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A useful spreadsheet collating double star parameters from multiple sources (WDS, 6th Orbit and 
associated Ephemerides catalogs) was created to aid in choosing large target lists for robotic 
telescope observations. The resulting 2792 pairs are easily sortable and searchable for various 
parameters. Histograms of interesting parameters help visualize the data. 

 
Introduction 

The Sixth Catalog of Orbits of Visual Binary Stars contains information on the orbital elements (and orbital 
plots) and predicted future positions (ephemerides) of known binary stars and is maintained by the United 
States Naval Observatory and hosted online at http://www.astro.gsu.edu/wds/orb6.html (R. Matson et 
al. 2022).  

The Washington Double Star Catalogue (WDS) is a catalogue of double stars also maintained by the 
United States Naval Observatory. It currently contains 154,902 double stars as of July 2022, including all 
of the binary stars in the Sixth Orbit Catalog. The WDS can be accessed at http://www.astro.gsu.edu/wds/  
(Worley, et al. 1997). 

The increasingly sophisticated hardware and software that allows for automated observing runs of 
large numbers of double stars favors a streamlined method of creating target lists. The authors and others, 
for example, are using known binaries to explore the automated speckle interferometry capabilities of 0.6 
- and 1.0-meter robotic PlaneWave Instrument telescopes at La Sauce Observatory in Chile, observing 
dozens of stars a night. 

 

Spreadsheet Generation 

To generate target lists for our observations, we decided to combine the information contained in both 
the “Orbital Elements” and “Ephemerides” sections of the Sixth Catalog of Orbits of Visual Binary Stars 
with relevant information in the Washington Double Star Catalog together in an Excel spreadsheet format 
for convenient searching and filtering.  

To that end, the entire Sixth Orbit catalog Orbital Elements listing (3460 entries) was collated with the 
6th Ephemerides listing after the removal of five stars in the former that are not included in the latter. The 
resulting data was augmented with the following WDS data: 

● First and last Observations 
● Primary and secondary magnitudes (in either v, k or r bands, as noted) 
● Primary (and secondary, if listed) spectral types 
● Number of observations 

To avoid including multiple orbital solutions, 540 redundant or outdated orbital solutions were 
deleted.  Finally, only graded orbits (1 through 5) were included, leaving 2792 pairs.  

mailto:pmccudden@coloradomtn.edu
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Some telescope users prefer RA and Dec coordinates in decimal form, so these have been provided. 
An additional column was added to show orbital periods in decimal years. Finally, a column was added 
(DDThe) that provides the difference between the projected absolute change in position angle 𝜃𝜃 from 
2022 to 2023 from the Ephemerides and the rough annual expected change in 𝜃𝜃, calculated from the 
given period by assuming a circular orbit and dividing 360o by the given period, in years. 

 

 
Figure 1: First 10 rows of the final spreadsheet. 

Except for adding in the new columns described above, the column parameters are the same as in the 
original Orbital Elements, Ephemerides, and WDS listings, with some rearrangement of columns. Please 
refer to the catalogs for a full explanation of these column header parameters. However, we have 
renamed many of the parameters to provide a spreadsheet width compatible with including target lists in 
published papers. Table 1 lists the parameters.  

Table 1: Parameter abbreviations and names 

Parameter Name on Spreadsheet Sixth Orbit or WDS 
 WDS catalog name WDS WDS 

Discoverer code Discoverer DD, Name, or Discovr 
Primary star magnitude PMag V1 
Secondary star magnitude SMag V2 
Spectral Band B B 
Absolute difference in magnitudes DMag  
Period in decimal years Period ppppp.pppppp 
Delta Theta, 2022 to 2023 DThe  
Grade (1-9) G G or Grade 
First Observation First First 
Last Observation Last Last 
# of Observations # # 
Plot Image Plot P 
Primary + Secondary Spectral Type P Spectral Spectral Type 
J2000 RA/Dec address hhmmss.ss+ddmmss.s RA, Dec (J2000) 
Decimal RA address Dcml RA  
Decimal Dec address Dcml Dec  
Position angle 2022 The22 Theta 2022.0 
Position angle 2023 The23 Theta 2023.0 
Separation 2022 Rho22 Rho 2022.0 
Separation 2023 Rho23 Rho 2023.0 
Delta Rho 2022-2023 DRho  
Reference Ref Ref…. 
Delta Delta theta (see note above) DDThe  

 

 



Vol 18 No 4 October 1, 2022  The Journal of Double Star Observations  Page 366 
 

366 
 

Histograms 

Histograms of interesting parameters from the data are presented below and included in a separate 
tab in the spreadsheet. 

 
Figure 2: Frequency of Primary Magnitudes (those greater than 19 were ignored) 

 

 
Figure 3: Frequency of Delta Magnitudes (those greater than 5.0 were ignored) 
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Figure 4: Frequency of Periods (those greater than 1000 years were ignored) 

 

     

 

 
Figure 5: Frequency of Grades 1-5 
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Figure 6: Frequency of Separations (those greater than 4.0" were ignored) 

 

 
Figure 7: Log Period versus Log Separation 

 

Access 
 

The Known Binaries Excel Spreadsheets can be downloaded from the Journal of Double Star Observations 
website (http://www.jdso.org/), or the Institute for Student Astronomical Research website 
(https://www.in4star.org/).  
 
 
 
 
 

http://www.jdso.org/
https://www.in4star.org/
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