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Abstract: The very presence of Kepler Objects of Interest in the WDS catalog seems cu-
rious enough to have a closer look at a random sample of such objects. This report counter-
checks about 50 double stars with reference to the Kepler mission for being potentially physi-

cal pairs

1. Introduction

The mission of the Kepler project is the detection
of exo-planets so the very existence of objects with the
designation KOI (Kepler Objects of Interest) in the
WDS catalog is at first moment a bit surprising — but a
look into referenced papers like Slawson et al. 2011 or
Furlan et al. 2017 makes clear that the detection of bi-
naries is a side result of the Kepler project. The next
question arises when objects with other designations
like for example DEA presented in Deacon et al. 2016
are also found to be based on results of the Kepler mis-
sion — the explanation seems simple: Research funded
by Kepler mission sources resulted in KOI designations
and other research using Kepler data but not funded by
Kepler sources resulted in the usual discoverer code
designations. But as Brian Mason/USNO points out:
There are no fixed rules regarding discoverer codes
which might meanwhile anyway have lost their original
significance.

2. Results of Photometry and Catalog Checking

To have a closer look at a random sample of KOI
and DEA objects we selected objects by a few basic
parameters like current altitude in the northern sky, suf-
ficient brightness of the secondary (usually listed with
magnitudes in the red band) and sufficient angular sep-
aration allowing for resolution with the equipment
available to us at least with some probability. For all
selected objects one single image was taken with
iTelescope iT24 with V-filter and 60s exposure time

because in most cases the secondary is very faint and
not to resolve with shorter exposure times. This setup
came at the price of CCD saturation for primaries
brighter than 9 Vmag — in such cases no photometry for
the primary was possible and precision of astrometry
results was limited. Despite the long exposure time of
60s allowing resolution of stars up to about 19 Vmag
several secondaries were too faint or too close to a
bright primary to be resolved. The images were plate
solved with Astrometrica using the URAT1 catalog
with reference stars in the Vmag range of 8.5 to 17.5
giving not only RA/Dec coordinates but also photome-
try results for all reference stars used including an aver-
age dVmag error. The objects were then located in the
center of the image and astrometry/photometry was
then done by the rather comfortable Astrometrica pro-
cedure with point and click at the components deliver-
ing RA/Dec coordinates and Vmag measurements
based on all reference stars used for plate solving. To
use the existing image material to full extent we looked
also for other WDS objects nearby and took measure-
ments also for these. To counter-check the claim that
the reported KOI and DEA objects are physical pairs
we had a look at other catalogs to locate data allowing
us to apply our standard common proper motion assess-
ment procedure (Knapp and Nanson 2017). For this
reason we report also catalog data with observation date
before the “Last” WDS date but published after this
date. As the work on this report overlapped with the
availability of Gaia data release 2 we decided to check
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these data as an additional step allowing for a more pre-
cise assessment of these objects for being physical or
not.
The measurement results are given in Table 1 with
the following structure:
e First row gives the WDS data as of Oct 2017
(probably meanwhile updated):
Name glves the discoverer code of the object
* RA/Dec gives the position in the HH:MM:SS/
DD:MM:SS format for the primary
*  Sep, PA, M1, M1, pmRA and pmDec give the
WDS catalog data for this object
*  Date gives the year of the last observation
*  Source/Notes gives additional references to the
WDS catalog
e Data rows give data from other checked catalogs
like especially Gaia DR1:
* RA/Dec gives the position in degrees for the
primary
*  Sep gives separation in arcseconds in the data
lines calculated from the coordinates for both
components if available
* PA gives position angle in degrees in the data
lines calculated from the coordinates for both
components if available
* M1 and M2 if visual magnitudes are given in the
used catalog
*  Proper motion data if available in the used cata-
logs or in some cases calculated from position
comparison between catalog positions
*  Ap and Me give aperture and used observation
method
* CPM Rat gives the common proper motion rat-
ing based on the available PM data according to
the description in Appendix A
*  CPM % gives an estimated probability for being
a physical pair (see Appendix A)
*  Source/Notes refers to the used catalogs with
additional comments if necessary
e Measurement row gives the results from processing
of own images:
*  RA/Dec gives the position in degrees for the
primary
*  Sep gives separation in arcseconds in the data
lines calculated from the positions of resolved
pairs
* PA gives position angle in degrees in the data
lines calculated from the positions of resolved
pairs
* MI and M1 give Vmags for both components
measured by differential photometry
*  Date gives the Julian observation epoch

*  Notes indicate the telescope used, number of
images with exposure time and additional com-
ments if considered necessary

3. Common Proper Motion Summary

The KOI objects in our random sample proved to
be difficult objects for our imaging as well as for cata-
log data research. Many secondaries were simply too
faint or too close to the primary to be resolved. Yet for
a part of these objects we were able to provide new ob-
servations with Vmags from differential photometry
and CPM assessment results mostly from 2MASS to
Gaia DR1 positions and from Gaia DR2 proper motion
data. This CPM assessment, with very few exceptions,
did not provide the expected confirmation of the claim
that all these pairs are physical. On the contrary, in
most cases with the necessary data for CPM assessment
available, the result was a clear “most probably opti-
cal”. The situation with the DEA objects is the other
way around — most pairs were, with few exceptions,
confirmed to be solid common proper motion pairs.

4. Check for Potential Gravitational

Relationship

As most KOI objects are listed with very small
proper motion values (too small for common proper
motion assessment), we decided to also have a look at
the parallax data provided from Gaia DR2 to check for
potential gravitational relationship regardless proper
motion speed. The result of this check is presented in
Table 2

5. Overall summary

While the DEA objects did rather well also with
Gaia DR2 parallax data the expectation that the pattern
of insignificant proper motion values for the KOI ob-
jects could be overruled by Gaia DR2 parallax data
providing evidence of potential gravitational relation-
ship was not realized. A large part of the DR2 parallax
data for KOI objects showed quality issues with nega-
tive parallaxes, parallax values smaller than 3 times the
PIx error range or duplicity issues. For the remainder
the mostly insignificant PIx data with very few excep-
tions do not allow for gravitational relationship. This
could either mean that even Gaia DR2 is not up to the
task providing useful data for the KOI objects or that
the data quality of the WDS KOI objects is especially
poor.

(Text continues on page 156)
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Table 2. Assessment of selected objects for potential gravitational relationship
we D9 b mxn emx mez emez G| Memuwe [ weme e meme n
KOI 18 AG 1 0 |1.0829[0.0202 | 0.192 | 0.1295 | 447,484,498 883,839,930 | 3,113,315,696 | D DC 1
BRT 2248 AB| 0 0 |0.5859|0.0431 | 2.0249 | 0.037 | 224,169,520 250,188,854 279,971,077 | D DA 1
DEA 105 2B | 0 0 | 7.829 [0.0328 |7.6138 | 0.1317 173,187 744,679 1,331,464 | C ca | 20
KOI 103 AC | 1 0 | 3.248 [0.0252 |-0.2493| 0.5763
DEA 332 AB | 0 0 |2.2002|0.2872 | 2.112 | 0.1565 6,265 3,915,141 22,555,933 | ¢ | ¢ | cc 16
KOT 108 AD | 1 0 |1.9923[0.0236|0.0162 | 0.5988
KOI 108 AE | 0 0 |1.9923[0.0236|1.8985| 0.603 4,435 5,115,310 56,898,595 | ¢ CcD 13
KOI 108 AF | 0 0 |1.9923|0.0236|0.4535|0.0653 | 292,814,638 351,305,050 429,026,471 | D DA 1
ALI 1110 AB| 0 0 |4.9821[0.0314 |0.7588 | 0.0287 | 220,264,417 230,433,922 241,379,013 | D DA 1
KO 116 AG 1 0 |2.2223(0.0303 |-0.4056| 0.7858
KO 116 AT 1 0 |2.2223(0.0303 |-0.4056| 0.7858
KO 116 AJ 0 0 |2.2223[0.0303|0.9781 | 0.2724 | 70,848,445 118,069,710 200,720,756 | D | B | DB 1
KOI 4724 AB| 1 0 | 0.192 | 0.07 |-0.0423| 0.1346
KOI 4724 AC| 1 0 | 0.192 | 0.07 |0.6214|0.0488 | 427,054,260 742,375,796 | 1,382,958,088 | D DC 1
KOI 123 AD | 0 0 |2.0773|0.0233 | 0.6065| 0.079 | 200,480,042 240,800,751 292,836,190 | D DA 1
KOI 123 AE | 0 0 |2.0773|0.0233 | 0.5535| 0.1783 | 181,442,303 273,366,546 451,562,475 | D | B | DB
KOI 148 AB | 0 0 |3.2313|0.0191
KO 148 AC 0 0 |3.2313]0.0191 | 0.5432 | 0.0546 | 280,832,773 315,894,904 358,703,980 | D | A | DA 1
KOI 148 AF | 1 0 |3.2313]0.0191 | 0.2556 | 0.1313 | 468,918,647 743,165,014 | 1,595,986,340 | D | A | DA 1
KOI 148 AG | 0 0 |3.2313/0.0191 | 0.5267 | 0.1128 | 258,333,223 327,790,744 434,895,380 | D | A | DA 1
KOI 244 AB | 0 0 |4.0822|0.0236|4.0898 | 0.0139 2,051 93,920 558,550 | B | A | BA | 80
KOI 244 AC | 0 0 |4.0822|0.0236|2.4194 | 0.4673 | 20,632,264 34,727,403 55,426,774 | D | B | DB 1
KOI 245 AB | 0 1 |15.6155| 0.029 |0.5232 | 0.0471 | 348,451,477 381,036,028 420,062,725 | D | A | DA 1
KOI 246 AB | 0 0 |6.9076 | 0.0208 | 1.0061 | 0.0549 | 164,458,740 175,157,333 187,079,946 | D | A | DA 1
KOI 720 AC | 0 0 |2.5671|0.0189 | 0.5683 | 0.1228 | 217,517,963 282,607,146 383,242,130 | D | A | DA 1
KOT 2426 AB| 0 0 |1.8209|0.0148 |0.5331| 0.057 | 235,342,525 273,645,231 320,882,113 | D | A | DA 1
KOI 2453 AC| 0 0 |6.3459[0.0346 | 6.3829 | 0.0897 1,838 188,428 814,464 | B | A | BA | 80
KOTI 2803 AB| 0 1 |3.4762|0.0226 |1.5072 | 0.0404 | 73,557,402 77,518,314 81,671,010 | D | A | DA 1
KOI 2803 AC| 0 1 |3.4762|0.0226 | 1.5072 | 0.0404 | 73,557,402 77,518,314 81,671,010 | D | A | DA 1
KOI 2803 AD| 0 1 | 3.4762|0.0226 | 0.9579 | 0.1949 | 119,202,978 155,997,191 211,385,372 | D | A | DA 1
KOT 2833 AB| 0 0 |2.0777 |0.0256 | 0.6511 | 0.1012 | 173,668,556 217,523,372 277,033,699 | D | A | DA 1
KOI 2904 AC| 0 0 | 1.329 |0.0535|0.3682 | 0.0411 | 342,239,564 405,003,215 481,399,514 | D | B | DB 1
KOI 2904 AD| 0 0 | 1.329 |0.0535|0.3884 | 0.0475 | 311,486,580 375,867,707 455,872,161 | D | B | DB 1
KOI 2915 AC | 1 0 | 2.028 | 0.0163 | 0.2816 | 0.1186 | 412,880,385 630,779,199 | 1,164,555,160 | D | B | DB 1
KOT 2939 AB| 0 0 |0.7962|0.0151 |1.5048 | 0.0606 | 111,419,324 121,992,866 132,307,508 | D | A | DA 1
KOT 2939 AE| 0 0 |0.7962 |0.0151
DEA 60 AE 0 1 |18.4137[0.0295 |18.2414| 0.0893 32,917 105, 862 179,386 | A | A | 2A | 100
DEA 61 AB 0 0 |14.2468|0.1339 |13.8204| 0.1249 175,719 446,722 717,634 | ¢ | A |ca | 20
DEA 62 AB 0 1 |10.5371]0.0377 |10.6202| 0.0492 1,730 153,182 313,030 | B | A | BA | 80
DEA 89 AB 0 0 |21.0832|0.0476 |20.2797| 0.5149 113,646 387,635 674,647 | C | A | cA| 20
DEA 106 AB | 0 0 |0.8178|0.0215|0.8083| 0.0165 7,516 2,964,419 14,743,316 | ¢ | A |ca | 20
DEA 215 AB | 0 0 |2.3351|0.0254|1.1889 | 0.0184 | 81,546,002 85,161,605 88,839,434 | D | A | DA 1
DEA 323 AB | 0 0 |1.8784|0.0195| 2.503 | 0.0811 | 23,514,514 27,402,318 31,140,580 | D | A | DA 1
DEA 469 AB | 0 0 |3.3256[0.0159 |3.3238 | 0.0219 12,441 35,841 740,434 | B | A | BA | 80

Table 2 concludes on the next page.
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Table 2 (conclusion). Assessment of selected objects for potential gravitational relationship
Name %9 | bup | Plx 1 |e_Plx 1| Plx 2 |e_Plx 2| D°or Sase ealistic Worst Casbist | T PX PIX| PIX

KOI 489 AB | 1 0 |0.5045| 0.038 | 0.118 | 0.31
KOI 1132 AB| 1 0 |0.6877|0.0186 | 0.3543 | 0.2223 | 49,455,012 282,247,212 | 1,270,603,129 | D | D | DD 1
KOI 7020 AB | 0 0 |0.6265|0.0149 | 0.6609 | 0.0229 4,947 17,137,043 35,610,237 | ¢ | A |ca| 20
ES 85 AB 1 1 |-3.1408[1.1437 | 0.6376 | 0.0494

ES 85 AC 1 1 |-3.1408|1.1437| 0.731 | 0.0252

ES 85 AD 1 1 |-3.1408|1.1437|0.6092 | 0.0189
KOI 3831 AB| 1 0 | 0.093 | 0.133 |0.0979| 0.0925
KOI 2676 AB| 0 0 | 0.709 | 0.0197 | 0.4167 | 0.0724 | 122,487,670 204,076, 652 316,032,559 | D | B | DB 1
DEA 397 AB | 0 0 |3.6004 | 0.039 |3.5699 | 0.0522 5,653 489,505 1,960,822 | C | A | CA | 20
KOI 1579 AB | 1 0 | 0.981 |0.0145|1.1589 | 0.4182 2,506 32,277,153 82,628,516 | C | D | CD 13
DEA 326 AB | 0 0 |0.9993|0.0176 | 1.1348 | 0.1635 13,360 24,646,677 51,237,899 | ¢ | B | CB 19
STF 2619 AB | 0 1 |18.4137|0.0295 |18.4056| 0.0297 223 4,935 40,961 | A | A | an| 100
STF 2619 AC | 0 1 |18.4137[0.0295 | 0.5461 | 0.0278 | 348,196,592 366,511,177 386,788,451 | D | A | DA 1
STF 2619 AD | 0 1 |18.4137|0.0295 | 0.6784 | 0.0167 | 285,527,507 292,850,438 300,542,037 | D | A | DA 1
ES 2713 AB | 0 1 |4.6076|0.0301 | 4.5203| 0.1043 3,777 864,591 2,232,898 | ¢ | A |ca| 20
ES 1995 AB | 0 0 |0.9669|0.0169|0.4366 | 0.0547 | 202,718,140 259,113,820 330,447,224 | D | B | DB 1
CHE 428 AB | 0 1 1.4742| 0.024

BKO 666 AB | 0 0 | 0.9446|0.0306 | 0.2608 | 0.0444 | 450,171,670 572,542,605 741,669,833 | D | B | DB 1
CHE 419 AB | 0 0 |2.8894 | 0.034 | 0.6614 | 0.0349 | 223,997,747 240,479,228 258,682,478 | D | A | DA 1
BKO 667 AB | 0 0 |0.5811|0.0258 |0.4544 | 0.0313 | 53,228,927 98,974,123 147,645,286 | D | B | DB 1
BKO 667 AC | 0 0 |o0.5811|0.0258 |0.7175| 0.0335 | 38,310,287 67,480,119 96,796,011 | D | A | DA 1
KOI 4797 AB| 0 0 |1.2079|0.3204|0.9907 | 0.0803 3,296 37,438,714 91,603,396 | C | D | cD 13
DEA 202 AB | 0 0 |2.3921|0.0218 | 2.4081 | 0.1276 4,061 572,943 5,676,343 | C | A | cA | 20
KOI 5426 AB | 0 0 |0.8773|0.0182 | 1.01 | 0.0298 | 19,903,863 30,891,263 41,725,242 | D | A | DA 1
KOI 315 AB | 1 0 |5.0879|0.0253 | 0.2236| 0.1006 | 595,496,668 881,950,533 | 1,636,644,298 | D | A | DA 1
KOI 5414 AB| 1 0 |0.3325| 0.033 |0.2912| 0.1431 8,521 87,983,508 828,421,462 | C | D | CD 13

Description of Table 2 contents

© N oA ®ND =

A A A Ao ©
PO 2O

Name = WDS Discoverer code

neg PIx = Marker for either negative parallax value or Plx < 3*e_PlIx

Dup = Marker for Gaia DR2 duplicity issue

PIx 1 = Parallax for first component

e_PIx 1 = Parallax error for first component

Plx 2 = Parallax for second component

e_PIx 2= Parallax error for second component

Best Case Dist = Smallest possible distance between the two components in AU considering e_PIx favorable
Realistic Case Dist = Distance between the two components using the given PIx values

Worst Case Dist = Distance between the two components in AU considering e_PIx working unfavorable

PIx Dist = Rating for distance between the components

PIx Err = Rating for the relationship e_PIx to Plx

PIx Rat = Combined PIx rating

PIx Score = Transformation of the combined PlIx rating into an estimated probability for gravitational relationship
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(Continued from page 131)
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Appendix A
Description of the CPM rating scheme according to Knapp/Nanson 2017 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

resulting 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”

The higher precision of Gaia DR2 proper motion data allows for a more rigid assessment scheme:
Proper motion vector direction: Max. 1° difference for an “A”
Proper motion vector length: Max. 1% difference for an “A”

Description of the Plx rating procedure (according to Knapp 2018):
"A" for worst case distance, "B" for realistic case distance and "C" for only best case distance less than
200,000 AU (means touching Oort clouds for two stars with Sun-like mass) and “D” for above
"A" for Plx error less than 5% of PIx, "B" for less than 10%, "C" for less than 15% and “D” for above

The letter based scoring is then transformed into an estimated probability for being potentially gravitationally

bound.
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For our measurements given in Table 1 we provide in Table 3 astrometry measurement errors, signal to noise
ratio and photometry measurement errors:

Table 3. Image processing measurement errors

Err Err Err
Name RA Dec dRA | dDec Sep PA Mag SNR dmag Date Notes
BRT 2248 |A| 19 57 36.702 | 43 58 50.24 0.070 | 186.22
0.08/0.08/0.113|1.131 0.07 |2017.773 | iT24 1x60s
B| 19 57 37.084 | 43 58 46.26 0.070 | 152.76
DEA 105 |A| 19 57 46.793 | 43 57 23.47 0.070 | 228.25
0.08/0.08/0.113|1.201 0.07 |2017.773 | iT24 1x60s. SNR B <10
B| 19 57 46.296 | 43 57 22.89 0.232 | 4.43
KOT 103 |A |19 26 43.992 | 37 45 05.22 0.060 | 259.65 iT24 1x60s. No resolution of
0.07/0.07/0.099 0.06 | 2017.773 | B and also C, both have to
B be fainter than 19mag
DEA 332 |A| 19 26 50.160 | 37 44 30.04 0.061 | 104.13 iT24 1x60s. No resolution of
0.07/0.07/0.099 0.06 | 2017.773 | B, has to be fainter than
B 19mag
DEA 469 |A| 19 59 44.150 | 45 23 15.15 0.080 | 218.30
0.07/0.08|0.106|0.147 0.08 |2017.792 | iT24 1x60s
B| 19 59 47.037 | 45 23 43.49 0.080 | 220.44
DEA 479 |A| 19 49 02.308 | 44 13 53.60 0.060 | 319.45
0.06/0.07/0.092]0.095 0.06 |2017.792 | iT24 1x60s
B| 19 49 04.495 | 44 13 03.02 0.060 | 243.10
KOI 108 |A |19 15 56.290 | 40 03 52.13 0.060 | 239.19 1T24 1x60s. No resolution
0.08/0.08/0.113|0.683 0.06 |2017.773 | for D and E, both have to be
F| 19 15 56.132 | 40 04 01.45 0.077 | 21.91 fainter than 19mag
ALT 1110 |A |19 16 21.628 | 39 54 12.12 0.060 | 231.60 i i
0.08/0.08|0.113|0.485 0.06 | 2017.773 | 1T24 1x60s. A too bright for
B| 19 16 20.969 | 39 54 23.12 0.060 | 255.91 reliable measurement
KOI 116 |A |20 03 27.364 | 44 20 15.21 0.060 | 229.74 iT24 1x60s. No resolution of
G neither of other compo-
c 0.05/0.060.078 0.06 |2017.773 nents, all have to be faint-
er than 19mag
KOI 4724 |A | 20 03 42.877 | 44 21 23.41 0.077 | 21.72 iT24 1x60s. No resolution of
0.06/0.06/0.085]1.608 0.06 | 2017.773 | B, has to be fainter than
C|20 03 42.866 | 44 21 20.39 0.065 | 41.75 19mag
KOI 123 |A |19 21 34.240 | 40 17 05.72 0.060 | 273.79 iT24 1x60s. No resolution of
0.06/0.06/0.085]0.502 0.06 | 2017.773 | E, has to be fainter than
D| 19 21 33.966 | 40 16 56.55 0.074 | 24.74 19mag
KOI 148 |A| 19 56 33.436 | 40 56 56.14 0.071 | 123.76 iT24 1x60s. No resolution of
0.06/0.06/0.085]1.193 0.07 | 2017.773 | B, has to be fainter than
Cc| 19 56 33.178 | 40 56 53.30 0.089 | 19.37
19%mag
KOT 148 |A |19 56 33.436 | 40 56 56.14 0.071 | 123.76
0.06/0.06/0.085]0.453 0.07 |2017.773 | iT24 1x60s. SNR G <20
G| 19 56 32.670 | 40 56 49.81 0.100 | 14.67
KOT 148 |A |19 56 33.436 | 40 56 56.14 0.071 | 123.76
0.06/0.06/0.085]0.611 0.07 |2017.773 | iT24 1x60s. SNR F <5
F|19 56 32.784 | 40 56 53.17 0.532 | 1.60
KOT 153 |A |19 11 59.487 | 50 56 39.06 0.060 | 171.92 iT24 1x60s. No resolution of
0.06/0.06/0.085 0.06 |2017.773 | D and C, both have to be
D fainter than 19mag
KOI 244 |A |19 06 33.205 |39 29 16.49 0.070 | 368.77 ; ;
0.08[0.09|0.1200.825 0.07 | 2017.773 | 1724 1x60s. No resolution of
B| 19 06 32.526 | 39 29 19.33 0.071 | 128.74 c
KOI 245 |A| 18 56 14.211 | 44 31 06.11 0.060 | 364.01 iT24 1x60s. SNR B<20. Prima-
0.08/0.080.113[0.795 0.06 | 2017.773 | Y saturated, astrometry and
B| 18 56 14.002 | 44 30 58.27 0.085 | 17.45 photometry results question-
able
KOI 246 |A| 19 24 07.763 | 49 02 24.87 0.061 | 114.85
0.12/0.11/0.163 | 0.929 0.06 |2017.773 | 1T24 1x60s. SNR B<10
B| 19 24 08.303 | 49 02 16.35 0.122 | 9.75
KOI 720 |A |19 46 37.148 | 46 50 06.95 0.071 | 108.92 i
0.10]0.10|0.141 | 0.894 0.07 | 2017.773 | 1724 1x60s. SNR C<10. More
C| 19 46 37.994 | 46 50 09.54 0.183 | 5.94 guessing than resolution
KOI 2426 |A| 18 59 36.729 | 43 57 14.65 0.060 | 151.88
0.08/0.07|0.106|0.669 0.06 |2017.773 | iT24 1x60s
B| 18 59 37.143 | 43 57 06.72 0.069 | 30.53
KOI 2453 |A| 19 37 52.416 | 44 45 17.61 0.064 | 47.49 )
0.07/0.08/0.106|0.491 0.06 |2017.773 | 1iT24 1x60s. SNR C<20
C| 19 37 51.929 | 44 45 06.33 0.112 | 11.05

Table 3 continues on the next page.
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Err Err Err
Name RA Dec dRA | dDec Sep PA Mag SNR dmag Date Notes
KOI 2803 |A |19 39 28.050 | 46 47 25.82 0.071 | 82.13 iT24 1x60s. Image quality
questionable. Overlapping
0.12]0.12]0.170 | 1.932 0.07 |2017.773 | Star disks with hint of
B| 19 39 28.509 | 46 47 27.58 0.082 | 24.74 elongation. No resolution of
other components, have to be
fainter than 18.5mag
KOT 2833 |A |19 52 51.620 | 45 24 24.42 0.071 | 102.13 :
0.11/0.12|0.163 | 1.008 0.07 | 2017.773 | 1724 1x60s. SNR C<10. More
B| 19 52 52.177 | 45 24 31.58 0.276 | 3.58 guessing than resolution
KOI 2904 |A |19 41 30.583 | 39 02 53.18 0.081 | 81.80 .
0.12/0.12|0.170 | 2.467 0.08 |2017.773 | 1724 ?X6os}; SNR C%O'.More
c|19 41 30.853 |39 02 55.55 0.175 | 6.51 guessing than resolution
KOT 2904 |A |19 41 30.583 | 39 02 53.18 0.081 | 81.80
0.12/0.12[0.170 | 1.260 0.08 | 2017.773 | iT24 1x60s. SNR D<10
D| 19 41 30.850 | 39 03 00.24 0.137 | 9.25
KOI 2915 |A |19 19 40.185 | 40 49 42.53 0.071 | 74.52
0.12/0.13/0.177|1.062 0.07 | 2017.773 | iT24 1x60s. SNR C<10
C| 19 19 39.535 | 40 49 48.58 0.247 | 4.11
KOI 2939 |A |19 52 36.005 | 40 39 22.44 0.094 | 40.89 iT24 1x60s. Image quality
questionable.No resolution
0.13/0.13/0.184 0.09 | 2017.773 | of B or any other compo-
B nents, have to be fainter
than 18.5mag
KOT 1489 |A| 19 26 09.839 | 37 48 59.67 0.061 | 121.54 iT24 1x60s. No resolution of
0.07/0.07/0.099 0.06 | 2017.773 | B, has to be fainter than
19mag
KOT 1132 |A| 20 04 04.007 | 44 14 01.69 0.061 | 124.71 iT24 1x60s. No resolution of
0.06|/0.06|0.085 0.06 |2017.773 | Br no elongation - might be
B bogus or has to be fainter
than 18.5mag
KOI 5512 |A| 20 04 13.238 | 44 18 22.38 0.068 | 33.08 iT24 1x60s. No resolution of
0.06/0.06|0.085 0.06 | 2017.773 | B, has to be fainter than
B 19mag
KOI 7020 |A |20 04 05.008 | 44 13 55.84 0.060 | 141.58
0.06/0.06[0.085|1.619 0.06 | 2017.773 | iT24 1x60s
B |20 04 05.120 | 44 13 58.59 0.063 | 61.27
ES 85 |A|20 03 52.441 | 44 11 30.96 0.060 | 145.75
0.06/0.06[0.085|2.159 0.06 | 2017.773 | iT24 1x60s
B |20 03 52.556 | 44 11 32.84 0.061 | 116.17
ES 85 |A|20 03 52.441 | 44 11 30.96 0.060 | 145.75
0.06/0.06[0.085|0.456 0.06 | 2017.773 | iT24 1x60s
C| 20 03 53.428 | 44 11 32.01 0.060 | 239.01
ES 85 |A|20 03 52.441 | 44 11 30.96 0.060 | 145.75
0.06/0.06[0.085|0.431 0.06 | 2017.773 | iT24 1x60s
D| 20 03 51.615 | 44 11 37.92 0.060 | 212.69
Koi 6600 |A |19 56 27.556 | 40 44 55.52 0.070 | 384.04 : :
iT24 1x60s. No resolution of
- 0.06/0.06|0.085 0.07 | 2017.773 | Might be bogus
KOI 3831 |A |19 56 19.008 | 40 49 43.31 0 06l 0.0l o085 0.077 | 32.47 6.07 | 2017 773 | iT24 1x60s. No resolution of
B : : . : : B. Might be bogus
KOT 2676 |A| 19 55 55.289 | 40 52 19.34 0.070 | 163.36
0.06/0.06[0.085|1.417 0.07 | 2017.773 | iT24 1x60s
B| 19 55 55.465 | 40 52 22.13 0.087 | 20.43
KOI 839 |A| 19 55 50.658 | 40 51 45.68 0 060 06l 0. 085 0.071 | 95.66 0.07 | 2017 773 | iT24 1x60s. No resolution of
B : : : . : B. Might be bogus
DEA 397 |A |19 47 01.013 | 46 53 48.37 0.077 | 34.04
0.10/0.10[0.141 | 0.397 0.07 | 2017.773 | iT24 1x60s. SNR B<20
B|19 46 59.131 | 46 53 55.02 0.090 | 18.70
KOI 1579 |A| 19 39 19.259 | 46 44 03.50 0.1210.12 | 0.170 0.071 | 81.17 6.07 | 2017 775 | iT24 1x60s. No resolution of
. . . . . 5
B

Table 3 continues on the next page.



Vol. 15 No. 1 January 1, 2019 Journal of Double Star Observations Page 160

KOI Objects in the WDS Catalog

Table 3 (continued). Image processing measurement errors

Err Err Err
Name RA Dec dRA | dDec Sep PA Mag SNR dmag Date Notes
DEA 327 |A| 19 53 02.083 | 40 32 58.61 0.092 | 54.08 . .
0.13/0.13|0.184 0.09 |2017.773 ETM 1x60s. No resolution of
B
DEA 60 |A|20 01 01.451 | 48 15 26.24 0.071 | 80.29 iT24 1x60s. SNR E<10. A too
0.07,0.08|0.106|0.098 0.07 | 2017.792 | bright for reliable measure-
E| 20 01 02.125 | 48 16 27.71 0.139 | 8.57 ments
STF 2619 |A| 20 01 01.451 | 48 15 26.24 iT24 1x60s. A and B too
0.07/0.08|0.106|1.126 0.07 [2017.792 | bright for reliable measure-
B| 20 01 00.973 | 48 15 23.70 ments
STF 2619 |A| 20 01 01.451 | 48 15 26.24 . .
0.07/0.080.106 | 0.302 0.07 | 2017.792 izijaiigoiéaiuizieiiéght for
c|20 01 01.187 | 48 15 46.26 0.070 | 211.12
STF 2619 |A| 20 01 01.451 | 48 15 26.24 . .
0.07/0.080.106 | 0.412 0.07 | 2017.792 iziaéﬁo;éaiuiieﬁgght for
p|20 01 01.238 | 48 15 40.86 0.071 | 120.08
DEA 61 |A| 21 34 46.786 | 38 32 05.37 iT24 1x60s. A far too bright
0.09/0.10/0.135|0.115 0.08 | 2017.792 | for reliable measurements,
B| 21 34 45.272 | 38 31 00.92 0.135 | 9.50 SNR B <10
ES 2713 |A| 21 35 10.625 | 38 38 48.49 0.080 | 184.26 . .
0.09/0.100.1350.435 0.08 |2017.792 iziaéﬁo;éaiuiﬁeﬁi;ght for
B| 21 35 12.123 | 38 38 46.14 0.080 | 191.73
ES 1995 |A |21 35 26.592 | 38 34 03.03 0.080 | 178.28 . .
0.09/0.100.1353.305 0.08 |2017.792 ;fiislst' Overlapping star
B| 21 35 26.716 | 38 34 04.85 0.084 | 43.68
DEA 62 |A| 22 10 28.772 | 30 48 36.45 . .
0.09/0.090.127 | 0.394 0.07 | 2017.792 ii‘lrfffgiieAmiiﬁuiiieﬁiight
B| 22 10 27.529 | 30 48 27.18 0.074 | 46.55
DEA 63 |A| 22 46 18.949 | 33 19 15.87 iT24 1x60s. A far too bright
0.12/0.12/0.170 0.08 | 2017.792 | for reliable measurements.
C No resolution of C
CHE 428 |A|22 46 18.949 | 33 19 15.87 . .
0.12/0.12 | 0.170 | 0.308 0.08 |2017.792 :sziAIréiig}iieAmgzzuEZieﬁ’i;ght
B| 22 46 19.533 | 33 18 45.17 0.081 | 88.34
BKO 666 |A| 22 45 57.805 | 33 16 05.09 0.081 | 87.99
0.12/0.12 | 0.170 | 1.053 0.08 | 2017.792 | iT24 1x60s
B| 22 45 57.227 | 33 15 59.37 0.083 | 50.05
CHE 419 |A| 22 45 46.092 | 33 19 57.24 0.080 | 196.87
0.12/0.120.170 | 0.549 0.08 [2017.792 | iT24 1x60s
B| 22 45 46.844 | 33 19 42.24 0.081 | 97.78
BKO 667 |A| 22 46 13.142 | 33 08 38.54 0.082 | 56.39
0.12/0.12 | 0.170 | 2.159 0.08 [ 2017.792 | iT24 1x60s
B| 22 46 13.099 | 33 08 34.07 0.083 | 47.97
BKO 667 |A| 22 46 13.142 | 33 08 38.54 0.082 | 56.39
0.12/0.12|0.170 | 1.179 0.08 | 2017.792 | iT24 1x60s
c|22 46 13.746 | 33 08 41.77 0.082 | 65.66
DEA 89 |A| 21 51 07.787 | 30 46 07.36 0.050 | 154.69 iT24 1x60s. No resolution of
0.04/0.04(0.057 0.05 |2017.792 | B - has to be fainter than
B 18.8

Table 3 concludes on the next page.
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Err Err Err
Name RA Dec dRA | dDec Sep PA Mag SNR dmag Date Notes
DEA 106 19 55 23.976 | 47 26 40.03 0.072 | 64.44
0.08/0.08 .113 | 1.061 0.07 | 2017.795 | iT24 1x60s
19 55 23.800 | 47 26 45.87 0.071 | 117.64
DEA 215 19 59 12.433 | 45 16 04.40 0.081 | 118.32
0.07/0.08 .106 | 0.658 0.08 | 2017.792 | iT24 1x60s
19 59 12.428 | 45 15 55.14 0.080 | 141.33
DEA 323 19 49 19.597 | 43 21 34.48 0.060 | 164.37
0.07/0.08 .106 | 0.433 0.06 | 2017.792 | iT24 1x60s. SNR B<10
19 49 20.461 | 43 21 24.03 0.142 7.97
KOI 4797 19 49 23.590 | 43 25 16.39 0.063 | 59.32
0.07/0.08 .106 | 1.795 0.06 | 2017.792 | iT24 1x60s
19 49 23.844 | 43 25 14.43 0.075 | 23.70
DEA 202 19 49 13.912 | 43 25 58.67 0.060 | 233.73 iT24 1x60s. No resolution of
0.07/0.08 .106 0.06 | 2017.792 | B, has to be fainter than
19mag
KOI 5426 19 49 09.690 | 43 28 04.49 0.060 | 141.62 24 1x60 T hi c
0.07/0.080.106|2.055 0.06 | 2017.792 | . °) TFPUS TOuCRing star
19 49 09.784 | 43 28 01.71 0.064 | 48.06
KOI 315 19 49 05.207 | 43 19 58.95 0.060 | 203.42 iT24 1x60s. No resolution of
0.07/0.08 106 0.06 | 2017.792 | B, has to be fainter than
19mag
KOI 5414 19 49 01.147 | 43 18 32.29 0.062 79.55
0.07/0.08 .106 | 1.472 0.06 | 2017.792 | iT24 1x60s. SNR B<5
19 49 01.215 | 43 18 28.22 0.398 2.29
KOI 6907 19 48 57.732 | 43 23 51.72 0.064 | 51.23
0.07/0.08 .106 | 2.024 0.06 | 2017.792 | iT24 1x60s
19 48 58.002 | 43 23 51.10 0.063 59.41

Description of Table 3 contents:

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

dmag as average Vmag plate solving error
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

Date is Julian observation epoch
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