiZt;ailus 
Sag iflalrius 
Sagittarius 

Cluster, Open 8.G) 
Nebula, Planetary 7,3 
CBuste r, Glob lay 6.8 
Cluster, Open 6.6 
Gf uster, G l oburlar 7 3  

,Galaxy, SpimF Sb 4.4 
Galaxy, E l l iptical 8.0 
Galaxy, Spiral Sc 6.3 
I@ I uster, Open 5 2  
Cluster, Open 5.1 

Andromeda 
Andromeda 
Triwogulum 

Pe7seus 
Gemiini 

Cluster, Open 6.0 
Cluster, Open 5.6 
Clu~Zer~ Open 16.4 
Cluster, Open 4.6 
Star, Double 9.0B.3 

Auriga 
bvriga 
bu riga 
Cygnus 

Ursa Major 



R .A. b, NGC Object CPassIflcation Mag. CmstltlellatTon Map No. 

GEustw, Upen 4,s 
NebwldClpsn Cluster 5 
Nebula 7 
Ceu ster, Open 3-1 
CIu%;aer, Open 1,2 

Canis Major 
Orion( 
Orian 

Cancer 
Taurus 

Cluster, Open 6 I 
Cluster, Open 4.4 
Cluster, Open 5.8 
Galaxy. Elliptical 8 .a 
CIu~ter, Open 5 -8 

Puppis 
Puppis 
Hydra 
Virgo 

Morroceras 

Galaxy, Spiral SF 8 ,4 
C'luster, Open 6 -9 
C 1 IJst~r, Gl~btskir 7.5 
Cluster, Globular 7-6 
Cluster, G1c~bwlalp 6-4 

bCalnes Yenatiei 
Czessiopei a 

Coma Berenices 
Sagitta tius 
SagiRaPizss 

Cluster, G!oQw lar 8.3 
Nebula, PPa nerary 8.8 
Galaxy, Spiral Sb 9.7 
Galaxy, Ellipticw l 9-6 
Galaxy, Elliptical 8.8 

Lyra 
Ly,ra 
Virgo 
Virg 0 
Virgo 

Galaxy, Spiral Sc 9.7 
Glu ster, G IobuFa r G47 
Galaxy, Spiral S b  8.6 
Galaxy, Spiral 5b 6.5 
Galaxy, Spiral Sa 9.3 

Virgo 
Ophiuchus 

Can ss Venatici 
Coma be re nice^ 

Lea 
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