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Introduction 
Similar to our first three reports on common proper 

motion pairs not listed so far in the WDS the selection 
from LSPM was done by sorting all LSPM objects by 
RA and then checking if the next LSPM object is nearer 
than 30 arc-seconds and so far not included in the WDS 
catalog. As a second criterion we selected all objects 
with an altitude suitable for imaging during the time of 
the research for this report with the intention of taking 
images with V- and I-filters in order to be able to deter-
mine as far as possible not only RA/Dec coordinates, 
separation, position angle, magnitudes and proper mo-
tion values, but also the spectral class range of all com-
ponents according to the V-I color index.  

Since GAIA DR1 coordinates are now available for 
most of the selected objects our most important CPM 
check analysis was done on the basis of comparison of 
2MASS to GAIA DR1 positions.  Because proper mo-
tion data listed directly in GAIA is still scarce and thus 
not available for both components of our objects, it was 
necessary to do our own calculations, which allowed a 
CPM rating according to Knapp/Nanson 2017 (see de-
scription Appendix A). 

We also checked as many other sources as possible 
via Aladin for data for these CPM candidates beginning 
with visual comparison of POSS I and POSS II images. 
If the Aladin centroid feature did not work (as was usu-
ally the case) we then resorted to visual estimation of 

the centroids to determine separation, position angle 
and proper motion from POSS I to POSS II. Next came 
the check of other existing catalog data for the given 
field of view, especially URAT1, SDSS, WISE, 
UCAC4 and GSC.  

Besides measuring Vmags in our own images we 
tried also to get the visual magnitudes for each of the 
components from the various catalogs we used.  

When the 2MASS data with J- and K-band values 
were available, we used a spreadsheet to estimate 
Vmags with formulas found on the website of Bruce 
Gary  (http://brucegary.net/dummies/method0.html) 
provided -0.1 < (J-K) < 1.0. For SDSS objects fainter 
than 15mag in g-band we estimated Vmag as 
(gmag+rmag)/2 based on advice from Brian Skiff that 
this might work rather well.  

Spectral class data was scarce in the available cata-
logs so as already mentioned we had to resort to deriv-
ing the spectral class of the objects in question using 
the B-V color index provided we had these values listed 
in the same catalog. For this purpose we used a table 
provided by the Space Telescope Science Institute 
(http://www.stsci.edu/~inr/intrins.html). 

Additionally we took images with I-filter to get Ic-
mags to be able to estimate the spectral class range of 
the components on base of own image material again 
using the above mentioned table. 

The image processing followed our usual proce-
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dure: Stacking with AAVSO VPhot, plate solving and 
measuring positions and Vmags with Astrometrica us-
ing URAT1 as reference catalog and calculating Sep 
and PA with the formulas provided by Buchheim 2008. 
Due to the faintness of some objects we had to use ex-
posure times up to 300 seconds and even then some 
components were too faint to be resolved. The I-filter 
images were first also plate solved with URAT1 as ref-
erence catalog for the astrometry results and then again 
plate solved using Astrometrica with USNO B1 as ref-
erence catalog for Ic-mags for the I-band photometry 
results.  

In total we got in this way an observation history of 
each object beginning in most cases in the year ~1950 
with POSS I and ending in 2017 with own new images. 

Results of Our Research 
In Table 1 we present for the selected objects as 

much data as we could find in the catalogs available to 
us including our own measurements based on images 
taken with remote telescope iT24. Given below is a de-
scription of the table content per column:  
• Name gives the discoverer ID of the selected object 

with a running number in the header line 
• RA and Dec give the recent precise coordinates of 

the A component (if available from GAIA DR1) in 
the header line in the traditional HH:MM:SS 
DD:MM:SS format and in the data lines for 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 measured Vmags in the header 

line for A and B and if available also in the data 
lines where we had often to resort to estimated val-
ues based on calculation from the J- and K-band 
values if available 

• pmRA1 and pmDE1 with e_pm1 give the proper 
motion data for A and pmRA2, pmDE2 and e_pm2 
for B in the header line as well as in the data lines 

calculated by comparison of positions between cat-
alogs or directly from the catalogs (specified in the 
Notes column) 

• Spc1 and Spc2 give the spectral class range for A 
and B usually based on the V-I color index taking 
into consideration also the error range of the meas-
ured Imags 

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

• 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 (in most cases 
between 2MASS and GAIA DR1 if available) in 
the header line and the corresponding data line 

• Source/Notes finally indicates in the header line the 
LSPM ID and the overall assessment for the object 
in question and in the data lines the source used 
(images and catalogs) and additional explanations if 
considered necessary. 

Summary 
From 30 objects checked for CPM  

• 22 objects received a solid or at least good CPM 
candidate rating based on position comparison, in 
most cases between 2MASS and GAIA DR1 
(according to the method presented in Knapp/
Nanson 2017) 

• 4 objects could not be rated due to missing precise 
catalog positions for calculating CPM speed and 
direction – but in all cases visual evidence by com-
paring existing image material strongly suggested 
CPM  

• 3 objects got a CPM rating for being most certainly 
not CPM 

• 1 object remained unclear due to even missing visu-
al evidence. 

 
The issue of I-band photometry and using it for es-

timating the spectral class range was handled similarly 
to our part II&III report. 

Follow Up 
This report is our last one on this topic although we 

are convinced that there might be a lot more CPM pairs 
hidden in the LSPM catalog but with separations larger 
than 30 arcseconds thus not covered by our selection 
criterion up to this limit. 

But we found in our image material for this report a 
number of WDS objects and will provide historical re-

(Text continues on page 385) 
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search and measurements for these in a separate paper. 
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Appendix A 
Description of the CPM assessment scheme according to Knapp/Nanson 2017 with extensions 
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 of proper motion speed to angular separation: 
• Proper motion vector direction ratings: “A” for within the error range of identical direction, “B” for similar di-

rection 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 
• Relationship PM speed to angular separation: “A” for less than 100 years, “B” for less than 1000 years 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” 

 
In some cases we could use SDSS DR9 coordinates instead of 2MASS with much smaller position errors with 

the consequence that the requirements to get an A or even B CPM rating were unreasonably hard so we had to 
modify our process somewhat: 
• The position error resulting from the error estimation for proper motion vector direction and length is in this 

case calculated as root mean square from both position errors (instead of for only the larger 2MASS one) 
• If the PM vector direction difference is larger than this calculated “allowed” error but still less than 0.5° then 

an “A” is given, a “B” is given for larger than 0.5 but less than 1 degree, and a “C” is given if above 
• If the PM vector length difference is larger than this calculated “allowed” error but still less than 0.5% then an 

“A” is given, a “B” is given for larger than 0.5 but less than 1 percent, and a “C” is given if above.   
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Appendix B 
The following Table 2 gives the plate solving errors for the used iT24 images and error information derived 

therefrom for 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 

J0544+2120 A 05 44 41.215 21 20 51.62 

0.080 0.090 0.120 1.138 

0.052 76.45 

0.050 2017.081 iT24 1x60s V-filter. SNR B <20 

  B 05 44 40.893 21 20 47.56 0.112 10.33 

  A 05 44 41.219 21 20 51.56 

0.090 0.080 0.120 1.240 

0.120 111.16 

0.120 2017.081 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 05 44 40.943 21 20 47.55 0.124 36.62 

J0611+3325 A 06 11 56.172 33 25 43.09 

0.130 0.110 - - 

0.101 80.28 

0.100 2017.209 

iT24 1x300s V-filter. No reso-

lution of B, has to be fainter 

than 18.5Vmag   B - - - - 

  A 06 11 56.185 33 25 43.37 

0.110 0.120 0.163 0.758 

0.121 98.38 

0.120 2017.076 
iT24 1x60s I-filter. SNR B <20. 

Spc based on V-I color index 
  B 06 11 56.018 33 25 31.24 0.129 22.43 

J0612+3721 A 06 12 20.416 37 21 06.94 

0.120 0.120 0.170 3.361 

0.092 58.74 

0.090 2017.209 
iT24 1x300s V-filter. Heavily 

overlapping star disks 
  B 06 12 20.415 37 21 04.05 0.101 22.94 

  A 06 12 20.444 37 21 06.91 

0.110 0.120 0.163 3.006 

0.121 86.34 

0.120 2017.327 
iT24 2x300s I-filter. Touching/

overlapping star disks 
  B 06 12 20.447 37 21 03.81 0.121 62.23 

J0638+2255 A 06 38 52.424 22 55 10.67 

0.100 0.120 0.156 1.907 

0.051 134.58 

0.050 2017.209 

iT24 1x300s V-filter. Heavily 

overlapping star disks. SNR B 

<20   B 06 38 52.448 22 55 05.99 0.090 14.06 

  A 06 38 52.436 22 55 10.71 

0.110 0.110 0.156 1.827 

0.111 91.46 

0.110 2017.084 

iT24 1x180s I-filter. SNR B 

<20.  Heavily overlapping star 

disks. Spc based on V-I color 

index   B 06 38 52.453 22 55 05.84 0.133 14.19 

J0644+2855 A 06 44 39.093 28 55 26.18 

0.120 0.120 0.170 1.739 

0.061 90.07 

0.060 2017.076 iT24 1x60s V-filter 

  B 06 44 38.729 28 55 23.28 0.079 20.41 

  A 06 44 39.095 28 55 26.38 

0.120 0.110 0.163 1.609 

0.121 95.44 

0.120 2017.076 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 06 44 38.730 28 55 23.12 0.125 29.84 

J0646+5214 A 06 46 00.821 52 14 11.26 

0.120 0.110 0.163 4.046 

0.112 55.65 

0.110 2017.209 
iT24 1x300s V-filter. Overlap-

ping star disks 
  B 06 46 00.812 52 14 13.56 0.112 47.20 

  A 06 46 00.816 52 14 10.88 

0.130 0.110 0.170 4.091 

0.142 45.61 

0.140 2017.209 

iT24 1x300s I-filter. Overlap-

ping star disks. Spc based on V

-I color index   B 06 46 00.808 52 14 13.26 0.142 44.37 

J0654+1708 A 06 54 37.540 17 08 03.09 

0.110 0.120 0.163 2.474 

0.073 50.54 

0.070 2017.084 
iT24 1x180s V-filter. Touching 

star disks 
  B 06 54 37.572 17 08 06.83 0.084 22.77 

  A 06 54 37.536 17 08 03.27 

0.130 0.120 0.177 3.038 

0.142 47.80 

0.140 2017.076 

iT24 1x60s I-filter. Touching 

star disks. Spc based on V-I 

color index   B 06 54 37.569 17 08 06.57 0.145 28.37 

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 concludes on next page. 

J0659+5631 A 06 59 03.298 56 31 00.32 
0.070 0.080 0.106 0.727 

0.051 103.84 
0.050 2017.209 iT24 1x300s V-filter. SNR B <20 

  B 06 59 04.306 56 31 01.12 0.077 17.94 

  A 06 59 03.286 56 31 00.34 
0.130 0.110 0.170 1.121 

0.112 55.91 
0.110 2017.076 

iT24 1x60s I-filter. SNR B <20. 

Spc based on V-I color index 
  B 06 59 04.333 56 31 01.16 0.141 11.83 

J0705+3400 A 07 05 26.916 34 00 15.80 
0.110 0.090 0.142 1.128 

0.051 146.52 
0.050 2017.084 iT24 1x180s V-filter. SNR B <20 

  B 07 05 27.204 34 00 09.53 0.082 16.27 

  A 07 05 26.905 34 00 15.67 
0.100 0.110 0.149 1.335 

0.120 184.16 
0.120 2017.209 

iT24 1x300s I-filter. Touching 

star disks. SNR B <10. Spc 

based on V-I color index   B 07 05 27.149 34 00 10.06 0.256 4.33 

J0721+2555 A 07 21 43.377 25 54 58.82 
0.120 0.120 0.170 2.034 

0.081 92.85 
0.080 2017.084 

iT24 1x180s V-filter. Heavily 

overlapping star disks 
  B 07 21 43.731 25 54 58.95 0.088 29.09 

  A 07 21 43.370 25 54 58.89 
0.110 0.100 0.149 2.002 

0.101 84.89 
0.100 2017.076 

iT24 1x60s I-filter. Heavily 

overlapping star disks. Spc 

based on V-I color index   B 07 21 43.685 25 54 59.04 0.105 34.76 

J0723+2536 A 07 23 19.999 25 36 09.38 
0.120 0.110 0.163 1.800 

0.092 61.61 
0.090 2017.209 iT24 1x300s V-filter. SNR B <20 

  B 07 23 20.223 25 36 13.58 0.134 10.47 

  A 07 23 20.022 25 36 09.66 
0.120 0.110 0.163 1.800 

0.116 29.57 
0.110 2017.076 

iT24 1x60s I-filter. SNR B <20. 

Spc based on V-I color index 
  B 07 23 20.252 25 36 13.80 0.134 13.66 

J0730+2716 A 07 30 22.918 27 16 06.68 
0.100 0.110 0.149 1.587 

0.120 109.56 
0.120 2017.075 

iT24 1x60s V-filter. SNR B <10. 

Heavily overlapping star disks 
  B 07 30 22.825 27 16 11.90 0.176 7.91 

  A 07 30 22.909 27 16 06.60 
0.090 0.080 0.120 1.202 

0.120 111.77 
0.120 2017.075 

iT24 1x60s I-filter. SNR B <10.  

Heavily overlapping star disks. 

Spc based on V-I color index   B 07 30 22.765 27 16 12.01 0.163 9.30 

J0734+2315 A 07 34 25.757 23 15 29.88 

0.110 0.100 0.149 1.556 

0.058 37.33 

0.050 2017.076 

iT24 1x60s V-filter. SNR B <10. 

Identification of B a bit dif-

ficult due to a fore- or back-

ground star involved 
  B 07 34 25.997 23 15 34.24 0.123 9.14 

  A 07 34 25.749 23 15 29.94 

0.110 0.110 0.156 1.803 

0.121 82.86 

0.120 2017.076 

iT24 1x60s I-filter. Touching 

star disks with B obviously op-

tical double. SNR B <20. Spc 

based on V-I color index 
  B 07 34 25.972 23 15 33.81 0.147 12.38 

J0735+4814 A 07 35 26.959 48 14 32.79 
0.110 0.110 0.156 0.822 

0.050 160.95 
0.050 2017.075 iT24 1x60s V-filter 

  B 07 35 26.625 48 14 43.11 0.068 23.11 

  A 07 35 26.968 48 14 32.83 
0.110 0.110 0.156 0.878 

0.130 116.94 
0.130 2017.076 

iT24 1x60s I-filter. SNR B <20. 

Spc based on V-I color index 
  B 07 35 26.686 48 14 42.58 0.164 10.45 

J0748+3712 A 07 48 35.888 37 12 08.93 
0.050 0.060 - - 

0.040 354.40 
0.040 2017.209 

iT24 1x300s V-filter. No reso-

lution of B 
  B - - - - 

  A 07 48 35.879 37 12 08.88 
0.060 0.070 - - 

0.140 307.49 
0.140 2017.209 

iT24 1x300s I-filter. No reso-

lution of B. Spc based on V-I 

color index   B - - - - 

J0751+4006 A 07 51 01.807 40 06 05.99 
0.080 0.110 0.136 1.031 

0.043 69.54 
0.040 2017.209 iT24 1x300s V-filter 

  B 07 51 01.733 40 05 58.48 0.065 20.49 

  A 07 51 01.813 40 06 06.50 
0.120 0.110 0.163 1.266 

0.132 47.14 
0.130 2017.075 

iT24 1x60s I-filter. SNR B <20. 

Spc based on V-I color index 
  B 07 51 01.742 40 05 59.18 0.152 13.16 

J0754+1305 A 07 54 04.627 13 05 53.75 
0.120 0.110 0.163 0.825 

0.074 24.54 
0.060 2017.076 

iT24 1x60s V-filter. Star disk 

A overlaps with background star 
  B 07 54 04.129 13 05 45.09 0.066 39.55 

  A 07 54 04.715 13 05 52.79 

0.120 0.110 0.163 0.795 

0.127 25.12 

0.120 2017.076 

iT24 1x60s I-filter. Star disk 

A overlaps with background 

star. Spc based on V-I color 

index 
  B 07 54 04.126 13 05 44.82 0.121 75.13 

J0858+5227 A 08 58 09.974 52 27 14.26 
0.100 0.110 0.149 1.522 

0.070 21.49 
0.050 2017.084 iT24 1x180s V-filter 

  B 08 58 09.377 52 27 15.50 0.067 24.24 

  A 08 58 10.025 52 27 14.31 
0.120 0.110 0.163 1.628 

0.104 39.32 
0.100 2017.076 

iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 08 58 09.410 52 27 15.41 0.112 20.97 

J0914+1806 A 09 14 44.504 18 06 15.19 
0.070 0.080 - - 

0.061 107.01 
0.060 2017.210 

iT24 1x300s V-filter. No reso-

lution of B, has to be fainter 

than 19.1Vmag   B - - - - 

  A 09 14 44.512 18 06 15.36 
0.060 0.090 0.108 0.566 

0.100 197.22 
0.100 2017.210 

iT24 1x300s I-filter. Spc based 

on V-I color index. Vmag2 

estimated 19.2   B 09 14 45.221 18 06 11.17 0.109 24.36 
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J0925+2102 A 09 25 27.680 21 02 30.85 

0.060 0.120 - - 

0.031 164.66 

0.030 2017.209 

iT24 1x300s V-filter. No reso-

lution of B, has to be fainter 

than 19.5Vmag   B - - - - 

  A 09 25 27.680 21 02 31.03 

0.070 0.080 0.106 0.352 

0.120 240.45 

0.120 2017.209 

iT24 1x300s I-filter. Spc based 

on V-I color index. Vmag2 

estimated 19.6   B 09 25 27.989 21 02 47.79 0.124 32.64 

J0947+3820 A 09 47 43.280 38 20 07.72 

0.110 0.110 0.156 1.676 

0.069 22.41 

0.050 2017.084 iT24 1x180s V-filter. SNR B <20 

  B 09 47 42.856 38 20 09.56 0.109 10.77 

  A 09 47 43.270 38 20 06.21 

0.040 0.010 0.041 0.436 

0.131 69.60 

0.130 2017.076 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 09 47 42.835 38 20 08.00 0.132 42.50 

J0954+2427 A 09 54 39.922 24 27 54.12 

0.070 0.090 - - 

0.061 20.05 

0.030 2017.210 

iT24 1x300s V-filter. SNR A 

<10. No resolution of B, has to 

be fainter than 19.5Vmag   B - - - - 

  A 09 54 39.921 24 27 53.96 

0.080 0.090 - - 

0.131 57.69 

0.130 2017.210 

iT24 1x300s I-filter. No reso-

lution of B, has to be fainter 

than 18.9 Imag. Spc based on V-

I color index 
  B - - - - 

J1001+3627 A 10 01 19.914 36 27 22.43 

0.070 0.060 0.092 0.933 

0.089 14.17 

0.050 2017.081 
iT24 1x60s V-filter. SNR A and 

B <20 
  B 10 01 19.987 36 27 28.02 0.093 13.33 

  A 10 01 19.929 36 27 22.25 

0.080 0.060 0.100 1.053 

0.148 21.73 

0.140 2017.081 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 10 01 19.938 36 27 27.69 0.154 16.43 

J1023+5440 A 10 23 15.554 54 40 06.53 

0.080 0.100 0.128 0.823 

0.042 92.13 

0.040 2017.155 iT24 1x180s V-filter 

  B 10 23 14.544 54 40 04.88 0.051 34.32 

  A 10 23 15.555 54 40 06.53 

0.110 0.110 0.156 0.992 

0.112 55.67 

0.110 2017.081 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 10 23 14.545 54 40 04.55 0.117 26.57 

J1034+0158 A 10 34 49.152 01 58 40.18 

0.070 0.080 0.106 0.677 

0.062 69.36 

0.060 2017.305 iT24 1x60s V-filter 

  B 10 34 49.642 01 58 34.98 0.062 73.92 

  A 10 34 49.158 01 58 40.33 

0.090 0.110 0.142 0.906 

0.130 126.17 

0.130 2017.305 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 10 34 49.645 01 58 35.09 0.130 139.16 

J1111+0221 A 11 11 09.649 02 21 06.59 

0.120 0.120 - - 

0.046 47.22 

0.040 2017.324 

iT24 1x300s V-filter. No reso-

lution of B, has to be fainter 

than 19.1Vmag   B - - - - 

  A 11 11 09.671 02 21 06.17 

0.120 0.120 0.170 1.374 

0.131 56.67 

0.130 2017.324 

iT24 1x300s I-filter. Touching 

star disks. Spc based on V-I 

color index with Vmag2 assumed 

19.2 
  B 11 11 09.220 02 21 08.26 0.175 8.81 

J1139+3454 A 11 39 58.101 34 54 20.81 

0.090 0.080 0.120 0.848 

0.061 85.55 

0.060 2017.305 iT24 1x60s V-filter 

  B 11 39 58.752 34 54 19.38 0.073 25.84 

  A 11 39 58.088 34 54 20.92 

0.080 0.090 0.120 0.833 

0.120 165.32 

0.120 2017.305 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 11 39 58.750 34 54 19.40 0.121 75.03 

J1150+3142 A 11 50 38.803 31 42 24.34 

0.120 0.120 0.170 1.953 

0.130 157.75 

0.130 2017.330 

iT24 1x300s V-filter. Heavily 

overlapping star disks. SNR B 

<10   B 11 50 38.424 31 42 23.17 0.231 5.21 

  A 11 50 38.808 31 42 24.26 

0.110 0.090 0.142 1.638 

0.140 106.20 

0.140 2017.330 

iT24 1x300s I-filter. Overlap-

ping star disks. SNR B <20. Spc 

based on V-I color index   B 11 50 38.429 31 42 23.12 0.170 10.69 

J1207+0012 A 12 07 03.533 00 12 51.64 

0.120 0.090 0.150 1.214 

0.100 123.07 

0.100 2017.330 
iT24 1x300s V-filter. Barely 

resolved, SNR B <5 
  B 12 07 03.412 00 12 44.80 0.472 1.89 

  A 12 07 03.514 00 12 51.86 

0.120 0.100 0.156 1.188 

0.150 102.27 

0.150 2017.330 

iT24 1x300s I-filter. SNR B 

<20. Spc based on V-I color in-

dex   B 12 07 03.440 00 12 44.41 0.162 17.38 

J1245+0101 A 12 45 22.922 01 01 04.67 

0.100 0.100 0.141 1.578 

0.061 120.61 

0.060 2017.305 iT24 1x60s V-filter. SNR B <10 

  B 12 45 22.770 01 01 09.27 0.121 9.88 

  A 12 45 22.932 01 01 04.52 

0.080 0.090 0.120 1.180 

0.130 194.45 

0.130 2017.305 
iT24 1x60s I-filter. Spc based 

on V-I color index 
  B 12 45 22.754 01 01 09.72 0.131 59.25 


