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Abstract 

The double star WDS 17592-3656 HJ 5000 AB and AC components have been re-examined using Gaia DR3 
data. HJ 5000 AB is listed as a binary star in the Sixth Catalog of Orbits of Visual Binary Stars. The AB and AC 
components were imaged using the Las Cumbres Observatory (LCO) Global Network of Telescopes and 
analysed with the software AstroImageJ to determine position angle, separation and delta magnitude. The AB 
component’s space velocity vectors show them to be a co-moving pair. Gaia DR3 parallax data shows that the 
minimum physical separation of the AB components exceeds 1.26 pc and this fails to confirm it as a binary star 
system. Parallax data on the AC components indicates they are also an optical double star. 
 

1. Introduction 

WDS 17592-3656 HJ 5000 AB was first measured at epoch 1834.49 when the position angle was 117.4° and the 
separation was 6″ (Herschel, 1847). The most recently reported measure was in 2025 when the position angle 
was 102.7° and the separation was 7.57″ (Erickson, et. al, 2026). HJ 5000 AB has a proposed orbit in the Sixth 
Catalog of Orbits of Visual Binary Stars, (Zasche, et, al, 2009; Matson, et. al, 2026) shown as Fig. 1. The orbit 
is classified as grade 5, indeterminate. The A component is an Algol-type eclipsing binary system V1647 Sgr 
with a period of 3.28 days (Zasche 2009). 
 
HJ 5000 AC is a pair of magnitude +7.10 and +11.2 stars (WDS catalog data). The last measure was in 2015.0 
when the position angle was 45.42° and the separation was 89.31″ from the WDS historical data file citing Knapp 
& Nanson, 2018. 
 
Selected Gaia DR3 data for HJ 5000 AB and AC are shown in Table 1. The V magnitude of the A component is 
+7.09. The spectral type of the A component is A3IIIC. The V magnitude of the B component is +8.92 
(SIMBAD: https://simbad.cds.unistra.fr/simbad/). The spectral type of the B component is F0-IV (Andersen & 
Gimenez, 1985). The magnitude of the C component is +11.2. The renormalized unit weight error (RUWE) from 
Gaia DR3 has A = 0.713 and B = 0.670, both indicating high accuracy parallax data. 
 

 
 

Figure 1: Proposed orbit of HJ 5000AB from the Sixth Catalog of Orbits of Visual Binary Stars 

mailto:richjaw001@gmail.com
https://simbad.cds.unistra.fr/simbad/
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Table 1. Selected Gaia DR3 data on 17592-3656 HJ 5000 AB and AC. 

 
WDS Identifier 

17592-3656 HJ5000 
AB and AC 

parallax 
± 1σ 

  
mas 

proper 
motion 

± 1σ 
mas/yr 

pmra  
± 1σ 

 
mas/yr 

pmdec 
± 1σ 

 
mas/yr 

radial 
velocity  

± 1σ 
km/sec 

A Component 
(Gaia source id: 

4037354234303734528)  
 

B Component 
(Gaia source id: 

4037354234303732864)  
  

C Component 
(Gaia source id: 

4037354337382955136)   

6.0138  
±  

0.0352  
 

6.1146  
±  

0.0188 
 

0.3928  
±  

0.0186  
    

 16.081 
± 

0.031   
 

15.772  
± 

0.020 
 

1.565  
±  

0.020 

 11.786 
±  

0.035  
 

 12.851 
± 

0.022 
 

-1.398     
±  

0.021 

-10.941  
 ±  

0.025  
 

-9.143   
±  

0.015 
 

0.704 
±  

0.014    

 -16.00* 
±  
3 
 

-18.04  
± 

0.84    
 

48.03 
±  

0.21 

* Data not available in Gaia DR2 or DR3. Data comes from Pulkovo compilation of radial velocities for 35495 
stars in a common system (Gontcharov, 2006). 
 
Using the parallax data from Table 1, the distances from the Sun to the A and B components with 1σ parallax 
error are shown in Fig. 2. The mean physical separation of HJ 5000 AB’s components is 2.74 ± 1.10 pc. No 
overlap in the distances with 1σ error is present. The mean physical separation of HJ 5000 AC’s components is 
2379.5 ± 120.6 pc. 
 

 
 

Figure 2: Gaia DR3 distances from the Sun of the components of HJ 5000 AB including 1σ parallax errors. 
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2. Methods 
 
Using the Las Cumbres Observatory Global Network of Telescopes, HJ 5000 AB and AC were imaged on April 
24, 2025 (2025.311; JD: 2460789.706) at Cerro Tololo Inter-American Observatory with a Planewave Delta Rho 
350 telescope and QHY600 CMOS camera system. The camera format was 9576 x 6388 pixels, with a 3.76 
micron pixel size. The FOV was 30'x30' in readout mode central 30x30. Pixel size (1x1 binning, arcsec) 
~0.74"/pixel, default binning 1 x 1, read noise (e-) ~ 3 to 3.5 e- and gain (e-/ADU) 0.7 e-/ADU. 
 
Twenty images were recorded through a Bessel-V Filter and the exposure time for each image was 0.92 seconds. 
The air mass was 1.42. The calibrated images were individually inspected for quality, and all were subsequently 
chosen for analysis. The images were analysed using AstroImageJ with apertures set at 4 (object aperture), 5 
(inner radius of background annulus) and 6 (outer radius of background annulus). The mean value, standard 
deviation and standard error of the mean determined for the position angle theta, separation rho and delta 
magnitude are shown in Tables 2 and 3. 
 
The maximum and minimum distances between the A and B components was calculated using the 1σ parallax 
errors, measure of apparent separation reported in this paper and the cosine rule. The maximum separation of 
the AB components is ~ 869,365 AU. With no overlap in distance between the A and B components (Fig. 2), the 
minimum separation is ~ 260,969 AU. This separation alone provides compelling evidence that the AB 
components are optical and not binary.   
 
The angle between the space velocity vectors of the AB components in 3-dimesions was calculated using the 
method of Nugent (Nugent, 2025), the value derived = 6.1°. Angles < 15° are designated as Common Space 
Motion pairs (CSM), values > 15° and < 30° are designated as Similar Space Motion pairs (SSM) and values > 
30° are designated as Different Space Motion (DSM) pairs as per Nugent 2025. 
 
3. Data 
 
The results of the analysis of the 20 images by AstroImageJ are given in Tables 2 and 3.  

 
    Table 2. Theta, rho & delta magnitude determined for 17592-3656 HJ 5000 AB using AstroImageJ. 
 

WDS 17592-3656 HJ5000 AB 
Epoch Measurement Theta (θ) 

degrees 
Rho (ρ) 

arcseconds 
Delta 

Magnitude 
Bessel-V 

2025.311  
(JD: 2460789.706) 

Mean 
 

Standard Deviation 
Standard Error of the Mean 

102.8 
 

0.22 
0.05 

 

7.56 
 

0.05 
0.01 

2.08 
 

0.03 
0.01 

Last measurement 
in WDS Catalog 

historical data file 
(2016.661) 

  
 
 

103.1 

 
 
 

7.67  

 
 
 

1.86 
 

Table 3. Theta, rho & delta magnitude determined for 17592-3656 HJ 5000 AC using AstroImageJ. 
 

WDS 17592-3656 HJ5000 AC 
Epoch Measurement Theta (θ) 

degrees 
Rho (ρ) 

arcseconds 
Delta 

Magnitude 
Bessel-V 

2025.311 
(JD: 2460789.706) 

Mean 
 

Standard Deviation 
Standard Error of the Mean 

45.3 
 

0.07 
0.02 

 

89.4 
 

0.11 
0.024 

4.47 
 

0.03 
0.01 

https://planewave.com/product/deltarho350/
https://planewave.com/product/deltarho350/
https://www.qhyccd.com/astronomical-camera-qhy600/
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Last measurement 
(2015.0) 

  
45.4 

 
89.31 

 
4.1 

 
 
4. Discussion 
 
In their 1985 paper Andersen & Gimenez stated that “the F-type visual companion H 5000 B is physically bound 
to the A component V1647 Sgr”. In the 2009 paper of Zasche et al, the authors noted that astrometric 
measurements of the visual AB pair obtained over the past 170 years covered only about 14° in position angle. 
A preliminary orbit was computed for the first time, but the results were not very convincing due to the limited 
phase coverage. The period derived was approximately 1200 years with the total system mass exceeding 3000 
M⊙. The authors admitted that this made the solution unrealistic. Erickson, et. al. 2026 assumed HJ 5000AB 
was a binary star solely based on an orbit appearing in the Sixth Orbit Catalog and attempted to update it with a 
new position angle and separation. Erickson incorrectly stated both the A and B stars had identical tangential 
velocity and parallaxes concluding the AB components were binary. Had they computed distances and 
separations from Gaia DR3, they would have realized that no orbit could possibly exist. The proposed elliptical 
orbit was based on limited data which included Hipparcos parallaxes showing the system to be 30% closer than 
Gaia DR3 data (114 pc vs. 166 pc) and older micrometre measurements and photographic measures which are 
arguably less precise than more recent measures.  
 
The above studies were done before the Gaia mission. Looking at this system in the light of the Gaia DR3 data 
a different picture emerges. The Gaia DR3 parallax and error data provide a mean physical separation between 
A and B = 2.74 pc (~ 565,166 AU). Using the parallax errors, the maximum distance between A and B is 4.21 
pc (~ 869,365 AU) and the minimum distance between them is 1.26 pc (~ 260,969 AU). These newly derived 
distances clearly rule out AB as a binary star.  
 
The maximum separation for a binary star system is not easy to define as there are several factors that determine 
the orbit. The Sixth Catalog of Orbits of Visual Binary Stars (Matson, et al, 2026) has very few known binaries 
with separations exceeding 1,500AU. For known binaries the maximum separations are in the range of 400AU 
- 2,000AU (Nouh and Sharaf, 2012). HJ 5000 AB’s orbit in the Sixth Catalog of Orbits of Visual Binary Stars 
was based only on position angle and separation measurements through 2016. The investigators that calculated 
this proposed orbit did not have access to the highly accurate Gaia parallaxes to derive accurate distances and 
separations of the components. HJ 5000 AC has a mean physical separation of 2379.5 ± 120.6 pc indicating an 
optical double star. 
 
5. Conclusions 
 
The distance between the A and B components of HJ 5000 are too far apart to form a binary star system. HJ 
5000 AC is an optical double star. 
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