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M-46/NGC-2438 – Open Cluster & Planetary Nebula in Puppis 

Introduction 

The purpose of the observer’s challenge is to encourage the pursuit of visual observing.  

It is open to everyone that is interested, and if you are able to contribute notes, drawings, or 

photographs, we will be happy to include them in our monthly summary.  Observing is not only 

a pleasure, but an art.  With the main focus of amateur astronomy on astrophotography, many 

times people tend to forget how it was in the days before cameras, clock drives, and GOTO.  

Astronomy depended on what was seen through the eyepiece.  Not only did it satisfy an innate 

curiosity, but it allowed the first astronomers to discover the beauty and the wonderment of the 

night sky. 

Before photography, all observations depended on what the astronomer saw in the 

eyepiece, and how they recorded their observations.  This was done through notes and drawings 

and that is the tradition we are stressing in the observers challenge.  By combining our visual 

observations with our drawings, and sometimes, astrophotography (from those with the 

equipment and talent to do so), we get a unique understanding of what it is like to look through 

an eyepiece, and to see what is really there.  The hope is that you will read through these notes 

and become inspired to take more time at the eyepiece studying each object, and looking for 

those subtle details that you might never have noticed before.  Each new discovery increases 

one’s appreciation of the skies above us.  It is our firm belief that careful observing can improve 

your visual acuity to a much higher level that just might allow you to add inches to your 

telescope.  Please consider this at your next observing session, as you can learn to make details 

jump out.  It is also a thrill to point out details a new observer wouldn’t even know to look for in 

that very faint galaxy, star cluster, nebula, or planet. 



M-46/NGC-2438 – Open Cluster & Planetary Nebula in Puppis 

Messier 46, also known as NGC-2437 is an open cluster in Puppis.  It was discovered by 

Charles Messier in 1771.  The cluster shines at a mag. 6.1 and lies approximately 5,500 light 

years distant.  It’s approximately 100 million years old. 

This cluster is also the home of planetary nebula NGC-2438.  Though it appears to be 

within the cluster, since it doesn’t appear to have the same radial velocity, it has been deemed to 

be a separate object that just happens to be aligned within the path of the cluster from our line of 

site. 

NGC-2438 was discovered by William Herschel on March 19, 1786.  At approximate 

mag. 10.8, it’s a tiny planetary but still easy to spot in even small apertures.  It is about 2,900 

light years away, actually closer than the main body of M-46.  It was formed by the death of the 

red giant star at its center, which shines at a feeble mag. 17.7. 



Observations/Drawings/Photos 

Dr. James Dire:  Observer from Hawaii 

 

To find M-46, pan 13.5º east of Sirius (Alpha Canis Majoris) along a line passing through 

the star Muliphein (Gamma Canis Majoris).  M-46 is richly packed with around 150 stars of 

mag. 10-13.  The entire cluster may contain 500 stars!  The brightest star in the cluster just 

exceeds mag. 9 and the cluster’s integrated visual mag. is 6.1. 

A fascinating feature of M-46 is the presence of a small planetary nebula, NGC-2438, 

located on the north side of the cluster, 7 arc minutes from the center.  The nebula is 1.2 arc 

minutes in diameter and shines at mag. 11.5.  Averted vision may be needed to see it in an 8-inch 

telescope depending on sky conditions.  The nebula will appear colorless to the eye even though 

it has blue and red colors on CCD images. The star that formed the planetary nebula is 

magnitude 17.7.  If you think you can see it, you probably are just seeing one of several brighter 

stars that are either foreground objects along the line of sight or background stars shining 

through the nebula.  High magnification images of NGC-2438 show at least 6 stars brighter than 

the central star within the apparent boundary of the planetary nebula. 

M-46 lies 5,400 light years away.  The cluster is thought to be 300 million years old.  The 

planetary nebula NGC-2438 lies only 2,900 light years away, so it’s not actually in M-46, but a 

foreground object.  The nebula and its central star are receding from Earth in the direction of M-

46, approaching the cluster at a speed of 35.6 kilometers per second.  At that speed, the planetary 

nebula’s central star will take 21 million years to reach the vicinity of M-46.  The cluster will 

still be there, but the planetary nebula will have long faded away. 

Charles Messier recorded M-46 in the year 1771, a few days after he published his first 

catalog containing M-1-M-45.  Messier’s primitive optics where not fully capable of resolving 

M-46 and he incorrectly thought the cluster might contain some nebulosity.  NGC-2438 was 

discovered by William Hershel in 1827. 



Photo caption:  I took this image of M-46 with an SBIG ST-2000XCM CCD camera with 

a 20-inch f/8 Ritchey-Chrétien Cassegrain telescope. 

 

Below is another shot I took with a 4-inch APO refractor. 

 



Jaakko Saloranta:  Observer from Finland 

 

A terrific, dynamic duo!  With a smaller aperture telescope, M-46 appeared as a bug-

shaped clustering of 40 stars 15' in size.  The cluster was best at low to medium powers when the 

stars were packed in and the cluster had a faint glow of unresolved stars visible in the 

background.  Stars nearly of equal mag. with ~100 stars mag. 11-13 visible.  A bright mag. 9 star 

was visible in the W, being a probable non-member of the cluster.  No obvious points of 

concentration.  Two areas clear of stars were visible NW from the cluster’s core.  Nearly filled 

the field @ 120X (25’). Planetary nebula NGC-2438 was visible in the NE as a roundish, even 

brightness glow.  @ 400X (6’) NGC-2438 was a roundish, bright planetary nebula with an 

obvious ring structure.  Without an O-III filter, the nebula had a faint ~ mag. 14 star visible 

within the ring, being slightly off-center to the NW.  With the filter, the edges appeared 

somewhat brighter – especially in the NE and E - than the rest of the halo. 

 



Glenn Chaple:  Observer from Massachusetts 

 

On March 30, 2013, I made this observation.  I've seen these with my 10-inch Dob, but 

wanted to see if the planetary could be glimpsed with a small-aperture scope.  Indeed, it could!  

Using a small 4.5-inch Dobsonian reflector and a 6mm eyepiece, I could (barely) pick out NGC-

2437 with averted vision.  It was so ghostly that I asked fellow ATMoB member and deep-sky 

aficionado Steve Clougherty to confirm my sighting, which he did.  The sky at our observing site 

suffers from some light pollution (limiting magnitude was about 5) so I'd guess that a 60mm 

(2.4-inch) refractor and magnification of 100X would capture NGC-2437 in a dark-sky site. 



John Goss:  Observer from Virginia 

 

I was looking through some 5 year old files and came across this drawing of M-46.  

There were no notes accompanying it.  I wish I had them, because now I'm curious as to the 

telescope and sky details. 

 



Jim Gianoulakis:  Observer from Nevada 

 

This object surprised me with the beauty revealed by the image.  I literally stared at it for 

45 minutes marveling on the intricate star patterns and groupings.  It’s a grouping of stars 

perhaps 150 in the mag. 10 - 13 range with a total population of perhaps 500.  It’s believed the 

cluster is approximately 300 million years in age, approximately 30 light years in width and lies 

5,400 light years distant. 

M-46 provides a beautiful background of stars for the planetary nebula NGC-2438.  

While it appears to be bounded by the cluster, it’s in reality just in the line of sight.  The close up 

of NGC-2348 shows a prominent central star. 

Something new I learned, this was the first object Messier discovered after publishing his 

first edition of objects that stopped at M-45, the Seven Sisters.  Messier added M-46 to the 

collection in February of 1771. 

 

 



 

 



Jay and Liz Thompson:  Observers from Nevada 

 

 

Jay and Liz Thompson observed M-46 and NGC-2438 from their back yard in 

Henderson, NV on January 18, 2013 and April 1, 2013 with a 14-inch f/11 SCT.  With a 40mm 

eyepiece (98X), M-46 appeared as a nice open cluster taking up most of the field of view.  NGC-

2438 was seen as a ghostly planetary nebula superimposed with the cluster.   Examination of 

NGC-2438 with a 14mm eyepiece (279X) showed a darker central area, though relatively 

smaller and less distinct than that of M-57.  The nebula was observed with and without an OIII 

filter. 



Roger Ivester:  Observer from North Carolina 

 

On April 10, 2013, I observed M-46 and NGC-2438 from my moderately light-polluted 

backyard in the foothills of North Carolina.  The conditions were NELM 4.6.  I used a 10-inch 

f/4.5 reflector and a 4-inch refractor. 

Using the 10-inch reflector, open cluster M-46 was easily seen through my 8X50 finder, 

appearing as a hazy patch of very faint stars.  When observed through the main scope, it 

presented itself as very rich, with a mostly round distribution of stars.  In the central region was a 

small ring devoid of stars, which was remarkably round.  The stars of this cluster were very 

similar in magnitude throughout the cluster, with the exception of a couple of brighter stars 

toward the SW edge.  Embedded planetary nebula NGC-2438 was very dim, and appeared as a 

faint and small bubble at low power.  When increasing the magnification to greater than 200X, 

the planetary appeared slightly elongated with a SE-NE orientation, and the edges of the ring 

became very uneven in texture.  At this magnification, the mag. 13 center star became visible. 

With the 4-inch refractor, M-46 at 38X appeared very rich and large with two brighter 

stars toward the SW edge.  The planetary nebula at this low power was very difficult, and 

required averted vision.  When increasing the magnification to 125X, the cluster appeared to 

come to life, almost sparkling with too many stars to count.  At this magnification, the planetary 

became very easy to see, with a darker center void when using averted vision. 

With the 4-inch refractor effectively stopped down to 60mm, at 63X, the cluster appeared 

rich, a mostly round shape, but very dim.  When increasing the magnification to 125X I was very 

surprised to see the planetary nebula, however, with difficulty. 



 



Debbie Ivester:  Observer from North Carolina 

 

On April 10, 2013, I observed M-46 and NGC-2438 from my moderately light-polluted 

backyard in the foothills of North Carolina.  The conditions were NELM 4.6.  I used a 10-inch 

f/4.5 reflector. 

My first impression of this open cluster was how dim it appeared at 104X with a 10-inch 

reflector.  I could see what appeared to be hundreds of very faint stars, and all but a few seemed 

to be of a similar magnitude.  After a few minutes of careful viewing, the many stars began to 

look like crushed diamonds on black velvet.  When increasing the magnification to 208X, 

planetary nebula NGC-2438 gave me the impression of a very dim soap bubble. 



Fred Rayworth:  Observer from Nevada 

 

I’ve bothered to record this cluster and nebula five times in my log though I’ve seen it at 

least dozens of times.  As an open cluster, it’s fair to middling in interest as far as I’m concerned.  

It’s a medium-populated clump of stars in an already rich star field.  It was bright enough to 

make Messier’s catalog so that’s a plus, however what really makes it stand out is the little 

planetary nebula, NGC-2438.  A rather startling and nice surprise.  That makes it one of my 

favorite clusters to visit and was a real surprise to see I only logged it those five times. 

I last visited it in Death Valley on February 9, 2013 from Furnace Creek Ranch for the 

Observer’s Challenge.  However, it was getting late, there was a stiff and very cold breeze 

making my eye water and I wasn’t entirely happy with my notes.  Just on a spur of the moment 

thing, I broke my rules and went out on a Friday night to Redstone Picnic Area, on the north 

shore of Lake Mead, my usual dark sky location.  It was pretty obvious my usual Saturday 

evening observing plans were going to be a washout and as it turns out, I was right. 

I found an observing partner, one of our Challenge contributors, Jay Thompson and I was 

there.  For this session, I took my time with the benefit of outstanding weather.  The cluster and 

nebula were full-on spectacular.  My log notes for M-46 are as follows:  “Nice sprinkling of 

mostly even-magnitude of stars with a few brighter and dimmer ones mixed in.  The planetary, 

NGC-2438 sat to one side.  Also noted several random voids among the stars including the one 

Roger Ivester was talking about next to the nebula.  It was roughly round with two stars within it. 

(NOTE:  My illustration has an arrow pointing to it though my drawing skills don’t show it as 

clear as it looked in the eyepiece.)  There were several others.  There was also a stretched 

triangle of bright stars on the opposite side of the cluster from the nebula, two within the cluster 

and the third just outside of it.” 

As for the nebula, NGC-3428, here’s what I found:  “Nice little planetary within M-46.  

At 102X, it appears almost solid with just the hint of something going on in the middle.  Could 

easily see a star off-center in the middle.  At 220X, the center was plainly hollow and the mag. 

13 star was plain as day.  Tried for the central star but no way. Found out later it's mag. 17.7!  

The nebula was an oval sloppy thick ring, heavier to the side closest to the mag. 13 star.  There 

was another star there also in images but couldn't spot that one either.  Another star sits just off 



the opposite edge of the nebula from the thick end and the mag. 13 star.  The donut was flaky, 

especially at the thicker end and seemed to have an outer and inner ring or maybe a rough outer 

edge.  At 390X, the center filled in again but the outer edge got rougher in appearance, especially 

the thicker outer edge at the extreme end.” 

Overall, it was a great object and a great night. 

 



Gus Johnson:  Observer from Maryland 

 

1968 - 6-inch @ 59X:  Very large cluster of faint mostly equal magnitude stars.  

Planetary nebula, NGC-2438 was round with a brighter star situated on the SE corner.  The 

planetary nebula shone very dimly. 


