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To Donna,
My jewel of the night. Your beauty is incomparable.

To Daisy Duke such a joy,
My little pot of gold at the end of the rainbow.

And in memory of Milky Way, Miranda-Pyewacket, and Pele.
If time is a treasure, we have been robbed. Our love was priceless.



Who wouldst not leave him in his wandering

To seek for treasure in the jewelled skies . . . ?
Edgar Allan Poe
Sonnet - To Science
(Written in youth)
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Preface

WE ARE ALL TREASURE
hunters - storybook pirates
searching for riches in the
endless sea above. Taking
the helms of our telescopes,
we lay a course among
the stars with the sails of
our imaginations open. And
what wonders await us as
we make our way through
the charted territories of the
Milky Way: rich, open clus-
ters of hot, young stars,
some still swaddled in their
nascent nebulosities; ancient
globular clusters, the senior citizens of our
galaxy, whose teeming suns are packed
together like gold doubloons in a sea chest;
there are galaxies too numerous to mention
lurking beyond our forest of stars, living out
their lives in various stages of evolution; and
then there are the ghosts — the smoky shells
of dying stars, whose very nature reminds us
of the ultimate fate of our life-giving Sun.

These celestial treasures cannot be plun-
dered. They can only make us feel, as Joseph
Conrad writes in his 1902 adventure novel,
Heart of Darkness, “meditative, and fit for
nothing but placid staring.” And there are
jewels in the night almost too numerous to
mention, some of which rarely get viewed by
amateur astronomers. Thatis whynovellists
of neglected deep-sky objects are becoming
increasingly popular among observers. And
that is why I created this book.

Hidden Treasures is the third title in my
Deep-Sky Companions series — the other
two books are Deep-Sky Companions: The
Messier Objects and Deep-Sky Companions:
The Caldwell Objects. This latest work fills an
importantvoid. Itintroduces skywatchers to
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a new list of 109 deep-sky objects (all visi-
ble in small telescopes) not included in the
Messier or Caldwell catalogs; 20 additional
objects are also listed in Appendix C.

Some objects in the Hidden Treasures list
are surprisingly bright — bright enough to
make one ponder why they have been over-
looked. For instance, neither the Messier
nor the Caldwell lists include NGC 2451, a
3rd-magnitude “open star cluster” in Pup-
pis known since the seventeenth century; I
place the words “open star cluster” in quotes
because recent research has shown that this
classic object is not a star cluster but an
asterism, a chance grouping of stars (see
Hidden Treasure 42). Nor do the Messier and
Caldwell lists include the 2nd-magnitude
Coma Berenices Cluster, which Ptolemy cat-
aloged asa “nebula” in the sixteenth century.
And as earlyas Ap 964, Al Sufi described what
we now call Brocchi’s “Cluster,” the famous
Coathanger in Sagitta (yet another “cluster”
turned asterism). To understand why these
objects were not considered, we need to
understand the purpose of the Messier and
Caldwell catalogs.



Despite popular belief, the Messier cata-
log is not a list of the “brightest and best”
deep-sky objects for small telescopes. It
is a list of objects that Messier believed
could be confused with a comet that was
“just beginning to shine.” Its purpose, then,
was to help the astronomers of his day,
not the celestial tourists of today. Similarly,
despite popular belief, the Caldwell cata-
log does not “pick up” where the Messier
catalog left off. In fact, the intent of the
Caldwell catalog - to challenge the celes-
tial tourists of today - is just the oppo-
site of the Messier catalog. What’s more,
Caldwell list’s creator, Sir Patrick Caldwell-
Moore, selected the objects not because
they were the “brightest” and “best” non-
Messier objects in the heavens, but because
he thought they were either aesthetically
pleasing, visually challenging, or astrophys-
ically interesting. And while the Caldwell
catalog does include some of the most cel-
ebrated non-Messier objects in the night
sky — the Double Cluster in Perseus, the
Eta Carinae Nebula, the great globular clus-
ters Omega Centauri and 47 Tucanae, and
more — it also includes some very dim
ones: IC 1613 (an irregular barred dwarf
galaxy), NGC 7635 (the Bubble Nebula), and
Sharpless 2-155 (the Cave Nebula); all tar-
gets more suited for astrophotographers or
visual observers with large-aperture tele-
scopes.

Thatthe Messier and Caldwell catalogs are
different is good. Both challenge modern
observers in their own ways. But, as I
have said, there are more celestial treasures
hidden among the stars, within the grasp
of small-aperture telescopes. Clearly then,
there is room for another list of 109 objects
that will inspire us to get out and observe,
to move beyond the Messier and Caldwell

catalogs, and to enrich our observing expe-
rience.

WHAT IS “BEST?"

Some experienced deep-sky observers and
several astronomical societies have created
lists of what they believe are the “finest”
or “best” deep-sky objects in the night sky.
Many of these lists include objects in the
Messier and Caldwell catalogs, as well as
some other very stunning and overwhelm-
ingly popular objects not on these lists. But
once you remove these objects, few of these
“best-of” lists agree on what is “best” to
observe. The fact is if everyone agreed on
which objects are the “finest,” we wouldn'’t
need more than one list. The choices would
be clear. But they are not.

When you look up at the sky, what is
your favorite star? Which is the “best”
constellation? Will others agree? I have
many trees and flowers in my yard. Some
are my favorites. My wife, Donna, has her
favorites too. But do we agree? What about a
professional baseball team? If we exclude all
the big-name sluggers and pitchers, who'’s
the “best” of the lot? What'’s your criteria
for choosing? Does everyone use the same
criteria? Who's your best friend? How do you
make such a choice? Will you ever change
your mind? Why?

Soyousee the problem. Saying that some-
one or something is the “best” is highly sub-
jective, if not extremely personal. The rea-
son the Messier catalog has been so popu-
lar with observers worldwide for centuries is
because all of the objects are visible in small
telescopes. That’s not the case with many of
the current “best of” or “finest” lists avail-
able today. The irony of the Messier catalog,
and we come full circle with this point, is
that, despite its wide popular appeal, it is
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not a list of the “brightest” and “best” deep-
sky objects.

Hidden Treasures is not a list of the
“brightest,” the “finest,” or the “best” deep-
sky objects. Hidden Treasures is a list of
109 deep-sky objects not included in the
Messier or Caldwell catalogs. All are visi-
ble in a 4-inch telescope. Many are bright.
And many have gotten two “thumbs up”
from observers around the world. Indeed,
many of the objects are not my favorites. I
selected them because they appear on sev-
eral “best of” lists, and, when I examined
them through my 4-inch telescope, were
deemed worthy of inclusion. I went through
great strides to make certain that the selec-
tion of objects in Hidden Treasures consists,
in large, of objects that do not require Her-
culean efforts to be seen in small telescopes.

HOW THE 109 HIDDEN TREASURES

WERE SELECTED

Hidden Treasures is original in its creation
and scope. The project’s roots extend back
to 1994, when I began making observa-
tions for Deep-Sky Companions: The Cald-
well Objects; that’s also when I began mak-
ing systematic sweeps of the night sky for
comets with my4-inch f/5 Tele Vue refractor
at 23x. As all comet hunters know, the night
sky is filled with masqueraders. Whenever
I encountered an object not in the Messier
or Caldwell lists, I recorded it in a special log
set aside for “Additional Objects” —ones that
would form the foundation of the 20 addi-
tional objects to be spotlighted in Deep-Sky
Companions: The Caldwell Objects.

The name “hidden treasures” evolved
over time. Its origins date to April 30, 1997,
when I swept up globular cluster NGC 5286
in Centaurus, and noted that it was “hid-
den” in the glare of M Centauri. Two months
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later, I encountered another globular clus-
ter, NGC 6441 in Scorpius, “hidden” in the
glare of G Scorpii. Then, on the evening
of December 27, 1997, I found the galaxy
NGC 404 “hidden” in the glare of Beta
Andromedae. Suddenly the idea for a new
catalog of objects emerged; that evening I
sat down and began drafting a short list of
potential “hidden treasures”; what started
as an investigation in thought turned into a
10-year treasure hunt in the sky.

I decided to call them hidden treasures
for four primary reasons. (1) Some of the
objects, like NGC 404 (Hidden Treasure 5) or
NGC 2024 (Hidden Treasure 34) are bright
enough to be seen in binoculars but can
be easily overlooked because they lie so
close to a bright star. (2) Other objects are
overshadowed by a more popular (Messier
or Caldwell) object nearby; the naked-eye
open cluster NGC 1647 (Hidden Treasure
27) lies between the Hyades (Caldwell 41)
and Messier 1 (the Crab Nebula). (3) Some
brightnebulae are small, and they appearon
star charts as tiny green boxes (sometimes
unnumbered), so they are easily overlooked;
NGC 1333 (Hidden Treasure 15) in Perseus is
abeautiful reflection nebula thatappears on
many popular star charts as a box, no bigger
than the symbol for a 4th-magnitude star,
and NGC 2163 (Hidden Treasure 35), aside
from being totally obscure, is a stunning, bi-
polar planetary nebula in Orion visible in
a 2-inch refractor. And (4) some objects —
such as the “peculiar planetary” NGC 1360
in Fornax — just seem to lie in regions of sky
thatare, foronereason oranother, neglected
by observers due to the lack of bright stars
nearby. Hidden Treasures, then, will open
up a whole new window on the universe
for small-telescope users who want to move
beyond the Messier and Caldwell catalogs.
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WhenIbegan mytreasure huntin Decem-
ber 1997, I recorded only objects that were
easy to see (meaning visible at a glance),
or ones that had immediate “wow appeal.”
The list grew from about two dozen objects
in 1998 to about 125 objects by the end of
2001. That’s when I became curious as to
howpopularthese objectsIwas findingwere
to other observers. I began researching the
World Wide Web and other sources for pop-
ular deep-sky-observing lists from around
the world. The ones I selected for compari-
son are listed below in alphabetical order:

¢ “Best Objects in the New General
Catalog,” A.]. Crayon and Steve Coe,
Saguaro Astronomy Club (Phoenix,
Arizona).

¢ “Best Sky Objects: from South African
Astronomical Observatory Latitude,”
John Caldwell, SAAO (South Africa).

e Celestial Harvest: 300-Plus Showpieces of
the Heavens for Telescope Viewing and
Contemplation, Mullaney, James:
Mineola, NY: Dover Publications, 2002;
formerly The Finest Deep-Sky Objects,
Mullaney, James and Wallace McCall,
Cambridge: Sky Publishing,

1978.

¢ “Finest N.G.C. Objects,” Alan Dyer
(Royal Astronomical Society of Canada).

e “Herschel 400,” Ancient City Astronomy
Club (St. Augustine, Fl).

¢ “Index Caldwell Catalog,” Ian Cooper
(Palmerston North, New Zealand).

¢ “Jack Bennett Catalogue,” Jack Bennett
(South Africa).

¢ “Supplementary Catalogue of Bright
Deep-Sky Objects,” Richard J. Smith
(Plymouth).

¢ TAAS 200, The Albuquerque
Astronomical Society (New Mexico).
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I suspected that once all the Messier and
Caldwell objects were removed from these
lists, the overlap would not be overwhelm-
ing. Iwasright. The reasons are many. Some
of the lists are for Southern Hemisphere
observers, others for Northern Hemisphere
observers. The lists also vary depending on
the observer’s latitude: the list created by
the Albuquerque Astronomical Society, for
instance, includes more southern objects
than does that for the Royal Astronomical
Society of Canada. Some of the lists include
double and multiple stars, others do not. It
also became clear that few of these lists were
created solely for the benefit of the small-
telescope user.

The challenge I faced was to try and make
a compelling list of new deep-sky objects
that do not appear in the Messier and Cald-
well catalogs, are about 10° above the hori-
zon from latitude 40° north, and can be seen
in a 4-inch telescope under a dark sky. To
achieve that goal, I went through each list
and removed all the Messier and Caldwell
objects, followed by the 75 objects I had in
my personal hidden treasures list. Next, I
removed any objects that could not be seen
from my latitude criteria. That left me with
75 objectsfrom my original hidden treasures
list and some 80 additional objects from the
other lists.

I needed only 129 objects (the 109 hid-
den treasures plus 20 additional objects), so
I further refined the list by including only
those objects (with a few exceptions) that
appeared in two or more of the selected
lists. Since I did not know what their objects
looked like through a small telescope (many
of the lists used in this comparison were
created for observers using larger scopes),
I went out and observed all of them with my
4-inch telescope over the course of a year,
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and removed from thelistany objectsIcould
not see, or found very difficult to see.

In time the concept of the Hidden
Treasures list evolved further. After sifting
through the Messier and Caldwell lists, I
realized that they contain a wealth of deep-
sky objects discovered prior to Septem-
ber 1782, when William Herschel began his
great deep-sky survey. I wondered how dif-
ficult it would be to complete that histori-
callist, to include in Deep-Sky Companions:
Hidden Treasures all the other deep-sky
objects that did not make it into those lists.
It turned out that the task could be accom-
plished with minimal effort, as long as I
discounted all double or multiple stars mis-
taken for nebulae, any questionable or miss-
ing objects, and the Large and Small Mag-
ellanic Clouds. Therefore, anyone who buys
thefirst three volumes of Deep-Sky Compan-
ions will have at their fingertips the history
and astrophysics of every deep-sky object
discovered prior to 1782 — up to and includ-
ing the discoveries made by Caroline Her-
schel. Six of these objects, all discovered by
Abbé Nicolas Louis de Lacaille, cannot be
seen from latitude 40° north, but they are
bright southern-sky objects. Therefore, only
about 103 objects will be 10° or higher in the
sky as seen from alatitude of 40° north; I say,
“about,” because one object, NGC 1291, a
fantastic galaxy in Eridanus, is only 1° south
of that cut-off point.

THE FINAL LIST

The final Hidden Treasures list did not end
with the addition of the historical objects. In
fact, the list changed more than two dozen
times in the course of 10 years. Sometimes I
would either come across a new object in a
comet sweep, other times I would learn of a
neglected object in a literature sweep. It was
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incredibly difficult at times to decide which
objects should be included in the main list.
For instance, shortly before I finalized my
list, I decided to pull two of my favorite
galaxies — NGC 134, in Sculptor, and NGC
5907, in Draco - because I thought they
might be a tad too faint for some small-
telescope users. I replaced them with two
unanimously “better” and brighter objects.
Actually, creating this book was a great
learning experience for me, because, thanks
to the “best-of” lists mentioned above, I got
to see for the first time so many new and
wondrous objects. So the Hidden Treasures
list is really, in large part, one created by
the collective “you.” To illustrate this point,
I have, in Appendix D, included a deep-
sky list comparison table, so you can see at
first hand which individuals, or astronomi-
cal societies, thought any particular object
was worthy of your time.

The final 109 hidden treasures comprise
38 open star clusters, 35 galaxies, 14 plan-
etary nebulae, eight globular star clusters,
eight bright nebulae, one dark nebula, one
star of high-proper-motion, and four offi-
cially recognized asterisms (two of which
were formerly known as clusters and one
of which I had independently discovered).
In the Messier catalog, M7 is the most
southerly object with a declination of 35°.
Again, all but six of the entries culminate
10° above the southern horizon from a lati-
tude 40° north. All are visible in a 4-inch tele-
scope under a clear, dark sky. In fact, the vast
majority of them can be seen (some with
effort) in a nineteenth-century, brass spy-
glass or 7 x 50 binoculars under the same
dark-sky conditions.

The following table compares the number
and types of deep-sky objects covered in all
three catalogs.
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Object comparison table

Object type Messier catalog  Caldwell catalog ~ Hidden Treasures catalog
Open star clusters 27 28 38
Galaxies 39 35 35
Globular star clusters 28 18 8
Bright nebulae 7 12 8
Planetary nebulae 4 13 14
Dark nebulae 0 1 1
Supernova remnants 1 2 segments of 1 0
Star clouds 1 0 0
High-proper-motion stars 0 0 1
Double stars 1 0 0
Asterisms 1 0 4

Owners of all three titles in the Deep-Sky
Companions series will have the most up-
to-date astrophysical and visual informa-
tion on nearly 330 deep-sky objects, with
ancillary data on many more. And since the
astrophysical, visual, and tabular data in
Hidden Treasures have been gleaned from
many of the same sources in Deep-Sky
Companions: The Messier Objects and Deep-
Sky Companions: The Caldwell Objects, and
since all the objects have been viewed with
the same 4-inch telescope under the same
sky conditions, observers can compare the
physical properties and visual descriptions
of any two objects in the three titles with
complete confidence. No other series of
books to my knowledge offers observers
such consistent data.

The Hidden Treasures list includes the
brightest, smallest, most unusual, and,
arguably, the most fascinating planetary
nebulae in the night sky. It also includes a
double cluster of stars in Perseus, i.e. not
the Double Cluster, bubbling cauldrons of
vapor that mark the sites of intense star
formation, starburst galaxies that can man-
ufacture suns at the phenomenal rate of
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hundreds of millions per year, open clus-
ters so young that the earliest ancestors of
humans could have seen them just begin-
ning to shine, and globular clusters so old
that they just may be as old as the universe
itself. There’s a pair of interacting galaxies
that are pivotal to Halton Arp’s redshift argu-
ment (which challenges the almost univer-
sally held belief that the large redshifts of
quasars and other active galaxies are due
to cosmic expansion), and a galaxy whose
core may harbor a 10-million-solar-mass
black hole. Pink planetaries, yellow globu-
lars, blue clusters, black clouds, they're all
here.

As with Deep-Sky Companions: The
Messier Objects and Deep-Sky Companions:
The Caldwell Objects, the purpose of this
book is to offer new and fresh perspectives
on the history and visual appearance of
each object; to help you find each object;
and to summarize the latest research
findings on each. In Chapter 1, “About this
book,” T discuss the telescopes I used to
observe the hidden treasures, my observing
sites and methods, helpful observing hints,
and more. Since the history, astrophysics,
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and visual descriptions of many of these
objects have never been described at length
in any other popular work, this chapter
also explains my approach to presenting
the information. I detail the 109 hidden
treasures in Chapter 2. In many cases
the essays describe recent observations
from the Hubble Space Telescope, the
world’s largest ground-based telescopes,
and a fleet of spacecraft that now peer (or
have peered) into the universe with X-ray
and infrared-sensitive “eyes.” The essays
are also flush with historical anecdotes,
including solutions to some outstand-
ing mysteries (including the debate over
whether M102 is NGC 5866); observational
challenges (naked eye and telescopic);
and descriptions of other interesting
objects.

Several appendices complete the work.
Appendix A is an informative biogra-
phy of Caroline Herschel written by the
esteemed deep-sky observer Barbara Wil-
son of Houston, Texas. Its intent is not
only to complement Larry Mitchell’s biog-
raphy of William Herschel that appears
in Appendix C of Deep-Sky Companions:
The Caldwell Objects, but also to demon-
strate how important Caroline’s discover-
ies were to astronomy. The biography is
fresh, written from a woman’s perspective,
and includes several surprises — namely it
removes from Caroline Herschel’s list of dis-
coveries some objects we have longadmired
and replaces them with objects that, until
recently,no oneknewshehad discovered. So
it is an exciting read. Appendix B tabulates
each hidden treasure’s position, type, angu-
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lar size, and apparent magnitude. Appendix
C does the same for the 20 additional hid-
den treasures. Appendix D is a table that
lists each hidden treasure and shows which
individuals or astronomical societies con-
sidered it to be one of the finest in the night
sky, or whether it was included for purely
historical reasons. At the end of the book,
“The treasure chest,” is a place for you to
“store” each hidden treasure you find. It is,
in essence, a checklist. It includes spaces
for you to write down important informa-
tion, such as the date observed, your loca-
tion, the telescope and magnification used,
atmospheric seeing and transparency, and
any other special notes you want to record.
It is a personal log that you can return to
weeks, months, or years later to see how you
are progressing as an observer.

Deep-Sky Companions: Hidden Treasures
is more, much more, than a valuable
resource, or a companion to Deep-Sky
Companions: The Messier Objects and Deep-
Sky Companions: The Caldwell Objects; it is
your companion under the stars. Its aim is to
encourage you to observe, to help you find a
particular object, and to entertain you, espe-
cially on cloudy nights, with the fascinating
histories, mysteries, and discoveries that led
to our understanding of these objects — our
objects. The beauty of the hidden treasures
list is that it includes a little something of us
all. If there is one thing we amateurs know
how to do it is to share — our thoughts, our
experiences, and, most of all, our passion
for the stars. So go forth into the night and
look in wonder at these unsung heroes; they
deserve your applause.
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CHAPTER 1

About this book

Seeing is in some respects an art that must be learnt.

EVERY MOMENT SPENT
under the stars is a treasure
hunt - a visual journey that
leads us to endless riches
in the heavens above. And
I've loved each adventure
from the beginning. When
I was young, perhaps age
eight, I set out on one of my
first deep-sky adventures — to
hunt down the great globu-
lar cluster M13 in Hercules. I
had seen a full-page photo of
it in Planets, Stars, and Space
(first published in 1957 by
Creative Educational Society in coopera-
tion with the American Museum of Nat-
ural History, New York), which my father
kept on the lower shelf of a bookcase set
up in the living room. The book’s authors,
Joseph Miles Chamberlain and Thomas D.
Nicholson, described the cluster as a “huge
ball of stars . . . so numerous that the cen-
ter . . . resembled a brilliant mass of light.”
My Golden Guide, The Sky Observer’s Guide,
went one step further, saying that this “glob-
ular may have 100,000 [stars].” It also said it
may be seen with the naked eye.

It seemed incredible to me at the time that
if I could first find the Keystone of Hercules
among the multitude of stars overhead, I
could then search for a citadel of 100,000
suns — one so distant and so tightly packed
together (yet so bright) that I could see it
with the naked eye as a hazy star.

I was still learning the constellations at
the time, so I had to be certain thatI had the
right keystone. The search was glamorous
in itself, because it made me feel the thrill of
voyage.Iwasa flesh-and-blood Jim Hawkins
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(the protagonist in Robert Louis Steven-
son’s Treasure Island) in search of “buried”
cache.

When I finally convinced myself that [ had
the right keystone, I could scarce believe
that the dim smudge I was seeing was
the great cluster. So I dashed inside the
house, grabbed my father’s binoculars, and
returned to the chill of the night. After a few
minutes of letting my eyes readjust to the
darkness, I set out again to search for the
keystone. This time, when I spied it, and
the little smudge within, I raised the binocu-
lars to the spot and began “bobbing” for the
cluster—Iwasstilllearninghowtousebinoc-
ulars, so they were quite unsteady. It took a
while, but in time I saw a globe of white light
flash through the field of view. I narrowed
my bobs until I held the object steady. The
cluster was small, misty, and round. I saw no
teeming masses of suns, no glints of scin-
tillating starlight, just a tiny cloud of light.
But I was not disappointed. To a kid just
beginning to fathom the universe, the mist
of M13 was one of the most majestic sights



imaginable. The wonder, it turned out, was
not so much finding it, but beholding it,
imagining it in ways my eyes could not see.

I've never lost that childhood wonder. In
fact, that same fascination guided me in the
making of this book.

THE TELESCOPE AND SITE

All the observations for this book were made
from the Big Island of Hawaii, where I live.
My observingsite is near the 4,200-foot-high
summit of Kilauea, a gently sloping shield
volcano that has been in near-continuous
eruption since January 1983. This is the
same general area (as the Hawaiian hoary
bat flies) where I made the observations for
Deep-Sky Companions: The Messier Objects
and Deep-Sky Companions: The Caldwell
Objects. But after the latter title was pub-
lished, I decided to change my observing
site because tourist traffic was becoming a
nuisance. My new site is more secluded, so I
observe fewer car headlights through my old
Tele Vue 4-inch f/5 Genesis refractor. Since
clouds could blow in unexpectedly at any
time, I needed to be migratory; on occa-
sion I had to drive a few thousand feet to
get above the clouds to observe a hidden
treasure. The photograph above is an aerial
shot showing the summit area of Kilauea
volcano where the observations were made.

The circular depression near the middle of
this frame is the summit crater of Kilauea,
called Halemaumau, which spans 1000 feet
(305 meters).

After 1 completed the observations
for Deep-Sky Companions: The Caldwell
Objects, 1 called Tele Vue founder, Al Nagler,
and asked if his company could, once
again, clean up an old friend. (If you've
read Deep-Sky Companions: The Caldwell
Objects, you'll know that after four years
of exposure to the acidic gases escaping
from Kilauea volcano, I had to have the
telescope’s optics cleaned, which, when
Nagler saw them, almost caused him to
faint.) After a long moment of silence - the
kind one expects when asked to pray for the
loss of aloved one — Al conceded to operate.
I got my Genesis back, this time with a
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card from the optician who wondered if
there was any way, in the future, I could
not place the telescope in the direct path
of any sulfuric acid clouds. I promised to
try.

For the Hidden Treasures project, I used
three eyepieces (also made by Tele Vue):
a 22-mm Panoptic, a 7-mm Nagler, and a
4.8-mm Nagler. On the Genesis these eye-
pieces provide magnifications of 23x, 72x,
and 105x, respectively. A 1.8x Barlow lens
gave me additional magnifications of 41x,
130x, and 189x, while a 3x Barlow gave
me high powers of 216 x and 315x. In addi-
tion, I now own a Nagler 3-6-mm zoom
eyepiece, which when used
together with my Barlow »
lenses offers me a wide vari-
ety of magnifications rang-
ing from 84x to 504x. As a
finder I use a Tele Vue Qwik
Point (it’s like a laser pointer).
The Genesis offers me a field
of view near 3° wide when I
use the 22-mm Panoptic. The
telescope sits in the cradle
of a sturdy Gibraltar mount,
and the entire set up can
be broken down in two min-
utes in case I need to be
mobile.

In addition to the Tele Vue 4-inch, I also
used a beautiful nineteenth-century brass
telescope made by Ross of London. It was
a Christmas present from my wife, Donna,
who bought it while we were in South Africa
during a solar-eclipse cruise in December
2002. I was, at the time, visiting the site
where John Herschelhad made his great sur-
vey of the southern sky, and Donna was off
exploring the Capetown area. That’s when
she found an antique shop and this brass
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telescope, which I simply refer to as “the
antique telescope” in Chapter 2. The tube
measures 171 inches when open, and 71
inches when closed. The lg—inch objective
is in excellent condition. I found the views
through it enlightening. I observed many
of the hidden treasures with this telescope.
Doing so made me appreciate the views of
our astronomical ancestors, especially Car-
oline Herschel who made her first sweeps of
the skies in 1783 with a telescope very simi-
lar to this one.



HOW TO USE THIS BOOK

To find a hidden treasure, first locate the
object’s position on the wide-field finder
chart that opens each entry. In keeping with
the book’s theme of hidden treasure, “X”
marks the spot; actually “HT X” marks the
spot. (Note that the “X” will most likely not
be centered on the map, so you have to hunt
a bit to locate it among the stars.) Take note
of the brightest stars (those with Greek let-
ters or Flamsteed numbers) near your hid-
den treasure. Next, locate those stars on the
detailed finder chart that accompanies the
object’s photograph and text (like the wide-
field finder chart, the detailed finder charts
are oriented with north up and west to the
right). Finally, find the part of the text that
describes how to locate the object and sim-
ply follow the directions.

After the full-page wide-field finder chart,
each object’s entry in Chapter 2 opens with
a photograph of the object (oriented with
north up and west to the right, unless oth-
erwise noted) and a list of essential data:
hidden treasure number; common name(s),
if any; object type; constellation; equinox
2000.0 coordinates; apparent magnitude;
angular size or dimensions; surface bright-
ness in magnitudes per square arcminute
(for galaxies); distance; and the object’s
discoverer and discovery date. The text
includes a history of the object’s discovery;
recent research findings; naked-eye or
binocular impressions; the object’s appear-
ance through the 4-inch Genesis refractor
at various magnifications; descriptions by
other observers using larger instruments; a
visual challenge or two; and brief notes on
any interesting objects in the same region of
sky.

A “drawing” also accompanies the text, so
you can compare your view of any hidden

treasure with my own. The views may be
very dissimilar, but that’s okay; we all see
things differently.

You'll find William Herschel’s original
published description of the object or, if
William did not observe the object, his son
John’s. If neither observer discovered or
observed the object, that section is blank.
Larry Mitchell, a member of the Hous-
ton Astronomical Society, supplied me with
William’s original notes, which he drew from
his original catalogs as they appeared in
the Philosophical Transactions of the Royal
Society of England.

John Herschel’s quotations have been
gleaned from those given by the “Deepsky
Observer’s Companion” (www.fortunecity.
com/roswell/borley/49/), which was cre-
ated by the Astronomical Society of South
Africa to promote its Deepsky Observing
section. The quotes are from John Herschel’s
original observations, published in 1847 as
“results of Astronomical Observations made
during the years 1834, 5, 6, 7 [and] 8, at
the Cape of Good Hope; Being the com-
pletion of a telescopic survey of the whole
surface of the visible heavens, commenced
in 1825.” During his stay in South Africa,
John Herschel often made several observa-
tions of each object. The quotes used in
this book’s tables, however, refer only to his
first observation; a date is given only if the
junior Herschel discovered the object. At
the end of each Herschel description is a
code contained in parentheses (“HI-156,”
for instance, or “h 242”). This code dates to
a classification system created and used by
the Herschels. “H” stands for the elder Her-
schel and “h” for his son.

The Roman numeral in William Herschel’s
system identifies the class into which he
placed each object:
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I. Bright nebulae
II. Faint nebulae
III. Very faint nebulae
IV. Planetary nebulae: stars with burs,
with milky chevelure, with short rays,
remarkable shapes, etc.
V. Very large nebulae
VI. Very compressed and rich clusters of
stars
VII. Pretty much compressed clusters of
large or small stars
VIII. Coarsely scattered clusters of stars

The Arabic numeral that follows is simply
the order in which that object appears in
that class. So H I-156 is the 156th object in
Herschel Class I (bright nebulae).

The original 1888 New General Catalogue
(NGC) description, or a description from
the supplemental Index Catalogues, follows
each Herschel description.

SOURCES OF DATA AND INFORMATION

The data and information in this book
were drawn from a variety of modern
sources. Many of these sources were used in
Deep-Sky Companions: The Messier Objects
and Deep-Sky Companions: The Caldwell
Objects, so you can compare the prop-
erties of the respective catalogs’ objects
with confidence. Generally speaking, recent
research findings on the physical nature
of these objects were gleaned from the
Astronomical Journal or the Astrophysi-
cal Journal; citations are frequently given.
From each object’s apparent diameter and
distance, I calculated its physical dimen-
sions using the formulas that appear on p.
35 of Deep-Sky Companions: The Messier
Objects. Other information, such as constel-
lation lore; properties of stars; and object’s
positions, apparent magnitudes, angular
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sizes, and surface brightnesses, come from
the following excellent sources (primary
sources are listed first).

Star names, constellations,

and mythology

Allen, Richard Hinckly. Star Names: Their
Lore and Meaning. New York: Dover
Publications, 1963.

Staal, Julius D. W. The New Patterns in the
Sky: Myths and Legends of the Stars.
Blacksburg, VA: McDonald and
Woodward, 1988.

Motz, Lloyd and Carol Nathanson. The
Constellations: An Enthusiast’s Guide to
the Night Sky. New York: Doubleday,
1988.

Ridpath, Ian. Star Tales. New York: Universe
Books, 1988.

Stellar magnitudes and spectra

Hirshfeld, Alan, Roger W. Sinnott, and
Francois Ochsenbein, eds., Sky
Catalogue 2000.0, Vol. 1, 2nd edn.
Cambridge: Cambridge University
Press/Cambridge, MA: Sky Publishing
Corp., 1991.

CDS. SIMBAD (Set of Identifications,
Measurements, and Bibliography for
Astronomical Data). Strasbourg, France:
Centre de Donnees Astronomiques de
Strasbourg, http://simbad.u-strasbg.fr/
and http://simbad. harvard.edu/.

Stellar distances

ESA. The Hipparcos and Tycho Catalogues.
Noordwijk, The Netherlands: European
Space Agency, 1997.

Double stars
USNO. The Washington Double Star
Catalog. Washington, DC: Astrometry



Department, US Naval Observatory,
http://ad.usno.navy.mil/ad/wds/
wds.html.

Couteau, Paul. Observing Visual Double
Stars. Cambridge, MA: MIT Press, 1982.

Hirshfeld, Alan and Roger W. Sinnott, eds.,
Sky Catalogue 2000.0, Vol. 2. Cambridge,
MA: Sky Publishing Corp./Cambridge:
Cambridge University Press, 1985.

Luginbuhl, Christian B. and Brian A. Skiff.
Observing Handbook and Catalogue of
Deep-Sky Objects. Cambridge:
Cambridge University Press, 1989.

Variable stars

Hirshfeld, Alan and Roger W. Sinnott, eds.,
Sky Catalogue 2000.0, Vol. 2. Cambridge,
MA: Sky Publishing Corp./Cambridge:
Cambridge University Press, 1985.

Luginbuhl, Christian B. and Brian A. Skiff.
Observing Handbook and Catalogue of
Deep-Sky Objects. Cambridge:
Cambridge University Press, 1989.

American Association of Variable Star
Observers, http://www.aavso.org/.

Levy, David. Observing Variable Stars: A
Guide for the Beginner. Cambridge:
Cambridge University Press, 1998.

Open star clusters

Archinal, Brent A. and Steven J. Hynes. Star
Clusters. Richmond, VA: Willmann-Bell,
Inc., 2000.

Globular star clusters

Harris, William E. Catalog of Parameters for
Milky Way Globular Clusters. Hamilton,
ON: McMaster University,
http://physwww.physics.mcmaster.ca/
%7Eharris/mwgc.dat Star Clusters.

Skiff, Brian A. Observational data for
galactic globular clusters. Webb Society

Quarterly Journal 99: 7 (1995) updated
May 2, 1999.

Planetary nebulae

Skiff, Brian A. Precise positions for the
NGC/IC Planetary Nebulae. Webb Society
Quarterly Journal 105: 15 (1996).

(See positions.)

Luginbuhl, Christian B. and Brian A. Skiff.
Observing Handbook and Catalogue of
Deep-Sky Objects. Cambridge:
Cambridge University Press, 1989.

(See dimensions and central star
magnitudes.)

Cragin, Murray, James Lucyk, and Barry
Rappaport. The Deep-Sky Field Guide to
Uranometria 2000.0, 1st edn. Richmond,
VA: Willmann-Bell, Inc., 1993.

Acker, Agnes and Francis Gleizes.
Catalogue of the Central Stars of

True and Possible Planetary Nebulae.
Strasbourg: Observatory of Strasbourg,
France, 1982.

Hynes, Steven J. Planetary Nebulae: A
Practical Guide and Handbook for
Amateur Astronomers. Richmond, VA:
Willmann-Bel], Inc., 1991.

Planetary-nebula distances generally were
gleaned from the professional literature
or from the World Wide Web page of the
Space Telescope Science Institute
(www.stsci.edu).

Diffuse nebulae

Cragin, Murray, James Lucyk, and Barry
Rappaport. The Deep-Sky Field Guide to
Uranometria 2000.0, 1st edn. Richmond,
VA: Willmann-Bell, Inc., 1993.

Hirshfeld, Alan and Roger W. Sinnott, eds.,
Sky Catalogue 2000.0, Vol. 2. Cambridge,
MA: Sky Publishing Corp./Cambridge:
Cambridge University Press, 1985.
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Diffuse-nebula distances were
gleaned from the professional
literature.

Galaxies

Tully, R. Brent. Nearby Galaxies Catalog.
Cambridge: Cambridge University Press,
1988. (See types, angular sizes, distances,

masses, and luminosities.)

Cragin, Murray, James Lucyk, and Barry
Rappaport. The Deep-Sky Field Guide to
Uranometria 2000.0, 1st edn. Richmond,
VA: Willmann-Bell, Inc., 1993.

(See apparent magnitudes and surface
brightness.)

NASA. The Extragalactic Database.
Pasadena, CA: Infrared Processing

and Analysis Center,
http://nedwww.ipac.caltech.edu/. (See
positions and, when not available from
the above references, other parameters.)

Extragalactic supernovae

[AU. List of Supernovae. Cambridge, MA:
Central Bureau for Astronomical
Telegrams, http://cfa-www.harvard.edu/
iau/lists/Supernovae.html.

Historical objects
Glyn Jones, Kenneth. The Search for the
Nebulae. Bucks: Alpha Academic, 1975.

Information on pirates

Cordingly, David. Under the Black Flag: The
Romance and the Reality of Life Among
the Pirates. Orlando, FL: Harcourt Brace
& Company, 1995.

Marine Research Society. The Pirates’ Own
Book: Authentic Narratives of the Most
Celebrated Sea Robbers. New York: Dover
Publications, 1993.
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Note that the World Wide Web Uniform
Reference Locators, or URLSs, are subject
to change. The dimensions, magnitudes,
and positions of all other additional
deep-sky objects in this book were taken
from The Deep-Sky Field Guide to
Uranometria 2000.0.

As in Deep-Sky Companions: The Messier
Objects, the data in this book differ
from those appearing in older but
popular references. This book contains
the most up-to-date astronomical data
and accurate historical and
observational information about each
object in the Caldwell catalog than you’ll
find in any other book in the popular
literature.

THE FINDER CHARTS

The wide-field and detailed star charts in
Chapter 2 are unlike any you've seen. They
are of my own design. I created them tolook,
somewhat, like a treasure map. The hidden
treasure number and proper name of each
object appears at the top of the chart. An
astronomical compass rose can be found at
the bottom (north is always up and west
to the right). A magnitude scale is at left,
and a handy reference to the corresponding
star chart(s) in Wil Tirion’s Sky Atlas 2000.0
and the Uranometria 2000.0 — two of the
most popular star atlases used by observers
today - are at lower left.

Of course, since this is a “treasure” map,
“X” (actually “HT X”) marks the location of
the object you want to find. Note that often
the “X” will not be centered on the map,
so you may have to hunt a bit to locate it;
it may even be close to the margins of the
map. If two hidden treasures are discussed
together in the same essay, both objects will
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be marked on the same wide-field finder
chart with an “X,” but they will be differen-
tiated by their hidden treasure number, say,
“HT 1” and “HT 2.”

The purpose of the wide-field finder
charts is simply to show you the bright-
est constellations or starfields around the
hidden treasure. Each show stars roughly
to magnitude 6, but generally only in the
region around the hidden treasure. Faint
stars are more prevalent if the constella-
tion is dim, like Fornax. In creating these
charts my philosophy was to get rid of
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the peripheral noise. Why clutter the view
with lots of dim stars and other objects when
all you want to do is see where in the sky the
hidden treasure lies and which bright stars
are nearest to the object?

The brightest stars in each constellation
shown have been labeled with either a Bayer
(Greek) letter or a Flamsteed number. Some
stars may have an italicized lower-case let-
ter, like a or b; these are additional guide
stars, which you’ll find in the text as Star a
or Star b, etc. The detailed finder charts have
the same orientations and work on the same



principles, only on a smaller scale; a scale
barappears atthe bottom of each chart. One
symbol, a circle, is used to mark the location
of otherinteresting deep-sky objects nearby,
alabelwith the object’s propername accom-
panies each circle. Note, however, thatin the
case of NGC objects, only the numbers are
shown, not the “NGC” prefix. Note too that
in the detailed finder charts the italicized
letters may also refer to asterisms described
in the text.

To find a hidden treasure, then, all you
need to do is first locate the object’s posi-
tion on the wide-field finder chart. Next,
take note of the brightest stars nearest to
the object and locate them on the detailed
finder chart. Finally, find the part of the
text that describes how to locate the object
and simply follow the directions. Nearly all
the deep-sky objects mentioned in the text
are plotted on the charts, as are named
or numbered stars. Sometimes, though,
such companion objects or stars being
noted arelabeled on the photographs rather
than on the star charts, especially when
the area of interest is small and crowded,
as is the case with NGC 281 (Hidden
Treasure 3).

THE PHOTOGRAPHS

Asinmy Deep-Sky Companions: The Messier
Objects and Deep-Sky Companions: The
Caldwell Objects all the photographs in this
book are reproduced in black and white,
with north up and west to the right. The
vast majority of deep-sky images in this
book are reproduced digitized photographs
taken by enormous Schmidt telescopes in
both hemispheres. These photos have been
made available to astronomers and scien-
tists worldwide by the visionary architects
of the Digitized Sky Survey (DSS), which
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can be perused on the World Wide Web
at http://archive. stsci.edu/dss/. (The copy-
right for the DSS photos of objects used in
this book rests with the Anglo-Australian
Observatory Board, the United Kingdom
Particle Physics and Astronomy Research
Council, the California Institute of Tech-
nology, and the Associated Universities for
Research in Astronomy; they are used here
with permission.) Detailed credits appear in
Appendix E.

In several cases we have also reproduced
images from the Hubble Space Telescope
and large telescopes like the Canada-
France-Hawaii Telescope atop nearly
14,000-foot-high Mauna Kea volcano on
the Big Island of Hawaii. These images were
used for the sole purpose of inspiring you
to use your imagination. You certainly will
not see anything like these images when
you look through your telescope, but how
else can you fully appreciate what it is you
are seeing? So do not be discouraged, be
enlightened.

THE DRAWINGS
All the sketches in Chapter 2 are composites
of field drawings I made at various magnifi-
cations. They are shown approximately with
north up and west to the right, unless other-
wise noted. Whenever possible, the orienta-
tion matches that of the corresponding pho-
tograph. Scale bars are included to help you
size up each object in your own telescope.
The composites show details visible at
low, medium, and high power. For instance,
Imight have seen a galaxy’s faint halo readily
at low power but not at high power. On the
other hand, a small knot in that galaxy’s arm
might have been obvious at high power but
inconspicuous at low power. Both the halo
and the knot will appear in my sketch.
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The drawings also show details seen in fits
and starts over several hours observing from
a dark-sky site. Unless otherwise noted, the
drawings all represent views obtained from
the area around the 4,200-foot-high sum-
mit of Kilauea volcano, an extremely dark
location. Under these conditions my 4-inch
Genesis will perform as well as an 8- to 10-
inch Schmidt-Cassegrain from a suburban
site. This means that the details I portray
in my drawings should be within the visual
grasp of everyone using the large reflectors
and catadioptric telescopes that are so pop-
ular today.

It's important for you to know that I have
not always lived under dark skies. In fact, I
spent most of my life - between the ages
of 6 and 32 - observing under city lights.
I was born in Cambridge, Massachusetts,
and lived and observed in that city and its
surroundings until I moved to Hawaii in
December 1994. I know what it is like not
to be able to see deep-sky objects even with
large telescopes in city environments. Yet I
was never discouraged. I never gave in to
city lights. I always tried to make the best of
every moment I had with my telescope. If I
could only see the bright nucleus of a galaxy
and not its arms, I sat behind whatever tele-
scope I had and studied that nucleus until
my eyes dripped with fatigue.

Atno time did I ever feel inferior to some-
one seeing spectacular details in a deep-
sky object that I could barely see from the
city. No, those observing reports inspired
me, they strengthened my resolve because
I knew that some day I would have an
opportunity to see what these great visual
observers were detecting from their dark
skies. In Deep-Sky Companions: The Messier
Objects, 1 mention one of the most eye-
opening moments of my life. After 30 years
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of never having seen the galaxy M74, many
of them spent looking for it with the 9-
inch f/12 Clark refractor at Harvard College
Observatory, I got my first look at it shortly
after I moved to Hawaii — in 7 x 35 binocu-
lars. I can hardly begin to tell you how low
my jaw dropped that evening. For the first
time in my life I could now understand these
words by Charles Messier: “Thisnebula. .. is
quite broad, very dim, and extremely diffi-
cult to observe.”

I did not need any prodding to get out
under the stars. I had so much to see. A new
window on the universe had opened before
my eyes, and anew chapter in my life began.
I'sit behind the telescope and squeeze every
photon from every object I observe because
like a man who’s crossed the desert with-
out water, I am thirsty . . . only my thirst
is for starlight. What'’s interesting is that I
went from using a 9-inch refractor on a reg-
ular basis under city lights to using a 4-inch
refractor under darks, and I'm seeing more
in the deep-sky than ever before.

My Deep-Sky Companions series is not so
much a set of books as it is a set of personal
diaries, one that I have opened up to you. I
want you to know what the possibilities are
for you to see under a dark night sky. The
irony of it all is that when I was younger, it
seemed as if the vast majority of amateurs
were living under dark skies except for me.
Now, light pollution has become so rampant
that it seems as if the vast majority of ama-
teurs are observing under city skies, except
forme. It'sbeenlike taking a rocket ship back
in time.

Asfor now, I am living under natural skies.
I feel like an explorer who has been given
an opportunity to study the last great tract
of rainforest. I spend my time documenting
everything I see, because I know that there

11



will come a daywhen everythingIsee willno
longer be regarded as reality but as a myth. I
hope that day never comes, but until it does,
I'll be out there seeing what I can see.

Although what I see in my 4-inch is what
should be visible to anyone under similar
natural dark-sky conditions, I do spend alot
of time behind the eyepiece observing each
object, which, I suppose to some, might
seem unnatural. But it’s not, it’s a choice.
If you want to learn how to make the most
out of every observation, I suggest you read
on.

THE PIRATES OF POWER

When we embark on a search for an object -
especially one we've never seen before —
it'’s generally best to use the lowest magni-
fication available and a wide field of view.
I say generally because the eye’s ability to
detect an object depends not only on where
you place it on your eye’s retina but also
on the difference in contrast between the
object’s brightness and the brightness of
the background sky; angular size also plays
an important part. (A rule of thumb: low
power for large objects; high power for small
objects.)

Consider how difficultitis to detect Venus
with the unaided eye in broad daylight, as
opposed to how easily it is seen on the same
night. In both cases, the planet’s brightness
is the same. The reason we see Venus more
easily at night is because the background
illumination is dimmer; an object appears
brighter if its surroundings are dark. The
point is, if you live in or near light-polluted
skies, using too low a power will hinder your
ability to detect faint stars or low-surface
brightness objects, if the contrast difference
between the object and sky background is
too low.
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The best way to find the most efficient
low powers for you is to experiment with
different eyepieces under different sky con-
ditions. Do not be fooled by the seeming
exactitude of some equations dealing with
object visibility; these equations are gen-
eral guides at best and do not reflect the
full range of possibilities. The only way to
determine what you can see is to venture
forth and explore. There is no substitute for
personal experience, which changes with
sky conditions and training. The more you
observe, the more adept you will become
at seeing finer and finer details; remem-
ber, though, that your ability as an observer
depends not so much on what you observe,
or the number of objects you observe, but
how you observe. I'll explain.

Let’s imagine we’ve just embarked on a
treasure hunt with our telescopes. Sweeping
some 40’ northwest of Beta (B) Canes Venati-
corum with low power, we spy the ghostly
form of NGC 4490 —the Cocoon Galaxy (Hid-
den Treasure 63). What should we do next?

That depends on what kind of observer
you are, or want to be. Since this book
deals with “hidden treasures,” I thought
you'd enjoy the following analogy between
the observing habits of two distinct groups
of amateur astronomers and the hunting
habits of two distinct groups of real-life
pirates.

Some observers pursue their targets like
the Barbary pirates of old, whose essence
of attack was to “hit and run.” In Under
the Black Flag: The Romance and the Real-
ity of Life Among the Pirates, David Cord-
ingly notes, “it is [also] a characteristic of
most of today’s pirate attacks in Indonesian
waters, when pirates may be on board the
victim’s ship for no more than nine or ten
minutes.”

Deep-Sky Companions: Hidden Treasures



Astronomical observers of the Barbary
type are primarily interested in finding and
accumulating as many deep-sky objects as
possible. They enjoy the challenge of the
hunt and are satisfied when their plan of
attack succeeds. They are not interested
in spending time “on board” each target,
examining it carefully and diligently. After
the capture, they figuratively toss the trea-
sure on deck, kick it aside, and sail right on
to the next.

In the case of NGC 4490, Barbary-type
observers would revel in their find by hold-
ing it in their gaze for a few minutes, then
log it as found, before they set sail for more
booty. The more treasures they collect, the
bigger their bounty, and the happier they
become. Astronomy clubs and organiza-
tions further entice this type of activity by
promising rewards for their hauls — with
pins, certificates, and medals. And that’s
perfectly fine.

On the other side of the doubloon, how-
ever, is the romantic, of which I am one. For
us, the hunt is part of a larger adventure.
When we “capture” a deep-sky object, we
do spend time “on board.” We feel the need
to sift deeper, to plumb the depths of each
“hold,” knowing that if we do, if we remain
patient, we will be rewarded by the sight of
even more riches.

We are like the pirates who sailed the
Caribbean and North American waters dur-
ing the golden age of piracy, whose essence
of attack was a mix of lust and leisure.
Consider the experience of Captain Samuel
Carey, whowas commander of the merchant
ship Samuel on July 13, 1720, when it was
attacked by pirates 40 miles east of the banks
of Newfoundland. The pirates, Cordingly
explains, “swarmed on board the Samuel
and began taking the ship apart. They tore
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open the hatches and attacked the cargo like
madmen . .. When they finished looting the
Samuel, the pirates turned their attention to
the crew.” The attack lasted 48 hours, and it
was typical of dozens like it that occurred in
the Caribbean and North American waters
in the early eighteenth century. Observers
who are like the pirates of the Caribbean
do not, metaphorically speaking, seek trea-
sures but treasure chests. The real excite-
mentforusisto “breakthelockand openthe
lid,” to go beyond what'’s superficially visi-
ble, and torifle through what’s inside. Here’s
an example of how I visually “tear apart” my
targets.

When [ capture a new object, I spend a
few minutes making an initial inspection of
it at low power, then take a break. I am in
no hurry to plunder. I stand up, stretch my
arms over my head, take a deep breath, and
let myself feel the satisfaction of success.
Once mybody is relaxed, I reposition myself
behind the eyepiece (low power) and relax
my gaze. Then, while inhaling and exhaling
slowly through my nose, I start my first crit-
ical examination.

I begin by placing the object in my eye’s
favored hot spot. Doing so allows me to gain
an appreciation of the object’s brightness,
overall shape, and, if it is elongated, orien-
tation. I assess how difficult the object is to
see. I look for interesting objects nearby: for
instance, in the case of NGC 4490, a tiny
12th-magnitude galaxy (NGC 4485) lies just
north of NGC4490’s northwest flank; isit vis-
ible at low power? Everything I see, or don't
see, with my peripheral vision, I record.

Some observers would move on to higher
powers at this point, butI don’t. While I have
gained an excellent impression of what the
objectlooks like in my eye’s periphery, I now
want to know how much detail is visible in
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NGC 4490 at low power. To do that I must
move the object between the foveal and
peripheral regions of the retina. Throughout
this process I ask myself questions: Does the
galaxy have a bright nucleus or just a core of
brightness? Is the halo elongated? Can I see
any spiral structure or H-II regions? Are stars
superimposed on the galaxy? Is one of them
a supernova? And so on.

Again, I impose no time constraints on
myself. I will observe an object atlow power
until I feel I have exhausted my vision’s
potential. Of course, examining something
like NGC 4490, a 10th-magnitude barred
spiral galaxy some 6 in diameter, does
not require as much time to observe as
something like Messier 31 (M31), a 3rd-
magnitude spiral galaxy spanning 3° of sky.
But that’s about all one can say about time.
OnceIhave completed myinspection atlow
power, Irepeat the process again at medium
power (asking myself the same questions),
then again at high magnification.

With every increase in power, the periph-
eral view begins to look more and more like
a foveal view at low power, meaning that
only the brightest regions of the object are
obvious. It will also appear that the con-
trast between the sky background and the
object increases, but it does not; the con-
trast remains the same; magnification is
not selective. The reason has to do, once
again, with the physiology of the eye and
how it perceives brightness. Brightness is
not a physical value but a sensation. “This
sensation is roughly, and only roughly,” as
Cambridge University psychologist Richard
L. Gregory explains, “related to the intensity
of the light entering the eye.”

A point source of a certain brightness
appears more intense to the eye than a dif-
fuse source of the same brightness. That
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is why a 10th-magnitude star is easier to
see at a given power than, say, a 10th-
magnitude galaxy several arcminutes in
diameter. Higher powers exacerbate this
effect. When a diffuse object is magnified,
its surface brightness dims because the light
is spread over a larger area.

In the broadest sense, surface brightness
is an object’s magnitude divided by its area.
The typical surface brightness of a galaxy is
13.5, meaningthat each square arcminute of
its areais as bright as a magnitude 13.5 star—
or about as bright as Pluto at opposition. But
Pluto is a point source in small telescopes;
so imagine defocusing Pluto until its light
covers an area 1’ in diameter. Now imag-
ine magnifying that diffused light from 20 x
to 200x. That feeble 1’ disk of light is now
spread over an area 10 times larger. The
eye’s ability to detect that light diminishes
in proportion. Now take our example galaxy,
NGC 4490, which has a surface brightness
of 13.0 (a little brighter than normal). The
galaxy is also noted for its bright nucleus,
jutting bars, and prominent H-II regions.
What happens to the view as we increase
magnification? Increasing magnification, of
course, helps us to separate individual fea-
tures crowded in the core. At low power,
light from the nucleus, the bars, and the
H-II regions can blend to form a single
intense core of light. Magnification will help
to separate the individual features from the
nucleus, better to reveal the nature of the
galaxy. Of course, the most feeble portions
of its disk will fade away with the highest of
powers, leaving only the most compact of
details to stand out prominently. (That is
also why itisimportant to incorporate views
at all powers in your drawings.) The most
skilled observers will also know how to scru-
tinize these remaining filaments of light
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further by moving them across the critical
zone of the retina between the periphery
and the fovea.

Asyou can see, to be an observer of pirate-

of-the-Caribbean persuasion requires
much time and dedication. So it is under-
standable that some observers believe
observing in this way is too much work.
They much prefer to hunt and find, not sit
and analyze. Again, that’s okay. Regardless
of what type of observer you are, the beauty

About this book

of astronomy is that it can satisfy the
appetite of all manner of celestial pirates.
Just remember, though, if you consider
yourself a Barbary pirate, do not expect to
see the subtle details often described by
the pirates of the Caribbean. And if you're
a pirate of the Caribbean, do not expect
to compete in a race against time with a
Barbary pirate . . . and win - they’ll “not be
beat by man nor devil.” Of course, there are
always exceptions to the rule.
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CHAPTER 2
The hidden treasures 1 & 2

Hidden Treasures 1 & 2

NGC 189 & 225
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NGC 189
Type: Open Cluster
Con: Cassiopeia

RA: 00M 39.6™

Dec: +61° 06’

Mag: 8.8

Diam: 5.0/

Dist: 2,400 light-years

Disc: Caroline Herschel, 1783

J. HERscHEL: Cluster, pretty
large, round, stars of 11th to 15th
magnitude. (h 36)

NGc: Cluster, pretty large, round,
stars of 11th to 15th magnitude.

2

Sailboat Cluster, Broken Heart
Cluster

NGC 225

Type: Open Cluster

Con: Cassiopeia

RA: 00" 43.6™

Dec: +61° 46

Mag: 7.0

Diam: 15.0/

Dist: 2,000 light-years

Disc: Caroline Herschel, 1783

W. HERSCHEL: [Observed
November 26, 1788] A cluster of
very coarsely scattered [bright]
stars taking up 15’ or 20, C. H.
discovered 178(3]. (H VIII-78)

NGc: Cluster, large, little
compressed, stars from
magnitude 9 to 10.
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IF THE MESSIER CATALOG OPENS
with a bang (M1, the Crab supernova rem-
nant in Taurus) and the Caldwell catalog
opens with a whisper (NGC 188, an old
and dim open cluster in Cepheus), Hid-
den Treasures opens with a surprise: NGC
189, an 8th-magnitude open cluster in Cas-
siopeia. The surprise is that indefatigable
Caroline Herschel discovered this dim col-
lection of suns in 1783 —a fact that had gone
unrecognized for more than two centuries
until British astronomical historian Michael
Hoskin introduced the world to this fact in
the November 2005 Journal for the History
of Astronomy.

While reviewing Caroline Herschel’s orig-
inal observing notes, Hoskin scrutinized the
following description of an object Caroline
discovered on September 27, 1783, shortly
after she had discovered the open cluster
NGC 225 (Hidden Treasure 2) on the same
evening:

About 1 south of the above cluster [NGC 225] a
faint nebula surrounded with a great number
of both large and small stars. There are more
large stars in the field than are marked here [in
a diagram] but I took particular notice of the
two between which the nebula is situated . . .
Mess|ier] has them not.

Hoskin realized that since NGC 225 pre-
cedes Gamma (y) Cassiopeia, this new
object must precede it also. The only deep-
sky object in the vicinity of Caroline’s
description is the 8th-magnitude open clus-
ter NGC 189, which lies nearly 1° southwest
of NGC 225. “But it is William’s VIII.64
(NGC 381) that is credited to Caroline,”
Hoskin says, “even though this cluster fol-
lows Gamma Cas.”

Hoskin’s find put my mind at ease. It has
long been my contention that NGC 381 is
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too faint for Caroline to have noticed in
a sweep, even with her new 4.2-inch tele-
scope, which had a speculum-metal mirror,
at 22x. NGC 381 is small (7’), dim (mag-
nitude 9.3), and has a low surface bright-
ness (13.5). I failed to pick it up in a sweep
with my 4-inch at 23x. The cluster lies in
an extremely rich Milky Way field full of
“fuzzy knots.” I could see NGC 381 as a dull
enhancement in the Milky Way only when I
knew exactlywhere to look. Caroline did not
have such an advantage.

NGC 189 is not only [0.5]-magnitude
brighter than NGC 381, butmore condensed
(5); it also has a greater surface bright-
ness (12.3). And while NGC 189 is near
Dolidze 12 (a slight concentration of Milky
Way), Caroline’s cluster is clearly isolated
from it. The region is also veiled by obscur-
ing dust, making NGC 225 and NGC 189
stand out more prominently from the oth-
erwise rich background. NGC 189 was, in
fact, quite easy to pick up in a comet sweep
with my 4-inch at 23x in astronomical
twilight.

Hoskin’s research clearly dismisses NGC
381 as being one of Caroline’s discover-
ies and makes NGC 189 the outstanding
solution. “It would seem therefore,” Hoskin
says, “that this attribution [of NGC 381] to
Caroline is a mistake (perhaps because [it]
is positioned between two 6th-magnitude
stars 1° apart), and that in fact she should
be credited with NGC 189, an object that
William never saw.” Following Hoskin’s rec-
ommendation, I removed NGC 381 from the
Hidden Treasures list and replaced it with
NGC 189. I have placed both NGC 189 and
NGC 225 in the same write-up, not only
because Caroline Herschel discovered them
both on the same night, but, just as Caro-
line’s description of NGC 189 suggests, the
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best way to find NGC 189 is to first locate
brighter and larger NGC 225.

You'll find NGC 225 just 2° northwest of
Gamma Cas, the central gem of the Celestial
W. It is an elegant but neglected open star
cluster. Upon her discovery of it, Caroline
Herschel wrote,

About 2 degrees from gamma Cassiopeae mak-
inganIsosceles triangle with gamma & kappa, a
small cluster of stars, seeming to be intermixed
with nebulosity . . . Messier has [it] not.

Caroline swept up the cluster four more
times in the next five months. Her brother,
William, classified it as a Class VIII object
(coarsely scattered clusters of stars) and
included it in his catalog of nebulae and
clusters.

Under adarksky, NGC 225lies in akidney-
bean-shaped bay in the river Milky Way,
exactly halfway between Gamma Cas and
4th-magnitude Kappa () Cas. It is also very
close to the galactic equator, the dense mid
plane of our galaxy, where intervening dust
dims the cluster’s apparent brightness by
about 0.2 magnitude. No matter, the 7th-
magnitude glow is easily spied in 7 x 50
binocularsifyouknow exactly where tolook.
It is a fine sight in my antique telescope.
Look for a bright chevron of stars with a
wavy line of a half-dozen or so stars, ori-
ented northwest—-southeast, to the west. The
cluster is a “milkweed pod” of hazy suns
just east of that wavy line. With imagination
it looks as if the pod has just burst open,
releasing a flurry of seeds with their silken
parachutes.

To star hop to NGC 225, start at Gamma
Cas and move your scope about 35’ north-
west to a golden 5th-magnitude sun (a).
Next, look for a solitary 6th-magnitude star
(b) about 40’ to the north-northwest of Star
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a. NGC 225 is almost exactly 1° due west of
Star b. At 23x in the 4-inch telescope, the
field is extremely rich. When I sweep my eye
across the nearly 3° field of view, I see NGC
225 marking the southeastern tip of a 40'-
wide asterism of 9th- and 10th-magnitude
stars that forms a Valentine Heart — two
ellipses of starlight, slightly angled with
respect to one another that come to a point
at NGC 225.

The dim 9th-magnitude open cluster
Stock 24 can be seen about 30’ northwest
of NGC 225. It marks the northwest edge of
the Valentine Heart. Stock 24 is a puny clus-
ter, measuring 5’ across, and though itis 180
stars rich, its brightest member shines at a
diminutive 13th magnitude. If you can fit
the two clusters in the same field of view,
take a moment to ponder their true physi-
calnatures. NGC 225 and Stock 24 each span
about 9 light-years of space. Stock 24 looks
smaller and fainter than NGC 225 because
it is nearly three times farther away, which
is a shame, because Stock 24 contains more
than twice as many stars as does NGC 225.
Although the stars of NGC 225 are spread
out, making it appear old - as if its mem-
bersarelosing their gravitational grip on one
another - it is, in fact, a rather young cluster
with an age of about 120 million years, mak-
ing it almost twice as old as the Pleiades.

NGC225is easilyresolved in a 4-inch tele-
scope. The brightest member shines at mag-
nitude 9.3. The cluster’s faintest suns dip
sharplyinto the rich Milky Way background.
At 23 x the cluster’s shape mimics that of the
larger Valentine Heart of stars surrounding
it, though NGC 225 looks more like a broken
valentine — a heart-shaped cluster with one
lobe filled with stars of near uniform bright-
ness (the “milkweed pod”) and the other
lobe being little more than an empty shell.
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At least that’s the way it appears in small
apertures.

At 72x, the cluster’s stars spread out and
lose their appeal. But before you return to
low power, take a moment to relax your gaze
and scrutinize the scene with a fresh eye.
Do you see how that, though the cluster is
loose and scattered, its stars are arranged in
two distinct regions — a rich section to the
southeast (like a lemon slice) and a smaller
and sparser congregation to the northwest?
If you defocus the view ever so slightly and
tap the tube, you should see that these two
regions are separated by a meandering lane
of darkness. The nineteenth-century British
observer, Adm. William Henry Smyth, noted
this effect as well, writing that the object is
a “small double star, in a loose cluster of
about thirty of the 9th and 10th magnitudes,
occupying all the field; but there being no
stardust, or nebulosity intermixed, the fir-
mament appears unusually dark between
them.”
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Interestingly, while Smyth

notes that no nebulos-
ity exists here, Caroline
Herschel, in her discovery
description, suspected it
did. And it does. The bright-
est section surrounds the
11th-magnitude star BD +61
154 at the northern fringe
of the cluster and is clearly
visible in the photograph
above. Smyth probably did
not see it because he was
using a long-focus refractor.
Seeing the dim nebula may
require arich-field telescope,
like the one that Caroline
used, under dark skies — one
that will condense the faint
light. What is the smallest telescope that
will show it? Chuck Layton of Tacoma,
Washington, writes that he could not see
it in an 8-inch f/6 Newtonian from subur-
ban skies; and William L. Schart of Killeen,
Texas, also failed with an 8-inch Schmidt-
Cassegrain telescope at 77 x. At times I sus-
pected it in the 4-inch at 23 x, and at other
times not. Perhaps the use of a nebula filter
is the solution.

Regardless of the nebula’s visibility, NGC
225 is one cluster that plays with the imag-
ination. With averted vision in the antique
telescope, the cluster resembles the Greek
letter omega (w), or, better yet, it mimics
the larger Celestial W, in which it lies — an
aspect first noted by the Rev. Thomas W.
Webb in the nineteenth century. In more
modern terms, Rod Pommier nicknamed
it the Sailboat Cluster, and Jim Anderson
of Phelps Lake, North Carolina, notes that
when seen simply inverted, the “grouping
forms a figure that resembles a stooping
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falcon with wings arched upward and the
pinions extending downward, the head and
legs extended to strike its prey . . . Let your
imagination run amuck.” If you want that
“visual punch,” keep the stars, which cover
an area the size of a quarter Moon, tightly
packed at low power. Increased magnifi-
cation will only darken, or diminish, the
view . . . and your imagination.

By the way, Smyth does astutely note
that the most conspicuous object within the
cluster is a fine double star, whose compo-
nents shine at magnitudes 8.5 and 11 and
are separated by 12”. This pairing can be
found just southwest of what appears to be
the cluster’s visual center. But other dimmer
pairs are scattered about.

To find NGC 189 look only 50’ to the
southwest; it will fit in the same low-power
field of view as NGC 225 in most tele-
scopes. Compared to large and scattered
NGC 225, NGC 189 is small and round. It
also has a beautiful bluish cometlike sheen
that stands out distinctly from the back-
ground, especially when seen together with
NGC 225. NGC 189 lies immediately north
of a 7'-wide trapezoid of four 9th- and
10th-magnitude suns. In photographs, the
cluster resides within a comparatively rich
region bordering the heavily obscured sack
of dark nebulosity within which NGC 225
is located. A study of the region by George
Alter reveals that the background density is,
however, about halfthat of the other clusters
in the neighborhood so that some absorp-
tion might justifiably be assumed. NGC 189
is only 4,000 light-years more distant than
NGC 225, but it is six times younger. When
NGC 189 was formed 20 million years ago,
fantastic mountain ranges — the Cordilleras,
the Andes, and the Himalayas — were form-
ing as pressure mounted along the margins
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of colliding crustal plates on Earth, forcing
inland seas to shrink and the climate to
waver through extremes of hot and cold.
The cluster can be viewed in 7 x 50 binoc-
ulars with attention. With 15 x 80 binocu-
lars, British observer D. Branchett calls it a
“bright, large group increasing in size with
averted vision; scattered stars.” NGC 225 is
easy to see in my antique telescope. The
cluster definitely swells with averted vision
in the 4-inch at 23 x, when the cluster par-
tially resolves into a sphere of light that
shimmers like fireflies in a glass globe. At
72 x, the cluster resolves into two distinct
classes of stars, namely a splash of about a
half-dozen 10th- and 11th-magnitude stars
set against a backdrop of some 20 or so
dimmer suns with a central concentration
that gradually unwinds into a diffuse halo
of starlight. Several long and sinuous arms
(which may or may not be related to the
cluster) extend from this tight core, giving
the outer regions a loose spiral structure.
With averted vision the round central core
of dim suns sits inside a little scoop of bright
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starswith ahandle that extends to thenorth-
west. With imagination, it looks as if some
demigod has dipped a ladle into the Milky
Way and scooped up some celestial broth.

The view in larger scopes is almost the
same. Steve Coe of the Saguaro Astronomy
Club, Arizona, says that through his 13.1-
inch /5.6 reflector and 100x the cluster is
“gradually much brighter [in the] middle,
somewhat mottled(;] averted vision makes
it grow.” In their book Star Clusters, Brent A.
Archinal and Steven J. Hynes list 90 mem-
bers as being associated with the cluster,
though it’s hard to judge which are.

Before leaving the area, return to Gamma
Cas, a famous irregular variable star. Prior
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to 1910, Gamma shined at magnitude 2.2.
By 1937 it had brightened to magnitude
1.6. The star then dipped to a low of 3rd
magnitude in 1940, before it slowly bright-
ened again. Today it once again hovers
around magnitude 2.2, varying erratically
by 0.6 magnitude. Gamma is also a close
visual and spectroscopic binary, as well
as an X-ray source, which suggests that
Gamma could be accreting matter onto a
compact companion, such as a neutron
star or degenerate dwarf. Keep an eye on
Gamma Cas, because, who knows, one day
the star could flare up again and alter the
appearance of one of the skies most familiar
asterisms.
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NGC 281
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Pacman Nebula, Lafitte’s Grand
Isle

NGC 281

Type: Emission Nebula

Con: Cassiopeia

RA: 00" 52.8™

Dec: +56° 37’

Mag: 7.8 (nebula)

Dim: 35’ x 30’ (nebula)

Dist: ~9,400 light-years

Disc: Edward Emerson Barnard
discovered the nebula in 1881;
Guillaume Bigourdan discovered
the cluster before 1891

HERSCHEL: None.

NGC (NEBULA): Faint, very large,
diffused, [faint] triple star on
north preceding edge.

NGC 281 IN CASSIOPEIA IS A BIT OF
an enigma: Sky Atlas 2000.0 (second edn),
Uranometria 2000.0, and the Millennium
Star Atlas all depict it as an open cluster
and a nebula, and it is listed as such in
NGC 2000.0, the Observing Handbook and
Catalogue of Deep-Sky Objects, the Deep-Sky
Field Guide, and Sky Catalogue 2000.0 (Vol.
2). But, as Brent A. Archinal and Steven
J. Hynes note in their book Star Clusters,
NGC 281 is not a star cluster, but rather the
nebulosity involved with the star cluster
IC 1590. The hidden treasure you seek,
then, is NGC 281 (the nebula). IC 1590 (the
cluster) is a visual bonus - like the inlaid
gems and precious stones that adorn the
Taj Mahal’s majestic white marble edifice.
Edward Emerson Barnard (1857-1923)
discovered NGC 281 visually on November
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26, 1881. Recently married and caring for
hisinvalid mother, Barnard was, at the time,
trying to strengthen his financial situation.
During the day he worked at Poole’s Pho-
tograph Gallery in Nashville, Tennessee. At
night, he used a 5-inch Byrne refractor to
scan the skies for comets. He was also trying
his hand at raising chickens. The discovery
of NGC 281 came while he was feverishly in
quest of the US $200 Warner prize; in 1881
H.H. Warner (a wealthy patron of astron-
omy from Rochester, New York) announced
that he would award a gold medal and US
$200 in cash for the first American discov-
erer of each new comet. Barnard quickly
sniffed outaroad to success. On the evening
of September 17,1881, he discovered an 8th-
magnitude comet low in the western sky.
Although the comet did not become a visual
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spectacle, it did bring him his first Warner
prize — part of which he used to purchase a
tiny plot of land in Nashville, on which he
then financed a home. And it was from this
new home, “on a beautiful rising ground”
with a clear horizon, that he discovered the
new nebula.!

The discovery of NGC 281, of course, was
a financial disappointment; new comets,
not new nebulae, paid. No matter, Barnard
went on to discover 16 comets, five of which
earned him Warner prizes — enough to pay
off the mortgage of his new home, which
he named “Comet House.” Although new
nebulae did not bring any financial rewards,
they still intrigued him, especially since no
one could yet explain their nature.

Despite the great sky surveys conducted
by the Herschels and other celestial trea-
sure hunters over the last century and more,
nebulae visible in small telescopes were
still being discovered. “While some nebulae
could easily be recognized by their fantas-
tic forms,” William Sheehan writes in The
Immortal Fire Within: The Life and Work
of Edward Emerson Barnard, “the major-
ity were, at least in the 5-inch telescope
Barnard used, Toundish patches of foggy
matter, extremely like comets in appear-
ance.” NGC 281 is no exception; with its
curious parabolic shape, the 7th-magnitude
glow looks very much like the head of a new
comet just beginning to grow a tail.

The question is how could such an object,
one that is visible in binoculars today, have
gone unnoticed for so long? The answer is
twofold. First, the nebula is large (35" x 30'),
larger than the full Moon, and its surface
brightness is low (23.6), so the great William

Herschel hadn’t much of a chance to spy it
in his narrow 15’ field of view (which is what
he used during his sweeps). Second, it’s pos-
sible that comet hunters prior to Barnard
did not encounter NGC 281 because it
lies outside the comet “haystack” — that
region of sky (within 60° of the Sun) where
comets are most likely to be discovered by
visual observers using small telescopes. But
Barnard did not follow the adopted routine
of his predecessors; he believed the entire
sky was the comet seeker’s domain. The
comet seeker, he said, “must examine every
portion of [the sky] time and again. . . Every-
thing is interesting and numberless objects
are beautiful in the extreme. There is noth-
ing commonplace in the sky.”

Seeing the ghostly form of NGC 281
amongtherichstellar folds of the Cassiopeia
Milky Way must have bordered on the spir-
itual for Barnard, a man of strong religious
conviction. Of all things, Barnard was espe-
ciallyfond of the Milky Way, the “jewel house
of the Maker.” When we sweep there, he
said, “our soul mounts up, up to that won-
derful Creator, and we adore the hand that
scattered the jewels of heaven so lavishly in
this one vast region. No pen, can describe
the wonderful scene that the swinging tube
reveals as it sweeps among that vast starry
array of suns.” Yes, NGC 281 was a financial
disappointment, but how hard is it to imag-
ine that the discovery of this object in this
man’s most revered corridor of the heavens
would be anything but spiritually uplifting.

Who would blame Barnard for having
such feelings? Just look at the stunning
photograph of NGC 281 taken with the
Canda-France-Hawaii Telescope (CFHT)

1 NGC 281 was Barnard’s second discovery of a deep-sky object; he found his first in July 1881: the magnitude 11.4 galaxy

NGC 5584 in Virgo. By 1886, he had discovered 21 nebulae.
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atop Mauna Kea in Hawaii (shown here).
Here is a complex tapestry of glowing gas
forming the backdrop to a tattered curtain
of obscuring dust. The entire eastern front
of the nebula appears in turmoil. Bulbous
masses of dark and light seemingly bat-
tle for prominence. It is as if all manner
of supernatural shapes and forms are try-
ing to materialize from the bubbling sur-
face of a witch’s brew. Among the tumult,
needle-thin protuberances and dense neb-
ulous spires jut from the cloud with three-
dimensional clarity; some sport at their tips
tiny black dots — the mystifying Bok Glob-
ules. These dense knots of dust and gas are
the black pools into which we peer help-
lessly, to dream our dreams of creation, for
these are the secret birth sites of new stars.
How Barnard’s heart would have fluttered
had he lived to see such an image. It would
have been like looking into the mind of his
Creator.

Today, we know NGC 281 is an emission
nebula - a vast cloud of ionized hydrogen
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gas in the Perseus arm of
the Milky Way. It is excited
by a compact trapezium-like
cluster of OB stars (IC 1590),
which, some recent studies
show, formed only about 3.5
million years ago. If this is
true, its stars are a bit older
than those in the Orion Neb-
ula (1 million years) and
much younger than the age
of our Sun (4.5 billion years).
The cluster’s brightest mem-
ber — the O5 star HD 5005
(a triple star that shines at
magnitude 9.0) — contributes
most of the light to the neb-
ula. The glowing gas and dark
obscuring clouds are actually part of a
larger complex of atomic and molecular
clouds forming an 880-light-year-wide ring
around NGC 281, which is expanding away
from the nebula at 22 kilometers per sec-
ond. The entire complex was probably first
formed by supernovae explosions, which
triggered subsequent episodes of star for-
mation, including those ongoing today.
While we will never see the drama cap-
tured in the CFHT photograph, we can at
least imagine it. To the eye, NGC 281 is
an irregular patch of glowing gas a mere
1%0 east of Alpha (a) Cassiopeia (Shedir);
its Moon-size glow forms the southeast-
ern apex of a triangle with Alpha and Eta
() Cassiopeia. I have photographed the
nebula numerous times, but never inten-
tionally. It simply appears in the constella-
tion photos I've taken of Cassiopeia with a
35-mm camera and a 50-mm lens. I even
knew of its photographic appearance when
I was ayoungster living in Cambridge, Mas-
sachusetts. I probablywould havelooked for
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lying back in my car seat,
with my head resting com-

NGC 281

Cassiopeia

East HT

’ .
5 vl
IC1590 o E e ! .
L Shedir

Hidden Treasure 3

fortably against the headrest,
and my eyes looking out an
open window, best alleviated
any eye strain. To block the
distracting mayhem of the
Cassiopeia Milky Way, I used
my hands to form a rectan-
gular frame through which
I could see only NGC 281
and its immediate surround-
ings. Still the nebulosity was
visible only with averted

West

vision; the nebula quickly

O Stephen James O'Mearn
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it visually back then, but for the fact that it
was not plotted in the Norton's Star Atlas 1
used in the early 1960s.

I did not see NGC 281 visually (at least
thatIrecall) untilJanuary7,2002. Thatnight,
out of curiosity, I wanted to know how many
nebulael could see in Cassiopeia with my 4-
inch refractor. NGC 281 was first on my list.
Imagine my surprise, however, when I saw
it first in 7 x 50 binoculars. I was so taken
by its sepulchral presence that I returned
to it night after night, just to be certain
my eyes were not deceiving me. I surprised
myself further when, given time, I could just
detect it with the unaided eye, but only with
averted vision. Without flinching, Irecorded
the objectin mylogs and marked it forinclu-
sion in my Deep-Sky Companions: The Cald-
well Objects — as one of the “20 Spectacular
Non-Caldwell Objects.” Then, on October
7, 2002, I turned my telescope to it again
and began my first official hidden treasure
observation.

To seeitvisuallyunder a dark sky, try using
various observing positions. I found that

The hidden treasures

vanished with a direct
gaze.

In7 x 50binoculars the 4’ cluster (IC 1590)
within NGC 281 is immediately obvious as
a magnitude 6.3 “star.” But with attention,
you should be able to see a halo of faint
starlight surrounding the cluster; it spreads
out uniformly in an east-west direction, but
also slightly north. IC 1590 has 63 probable
members within its tiny disk, and Brent A.
Archinal suspects many more stars in the
nebula may be associated with the cluster.

Guillaume Bigourdan’s (1899-1917) dis-
covery of IC 1590 was no less of an achieve-
ment than Barnard’s. It takes a certain
visual perspicacity to go beyond what one
is expected to see (a nebula) and to find
something new within it. Bigourdan was a
highly esteemed visual observer. He found
about 100 new nebulae and clusters with
the 12-inch refractor at Paris Observatory,
France, and IC 1590 was one of them. Of it,
he writes, “In the region of NGC 281, there
is in addition to the nebulosity suspected
near BD +55° 191/, a large number of stars
forming a very large cluster, without con-
centration.” Hal Corwin (California Institute
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of Technology) notes that Bigourdan’s posi-
tion of the clusteris about 3’ southeast of the
obvious group of stars taken to be IC 1590.
“Without better evidence from Bigourdan’s
published material,” Corwin says “there is
notmuch pointin trying too hard to find this
object. It sits in the middle of a large region
of star formation, and any position we take
inthe areawill getus some hot, youngstars.”

As for the nebula, well, “All T can say is
thatI have...seen it under all atmospheric
conditions, at every hour of the . . . night,
and I have never failed to be thrilled with
its beauty and romance. What romance.” A
distantrelative of mine, Lieutenant-Colonel
E. J. O’'Meara, penned these words in his
1935 autobiography Id Live It Again; he’s
not describing NGC 281 but the Taj Mahal
around 1912. Yet these same words capture
the very wonderment I feel whenever I look
at NGC 281, whose ghostly white “edifice”
is bejeweled with stellar gems.

At 23x the glow is immediately appar-
ent, even with light from a near first-quarter
Moon in the sky. The first thing I notice is
a nebula, like breath on a mirror, forming
a concentric circular glow around the 9th-
magnitude star at the heart of IC 1590. But
with a gentle tap of the telescope tube, but-
terfly wings of ever so slightly denser mate-
rial can be seen extending east-west of HD
5005. A closer look reveals that the eastern
wing is a tad brighter than the western wing,
which is also slightly larger. A fainter exten-
sion of light, like a comet’s dim dust tail,
extends to the south-southwest and termi-
nates near a magnitude 9.4 star (c).

Take time to relax your gaze and view
the nebula with averted vision. It should,
over time, transform NGC 281 from a uni-
form glow, to one with a discrete dappled
texture. The nebula is enchanting, and the
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longer you look the more you should see.
But be warned, the details are fleeting. For
instance, once my eye catches a patch of
nebulosity with averted vision, it tries to
snatch a glimpse of it with direct vision.
Just then, my averted vision picks up a dif-
ferent patch of nebulosity, and the process
repeats itself. That’s the frustrating conse-
quence of trying to see subtle details sepa-
rated by equally subtle deviations in bright-
ness. Seeing the nebula in this way is like
taking a walk across a mysterious isle of
light and shadow, a place where mist and fog
weave back and forth like restless spirits. It
is reminiscent of how the star detective of
Carolyn Keene’s popular Nancy Drew mys-
tery stories imagined the Grand Isle — the
haunt of the famous pirate Lafitte and his
men. “[Alccording to tradition,” Drew says
to her friends in The Ghost of Blackwood
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Hall, “when burying treasure, he always
murdered one of his band and left his ghost
to guard the hidden loot.” With every sweep
ofthe eye, I feel as though I'm being taunted
by these bothersome spirits.

With moderate and high powers, the
densest regions of the nebula’s core remain
visible, while the remainder fades away.
Look for a channel of darkness 2’ northeast
of HD 5005 — between it and two 10th-
magnitude suns (e and f). A curved spit
of bright nebulosity slices through two
stars. Another dark channel, concentric
with the previous one, lies between the spit
just mentioned and another, fainter, spit
equidistant to the northeast. These ripples
of light and dark are reminiscent of those
seen at the heart of the M8, the famous
Lagoon Nebula, and look like shock waves
pushing through the dim gas.

One “buried” treasure appears as a tight
“nebulous” knot about 5’ north-northeast of
IC 1590 (d). This glow is not a nebula but a
tight clustering of about a dozen faint suns —
too faint to be resolved with any confidence
in the 4-inch. In agreement with Corwin, it’s
difficult to follow or judge the size or extent
of IC 1590 because there appear to be many
spots (like d), namely mini-clusterings —
tight knots of dim stars within a larger con-
centration of brighter suns. Of course, the
real treasure is at the heart of IC 1590. When
viewed with a variety of powers up to 302x,
HD 5005 is a beautiful triple star joined
to the southwest by a tight 11.5-magnitude
pair of suns. All told, 15 suns can be seen
clearly in the 4-inch, and they form an inter-
esting pattern — one of a shopping cart, a
poor cousin to NGC 2169 in Orion (Hidden
Treasure 36).

The nebula’s largest and most prominent
dark cloud of gas — a dense wedge of matter
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covering the southwest quadrant of the neb-
ula in photographs — is conspicuous only in
photographs of that region. It is the pho-
tographic appearance that gives rise to the
nebula’s popular nickname: the “Pacman
Nebula,” honoring a video-game icon first
introduced in 1980, more than a quarter-
century ago. Although the dark nebula itself
isnotseen projected againstbright nebulos-
ity in the 4-inch, itis indirectly conspicuous
by creating the opening that forms Pacman’s
mouth.

If we accept NGC 281’s distance as 9,400
light-years, the nebula measures 96 x 82
light-years; IC 1590 in comparison, spans
17 light-years across. In apparent size (35" x
30) it is inferior to M42, the Orion Nebula
(1°.5" diameter), but NGC 281 is six times
farther away. If NGC 281 were at the dis-
tance ofthe Orion Nebula, it would be nearly
2.5 times larger than that impressive gallery
of glows and be second only to the Great Eta
Carinae Nebula (Caldwell 92), the original
celestial Taj Mahal, in apparent splendor.

Before you move away from thisregion, do
not overlookits other “hidden treasure,” Eta
Cas. William Herschel discovered this glori-
ous double star in August 1779. It carries a
most delightful nickname: the “Easter Egg
Double.” The magnitude 3.5 primary (type
GOV) and magnitude 7.4 secondary (type
dMO) are separated by 13" (2003). The pri-
mary has been seen with a pale white, yel-
low, or topaz hue; the secondary shines with
a ruddy purple, garnet, lilac, or lavender
sheen. At 167 x in the 4-inch, I see the pair as
a lemon-yellow sun with a dusty rose com-
panion. The pair is even more dramatic at
23x, because the secondary looks more like
a crimson spark. Seeing the pair at this mag-
nification also lends credence to its other
nickname: The Balloon and Gondola.
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NGC 288
Type: Globular Cluster
Con: Sculptor

RA: 00" 52.8™

Dec: —26° 35’

Mag: 7.9 (O’Meara); 8.1
Diam: 13’

Dist: 27,500 light-years

Disc: William Herschel, 1785

W. HERSCHEL: [Observed
October 27, 1785] Considerably
bright, irregularly round, 8 or 9’ in
diameter. A great many of the stars
are visible so there can remain no
doubt but that it is a cluster of
very small stars. (H VI-20)

NG C: Globular cluster, bright,
large, little extended, stars of
magnitude 12 to 16.

SCULPTOR IS A SHADOWLAND
constellation — one dim enough and
low enough (as seen from mid-northern lat-
itudes) to cause consternation over whether
it'’s a “ship” worth raiding. Well, it is. While
it’s true that Sculptor’s brightest stars shine
between 4th and 5th magnitude, they are
not as low in the sky as some northern
observers might think. As Richard Hinkley
Allen notes in Star Names: Their Lore and
Meanings, “The constellation culminates
with the bright star of the Phoenix on the
17th of November, and is visible from the
latitude of New York City.” In fact, our third
hidden treasure, globular cluster NGC 288
in Sculptor, is almost 10° farther north than
the most southerly Messier object (open
cluster M7, in Scorpius). It is also compara-
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ble in brightness to about one-third of all
the Messier and Caldwell globular clusters.

As if to support the myth that Sculptor
and its treasures are “invisible” from mid-
northern latitudes, Adm. William Henry
Smyth omitted the constellation from his
Cycle of Celestial Objects; in that work,
Smyth included only those constellations
he could see from England. The irony, of
course, is that Smyth’s fellow countryman,
William Herschel, discovered NGC 288 from
England.

NGC 288 is a hidden treasure for reasons
other than the dimness of its parent constel-
lation. The globular is simply overshadowed
by one of the southern sky’s greatest attrac-
tions - the oblique spiral galaxy NGC 253
(Caldwell 65). Although NGC 288 lies only
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13” to the southeast of NGC
253, that's about 13° too far

North

to be placed in the same low-
power field as NGC 253 in
many modern telescopes.
With a field of view of
nearly 3°, however, my Tele
Vue 4-inch refractor removes
NGC 288 from the shad- g
ows of obscurity and thrusts
it into the “spotlight” with
NGC 253. Few sights in
the sky are as rewarding as
seeing this dramatic pair-
ing of deep-sky splendors.

Hidden Treasure 4
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Yet, Patrick Caldwell-Moore
did not include NGC 288 in
his popular list of deep-sky
objects, and Robert Burnham Jr. fails to
highlight it in his Celestial Handbook, even
in passing. The Rev. Thomas W. Webb
acknowledges NGC 288 in his Celestial
Object for Common Telescopes, though he
simply calls it “bright.” The late Walter Scott
Houston, Sky & Telescope’s long-cherished
Deep-Sky Wonders columnist, was well
aware of the cluster’s obscurity, writing
“This interesting globular cluster is often
overlooked by amateurs, though I readily
find it [from Connecticut] whenever the
sky is especially clear. One August, after
a cold Canadian high had swept the air
clean, binoculars were sufficient to distin-
guish NGC 288...”

From Hawaii, NGC 288 is easily spotted in
7 x 50 binoculars and looks like a smooth
orb of light shining at 8th magnitude. It
residesless than 9° southeast of Beta (8) Ceti
(Deneb Kaitos), 3° northwest of Alpha ()
Sculptoris, and just 40" north and slightly
east of the South Galactic Pole. If your
telescope is on a polar-aligned equatorial
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mount, and you know how to find NGC 281
(Hidden Treasure 3), then center NGC 281
and swing the telescope 70° to the south;
NGC 288 should be centered, because the
two objects share the same right ascension.

Star hopping to the cluster is easy if you
can find Alpha Sculptoris first. Simply look
for 7th-magnitude Star a a little more than
1%0 to the northwest. NGC 288 is a little less
than 1%0 further to the northwest. Other-
wise, you can star hop from Beta Ceti. Use
binoculars to look for a 1°-wide triangle (b)
of 5th- and 6th-magnitude stars about 4°
to the south-southeast; the 9th-magnitude
galaxy NGC 247 (Caldwell 62) lies 1° to the
north of that triangle. Next, look for an
equally sized triangle (c) of slightly dimmer
suns just 2° to the southeast; its northern-
most star is a binocular double. The Great
Sculptor Galaxy, NGC 253, lies about 11
southwest of Triangle c. NGC 288 is 1%0 to
the southeast of NGC 253.

In my antique telescope, the cluster is a
little ball of “gas” with a slightly condensed
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core. Averted vision reveals
a slight granular texture. The
cluster comes to life in the
4-inch. At 23x, it’s a per-
fect sphere of stellar foam
that seems to froth out of
a squashed dipper asterism
of surrounding starlight. A
closer inspection shows the
globular to have an irregu-
lar border, one that is frac-
tured into clumps of stars,
many of which are immedi- .
atelyresolvable. In brightness

and form, the cluster reminds

me of M71 in Sagitta. Like

that more northerly globu-

lar, NGC 288 does not have

a strong central condensa-

tion, which is interesting

since William Herschel lists

it under his Class VI objects

(very compressed and rich

clusters of stars). At least in a 4-inch tele-
scope, NGC 288’s core appears to be a large
mottled region, perhaps 6’ across, whose
overall brightness is greater than its equally
large halo of dim suns. With averted vision,
this bright inner region seems to scintil-
late with frenetic energy, like bees swarming
around a hive.

NGC 288 is well resolved at all magni-
fications, especially at the fringes, which,
as I said, become patchy with clumps of
starlight. The cluster’s brightest members
shine at magnitude 12.6, and its horizontal-
branch magnitudeis 15.3, so even amodest-
sized amateur telescope can penetrate deep
into the globular’s inner sanctum. This feat
is best accomplished at high magnifications
but, be warned, even at 182x the relatively
low surface brightness of the cluster makes
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seeing any patterns difficult. Be prepared to
spend a good evening plumbing its depth.
What should be immediately apparent
at high power is the core’s boxy shape.
This feature also shows up well in short-
exposure photographs of the cluster. The
details in this region can be grouped into
three categories: (1) a faint blanket of simi-
larly bright suns that forms a soft backdrop
to (2); (2) several distinct strings of brighter
stars whose overall arrangement gives the
cluster its boxy shape; (3) a cluster marred
bydarklanes and voids. One prominentdark
lane curves around a squashed apostrophe
of stars just south of the cluster’s vacant core,
while two rectangular vacancies can be seen
just north of it. With a critical investigation
at 182x, I can see a crown of stars super-
imposed on the apostrophe. The strings of
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stars rimming the two dark bays to the north
form a fine Omega (w) pattern with north
up. In larger telescopes, the cluster is quite
remarkable. Christian Luginbuhl and Brian
Skiff compare their view of NGC 288 through
a 12-inch reflector to that of the great glob-
ular M4 in Scorpius, though they admit it is
not as rich.

If we accept NGC 288’s distance to be
27,500 light-years from the Sun, its true
physical diameter then is 104 light-years
across. The cluster is in an oddball retro-
grade orbit traveling at a speed of about 305
kilometers per second some 39,000 light-
years from the Milky Way’s center. It's aloose
halo cluster whose members each contain,
on average, anywhere from - to & as much
iron as does the Sun. That’s about the same
abundance that each cluster member has in
globular cluster NGC 1851 in Columba - a
galactic veteran of 14 billion years. How old
is NGC 288? Well, that has been the matter
of debate for many years. Some researchers
claimed it was the same age as another aged
globular— NGC 362 in Tucana. Others found
a significant discrepancy in the two clus-
ters’ ages. The most recent findings, how-
ever have shown that NGC 288 is some 2
billion years older than NGC 362, making
it about 13 to 14 billion years old, which
places it among the very oldest globular
clusters.

If such bickering seems inconsequentia