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Abstract: The WDS catalog contains per June 2019 about 148,500 objects. About 50,000 of these
come with a magnitude for the primary with single digit precision indicating rather an estimation than a
precise measurement and over 16,000 objects are listed with magnitudes in the blue or red band (WDS
note codes B/K/R/I) thus in need of a measurement in the V band. After eliminating all objects not suit-
ed for resolution with the tools currently available to me (too small separation, too faint, too bright)
about 26,000 objects remained as targets of interest for this project. The selection criterion for the ob-
jects for a specific report is then at a given point of time simply the currently highest given altitude to
eliminate atmospheric effects as far as possible — so this is then a more or less random selection out of
the mentioned 26,000 objects. This report covers the first 37 such objects from images taken end of
March 2019 with V-filter to allow for visual magnitude measurement by differential photometry. All
objects were additionally checked for potential gravitational relationship using GAIA DR2 parallaxes.

Introduction

With few exceptions one single image was taken
for all selected WDS objects with iTelescope iT24 with
V-filter and 20 seconds exposure time and the imaging
conditions were despite several due to bad weather can-
celled sessions overall quite favourable. The number of
objects in this report is somewhat smaller than planned
as in several cases the secondary was too faint to be
resolved with 20 seconds exposure time — useful lesson
for the next imaging sessions to use for objects ex-
pected to be fainter than 15 Vmag longer exposure
times.

The images were plate solved with Astrometrica
using the URAT1 catalog with reference stars in the
Vmag range of 8.5 to 16.5 giving not only RA/Dec co-
ordinates but also photometry results for all reference
stars used including an average Vmag error. The ob-
jects were then located in the center of the image and
astrometry/photometry was then done by the rather
comfortable Astrometrica procedure with point and
click at the components delivering RA/Dec coordinates
and Vmag measurements based on all reference stars
used for plate solving.

Results of Photometry and Catalog Checking
The measurement results are given in table 1 below
with the following structure:

WDS = WDSID

Disc = Discoverer code

C = Components (AB if blank)

RA/Dec = Positions for primary and secondary in
HH:MM:SS.sss/DD.MM.SS.ss format

dRA/dDec = Plate solving errors for RA and Dec

in arcseconds

Sep = Calculated separation in arcseconds

e Sep = Separation error

PA = Calculated position angle in degrees

e PA = Position angle error

Mag = Vmags for both components measured
by differential photometry

e Mag = Magnitude errors

SNR = Signal to noise ratio for both
components

dVmag = Plate solving error in Vmag

Date = Julian observation epoch

Notes = Additional comments listed below

Table 1

(Text continues on page 22)
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(Continued from page 17)
Cross-Match with GAIA DR2

All listed objects were additionally cross-matched
with GAIA DR2 to check for potential gravitational
relationship (PGR) — the results are given in Table 2
with the following structure:

Object = Discoverer ID

Comp = Components (AB if blank)
PA = Position angle in degrees
e PA = Error position angle

Sep = Separation in arcseconds

e Sep = Error separation

PIx1 = Parallax 1 in mas

e PIx1 = Error parallax1

PIx2 = Parallax 2 in mas

e PIx2 = Error parallax 2
Min D AU= Minimum spatial distance in AU

between components (see Appen
dix)

Med D AU = Median spatial distance in AU
between components (see Ap
pendix)

Max D AU = Maximum spatial distance in
AU between components (see
Appendix)

LPGR = Likelihood of potential gravitational

relationship (see Appendix)

To avoid redundant reporting some objects were
deleted in Table 2 if already cross-matched with GAIA
DR2 in other reports. For the objects UC 2205, UC
2144 and GIC 102 WDS code “T” is suggested for like-
ly physical by common parallaxes. For the objects with
LPGR <10 WDS code “U” for likely optical is suggest-
ed.

Summary

A good part of the 37 measured objects shows the
expected magnitude difference larger than 0.5 com-
pared with the WDS catalog data especially for the sec-
ondary but for many objects the given WDS magni-
tudes were simply confirmed within the given error
range. 3 objects have parallaxes and angular separa-
tions allowing for a higher than 50% likelihood for a
spatial distance between the components of less than
200,000 AU (~1 parsec) suggesting potential gravita-
tional relationship.
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Appendix

Description of the PGR assessment procedure
GAIA DR2 data for RA/Dec and Plx are used for a Monte Carlo simulation assuming a normal distribution
for these parameters with the given error range as standard deviation. The spatial distance between the compo-
nents is (according to Knapp 2018) calculated from the inverted simulated parallax data and the simulated angu-

lar separation using the law of cosine

sep =\/ 2 —201bcos;/+b2
with a and b = distance vectors for the stars A and B in lightyears calculated as (1000/P1x)*3.261631 and y = an-

gular separation in degrees calculated as

y= arccos[sin(DEl) sin(DE2)+ cos(DEl)cos(DE2)cos(|RAl —RA2|)J

The likelihood for potential gravitational relationship (LPGR) is the percentage of simulation results
<200,000 AU (~1 parsec) out of the simulation sample with a size of 120,000
The given smallest, median and largest spatial distance between the components is the smallest, median and

largest result out of the simulation sample.



