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Introduction 
The TGAS subset of GAIA provides PM and Plx 

data for stars already covered in the Tycho and Hippar-
cos catalogs (Michalik at al. 2015) thus bright enough 
for visual observation. The data in TGAS was checked 
by sorting the catalog by RA/Dec coordinates and look-
ing then for close objects with nearly identical parallax. 
Next step was then to identify these objects in the 
2MASS images and load the GAIA DR1 data to check 
the PM values for common proper motion. Next step 
was to load the WDS catalog to check if they are al-
ready included in this catalog and V-coded as binaries. 
The results for a few by random selected TGAS objects 
with nearly identical Plx are given in Table 1. 

To make the CPM assessment more transparent the 
proper motion vector attributes direction and length and 
the differences are given in Table 2 as well as the 
TGAS Plx data with a calculation of the distance be-
tween the components for three cases: 
• Best case: The Plx values are assumed to be identi-

cal within the given error range taking the average 
of Plx1 and Plx2 – the distance is then simply the 
part of the circumference with a radius given by the 
average Plx 

• Realistic case: Using the given GAIA DR1 values 
Plx1 and Plx2 – this adds to the best case the dis-
tance of the Plx data calculated approximately us-
ing the Pythagoraean theorem  

• Worst case: The given Plx errors work to full extent 
giving the largest possible distance – again calcu-
lated approximately using Pythagoras. 

The assessment of a potential gravitational relation 
between the components is then based on a quite simple 
approach assuming average means Sun-like star mass 
with a then assumed gravitational “border” at the outer 
rim of the Oort cloud at ~100,000 AU. If the “realistic” 
distance between the components is therefore less than 
200,000 AU then potential gravitational relation is as-
sumed to be given with high probability because of the 
(staying with the example of our Sun) then overlapping 
Oort cloud. 

The results in Tables 1 and 2 show that checking 
close TGAS objects with nearly identical parallax is a 
good procedure to detect common proper motion and 
potential gravitational relationship for objects already 
included in the WDS catalog with a small chance to 
detect binaries so far not WDS listed despite being 
bright enough to be observed visually. Combining the 
results from Tables 1 and 2, we get the following over-
all assessment: 
• In total 17 objects with 16 already WDS listed 
• 3 out of 16 WDS objects are V-coded, all of them 

confirmed by GAIA PM data as at least potential 
CPM pairs 

• 14 out of in total 17 objects suggest at least to some 
degree common proper motion by GAIA PM data 
(with 9 of them to be considered as solid CPM can-
didates) and only 3 seem to be most probably 
“only” optical – this pattern seems remarkable: Op-
tical close pairs with similar parallax show with a 
high probability common proper motion features  

(Text continues on page 584) 
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Physical Double Stars in TGAS 

• 3 out of 9 solid CPM objects are most probably 
gravitationally bound, 2 of them WDS V-coded 

• J  1245 is the only object with a perfect “AAAA” 
CPM and “AA” distance rating but is not V-coded. 

 

TGAS Proper Motion Error 
The proper motion data given by GAIA DR1/

TGAS is based on comparison of Tycho-2 to GAIA 
DR1 positions using an average Tycho-2 observation 
epoch (according to Michalik et al., 2015). A counter-
check for a few objects showed these values being cor-
rect with minor differences compared to the results 
based on calculation using the precise Tycho-2 observa-
tion epoch. But using the given Tycho-2 position errors 
for calculating the PM data error range by dividing the 
overall position error SQRT(e_RAmdeg^2 + 
e_Decmdeg^2) by the timespan between Tycho-2 and 
GAIA DR1 observation epoch results in much higher 
values by about the factor 2 compared to the TGAS 
values. 

As an example: Double star MLR 391 with GAIA 
source IDs 491707784695048960 and 
491707784696611072 are given in Table 3.  It suggests 
that the given TGAS PM error data might be a bit over-
optimistic. I contacted the authors of the TGAS paper 
(Michalik at al. 2015) via email for an explanation and 
got the following answer: “... may be explained by the 
optimum way TGAS combines the old (Tycho-2) and 
Gaia observations. TGAS takes into account the spread 
of observations over the 14 months of data included in 
the solution, which for many well-observed stars im-
proves the proper motion estimates significantly com-
pared with a straightforward combination of the two 
positions.” 

Summary 
As shown the TGAS catalog is a good source to get 

precise proper motion and parallax data for double stars 
already included in the WDS catalog as good base for 
evaluating if physical or “only” optical. The hit rate is 
surprisingly high – with only very few exceptions all 
close TGAS objects with identical parallax (within the 
given error range) are already listed in the WDS catalog 
but in most cases without being V-coded so far. So the 

described procedure is a good approach to re-discover 
already existing WDS objects as binaries and also to 
identify a few new potential candidates. This result also 
demonstrates that the visual double star observer com-
munity did quite a good discovery job in the past. 
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pm RA A pm Dec A e_pm A pm RA B pm Dec B e_pm B   

-79.39 -21.28 1.100 -74.09 -7.48 1.460 Own calculation 

-79.46 -21.23 0.781 -74.04 -8.44 0.808 TGAS 

Table 3. 


