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Abstract

WDS 00424-4635 LDS 23 is a common proper motion pair of stars located in the Constellation of
Phoenix. The nature of 00424-4635 LDS 23 was further investigated using an updated astrometric
measure and GAIA DR3 data. 00424-4635 LDS 23 was imaged using the Las Cumbres Observatory
Global Network of Telescopes. Calibrated images were obtained and analysed using the software
Astrolmagel to determine separation, position angle and delta magnitude. Using the GAIA DR3 data
and apparent separation reported in this paper, mean physical distance separation was estimated. In
addition, the angle between each of the components’ space velocity vectors in 3D space, system
escape velocity and relative 3D space velocity were calculated. The analysis provides evidence that
00424-4635 LDS 23 is an optical pair with common space motion.

1. Introduction

00424-4635 LDS 23 was first measured at epoch 1900.86 when the position angle was 283.1° and the
separation was 11.325"” (Urban et al, 1998). The last measure was in 2016.0 when the position angle
was 282.49° and the separation was 10.96871"” (El-Badry et al, 2021). The m, of the A component is
+10.85 and the my of the B component is +11.96. The spectral type of the A component is G5 E
(SIMBAD https://simbad.cds.unistra.fr/simbad/).

2. Methods

Selected GAIA DR3 data (Prusti et al. 2016 and Vallenari et al. 2023) on 00424-4635 LDS 23 is
shown in Table 1.

Using the Las Cumbres Observatory Global Network of Telescopes, 00424-4635 LDS 23 was imaged
on November 1, 2025 and December 12, 2025 (Mean Decimal Date: 2025.890; Mean JD:
461001.051) at Cerro Tololo Inter-American Observatory. Images were taken with a Planewave Delta
Rho 350 telescope and QHY 600 CMOS camera systems. The camera format was 9576 x 6388 pixels,
3.76 micron pixels size, FOV 1.9 x 1.2 degrees readout mode full frame, 30'x30' in readout mode
central 30x30, pixel size ~0.74"/pixel, default binning 1 x 1, read noise ~ 3 to 3.5 e- and gain 0.7 e-
/ADU.

On November 1, 2025 twenty images were recorded through a Bessel-V Filter and the exposure time
for each image was 25 seconds. The air mass was 1.1. On December 12, 2025 a further ten images
were recorded through a Bessel-V Filter and the exposure time for each image was 25 seconds. The
air mass was 1.1. The thirty calibrated images were individually inspected for quality and all were
subsequently chosen for analysis. The images from both data sets were combined and analysed using
Astrolmagel with apertures set at 6 pixels (object aperture), 8 pixels (inner radius of background
annulus) and 10 pixels (outer radius of background annulus) and mean value, standard deviation and
standard error of the mean determined for position angle, separation and delta magnitude, Table 2.

Using the GAIA DR3 parallax data the distances of the primary and secondary of LDS 23 from the
Sun, including 1o parallax errors, the mean and overlap distances are shown in Figure 1.

To calculate D, the mean physical separation distance of the components in pc, the cosine rule was
used:


https://simbad.cds.unistra.fr/simbad/
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D = \[Da?+ Dg? - 2DaDgcos(p/3,600)] (1)

Where D is the mean separation distance of the two stars in pc; Da is the mean distance from the Sun
to the primary in pc, obtained from parallax measures; Dg is the mean distance from the Sun to the
secondary in pc, and p is apparent separation in arcseconds (") reported in this paper, Table 3.

The minimum separation distance, maximum separation distance and overlap in distances were
calculated using the data in Table 1, measure of apparent separation and Eq(1), Table 3.

The angle between each of the components space velocity vectors in 3D was calculated using the
method of Nugent (Nugent, 2025), Table 3.

From GAIA DR3 FLAME astrophysical parameters, the luminosity of the primary is 0.96 solLum and
its mass is 0.93 M. The luminosity of the secondary is 0.37 solLum and its mass is 0.79 Mg.

The system escape velocity and relative 3-dimensional space velocity were calculated using the mean
physical distance separation and method of Bonifacio (Bonifacio et al, 2020), Table 4.

3. Data
Table 1. Selected GAIA DR3 data on 00424-4635 LDS 23.
WDS Identifier parallax | proper pmra pmdec radial RUWE
00424-4635 LDS 23 +1o motion +1o +1o velocity
+1o +1o
mAS mAS/yr mAS/yr mAS/yr km/sec
A Component 6.3961 103.475 52.461 -89.191 -12.10 1.172
(Gaia source id: + + + + +
4976245148911805824) | 0.0148 0.011 0.009 0.012 0.20
B Component 6.3853 104.334 52.012 -90.445 -12.15 1.211
(Gaia source id: + + + + +
4976245114552067584) | 0.0152 0.011 0.009 0.012 0.31

The results of the analysis of the 30 images by Astrolmage] is given in Table 2.

Table 2. Position angle, separation & delta magnitude determined for 00424-4635 LDS 23 using

Astrolmage].
Mean Epoch Measurement Position Separation Delta
(n=30) Angle Magnitude
(degrees) (arcseconds) (Bessel-V)
DD: 2025.890 Mean 282.4 10.98 1.18
(JD: 461001.051)
Standard Deviation 0.06 0.020 0.01
Standard Error of the Mean 0.01 0.004 0.001
Last measurement (2016.0) 282.5 10.969 1.08
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Figure 1: GAIA DR3 distances of the components of 00424-4635 LDS 23 from the Sun including 1o
parallax errors

Table 3. Mean physical distance separation, minimum separation distance, maximum separation
distance, overlap in distances (Fig. 1) and angle between each of the components’ space velocity
vectors in 3D space for 00424-4635 LDS 23.

WDS Mean physical Minimum Maximum Overlap | Angle between
IDENTIFIER distance separation separation in each of the

separation distance distance distances | components’
1o from space velocity

parallax | vectors in 3-

errors dimensional

space.
AU AU AU AU degrees
00424-4635 53,629 1,712 206,080 96,944
LDS 23 (0.26 £0.52 pc) | (0.0083 pc) (1.0 po) (0.47 pc) 0.56

Table 4. System escape velocity and relative 3D velocity values for 00424-4635 LDS 23.

WDS Identifier System escape Relative 3D space
velocity for mean velocity
separation
(km/s) (km/s)
00424-4635 LDS 23 0.237 0.988

4. Discussion

As pointed out by Nugent (2022) , the maximum separation for a binary star system is not easy to
determine as there are several factors that influence the orbit. The Sixth Catalog of Orbits of Visual
Binary Stars (Matson, R. et. al, 2026) has very few known binaries with separations exceeding
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3,000AU. Nouh and Sharaf (2012) used a formula for known binaries to determine maximum
separations based on spectral types of the primary components. They only chose known binaries from
catalogs to avoid introducing optical doubles in the dataset. They found that main-sequence binaries
have separations that decrease from the more massive early type stars to the less massive late type
stars. Nouh and Sharaf (2012) used two other formulas for computing maximum separations in known
binaries. They compared the three formulas in numerical tests with known binaries and their results
showed maximum separations in the range of 400AU - 2,000AU.

LDS23 has a mean physical distance separation of 53,629 AU and a maximum separation distance of
206,080 AU. The overlap distance is 96,944 AU. This is too wide for a binary star system. The
probability that the pair is separated by the minimum distance of 1,712 AU is only ~0.34% (using
GAIA DR3 parallax, parallax errors and normal distribution function). Using the mean physical
distance separation, the system escape velocity is less than the relative 3D space velocity) supporting
an unbound bound system.

The angle between the space velocity vectors in 3D space of LDS23 is 0.56° which indicates a
common space motion pair (Nugent, 2025).

5. Conclusion

Updated astrometric measurements of 00424-4635 LDS 23 are provided. The analysis of the
astrophysical data favours that 00424-4635 LDS 23 is an optical pair which show common space
motion.
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