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1. Introduction 
During evaluation of the images taken for our 

CPM/LSPM-project part IV, we found a large number 
of existing WDS objects included in these images so we 
decided to make a separate report on these objects with 
our own measurements, as well as using data from the 
GAIA DR1 catalog to check for potential common 
proper motion.  

The CPM check was done similar to the LSPM pro-
ject based on comparison of 2MASS to GAIA DR1 
positions and if available UCAC5 proper motion data 
allowing a CPM rating according to Knapp/Nanson 
2017 (with extensions). 

The image processing followed our usual proce-
dure: stacking with VPhot, plate solving and measuring 
positions and Vmags with Astrometrica using URAT1 
as reference catalog, and calculating Sep and PA with 
the formulas provided by Buchheim 2008. The I-filter 
images were first plate solved with URAT1 as refer-
ence catalog for the astrometry results and then again 
plate solved with USNO B1 as reference catalog for Ic-
mags for the I-band photometry results.  

2. Results of Our Research 
In Table 1 we present the WDS catalog data as of 

October 2017 in the header line, the GAIA DR1 data in 
the second line and in the two following lines our own 

measurements based on images taken with remote tele-
scope iT24. Given below is a description of the table 
content per column:  
• Name gives the discoverer ID of the selected object 

in the header line 
• RA and Dec give the recent precise coordinates of 

the A component from the WDS catalog in the 
header line in the traditional HH:MM:SS 
DD:MM:SS format and in the data lines  from the 
sources referred to in the Notes column in decimal 
degrees format as these values are directly usable 
for calculating Sep and PA 

• Sep gives separation in arcseconds in the data lines 
calculated as  

in radians 
• PA gives position angle in degrees in the data lines 

calculated as 

in radians depending on quadrant 
• M1 and M2 give WDS Vmags in the header line for 
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A and B and Gmags in the GAIA DR1 line,  and 
the next two lines give the measured V- and Imags 
from our own images 

• pmRA1 and pmDE1 with e_pm1 give the WDS 
proper motion data for A and pmRA2, pmDE2 and 
e_pm2 for B in the header line and in the GAIA 
DR1 line the values calculated by comparison with 
2MASS positions 

• Spc1 and Spc2 give in the header line the WDS 
spectral class range for A and B if given in the 
WDS catalog and in the iT24 I-filter image lines 
the spectral class range based on the V-I color in-
dex taking into consideration also the error range of 
the measured Imags using the table provided by the 
Space Telescope Science Institute (http://
www.stsci.edu/~inr/intrins.html) 

• Ap indicates in the data lines the aperture used for 
the observation listed and Me indicates the WDS 
code for the used observation method (for GAIA 
calculated equivalent circular surface diameter) 

• Date is the Julian epoch of the (averaged) observa-
tion date given in the data lines 

• CPM Rat gives the rating of the CPM assessment 
based on comparison of positions between 2MASS 
and GAIA DR1 (see Appendix A) 

• And last, Source/Notes indicates the source used 
(images and catalogs) and additional explanations 
if considered necessary. 

3. Summary 
Of a total of 31 objects only one (SLW 207) can be 

considered as solid CPM candidate with the rest most 
probably optical pairs – if pair at all as the two TDS 
objects included seem to be bogus. 
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Appendix A 
Explanation of the CPM rating scheme according to Knapp and Nanson 2017: 
 

• Four rating factors are used: Proper motion vector direction, proper motion vector length, size of position error 
in relation to proper motion vector length and relationship between angular separation and proper motion 
speed 

• Proper motion vector direction ratings: “A” for within the error range of identical direction, “B” for similar 
direction within the double error range, and “C” for outside 

• Proper motion vector length ratings: “A” for within the error range of identical length, “B” for similar length 
within the double error range, and C for outside 

• Error size ratings: “A” for error size of less than 5% of the proper motion vector length, “B” for less than 10%, 
and “C” for a larger error size 

• Angular separation rating: “A” for angular separation/proper motion speed less than 100, “B” for less than 
1000 and “C” for above 
 
To compensate for excessively large position errors resulting in an “A” rating despite rather high deviations an 

absolute upper limit is applied regardless of calculated error size:  
 

• Proper motion vector direction: Max. 2.86° difference for an “A” and 5.72° for a “B” 
• Proper motion vector length: Max. 5% difference for an “A” and 10% for a “B” 
 
 
 
 
 

Appendix B 
The following table gives the plate solving errors for the used iT24 images and error information derived from 

the measurements provided in Table 1 and also the measured positions for both components. 
 

Name  RA Dec dRA dDec 
Err 

Sep 

Err 

PA 

Err 

Mag 
SNR dmag Date Notes 

 ALI 936 

A 20 29 35.084 39 01 10.29 

0.05 0.06 0.078 0.428 

0.070 381.42 

0.07 2016.658 iT24 1x60s V-filter 

B 20 29 35.958 39 01 12.69 0.070 302.23 

  

A 20 29 35.080 39 01 10.32 

0.05 0.06 0.078 0.427 

0.130 286.98 

0.13 2016.658 

iT24 1x60s I-filter. 

Spc range according to 

V-I color index 
B 20 29 35.955 39 01 12.69 0.130 302.88 

Table 2: Error estimations for the in table 1 provided measurements for the given objects: 

• dRA and dDec = average RA and Dec plate solving errors in arcseconds 

• Err_Sep = separation error estimation in arcseconds calculated as SQRT(dRA^2+dDec^2) 

• Err_PA = position angle error estimation in degrees calculated as arctan (Err_Sep/Sep) assuming the worst case that Err_Sep points perpendicular 
to the separation vector 

• dmag as average mag plate solving error (Vmag for images with made V-filter and Imag for images made with I-filter) 

• Err_Mag = magnitude error estimation calculated as SQRT(dVmag^2+(2.5*LOG10(1+1/SNR))^2) 

• SNR as signal to noise ratio for the given object 

Table 2 continues on next page. 
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Name  RA Dec dRA dDec 
Err 

Sep 

Err 

PA 

Err 

Mag 
SNR dmag Date Notes 

Table 2 (continued). Error estimations for the in table 1 provided measurements for the given objects 
 

Table 2 continues on next page. 

POU 1768 A 06 39 16.637 23 07 11.52 
0.13 0.13 0.184 1.128 

0.062 62.16 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 39 16.304 23 07 19.65 0.063 55.35 

 A 06 39 16.667 23 07 11.28 

0.14 0.13 0.191 1.086 

0.121 61.67 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 39 16.326 23 07 20.19 0.121 58.55 

POU 1769 A 06 39 16.637 23 07 11.52 
0.13 0.13 0.184 0.657 

0.062 62.16 
0.06 2017.084 iT24 1x180s V-filter 

 C 06 39 17.675 23 07 18.74 0.063 60.62 

 A 06 39 16.667 23 07 11.28 

0.14 0.13 0.191 0.683 

0.121 61.67 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 C 06 39 17.701 23 07 18.60 0.121 60.64 

POU 1710 A 06 38 05.026 23 05 18.40 
0.14 0.13 0.191 0.854 

0.053 66.22 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 05.849 23 05 12.46 0.057 38.58 

 A 06 38 05.014 23 05 18.23 

0.14 0.13 0.191 0.879 

0.121 76.07 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 05.806 23 05 12.27 0.121 60.11 

POU 1712 A 06 38 12.741 22 55 13.58 
0.14 0.13 0.191 0.943 

0.063 56.71 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 38 13.565 22 55 15.86 0.068 32.41 

 A 06 38 12.740 22 55 13.34 

0.14 0.13 0.191 0.912 

0.122 49.72 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 13.592 22 55 15.67 0.127 25.50 

POU 1713 A 06 38 07.068 23 04 05.40 
0.14 0.13 0.191 0.769 

0.057 40.57 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 07.505 23 03 52.50 0.059 34.85 

 A 06 38 07.058 23 04 04.87 

0.14 0.13 0.191 0.817 

0.121 57.16 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 07.491 23 03 52.88 0.123 37.00 

POU 1714 A 06 38 08.327 23 04 51.46 
0.14 0.13 0.191 0.715 

0.053 63.88 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 09.045 23 04 39.80 0.054 53.03 

 A 06 38 08.316 23 04 51.33 

0.14 0.13 0.191 0.705 

0.121 81.48 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 09.064 23 04 39.74 0.121 60.26 

POU 1719 A 06 38 38.141 22 48 33.50 
0.14 0.13 0.191 0.953 

0.068 33.82 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 38 37.430 22 48 27.56 0.074 24.28 

 A 06 38 38.142 22 48 32.79 

0.14 0.13 0.191 0.977 

0.123 43.11 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 37.427 22 48 27.52 0.128 24.17 

POU 1721 A 06 38 23.985 23 02 16.07 
0.14 0.13 0.191 1.240 

0.052 76.46 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 24.616 23 02 17.48 0.054 51.67 

 A 06 38 23.977 23 02 15.94 

0.14 0.13 0.191 1.133 

0.121 72.85 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 24.667 23 02 17.56 0.125 29.33 

POU 1723 A 06 38 26.060 23 05 41.47 
0.14 0.13 0.191 0.836 

0.063 53.99 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 38 25.756 23 05 53.88 0.065 42.37 

 A 06 38 26.040 23 05 41.78 

0.14 0.13 0.191 0.876 

0.121 56.96 

0.12 2017.076 

iT24 1x60s I-filter. 

SNR B<20. Spc based on 

V-I color index 
 B 06 38 25.789 23 05 53.79 0.133 18.27 

POU 1727 A 06 38 30.838 23 06 14.80 
0.14 0.13 0.191 0.773 

0.054 50.58 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 29.986 23 06 06.90 0.056 43.70 

 A 06 38 30.858 23 06 14.64 

0.14 0.13 0.191 0.774 

0.121 81.79 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 30.007 23 06 06.75 0.121 73.72 

POU 1737 A 06 38 43.351 23 00 39.39 
0.14 0.13 0.120 1.027 

0.060 32.09 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 43.001 23 00 34.76 0.057 38.67 

 A 06 38 43.377 23 00 38.93 

0.14 0.13 0.191 1.590 

0.122 49.06 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 42.990 23 00 34.59 0.123 42.64 

POU 1740 A 06 38 47.756 23 04 09.52 
0.14 0.13 0.191 1.436 

0.065 26.02 
0.05 2017.076 iT24 1x60s V-filter 

 B 06 38 47.723 23 04 01.91 0.068 23.39 

 A 06 38 47.780 23 04 09.37 

0.14 0.13 0.191 1.442 

0.124 34.77 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 38 47.750 23 04 01.79 0.124 35.10 

POU 1765 A 06 39 11.282 23 06 29.81 
0.13 0.13 0.184 1.347 

0.064 48.02 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 39 10.760 23 06 32.85 0.066 39.84 

 A 06 39 11.312 23 06 29.46 

0.14 0.13 0.191 1.300 

0.124 36.38 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 39 10.762 23 06 33.10 0.123 36.78 
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Name  RA Dec dRA dDec 
Err 

Sep 

Err 

PA 

Err 

Mag 
SNR dmag Date Notes 

Table 2 (continued). Error estimations for the in table 1 provided measurements for the given objects 
 

Table 2 concludes on next page. 

POU 1786 A 06 39 38.027 23 05 03.23 
0.13 0.13 0.184 1.286 

0.066 39.61 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 39 37.996 23 05 11.41 0.065 44.10 

 A 06 39 38.060 23 05 03.28 

0.14 0.13 0.191 1.333 

0.123 40.20 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 39 38.002 23 05 11.45 0.123 38.24 

POU 1791 A 06 39 44.506 22 58 10.86 
0.13 0.13 0.184 1.311 

0.062 68.71 
0.06 2017.084 iT24 1x180s V-filter 

 B 06 39 44.876 22 58 04.66 0.067 37.19 

 A 06 39 44.535 22 58 10.71 

0.14 0.13 0.191 1.351 

0.122 50.73 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 39 44.908 22 58 04.46 0.123 39.20 

POU 3062 A 09 54 13.363 24 18 01.91 
0.11 0.10 0.149 0.800 

0.081 81.53 
0.08 2017.081 iT24 1x60s V-filter 

 B 09 54 13.094 24 18 11.90 0.082 67.80 

 A 09 54 13.354 24 18 01.83 

0.11 0.10 0.149 0.790 

0.131 80.14 

0.13 2017.081 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 09 54 13.056 24 18 11.81 0.131 67.19 

SLW 207 A 07 50 46.645 40 17 47.60 
0.08 0.11 0.136 0.056 

0.041 105.22 
0.04 2017.209 iT24 1x300s V-filter 

 B 07 50 45.234 40 20 05.27 0.044 59.74 

 A 07 50 46.639 40 17 47.31 

0.12 0.11 0.163 0.067 

0.133 39.13 

0.13 2017.075 

iT24 1x60s I-filter. 

SNR B <20. Spc based on 

V-I color index 
 B 07 50 45.208 40 20 05.39 0.142 18.52 

STF 1139 A 07 49 11.629 37 06 20.81 
0.10 0.11 0.149 0.478 

0.104 35.53 
0.10 2017.075 iT24 1x60s V-filter 

 B 07 49 12.476 37 06 35.48 0.103 40.50 

 A 07 49 11.659 37 06 20.85 

0.12 0.12 0.170 0.555 

0.142 46.40 

0.14 2017.075 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 07 49 12.466 37 06 35.47 0.141 55.88 

STI 2171 A 07 00 11.465 56 28 34.09 
0.12 0.12 0.170 2.955 

0.056 40.87 
0.05 2017.076 

iT24 1x60s V-filter. 

Touching star disks  B 07 00 11.255 56 28 36.88 0.066 25.06 

 A 07 00 11.469 56 28 33.98 

0.13 0.11 0.170 2.938 

0.112 57.21 

0.11 2017.076 

iT24 1x60s I-filter. 

Touching/overlapping 

star disks. Spc based 

on V-I color index 

 B 07 00 11.256 56 28 36.79 0.112 46.75 

TDS 4001 A 06 39 03.590 22 57 31.40 

0.14 0.13 0.191 #WERT! 

0.053 62.04 

0.05 2017.076 

iT24 1x60s V-filter. No 

resolution of B, star 

disk quite round, no 

hint of elongation. 

Might be bogus 

 B 0 0 - - 

 A 06 39 03.585 22 57 31.20 

0.14 0.13 0.191 #WERT! 

0.121 59.46 

0.12 2017.076 

iT24 1x60s I-filter. No 

resolution of B, star 

disk quite round, no 

hint of elongation. Spc 

based on V-I color in-

dex. Might be bogus 

 B 0 0 - - 

TDS 4122 A 06 46 27.562 52 13 31.89 

0.12 0.12 0.170 #WERT! 

0.052 79.11 

0.05 2017.076 

iT24 1x60s V-filter. No 

resolution of B. Star 

disk perfectly round, 

no sign of elongation. 

Probably bogus 

 B 0 0 - - 

 A 06 46 27.574 52 13 31.97 

 0.13 0.13 0.184 #WERT! 

0.121 82.40 

0.12 2017.076 

iT24 1x60s I-filter. No 

resolution of B, star 

disk perfectly round, 

no hint of elongation. 

Spc based on V-I color 

index. Probably bogus 

 B 0 0 - - 

UC 1480 A 06 46 38.094 52 12 17.98 
0.12 0.11 0.163 0.289 

0.110 112.23 
0.11 2017.209 iT24 1x300s V-filter 

 B 06 46 41.198 52 12 33.17 0.115 30.55 

 A 06 46 38.102 52 12 18.31 

0.13 0.13 0.184 0.329 

0.121 61.93 

0.12 2017.076 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 46 41.168 52 12 33.56 0.124 34.32 

BAL 2659 A 06 19 11.182 04 29 02.49 
0.12 0.11 0.163 0.507 

0.080 131.04 
0.08 2017.081 iT24 1x60s V-filter 

 B 06 19 10.516 04 29 17.96 0.081 92.00 

 A 06 19 11.201 04 29 02.69 

0.13 0.11 0.170 0.531 

0.130 107.29 

0.13 2017.081 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 06 19 10.536 04 29 18.14 0.130 94.89 
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Name  RA Dec dRA dDec 
Err 

Sep 

Err 

PA 

Err 

Mag 
SNR dmag Date Notes 

Table 2 (conclusion). Error estimations for the in table 1 provided measurements for the given objects 
 

BAL 2768 A 07 29 12.672 04 34 50.54 
0.11 0.10 0.149 0.461 

0.060 166.38 
0.06 2017.081 iT24 1x60s V-filter 

 B 07 29 11.485 04 34 55.71 0.060 143.06 

 A 07 29 12.672 04 34 50.70 

0.12 0.10 0.156 0.484 

0.110 110.13 

0.11 2017.081 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 07 29 11.483 04 34 55.85 0.110 104.19 

DAM 1221 A 07 29 02.258 04 40 49.77 
0.11 0.10 0.149 2.076 

0.062 78.79 
0.06 2017.081 iT24 1x60s V-filter 

 B 07 29 02.387 04 40 46.15 0.065 44.21 

 A 07 29 02.282 04 40 49.41 

0.12 0.10 0.156 2.299 

0.112 48.73 

0.11 2017.081 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 07 29 02.412 04 40 46.04 0.114 36.89 

DAM 1221 A 07 29 02.258 04 40 49.77 
0.11 0.10 0.149 0.407 

0.062 78.79 
0.06 2017.081 iT24 1x60s V-filter 

 C 07 29 02.118 04 40 28.95 0.067 35.69 

 A 07 29 02.282 04 40 49.41 

0.12 0.10 0.156 0.435 

0.112 48.73 

0.11 2017.081 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 C 07 29 02.123 04 40 28.95 0.115 30.56 

BKO 400 A 09 44 36.323 08 45 18.88 
0.09 0.09 0.127 0.422 

0.060 161.97 
0.06 2017.305 iT24 1x60s V-filter 

 B 09 44 36.070 08 45 35.76 0.061 94.77 

 A 09 44 36.315 08 45 19.14 

0.10 0.09 0.135 0.446 

0.100 157.06 

0.10 2017.305 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 09 44 36.062 08 45 36.03 0.100 108.08 

GRV 798 A 09 44 41.205 08 40 18.85 
0.09 0.09 0.127 0.090 

0.060 154.89 
0.06 2017.305 iT24 1x60s V-filter 

 B 09 44 45.378 08 39 26.32 0.060 150.91 

 A 09 44 41.219 08 40 19.05 

0.10 0.09 0.135 0.095 

0.100 133.37 

0.10 2017.305 

iT24 1x60s I-filter. 

Spc based on V-I color 

index 
 B 09 44 45.409 08 39 26.29 0.100 130.18 

LEP 131 A 07 09 38.530 32 17 48.42 

0.10 0.12 0.156 #WERT! 

0.113 11.73 

0.07 2017.209 

iT24 1x300s V-filter. 

SNR A <20. No resolu-

tion of B, has to be 

fainter than 19.5Vmag 

 B 0 0 - - 

 A 07 09 38.558 32 17 48.28 

0.13 0.11 0.170 0.599 

0.139 21.38 

0.13 2017.084 

iT24 1x180s I-filter. 

SNR B <10. Spc based on 

V-I color index with 

Vmag B estimated 19.6 

 B 07 09 38.974 32 18 03.70 0.186 7.69 

DAM 1222 A 07 29 07.344 04 46 25.44 

0.11 0.11 0.156 #WERT! 

0.071 106.46 

0.07 2017.739 

iT24 1x300s V-filter. 

No resolution of B, has 

to be fainter than 18.7 

Vmag 

 B 0 0 - - 

 A 07 29 07.353 04 46 25.50 

0.12 0.10 0.156 0.553 

0.110 110.47 

0.11 2017.081 

iT24 1x60s I-filter. 

SNR B <20. Spc based on 

V-I color index. Vmag B 

estimated with 18.8Vmag 

 B 07 29 07.751 04 46 40.55 0.133 13.99 

GOM 9 A 09 44 23.261 08 42 21.87 

0.11 0.12 0.163 #WERT! 

0.190 5.36 

0.04 2017.324 

iT24 1x300s V-filter. 

SNR A <10. No resolu-

tion of B, has to be 

fainter than 19.5 Vmag 

 B 0 0 - - 

 A 09 44 23.284 08 42 21.81 

0.14 0.12 0.184 1.180 

0.110 23.13 

0.10 2017.324 

iT24 1x300s I-filter. 

SNR B <10. Spc based on 

V-I color index with 

Vmag B estimated 19.6 

 B 09 44 22.681 08 42 22.30 0.310 3.22 


