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Preamble 
This report in no way intends to belittle the work of 

Jonckheere – on the contrary: He was obviously a very 
dedicated and able double star observer fighting with a 
lot of obstacles up to equipment destroyed in war. It 
seems that the basic double star parameters, RA/Dec 
coordinates and separation as well as position angle, 
were his main concern and the estimation of magni-
tudes was rather a side aspect to him. The often crass 
over estimation of magnitudes may also be a side effect 
of his obviously extraordinary eyesight. 

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 Cet to be imaged for measurements with 
iT27 located in Australia due to the low altitude. The 
number of objects is with ~20 rather small so I decided 
to have also a look at other catalogs like SDSS, URAT1 
and GAIA DR1 with recent position data if available 
for the objects in question for counter-checking. This 
should compensate also for the questionable quality of 
some of the taken images. 

Results of Photometry and Catalog Checking 
For each of the selected J-objects one single image 

was taken with iTelescope iT27 with V-filter and 3s 
exposure time, plate solved with Astrometrica using the 
UCAC4 (or if available URAT1) catalog with reference 
stars in the Vmag range of 10.5 to 14.5 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 im-
age and photometry was then done by the rather com-
fortable Astrometrica procedure with point and click at 
the components delivering Vmag measurements based 
on all reference stars used for plate solving.  

The results are given in Table 1 with the following 
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 and Date giving 
the date 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 
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 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 
 If 2MASS and URAT1 or GAIA DR1 posi-

tions are available then also proper motion 
data is calculated (using the formulas pro-
vided by Buchheim – 2008 to determine 
proper motion vector direction and proper 
motion vector length) and checked for po-
tential common proper motion with the 
CPM rating procedure according to Knapp 
and Nanson 2016. With the new GAIA 
DR1 data several objects qualify now for 
common proper  motion pairs – in all cases 
with a relationship of Sep/PM of far less 
than 1000 years, in most cases even less 
than 100 years indicating a high probability 
of being real 

• The last row gives then the measurements based on 
the iT27 images 

 RA/Dec in decimal degrees from plate 
solving 

 Sep and PA are calculated from the RA/
Dec coordinates in degrees using the for-
mulas provided by Buchheim - 2008 

 Visual magnitudes M1 and M2 based on 
the plate solving results 

 Error estimations calculated on base of the 
average plate solving errors are given in the 
Notes column  

Summary 
Table 1 shows with few exceptions significant dif-

ferences for the magnitudes compared with the WDS 
data even if the J-objects in Cet seem rather well re-
searched in comparison with northern constellations. A 
surprisingly high percentage of the objects qualify as 
CPM pairs based on calculations with the now available 
GAIA DR1 data. 
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Jonckheere Double Star Photometry – Part IV: Cet 

 

Table 1 Explanations Notes column: 

• “iT27 1x3s/URAT1 or UCAC4” indicates the use of telescope iT27 images with 3s exposure time and use of 
URAT1 or UCAC4 for plate solving 

• „Err_Sep ", Err_PA °, Err_Mag M1/M2“ gives the error estimations calculated as Err_Sep = SQRT
(dRA^2+dDec^2) with dRA and dDec as average RA and Dec plate solving errors, Err_PA = arctan (Err_Sep/
Sep) assuming the worst case that Err_Sep points perpendicular to the separation vector and Err_Mag =  
SQRT(dVmag^2+(2.5*LOG10(1+1/SNR))^2) with dVmag as average Vmag plate solving error and SNR as 
signal to noise ratio for the given object 

•  “Touching star disks” indicates that the rims of the star disks are touching and that the measurement results 
might be a bit less precise than with clearly separated star disks 

• “Touching/Overlapping star disks” indicates that the star disks overlap to the degree of an elongation and that 
the measurement results is probably less precise than with clearly separated star disks 

•  “SNR <20” indicates that the measurement result might be a bit less precise than desired due to a low SNR 
value but this is already included in the calculation of the magnitude error range estimation 

• “SNR <10” indicates that the measurement result is probably a bit less precise than desired due to a very low 
SNR value but this is already included in the calculation of the magnitude error range estimation 

• “Image quality questionable” or similar indicates rather large average errors for the reference stars used for 
plate solving for different reasons. But this is already included in the calculation of the error range estimation 

 


