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Abstract 

Using images from the LCO Cerro Tololo Telescope, measurements were made of the star system HLN 15 
AB-C in order to determine the existence of gravitational attraction between the 3 stars in the system. We 
determine that it is unlikely that the C star is gravitationally bound to the AB pair using historical data and 
computations made with proper motion 

 

1. Introduction 
 

The purpose of this paper is to provide additional measurements for WDS 10292-6031 HLN 15 AB-C. Our 
objective is to discover evidence for or against a gravitational attraction in the system. Only four prior 
measurements had been made before our measurement over the past 54 years.  

HLN 15 was selected as our system utilizing the following criteria: separations between 5 and 12 
arcseconds, primary magnitude greater than 11, delta magnitude lower than 3, and lack of observation since 
2000. Since it was selected, it met all the criteria. 

Our system was discovered in a combination of the first two measurements. In 1929, Morris K. Jessup 
discovered the A and B components of our system using the University of Michigan Lamont-Hussey 
Observatory located in South Africa and labeled the system as JSP 395 AB. In 1968, Walter Holden used 
the same telescope and discovered the C star. With the addition of the C component, it was designated as 
HLN 15 AB-C. The last observation made of HLN 15 was in 2000. A summary is shown in Table 1. 

Table 1. Last Measurement of HLN 15  

 

2. Equipment & Methods 
 

We used the Las Cumbres Observatory (LCO) network’s Cerro Tololo telescope (Brown, 2013) to image 
HLN 15, Figure 1. The LCO images were calibrated, and plate solved, by the Our Solar Siblings (OSS) 
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pipeline (Fitzgerald, 2018). They were then analyzed with AstroImageJ (AIJ) and its imbedded astronomic 
measurement tool. This tool provides a relative delta magnitude, apparent separation, and position angle, 
Figure 2.  

 

Figure 1: Image of Cerro Tololo telescope used to image HLN 15 

 

 

Figure 2: Image of HLN 15 taken by LCO telescope system. ‘AB’ shows the A and B stars while ‘C’ 
shows the C star 
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The AIJ measurements were recorded in an Excel tool that automatically calculated the mean and standard 
deviation of our set of data. This tool was provided by Boyce Research Initiatives and Education Foundation 
(BRIEF).  We proceeded to use a Harshaw Statistic Calculator to determine the likelihood of the pair being 
gravitationally bound (Harshaw, 2014). Additionally, to help identify evidence of a pattern in the historical 
movement of the components, we used another Excel plotting tool that created a graph from the Washington 
Double Star Catalog (WDS) data, also given to us by the BRIEF. 

3. Data  
 

3.1 Telescope Measurements 
 

The total number of our observations and further information regarding the telescope operation is compiled 
in Table 2. The AIJ measurements and Excel statistics are compiled in Table 3 along with standard 
deviation.  

Table 2. Telescope Observation 
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Table 3. Basic Measurements and Statistics 

 

3.2 Historical Data Graph  
 

Using the historical data provided by the USNO and Harshaw’s Plot Tool (Harshaw 2014), we created a 
graph of the historical data, Table 4. The date for each measurement is provided. No obvious pattern can 
be seen from point to point. 

Table 4. Historical Graph of Measurements 

 

4. Discussion 
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4.1 Separation and Distance 
 
Using resources such as Simbad, GAIA, and Aladin 11, we were unable to find distance information on the 
AB component. However, proper motion was provided in the WDS via the UCAC4 Catalog (Dr. R. Matson, 
personal communication, October 17, 2022). Additional information such as parallax, temperature, and 
stellar class were also not reported for this pair. Figure 3 highlights the data that has not been measured in 
Aladin 11 (Bonnarel, 2000) 

 

 

Figure 3. Screenshot of Aladin’s Gaia data on our system, boxed and labeled in white is the missing 
information that we need.  

Despite the limited data on the AB pair, we were able to calculate the separation between the components 
AB and C. As seen in Table 3 we approximate the separation to be around 7.3’’. This separation was 
calculated using our telescope images and AIJ’s measure tool as explained in section 2. 

4.2 Proper Motion 
 

Over the course of investigating this system, we identified three separate proper motion measurements for 
both the AB and AB-C systems between the WDS and GAIA catalogs. In the WDS (Figure 5) JSP 395 AB 
(the AB component of HLN 15 AB-C) only reports motion for the Primary (A) of this AB system.  For 
HLN 15 (AB-C) the proper motion reported for the AB from JSP 395 does not match the primary (AB) of 
HLN 15. Additionally, for HLN 15 proper motion for the Secondary (C) is reported, but this value differs 
from GAIA. Therefore, Figure 4 only has the proper motion vector coming from the C component. The 
most probable reasons are that the AB pair were unresolved in the GAIA catalog, and that we are looking 
at data collected over several decades during which technology changed and improved, and thus a 
measurement was not provided.  
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With respect to the differing proper motions for JSP 395 and HLN 15 AB components, we queried the 
United States Naval Observatory (USNO). The discrepancy lies in the source of measurement from the 
Tycho mission (Dr. R. Matson, personal communication, October 17, 2022). The entire system was 
measured again during the UCAC4 mission (Dr. R. Matson, personal communication, October 17, 2022). 
Both of these measurements are on the WDS and are compared in Figure 5.  

 

 

 

 

Fig 4. Proper Motion image of HLN 15 from Aladin. There is no vector coming off the AB component. 
Separation labeled in blue. 

 

Fig 5. Comparison of proper motion between JSP and HLN. JSP’s  vector is -007+001. HLN’s AB PM 
vector is +004+003 

The third measurement, for the Secondary of HLN 15 is provided by GAIA.  Its measurement was -
13.743 +3.451. 

Since GAIA does not have proper motion for the AB component, we cannot determine a Harshaw Statistic 
purely using GAIA data.  On the other hand, the WDS (Mason, 2018) has data for both components. It 
collected its data from the UCAC4 Catalog mentioned previously (Zacharias 2012). Understanding the 
various sources of proper motion data, and the differences contained within, we performed a Harshaw 
calculation using both sets of data. All of this is compiled in Table 5. 

Given these best estimate assumptions, the statistic never dipped below 0.9.  When using strictly WDS data 
just for HLN 15, the statistic remained above 0.9. This remained true when combining HLN and Gaia 
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proper motion data as well. However, when we combined WDS JSP data and Gaia data, the statistic fell to 
0.3. 

 

Table 5. Proper Motion taken from each database and Harshaw Statistic (Harshaw 2014) 

 

5. Conclusion 
 

We added measurements of delta magnitude, separation, position angle to the system HLN 15. Based on 
our observations and on the varying data available for the system, we determine that it is unlikely that the 
C star is gravitationally bound to the AB pair using historical data and computations made with proper 
motion.  
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