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Astrometric Analysis of 4 Visual Double Star Systems

With this study we report on astrometric analysis of 4 systems in the 
Washington Double Star catalog (WDS), with the goal of determining if these 
pairs are visual doubles or gravitationally bound binary systems.  The nature 
of the four systems was not known prior to our study.  Observations of the 
systems were made using the 0.4 m telescopes of the Las Cumbres 
Observatory global telescope network. New measurements of position angle 
and separation were combined with historical measurements to glimpse the 
relative motion of the two stars over time.  We found system HJ 4304 to be a 
certain binary,  pair B 2842 to be a likely binary candidate, and BRT 2232 and 
SEI 897 to be visual doubles.  
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Three 0.4 m telescopes of the Las Cumbres Observatory global 
telescope network were used to complete observations of 
double stars for this project.   

Double stars are pairs of stars that appear close together as viewed from Earth.  The 
stars in the pair can form a few different types of systems.  Of interest to this project 
are binary systems and visual doubles.  Measurement of the relative motions of the 
two stars over time can reveal the true nature of the system.  

Binary System 
• Gravitationally bound and in a mutual 

orbit. 

Visual Double 
• A chance line-of-sight alignment of 

two stars that are not physically 
related.   
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For each system, we measured the 
position angle θ and the separation ρ 
between the stars.   

For these measurements, the primary 
star is the brighter of the pair and taken 
to be at the origin.  

The position angle (θ) is measured from 
north toward the east. 

The separation (ρ) is the distance in 
arcseconds between the primary and 
secondary stars of the system. 

To characterize the nature of each source, the following steps were taken: 
• Observe the source using the Las Cumbres Observatory 
• Measure the average position angle and separation in our set of images 
• Add the new measurements to the set of existing historical data 
• Analyze the change in position angle over time, the change in separation over 

time, and the relative position of the two stars over time to determine if the 
stars are physically related 

• Use Gaia data in combination with the new measurements and astrophysical 
theory to determine the physical characteristics of the two stars and the 
orbits, when possible.  This includes: 
• Determination of distance from Gaia parallax measurements 
• Calculation of the luminosity of the two stars using the distance modulus 

and magnitude relationships 
• Mass estimation using mass-luminosity relationships 
• Constraining orbital periods using Kepler’s third law of planetary motion 

Discoverer: Willem Hendrik Van den Bos 

Constellation: Ophiuchus 

Year of Last observation: 2015 

Analysis of the relative positions of the 
stars was inconclusive.  However, the 
stars are near enough to one another to 
be physically related.   

θ =  344.86°, ρ = 9.196˝ 

Distance to sources: 116.2 pc 

Distance between sources:  1070 AU 

Masses: 1.59 x 1030 kg and 2.53 x 1030 kg 

Orbital Period Estimate:  37,394 years 

 B 2842's historical values for ρ and θ 
showed the most significant and 
consistent change over time of the 
candidates. This may allow for an orbital 
model to be calculated with a few 
additional observations. 

The position of the secondary star relative 
to the primary.  Historical data is shown in 
blue and the new measurement in red. 

A sample image from the Siding Spring 
Observatory with a 1 second exposure. 

New information gathered as a part of this study has updated the knowledge on each 
of these sources. It has revealed that HJ 4304 and B 2842 are still objects of interest for 
additional research on binary pairs. While BRT 2232 and HJ 4304 were found to not be 
physically related binary systems, we were able to provide more information about 
these sources that could be useful in other studies.  Further study will be needed to 
fully characterize these targets.

The position of the secondary star relative 
to the primary.  Historical data is shown in 
blue and the new measurement in red. 

Discoverer: James Hershel 

Constellation: Antlia 

Year of Last observation: 2016 

Historical information on the sources’ 
relative positions was insufficient to 
create an orbital model. However, the 
relative motion of the two sources is 
similar enough to indicate a binary pair. 

θ =  286.05°, ρ = 9.38˝ 

Distance to sources: 123.3 pc 

Distance between sources: 1159 AU 

Masses: 3.26 x 1030 kg and 2.27 x 1030 kg 

Orbital Period Estimate:  36,374 years 

HJ 4304 A is a subgiant star, entering the 
end of its life.  
  

A sample image from the Cerro Tololo 
Inter-American Observatory with a 1 
second exposure. 

A sample image from Teide Observatory 
with a 2.5 second exposure. 

A sample image from the Teide Observatory 
with a 3 second exposure. 

During test observation, the θ 
measured was found to be 180 
degrees different than the expected 
value. This could not be explained 
so this subject did not receive a full 
observation. Further analysis of 
Gaia parallax data revealed the stars 
were at least 453 parsecs apart and 
thus this pair must be a visual 
double.

The secondary of SEI 897 was 
initially very difficult to identify. This 
was in part due to the large 
separation between the sources and 
the variability in brightness of the 
s e c o n d a r y . G a i a p a r a l l a x 
information later revealed the two 
objects were more than 3900 
parsecs apart, which led to the 
system being classified as a visual 
double.

Abstract

Double Stars

Conclusions


