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Introduction 
The degree of contamination of the WDS catalog 

with wrong magnitude data is rather high – this might 
very well be a side effect of magnitudes considered be-
ing not as important as the basic double star parameters 
separation and position angle. Measurements of magni-
tudes without these basic parameters are not even 
counted as observations in the WDS catalog. As follow 
up to the report on J-objects so far, I selected this time 
all J-objects in Cancer to be imaged for measurements 
with a remote telescope located in Spain. To counter 
the single image random effects especially for the as-
trometry results, I checked catalogs like SDSS, URAT1 
and GAIA DR1 with recent position data. The single 
image random effects seem less significant for the 
measured magnitudes as a magnitude error of ~0.1 or 
even a bit larger seems negligible in comparison with 
magnitude errors in the range of up to 2 magnitudes for 
Jonckheere objects.  

Results of photometry and catalog checking 
For each of the selected J-objects, one single image 

was taken with iTelescope iT18 with V-filter and 3s 
exposure time and plate solved with Astrometrica, us-
ing the URAT1 catalog with reference stars in the 
Vmag range of 8.5 to 14.5 and giving not only RA/Dec 
coordinates but also photometry results for all reference 
stars used including an average dVmag error. The J-
objects 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. As the companion of one double 
star was too faint to be resolved in the iT18 image, I 
took for this object additional images with iT24 for a 
stack. 

The results are given in table 1 below with the fol-
lowing structure: 
• The header line gives the WDS catalog data for 

each object per 08/2016 with RA/Dec in the 
HH:MM:SS/DD:MM:SS format with Date giving 
the year of the last observation 

• The following rows give the data for the object in 
existing catalogs as far as available with  

 RA/Dec in decimal degrees with the cata-
log reference given in the Source/Notes 
column 

 Estimated visual M1 and M2 for 2MASS 
objects calculated from J- and K-band mag-
nitudes if available 

 Visual M1 and M2 for URAT1 objects if 
available 

 Used Aperture and observation method 
code is given in the Ap and Me columns. 
As GAIA uses a rectangular aperture the 
value given in the Ap column is the calcu-
lated diameter for a corresponding circular 
surface 

 Date gives the Bessel observation epoch 
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 If 2MASS (or in some cases SDSS9) and 
GAIA DR1 positions are available then 
also proper motion data is calculated (using 
the formulas provided by Buchheim – 2008 
to determine proper motion vector direction 
and proper motion vector length) and 
checked for potential common proper mo-
tion with the CPM rating procedure accord-
ing to Knapp and Nanson 2016 

• The last row gives then the measurements based on 
the iT18 images 

 RA/Dec in decimal degrees from plate 
solving 

 Sep gives separation in arcseconds in the 
data lines calculated as SQRT(((RA2-RA1)
*cos(Dec1))^2+(Dec2-Dec1)^2) in radians 

 PA gives position angle in degrees in the 
data lines calculated as arctan((RA2-RA1)
*cos(Dec1))/(Dec2-Dec1)) in radians de-
pending on quadrant 

 Visual magnitudes M1 and M2 based on 
the plate solving results 

 Measurement error estimations calculated 
on base of the average plate solving errors 
are given in a separate table in the appen-
dix.  

Summary 
Table 1 shows with few exceptions significant dif-

ferences for the magnitudes compared with the WDS 
data even if the J-objects in Cancer seem rather well 
researched in comparison with other northern constella-
tions. A small part of the objects qualify as CPM pairs 
based on calculations with the now available GAIA 
DR1 data. 
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Appendix A 
Table 2 gives the plate solving errors for the used images and error information derived from the measure-

ments reported in Table 1 and also the measured positions for both components. 

• 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 

• dVmag 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 

Name   RA Dec dRA dDec Err_Sep Err_PA Err_Mag SNR dVmag 

J    46 
A 07 55 39.135 12 40 08.51 

0.09 0.15 0.175  4.336 
0.063  54.54 

0.06 
B 07 55 38.980 12 40 08.93 0.069  31.97 

J    73 
A 08 25 57.584 07 49 08.50 

0.07 0.11 0.130  1.967 
0.071 124.06 

0.07 
B 08 25 57.431 07 49 05.46 0.076  37.66 

J    76 
A 09 00 18.894 09 17 18.05 

0.05 0.08 0.094  1.217 
0.093  43.80 

0.09 
B 09 00 18.596 09 17 17.55 0.118  13.76 

J    77 
A 09 05 04.676 10 29 22.87 

0.08 0.10   
0.051 108.89 

0.05 
B       

J   375 
A 08 08 54.749 12 12 27.41 

0.06 0.10 0.117  0.696 
0.096  30.88 

0.09 
B 08 08 55.040 12 12 18.81 0.098  27.07 

J   375 
A 08 08 54.749 12 12 27.41 

0.06 0.10 0.117  0.447 
0.096  30.88 

0.09 
C 08 08 54.607 12 12 42.21 0.125  11.98 

J   376 
A 08 09 16.477 12 03 31.47 

0.09 0.10 0.135  3.868 
0.116  29.69 

0.11 
B 08 09 16.343 12 03 31.78 0.121  20.82 

J   377 
A 08 14 10.493 06 59 42.77 

0.09 0.09 0.127  4.297 
0.091  24.53 

0.08 
B 08 14 10.474 06 59 44.44 0.248   4.15 

J   380 
A 08 22 36.764 07 48 38.35 

0.07 0.12 0.139  2.451 
0.102  53.71 

0.10 
B 08 22 36.695 07 48 35.27 0.104  39.90 

J   381 
A 08 31 22.073 13 30 50.91 

0.05 0.08 0.094  2.125 
0.093  44.56 

0.09 
B 08 31 21.937 13 30 52.50 0.133  10.61 

J   382 
A 08 42 18.563 08 56 56.99 

0.08 0.13 0.153  2.046 
0.082  66.05 

0.08 
B 08 42 18.760 08 57 00.11 0.095  21.08 

J   415 
A 09 14 03.830 09 07 59.64 

0.23 0.19 0.298  4.109 
0.129  15.41 

0.11 
B 09 14 04.067 09 08 01.86 0.148  10.53 

J   732 
A 08 02 11.909 10 06 48.19 

0.07 0.09 0.114  2.319 
0.108  17.46 

0.09 
B 08 02 11.879 10 06 45.41 0.184   6.27 

J   734 
A 08 08 55.391 07 49 40.87 

0.37 0.28 0.464 15.296 
0.079  28.53 

0.07 
B 08 08 55.287 07 49 40.17 0.099  15.06 

J   735 
A 08 46 07.838 07 48 19.98# 

0.10 0.22 0.242  5.307 
0.093  43.75 

0.09 
B 08 46 07.783 07 48 22.45 0.094  42.01 

J  1002 
A 08 07 24.944 11 44 02.23 

0.06 0.08 0.100  2.593 
0.089  27.47 

0.08 
B 08 07 25.081 11 44 01.32 0.087  30.62 

J  1007 
A 08 36 47.764 09 48 18.36 

0.13 0.14 0.191  2.169 
0.094  37.28 

0.09 
B 08 36 47.472 09 48 15.75 0.114  15.15 

J  1009 
A 09 07 27.868 11 36 23.70 

0.06 0.09 0.108  1.349 
0.105  34.36 

0.10 
B 09 07 28.166 11 36 25.09 0.129  12.87 

J  1110 
A 08 42 06.235 25 00 43.12 

0.05 0.09 0.103  1.727 
0.072  59.63 

0.07 
B 08 42 06.410 25 00 45.57 0.074  45.08 

J  2051 
A 07 59 51.970 13 06 36.59 

0.11 0.10 0.149  1.339 
0.064  47.95 

0.06 
B 07 59 52.304 13 06 32.51 0.076  22.67 

J  2063 
A 08 45 35.260 09 16 02.40 

0.10 0.10 0.141  1.041 
0.113  40.60 

0.11 
B 08 45 35.736 09 15 59.10 0.120  21.79 

J  2067 
A 09 09 45.110 08 47 48.29 

0.06 0.11 0.125  0.654 
0.122  19.76 

0.11 
B 09 09 44.884 08 47 58.74 0.143  11.43 

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

CPM rating scheme according to Knapp/Nanson 2016 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 separation to average proper motion speed: 
• Proper motion vector direction rating: “A” for within the error range identical direction, “B” for similar direc-

tion within the double error range and “C” for outside 
• Proper motion vector length rating: “A” for within the error range identical length, “B” for similar length with-

in the double error range and C for outside 
• Error size rating: “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 
• Rating for relation separation to average proper motion speed: “A” for less than 100 years, “B” for 100 to 

1000 years and “C” for above. 
 
To compensate for (depending on the selected objects and available catalogs) excessively large position errors re-
sulting an “A” rating despite rather high deviations, absolute upper limits are applied regardless 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” 
 
Modification for cases of very small position errors (when for example using SDSS9 instead pf 2MASS) with the 
consequence that the requirements to get an A or even B CPM rating get unreasonablely hard: 
• The from the position error resulting error estimation for proper motion vector direction and length is in this 

case calculated as root mean square from both position errors (instead of so far 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.   
 


