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Abstract 

WDS 08490+2341 is a two-component system with 12 historical observations. For this 
study we captured 20 images of the system and used AstroImageJ to measure the 
separation and position angle of the stars. We found the mean position angle (θ) between 
the stars to be 166.701°, and the mean separation (⍴) to be 12.459″. A graph comparing 
our observations to the previous 12 was constructed. However, we later found that the 
distribution of measurements over time may not make sense in the context of a binary 
system. The similar proper motion and radial velocities for the A and B components 
suggest that these stars are part of a larger moving group, if not a binary system. 

1. Introduction 

The double star system WDS 08490+2341 POU 3010 was selected for this research project. This system 
was selected due to its optimal declination, right ascension, and magnitude that made it easily observable 
by the Great Basin Observatory (GBO). This system has been observed a total of 13 times, 12 of which 
were made from 1898 to 2016, along with our most recent observation in January of 2025. We compare 
our observational data to the historical records of this system in order to understand its motion, and to 
determine whether or not this system is physical. Parallax and proper motion data from Gaia DR3 (Gaia 
Collaboration et al. 2016b, 2023j) were also used to assess the motions of the stars and to determine if this 
system is physical. 

 

Figure 1: Finder chart for the components of WDS 08490+2341. 
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2. Equipment and Methods 

The GBO, which was the observatory used for this project, contains a Planewave CDK 700 telescope with 
an aperture of 27 in. It is stationed in Great Basin National Park, and is managed as a partnership with 
Southern Utah University, University of Nevada-Reno, Great Basin National Park, and the Great Basin 
National Park Foundation (Anselmo, 2018). The visual magnitude of stars A and B were 12.30 and 13.40 
respectively, and the exposure time used was 30 seconds. A total of 20 frames were taken, with 10 in the 
Sloan I (SI) filter and 10 in the Sloan G (SG) filter. The images had a 2 x 2 binning, and were taken on 
January 28, 2025 (JD 2460703.8300631945). A finder chart for WDS 08490+2341 is shown in Figure 1, 
and the observatory is provided in Figure 2. 

 

Figure 2: The Great Basin Observatory. 

The Astrometric Stacking Program¹, ASTAP (HNSKY 2025), was utilized to calibrate the images by 
applying flat and dark frames, as well as to blink through the images to ensure no large deviation in any 
of the images. AstroImageJ (Collins et al. 2017) was used to take measurements of each image’s 
separation and position angle. This measurement process is depicted in Figure 3. Once our measurements 
were completed, we calculated the mean, standard deviation, and standard deviation of the mean for both 
the separation distance and position angle. Comparison plots between our data and historical 
measurements were produced using Plot (Harshaw, 2020). 

 

Figure 3: Measurements of arc length and position angle using AstroImageJ. 
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3. Data 

Table 1 displays our work based upon the 20 images we collected. The mean values, standard deviation, 
and standard deviation of the means of ⍴ and θ are shown below.  
 
 

T able 1. Measurements of the separation (⍴) and position angle (θ) of WDS 08490+2341 for the AB 
components. 

 

WDS 08490+2341 Position Angle (θ) Separation (⍴) 

Mean Value 166.701 12.459 

Standard Deviation ±0.11311 ±0.08503 

Standard Deviation of the Mean 0.006 0.004 

 
 
4. Discussion 
In order to deduce the nature of this system, we compared our results to past observations. Table 2 depicts 
our measurements alongside the 12 previously recorded measurements, which were obtained through the 
US Naval Observatory (Matson, 2024).  

 

Table 2. Historical data for the AB components of WDS 08490+2341. 

Year  Position Angle (θ) Separation (⍴) 

1898 169.0 12.2 

1998 166.7 12.53 

2001 166.6 12.46 

2001 166.5 12.50 

2004 166.7 12.50 

2010 166.9 12.56 

2013 166.54 12.49 

2014 166.55 12.49 

2015 166.556 12.49 

2015 166.54 12.49 

2015 166.55 12.49 
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2016 166.55 12.50 

2025 166.701 12.459 

 

 

Figure 4 shows a plot of the measurements of WDS 08490+2341. Historical measurements are in green 
while our new measurement is in red. Aside from the measurement in 1898, the observed change is small, 
varying by only around 0.2″ over the past ~27 years. Due to the size of the dataset and scatter in the 
measurements over time, fitting curves or lines to the graph may be misleading. Instead, we rely on parallax 
and proper motion as indicators of the physicality of this system. 

 

 

Figure 4. Historical and current measurements of WDS 08490+2341. Green data points represent 
historical measurements while the red point is our measurement from 2025. 

 

We retrieved parallax, proper motion, and radial velocity data from the Gaia DR3 database, which can be 
found in Table 3. The reduced unit weight error (RUWE, Luri et al. 2018) is often used to evaluate the 
quality of Gaia data, and an RUWE value near 1 is indicative of “good” data. Since the Gaia data for both 
of our stars is near 1, we can be reasonably confident that these Gaia measurements are high quality. The 
proper motions and radial velocities are similar, suggesting that the stars are moving together. There is, 
however, only a 5% overlap in parallax angles, which could be an indication that the stars are part of a 
larger moving group, rather than gravitationally bound.  
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Table 3. Gaia DR3 data for WDS 08490+2341. 

Component Parallax 
(mas) 

Distance-Range 
Calculation (pc) 

RA Proper 
Motion 

(mas/year) 

Dec Proper 
Motion 

(mas/year) 

Radial 
Velocity 
(km/s) 

RUWE 

A 2.0459±0.02 484-494 -5.155±0.021 -10.629±0.015 -14.66±0.73 1.135 

B 2.0095±0.02 493-502 -5.157±0.019 -10.547±0.013 -14.07±2.75 0.957 

 

 

5. Conclusions 

WDS 08490+2341 A and B components have similar radial velocities and similar proper motion values 
for both right ascension and declination. However, our graph produced no reliable correlation, and the 
chance of the A and B components overlapping in distance is only 5%. We should also make note of the 
low parallax values of less than 5 mas, which decreases our confidence of the accuracy of the distance 
measurements. It is possible that these stars exist in a larger cluster of stars (which could explain the 
similar radial velocities and proper motions values), but it is unlikely that these stars form a binary 
system. More observations are needed to be certain of the nature of this system. 
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