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November 2019       Newsletter Editor — John Wingard — jwin1048@gmail.com 

        Moon Phases  

November 19 — Last Quarter 

November 26 — New Moon 

December 4 — First Quarter 

December 12 — Full Moon 

December 19 — Last Quarter 

December 26 — New Moon 

January 2 — First Quarter 

January 10 — Full Moon 

 

Stay in touch with us 

http://www.auburnastro.org 

https://www.facebook.com/

groups/79864233515/ 

 

AAS Website Update 

The transfer of our old web page to a new hosting service has finally 

been completed. Our web page URL is still the same as it has been 

but it will now take you to our new site. It is still a work in progress. 

AAS member Christopher Ward is in the process of adding elements 

and information to it while continuing his studies at AU. If anyone 

has any comments or suggestions regarding the new web page, 

Upcoming Events 

In keeping with our formal meeting schedule that we have observed 

for the past couple of years, our next formal club meeting is set for 

Friday, February 7, 2020. The meeting location will be in Room 215 

of Davis Hall (Aerospace Engineering) on the AU campus. Meeting 

time will be 7:45 PM CT. 

We have a star gaze tentatively scheduled at Kiesel Park in Auburn 

on Saturday, February 1, 2020. This is in support of the Kreher Pre-

serve & Nature Center. Additional details will be posted later as we 

get closer to the date. Kiesel Park is located just West of Auburn on 

Chadwick Lane. Chadwick Lane can be accessed from either Hwy. 14 

on the North end or from Wire Road on the South end. The Hwy. 14 

intersection is located just across from the University Station RV 

Park. 

Important...For those that have registered with Russell Lands for 

use of the Heaven Hill observing site, you will need to renew your 

registration after the first of the year for 2020. I will include a copy 

of the registration form in the December newsletter. 

http://www.auburnastro.org
https://www.facebook.com/groups/79864233515/
https://www.facebook.com/groups/79864233515/
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Mercury Transit of 2019 

The much anticipated transit of the planet Mercury across the face of the Sun has come and gone. We hope that you had a chance 

to view this semi-rare phenomenon, the next of which will not occur until the year 2032. AAS member Mike Lewis was set up at his 

location near Alexander City, AL on the morning of November 11, 2019 and provides a shot of his equipment setup and a couple of 

shots of the transit itself. These photos serve to illustrate just how big the Sun is in relation to most of the planets. You would have 

needed a telescope to even make out the tiny “dot” of Mercury as it crossed in front of the Sun. Mike shot these with a 127mm ED 

doublet refractor with a solar filter and a DSLR camera. 
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AAS member John Wingard captured these two lunar photos on November 1, 2019 as the moon was in it’s waxing crescent phase. 

Both images feature the area around Mare Fecunditatis or The Sea of Fertility. Images were taken using a Questar 3.5” scope with 

a 3X focal extender and ASI174-MC camera. Processing was in Autostakkert 3.0, Registax 6 and Photoshop CC. 
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A Brief Introduction to Narrow-Band Astrophotography 

If you have been following our AAS Facebook page recently you have probably seen some very good image 

captures from AAS members Jay Hall and Chris Young. These images are taken with dedicated astrophotog-

raphy cameras and refractor telescopes. In most cases, they are captured using narrow-band filters as op-

posed to the filters used in more common color cameras. The field of high-end astrophotography can be very 

complex and involved and this brief article will only touch on some of the basic concepts. 

 

First, a little color theory 

The range of visible light that we can see consists of a spectrum of different colors that range in wavelengths 

from approximately 400 nanometers to about 700 nanometers. Bluish colors are on the low end of the spec-

trum and reddish colors are on the high end. All of the other colors fall somewhere in between the two ex-

tremes. In the human eye, there are three groups of color receptors, or cones, in the retina that are sensitive 

to three primary segments of the visible spectrum, red, green and blue. When you see the term RGB, that is 

what it is referring to. The human brain takes the signals from these three receptors in the eye and combines 

them into what we then perceive as a color image. So in effect, the human eye is an RGB device. Similarly, 

when you use a typical digital camera to take a photograph, the sensor in the back of the camera is designed 

in such a way that there are individual cells, or pixels, that have either a red, green or blue filter over them. 

As an image is taken, the camera sensor then generates a signal from each one of the three color channels 

and records it on a memory card as a digital file. This file can then be displayed on a color monitor, also an 

RGB device, or perhaps printed out on a color printer. Without getting into the details here, most common 

printers like ink-jet and laser printers use four ink colors—cyan, magenta, yellow and black, or CMYK. Soft-

ware within the printer converts the RGB image information into equivalent CMYK information that is then 

sent to the printheads in the printer. The result is a reasonable facsimile of the original scene. 

 

Color Astrophotography 

There are two basic approaches to capturing color images with telescopes and cameras. The easiest and 

most direct way is to simply use a full-color camera. This could either be a dedicated astrophotography cam-

era, a standard digital single-lens reflex camera (DSLR,) or even a color cell phone camera. You have probably 

seen many outstanding images of astronomical objects that have been acquired using this method and there 

is certainly nothing wrong with it. However, unless you are fortunate enough to live in an area with reasona-

bly dark skies, there are some issues with this approach. Most of the typical astronomical targets such as 

nebula and galaxies are very, very faint. When viewing them through a telescope by eye, most of them still 

appear as very faint, wispy objects. That’s why we sometimes call them “faint fuzzies.” In order to capture 

more detail, we must resort to using sensitive cameras and very long exposures. Here is where you will run 

up against the enemy of practically all astrophotographers, light pollution. Light from local sources such as 

floodlights and streetlights, combined with light from cities and towns combine to scatter this light up into 

the atmosphere where it will severely interfere with photographing or even viewing faint astronomical ob-

jects. 
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Wide-band vs. Narrow-band 

To combat the problem of light pollution, short of moving to a darker site, we can employ some ingenious 

techniques to permit us to capture some very good images. But first, we need to learn a little more about the 

astronomical targets that we are trying to capture. Many of the nebulas that astronomers like to image are 

known as “emission” nebulas. What this means is that the nebulas are composed of clouds of gasses that 

have been blown off of stars that are imbedded within them. Radiation energy from these embedded stars 

cause the gas clouds to actually glow and emit light, hence the name emission nebulas. We find that the bulk 

of these gasses are made up from three major elements, hydrogen, oxygen, and sulfur. Hydrogen is the most 

plentiful element, followed by oxygen, and lastly by sulfur. The light emitted from each of these three ele-

ments are very narrow in terms of their wavelength. Traditional wide-band RGB filters, which cover the en-

tire visible spectrum, also capture much of the light-pollution wavelengths of light as well, thus interfering 

with what we are trying to image. Instead, why not use three filters centered around the three wavelengths 

coming from the emission nebula. All of the essential information is captured while all of the non-essential 

information is rejected. This is the basic concept behind narrow-band imaging. Below are two diagrams that 

illustrate the filter response of traditional RGB filters vs. narrow-band filters. 

Typical RGB filter widths. These are what you 

would find in most standard color cameras. 

The widths of typical narrow-band filters superim-

posed on the RGB filter widths.  

The second part of the narrow-band technique is to use a black & white or monochrome camera and shoot 

individual exposures through each one of the narrow-band filters. Typically, instead of shooting one long ex-

posure, many shorter exposures are captured and then merged together into a single image for each of the 

three filters. This results in an image with less noise and greater resolution. The actual technique of pro-

cessing these images is very complex and far beyond the scope of this article. If you would like to learn more 

about high-end color astrophotography, there are a number of good books and video tutorials available. One 

important thing to note: after all of the capturing and image processing is done through the narrow-band 

filters, the final image must be converted back into RGB because all of our displays, monitors, printers, as 

well as our eyes are RGB devices. Typically, the Hydrogen Alpha image (Ha) is assigned to the Green channel, 

the Oxygen III image (OIII) is assigned to the Blue channel, and the Sulfur II image (SII) is assigned to the Red 

channel. The result is a color image of the desired object showing detail and structure. 
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As mentioned earlier, we have enjoyed seeing some of the outstanding work that is being done by Jay Hall 

and Chris Young. The following example from Jay Hall shows Heart Nebula (IC 1805), an emission nebula lo-

cated in the constellation of Cassiopeia. It is approximately 700 light-years distant and was discovered by Wil-

liam Herschel in 1787. Shown below are the three individual narrow-band images (Ha, OIII and SII) along with 

the final combined and processed color image. Jay said that he also used a duplicate of the Ha image as a Lu-

minance channel in the processing software to give the final image more tonality with less noise. The tech-

nique of post-processing is rather complex and is still part science and part art. 

Image through Hydrogen Alpha (Ha) filter. Total time from 

multiple exposures: 7 hours. 

Image through Oxygen III (OIII) filter. Total time from multi-

ple exposures: 5.5 hours. 

Image through Sulfur II (SII) filter. Total time from multiple 

exposures: 5 hours. 
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And here is the final result, a beautiful image that captures all of the structure and detail in this particular 

object. A combination of 17.5 hours of telescope time (likely over multiple nights) coupled with many hours 

of tedious post-processing were required in order to produce a single final color image. 

I hope that I have not overwhelmed everyone with too much technical detail, but hopefully you now have a 

better understanding of how the narrow-band capture process works. As was mentioned earlier, it is a way 

to image under less than ideal sky conditions. As you view other images in the future, you will be in a position 

to better appreciate the investment in time and skill required to produce such images. Thanks to Jay Hall for 

providing all of the images that I used. I will try to feature more images in future newsletters. 
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