
Double Star Sketching

The details of your growing record of double star observations can easily be kept in a spreadsheet with columns included for Position Angle, Separation, Magnitude, and Color. Those entries provide the raw data needed to describe your stellar journeys. However, the essence of what draws you to doubles may not be as obvious when you review your notes. What inspires you to observe double stars? Is it the challenge of resolving a close pair, or pulling a faint secondary out of its companion’s glare? Or is it the stunning beauty of a colorful duo or closely matched twins? Do you enjoy tracking the progress of short-period doubles? All of these passions and more can be readily captured by sketches in a way that vividly supplements your tabular data. 

Sketching your double star observations allows you to create a more visually evocative record. You can show your drawings to others, especially newer observers, to convey what made each pair unique and fascinating. When observing at low power, or in a rich section of Milky Way, a sketch will allow you to include the surrounding context of stars in a way that notes alone cannot. 

If you decide to enhance your observing notes with a visual record, you can hardly choose a simpler subject to sketch. At its simplest, two dots on white paper will do the trick. With a few more flicks of the pencil, you can roughly describe an interacting diffraction pattern. If you want to go further, colored pastel pencils on black paper, or image editing programs will allow you to add color and a sense of visual realism to your finished drawings. 

Basic Techniques

Marking Cardinal Points

In order for your sketch to convey useful information about a double star’s position angle, you will need to include cardinal points. To begin, turn off your telescope’s clock drive, position a star at the center of the field and allow it to drift to the edge. Mark this point as W (West) or P (Preceding) on your sketch. Now all you have to do is determine north or south. To do this, look through the eyepiece and nudge or slew your scope toward Polaris. The direction that stars ENTER the eyepiece will be NORTH, and this can be marked 90 degrees from WEST. (If you are in the southern hemisphere, nudge generally toward the south celestial pole, and stars will enter from the SOUTH.)

If you are using a telescope with an even number of mirror reflections, such as a Newtonian (with 2 reflections), NORTH will appear 90 degrees counterclockwise from WEST. If you have an odd number of reflections, such as a refractor with a mirror diagonal (with 1 reflection), then NORTH will appear 90 degrees clockwise from WEST.

Once you know the relationship of West to North in your scope, you only have to determine west and you will know where the other points fall.

Always mark at least two perpendicular cardinal points on your sketches so that you can  estimate position angle. 

The Field Stop and Your Sketch

When viewed through the telescope, our observing targets are surrounded by the circular confines of the eyepiece field stop. Many observers take advantage of this boundary to help judge star placement within a circular sketch template. By estimating the position of a star relative to the eyepiece field stop, and matching that to the sketch circle, you have a handy tool to aid the accuracy of your drawing. 

With double star observations however, the circle template has its limitations. The extremely small separation of close pairs compared to the scale of the field stop makes accurately scaled drawings impractical. Consider the example of a double with a separation of 1 arc second. When this is seen through the narrow 40 degree apparent field of view of an orthoscopic eyepiece, the true field of view at 300X extends 480 arc seconds. If you try to accurately draw the pair within a sketch circle that is 10 cm in diameter, you would need plot the stars 2/10 of a mm apart. Since a fine pencil mark may be about 3/10 of a mm in diameter, you would either need to triple the size of your sketch circle to a huge size (and forget about scaling star sizes based on magnitude), or come up with a different sketching solution.

One option is to drop the use of a circular sketch template all together. However, if you do this, you eliminate the advantage of showing field stars or more distant components of a multiple star. Another option (picked up from skilled observer, Eric Graff) is to create two sketches: one sketch where the separation of the two close components is approximated in a circular field stop sketch, and a second detail sketch that shows the close pair including a depiction of their diffraction pattern.

Visualizing the Field on Paper

Transferring what you see in the eyepiece to paper is a straightforward process. Where possible, try to place a prominent star--typically the primary of a double--in the center of the view. Next, visualize a clock face in the eyepiece and estimate the position of other stars in relation to this clock. Then estimate how far it is from the center to the edge of the field stop. For example, you may describe a star being located between two and three o’clock and one-tenth of the way to the edge of the field. When you move to your sketch, imagine this same framework as you plot the stars on paper.

With practice, you may become comfortable estimating a star’s position to within a minute on the imaginary clock face--this amounts to 6 degrees. Estimating distance does become more difficult, the closer a star is to the center of the field. For closely spaced pairs, it is helpful to repeatedly compare the sketch to the view through the eyepiece and gauge the best distance to plot the star from the center.

If you are sketching a low power or star-rich field, this technique will allow you to plot the more prominent stars. Once several key stars are plotted, you can begin to look for linear and geometric relationships with the remaining stars to position them in the sketch.

Marking Stars

Although it should be simple to create small dots of graphite on paper, they can present a bit of a challenge at the telescope under dim lighting. One strategy that some find useful is to hold the pencil vertically, press it to the paper and give it a slight twirl to leave a precise dot. This technique will slow down your star plotting process; however, since most double star sketches require very few stars to be plotted, this is not likely to be much of a hindrance. If you prefer the familiarity of a normal handwriting position and wind up with misshapen stars, there are options to tidy them up later. You can use an eraser to correct them and then re-draw more cleanly. Or as will be demonstrated in the final tutorial, you can use digital tools to take care of them.

Capturing differing star magnitudes in your sketch is a matter of marking brighter stars heavier than fainter ones. After plotting a brighter star’s position, spiral the pencil outward from the center to make it bolder. For doubles with especially brilliant primaries, the contrast in brightness between primary and secondary can be so large that boldness alone does not realistically convey the difference. When working with the brightest stars, you have the option to add glare, diffraction spikes, or both to give a sense of brilliance to these stars. 

Determining how bold or brilliant to make a star can be done on a case by case basis. If you are interested in making your sketches consistent with one another, you may choose to set up a scale. You can follow this scale at the eyepiece if you are adept at estimating magnitude visually, or you can use it to refine your drawing later after checking documented magnitudes for the stars.

In the following step-by-step tutorials, we will look at techniques you can use to record your observations of double stars using graphite, pastels, and digital media.

Tutorial 1

Wide Sep - Graphite

This first tutorial, will cover a simple graphite technique that can be used to sketch the attractive double, Epsilon Monocerotis. This pair resides in a richly adorned Milky Way star field that will provide a good demonstration of star placement technique.

Materials: #2/HB graphite, white paper template, eraser

Center Primary and plot

Visualize framework

plot brighter stars wide

systematic plot of remainder using brighter as reference points

plot secondary

opt. to shade glare on brightest field stars

Tutorial 2

Close Sep - Graphite with detail & diffr.

Materials: #2/HB graphite, white paper template with space for non-field-stop drawing, eraser

Show full field stop sketch

estimate separation of diffraction discs and draw two circles in separate location

observe diffraction pattern, esp 1st diffr rings, spacing, noting how intact or broken--approx 1st rings in drawing

observe additional diffr rings and pattern and approx on drawing

Tutorial 3

Wide Sep - Pastel pencil color on black

Materials: white pastel pencil, colored pastel pencils (must be labeled well if used at telescope), black stock, fine point paint brush or blending stump

Description that technique can be handled at telescope, or as a re-created sketch later

Center primary and plot with sharp white pastel pencil

visualize framework and plot field stars, if any

Plot secondary

note colors visually and describe in notes  scratch patch of color in unused section of paper, 

pick up some color with paint brush, brush around colored star, heavier toward center, fading out at edge, build up toward center

Replot center of any colored stars with white

Tutorial 4

Close Sep - Digital - 12 Lyn

Materials: 

Field Sketch=#2/HB graphite, white paper template, eraser

Digital Version=Scanner or camera, image editing program (Photoshop/GIMP)

Use of self-prepared star-size/magnitude reference + consistent sketch size presentation

Create original field sketch

Scan or photograph field sketch

Scale to pre-determined size

Convert to grayscale then back to RGB

Invert

Curves/Levels to fix contrast

Clone clean-up of field stars

Use size/magnitude reference to plot double components (suggested 60% hardness round brush)

Apply glare where needed (suggest 0% hardness round brush @ 5-10%)

Apply color where needed (suggest 0% hardness round brush @ 5-10%)

Select circle, invert selection and fill with black if frame is desired

Add text details. Save native/hr file, then export JPG/GIFs for display on web

As with any process, differing circumstances, subjects, and personal goals will influence the methods you choose to use. These tutorials are simply a starting point for techniques that you can modify to meet your needs. I certainly hope you will give double star sketching a try the next time you are out under the stars with a stunning duo sparkling in the eyepiece.

