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Abstract 

This paper contains updates to the astrometric measurements of the double star system WDS 
18428+5938 STF 2398 AB. After obtaining images through the Las Cumbres Observatory Global 
Telescope network (LCO), we used the software AstroImageJ to analyze the images. We measured a 
position angle of 184.74° and a separation of 10.90″. We affirmed the classification of the system as a 
physical system using parallax and proper motion values from the GAIA Data Release 3, which suggest 
that the system has a physical relationship. The movement of the system appears to follow the 
previously established orbital trend. 

 
1. Introduction 
 
Double star systems are systems of stars in which two stars appear close together. They are either classified as 
optical or binary. Optical systems contain stars that are not gravitationally bound, while binary systems contain 
stars orbiting around a common center of mass.  
 
The focus of this study is the double star system WDS 18428+5938 (STF 2398 AB), located in the constellation 
of Draco (RA 14h 42m 46.69s, Dec +59° 37′ 49.4″). WDS 18428+5938 was discovered in 1831 by Russian 
astronomer Friedrich Georg Wilhelm von Struve. The system consists of two red dwarf stars, both of which are 
known to host planets (Corté-Zuleta et al., 2025). 
 
We selected the system from the Washington Double Star Catalog (Mason et. al, 2001) using the online site Stelle 
Doppie to select systems with certain parameters. We considered systems with a difference in magnitude less than 
3, with right ascension values between 14 and 23 hours, and declination values greater than 37 degrees. This 
declination parameter was selected as we originally planned to use our own observatory, the Robert Ferguson 
Observatory, in Northern California. After selecting the system, we obtained proper motion and parallax values of 
the system from the Gaia DR3 Database (Vallenari et al., 2023) to assess the plausibility of a physical relationship 
between the two stars. 
 

Table 1: Known information and calculated values for WDS 18428+5938 obtained from Gaia DR3 (Gaia 
Collaboration et al., 2023) 

 Parallax (mas) 
Minimum 

separation distance 
(AU) 

Proper motion 
(mas/yr) pmRA (mas/yr) pmDEC (mas/yr) 

Primary Star 283.8378 ± 
0.0287 135.70 

2330.180 -1400.264 ± 0.039 1862.525 ± 0.033 

Secondary Star 283.8401 ± 
0.022 2221.020 -1311.679 ± 0.027 1792.325 ± 0.026 

 
The magnitude of the minimum possible separation of 135.70 AU suggests that the primary and secondary stars 
are close enough to be physically related, as there are known binaries with separations on the order of 15,000 AU 
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(Reipurth & Mikkola, 2012) with the largest known separation on the order of 150,000 AU (Mamajek et al., 
2013). 
2. Materials and Methods 
 
Ten images of WDS 18428+5938 were taken at the McDonald Observatory, Texas node of the Las Cumbres 
Observatory (LCO) global telescope network (Brown et al, 2013), on November 14, 2025 (decimal date: 
2025.879), with an exposure time of 5 seconds each. The images were taken with a Planewave Delta Rho 350 
telescope using a QHY600 CMOS camera with the Bessel-V filter, 1x1 binning and a 30′ by 30′ FOV. 
Measurements for position angle and separation were obtained using the AstroImageJ software (Collins et al., 
2017), with an aperture size of 6 pixels, as shown in Figure 1. 
 

 
Figure 1: A 5-second exposure of WDS 18428+5938 obtained from LCO showing measurements in 

separation, position angle, and delta magnitude from AstroImageJ.  
3. Data 
 
Tables 2 and 3 below record and summarize the values of position angle and separation measured from the 
images obtained from Las Cumbres Observatory.  
 
Table 2: Position angle (PA) and separation measurements of 10 images of WDS 18428+5938 obtained from the 

Las Cumbres Observatory  
Image number PA (degrees) Separation (arcseconds) 

1 184.61 10.87 
2 184.7 10.94 
3 184.69 10.88 
4 184.85 10.89 
5 184.76 10.91 
6 184.68 10.91 
7 184.73 10.91 
8 184.79 10.88 
9 184.83 10.91 

10 184.78 10.89 
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Table 3: Summary statistics for position angle and separation 

Double Star Information  
Position Angle 

(degrees) 
Separation 

(arcseconds)  

WDS 18428+5938 Mean 184.74 10.90 

10 Images Taken Standard Deviation 0.074 0.021 

November 14, 2025 Standard Error of the Mean 0.023 0.007 

 
4. Analysis 
 
We requested historical data on this double star system from Dr. Rachel Matson from the U.S. Naval Observatory. 
WDS 18428+5938 has had 641 observations since its discovery. The system had an initial position angle of 136° 
and an initial separation of 14.0ʺ. In Figure 2 below is a plot of the movement of the secondary star relative to the 
primary star located at (0,0) from its first observation in 1831 to our new observation in 2025. The data has been 
converted from position angle and separation to cartesian coordinates. 
 

 
Figure. 2: Plotted historical data for WDS 18428+5938 with our updated measurement indicated with a red star. 
 
5. Conclusion 
 
We provide updated measurements for WDS 18428+5938 with an average position angle of 184.74° and a 
separation of 10.90ʺ in Table 3. The movement of the double star system appears to continue to follow its 
previously defined orbital trend.  
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