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Introduction 
CPM pairs seem to us interesting enough to deserve 

their own catalog, but so far the WDS catalog is the 
only regularly maintained data base for these objects, so 
we checked the LSPM catalog for potential CPM pairs 
currently not WDS listed. 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. We then found that in most cases such pairs 
were identical with LSPM objects with the same object 
ID, but with E/W/S/N added for differentiation of close 
objects with large proper motion. Next came a quick 
first check if such pairs show similar proper motion 
properties in terms of direction and speed. Assuming 
that star characteristics are distributed by random ac-
cording to the general frequency regardless of distance 
one would expect that only a small part would show the 
characteristics of common proper motion. But to our 
surprise most of the pairs checked suggested CPM, 
which means that if two close stars have large proper 
motion then speed and direction is mostly very similar 
– the reason for this “rule” is rather unclear to us. 

We then checked as many sources available to us 
via Aladin for data for these CPM candidates beginning 
with visual comparison of POSS I and POSS II images. 
Then if possible we used the Aladin centroid feature to 
get precise position coordinates in the POSS images 
allowing the calculation of separation and PA and the 
PM data based on the comparison between POSS I and 

POSS II. If the Aladin centroid feature did not work 
(stars too faint or too close) we then resorted to visual 
estimations of the centroids. Next came the check of 
other existing catalog data for the given field of view, 
especially 2MASS, URAT1, SDSS, WISE, UCAC4, 
GSC, NOMAD1, APASS etc., for data on both compo-
nents with 2MASS and URAT1 the most important da-
ta source for calculating the PM data by comparison of 
the positions in 2MASS and URAT1 allowing a CPM 
rating according to Knapp/Nanson 2016. If URAT1 
data was available, then we also checked the VizieR 
I/330 catalog from Nicholson 2015 (meanwhile, no 
longer available) based on URAT1 preliminary PM 
data to show the difference of the estimated PM errors 
compared to the 2MASS position error based on calcu-
lated PM error estimation. 

As was to be expected we stumbled over several 
catalog data quality issues providing some good riddles. 
SDSS for example provides the currently best available 
image resolution of ~0.4 arcseconds and delivers with 
the SDSS DR9 catalog for most objects excellent pre-
cise RA/Dec with an unbelievable small position error 
of 0.001" but suddenly some objects have curious large 
position errors of ~0.5". Yet it would be of high interest 
to have SDSS covering the full sky instead of the cur-
rently given about a third. SDSS DR9 includes also for 
many objects PM data based on comparison of different 
SDSS observations, with a time distance of about 6 
years.  Despite this rather short time frame, most pro-
vided PM data seems with some exceptions rather pre-
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cise but in nearly all such cases PM data only for the A 
component was available. Position comparison between 
2MASS and SDSS was quite often less satisfying due 
to the too short time distance but even in cases with 5 
or 6 years the calculated PM values were often not very 
useful. 

Another catalog with good RA/Dec precision is 
WISE even if based on a technical resolution of only 
~1.4 arcseconds per pixel. But also this catalog covers 
so far only a part of the sky and the observation epoch 
is a bit unclear due to a mix of observation dates. We 
had here to resort to the NASA/ IPAC Infrared Science 
Archive to get a precise average observation date. Simi-
lar to SDSS we often used WISE position data if availa-
ble for both components for comparison with 2MASS 
but the calculated PM values were often not very use-
ful. 

Next very annoying errors are PM errors in URAT1 
– sometimes you can only wonder what positions Ala-
din shows in the images for the URAT1 objects, only to 
realize that Aladin shows as standard epoch J2000 and 
calculates the URAT1 positions from 2013 back to 
J2000 with the given PM data. Moving the epoch slider 
to epoch 2013 shows then the effectively measured 
URAT1 positions. 

We tried also to get the visual magnitudes for each 
of the components from the various catalogs we used. 
In the absence of Vmags, where J- and K-band values 
were available, we used a spreadsheet to estimate 
Vmags with formulas based on the works of Caldwell 
et al 1993 and Warner 2007 (http://brucegary.net/
dummies/method0.html) provided -0.1 < (J-K)< 1.0. 

Spectral class data was scarce in the available cata-
logs so we had to resort to deriving the spectral class of 
the objects in question using the B-V color index pro-
vided 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). 

As far as possible (mostly depending on the altitude 
and availability of each object at the time of our re-
search) we tried then to provide recent precise measure-
ments for position, separation, position angle and visual 
magnitudes based on images taken with remote tele-
scopes using our usual procedure: 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. Due to the faintness of some objects 
we had to use exposure times up to 60 seconds and 
even then some components were too faint to be re-
solved. 

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 2016 with own new images. 

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

one Tycho object found by chance as potential CPM 
during comparing POSS images for another object) as 
much data as we could find in the images and catalogs 
available to us including our own measurements of ob-
jects in reasonable altitude for imaging with remote 
telescope iT24. Shown below is a description of the 
table content per column:. 
• LSPM gives the LSPM ID of the selected object in 

the header line 
• RA and Dec give the URAT1 coordinates of the A 

component 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 di-
rectly usable for calculating Sep and PA 

• Sep " and PA ° give separation and position angle 
in the data lines 

• 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 for A and B 
usually based on the B-V color index if available 

• Ap indicates in the data lines the used aperture for 
the observation listed and Me indicates the WDS 
code for the used observation method 

• Date is the Bessel 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 URAT1 in the header line and the correspond-
ing data line (usually URAT1) 

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

(Text  continues on page 161) 
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CPM Pairs from LSPM so far not WDS Listed 

Summary 
Of the  47 objects checked for CPM  

• 22 got a triple A rating based on position compari-
son between 2MASS and URAT1 (according to the 
method presented in Knapp/Nanson 2016), which 
means solid CPM 

• 15 got a rating between AAB to BAC, which 
means probably CPM with caveats but all of them 
with CPM confirmation by comparison of POSS 
images 

• 9 remained without rating due to missing URAT1 
positions for the secondary 

• 1 remained as suspect due to missing evidence for 
the secondary. 
 
One object (J1937+4445) was during the research 

for this report added to the WDS catalog as CPM pair 
DEA 288 but we kept this object in the report to pro-
vide the additional observations we found in the diverse 
catalogs or made ourselves. 
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