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Abstract: The ongoing research on binaries is lately supported by very comprehensive and
precise new catalogs like SLOWPoOKES (Sloan Low-mass Wide Pairs of Kinematically Equiva-
lent Stars). This report counter-checks the claim that all objects in this catalog should be physi-
cal double stars by testing a small, randomly selected sample of objects for potential common

proper motion.

Introduction

SLoWPOoKES (Sloan Low-mass Wide Pairs of Kin-
ematically Equivalent Stars) consists of two catalogs:
SLoWPoKES I (Dhital et al. 2010) with about 1,350
faint binaries found in the Sloan Digital Sky Survey by
using proper motion data and SLoWPoKES II (Dhital
et al. 2015) with about 100,000 moderately wide bina-
ries with angular separation found in the Sloan Digital
Sky Survey results without using proper motion data.

SLoWPoKES I

About 10% of the SLoWPoKES I objects were al-
ready listed in the WDS catalog with other discoverer
IDs and the rest of the SLoWPoKES I pairs has been
added to the WDS catalog with discoverer ID “SLW”
and code “VR” for being probably physically related
with magnitudes in the red band. I selected a few of the
brighter pairs in the ~15mag range for a counter-check
of the validity of the SLoWPoKES I evaluation process.
The results are given in Table 1.

Seven out of 11 randomly selected objects are with-
in the “allowed” error range for similar proper motion
vector direction and speed and can be considered as
solid CPM objects even if PM error size and relation
separation/speed are outside the range considered as
necessary for a perfect AAAA-rating.

One object (SLW 0856+09) seems in terms of com-
mon proper motion completely off — this is most proba-
bly not a binary. To counter-counter-check I relied not
only on the 2MASS to GAIA position comparison but
had also a look at SDSS7 and SDSS9 positions giving
the same negative result.

Two objects out of 11 show a difference in proper

motion direction giving room for second thoughts that
these might really be good CPM candidates.

And finally, object SLW 1332-03 shows some dif-
ference in proper motion vector length — for closer pairs
often a hint for a potential orbit but certainly not for
such a wide pair, so again there is some room for sec-
ond thoughts if this is really such a good CPM candi-
date.

SLoWPoKES II

This catalog consists of more than 100,000 objects
found in the Sloan Digital Sky Survey in the following
way: "The candidate pairs are vetted by comparing the
stellar density at their respective Galactic positions to
Monte Carlo realizations of a simulated Milky
Way" (quote from the VizieR catalog description). The
concept for this approach was already presented in
Dhital et. al 2013, but in the final release (Dhital et al.
2015), the adopted 14% error range in the given photo-
metric distances gives room for second thoughts and is
reason enough to counter-check these pairs with proper
motion values derived from the comparison of SDSS
(and if available other catalogs) to GAIA DRI posi-
tions. The results for a few brighter but randomly se-
lected SLoWPOKES II objects are given in Table 2.

The results in Table 2 show that only 2 out of 16
selected objects are already listed as WDS catalog ob-
jects even if the selected objects were rather relatively
bright compared with the average brightness of the
SLoWPoKES II catalog objects — so in total the overlap
between SLoWPoKES II and WDS seems to be quite
small. And also only 3 out of 16 (one of them also

(Text continues on page 624)
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SDSS9 colored

Figure 1: SDSS9 image of SLW0000+0637 with the corresponding SDSS DR9 objects — bogus or wrong position?

SDSS9 colorad

Figure 2: Amazing number of SDSS9 positions for both components of SLW0000-0637
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(Continued from page 615)

WDS listed but not V-coded) qualify by comparison of
SDSS7 or SDSS9 to GAIA DR1 positions as solid com-
mon proper motion pair candidates. The rest seem to be
rather optical pairs with one object being probably even
bogus so the overall SLoWPoKES II claim to be a bina-
ry object catalog is to be taken with some caution. |
also got the impression that the SDSS9 positions in rare
cases for some objects are not very reliable — jumps in
error estimations from 1 mas for one object to over 500
mas for the next object or scatter of ten or more differ-
ent positions for the same object don’t make a trustwor-
thy impression.

In some cases 2MASS and URAT1 data are availa-
ble, but give a quite different CPM assessment com-
pared to SDSS.

In several cases SLoWPoKES II lists the fainter
star as primary — the measurements in Table 2 always
show the brighter star as primary which explains the
often different PA values.

Another interesting detail is the fact that there
seems to be no correlation between the probability for
chance alignment (calculated by using a galactic model)
and the CPM assessment result as I have assumed that
objects with a probability of near zero would be the
best performing — and this is by far not the case. In total
there is the impression that the proposed probability of
false positives less than 5% (Dhital et al. 2015) seems
rather optimistic.

I also tried to check a few of the interesting
WD+dM candidate systems from Table 5 in Dhital et
al., 2015 but found no corresponding GAIA DR1 ob-
jects even for the brightest of the listed white dwarfs
although objects in the range of 19Gmag should be very
well covered by GAIA. At first look, the content of the
mentioned Table 5 seems to some degree scrambled as
the first object SLW0006+1602 is listed with different
parameters in the full data set (with all SLoWPoKES
tables merged) — but this was only a chance side effect
of some SLW IDs including SLW0006+1602 existing
twice.

Summary

The SLoWPoKES 1 catalog is already included in
the WDS catalog with the discoverer ID “SLW” with
all objects V-coded for being physical — a critical look
at the proper motion data provided by comparison of
2MASS and GAIA DRI positions confirms that about
2/3 of the objects are solid CPM candidates with some
caveats for the rest. As for obvious reasons the proba-
bility that the proper motion attributes we are looking
for are similar by chance is higher for wide pairs than
for close ones may be a more restrictive criterion that
should be applied here.

The SLoWPoKES II catalog is a highly interesting
source for very faint doubles with a proposed good
chance for being physical — but a countercheck with
proper motion and parallax data from a future GAIA
data release or other sources like UCACS of GPS1
seems necessary to come to a final conclusion, at least
for a part of the brighter objects. As most SLoWPoKES
I objects are very faint, far beyond +20Gmag, so it will
take some time to have other than SDSS data sources
available for a complete counter-check. The proper mo-
tion data gained by comparing SDSS and GAIA DRI
positions do at least for a large part of the checked ob-
jects suggest being not solid common proper motion
candidates.

As the binaries in this catalog are, as already men-
tioned, very faint, there is currently only a small over-
lap with the WDS catalog — if it would make sense to
include these more than 100,000 SLoWPoKES II pairs
with this large number of probably “only” optical pairs
into the WDS catalog is unclear to me, on the other
hand it seems realistic to expect about 20,000 objects in
this catalog to be solid CPM candidates if very faint
ones. Currently (Mar 2017) it is according to Brian Ma-
son (private email) not intended to include SLoW-
PoKES II into the main WDS catalog but to prepare a
WDS supplement that will address SLoWPoKES II.

I contacted also Saurav Dhital as corresponding
author of the SLoOWPoKES papers for any comments
on the findings in this report and got the answer that he
is no longer doing astronomy research and his schedule
is currently too hectic to read or comment on it within a
reasonable time frame.
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Appendix - Description of the CPM rating procedure:
Four rating factors are used: Proper motion vector direction, proper motion vector length, size of position error
in relation to proper motion vector length according to Knapp and Nanson 2017 with extension for relation
separation to proper motion speed
Proper motion vector direction ratings: “A” for identical direction within the error range (given by assuming
the worst case of the position error pointing in right angle to the PM vector), “B” for similar direction within
the double error range, and “C” for outside
Proper motion vector length ratings: “A” for identical length within the error range (given by assuming the
worst case of the position error pointing in the direction if the PM vector), “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
Relation separation to proper motion speed: "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”
To compensate for any overly small error “allowance” (result of a combination of very small position error
with large PM vector length) the following exceptions are applied:
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.



