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H O W O N E P E R S I S T E N T A S T R O N O M E R B E AT T H E



URBAN ASTRONOMY: Observing the Messier Objects from the City



F



ive years ago, I bought a 70-millimeter refractor, mounted it on the windowsill of my city apartment, and set out to observe the Messier objects. Listed (and in many cases discovered) by 18thcentury comet hunter Charles Messier, these 109 star clusters, nebulae, and galaxies are the first deep-sky objects many budding amateur astronomers seek out. Once I figured out how to associ-



ate my star charts with the view through my telescope’s eyepiece, I finished off the Messier catalog’s bright open star clusters in fairly short order. But I had great trouble seeing even the brightest of its galaxies, and most of them proved to be quite invisible. So I sought out darker skies, first in the suburbs and finally in rural New York State, where I completed the project nine months after I had started it. After that, my observing career proceeded apace with the purchase of a 7-inch Dobsonian and a more ambitious observing program: the Herschel 400 (http://www.astroleague.org/ al/obsclubs/herschel/hers400.html). Completing this program greatly improved my observing skills. For example, viewing the notoriously difficult 9th-magnitude spiral galaxy M74 from a dark site with my little refractor — which had stretched my abilities to the limit the first time around — now seemed like child’s play. I began to wonder how many of the Messier objects would yield to my new skills under urban skies. I was also desperate for a project that I could undertake
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close to home on weekday nights. I had observed much of the Herschel 400 from my astronomy club’s field on the edge of the Boston suburbs, but that required a 45-minute drive each way. Finally, I wanted to inspire other citybound beginners attempting to view the Messier objects. There are several fine Messier guidebooks, but typically they describe what the objects look like to experienced observers under dark skies, not what beginners see under urban or suburban skies. So I decided to attempt the entire Messier catalog once more, sticking strictly to the city this time.
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LIGHT-POLLUTION BLUES.



BY TONY FLANDERS



Above: Using a 70-millimeter refractor and a 7-inch Dobsonian, Tony Flanders conquered the Messier catalog from this hilltop above what was, until recently, a Cambridge, Massachusetts, garbage dump. Despite a nearby highway and shopping mall, Flanders can see stars approaching 5th magnitude near the zenith. Sky & Telescope photographs by Craig Michael Utter. Below: Hunting the Messier objects from the city: bad but not hopeless. Among the Messier objects that Flanders found attractive from his hilltop were the Beehive and Pleiades open clusters (M44 and M45), the Orion Nebula (M42), the Little Dumbbell planetary nebula (M76), the large, bright globular cluster M13, and the galaxies M66 in Leo and M82 in Ursa Major.
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Left: Sky & Telescope senior editor Dennis di Cicco took this photograph of the Scorpius Milky Way from his backyard in the Boston suburbs. Right: Essentially the same field, as photographed by di Cicco from Breezy Hill, Vermont, during the Stellafane star party. Surprisingly, with effort several deep-sky objects can be observed (if not fully enjoyed) even in the presence of substantial light pollution.



Location, Location, Location I live in Cambridge, Massachusetts, one of the most densely populated cities in the United States. My backyard, like most in the city, is tiny and blocked from the sky by houses and trees. The sidewalk suffices for observing the Moon and the planets when they are properly placed, but it has too many streetlights for deep-sky astronomy. My refractor balances nicely on my windowsill, but I am not about to try that trick with my Dob! Fortunately, I live near the best place in Cambridge for soccer, sledding, and stargazing. Danehy Park — one short block from the offices of Sky & Telescope — was created by capping the old city dump with the tailings from the latest subway extension. A diminutive hill now overlooks several ball fields and a fragment of the area’s former wetlands. The hilltop is about as dark a site as you can find within five miles of downtown Boston, except when the lights are on at one of the ball fields. There are plenty of bright security lights on the buildings nearby, but they all are at or below eye level. On the best nights I can see stars down to an apparent magnitude of 4.7 from this site with averted vision. The Double Cluster (NGC 869 and NGC 884) and the Beehive Cluster (M44) often are visible to the naked eye, and sometimes the Andromeda Galaxy (M31) is too. I cannot see the Milky Way, but I can deduce its presence when Cygnus is overhead by noting that the sky gets brighter rather than darker toward the zenith. This, I quickly decided, was the place to launch my citybound survey of the Messier catalog. 34
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Aperture Wins One myth that my survey lays to rest is the claim that large telescope apertures are wasted in the presence of light pollution (February issue, page 123). From Danehy Park I have positively identified 105 out of 109 Messier objects in my 7-inch Dobsonian but only 88 in my 70-mm refractor. Possibly more important, several of the objects that are difficult or lackluster in the refractor are quite impressive in the Dob. For instance, I can barely see the 10th-magnitude planetary nebula M76 through my refractor even under dark skies, but its peanut-like shape shows up easily in the Dob regardless of how bright the sky is. Likewise, the Dob resolves many stars in the globular clusters M5 and M13 even under city skies, while the refractor merely shows them as bright blobs in the city, or bright grainy blobs in the country. That is not to say that the refractor fails to do justice to any of the Messier objects. Many of the catalog’s brightest open clusters show up through light pollution quite well in the little telescope, and the Beehive and the Pleiades (M45) are magnificent. The refractor’s view of the great Orion Nebula (M42) also is lovely, but it cannot compare with the stunning image provided by the 7-inch Dob. Another myth is that deep-sky objects are best viewed at low power. On the contrary, high magnification closely follows aperture as my best weapon against light pollution. I typically use 60× with my refractor and 120× with my Dob while observing the Messier objects. I also find a narrowband or nebula filter very useful on a few nebulae, notably the Lagoon (M8), the Omega (M17), the Trifid (M20), and the Owl (M97).
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A L L T H E M E S S I E R S TA R C LU S T E R S A N D P L A N E TA R Y N E B U L A E A R G U A B LY S H O W U P B E T T E R I N M Y D O B U N D E R C I T Y S K I E S THAN IN MY REFRACTOR UNDER DARK SKIES.



Total Brightness vs. Surface Brightness Some of the objects mentioned above — tiny M76 or the individual stars within M5 and M13 — have low total brightnesses (that is, numerically large apparent magnitudes) but high surface brightnesses, or brightnesses per unit area on the dome of the sky. That makes them relatively immune to light pollution. In fact, all the Messier star clusters and planetary nebulae arguably show up better in my Dob under city skies than in my refractor under dark skies. The reverse is true for low-surface-brightness objects, including most galaxies. Light pollution grievously damages views of these objects, and no amount of aperture can compensate. For the most part, only the cores of galaxies are visible from the city. Even mighty M31 — five times as large as the Moon under dark skies — is reduced in Cambridge to a bright but featureless blob about as large as the Man in the Moon’s nose. Most galaxies, M31 included, manifest themselves vastly better through my little refractor under dark skies than through the Dob in the city.
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A few galaxies buck the trend, showing a respectable amount of detail even under heavy light pollution. The 8th-magnitude starburst galaxy M82 in Ursa Major is the most obvious example; its cigar-shaped body is quite obvious from Danehy Park. Ninthmagnitude M66, a moderately inclined spiral in Leo, came as a surprise; my Dob showed not only a clearly elongated core but also a striking knot to the northwest and hints of other detail. Of the four Messier objects that I failed to see in the Dob, the only one whose invisibility I really regret is M101, the faceon spiral just west of the bend in the Big Dipper’s handle. Fourth among all northern galaxies in total brightness, M101 shines at magnitude 7.7 and is one of the most magnificent galaxies to see under dark skies. But M101’s huge angular diameter (nearly a half degree) puts it near the bottom of the list in terms of surface brightness, and that, together with its abnormally faint core, must account for my failure. Two of my other failures (M61 in Virgo and M98 in Coma Berenices) are relatively faint in surface brightness and total brightness, and I



M33 Surface brightness is more important than total brightness when it comes to seeing Messier objects under heavy light pollution. Far left: The Ring Nebula (M57) in Lyra glows at a relatively dim magnitude 8.8, but all its light is contained within a circle about 1′ across, and it is readily visible in a 7-inch telescope from Danehy Park. Left: The Pinwheel Galaxy (M33), for its part, has a total apparent magnitude of 5.7, making it fully 17 times brighter than the Ring. Yet it is a far more challenging telescopic target for urban observers because its light is spread out over an area roughly 2,000 times greater.



Right: Emission nebulae emit most of their light in narrow slices of the spectrum, and hence views of them can be enhanced by using light-pollution or nebula filters, which favor those slices while blocking much artificial light. Two Messier objects that show up especially well from the city with the help of filters are the Lagoon Nebula (M8) and the Omega (or Swan) Nebula (M17). Bob and Janice Fera of Calabasas, California, obtained these photographs (and those of the Ring Nebula and the Pinwheel Galaxy above) with an 11-inch Schmidt-Cassegrain telescope and hypersensitized film.
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Only four Messier objects eluded the author’s scrutiny with his citybound 7-inch Dobsonian. Three, not surprisingly, were galaxies (M101 because of its low surface brightness; M61 and M98 because they are relatively dim overall). The fourth, globular cluster M68, may have escaped notice because of its low altitude (though the galaxy M83, in essentially the same part of the sky, was visible, thanks to its bright, compact core).



was expecting to have trouble with these two spirals. My fourth failure, the globular cluster M68 in Hydra, surprised me greatly; it is not inherently hard to see. The problem is its far-southerly declination of –27°; it barely gets 20° above the Cambridge horizon at its best. I am sure that I could see it easily if I lived in a city just 10° farther south. Conversely, I would guess that many of the southernmost Messier objects might well be invisible from brightly lit cities 5° or 10° farther north. Making the Best of a Bad Sky Optimal conditions are essential to observing faint fuzzies from the city; the target must be as high as possible above the horizon on a night of superb transparency. Haze dramatically increases skyglow. Even when haze is minimal, urban skies are



much brighter near the horizon than at the zenith, especially if you are facing downtown, a shopping mall, or a sports stadium with a night game in progress. Fortunately, skyglow decreases significantly after midnight. Many of the Messier highlights are in the winter skies. It is fortunate that most of these are quite bright and easy to see, because skyglow increases significantly when the leaves fall from the trees in autumn. Fresh snow is a disaster, reflecting even wellshielded, downward-pointing streetlights back up to the sky. The Moon outshines even the city lights when full, but it is not a limiting factor for urban deep-sky work in its crescent phases. Relatively small differences in sky brightness can make a huge difference in the visibility of faint fuzzies. In Belmont, just three miles farther than Cambridge from Boston, slightly
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Messiers Hit and Missed: Visibility Under Urban Skies Messier 7-inch 70-mm object Dob refractor 1 3C 3C 2 1B 2C 3 1B 1C 4 3B 3C 5 1A 1C 6 1B 1B 7 1B 1B 8 2B 2B 9 2C 3C 10 1A 2C 11 1A 1B 12 2A 3C 13 1A 2B 14 3B 3C 15 1B 2C 16 1A 2B 17 1B 2B Key:



18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36



2C 3C 3C 2B 1B 2B 2B 1B 3C 1B 1C 2B 2B 1B 1B 3C 2B 1B 1B



1 = easily visible 2 = moderately easy 3 = difficult (averted vision required) 4 = very difficult (intermittently visible)



2C 3C no 3C 1C 2B 2B 1B no 1B 2C 2B 2C 1B 2B 3C 2B 2C 1B



37 38 39 40* 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55



1A 2B 2C 1C 1C 1A 2C 1B 1A 1B 1C 1B 2C 1B 2B 2B 1B 2B 3C



2B 3C 2C 2C 1B 1A 3C 1A 1A 2C 1B 1C 3C 1C 3C 2B 2C 2B 3C



no = not seen — = not attempted



darker skies allow me to see stars about 0.3 magnitude fainter than (3⁄4 as bright as) those visible from Danehy Park. That may not sound like much of an advantage, but it renders the summer Milky Way faintly yet consistently visible, and objects that are hard to see from Cambridge can be viewed fairly easy in Belmont. Conversely, from my parents’ apartment in Manhattan, the limiting visual magnitude is about 0.4 magnitude lower than in Cambridge (meaning that stars have to be about 50 percent brighter to be visible to the naked eye), and the Messier objects are much harder to see. Nevertheless, several people have reported seeing all the Messier objects from Manhattan through 4-inch refractors, which demonstrates how far skill and persistence can go in conquering adverse conditions. For many urban and suburban astronomers, lights that can be seen directly are a more serious problem than skyglow; it is almost impossible to see deep-sky objects when bright lights are shining in your face. My site is remarkably free of such direct glare, but if yours is not, make every effort to hide from impinging lights or to block them out. Some urban astronomers have gotten good results from strategically placed tarpaulins. Do not stare directly at whatever lights remain visible from your observing site; while less critical than at a pristine site, dark adaptation is important even in the city. Why Do It? City dwellers have much to gain by viewing the Messier objects. They are nobody’s idea of the 109 best objects to view through light pollution, but they are the historic core of deepsky observing, and they include wonderful representatives of every important category of deep-sky object. If you can travel to dark, pristine skies, by all means do so; you will never know what a galaxy really looks like until you do. Best of all is our own galaxy, the Milky Way, spread out overhead on a summer night like braids of glistening rope. But traveling to dark skies is rarely practical on weeknights, and why restrict your observing to two nights out of seven? Then there is the deep satisfaction of experiencing nature with-



56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74



2B 1A 3C 3C 2C no 1C 3B 2C 2C 1B 2B no 2B 2A 2B 3C 3C 4C



3C 2B 4C no 3C — 2C 3C 3C 3C 2C 3C — 2B 3C 3C 3C no —



A = spectacular appearance B = beautiful or very interesting C = moderately interesting



75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93



2B 2B 2C 2C 3C 1C 1B 2B 2B 2C 2C 2C 2C 3C 2C 3B 4C 1B 1C



2C no 3C 3C 3C 1C 2B 3B no — 4C — no no 4C no — 1B 1C



94 95 96 97 98 99 100 101+ 103 104 105 106 107 108 109 110



3C 3C 2C 3C no 4C 4C no 2B 2B 2C 3C 4C 3C 3C 3C



3C 4C 3C 3C — — — — 2C 2B 4C 4C — no — 4C



*



M40 is a double star and was resolved in the 7-inch.



+ M102 is a duplicate of M101 and hence is not listed as a separate object.



in the city. I find the Messier objects all the more precious when they are hard to attain, just as I treasure the sighting of a kestrel or a barred owl more in the city than in the country. It is comforting to know that the city lights cannot steal my old friends from me. It is also comforting to discover that many other urbanites love to view the heavens. Well-publicized events like planetary conjunctions draw small crowds to Danehy Park, each person independently concluding that it is the best place to view them. On more normal nights, many dog walkers, joggers, and lovers wander by, and quite a few are eager to look through my telescope. That is particularly gratifying when Saturn is in the sky; whenever I give someone his or her first view of the ringed planet I relive my own amazement and joy at that sight. One evening last July I was working the southern Milky Way from my usual picnic table atop Danehy Park. A few dozen yards away, a group was partying quietly at another table, discussing hip-hop and the relative merits of Cambridge and Boston for a young single woman of color. One self-styled “Cambridge chick” was maintaining stoutly that you meet better men in her town than across the Charles River. Suddenly, she shouted that she had just seen a shooting star. Her companions pooh-poohed her. The group wandered by on their way out of the park and stopped to take a look through my telescope. I showed them Arcturus, which pleased them mightily. (Seasoned observers may take this for granted, but a zero-magnitude star looks quite impressive through a 7-inch telescope if you have never seen one before.) And then, as I was pointing out Arcturus’s location in the sky, a –2 magnitude meteor streaked by right next to it. That shut up the skeptics! As they were walking away, the young woman remarked to her companions, “There you are! That would never have happened in Boston.” I’m not sure that I agree, but I like to hear the night sky being named as one of my city’s assets. Tony Flanders likes to explore the streets of Boston, the woods and mountains of New England, the remote byways of India, and the night skies above them all. He can be reached at [email protected].
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telescope 

Never look directly at the Sun with the naked eye or with a telescope unless you ... to the height you desire At the lowest level the height is 24” (61 cm) and extends to ...... Mai guardare direttamente il Sole a occhio nudo o con un telescopio, ...
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az telescope 

Loosen the two Philips-head screws on the side of the finderscope and slide the clamp over the dovetail bracket. Secure the finderscope in place by tightening ...
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Telescope Instruction Manual 

The RASA 8 rear cell is equipped with an air cooling system utilizing a fan to ... The focuser moves the primary mirror forward and backward within the rear cell.
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Telescope Instruction Manual 

A. Celestron warrants this product to be free from defects in materials and workmanship for two ... Monday-Friday 8AM-4PM PST • ©2018 Celestron • All rights reserved • 10-18 .... added to apply slight heat to the corrector to keep it dry all night.
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60az telescope 

the star diagonal attaches to the back of a refracting telescope that contains a small mirror that reflects the light at a 90Â° angle, providing a more comfortable ...
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telescope maintenance 

northern horizon is always equal to your latitude angle. ..... l'angle de votre latitude. Avant la ...... sulla lente dell'obiettivo, sulla piastra correttrice o sullo specchio.
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90gt | wiFi TELESCOPE 

Your Cosmos 90gt WiFi telescope requires one of the following power sources: ..... visiter plusieurs des objets qui ont été vus sur la route de « l'engin spatial de.
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telescope basics - Celestron 

ORIENTAMENTO DELL'IMMAGINE. L'orientamento dell'immagine cambia a seconda di come l'oculare viene inserito nel telescopio. Quando si usa il prisma.
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Sky fall 

Face it all together. Let the sky fall, when it crumbles. We will stand tall. Face it all together. At skyfall. Skyfall is where we start. A thousand miles and poles apart.
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atis 4 - SKY Paragliders 

temperatur, Feuchtigkeit und Druck durchgefÃ¼hrt. sie wurden von professionellen Piloten ausgefÃ¼hrt, die ausgebildet sind, auf jedes Problem angemessen zu ...
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SCOOTER M - Sky Country 

0. 5. Pitch stability exiting accelerated flight. A. Dive forward angle on exit. Dive forward less than 30Â°. A Dive forward less than 30Â°. A. Collapse occurs. No. A No.
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CFP07 - Clean Sky 

22 sept. 2017 - Development of a full size automated plant system for fuselage .... Prototype Tooling for manufacturing composite stiffened panel for a business jet lower ...... The applicant shall have the capacity of coordination and support ...
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The sky children 

A guard in a chariot of silver and gold gave the children all tickets then the story he told ... They saw candy forests and dragons that breathed fire on all that was evil in ... Their tinkling floated across the island with ease and it came back tow
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atis 4 - SKY Paragliders 

38â€“41. English>. 13 .... Despite tests showing that the atis 4 recovers spontaneously after collapses, active piloting is recommended in ...... d'ascendance et de maintenir le parapente plus Ã  plat pour optimiser le taux de chute en virage (avec .
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sky metis - Para2000 

A2. 2. 7850-130-14. 200,5. C2. 2. 7850-130-40. 190,5. A26. 2. 7850-080-14. 209,5. A4. 2. 7850-130-14. 191,0. C4. 2. 7850-130-40. 181,0. B26. 2. 7850-080-14.
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Sky Surfer 2.0 ARTF 

corkscrew flight. 7. Near rivers or lakes. When operating near rivers or lakes and if the. Sky Surfer lands on water, you may not get it back depending on the condition. Check the wind direction and do not operate on the leeward side of rivers and la
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Celestron 7” Maksutov-Cassegrain Telescope Tube 

roll it 2/3 of the way up until it sits in the groove in the finderscope body. 3. ... Turn the set screw on the visual back until its tip no longer extends ... The 8x50 finderscope helps you aim your telescope by looking through it and covering your 










 


[image: alt]





Denali - sky-dreams.com 

Denali is a basic/intermediate paraglider (category EN/LTF-A) and therefore it's meant for the ... Denali is ensuing Gradient glider where we have used Everlast, a new double- coated Porcher ..... pleasure and not to become a 'fallen hero'.
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sky-natura briccola 

Finish: base of oil / natural wax of vegetable origin with pine extracts. Tischplatte mit Naturkanten aus Briccola-Brettern (Eichenpfählen der venezianischen ...
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sky antea - Para2000 

LIROS PPSL 200. 516,5. DU1. 2. LIROS PPSL 160. 528,5. F10. 2. 7850-080-40. 112. 725,5. B4. 2. 7850-080-15. 214. 712,5. D4. 2. 7850-080-07. 214. 725. F11.
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Split Sky Air - daikintech.co.uk 

Daikin Europe N.V. is approved by LRQA for its Quality ...... 12x2. (0.16x2). 14x2. (0.15x2). 13x2. (0.1x2). 10. Rated power input of each model is tabulated below. ...... 8.85. Twin. Model. FCQ125x2 FBQ125x2 FHQ125x2 FUQ125x2 FDQ125x2.
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sky-natura briccola 

Table avec plateau réalisé en bois massif de Briccola, poteaux provenant de la Lagune de Venise, caractérisé par des lattes disjointes avec bords naturels.
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LET THE SKY FALL 

Hear my heart burst again. For this is the end. I've drowned and dreamt this moment,. So overdue, I owe them. Swept away, I'm stolen. Let the Skyfall, when it.
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Lift - SKY Paragliders 

LetovÃ¡ pÅ™ÃruÄ�ka k padÃ¡kovÃ©mu kluzÃ¡kÅ¯. LIFT. VÃ½robce : SKY Paragliders. KadlÄ�Ã¡kova 1466. FrÃ½dlant n.O 739 11 tel: 0658/676 088. 1 ...
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