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Abstract: The LSPM catalog (Lepine and Shara 2005) is a rich source for CPM pairs we
thought already exhausted — but as we found during research for our report “A new concept for
counter-checking of assumed CPM pairs” (Knapp and Nanson 2017) there are still many poten-
tial CPM pairs indicated in LSPM which as of the end of 2016 are not listed in the WDS cata-
log. After our first part on about 40 such objects (Knapp and Nanson 2017) the next report with
about 30 additional common proper motion pairs is presented here.

Introduction

Similar to our first report on common proper mo-
tion pairs not listed so far in the WDS, 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 and so far not included in the WDS
catalog. As a second criterion we selected all objects
with an altitude suitable for imaging during the time of
the research for this report with the intention of taking
images with V- and I-filters in order to be able to deter-
mine as far as possible not only RA/Dec coordinates,
separation, position angle, magnitudes and proper mo-
tion values, but also the spectral class range of all com-
ponents according to the V-I color index.

During the work on this report we found one of the
selected LSPM objects had meanwhile been added to
the WDS catalog as GWP 2937 — we kept this object in
our project for a counter-check.

Since GAIA DRI coordinates are now available for
most of the selected objects, our most important CPM
check analysis was done on the basis of comparison of
2MASS to GAIA DRI positions. Because proper mo-
tion data listed directly in GAIA is still scarce and was-
n’t available for both components on any of our objects,
it was necessary to do our own calculations, which al-
lowed a CPM rating according to Knapp/Nanson 2017:
e Three rating factors are used: Proper motion vector

direction, proper motion vector length and size of
position error in relation to proper motion vector
length

e Proper motion vector direction ratings: “A” for
within the error range of identical direction, “B” for
similar direction within the double error range, and
“C” for outside

e Proper motion vector length ratings: “A” for within
the error range of identical length, “B” for similar
length within the double error range, and C for out-
side

e  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

To compensate for excessively large position errors
resulting in an “A” rating despite rather high deviations
an absolute upper limit is applied regardless of calculat-
ed error size:

e Proper motion vector direction: Max. 2.86° differ-

ence for an “A” and 5.72° for a “B”

e Proper motion vector length: Max. 5% difference

for an “A” and 10% for a “B”

In some cases we could use SDSS DR9 coordinates
instead of 2MASS with much smaller position errors
with the consequence that the requirements to get an A
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or even B CPM rating were unreasonably hard so we

had to modify our process somewhat:

e The position error resulting from the error estima-
tion for proper motion vector direction and length
is in this case calculated as root mean square from
both position errors (instead of for only the larger
2MASS one).

e 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.

e Ifthe 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.

We also checked as many other sources as possible
via Aladin for data for these CPM candidates beginning
with visual comparison of POSS I and POSS II images.
If the Aladin centroid feature did not work (as was usu-
ally the case) we then resorted to visual estimation of
the centroids to determine separation, position angle,
and proper motion from POSS I to POSS II. We are
fully aware that estimated centroids are not a reliable
source for calculating these values, yet we got in many
cases plausible results. Next came the check of other
existing catalog data for the given field of view, espe-
cially URAT1, SDSS, WISE, UCAC4, and GSC.

Besides measuring Vmags in our own images we
tried also to get the visual magnitudes for each of the
components from the various catalogs we used.

When the 2MASS data with J- and K-band values
were available, we used a spreadsheet to estimate
Vmags with formulas found on the website of Bruce
Gary (http://brucegary.net/dummies/method0.html)
provided -0.1 < (J-K) < 1.0. In case of components
fainter than SDSS 15mag in g-band we estimated Vmag
as (gmagtrmag)/2 based on advice from Brian Skiff
that this might work rather well.

Spectral class data was scarce in the available cata-
logs so as already mentioned we had to resort to deriv-
ing the spectral class of the objects in question using
the B-V color index provided 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).

Additionally we took images with I-filter to get Ic-
mags to be able to estimate the spectral class of the
components on base of own image material again using
the above mentioned table.

The image processing followed our usual proce-

dure: stacking with VPhot, plate solving and measuring
positions and Vmags with Astrometrica using URATI1
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 300 seconds and even then some components
were too faint to be resolved. The I-filter images were
first also plate solved with URAT]1 as reference catalog
for the astrometry results and then again plate solved
with USNO B1 as reference catalog for Ic-mags for the
I-band photometry results. Special thanks to Herbert
Raab/Astrometrica for adding this feature to the current
beta version of his software.

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 in 2016 with our own new im-
ages.

Results of our research
In Table 1 we present for the selected objects as

much data as we could find in the catalogs available to

us including our own measurements based on images

taken with remote telescope iT24. Given below is a

description of the table content per column:

e LSPM gives the LSPM ID of the selected object in
the header line

e RA and Dec give the recent precise coordinates of
the A component (if available from GAIA DR1) 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 directly usable
for calculating Sep and PA

e Sep gives separation in arcseconds in the data lines
calculated as SQRT(((RA2-RA1)*cos(Decl)) 2+
(Dec2-Dec1)"2) in radians

e PA gives position angle in degrees in the data lines
calculated as arctan((RA2-RA1)*cos(Decl))/(Dec2
-Decl)) in radians depending on quadrant

e Ml 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

e pmRAIl and pmDE1 with e pml 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)

e Spcl and Spc2 give the spectral class range for A
and B usually based on the V-I color index taking

into consideration also the error range of the meas-
(Text continues on page 461)
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(Continued from page 448)
ured Imags

e Ap indicates in the data lines the aperture used for
the observation listed and Me indicates the WDS
code for the used observation method (for GAIA
calculated equivalent circular surface diameter)

e Date is the Bessel epoch of the (averaged) observa-
tion date given in the data lines

e CPM Rat gives the rating of the CPM assessment
based on comparison of positions (in most cases
between 2MASS and GAIA DRI if available) in
the header line and the corresponding data line

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

Summary
From 29 objects checked for CPM

e 23 objects including counter-checked GWP 2937
received a triple AAA rating based on position
comparison, in most cases between 2MASS and
GAIA DRI (according to the method presented in
Knapp/Nanson 2017), which means a solid CPM
candidate.

e Five objects 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.

¢ One object remained as suspect due to missing evi-
dence for the secondary — bogus assumed.

One object (J2019+1446) was added to the WDS
catalog during the research for this report as CPM pair
GWP 2937 but we kept this object in the report to pro-
vide the additional observations we found in the diverse
catalogs or made ourselves.

A special topic is the I-band photometry as there
are few sources for reliable I-mags available. We final-
ly settled on the USNO B1 catalog knowing that we
have here a rather large average mag error of 0.3mag
(according the VizieR description) to consider. We
counterchecked for all objects the V- and [-mags gained
by photometry with the GAIA DR1 G-mags with the
relationship  G-V=-0.0257-0.0924*(V-Ic)-0.1623*(V-
[c)*2+0.0090*(V-Ic)*3 given by Jordi et al. 2010 and
got an average error in the range of ~-0.1mag indicating
that the measured Imags are on average a tad too faint.
The calculated standard deviation is ~0.2mag including
the average error of 0.05 given for the mentioned for-
mula. This means that this error range has to be added
to the error range of the photometry given in Table 1
meaning in consequence that the derived spectral class

estimation is to be taken with the caveat of an error
range of in total ~0.25mag with some bias to the fainter
side.
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Table 2 below gives the plate solving errors for the used iT24 images and error information derived from the
measurements provided in Table 1 and also the measured positions for both components:

Table 2: Error Estimations for the Measurements Provided in Table 1

®  dRA and dDec = average RA and Dec plate solving errors in arcseconds
e Err_Sep = separation error estimation in arcseconds calculated as SORT(dRA™2+dDec"2)
e 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 mag plate solving error (Vmag for images with made V-filter and Imag for images made with I-filter)
e Err_Mag = magnitude error estimation calculated as SORT(dVmag"2+(2.5*LOG10(1+1/SNR))"2)
®  SNR as signal to noise ratio for the given object
Name RA Dec dRA | dDec g:; E:: Err Mag| SNR |dmag| Date Notes
J0011 A iT24 1x180s V-filter. No resolu-
12523 2016.669|tion for both components - have to
B lboe fainter than 19.5mag
A|00 11 55.110(25 23 34.80 0.174 | 12.42 ; “fi
Joo1l1l 0.0110.0110.014l0.154 0.13/2016.658 iT24 1x60s I-filter. SNR for both
+2523 [B[00 11 55.432(25 23 37.72 0.258 | 9.64 components <20
J0154 |A|01 54 28.035|57 41 27.58 0.043 | 74.18 ) )
0.040.05[0.064|0.427 0.04|2016.738[iT24 1x60s V-filter.
+5741 [B|01 54 28.290(57 41 35.92 0.048 | 39.54
J0154 |A|01 54 28.030 |57 41 27.58 0.08]0.08(0.113]0.748 0.066 |128.03 0.12|2016.738[iT24 5x10s I-filt
. . . . . 1 X S —-I1 er
+5741 [B|01 54 28.055|57 41 36.24 0.068 | 57.32
J2011 |A|20 11 02.744)26 18 34.49 0.13]0.08[0.153]1.950 0.081 | 88.39 0.08|2016.666[iT24 1x60s V-filt
+2618 [B]20 11 03.041 |26 18 36.53| ° : : 0.092 | 23.34 | i xoUs Vmiiiter
J2011 |A|20 11 02.740|26 18 34.50 0.175 | 69.55 ] ]
0.120.14 |0.184(2.309 0.13]2016.666[iT24 1x60s I-filter
+2618 [B[20 11 03.033[26 18 36.82 0.176 | 31.78
J2019 |A|20 19 00.290 |14 46 54.44 0.01]0.01(0.014]0.108 0.041 |164.47 0.04[2016.669[iT24 1x180s V-filt
+1446 [B|20 19 00.743 |14 46 58.08| : : : 0.041 |162.00] ° A xiEUs VmhiLter
J2019 |A|20 19 00.294 (14 46 54.31 0.134 11.75 iT24 1x60s I-filter. Very bad im-
0.17|0.14 [0.220|1.675 0.10[2016.666 ;
+1446 [B[20 19 00.737[14 46 58,24 0.152 | 8.94 age quality. SNR A<20 and B <10
J2020 |A]20 20 51.00733 45 52.99 0.02]0.02(0.028|0.326 0.050 |203.48 0.05|2016.658[iT24 1x60s V-filt SNR B <20
. . . . . 1 X —-I1 r.
+3345 [B[20 20 50.946|33 45 48.04 0.087 | 14.66 s c
J2020 |A|20 20 51.007 |33 45 52.93 0.149 |124.86 ] ]
0.020.02|0.028]0.311 0.13]2016.658[iT24 5x10s I-filter
+3345 [B[20 20 50.937(33 45 47.79 0.157 | 25.02
72022 |R]20 22 49.709]36 46 45.38 0.110 |261.72 iT24 1x180s V-filter. No resolu-
0.12]0.05(0.130 0.11(2016.669|tion for B - has to fainter than
+3646 |B
19.5Vmag
J2022 |A|20 22 49.694 |36 46 45.54 0.120 |212.95 ' ,
0.03|0.02[0.036|0.243 0.12]2016.658[iT24 1x60s I-filter. SNR B <20
+3646 [B|20 22 49.749|36 46 37.05 0.153 | 11.04
J2024 |A|20 24 02.652|33 08 34.65 0.080 |147.93 ) )
0.06[0.07]0.092|1.134 0.08]2016.658[iT24 5x10s V-filter. SNR B <20
+3308 [B[20 24 02.741|33 08 39.17 0.098 | 18.60
J2024 |A|20 24 02.653|33 08 34.64 0.070 |289.54 , ,
0.06[0.07]0.092(1.120 0.07|2016.658[iT24 1x60s V-filter
+3308 [B[20 24 02.739|33 08 39.23 0.075 | 40.40
2|20 24 02.651 |33 08 34.64 0.140 |189.69 ; “fi ; -
J2024 0.06|0.07]0.092|1.101 0.14[2016.658[L 724 Sx10s I-filter with 1x60s V
+3308 [B[20 24 02.742|33 08 39.30 0.142 | 50.05 filter image
J2039 |A[20 39 59.218|38 20 41.15 0.067 | 35.12 ) )
0.07|0.06[0.092|1.758 0.06]2016.658[iT24 1x60s V-filter
+3820 [B[20 39 59.079(38 20 43.67 0.079 | 20.62
J2039 |A|20 39 59.179|38 20 40.87 0.132 | 52.79 ) )
0.10[0.08|0.128|2.386 0.13]2016.658[iT24 1x60s I-filter
+3820 [B[20 39 59.075|38 20 43.69 0.132 | 43.25
A|20 41 19.372 |14 57 36.49 0.139 | 9.02 i —fi
J2041 0.0910.11lo.1a2]1 733 0.08l2016. 66o[iT24 1x180s V-filter. SNR A and B
+1457 [B|20 41 19.675|14 57 38.16 0.176 | 6.44 <10
J2041 |A|20 41 19.401|14 57 36.63 0.114 | 35.52 ' ‘
0.09|0.10[0.135|1.658 0.11]2016.773[iT24 1x180s I-filter
+1457 [B[20 41 19.705|14 57 38.11 0.117 | 26.73
J2112 |A|21 12 34.879|06 44 27.72 0.050 [198.22 ' ‘
0.06|0.11[0.125|1.123 0.05(2016.669]iT24 1x180s V-filter
+0644 [B[21 12 35.262|06 44 30.60 0.071 | 20.82
J2112 [A|21 12 34.877|06 44 27.52 0.090 |323.93 X .
0.07[0.08]0.106/0.909 0.09]2016.800]iT24 1x180s I-filter
+0644 [B[21 12 35.269|06 44 30.81 0.091 | 99.62
J2121 |A|21 21 03.693103 36 06.30 0.09]0.12(0.150]1.140 0.031 |182.23 0.03|2016.808[iT24 1x360s V-filt SNR B <20
+0336 [B|21 21 04.151|03 36 09.43| ° : : 0.099 | 11.06 | - e ®IOUs VTELLter.
J2121 |A|21 21 03.695|03 36 06.21 0.080 |139.51 iT24 1x180s I-filter. Resolution
0.120.08|0.144|1.151 0.08[2016.806
+0336 [B[21 21 04.140|03 36 08.88 0.350 | 2.71 of B rather shaky - SNR B <5

Table 2 continues on the next page.




Vol. 13 No. 4 October 1, 2017 Journal of Double Star Observations Page 463

CPM Pairs from LSPM so far not WDS Listed — Part I1

Appendix
Table 2 (continued): Error Estimations for the Measurements Provided in Table 1
Name RA Dec dRA | dDec g:; E;; Err Mag| SNR |dmag| Date Notes
g2128 |A|21 28 11.941(44 45 09.12 0.117 | 26.50
0.09[0.07(0.114(1.677 0.11]{2016.669|iT24 1x180s V-filter. SNR B <10
+4445 1pl21 28 11.579|44 45 08.57 0.310 | 3.27
J2128 |A|21 28 11.941 |44 45 09.12 0.117 | 26.50
0.09/0.07 |0.114(1.398 0.11[2016.669| iT24 1x180s V-filter. SNR C <20
+4445 |c|21 28 11.536 (44 45 10.91 0.131 | 14.73
Jg2128 |A|21 28 11.943[44 45 08.99 0.144 | 30.59
0.07{0.07[0.099]1.408 0.14|2016.770| iT24 1x180s I-filter. SNR B <20
+4445 [B|21 28 11.565|44 45 08.90 0.160 | 13.54
Jg2128 |A|21 28 11.943[44 45 08.99 0.144 | 30.59
0.07]0.07[0.099]1.126 0.14|2016.770| iT24 1x180s I-filter. SNR C <20
+4445 fc|21 28 11.504|44 45 10.86 0.165 | 11.81
A[21 43 51.532(04 19 24.62 0.060 |140.56 ; 5 ;
J2143 0.06|0.070.09211.345 0.06l2016.669 iT24 1>.<180s V-filter. Overlapping
+0419 (|21 43 51.448|04 19 28.34 0.075 | 23.42 star disks
A[21 43 51.531|04 19 24.58 0.140 [113.79 ; _f£j ;
J2143 0.0710.06 10,0021 390 0.14|2016.800| 1724 1x180s I-filter. Touching/
+0419 (|21 43 51.442|04 19 28.14 0.162 | 12.72 overlapping star disks. SNR B<20
A[22 13 13.180|60 17 23.24 0.060 |632.00 ; 5 ;
J2213 0.0710.07l0.09911.076 0.06l2016.669 iT24 1>.<180s V-filter. Overlapping
+6017 [B|22 13 13.631|60 17 19.17 0.125 | 9.40 star disks. SNR B <10
A[22 13 13.177|60 17 23.19 0.130 [122.34 ; _£3 ;
J2213 0.07]0.07]0.099|1.092 0.13|2016. 658 1724 1x60s I-filter. Touching/
+6017 (B[22 13 13.632|60 17 19.25 0.152 | 13.38 overlapping star disks. SNR B<20
Jg2217 |A]22 17 38.998|60 10 54.24 0.105 | 34.63
0.13[0.09(0.158(1.329 0.10{2016.669| iT24 1x180s V-filter
+6010 [p|22 17 38.188|60 10 51.09 0.112 | 21.13
Jg2217 |2]22 17 38.990(60 10 54.45 0.121 | 59.07
0.06[0.07/0.092{0.791 0.12(2016.658| iT24 1x60s I-filter
+6010 [p|22 17 38.196|60 10 51.37 0.124 | 35.19
Jg2228 |2]22 28 13.091(57 39 58.68 0.071 | 75.84
Le730 0.09[0.05/0.103 0.07|2016.669| iT24 1x180s V. No resolution of B
B
g2229 |A]22 29 24.960(14 07 14.83 0.117 | 26.79
0.12]0.07 [0.139]1.746 0.11|2016.669| iT24 1x180s V-filter. SNR B <10
+1407 [B|22 29 25.222(14 07 12.33 0.228 | 4.94
J2229 |A|22 29 24.931|14 07 14.79 0.122 | 47.84 iT24 1x60s I-filter. No resolu-
41407 0.08[0.11(0.136 0.12|2016.658| tion of B - has to be fainter
B than 18mag
2232 |A|22 32 15.683 (64 24 42.08 0.100 |333.44
0.10{0.09[0.135]1.254 0.10|2016.666| iT24 1x60s V-filter. SNR B <20
16424 [B|22 32 15.206|64 24 47.39 0.134 [ 11.75
2232 |A|22 32 15.676|64 24 42.21 0.130 |161.59
0.11[0.09(0.142(1.333 0.13]|2016.666| iT24 1x60s I-filter.
+6424 |22 32 15.192|64 24 47.45 0.138 | 23.31
A[22 35 33.159(45 22 56.82 0.069 | 18.87 ; _£3
J2235 0.0110.0110.014l0.179 0.04|2016.669 iT24 1x180s V-filter. SNR for
+4522 B[22 35 32.759|45 22 55.20 0.076 | 16.18 both components <20
32235 |A|22 35 33.167[45 22 56.91 0.150 | 19.33 , ,
0.01[0.01{0.014{0.181 0.14[2016.658| iT24 1x60s I-filter
+4522 B[22 35 32.780|45 22 55.09 0.149 | 20.71
32236 |A|22 36 17.336(57 46 36.45 0.085 | 37.79 , ,
0.07[0.07/0.099(1.592 0.08]2016.658| iT24 5x10s V-filter
+5746 (B[22 36 17.665|57 46 38.85 0.090 | 25.94
32236 |2|22 36 17.333(57 46 36.48 0.141 | 62.16
0.07[0.07/0.099|1.605 0.14[2016.658| iT24 5x10s I-filter
+5746 (B[22 36 17.665|57 46 38.81 0.142 | 49.75
Jg2256 |2]22 56 19.760[16 07 18.89 0.061 [117.63
0.05[0.05(0.071]0.852 0.06(2016.658| iT24 1x180s V-filter
+1607 (B[22 56 19.556|16 07 15.15 0.073 | 25.26
2256 |2]22 56 19.759[16 07 18.85 0.121 | 91.45
0.06[0.06[0.085|1.035 0.12|2016.658| iT24 5x10s I-filter
+1607 [B|22 56 19.560|16 07 15.13 0.125 | 30.44
32302 |2]23 02 19.463[12 50 30.06 0.061 [133.30
0.06[0.05(0.078]0.859 0.06/2016.669| iT24 1x180s V-filter. SNR B <10
+1250 [B|23 02 19.154|12 50 32.65 0.155 | 7.11
32302 |A]23 02 19.462[12 50 30.05 0.140 |144.02
0.06[0.05[0.078(0.857 0.14|2016.658| iT24 1x60s I-filter. SNR B <20.
+1250 [B|23 02 19.149|12 50 32.56 0.151 | 18.55
32306 |A|23 06 06.196 (36 48 54.79 0.071 |104.25 ] )
0.06[0.06[0.085|0.645 0.07|2016.658| iT24 1x60s V-filter. SNR B <10
+3648 [B[23 06 06.560|36 48 48.65 0.204 | 5.19

Table 2 concludes on the next page.
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Table 2 (conclusion): Error Estimations for the Measurements Provided in Table 1

Name RA Dec dRA | dDec Err Err Err Mag| SNR [dmag| Date Notes
Sep PA
72306 |A[23 06 06.195[36 48 54.78 0.080 [149.79 . .
0.06|0.06[0.085(0.647 0.08/2016.658| 1T24 1x60s I-filter
+3648 |B[23 06 06.503|36 48 48.24 0.085 | 36.18
g2309 |A|23 09 58.658 55 06 48.14 0.083 | 46.12
06 0.07|0.07[0.099]0.933 0.08/2016.658| iT24 1x60s V-filter
+55 B|23 09 59.322(55 06 50.26 0.084 | 44.20
g2309 |A[23 09 58.653[55 06 48.20 0.130 [144.89 _ .
0.08|0.07 [0.106]1.012 0.13]2016.658| iT24 1x60s I-filter.
+5506 Ip[23 09 59.314(55 06 50.21 0.134 | 34.50
g2316 |A|23 16 54.329[61 09 44.11 0.050 [161.97
0.05|0.06[0.078|0.781 0.05/2016.669| iT24 1x180s V-filter. SNR B <10
+6109 [B[23 16 55.052|61 09 41.78 0.255 | 3.86
J2316 |A[23 16 54.331|61 09 44.13 0.110 |153.93 _ .
0.06|0.07[0.092]0.896 0.11]2016.658| iT24 1x60s I-filter.
+6109 Ip[23 16 55.075|61 09 41.73 0.122 | 19.90
g2325 |A[23 25 48.431(17 35 37.57 0.074 | 19.58
0.06|0.08[0.100{0.899 0.05|2016.762| iT24 1x360s V-filter. SNR B <10
+1735 |g[23 25 48.181 |17 35 42.85 0.309 | 3.08
g2325 |A|23 25 48.434[17 35 37.43 0.144 | 33.59
0.06|0.06[0.085(0.876 0.14|2016.658| iT24 1x60s I-filter. SNR B <20.
+1735 |B[23 25 48.219|17 35 42.05 0.155 | 15.69
g2329 |A[23 29 46.557 |56 25 01.56 0.070 |180.63
0.06|0.06[0.085|0.547 0.07|2016.658| iT24 5x10s V-filter
+5625 |1p{23 29 47.434|56 24 56.45 0.085 | 21.65
g2329 |A[23 29 46.556 |56 25 01.57 0.120 |226.78
0.06|0.06[0.085[0.540 0.12|2016.658| iT24 5x10s I-filter.
+5625 IB[23 29 47.446|56 24 56.41 0.122 | 47.27
g2351 |A[23 51 12.814(37 49 14.92 0.063 | 53.30
3749 0.040.03[0.050(0.439 0.06/2016.669| iT24 1x180s V-filter. SNR B <10
+3749 |g[23 51 13.050(37 49 20.81 0.193 | 5.42
g2351 |A[23 51 12.815(37 49 14.86 0.151 | 76.66
0.06|0.06[0.085[0.793 0.15(2016.757| iT24 1x180s I-filter
+3749 1g[23 51 13.071(37 49 20.19 0.158 | 21.78
g2358 |A[23 58 15.477[09 07 49.92 0.051 [102.30
0.010.03[0.032{0.367 0.05/2016.669| iT24 1x180s V-filter. SNR B <20
+0907 1|23 58 15.715|09 07 53.37 0.100 | 11.98
J2358 |A[23 58 15.475[09 07 49.91 0.110 [120.56
0.08|0.090.120{1.320 0.11]2016.757| iT24 1x180s I-filter
+0907 |p[23 58 15.722|09 07 53.64 0.113 | 40.36
J2358 |A|23 58 15.474(09 07 49.91 0.081 | 74.86
0.08|0.12]0.144]1.572 0.08/2016.757| iT24 1x60s I-filter. SNR B <20
+0907 Ip[23 58 15.722[09 07 53.67 0.100 | 17.63




