010: Charles Messier

Good evening. For those of you who don’t know me, my name is Bob Thompson. My topic tonight is “Bagging the Winter Messier Objects”. I’ll tell you a little bit about each object, show you what it looks like, show you how to find it, and give you some observing tips. Priscilla tells me I have an hour. I haven’t timed this presentation, so let me know if I start to run over.

Incidentally, don’t worry about remembering the details or taking notes. All of this material, text and images, is posted on my web site, which is listed in the handout. I’ll be reading this material rather than speaking extemporaneously, because there’s so much detail to cover and I don’t want to misspeak or leave things out. If I do run out of time and you’re interested in the material I didn’t get to cover, you’ll find it on the web site.

Most of you are familiar with the Messier Objects, but there may be some newer members and visitors here who aren’t, so I’ll give you a little bit of background.

Charles Messier was a French astronomer who was active in the late 18th and early 19th centuries. Messier loved comets—finding them, observing them, drawing them, and reporting new ones to his astronomer colleagues. They had an informal competition going as to who could find the most comets, and who could find each new one first. Every clear night, Messier was out under the stars in his Paris observatory with his small refractors—they ranged from 2” to 3.5”—looking for new comets. Back then, a 3.5” scope was good enough for finding deep sky objects, because Messier didn’t have to deal with light pollution. No streetlights or billboards plagued Messier. About the worst he had to deal with was the glare from candles.

Charles Messier was so famous for his love of comets that King Louis XVI called Messier his “comet ferret”. Messier was hung up on comets to the exclusion of everything else. In fact, Messier was pretty successful at finding comets. He discovered 21 of them by his own reckoning, and even by today’s stricter standards he would have been recognized as the discoverer of 14 or 15 of them, which is an incredible total.

But during his comet searches, Messier kept running into the same problem. There are a lot of objects in the night sky that look like comets but aren’t. The only way Messier could tell for sure if an object was a comet was to observe it over a period of time to see if it moved against the background stars. Messier wasted a lot of time looking at objects he thought might be comets, only to find out later they were star clusters, nebulae, or other objects—stuff that didn’t move.

To a guy who lived and breathed comets, this was intolerable, so Messier set out to make a list of these nasty objects so that he and other comet hunters wouldn’t be fooled by them in future. The irony is that no one remembers Charles Messier for the comets he discovered. Astronomers remember him for his list of objects to be avoided. And all of us now look at those objects, which are some of the most magnificent sights in the night sky.

Messier’s first list originally contained only 41 objects, but being the competitive guy that he way, he wanted to have more objects than another list that was published shortly before his own, so he padded out that original 41 with four more objects, including the Great Nebula in Orion, the Beehive Cluster (or Praesepe), and the Pleiades. All of those are naked-eye objects, so the only possible reason he had for including them was to reach the round number of 45 objects.

Messier kept expanding his list over the years until it eventually reached 103 objects. One of those was a duplicate, so there were really only 102 on Messier’s final list. During the first half of the 20th century, several objects that Messier had observed and written about, but not formally added to his list, were added retroactively. The complete Messier list now contains 109 or 110 objects, depending on who you listen to.

Incidentally, a lot of people wonder why Messier’s list stopped at 103 objects, ignoring many other DSOs including such prominent ones as the Double Cluster in Perseus. Messier continued observing for many years after adding his last object, but the short answer is that he could no longer compete so he stopped trying. William and Caroline Herschel and others had begun logging DSOs in a systematic way, using much larger scopes than Messier had access to, including what amounted to 18” and larger Dobs with focal lengths of 20 feet and more. When you’re outgunned that badly, there’s not a lot of point to trying, so Messier gave up.

	M#
	Type
	Distance
	AxisM
	Axism
	Mvis
	SB
	Ease
	RA
	Dec
	Const

	31
	GX
	2,900,000
	178
	63
	3.4
	13.5
	2
	00:42.7
	+41º 16'
	And

	32
	GX
	2,900,000
	8
	6
	8.1
	12.4
	3
	00:42.7
	+40º 52'
	And

	110
	GX
	2,900,000
	17
	10
	8.5
	14.0
	4
	00:40.4
	+41º 41'
	And

	33
	GX
	3,000,000
	73
	45
	5.7
	14.2
	5
	01:33.9
	+30º 39'
	Tri

	52
	OC
	5,000
	13
	13
	7.3
	12.0
	3
	23:24.2
	+61º 35'
	Cas

	103
	OC
	8,500
	6
	6
	7.4
	11.0
	3
	01:33.2
	+60º 42'
	Cas

	34
	OC
	1,400
	35
	35
	5.5
	12.7
	2
	02:42.0
	+42º 47'
	Per

	76
	PN
	3,400
	2.7
	1.8
	10.1
	10.4
	3
	01:42.4
	+51º 34'
	Per

	

	1
	SNR
	6,300
	6
	4
	8.4
	11.0
	3
	05:34.5
	+22º 01'
	Tau

	45
	OC
	380
	110
	110
	1.6
	11.0
	1
	03:47.0
	+24º 07'
	Tau

	36
	OC
	4,100
	12
	12
	6.3
	12.0
	2
	05:36.1
	+34º 08'
	Aur

	37
	OC
	4,400
	24
	24
	6.2
	11.0
	2
	05:52.4
	+32º 33'
	Aur

	38
	OC
	4,200
	21
	21
	7.4
	12.0
	2
	05:28.4
	+35º 50'
	Aur

	

	42
	DN
	1,600
	85
	60
	4.0
	11.0
	1
	05:35.4
	-05º 27'
	Ori

	43
	DN
	1,600
	20
	15
	9.0
	13.0
	1
	05:35.6
	-05º 16'
	Ori

	78
	DN
	1,600
	8
	6
	8.3
	12.0
	3
	05:46.7
	+00º 03'
	Ori

	

	79
	GC
	42,100
	8.7
	8.7
	7.7
	12.0
	3
	05:24.5
	-24º 33'
	Lep

	35
	OC
	2,800
	28
	28
	5.3
	12.0
	2
	06:08.9
	+24º 20'
	Gem

	50
	OC
	3,000
	16
	16
	6.3
	12.0
	2
	07:03.2
	-08º 20'
	Mon

	41
	OC
	2,300
	38
	38
	4.6
	12.0
	2
	06:46.0
	-20º 44'
	CMa

	46
	OC
	5,400
	27
	27
	6.0
	13.0
	2
	07:41.8
	-14º 49'
	Pup

	47
	OC
	1,600
	30
	30
	5.2
	11.0
	2
	07:36.6
	-14º 30'
	Pup

	93
	OC
	3,600
	22
	22
	6.0
	12.0
	2
	07:44.6
	-23º 52'
	Pup


020: Winter Messier Objects by Group

I’m talking tonight about the Winter Messier Objects, but that’s really an arbitrary distinction. Most sources divide the Messier Objects into four to six groups based on seasons, but there’s no general agreement as to which objects belong in which group. In fact, at our latitude at least three-quarters of the Messier Objects are visible any clear night of the year, although you’ll have to start early and finish late to view them all. 

I’ve chosen to use the Astronomical League’s Winter Messier Group, presented in their order. The AL list of Winter Messier Objects includes 23 objects, or just under a quarter of all the Messier Objects. There’s quite a variety of object types, including one Supernova Remnant (SNR), one Planetary Nebula (PN), four Galaxies (GX), one Globular Cluster (GC), three Diffuse Nebulae (DN), and no less than 13 Open Clusters (OC).

There are twelve constellations represented, including one object each in Canis Major, Gemini, Lepus, Monoceros, and Triangulum; two objects each in Cassiopeia, Perseus, and Taurus; and three objects each in Andromeda, Auriga, Puppis, and Orion.

Some of the columns on the chart deserve a brief explanation:

· Distance – the true distances of most Messier Objects are not known with much precision. For example, various sources give the distance of the Andromeda Galaxy, M31, as between 2 million and 3 million light years. The distances I’ve given are those supplied by SEDS, which is also the source of much of the other data on the chart.

· Major Axis and Minor Axis – The apparent visual size of an object, given in arcminutes. Where those dimensions are identical, the object is circular, such as a globular cluster. Size is rather arbitrary, because the visible extent of many objects depends on the size of your telescope, the darkness of your skies, the quality of your night vision, and your level of observing experience. In a small telescope, only the central core of an object may be visible, leading to a relatively small visible extent. In a larger scope, much more of the object may be visible.

· Visual Magnitude and Surface Brightness – Although visual magnitude can be measured with great precision for stars, which are point sources, that is not the case for extended objects like the Messiers. The visual magnitude given for an extended object assumes that all of the light emitted by that object has been compressed to a point source. Magnitude can vary significantly from source to source according to how much of the full extent of the object is included and how the integration is done. For example, the listed magnitude of M31, the Andromeda Galaxy, ranges from 3.4 to 4.8, depending on which source you accept. Surface Brightness, on the other hand, attempts to give an average luminance value over the full extent of the object. In the case of objects that comprise a few bright sources covering a relatively large area of sky, magnitude and surface brightness can differ dramatically. For example, the magnitude of M45, the Pleiades, is usually given as about 1.6, while the surface brightness is around 11. Large objects with low surface brightness are very hard to see. That’s why M33, the Triangulum Galaxy, which has the lowest surface brightness in this group at 14.2, is so hard to see, particularly from a site like Bullington that suffers from some light pollution.

· Ease – this is my composite rating, based on how easy an object is to find and how easy it is to see once you’ve found it. My ratings range from “1”, which means very easy, to “5”, which is quite difficult. Again, these ratings are personal. They assume a 10” scope at Bullington, being used by a moderately experienced observer. If you’re an experienced observer using a larger scope from a dark-sky site, many of these objects are even easier than I make them out to be. On the other hand, if your scope is smaller, or if you have little experience, even some of the objects I call easy may be quite difficult for you to find the first few times. If so, don’t get discouraged. We’ve all been through that, and it does get better.

Before I get started on the objects themselves, I wanted to talk a little bit about how to find and view them. Some of these objects, like M45, The Pleiades, are naked eye objects. Others are visible in binoculars and finder scopes, and still others are only visible in your main scope. Incidentally, believe it or not, there are some objects, particularly large, dim ones, that are actually easier to view with binoculars than with a telescope. Everyone has his own way of finding things, but for those of you who aren’t experienced at finding dim objects, I’ll explain how I do it. There may be better ways, but this works for me.

For dim objects, my first step is to locate the object on a star chart and try to orient it using bright stars and constellations as guideposts. Once I’ve done that, I often use my binocular to locate the object—assuming that it’s visible in binoculars—getting an idea of where it is relative to other brighter objects within the binocular field of view. I then construct a mental image of the geometric relationship between the location of the object and the locations of nearby bright stars.

Once I have a feel for the object location, I use my Telrad finder to point the main telescope to the right general vicinity. Once I get the brighter guideposts stars lined up properly in the Telrad, the object I’m looking for should be near the center of the Telrad field.

If the object is in the Telrad field of view, it should also be somewhere in the field of view of my 8X50 finderscope. Except for the dimmest objects, I can usually see the object itself in the finderscope, although many objects are just gray smudges. But if I can see a smudge, I can center it in the finderscope crosshairs, which puts it into the field of view of the main scope.

I start out using a low-power eyepiece in the main scope. In my case, that’s a 30mm Orion Ultrascopic, which yields about 42 power in my 10” Dob. That eyepiece in that scope yields a true field of view of about 1.33*, which is to say almost three times the width of the full moon.

Where I go from there depends on the object I’m viewing. Many Messier Objects are quite large. Some, in fact, are so large that they won’t fit into the field of view of my lowest power eyepiece. For those objects, my only alternative is to pan the scope back and forth to take in the entire object or use my binocular. Other Messier Objects are tiny, and you can use some serious power on some of those. Most Messier Objects fall into one of three categories: 

· Very Large – objects like the Andromeda Galaxies, the Triangulum Galaxy, the Pleiades, and the Great Nebula in Orion. You find and view these objects with your widest eyepiece—2 degrees or more is ideal—although you may resort to a medium- or high-power eyepiece to drill down into the details, such as the Trapezium in M42. For example, in our 10” f/5 Dob, which has a focal length of 1255mm, I use an Orion Ultrascopic as our wide-field eyepiece. That provides a true field of view of about 1.33 degrees, which is excellent for locating and viewing large objects. Once I have the object centered, I’ll use our 14mm Pentax XL, which yields 90X and just under ¾ degree true field, to view the details. For really fine details, like the Trapezium, I’ll Barlow the Pentax XL to 7mm and 180X.

· Moderate – many of the Messier Objects we’re considering tonight, particularly open clusters, fall into this category. They’re more or less the size of the full moon. You use your low-power, wide-field eyepiece to find these objects, and then use a medium power eyepiece to view them. The ideal eyepiece for viewing these objects is one with a true field of ¾ degree or so.

· Small to Very Small – this class includes objects like planetary nebulae, many globular clusters, and very remote galaxies. Once again, use your lowest-power, widest-field eyepiece to locate these objects, although you may have to move up to a medium-power eyepiece to verify that you have them. Some of these don’t look like much more than a fuzzy star in a low-power eyepiece. Once you have them centered in your field of view, you pile on as much power as they’ll take, and even then they may appear pretty tiny.

Incidentally, if you don’t have a Telrad, that doesn’t mean you can’t find these objects. It just means your job will be harder. Most deep sky enthusiasts will tell you that buying a Telrad was the best $40 they ever spent. A Telrad is pretty useless under bright skies like those in Winston-Salem, but if you can get to a site with reasonably dark skies, like Bullington, you’ll find that having a Telrad makes it about ten times easier to find objects than just using your optical finder. But don’t discount the value of an optical finder. You really need both a Telrad and an optical finder, ideally something like an 8X50, to make finding objects as easy as possible.

Keep in mind when I talk about the appearance of the objects that Barbara and I do most of our observations from Bullington with a 10” Dob. If you have a larger scope, or if you observe from a darker site like one of the Parkway sites, you’ll get better views. Conversely, if you have a smaller scope you’ll see less detail. I was going to add “or if you have brighter skies”, but the truth is that Bullington is about the brightest site that you’d want to try to observe many of the Messier Objects from. From any place brighter, like most areas of Winston-Salem, the background light pollution will overwhelm the dimmer Messier objects, making them impossible to see even if you can somehow get them into your eyepiece.

Okay. Enough of the preliminaries. Let’s get to the objects themselves.

The First Group
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030: Andromeda, Cassiopeia, Perseus, Triangulum (and-cas-per-tri-overview-negative.gif)

The first group of Messier objects we’ll look at are in Andromeda, Cassiopeia, Perseus, and Triangulum. You shouldn’t have much problem orienting yourself to find this group of objects, because Cassiopeia is easy to find, even under bright skies.

This first group comprises eight Messier Objects: three galaxies in Andromeda, a galaxy in Triangulum, two open clusters in Cassiopeia, and an open cluster and planetary nebula in Perseus. We’ll kick it off with one of the most famous Messier Objects, the Andromeda Galaxy, which has been known since ancient times.

M31, 32, 110 (The Andromeda Group of galaxies)
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040: The Andromeda group—M31, M32, and M110 (m31-negative.jpg)

At a distance of about 2.9 million light years, the Andromeda Galaxy, M31, is at the same time the nearest major galaxy to our own, and the most distant object readily visible to the naked eye. This photograph actually shows all three of the Messier Andromeda Group. M31 is of course the large galaxy. M32 appears as a bright circle at the upper left edge of M31, and M110 appears as the bright oval at lower center.

M31 is often considered a twin of our own galaxy, the Milky Way. Although they have similar structures, there are differences. The Milky Way has a total mass of about 800 billion suns, versus 350 billion to 400 billion suns for Andromeda. Also, Andromeda has something like twice the physical extent of the Milky Way, which means it is much less densely populated than the Milky Way.

Huge does not begin to describe the apparent size of Andromeda. If you told a non-astronomer there is an object in the night sky that makes the full moon look small, he’d think you were nuts. But at about six degrees long by two degrees wide, Andromeda is indeed that large. If we superimposed the full moon on this image, it’d be less than twice the major-axis diameter of M110 down there at bottom center. The reason most people are unaware of M31, of course, is because it’s much dimmer than the moon. But as Messier Objects go, it’s quite bright.

Andromeda has been known since ancient times, and almost certainly since prehistoric times. The first known reference to it was by the Persian astronomer al Sufi, who observed it as early as 905 and described and drew it in his Book of Fixed Stars. M31 was a well-known object before Messier added it to his list, although Messier was apparently unaware of most of the earlier reports. Messier first logged M31 (and M32) on August 3, 1764 as the first galaxy in his list of objects. His notations of this initial observation are interesting because they reveal the visible extent of M31 using primitive instruments under black-sky conditions:

"The beautiful nebula of the belt of Andromeda, shaped like a spindle; M. Messier has investigated it with different instruments, & he didn't recognize a star: it resembles two cones or pyramids of light, opposed at their bases, the axes of which are in direction NW-SE; the two points of light or the apices are about 40 arc minutes apart; the common base of the pyramids is about 15'.”

Also interesting is a hand-written annotation that Messier later added to his own copy of the printed catalog, because it tells us something more about the instruments he used: 

“I have employed different instruments, especially an excellent Gregorian telescope of 30 feet FL, the large mirror 6 inches in diameter, magnification 104x. The center of this nebula appears fairly clear in this instrument without any stars appearing. The light gradually diminishes until it becomes extinguished. The former measurements were made with a Newtonian telescope of 4.5 feet FL, provided with a silk thread micrometer.”

To reach 104X in his 6” f/60 reflector, Messier must have used an 88mm focal length eyepiece. Actually, that’s deceptive, because back then few telescopes had interchangeable eyepieces. In those days, if you needed a different power or field of view, you bought another telescope. Incidentally, although a 6” reflector may sound like an impressive instrument, reflectors back then used speculum metal, which even when new is much less reflective than today’s aluminum or silver coatings, and tarnishes very quickly. A 6” speculum-metal scope is about the equivalent of a 3.5” or 4” reflector nowadays.

From a dark-sky site like the Parkway, Andromeda is easy to spot naked eye. From a light-polluted site like Bullington, Andromeda can be hard to find if you’ve never found it before. Once you do find it, though, you’ll never have any problem finding it again. The Astronomical League rates M31 “Easy” with 7X50 binoculars, although they rate M32 a “Challenge” and M110 as not visible. To find M31 with binoculars, the first step is to find Mirach, which is beta-Andromedae, the second brightest star in the constellation Andromeda. To do that, let’s go back to the chart I had up a moment ago. 
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050: Andromeda, Cassiopeia, Perseus,Triangulum (and-cas-per-tri-overview-negative.gif)
You should be able to locate Cassiopeia easily. Shedir, at magnitude 2.23 the brightest star in Cassiopeia, is at the bottom right of the “W” or the top left of the “M”, depending on how you look at it. The triangle of which Shedir forms the apex points directly at Mirach (magnitude 2.06) in Andromeda. The two are separated by about 21.5 degrees, or about two fists held at arm’s length. There is no other star even remotely as bright as Mirach in that vicinity. You can verify you have the right star by looking for a clear isosceles triangle formed by the three brightest stars in the area, all of which are second magnitude. Shedir in Cassiopeia forms the apex, with Mirach and Almaak in Andromeda forming the base. Once you’ve located Mirach, finding M31 is easy in binoculars. 
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060: Andromeda with Binoculars (m31-binocular-negative.gif)
The circles on this chart are 7 degrees, which matches our 7X50 binoculars. Most other 7X to 10X binoculars have 6 to 8 degree fields, so the view should be similar in your binocular. Put Mirach on the edge of the field, with most of the field skewed towards Cassiopeia and slightly away from Almaak. How much isn’t critical. Near the center of your field, you’ll see 37 Mu Andromedae. At magnitude 3.9, it’s by far the brightest star in the field other than Mirach. On the line formed by Mirach and 37 Mu Andromedae, swing your binoculars about half a field away from Mirach, until 37 Mu Andromedae is just on the edge of the field. M31 should be about centered in your view. M110 won’t be visible in your binocular. With averted vision, M32 may be marginally visible as a bright knot on the edge of M31. 

Once you’ve found M31 with binoculars, it’s not hard to find it with your scope.
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070: Andromeda with Telrad (m31-telrad-negative.gif)
To begin, point your Telrad so that Mirach is on one edge of the 4 degree circle and 37 Mu Andromedae on the other. Pivot your scope on the line formed by those two stars to put 37 Mu Andromedae on the far edge.
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080: Andromeda with Telrad (m31-telrad-2-negative.gif)
Once you have 37 Mu Andromedae on the edge, continue on the same line half a Telrad field. M31 should be about centered in your optical finder. If you’re using a low-power eyepiece, M31 should also be about centered in the eyepiece.

In your main scope, M31 should be visible as a moderately bright central gray fuzzy, surrounded by darker gray fuzz. Depending on how wide your field of view is, you may need to pan around a bit to find M32 and M110, but you should be able to get all three in one field of view if your eyepiece gives you at least one and a third degrees or so. M32 will be visible as a brighter knot on the edge of the M31 nebulosity. M110 will be visible as a dimmer patch with a distinct oval form to the opposite side of M31.

Regardless of the size of your scope, you’ll be able to see more detail if you use averted vision. Time constraints mean I have to move along quickly, but I hope you’ll spend some time with the Andromeda galaxies. If you have a moderate to large scope, you can easily spend an hour or more on M31 alone, and still be discovering additional details.

M33 (galaxy in Triangulum)
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090: M33 image (m33jw-negative.jpg)
M33 is a very large, very dim spiral galaxy in Triangulum. M33, along with Andromeda and the Milky Way, is a member of the Local Group of galaxies. Current thinking is that M33 is in fact a gravitationally-bound satellite of M31, just as M31 is a satellite of the Milky Way. M33 was originally known as the Pinwheel Galaxy, but that is easily confused with M101, the Pinwheel Galaxy, or M83, the Southern Pinwheel Galaxy. For clarity, most astronomers call M33 the Triangulum Galaxy or the Triangulum Pinwheel Galaxy.

M33 may have been first observed by the Italian astronomer Giovanni Batista Hodierna prior to 1654. It’s hard to know for sure, because Hodierna wasn’t very good at noting the coordinates of objects he’d observed. Charles Messier independently discovered M33 on August 26, 1764, one of the many objects he first logged that year. In his log, Messier noted, 

“Nebula discovered between the head of the Northern Fish & the great Triangle, a bit distant from a star of 6th magnitude: The nebula is of a whitish light of almost even density, however a little brighter along two-thirds of its diameter, & contains no star. One sees it with difficulty with an ordinary telescope of 1-foot.”

M33 is of the same general type as the Andromeda group of galaxies and our own Milky Way galaxy, but much smaller. With a longest dimension of 50,000 to 60,000 light years, M33 has about half the extent of the Milky Way, and at an estimated mass of 10 billion to 40 billion suns, less than 1/20th the mass. But Andromeda and the Milky Way are very large galaxies, so M33 is probably average in size and mass for a spiral galaxy.

Although I mentioned earlier that M31 is the most distant object readily visible to the naked eye, some people have reported being able to glimpse M33 using averted vision under very dark skies. At 3,000,000 light years, M33 is about 100,000 light years more distant than M31. 
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100: M33 Binocular ??? (m33-binocular-negative.gif)
M33 is another Messier Object that you may find easier to observe with binoculars than with a telescope. The Astronomical League rates M33 as a “Tougher” object in 7X50 binoculars, although at Bullington I’d rate it a “Challenge”. It’s huge—about 73 by 45 arcminutes—and very dim. M33 is actually easy to find, but hard to see. It’s quite possible to have it centered in your eyepiece and not be able to see it. Sometimes tapping the scope gently causes it to give itself away. Although M33 is easy enough to find, it’s the hardest object to see of any we’re covering tonight, and on that basis it’s the only one I’ve assigned a “5”, my most difficult rating.

To get it in your binoculars, center the apex of Triangulum, Metallah or Caput Trianguli, in your field. Swing your binoculars toward Mirach in Andromeda until Metallah is at the edge of the field. M33 will be about halfway out from the center of the field, in the orientation shown. With binoculars, you’ll probably see at most a hazy gray smudge, and you may have to use averted vision to see that. M33 is extremely sensitive to light pollution, and I’ve been able to bag it at Bullington only a couple of times. If you want to log M33, try from the darkest skies you can get to. 
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110: M33 Telrad ??? (m33-telrad-negative.gif)
To get M33 in your telescope, use the lowest-power, widest-field eyepiece you have. Put your Telrad on Metallah and pivot the scope toward Mirach until Metallah is on the edge of the 4 degree circle. Continue in the same direction for half a Telrad field, and then move the Telrad about a quarter field at 90 degrees to the Metallah—Mirach line, as shown. At that point, M33 should be centered in your finder. If you have a 50mm finder, M33 may be just visible as a very faint gray smudge. In a 30mm finder, it won’t show at all.

Even once you have M33 centered in your main scope, don’t expect much at Bullington. I’ve had M33 in the main scope several times at Bullington and called others—including some fairly experienced observers—over to look. The most common comment is, “Where is it? I don’t see anything at all.” That’s M33 in a nutshell. It’s extremely sensitive to light pollution, so the best time to get it is on an extremely clear, extremely dark night when it’s near zenith. At Bullington, even a crescent moon makes M33 almost impossible to see.

M52 (open cluster in Cassiopeia)
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120: M52 and M103 Overview (m52-m103-overview-negative.gif)
Next up is Cassiopeia, which has two Messier Objects, both open clusters, and both pretty easy to find. The brighter of those two open clusters is M52, shown here.

[image: image11.jpg]



130: M52 (m52v_ua-negative.jpg, http://seds.lpl.arizona.edu/messier/more/m052_more.html)

Messier discovered and logged M52 on September 7, 1774. M52 was the only object he added to his list that year. Messier’s log reports the discovery as a 

“Cluster of very small stars, mingled with nebulosity, which can be seen only with an achromatic telescope. It was when he observed the Comet which appeared in this year that M. Messier saw this cluster, which was close to the comet on the 7th of September 1774…” 

M52 is a relatively rich, tight open cluster, located within the Milky Way. Large telescopes show nearly 200 member stars from 11th magnitude down within a 9 minute circle centered on the core. The distance of M52 is not closely known, with current estimates ranging from 3,000 to 7,000 light years. M52 is easy to locate by using the two brightest stars in Cassiopeia, Shedir and Caph, as pointers. The Astronomical League rates M52 as an “Easy” object in 7X50 binoculars. On a clear night at Bullington, M52 is an easy enough binocular object, although it’s pretty underwhelming. The first time you get it in binoculars, you might not realize you have it because it really doesn’t look like much. The full extent of M52 is about a 13 arcminute circle, or just under half the diameter of the full moon. 
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140: M52 Binocular (m52-binocular-negative.gif)

To get M52 in your binocular, swing your binocular on a line from Shedir to Caph so that Caph appears at the edge of your field of view. M52 is on that same line on the far edge of your binocular field. On a dark, clear night at Bullington, M52 shows up as a small, faint gray patch of nebulosity. M52 is also pretty easy to find with your Telrad.
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150: M52 Telrad detail (m52-telrad-negative.gif)

Pivot your scope on the Shedir—Caph line, centering the scope about 1.5 full Telrad fields beyond Caph. M52 should be visible as a faint gray patch centered in your optical finder. If not, make it so. Like most open clusters, M52 is best viewed at low to moderate power. I generally locate M52 with our widest eyepiece, center it, and then switch to our 14mm Pentax XL, which yields about a  ¾ degree FOV in our 10” Dob. If you have a typical 2000mm SCT and 1.25” eyepieces, use the widest one you have. If you have a short-tube refractor, you can use a higher-power eyepiece. A 7mm Plossl or thereabouts will give you a true field of something between ¾ and one degree, which is ideal for this object, and most of the others we’re looking at tonight.

M103 (open cluster in Cassiopeia)
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160: M52 and M103 Overview (m52-m103-overview-negative.gif)
The second open cluster in Cassiopeia is M103. M103 is dimmer, looser, and generally even less impressive than M52. Here’s what it looks like photographed in a large scope.
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170: M103 (m103noao-negative.jpg, http://seds.lpl.arizona.edu/messier/Pics/Jpg/m103noao.jpg)
Messier’s friend and collaborator Pierre Mechain discovered M103 in March or April of 1781, and Messier added it to his list as a handwritten annotation before observing it himself. The primary significance of M103 is that it was the last object officially added to Messier’s catalog.

M103 has about 40 member stars, and at 8,000 to 9,500 light years is one of the most distant of the open clusters in Messier’s catalog. The most obvious feature of M103 is the binary star Struve 131, with components at 7.3 and 10.5 magnitude, separated by about 14 arcseconds. Ironically, Struve 131 is not actually a member of this cluster. The two brightest stars that are actually cluster members are about 10.5 magnitude, and there is a prominent red giant of magnitude 10.8. M103 is variously estimated from 9 million to 25 million years old.

The Astronomical League rates M103 as an “Easy” object with 7X50 binoculars, in which it is visible as a nebulous fan-shaped patch. On a clear night at Bullington, M52 is easy enough with binoculars, but there’s so little there you might not realize you have it. M103 is even more difficult to identify in a scope because it’s so sparse that it’s easily confused with other stars and clusters in the field of view. The first time you get M103 in your scope, you probably won’t realize that there’s actually an object in your field of view. It looks pretty much just like background stars. The full extent of M103 is about a 6 arcminute circle, or about a fifth the diameter of the full moon
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180: M103 with binoculars (m103-binocular-negative.gif)

To find M103 in binoculars, center them on Ruchbah, which is the bottom left star of the “W” in Cassiopeia. M103 will be visible as a hazy patch about 1/3 of a field toward 45 Epsilon Cassiopeia, which is the top left star. Don’t confuse M103 with NGC 663, which is a brighter nebulosity located near the edge of your field.
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190: M103 Telrad Overview (m103-telrad-01-negative.gif)
To get M103 into your eyepiece, put Ruchbah in the center of your Telrad, where M103 will be invisible, but located on the 2-degree circle.
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200: M103 Telrad detail (m103-telrad-02-negative.gif)
Pivot the scope about half a Telrad field toward 45 Epsilon Cassiopeia and slightly off that line in the direction indicated. Use your lowest-power eyepiece, in which M103 will be centered.
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210: Perseus (perseus-overview.gif)

The last two objects in this first group are in Perseus, shown here. Perseus has two Messier Objects— M34, which is a bright open cluster, and M76, which is the only Planetary Nebula among the Winter Messier Objects. Let’s look at M34 first.

M34 (open cluster in Perseus)
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220: M34 Image (m34_2m-negative.jpg)

M34 was discovered by Giovanni Batista Hodierna before 1654, and re-discovered independently by Charles Messier on August 25, 1764. At about 180 million years old, M34 is a middle-aged open cluster, which has about 100 member stars, ranging from magnitude 7.9 down. Its full extent is a circle of about 35 arcminutes, or just a bit larger than the full moon. Its visual magnitude of 5.5 and surface brightness of 12.7 mean that it may be visible to the naked eye as a faint nebulosity under excellent seeing conditions and dark skies.
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230: M34 with binoculars (m34-binocular-negative.jpg)
The Astronomical League rates M34 as an “Easy” object with 7X50 binoculars, which indeed it is from Bullington. To locate M34 in your binocular, begin by locating Algol in Perseus and Almaak in Andromeda. With Algol centered in your view, swing your binocular toward Almaak until Algol is at the edge of the field. M34 is visible as a bright luminosity near the other edge of the field.

My 7X50s don’t quite resolve the cluster into individual stars except under perfect seeing conditions, but even 10X50s or a short-tube 80 will routinely resolve the individual stars. In anything larger, the view is even more impressive. Using a low-power eyepiece, the scopes most of us use will resolve about 80 member stars in the cluster, with about two dozen bright central stars in a 10 arcminute circle, and many dimmer stars filling out the remaining extent of the cluster. Many of those stars are doubles, and are worth exploring on their own.
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240: M34 Telrad detail (m34-telrad-negative.jpg)
M34 is also easy to find in your telescope. Start with your Telrad centered on Algol in Perseus. Swing your scope on a line toward Almaak in Andromeda until Algol is on the edge of the 4-degree circle. Continue on the same line for another three-quarters of a Telrad field. M34 lies one degree north of the Algol->Almaak line on-center with your Telrad, right on the 2-degree circle.

M76 (planetary nebula in Perseus)
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250: M76 Image (m76swna-negative.jpg)

M76 was discovered by Pierre Méchain on September 5, 1780, and confirmed by Messier on October 21st. M76 is commonly called the Little Dumbbell Nebula, but is also known as the Cork Nebula, Butterfly Nebula, or the Barbell Nebula. Interestingly, although M76 is a single object, it has two NGC numbers because William Herschel and other early observers assumed that it was two separate objects. Visually, M76 looks like a tiny version of M27, the Dumbbell Nebula. The main body of the nebula is a bright elliptical ring seen nearly edge-on, with the expanding gas forming the lower surface brightness wings of the butterfly. These wings—and the 16.6 magnitude central star—are visible only in the largest amateur instruments. The brighter central portion is only about 42 by 87 arcseconds, which is to say about one arcminute in extent, which is only about 1/30th the diameter of the full moon.

The distance of M76 is uncertain, as is the case for most planetary nebulae. Estimates cover nearly a full order of magnitude, from 1,700 to 15,000 light years. As is common for planetary nebulae, M76 emits nearly all of its visible light in the 5007 O-III line, which means narrowband LPR filters and particularly O-III filters can be quite helpful in enhancing the contrast of the nebula against the background.

M76 is the dimmest object in the entire Messier list, and is by far the hardest object to locate of any those we’re talking about tonight. Not only is it dim, but it’s tiny, it’s not conveniently near any bright guidepost stars, and it’s not visible in standard binoculars or your optical finder. M76 lies almost exactly at the midpoint of a line drawn from Almaak in Andromeda to Ruchbah in Cassiopeia. That line is almost exactly 19 degrees long, with M76 lying about half-way along the line—9 degrees from Ruchbah and 10 degrees from Almaak.
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260: M76 Telrad detail (m76-telrad-negative.gif)
The keys to locating M76 are to take the big-picture approach, use geometric relationships, and locate the relatively bright star 51 Andromedae (marked with the arrow). Once you have that star in your finder, pivot your scope 3 degrees—about half a finder field—on the line that links 51 Andromedae to 45 Epsilon Cassiopeia. M76 lies just off that line, where it will appear in your low-power eyepiece as a slightly fuzzy star. Once you have that fuzzy star centered, change to a high-power eyepiece to view the object.

The Second Group
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270: Taurus, Auriga (auriga-taurus-overview-negative.gif)

The second group of Messier objects we’ll look at are in Taurus and Auriga, shown in Slide ???. You shouldn’t have much problem orienting yourself to find this group of objects. Capella in Auriga and Aldebaran in Taurus are both very prominent, and Orion is near at hand to serve as a guidepost.

This second group comprises five Messier Objects: a supernova remnant and an open cluster in Taurus, and three open clusters in Auriga. All of them are easy to find, and all but one are easy to see. We’ll start with another of the most famous Messier Objects, the Crab Nebula in Taurus, which is the one that’s not easy to see.

M1 (The Crab Nebula, supernova remnant in Taurus)
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280: Crab Nebula (M1) Photograph (m1vlt-negative.jpg)

M1, better known as the Crab Nebula, was the first object that Messier added to his catalog. Although some older sources categorize M1 as a Planetary Nebula, it’s more properly designated a Supernova Remnant (SNR). It’s the only SNR in Messier’s catalog, and the only SNR clearly visible as such in an amateur scope. M1 resulted from the supernova observed in Taurus on July 4, 1054 A.D. by Chinese astronomers. That supernova reached a magnitude of about –6, or four times brighter than Venus, and was visible during the day for 23 days. It remained a naked eye object at night for 653 days. That supernova was recorded by civilizations ranging from the Chinese to the Anasazi Indians in the American Southwest, but bizarrely no European record of it exists.

The SNR was first reported by Dr. John Bevis in 1731. While looking for the first predicted return of Comet Halley, Messier located M1 independently on August 28, 1758, at first thinking that it was a comet. Over the next two weeks, Messier found that the object had no apparent proper motion and so cataloged it as a fixed object on September 12, 1758. Here’s an excerpt from Messier’s original observation report:

“Nebula above the southern horn of Taurus, it doesn't contain any star; it is a whitish light, elongated in the shape of a flame of a candle, discovered while observing the comet of 1758. […] observed by Dr. Bevis in about 1731.”

The two weeks he spent tracking M1 in the belief that it was a comet changed Messier’s life. It was the reason both that he began searching for comets systematically, and the reason that he began compiling his famous catalog of objects that could be mistaken for comets. Messier later wrote of this experience:

The discovery of such a small Comet by four astronomers on the same day makes looking evidently how one has looked for them before me with telescopes crossing the sky, how I have done it since 1758, one would have known a well greater number which have escaped by their smallness of light; those which have been seen before 1758 had to appear to the unaided eye, or discovered by accident with telescopes employed for other observations, as is the nebula in the head of Aquarius [M2], discovered when observing the comet of 1746, by M. Maraldi; I discovered in the same way a nebula in the southern horn of the Bull [Taurus] on August 28, 1758, when observing the comet of that year; this nebula resembled the Comet in the form, the light and the size, it was this nebula which resembled them which gave me the first idea to search Comets with telescopes by crossing through the sky, and I have discovered a large number.

Although Messier compiled his catalog to help avoid confusing the objects he logged with comets, M1 was again confused with comet Halley when that comet returned in 1835. It was christened the "Crab" on the ground of a drawing made by Lord Rosse about 1844. 

So M1, although it is by no means the most impressive of the Messier Objects, was the object that started it all.
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290: M1 Telrad overview (m1-telrad-01-negative.gif)
M1 is easy to find, but it can be hard to see. Its visual magnitude is 8.40, but its surface brightness is only about 11.0. It’s a relatively small object, with an extent of about 8-by-4 minutes. The Astronomical League rates M1 as a “Challenge” object with 7X50 binoculars. Under dark skies, say up on the parkway, you may be able to see it faintly in 7X50 binoculars or a 50mm finderscope. But at Bullington or other sites with significant light pollution and haze, you probably won’t be able to see it at all until you get it into your eyepiece. I certainly have never gotten it in binoculars at Bullington, despite multiple attempts.

To find M1, begin by locating the constellation Taurus. Taurus is easy to find, because it sits in the center of the triangle formed by the Pleiades, Orion, and the pentagon of Auriga, from which the zeroth magnitude Capella blazes. Taurus itself has the first magnitude Aldebaran, so locating Taurus should never be a problem. Once you have yourself oriented to Taurus and Auriga, locate the star Alnath, which at magnitude 1.65 is quite prominent. Although Alnath is actually 112 Beta Tauri, it appears in the Pentagram of Auriga diagonally opposite Capella. From Alnath, locate the third-magnitude star 123 Zeta Tauri and center it in your Telrad. 
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300: M1 Telrad detail (m1-telrad-02-negative.gif)
M1 sits directly on the 2-degree circle just slightly to the Aldebaran side of the line that joins 123 Zeta Tauri to 112 Beta Tauri. Pivot your scope on that line to put 123 Zeta Tauri on the other side of the 2-degree circle, move the scope very slightly toward Aldebaran, and M1 is centered. It won’t be visible in your optical finder, but you should be able to see it as a faint fuzzy in your low-power eyepiece. 

Once you have M1 centered in that eyepiece, change to a higher-power eyepiece to view the object. On larger scopes, you can use an eyepiece with a field of view as small as ¼ degree to good effect on this object. If you have a narrowband LPR filter and your scope is at least 8”, the filter can enhance the contrast and visible detail on this object.

M45 (The Pleiades, open cluster in Taurus)
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310: The Pleiades (M45) Photograph (m45ple-negative.jpg)

M45 is usually called the Pleiades, although it is also known as the Seven Sisters, and the Japanese call it Subaru. Most other cultures throughout history have had their own name for M45. We could talk for hours about the features of the Pleiades, but our purpose tonight is learning how to locate the Winter Messier Objects, so we needn’t spend much time on M45. 

At magnitude 1.6, M45 is by far the brightest of all the Messier Objects, and is a naked eye object even from severely light-polluted areas like Winston-Salem. Technically, the Pleiades are part of the constellation Taurus, although many people consider them to be a part of Perseus. The Pleiades are so bright that they are an excellent guidepost themselves, so it seems pointless to specify their location relative to other guideposts, but in the interests of completeness I’ll say that Betelgeuse in Orion and Capella in Auriga form an isosceles triangle with M45, with Betelgeuse forming the apex and M45 and Capella the base.

Given its broad extent, M45 as a whole is best viewed with binoculars, or at most a short tube refractor. Where longer telescopes come into their own with the Pleiades is in viewing smaller parts of the whole, such as the Merope Nebula. For more details about M45, see SEDS or any of the many on-line sites devoted to the Pleiades.

The most interesting issue about the Pleiades is why they’re a Messier Object at all. Messier’s catalog was originally intended to be a list of objects that might easily be confused with comets, and there’s no way that even a novice observer could confuse M45 with a comet. The short answer is that Messier’s original list comprised only 41 objects, and he needed four more objects to round out his list to 45 objects, which would also coincidentally give Messier the lead over a competitor who was also building a similar list. Messier didn’t have much time to come up with four more objects for his list, so he just grabbed four very prominent naked-eye objects—M42 and M43, which are the Great Nebula in Orion, M44, which is the Beehive Cluster, and M45.

M36, M37, M38 (open clusters in Auriga)
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320: M36, M37, and M38 (m36-37-38-overview-negative.jpg)
The final three objects in this group are M36, M37, and M38, three open clusters in Auriga. All of them are easy to find and easy to see. 
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330: M36, M37, and M38 (m36-37-38-binocular-negative.gif)
The Astronomical League rates M36, M37, and M38 as “Easy” objects with 7X50 binoculars, which they are from Bullington. In fact, if your binocular has a sufficiently wide field of view, you can view all three at the same time. 
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340: M36, M37, and M38 (m36-7-8aj-negative.jpg)

This image shows M36 right of center, M37 at the lower left, and M38 at the upper right. All three of these objects were first reported by Giovanni Batista Hodierna before 1654. le Gentil independently re-discovered M36 and M38 by in 1749, and Messier M37 on September 2, 1764.

M36 (open cluster in Auriga)
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350: M36 (m36jwi-negative.jpg)

M36 is the first of three bright open clusters in the southern part of Auriga included in Messier's catalog. M36 is between 3,700 and 4,100 light years distant and has an apparent angular diameter of 19 arcminutes, or about 2/3 the diameter of the full moon. At about 25 million years, M36 is a very young open cluster. It has about 60 members, the brightest of which are about magnitude 9. If M36 were located at one tenth its actual distance, it would appear quite similar to the Pleiades.
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360: M36 with the Telrad (m36-telrad-negative.gif)

It takes about 30 seconds to get M36 into your scope’s field of view. Just draw an imaginary line between the two stars 37 Theta Auriga and Alnath, which are two of the five stars that form the pentagram of Auriga. Place your Telrad as shown, with the bulk of its field within the pentagram and the 4-degree circle centered on and just barely overlapping the line between 37 Theta Auriga and Alnath.

M36 should appear in your low-power eyepiece, although you can verify its location with your optical finder and center it if necessary. Like most open clusters, M36 is a low- to medium-power object. Its extent is a circle of about 12 arcminutes, or about 40% the diameter of the full moon. That means an eyepiece with a true field of view of 30 to 45 arcminutes or ½ to ¾ degree allows you to view the details of the cluster in context with its surroundings.

M37 (open cluster in Auriga)
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370: M37 (m37mg-negative.jpg)

M37 is the brightest and tightest of the three open clusters in Auriga. Even so, Le Gentil missed M37 when he rediscovered M36 and M38 in 1749, leaving it up to Charles Messier to rediscover M37 independently on September 2, 1764, the same day he logged M36. M37 is the also the richest of the three open clusters in Auriga, comprising perhaps 500 total stars, of which about 150 are brighter than magnitude 12.5. At 300 million years or so, M37 is a middle-aged open cluster. Its distance is variously estimated as between 3,600 and 4,700 light years, and its visible extent is a circle of about 24 arcminutes, or about 80% the diameter of the full moon. Unlike many open clusters, which are loose enough that a novice may not recognize them as clusters, M37 is tight enough to be obvious even to a beginner.
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380: M37 with the Telrad (m37-telrad-negative.gif)

Getting M37 into your scope’s field of view is pretty easy. Use the imaginary line joining the two Auriga pentagram stars 37 Theta Auriga and Alnath. Place your Telrad as shown, with the bulk of its field outside the pentagram with the 4-degree circle just touching the line between 37 Theta Auriga and Alnath at about 40% of the distance from 37 Theta Auriga to Alnath. M37 should appear in your low-power eyepiece, although you can verify its location with your optical finder and center it if necessary. Like other open clusters, M37 is a low- to medium-power object. Its extent is a circle of about 24 arcminutes, or twice the size of M36 and about 80% the diameter of the full moon. That means an eyepiece with a true field of view of 45 arcminutes or so allows you to view the details of the cluster in context with its surroundings.

M38 (open cluster in Auriga)
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390: M38 (m38-negative.jpg)

M38 is the last of the three open clusters in Auriga, and was originally reported by Giovanni Batista Hodierna before 1654, then rediscovered independently by le Gentil in 1749, and finally logged by Messier on September 25, 1764, three weeks after he added M36 and M37 to his catalog. At 21 arcminutes in diameter, M38 is slightly smaller than M37, and about 2/3 the diameter of the full moon. It is noticeably dimmer than M36, and more than a full magnitude dimmer than M37.

M38 has about 100 member stars, ranging from magnitude 7.9 down, and is located within less than 2.5 degrees from M36. Its distance is variously estimated from 2,750 to 4,200 light years, with the latter being the currently accepted value. M38 is about 220 million years old, which makes it middle-aged for an open cluster. The brightest stars near the center of the cluster form what has been variously described as a Greek letter Pi or an oblique cross.
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400: M38 with the Telrad (m38-telrad-negative.gif)
Getting M38 into your scope’s field of view is a bit harder than getting M36 or M37, but still pretty easy. Use the imaginary line joining the two Auriga pentagram stars 37 Theta Auriga and Alnath. Place your Telrad as shown, with the bulk of its field inside the pentagram with the 4-degree circle just touching the line between 37 Theta Auriga and Alnath at about the halfway point. Continue on that perpendicular for about half a Telrad field, bearing very slightly toward 37 Theta Auriga. M38 should appear in your low-power eyepiece, although you can verify its location with your optical finder and center it if necessary. Like other open clusters, M38 is a low- to medium-power object. Its extent is a circle of about 21 arcminutes, or 2/3 the diameter of the full moon. That means an eyepiece with a true field of view of 45 arcminutes or so allows you to view the details of the cluster in context with its surroundings.

The Third Group
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410: Orion (orion-overview.gif)

The third group of Messier objects we’ll look at are the three objects in mighty Orion, shown in Slide ???. ???.

Orion is blessed. In Rigel and Betelgeuse it has two of the brightest stars in the sky. It also has three of only seven diffuse nebulae in Messier’s entire catalog. One of those—M42, the Great Nebula in Orion—is the most spectacular deep sky object of all.

M42 and M43 (diffuse nebulae in Orion)
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420: M42 and M43 image (M42_st8-negative.jpg)

M42 and M43 comprise the Great Nebula in Orion, which is the most spectacular deep sky object of all. It’s safe to say that when Orion is up, few astronomers can resist taking at least a quick peek at it, no matter what their agenda is for that evening. I can happily spend entire observing sessions looking just at Orion, and I’m by no means alone. When you look at Orion, you’re looking literally at Creation, because Orion is the nearest and most easily observed “star factory”, where we can watch baby stars being born.

Like M44, Praesepe, and M45, the Pleiades, M42/43 were “gimme” objects for Messier, who needed four objects fast to fill out his catalog to 45 objects. He added M42/43 on March 4, 1769, the same day he added M44 and M45. I’ve always figured he was deeply ashamed of himself later for the cheap shot.
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430: M42 and M43 overview (m42-m43-overview-negative.gif)

The Astronomical League rates M42 as an “Easy” object with 7X50 binoculars, which of course as a naked-eye object it is. They rate M43 as invisible in binoculars, although of course if you have M42 in your binocular you also have M43 in the same field of view. Like the Pleiades, M42/43 is a very easy object to find. As long as you can locate the constellation Orion, you shouldn’t have any problem finding M42 and M43. You don’t need the Telrad or your optical finder to locate M42 and M43, other than as a pointing aid. The Sword of Orion is a naked eye object at Bullington, and M42/M43 is the middle “star” in the sword.
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440: The Trapezium (m42_lv3haoiiioi-negative.gif)

One outstanding feature of M42 is The Trapezium, a small cluster of new stars. This photograph is a Hubble image of the Trapezium region. 
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450: The Trapezium (trapezium.gif)

The four brightest stars, designated A through D, are easy to resolve with any telescope at moderate power. The next two stars, E and F, are much dimmer at magnitude 11, and at three arcseconds or so are relatively close to A and C respectively. Although it wouldn’t be much of a problem to resolve the A-E pair and the C-F pair under normal conditions, the background nebulosity of M42 makes it much more difficult than it would be with a dark background.

In fact, the ability to resolve E and F depends upon the optical quality of your scope, how well the scope is collimated, and seeing conditions. Under good seeing conditions, I can sometimes resolve E at 90X in our 10” Dob, and nearly always resolve it at 150X or more. Although just looking at the numbers it appears that F should be no more difficult to resolve than E, in fact it’s quite a bit harder. Under perfect seeing conditions, it’s possible to resolve F with a superb 4” scope, but don’t be disappointed if you can’t. Seeing conditions at Bullington often don’t allow F to be resolved in even our 10” scope.

M78 (diffuse nebula in Orion)

[image: image44.jpg]



460: M78 image (m78pratt-negative.jpg)

M78 is the brightest diffuse reflection nebula in the sky. It belongs to the Orion complex, a large cloud of gas and dust centered on the Orion Nebula M42/M43, and is about 1,600 light years distant. M78 was discovered by Pierre Méchain at the beginning of 1780, and subsequently logged by Messier on December 17, 1780.

Visually, M78 appears more comet-like than any of Messier’s other objects. It is barely visible as a small dim patch in binoculars or a short-tube refractor under dark, clear conditions. The Astronomical League rates M78 as a “Tougher” object with 7X50 binoculars, but I think that’s a bit optimistic for Bullington. I have bagged M78 once or twice from Bullington with binoculars, but doing so required averted vision and is hopeless on any but the darkest, clearest nights.

In a 6” or larger scope, M78 appears as a bright patch of nebulosity, with the two tenth-magnitude illuminating stars appearing as a double nucleus. M78 is actually just the brightest portion of a huge cloud which also includes the nearby NGC 2071, shown at the lower right, NGC 2067, and NGC 2064. I have gotten NGC 2071 in our 10” Dob at Bullington under very good conditions, but the latter two are so dim that I’ve never been able to see them despite knowing exactly where they should appear.
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470: M78 Telrad 2 (m78-telrad-2-negative.gif)
Getting M78 into your scope’s field of view is pretty straightforward. Place your Telrad as shown, with Alnitak and Alnilam just on the edge of the 4-degree circle, and then nudge the scope about 1 degree or a quarter of a Telrad field in the direction shown to center M78 in your eyepiece. M78 should appear in your low-power eyepiece as a relatively bright hazy patch. Its extent is about 8 X 6 arcminutes  or roughly a quarter the diameter of the full moon, so it’s small enough to need some power to reveal its details. Fortunately, it’s also bright enough to take reasonably high power. We generally use an eyepiece that yields 125X or so to put M78 in context with its surroundings.

The Fourth Group

The fourth and final group of Messier objects we’ll look at are in Lepus, Canis Major, Monoceros, and Puppis, shown in Slide ???. It’s a bit harder to orient yourself generally to this group of objects, because there’s a lack of nearby bright guide stars. But finding the base of Orion—Rigel and Saiph—and Sirius in Canis Major puts you in the right general area, and those are easy to find. We’ll get into more details later about how to locate the individual objects.
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480: Lepus, Canis Major, Monoceros, and Puppis (lep-cma-mon-pup-overview.gif)

This fourth group also comprises six Messier Objects, all clusters. There’s a globular cluster, M79, in Lepus, and five open clusters—M41 in Canis Major, M50 in Monoceros, and M46, M47, and M93 in Puppis. We’ll start with M79 in Lepus, which is the only globular cluster among the Winter Messier Objects.

M79 (globular cluster in Lepus)
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490: M79 image (m79noao-negative.jpg)

M79 is a beautiful globular cluster in Lepus. It was discovered by Pierre Méchain on October 26, 1780. Messier confirmed it and added it to his list on December 17, 1780. M79 is unusual in at least two respects. First, although globular clusters outnumber open clusters 29 to 27 in the Messier Catalog, M79 is the only glob in this group of 23 Winter Messier Objects. The second unusual aspect of M79 is that it is in a very unusual location for a glob. Nearly all other globs are located between us and the galactic center, so that when we look at them we’re looking into the heart of the Milky Way. M79, on the other hand, is located about 40,000 light years farther from the galactic center than we are, which is to say about 60,000 light years from the galactic center and nearly on the edge of the galaxy. When we look at M79, we’re looking towards intergalactic space.
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500: M79 binocular (m79-binocular-negative.gif)

At about 8.7 arcminutes in diameter and with a surface brightness of about 12.0, M79 is a very difficult object for standard binoculars. The Astronomical League rates M79 as a “Tougher” object with 7X50 binoculars. That may be true from a true dark-sky site, but from Bullington I’d rate it as at least a “Challenge”, if not impossible. I’ve never really succeeded in getting M79 in 7X50s from Bullington, although I did think I spotted it once using averted imagination. Using a telescope is a different story, however.

The first step to finding M79 is to locate the constellation Lepus. Lepus is a pretty insipid constellation. The brightest star in it, Arneb, has a visual magnitude of only 2.6, and the second brightest, Nihal, is only 2.8. Fortunately, Lepus is easy to find anyway, because it lies at the base of Orion, formed by zeroth magnitude Rigel and second magnitude Saiph. Once you locate Lepus, it’s pretty easy to zero in on M79.
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510: M79 Telrad (m79-telrad-negative.gif)

The trick to getting M79 in your eyepiece is to imagine the triangle formed by three third-magnitude stars in Lepus. Nihal, at magnitude 2.84 forms the apex of the triangle, with 13 Gamma Lepus at 3.6 and 2 Epsilon Lepus at 3.19 forming the base. Put the 4-degree Telrad circle just touching the imaginary baseline of that triangle just slightly to the 2 Epsilon side and Nihal side of center. M79 will be centered in a low-power eyepiece, where it will appear as a small, bright nebulous patch, about a third the diameter of the full moon. Like M78, M79 is small enough and bright enough to take some power. Once we have M79 centered, we generally use an eyepiece that yields 125X or so to put M79 in context with its surroundings.

M35 (open cluster in Gemini)
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520: M35 image (m35keel-negative.jpg)

M35 is a beautiful open cluster in Gemini. It was discovered by de Cheseaux in 1745 or 1746, independently rediscovered by John Bevis before 1750, and finally logged by Messier on August 30, 1764. M35 comprises more than 200 stars, of which 120 are brighter than magnitude 13, scattered over an area of about 30 arcminutes, or about the extent of the full moon. M35 is about 110 million years old, which makes it a young to middle-aged open cluster. At magnitude 5.3, M35 is a naked-eye object under dark, clear conditions, although I’ve never spotted it naked eye at Bullington.
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530: M35 binocular (m35-binocular-negative.gif)

The Astronomical League rates M35 as an “Easy” object with 7X50 binoculars, as indeed it is from Bullington. To locate M35 in binoculars, orient yourself from Auriga and Betelgeuse in Orion to locate the three foot stars in Gemini. The brightest of those at magnitude 2.88 is Tejat Posterior, also called Pish Pai. With Pish Pai in centered in your field, swing your binocular toward Alnath until Pish Pai is near the edge of the field. M35 will be visible as a bright cluster about full-moon sized.
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540: M35 Telrad (m35-telrad-negative.gif)

It’s not much harder to get M35 into your eyepiece. Once you’ve oriented yourself to the foot stars in Gemini using your binocular, orient your Telrad as shown relative to Pish Pai and Propus 7 Eta Gemini, which are both 3rd-magnitude, and 4th-magnitude Propus 1 Gemini.
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550: M35 Telrad Detail (m35-telrad-detail-negative.gif)

Here’s the same view in more detail. With the Telrad oriented as shown, M35 should be visible in a low-power eyepiece. If not, it will be visible in your optical finder, which you can use to center the view. We generally start with our 30mm Ultrascopic, which has a 1.3 degree field of view in our scope. That lets us view M35 in context with the surrounding stars. To zoom in, we use our 14mm Pentax XL, whose ¾ degree field of view frames M35 nicely and allows us to view detail within the cluster.

Monoceros, Canis Major, and Puppis Overview
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560: Monoceros, Canis Major, and Puppis Overview (mon-cma-pup-overview-negative.gif)

The last five objects we’ll look at tonight are all open clusters, M50 in Monoceros, M41 in Canis Major, and M46, M47, and M93 in Puppis.

M50 (open cluster in Monoceros)
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570: M50 image (m50kc-negative.jpg)

M50 is a beautiful open cluster in Monoceros. It may have been discovered by Cassini of Saturn fame in 1711, but Messier discovered it independently on April 5, 1772. M50 is roughly 3,000 light years distant, contains about 200 stars in the main body, and has a maximum extent of about 16 by 20 arcminutes, with the bright central portion being a circle of about 16 arcminutes, or about half the diameter of the full moon. M50 is fairly young for an open cluster, being 78 million or so years old.
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580: M50 with binoculars (m50-binocular-negative.gif)

The Astronomical League rates M50 as an “Easy” object with 7X50 binoculars, which indeed it is from Bullington. To locate M50 in binoculars, start at Sirius in Canis Major. Swing your binocular toward Procyon in Canis Minor until Sirius is on the edge of the field. Continue on the same line about another full binocular field and you’ll spot M50 as a small bright patch centered in your field.

Finding M50 in your telescope isn’t much harder. I probably shouldn’t admit this for fear of not being allowed to run with the big dogs, but I don’t bother with the Telrad or starhopping to find M50 in the main scope. I find M50 pretty much the same way I do with binoculars. I just put the optical finder on Sirius and then swing the scope on a line toward Procyon while looking through the finder. M50 is about two full finder fields along that line, and is quite prominent in the 8X50 finder. It takes about 30 seconds to get M50 centered in the finder and visible in the eyepiece.
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590: M50 by Starhopping (m50-starhop-negative.gif)

If you do want to starhop to M50, the easiest way is to start from Sirius in Canis Major. These circles assume a 5.5 degree field for your optical finder, which is pretty typical. Put Sirius on one edge of the finder field, with the field skewed toward Procyon. The relatively bright star on the far side of the field is 14 Theta Canis Majoris, at magnitude 4.07. Continue on that same line until 14 Theta Canis Majoris is on the far edge of the finder field, and you should be able to spot M50 as a nebulous patch about half the diameter of the full moon on the same line near the far edge of the finder field.

Most open clusters respond best to a low-power, wide-field eyepiece, but M50 is bright enough and small enough that you can use moderate powers on it. I generally don’t bother with a wide-field eyepiece for M50. Once I have it centered in the optical finder, I use our 14mm Pentax XL, which yields about 90X and a ¾ degree field in our 10” Dob.

M41 (open cluster in Canis Major)
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600: M41 image (m41_2m-negative.jpg)

M41 is a bright open cluster in Canis Major, so bright at magnitude 4.6 that it is occasionally a naked-eye object even from Bullington. M41 was discovered by Hodierna before 1654, and may have been known to Aristotle around 325 BCE. John Flamsteed certainly recorded it on February 16, 1702. le Gentil independently rediscovered it in 1749, and Messier added it to his catalog on January 16, 1765, 237 years ago today.

M41 comprises about 100 stars, the brightest of which is magnitude 6.9 and lies near the cluster’s center. M41 is a generally circular object, with an extent of about 38 arcminutes, or about a quarter again larger than the full moon. M41 is about a quarter billion years old, which puts it firmly into middle age for an open cluster.
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610: M41 Binocular (m41-binocular-negative.gif)

The Astronomical League rates M41 as an “Easy” object with 7X50 binoculars, which indeed it is from Bullington. M41 lies about 4 degrees dead south of Sirius, the brightest star in the sky, so it’s easy to locate with binoculars or your telescope. At magnitude 4.6 and larger than the full moon, M41 is quite impressive in binoculars for an open cluster.
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620: M41 Telrad (m41-telrad-negative.gif)

It takes about 30 seconds to put M41 in your eyepiece field. Orient your Telrad as shown relative to Sirius to put M41 in your optical finder, where it will be quite prominent. Center M41 in the optical finder and use an eyepiece with a ¾ to 1-degree field to view at it.

M46 and M47 (open clusters in Puppis)

[image: image61.jpg]


 

630: M46 image (m46mg-negative.jpg)

M46, shown here, and M47 are a pair of open clusters in Puppis.

Messier discovered M46 on February 19, 1771, only three days after the first edition of his catalog was published. M46 is very rich and nearly circular, with 500 or more member stars of which about 150 range from magnitudes 8.7 to 13 and are therefore visible in typical amateur scopes. M46 is about 300 million years old, which makes it one of the older open clusters we’re looking at tonight. M46 covers about 27 arcminutes, which is just slightly smaller than the full moon.

M46 has two special features:

· The first feature is the small planetary nebula, NGC 2438, which is visible in the photograph and appears to be a part of the cluster. Actually, it’s a foreground object, which was established by the fact that the two objects have greatly differing recession rates. This planetary nebula is visible as a fuzzy star in small and medium instruments, and can be resolved in large instruments.

· The second special feature is that M46 has two NGC numbers assigned to it. The first, NGC 2422, was assigned based on Messier’s original incorrect recording of its position. The second, NGC 2478, was assigned by William Herschel when he re-discovered M46 independently.
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640: M47 image (m47-negative.jpg) right

Hodierna discovered M47 before 1654. Messier independently rediscovered M47 on February 19, 1771, but recorded the position incorrectly, which resulted in M47 being a “missing Messier Object” until Oswald Thomas discovered and corrected Messier’s error in 1934. It is a measure of the respect accorded to Messier that this incorrect position was repeated in numerous sources for more than 150 years, although there was clearly no object at the position Messier reported. 

M47 is brighter and coarser than its companion M46. At magnitude 5.2, M47 is visible naked-eye as a dim nebulosity under excellent conditions, although I’ve never seen it without optical aid. M47 is a coarse cluster, containing about 50 stars over an area about the diameter of the full moon. The brightest star is magnitude 5.7, and with binoculars M47 looks like a dim version of the Pleiades. At about 78 million years old, this is a young cluster.
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650: M46 and M47 with Binoculars (m46-m47-binocular-negative.gif)

The Astronomical League rates M46 and M47 as “Easy” objects with 7X50 binoculars, which indeed they are from Bullington. Finding M46 and M47 with binoculars is pretty easy. Locate Sirius and Wezen in Canis Major. Sirius is so bright that it makes everything else except Jupiter look dim, but even so Wezen, at magnitude 1.84 is a prominent guide star. Use the Sirius-Wezen line as the baseline of an imaginary equilateral triangle, with its apex pointing away from Orion and in the general direction of Monoceros and Canis Major. Put your binocular in the general area of the apex, where M46 and M47 will be prominent as nebulosities.

It’s possible to get M46 and M47 into the eyepiece of your scope by star hopping, but I find it easier to use the same method that I use for binoculars. Put your Telrad in the general area of the apex of the equilateral triangle of which the Sirius-Wezen line forms the base, and you should be able to see M46 and M47 in your optical finder. If not, it shouldn’t take more than a few seconds of panning around to find them. They’re quite clear in our 8X50 optical finder, and I suspect they’d show up nearly as well in a 6X30.

Once you have M46 and M47 centered in your optical finder, use a low power eyepiece to view them. If you have an eyepiece that provides a true field of about 1.8 degrees or more, you can get M46 and M47 into the same field of view.

M93 (open cluster in Puppis)
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660: M93 image (m93sb-negative.jpg)

M93 is one of the smaller open clusters, with an extent of 22 arcminutes, or about 2/3 the diameter of the full moon. Although it’s small, it’s relatively bright at visual magnitude 6.0. M93 is smaller and brighter than M46, although not as bright as M47. Under very dark and clear skies, M93 is a naked-eye object with averted vision for those with very good night vision.

M93 has at least 80 true members scattered over its 22 arcminute extent, with 60 or so of those visible in small scopes. M93 is triangular, with a distinct wedge or fan shape that some have described as a butterfly or a starfish. The brightest stars in M93 are blue giants, and its age has been estimated at 100 million years, which makes it middle-aged for an open cluster.

Messier discovered M93 on March 20th, 1781. M93 was one of the last objects that he found personally.
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670: Monoceros, Canis Major, and Puppis Overview (mon-cma-pup-overview-negative.gif)
Let’s take another look at the area bounded by Monoceros, Canis Major, and Puppis. Note the geometry between M93 and the stars Aludra and Wezen in Canis Major. Those three objects form a right triangle, with the 4.5 degree line joining Aludra and Wezen forming the base, and the 7 degree line joining Aludra and M93 forming the vertical. As long as you keep that geometry in mind, M93 is always easy to find.
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680: M93 with Binoculars (m93-binocular-negative.gif)
The Astronomical League rates M93 as an “Easy” object with 7X50 binoculars, which indeed it is from Bullington. This slide shows a 7-degree field, which is typical for 7X or 10X binoculars. All you need do to get M93 in your binoculars is put your field in about the location shown relative to Wezen and Aludra, with Azmidiske at magnitude 3.34 about halfway from the center to the edge of the field. M93 should be nearly centered in your view, and will be visible as a moderately large nebulous patch.
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690: M93 with Telrad (m93-telrad-negative.gif)
In order to get M93 with your Telrad, again use the right triangle of which the Wezen->Aludra line is the base. Azmidiske, at magnitude 3.34, is bright enough to be relatively prominent in the Telrad. Put it about halfway between the 2-degree and 4-degree Telrad circles in the orientation shown, and you’ll find that M93 is centered in your optical finder and your eyepiece.

If your night vision is as bad as mine, 4th and even 3rd magnitude stars can sometimes be hard to see in the Telrad. If so, just put the Telrad in about the right location using large scale geometry and use your optical finder, in which Azmidiske will be very prominent, and M93 will appear as a distinct smudge about two-thirds the size of full moon.

Thanks for listening to me tonight. I hope you found it useful, and I hope you’ll try to find these objects yourself. 

If you’re just getting started, keep in mind that “easy” is in the eye of the beholder. What’s easy for me might be very difficult indeed for a beginner. If you’re a beginner, what I describe as “bright” will probably seem impossibly dim to you the first time you find it, and what I describe as “easy” may be very hard indeed for you.

Conversely, there are people in this room who can find things with their viewfinders tied behind their backs that are a real stretch for me to find at all. It’s all about experience. The more you find things, the easier it is to find other things. The other aspect of that is that once you find something, it’s easier to find it the next time. Once you’ve found it three or four times, you’ll never have a problem finding it again.

I’ll remind you again that all of this stuff will soon be up on my web site, which is listed among the resources on the handout sheet.

Incidentally, Barbara and I are forming an astronomy “sub-club” that will focus on organized observing activity. This club will in no way compete with FAS, but will supplement it. We’re planning to join the Astronomical League, which has numerous organized observing programs suitable for everyone from beginners to true experts. We’re doing this because individual memberships are $25 per year, whereas a club membership is only $10 per year plus $3.50 per member. But it’s an all-or-nothing membership, so it would cost FAS more than $200 a year to join AL, which isn’t justified by the few members who might be interested in pursuing AL programs. 

Our sub-club will have only those people who are interested in the AL programs, and will cost $7.50 per year. We’ll hold regular monthly meetings, which I’m tentatively scheduling for the first Wednesday evening each month. If you think you might be interested in the AL programs, there’s more information on the handout. I’d encourage you to visit the AL website and see if you’re interested in one or several of their observing clubs. Of course, feel free to contact me by email or telephone if you want to know more.

And now I’ll open it up to questions.

	M#
	Type
	Distance
	AxisM
	Axism
	Mvis
	SB
	Ease
	RA
	Dec
	Const

	31
	GX
	2,900,000
	178
	63
	3.4
	13.5
	2
	00:42.7
	+41º 16'
	And

	32
	GX
	2,900,000
	8
	6
	8.1
	12.4
	3
	00:42.7
	+40º 52'
	And

	110
	GX
	2,900,000
	17
	10
	8.5
	14.0
	4
	00:40.4
	+41º 41'
	And

	33
	GX
	3,000,000
	73
	45
	5.7
	14.2
	5
	01:33.9
	+30º 39'
	Tri

	52
	OC
	5,000
	13
	13
	7.3
	12.0
	3
	23:24.2
	+61º 35'
	Cas

	103
	OC
	8,500
	6
	6
	7.4
	11.0
	3
	01:33.2
	+60º 42'
	Cas

	34
	OC
	1,400
	35
	35
	5.5
	12.7
	2
	02:42.0
	+42º 47'
	Per

	76
	PN
	3,400
	2.7
	1.8
	10.1
	10.4
	3
	01:42.4
	+51º 34'
	Per

	

	1
	SNR
	6,300
	6
	4
	8.4
	11.0
	3
	05:34.5
	+22º 01'
	Tau

	45
	OC
	380
	110
	110
	1.6
	11.0
	1
	03:47.0
	+24º 07'
	Tau

	36
	OC
	4,100
	12
	12
	6.3
	12.0
	2
	05:36.1
	+34º 08'
	Aur

	37
	OC
	4,400
	24
	24
	6.2
	11.0
	2
	05:52.4
	+32º 33'
	Aur

	38
	OC
	4,200
	21
	21
	7.4
	12.0
	2
	05:28.4
	+35º 50'
	Aur

	

	42
	DN
	1,600
	85
	60
	4.0
	11.0
	1
	05:35.4
	-05º 27'
	Ori

	43
	DN
	1,600
	20
	15
	9.0
	13.0
	1
	05:35.6
	-05º 16'
	Ori

	78
	DN
	1,600
	8
	6
	8.3
	12.0
	3
	05:46.7
	+00º 03'
	Ori

	

	79
	GC
	42,100
	8.7
	8.7
	7.7
	12.0
	3
	05:24.5
	-24º 33'
	Lep

	35
	OC
	2,800
	28
	28
	5.3
	12.0
	2
	06:08.9
	+24º 20'
	Gem

	50
	OC
	3,000
	16
	16
	6.3
	12.0
	2
	07:03.2
	-08º 20'
	Mon

	41
	OC
	2,300
	38
	38
	4.6
	12.0
	2
	06:46.0
	-20º 44'
	CMa

	46
	OC
	5,400
	27
	27
	6.0
	13.0
	2
	07:41.8
	-14º 49'
	Pup

	47
	OC
	1,600
	30
	30
	5.2
	11.0
	2
	07:36.6
	-14º 30'
	Pup

	93
	OC
	3,600
	22
	22
	6.0
	12.0
	2
	07:44.6
	-23º 52'
	Pup


Winter Messier Objects by Group

Resources

If you’re interested in bagging Messier Objects, and in particular if you’re interested in doing the Messier Marathon, I have some suggestions:

· If you don’t have binoculars, get a decent 7X50 or 10X50 model. Binoculars are almost indispensable in hunting down and viewing Messier Objects. If you’re on a budget, the best models I know of are the Orion Scenix, which cost under $100. You can check them out at http://www.telescope.com.

· You don’t have to have a large scope to bag every object in Messier’s list. All of them can be viewed with a 4” refractor, although a 6” or larger scope reveals a lot more detail, particularly if you’re observing from a site with some light pollution.

· Observe the Messiers from the darkest skies you can get to. Many of the objects have low surface brightness, and any light pollution at all makes them very difficult to see.

· If you don’t have a Telrad, get one. Using the Telrad bullseye makes finding Messiers about ten times easier than trying to find them with just an optical finder. Don’t buy one of the Telrad imitators like the Rigel QuikFinder. Go for a real Telrad. You won’t regret it.

· If you have a PC and don’t have a good planetarium program, get one. One of the best I’ve found is the free program Cartes du Ciel, which matches or beats most of the commercial programs. You can download it from http://www.stargazing.net/astropc/. There are numerous free catalogs available for it that cover everything from nebulae to double stars. I wouldn’t be without it. I used it to generate the graphics you saw tonight.

· If you want to run a Messier Marathon, Harvard Pennington’s book, The Year-Round Messier Marathon is indispensable. And, as he says in the book, you can run your own marathon any night of the year. This is the single source that I’ve found most useful in learning to find and observe the Messier Objects.

· Use your web browser to visit SEDS at http://seds.lpl.arizona.edu/messier/Messier.html. This is the single most comprehensive site on the web for information about Messier and his objects. Much of the detail I presented tonight was based on information from SEDS. There’s a lot more there, including detailed information and many images of the various objects. Another valuable web site is the home page of the Astronomical League, at http://www.astroleague.org/. They run numerous organized observing clubs, including the Messier Club and the Binocular Messier Club. Yet another potentially useful source of information is http://www.messiermarathon.com, which appears to be under construction, but already has some useful information.

I should have the content of tonight’s program up on my web site within the next few days. The home page for that information will be http://www.ttgnet.com/astronomy/messier.html. The home page, at least temporarily, for our new organized observing sub-club will be http://www.ttgnet.com/astronomy/ws-al.html.

If you need to contact me, my email address is thompson@ttgnet.com and my phone number is 336-725-4549.

