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Constellation of the Month: Lepus 
It would be easy—and obvious—to go with the King of the Winter Skies, Orion, for this January’s edition 
of this column. I’ve been avoiding the obvious, though, so we’re going to skip Orion for a later year, and 
choose a smaller nearby constellation that often gets ignored in favor of richer, brighter game. 

Lepus, the Hare, lies below Orion as seen from the Northern Hemisphere. It’s a small constellation, 
ranking only 51st among the 88 constellations. Despite being one of the original 48 constellations of 
Ptolemy and being adjacent to Orion, Lepus has very little associated mythology; it’s usually merely the 
prey for Orion’s hunting dogs, Canis Major and Canis Minor, as Orion himself grapples with Taurus the 
Bull. To The Chumash people of California, the stars of Lepus and many of those of Canis Major 
(including Sirius) made up the southern Coyote, Mech, who was also associated with fishing—hence the 
resemblance of the constellation to a fishing net. 

By Andrew Edelen

Lepus, as seen in modern star charts. Courtesy IAU and Sky & Telescope 
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Constellation of the Month: Lepus 
There is one Messier object within Lepus: the small globular cluster M79. The winter sky is largely 
devoid of globulars, as we are facing away from the center of the galaxy in winter; the outer spiral arms 
of the Milky Way are visible here, and beyond them the void of intergalactic space. M79 is the brightest 
of three NGC-numbered globulars in the winter (it’s also known as NGC 1904; the other two winter 
NGC globulars are NGC 2419 in Lynx and NGC 2298 in Puppis). There are other globulars in the winter 
sky, but they require serious aperture and persistence to track down. 

M79 is our binocular object this month, and it isn’t at all easy from city limits. The cluster appears as 
merely a fuzzy 8th-magnitude star (a description we’ll use often with binocular objects) or, in somewhat-
bigger binoculars, as a tiny nebulous blur. To find it, draw a line from Alpha Leporis through Beta 
Leporis—a three-degree distance—and extend it by four degrees. M79 is quite concentrated as globulars 
go, and will require at least a 10-inch telescope to start resolving into stars.  

By Andrew Edelen

Chart of targets in this month’s column. Adapted from Toshimi Taki’s Mag 8.5 Star Atlas

(http://takitoshimi.starfree.jp/atlas_85/atlas_85.htm)
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Constellation of the Month: Lepus 
Our target for 2-inch telescopes this month is an unusual one: the open cluster NGC 2017. NGC 2017 
consists of a single star system—h 3780 (lowercase h for John Herschel)—which is actually a sextuple star. 
Four of the stars can be seen in a 2-inch scope, but the other two components are too close to other 
members of the system to be seen in anything smaller than an 8-inch scope. (The four primary 
components, however, may be visible even in binoculars.) These stars range from 7th to 10th 
magnitude, and are of contrasting orange, yellow, and blue. 

There has been considerable debate about the nature of open clusters: where does the definition 
begin and end, and what physical properties distinguish a true open cluster from a single populous star 
system, or from an OB association, or from a “moving group” like the stars of the Big Dipper? NGC 2017 
is an object on the forefront of the discussion. To find this sextuple system, nudge your telescope 1.5 
degrees due east of second-magnitude Alpha Leporis (Arneb). 

Lepus contains a wide variety of deep-sky objects; one of these, R Leporis, is the most-famous object of 
its type. R Lep—also known as Hind’s Crimson Star—is a carbon star, a type of variable red giant that has 
an enormous amount of carbon and oxygen (much of it as carbon monoxide) in its atmosphere. This 
atmospheric carbon filters out the blue light from the star’s spectrum and visual appearance, making 
the star seem an intense shade of red (particularly when the star is at its minimum brightness.) We first 
discussed carbon stars in the August IO with the star V Aquilae, although R Leporis is largely considered 
to be the finest of the type. 

The variability period of R Leporis has a mean of 427 days, during which the star fades from magnitude 
5.5 to magnitude 11.7. This makes R Leporis a fine target for a 4-inch telescope, even at minimum.  In 
estimating the star’s magnitude, it’s helpful to go to the webpage of the American Association of 
Variable Star Observers (AAVSO) and download a finder/comparison chart; go to https://
app.aavso.org/vsp/ and type in the name of the star (usually the letter name and three-letter 
constellation abbreviation, e.g. R Lep), set the magnitude cutoff and field size (I usually go with a one-
degree field and a magnitude limit two magnitudes dimmer than the star’s minimum magnitude), and 
you’ll generate a chart like this:

By Andrew Edelen
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Constellation of the Month: Lepus By Andrew Edelen
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Constellation of the Month: Lepus 
Note that the comparison magnitudes are listed without decimal points; 111= 11.1, 109 = 10.9, etc. 

For a tutorial on how to use AAVSO’s resources, go to https://www.aavso.org/sites/default/files/
10startutorial-2013.pdf 

Although most of Lepus’ deep-sky objects are galaxies, few of them are among the constellation’s 
showpieces. Its best galaxy is NGC 1964, an inclined spiral some 72 million light-years away and our 
target for 6-inch telescopes this month. It’s not an easy target, extending about 1’ x 0.3’ in a smaller 
scope and fairly faint. The galaxy has a brighter center and an obvious stellar nucleus. Larger scopes 
show a much-greater extent to the galaxy’s halo and a bright core; in a 12-inch scope, some spiral 
structure can be implied. 

The galaxy is easy to find; it lies about 40% of the way from Beta Lep to Gamma Lep, and  slightly south 
of that line. 

Aside from R Lep and M79, Lepus’ showpiece object is the odd-colored planetary nebula IC 418. Don’t 
let the IC designation discourage you—in an 8-inch scope at high power, this is a pretty-bright (though 
small) nebula, an off-color ring of fuzz around a bright central star. This color, a brownish-pink hue that 
shows better in larger scopes, gives IC 418 the nickname “The Raspberry Nebula.” (In an 8-inch, the 
nebula may appear slightly bluish.) Large scopes will reveal some fibrous texture to the thin ring of 
nebulosity. The 10.5-magnitude central star is one of the brightest of any planetary nebula, although 
using a nebula filter to find the ring will naturally diminish the star quite a bit. 

Look for IC 418 in the constellation’s northern reaches. It lies along a line drawn through Iota Lep 
through Nu Lep (the tips of the Hare’s “ears”), about the same distance from Nu as Nu is from Iota.  

What’s better than observing a galaxy? How about observing two (or more) galaxies at once? The bright 
pair of NGCs 1888 and 1889, also known collectively as Arp 123, are our object for 10-inch scopes in 
Lepus. NGC 1888 is a brightish edge-on spiral galaxy, extending about 1.5’ x 0.5’, with the tiny elliptical 
galaxy NGC 1889 touching the larger galaxy’s NE edge. Both galaxies have brighter centers that can be 
noted in a 10-inch scope. 

Halton Arp, often referred to as a “maverick astronomer” for his belief that redshifts are not acceptably 
accurate for measuring cosmological distances, was otherwise best-known for his catalogue and 
research into peculiar galaxies; Arp’s catalogue of distorted, interacting, or otherwise unusual galaxies 
or multiple galaxies. Observing the Arp Catalogue is one of the more-challenging observing programs 
of the Astronomical League, and requires observing 100 of the 338 entries in Arp’s catalogue.

By Andrew Edelen
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Constellation of the Month: Lepus 
Those with larger telescopes and a thing for eye strain should also try to spot the nearby edge-on spiral 
PGC 17217/2MASX j05234125-1123160 (whew!), which lies 11’ NE of the NGC 1888/1889 pair. 

I’ll admit that I’ve not seen the giant planetary nebula Abell 7, our target for large telescopes this month. 
(If anyone in EAS has seen this planetary nebula, be sure to let me know!) This huge (8’) ghostly bubble 
of dying-star matter is a challenge not simply because of its extremely-low surface brightness, but 
because of its southerly declination; it reaches 30 degrees above the horizon, but coupled with its 
dimness, this makes Abell 7 an extremely-elusive target. 

Confusingly, there are two Abell catalogues, and both are of totally different object types. The larger 
catalogue contains galaxy clusters (prefix: AGC). Abell’s catalogue of planetary nebulae has only 100 
entries, but all are quite difficult without large aperture—and many of them even with large aperture. (A 
few of Abell’s planetaries are actually galaxies or flaws on the Palomar Sky Survey plates.)  

Look for Abell 7 just under 2.5 degrees WNW of third-magnitude Mu Leporis; in fact, drawing a line 
from Alpha Lep through Mu and extending that line by 2.5 degrees will put you very close to the 
nebula. Use low magnification at first, coupled with an O-III or UHC filter to suppress the background 
noise. Once you’ve found the nebula, you can try it without a filter, or at higher magnification. Expect to 
see a vague, irregular brightening of the background sky, but not much fine detail. 

Lepus doesn’t have the jaw-dropping showpieces of Orion or Canis Major, and it lies mostly below the 
plane of the Milky Way. Nonetheless, the Hare hosts a variety of interesting (if subtle) objects worth 
seeking out, regardless of your optics’ aperture. After you’ve had your fill of the winter showpieces, 
drop south for a visit with those that Lepus has to offer. 

By Andrew Edelen

Eugene Astronomical Society 
PO Box 591 

Lowell, OR 97452 

Annual Club Dues $25  
EAS is a proud member of The Astronomical League.
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Member astrophotography in this issue
[1] M42, The Great Orion Nebula by Mark Wetzel 

Casitas de Gila, NM, October 29 – 30, Gold Canyon, AZ, December 23 – 24, 2022 

Since I purchased my SVX102T refractor, I have image some of the most photographed deep sky objects.  
M42, the Great Orion Nebula is usually one of the first targets a new astrophotographer photographs.  It was 
one of my first targets with an SCT.  However, it is a challenge to image and process properly as it is both 
very bright and dim, requiring multiple exposure times.  For red, green and blue filters, I took multiple 15, 
30, 60 and 120 second exposures over five nights.  I also captured 3nm Hydrogen-alpha filter data with 60, 
120 and 240 second exposures.  M42 was the third target in New Mexico and the second target in Arizona 
imaged each night.  All of the data were used to construct high dynamic range (HDR) masters for each filter. 

I started to process the data using a similar workflow in PixInsight as I have done with other nebulae.  
However, it was indeed challenging to produce an acceptable image that preserved the bright core of the 
nebula and showed sufficient details in the dark clouds.  The WeightedBatchPreprocessing script (WBPP) 
was used to calibrate and integrate each set of subframes per exposure and filter.  Fifteen integrated master 
images were produced.  I failed to obtain useful HDR composites using the GradientHDRComposition tool.  
So, I turned to the HDRComposition tool and adjusted the parameters as follows: binarizing threshold = 
0.800, Mask smoothness = 25, Mask growth = 2.  The R, G and B composites were acceptable, but the dark 
clouds lacked detail.  However, the Ha composite captured sufficient details.  I combined the red, green and 
blue masters to create an RGB color image.  Incorporating Ha into the red channel produced an image that 
too red.  I saved the Ha master for luminance processing.  Background extraction (DBE or ABE) was not used 
as there was little sky background in the image.  I calibrated the color with the new 
PhotospectroscopicCalibration tool, which worked beautifully after plate solving the image.  Background 
neutralization was then done. 

From this point, I had many problems processing the RGB image, and I had to start over several times.  I was 
forced to experiment with each tool selection and parameter settings.  I was excited to try BlurXTerminator 
on a nebula.  I used the FHWMEccentricity script to calculate a point spread function (PSF) for the stars.  
However, BlurXTerminator destroyed the very small Trapezium stars leaving behind chrominance “debris”.  
After many iterations, I finally ended up masking the core with a range mask to make BlurXTerminator work 
its magic (note: BlurXTerminator seems to honor masks).  Stretching was also fraught with problems.  I used 
the GeneralizedHyperbolicStretch tool in successive steps.  After the first, small stretch, I masked the core 
region.  The, as I stretched again, I tuned the core mask so that the core blended with the rest of the image 
without artifacts.  NoiseXTerminator was used to denoise the RGB image.  StarXTerminator was then applied 
to the stretched RGB image to remove the stars.  The stars were saturated and set aside for later processing. 

Next, I tried many different combinations of the RGB luminance and Ha master to preserve the “Running 
Man” while enhancing the details in the dark regions.  The combined HaLum image was then stretched 
using a core mask same way as the RGB color image.  The HaLum image was denoised with 
NoiseXTerminator and the stars were removed with StarXTerminator. The stars HaLum image was used later.  
The image was sharpened, and the contrast was enhanced with the HistogramEqualization tool run with 
three kernel sizes.  Both starless and stars RGB images were combined with luminance images.  The colors 
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were adjusted and saturated.  The final starless HaLRGB nebula was combined with the LRGB stars using the 
PixelMath combine function with the opscreen() parameter.  Photoshop was used to fine tune saturation and 
sharpness in selected areas of the frame, and to crop and save as a Jpeg file.   

Messier 42, M42, or NGC 1976, the Great Nebula in the constellation Orion, is a large star forming region in 
Orion’s sword that is visible to the naked eye with an apparent magnitude of 4.0.  In the bright center, there 
is a very young open cluster, the Trapezium, with four primary stars within a diameter of 1.5 light years.  Two 
of these can be resolved into their component binary systems on nights with good seeing, giving a total of 
six stars.  The Trapezium cluster is a component of the much larger Orion Nebula, an association of about 
2,800 stars within a diameter of 20 light years, spanning 24 light years (1 degree of sky).  The Orion Nebula 
is surrounded by the much larger Orion molecular cloud complex, which is hundreds of light years across, 
spanning the whole Orion Constellation.  M42 has revealed much about the process of how stars and 
planetary systems are formed from collapsing clouds of gas and dust.  Astronomers have directly observed 
protoplanetary disks and brown dwarfs within the nebula, intense and turbulent motions of the gas, and the 
photo-ionizing effects of massive nearby stars in the nebula.  M42 is the closest region of massive star 
formation to Earth, about 1,350 light years away (Wikipedia, NASA). 

While the Orion nebula was known since antiquity, the first detailed observation of nebulosity was made on 
November 26, 1610 by French astronomer Nicolas-Claude Fabri de Peiresc.  Charles Messier observed the 
nebula on March 4, 1769, and he also noted three of the stars in Trapezium.  Messier published the first 
edition of his catalog of deep sky objects in 1774 with the Orion nebula listed as the 42nd entry.  On 
September 30, 1880, Henry Draper used the new dry plate photographic process with an 11-inch (28 cm) 
refracting telescope to make a 51-minute exposure of the Orion Nebula, the first instance of 
astrophotography of a nebula in history. In 1883, amateur astronomer Andrew Ainslie Common used the dry 
plate process to record several images in exposures up to 60 minutes with a 36-inch (91 cm) reflecting 
telescope in Ealing, west London.  For the first time, these images showed stars and nebula detail too faint to 
be seen by the human eye (Wikipedia). 

Imaging details: 

Stellarvue SVX102T with SFR0.74 focal reducer (FL = 528mm, f/5.2) 
ZWO off-axis guider (OAG-L) with a ZWO ASI 174MM mini guide camera 
Losmandy G11 mount with Gemini 2 
ZWO ASI 2600MM Pro cooled monochrome camera (-10C) 
Chroma 36mm filters:  Luminance, Red, Green, and Blue 
Equatorial camera rotation: 270 degrees 

Software:       Sequence Generator Pro, ASTAP plate solving, PHD2 guiding,  
        Losmandy Gemini ASCOM mount control and web client interface, 
        SharpCap Pro for polar alignment with the Polemaster camera, 
        PixInsight 1.8.9 with StarXTerminator (AI version 10) and NoiseXTerminator, 
        Photoshop CC 2022
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Red     15 sec x 45 subframes (11.25 min), Gain 100, Offset 68, 1x1 binning 
Red     30 sec x 45 subframes (22.5 min), Gain 100, Offset 68, 1x1 binning 
Red     60 sec x 70 subframes (70 min), Gain 100, Offset 68, 1x1 binning 
Red     2 min x 55 subframes (110 min), Gain 100, Offset 68, 1x1 binning 
Green   15 sec x 45 subframes (11.25 min), Gain 100, Offset 68, 1x1 binning 
Green   30 sec x 45 subframes 22.5 min), Gain 100, Offset 68, 1x1 binning 
Green   60 sec x 65 subframes (65 min), Gain 100, Offset 68, 1x1 binning 
Green   2 min x 56 subframes (112 min), Gain 100, Offset 68, 1x1 binning 
Blue    15 sec x 45 subframes (11.25 min), Gain 100, Offset 68, 1x1 binning 
Blue    30 sec x 45 subframes (22.5 min), Gain 100, Offset 68, 1x1 binning 
Blue    60 sec x 60 subframes (60 min), Gain 100, Offset 68, 1x1 binning 
Blue    2 min x 63 subframes (126 min), Gain 100, Offset 68, 1x1 binning 
Ha      60 sec x 70 subframes (70 min), Gain 100, Offset 68, 1x1 binning 
Ha      2 min x 55 subframes (110 min), Gain 100, Offset 68, 1x1 binning 
Ha      4 min x 50 subframes (200 min), Gain 100, Offset 68, 1x1 binning 

Total integration time: 17.1 hours

President: Andrew Edelen 618-457-3331 

Secretary: Randy Beiderwell 541-342-4686  

Board: Andrew Edelen, Randy Beiderwell, Ken Martin, Robert Asumendi, Dan Beacham


