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Abstract: Following our series of reports on STT doubles with large delta M, we are sub-
mitting measurements of WDS objects which were by chance found nearby in the images taken
of the STT doubles. In these cases we did not suspect any issues with the current WDS catalog
data, but wanted to make use of existing image material as any double star visited is worth a

current measurement.

As a follow up to our STT reports we decided to
finish our project with the many double stars found near
the STT objects which we investigated. All values are
based on WDS data as of August 2016 and are shown
in Table 1.

1. Photometry and Astrometry Results

From the available several hundred images taken
with iTelescope remote telescopes, we selected the best
suited for measurements of nearby objects. The select-
ed images were then plate solved with Astrometrica
with URATI reference stars with Vmags in the range
10.5 to 14.5mag. The RA/Dec coordinates resulting
from plate solving with URAT]1 reference stars in the
10.5 to 14.5mag range were used to calculate Sep and
PA using the formula provided by R. Buchheim (2008).
Err_PA is the error estimation for PA in degrees calcu-
lated as arctan (Err_Sep/Sep) assuming the worst case
that Err_Sep points perpendicular to the separation vec-
tor. Mag is the photometry result based on URATI
reference stars with Vmags between 10.5 and 14.5mag.
Err_Mag is calculated as

Err Mag = \/a'Vmag2 + [2.510g10 (1 +1/ SNR)]

with dVmag as the average Vmag error over all used
reference stars and SNR is the signal to noise ratio for
the given star. The results are shown in Table 2.

In the next step we took a closer look at a few ob-
jects listed with the WDS V-code indicating physical
relationship, comparing the WDS data with the data in
the star catalogs available in Aladin/VizieR for posi-
tions allowing calculation of proper motion data (Table
3.). Additionally we have one case with a possible
third component of BRT 1204 found in an Aladin im-
age, but not listed in the WDS. We were unable to re-
solve this component in our own images, so we’ve used
the available star catalog data in Aladin/Vizier. Also
included is CPM analysis of a possible third component
of ES 1585 which is not listed in the WDS, but which
we’ve labeled as C (see Figure 7.).

2. Historical Research, Catalog Comparison
and Summary

After researching each object in this report for his-
torical information as well as other interesting material,
we decided to include information on the group of stars
shown in Figure 1.

(Text continues on page 308)
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WDS ID Name RA Dec Sep M1 M2 PA Con
00049+4554 | VYS 1 AB 00:04:55.300 +45:54:52.6 2.9 10.50 10.50 208 And
00049+4540 |BU 997 AB 00:04:57.530 +45:40:25.6 3.9 7.64 9.39 337 And
05098+4856 | DAM1026 AB 05:09:46.589 | +48:56:16.7 6.3 12.30 13.40 346 Aur
05175+3312 | CTT 4 AB 05:17:31.709 | +33:12:05.9 | 108.8 7.74 11.73 105 Aur
05175+3312 | CTT 4 AC 05:17:31.709 | +33:12:05.9 |111.6 7.74 10.96 283 Aur
05175+3312 | CTT 4 AD 05:17:31.709 | +33:12:05.9 94.3 7.74 11.35 271 Aur
05175+3312 | CTT 4 AE 05:17:31.709 | +33:12:05.9 |114.3 7.74 12.27 269 Aur
05187+3331 |ES 59 AB 05:18:41.811 +33:31:27.2 13.9 8.46 9.59 10 Aur
05187+3331 |ES 2611 AE 05:18:41.811 +33:31:27.2 74.8 8.46 12.13 170 Aur
05410+1620 |BPM 151 AB 05:41:00.881 +16:20:07.4 |107.3 14.19 14.95 50 Tau
05460+2606 |J 1906 AB 05:45:59.000 +26:06:35.9 7.6 12.00 12.00 335 Tau
05461+2605 |J 1907 AB 05:46:07.090 +26:05:29.4 9.0 11.00 11.50 234 Tau
05463+2542 | BRT 138 AB 05:46:16.410 +25:42:06.0 6.0 8.38 11.20 119 Tau
06312+1656 | FOX 147 AC 06:31:09.990 +16:56:19.0 47.3 6.20 11.41 346 Gem
06314+1646 | BPM 282 AB 06:31:22.229 | +16:45:44.9 73.9 12.79 15.27 324 Gem
06315+1535 | BRT1204 AB 06:31:33.911 +15:34:44.9 5.3 10.50 11.50 79 Gem
06420+2528 | TDS4042 AB 06:42:00.580 +25:28:10.9 1.7 10.09 11.65 80 Gem
07070+2444 | POU2442 AB 07:07:00.510 +24:43:36.9 3.6 12.40 12.60 351 Gem
07285+3437 |CBL 24 AB 07:28:30.990 +34:37:04.4 34.1 12.19 14.30 86 Gem
07445+2415 | POU2883 AB 07:44:28.929 | +24:14:25.7 10.5 12.70 12.90 82 Gem
07455+3431 | GRV 740 AB 07:45:35.900 +34:31:04.9 76.0 10.93 11.73 204 Gem
09207+5116 |ARN 71 AD 09:20:43.759 | +51:15:57.8 |231.1 6.19 7.89 52 UMa
12227+0325 | CBL 380 AB 12:22:44.440 +03:24:40.1 39.7 14.40 18.00 338 Vir
17525+1530 | L 17 AB 17:52:30.762 +15:31:31.0 2.2 10.50 11.20 288 Her
17525+1530 |WLY 20 AC 17:52:30.762 +15:31:31.0 38.2 11.90 12.47 122 Her
18477+1029 | BRT1310 AB 18:47:43.552 +10:28:01.0 3.9 12.47 12.86 21 Agl
18485+1045 | STF2396 AB 18:48:29.152 +10:44:47.4 76.5 8.08 11.25 336 Agl
18485+1045 | STF2396 AD 18:48:29.152 +10:44:47.4 |199.4 8.08 10.83 36 Agl
18485+1045 | STF2396 AC 18:48:29.152 +10:44:47.4 |198.5 8.08 10.14 6 Agl
19162+1612 | BPM1005 AB 19:16:10.999 | +16:12:10.6 73.2 14.02 15.55 267 Agl
19164+1612 | BPM1006 AC 19:16:22.748 +16:12:18.6 94.0 14.90 14.80 312 Agl
19164+1612 | BPM1006 AB 19:16:22.748 +16:12:18.6 4.2 14.90 16.00 337 Agl
19304+5015 | TDT1508 AB 19:30:21.272 +50:14:36.6 2.1 11.45 11.77 207 Cyg
19548+0636 |J 3032 AB 19:54:55.892 +06:36:53.6 4.0 11.00 13.80 21 Agl
21181+3500 | SLE 383 AB 21:18:08.642 +35:00:04.5 15.1 10.49 11.92 58 Cyg
2118343456 |BU 289 AC 21:18:18.200 +34:55:36.2 12.7 9.13 13.00 252 Cyg
21183+3456 | SLE 384 AD 21:18:18.200 +34:55:36.2 43.0 9.13 11.98 190 Cyg
21183+3456 | FYM 142 AE 21:18:18.200 +34:55:36.2 36.7 9.13 13.50 95 Cyg
21183+3456 | FYM 142 AF 21:18:18.200 +34:55:36.2 45.7 9.13 14.90 200 Cyg
21183+3456 | FYM 142 AG 21:18:18.200 +34:55:36.2 68.2 9.13 13.70 272 Cyg
21183+3456 | FYM 142 DF 21:18:17.678 +34:54:53.7 4.9 11.98 14.90 2717 Cyg
21183+3456 | FYM 142 EI 21:18:21.221 +34:55:33.8 7.1 13.50 15.70 279 Cyg
21183+3456 | FYM 142 GH 21:18:12.659 | +34:55:38.5 4.7 13.70 14.60 81 Cyg
21214+4301 |ES 1585 AB 21:21:29.143 | +43:00:51.0 18.7 10.17 13.60 230 Cyg
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Table 2: Photometry and astrometry results for the double star objects nearby the imaged STT objects. Date is the Bessel epoch and N is
the number of images used for the reported values. iT in the Notes column indicates the telescope used with aperture. number of images
and exposure time given. Observation method is “C”

Name RA Dec | dRA |dDec| Sep g:; PA |Err PA| Mag ;:; SNR |dVmag| Date Notes
00 04 | 45 54
A | 55 386 | 53.82 11.844/0.043 | 74.95 o
vYs 1 .03/0.03| 2.842 |0.042|207.555| 0.855 0.04 |2015.774 1r2d 5X§'§ stack
00 04 | 45 54
B | 55,260 | 51.30 11.792]0.043 | 74.92
00 04 | 45 40
B | 57 550 | 24.58 7.561 | 0.040 |258.45 s
BU 997 .03[0.03| 3.773 |0.042 |337.284| 0.644 0.04 |2015.774 124 éxél: stack
00 04 | 45 40
B | 57,411 | 28.06 9.512 | 0.044 | 62.14
05 09 | 48 56
A 46.575 | 16.42 12.058/0.119 | 23.61 e )
DAM iT .61lm stac
1026 — T .10/0.10| 6.817 |0.141|348.494| 1.188 0.11 |2016.108 J28 0o st
B | 46.437 | 23.10 13.639]0.138 | 12.54
05 17 | 33 12
A 31,715 | 05.30 7.713|0.103 | 40.42 |
CTT 4 .12/0.10|108.863|0.156 | 105.024 | 0.082 0.10 |2016.108 1124 Oé—,ii‘} stack
05 17 | 33 11
B | 40.092 | 37.08 11.517]0.108 | 26.96
05 17 | 33 12
A 31,715 | 05.30 7.713|0.103 | 40.42 |
CTT 4 .120.10[111.908 | 0.156 | 283.045| 0.080 0.10 |2016.108 1124 Oé—,ii‘} stack
05 17 | 33 12
€| 25.029 | 30.56 10.896|0.107 | 27.92
05 17 | 33 12
A1 31.715 | 05.30 7.713|0.103 | 40.42 |
CTT 4 .12/0.10| 94.517 | 0.156 | 271.152| 0.095 0.10 |2016.108 1124 Oéirsﬂ stack
05 17 | 33 12
D | 24,186 | 07.20 11.352|0.108 | 25.83
05 17 | 33 12
A1 31,715 | 05.30 7.713]0.103 | 40.42 s )
iT . m stac
CTT 4 —Ton .12/0.10[113.113|0.156 | 269.108 | 0.079 0.10 |2016.108 J20 0o stae
B | 22.704 | 03.54 12.454|0.125 | 14.04
05 17 | 33 12
Al 30 a0 | 0s 30 7.713|0.103 | 40.42 $724 0.61m stack
CTT 4 .12 ]0.10/| 41.905 |0.156 |167.177| 0.214 0.10 |2016.108 Sxls. Additional
05 17 33 11 component F with
SNR <20
Fo| 35 456 | 24.44 12.744]0.125 | 13.97
05 18 | 33 31
A 41.804 | 26.97 8.415|0.105 | 35.00 |
ES 59 12]0.10| 13.876 |0.156 | 9.388 | 0.645 0.10 |2016.108 1124 Oéii’;‘ stack
05 18 | 33 31
B | 41,985 | 40.66 9.461|0.106 | 30.00
A 8.4150.105 | 35.00
ES 05 18 | 33 31 iT24 0.61m stack
ey s s0a | 56 57 |0-12]0.10| 78.072 | 0.156|169.283| 0.115 0.10 |2016.108 R s
B 12.738]0.131 | 12.26

Table 2 continues on next page.
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Table 2 (continued). Photometry and astrometry results for the double star objects nearby the imaged STT objects. Date is the Bessel epoch
and N is the number of images used for the reported values. iT in the Notes column indicates the telescope used with aperture. number of
images and exposure time given. Observation method is “C”

Name RA Dec dRA | dDec Sep Err PA Err PA| Mag Err SNR |dVmag Date Notes
Sep Mag
iT27 0.7m stack 5x3s.
05 41 116 20 14.163 [0.126 [28.29 SNR B>20. This object
00.897 [07.51 is listed in the WDS
[BPM catalog with code V -
151 .12 |0.11 |107.338 [0.163 |49.948 (0.087 0.12 2016.026 he reason for this
05 41 |16 21 may not be common
06.605 16.58 15.218 |0.139 [15.16 proper motion, see
text.
05 45 26 06
59.003 |35.98 13.510 10.105 113.43 iT18 0.32m stack 5x3s.
J 1906 .06 [0.06 |7.509 0.085 [335.634 [0.647 0.07 |2016.085 SNR for both compo-
05 45 26 06 nents <20
58 773 |42.82 13.487 |0.100 |14.74
05 46 26 05 12.607 [0.083 [24.31
07.103 [29.45 iT18 0.32m stack 5x3s
J 1907 .06 [0.06 |9.058 0.085 [233.718 [0.537 0.07 |2016.085 : )
SNR for B <20
05 46 26 05 13.506 [0.107 [12.88
06.561 [24.09 : ! :
05 46 25 42
ERT 16.420 |05.93 8.237 [0.070 1184.35 iT18 0.32m stack 5x3s.
138 .06 [0.06 |6.052 0.085 [118.095 [0.803 0.07 |2016.085 A too bright for reli-
05 46 25 42 able photometry
16.815 03.08 11.578 [0.078 [31.93
06 31 |16 56
FOX 09.970 |18.31 6-151 [0.070 1249.27 iT24 0.61lm stack 5xls.
147 .10 [0.09 |47.282 |0.135 |345.716 [0.163 0.07 |2015.281 A too bright for reli-
06 31 16 57 able photometry
09.157 104.13 11.424 |0.074 |44.64
06 31 |16 45 iT24 0.61lm stack 5xls.
20 247 |aa.72 12.663 [0.085 [21.65 SNR for B <20. Why
b oM this object is listed
bgo .10 0.09 [69.013 [0.135 |333.739 [0.112 0.07 |2015.281 with WDS code V is un-
clear - most likely is
06 31 |16 46 -
13.401 |0.106 |13.09 not common proper mo
20.121 |46.61 tion. See text.
06 31 |15 34 11.920 [0.077 |33.31
BRT 33.911 |44.88 iT24 0.61m stack 5xls
.10 [0.09 |5.430 0.135 [77.558 [1.419 0.07 [2015.281 3 '
1204 SNR for B <20
06 31 115 34 13.215 [0.099 [15.15
34.278 46.05 . ) )
06 42 25 28
- 00.600 09.72 10.023 10.071 188.98 iT24 0.61m stack 5xls.
1042 .08 10.08 |- 0.113 |- - 0.07 2015.281 No trace of a compan-
B ion. Bogus?
iT24 0.61m stack 5xls.
No resolution of both
oy components. Faintest
442 2015.281 stars in the used im-
age ~13.5mag -> both
components have to be
fainter than that
07 28 3437 12.231 |0.098 [26.78 iT24 0.61lm stack 5xls.
30.634 106.30 No resolution of B
CBL 24 .13 [0.11 |- 0.170 |- — 0.09 |2015.281 ;

Faintest stars in the
image ~13.5mag

Table 2 continues on next page.
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Table 2 (continued). Photometry and astrometry results for the double star objects nearby the imaged STT objects. Date is the Bessel epoch
and N is the number of images used for the reported values. iT in the Notes column indicates the telescope used with aperture. number of
images and exposure time given. Observation method is “C”

Err

Err

Name RA Dec dRA | dDec Sep PA Err PA| Mag SNR |dVmag, Date Notes
Sep Mag
iT21 0.43m stack
2x0.5s. No resolution
bou of both components.
bgg3 2015.291 Faintest stars in the
image ~12.2 -> both
components have to be
fainter than that
07 45 34 31 10.738 |0.102 |50.36
GRv 35.941 [04.45 )
540 07 a5 T .08 10.10 (75.971 |0.128 |204.172 [0.097 0.10 |2015.297 iT21 0.43m stack 5xls
33.424 |55.14 11.795 |0.106 [29.32
iT1l 0.51m stack 5x3s.
Both components too
22 328 Sé é? 6.251 0.090 |435.84 bright for reliable
: : photometry. V-coded
WDS object. Comparison
JARN 71 .16 |0.16 [230.374(0.226 |51.437 |0.056 0.09 2015.376 2MASS to URAT1 does
not support CPM - dif-
ference in pm direc-
09 21 51 18 . . ° .
02.911 |23.68 7.880 0.090 |318.64 tion is .~6.5 andvdlf—
ference in speed is
~15mas/yr
iT24 0.61lm 4xls. WDS V
51, -coded object No reso-
280 2015.456 lution of A and B -
lboth component fainter
than 13.6mag
ég 355 éi ié 11.840 |0.074 |44.16 .
L 17 : =~ 10.08 0.09 [2.359 0.120 [291.379 [2.922 0.07 [2015.476 |6 [[T24 0.61m stack éxls.
17 52 15 31 12137 |0.07¢ 4. 81 Overlapping star disks
30.623 [32.05 ) ) )
17 52 15 31
30.775 131.19 11.840 |0.074 |44.16
[WLY 20 TR et .08 |0.09 [38.103 [0.120 |121.661 |0.181 0.07 |2015.476 iT24 0.61m stack 6xls
33.019 11.19 12.447 0.077 |33.60
iT24 0.61lm stack 5x3s.
18 48 [10 44 1T : :
29.358 136.74 7.869 |0.070 |399.98 A too bright for reli-
STF able photometry. A
b396 .06 |0.06 [82.005 [0.085 |336.723 |0.059 0.07 |2015.555 shows high speed prop-
er motion resulting in
;s ‘118 12 43 11.158 [0.071 [108.92 a rapid change also in
.159 |52.0 separation
iT24 0.61lm stack 5x3s.
18 48 [10 44 l X i
29.358 136.74 7.869 |0.070 [399.98 A too bright for reli-
sTE able photometry. A
b396 .06 [0.06 [203.176/0.085 |4.743 0.024 0.07 |2015.555 shows high speed prop-
er motion resulting in
18 48 10 47 id ch 1 X
30.498 |59.22 9.948 |0.070 [172.62 a rapid change also in
° ° separation
18 48 10 44 iT24 0.6]..m stack 5x3§.
29.358 136.74 7.869 (0.070 |399.98 A too bright for reli-
ST able photometry. A
b396 .06 |0.06 [203.651(0.085 |34.878 |0.024 0.07 |2015.555 shows high speed prop-
er motion resulting in
18 48 |10 47 10.934 10.071 [122.12 a rapid change also in
37.260 [23.81 : . : .
separation
18 47 1027 12.005 |0.104 36.23
RRT 43.502 |59.97 .
1310 T 10 28 0.07 [0.07 [3.811 0.099 [21.334 |1.488 0.10 2015.557 iT24 0.61lm stack 5xls
43.596 [03.52 12.929 |0.111 21.94

Table 2 continues on next page.
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Table 2 (continued). Photometry and astrometry results for the double star objects nearby the imaged STT objects. Date is the Bessel epoch
and N is the number of images used for the reported values. iT in the Notes column indicates the telescope used with aperture. number of
images and exposure time given. Observation method is “C”

Err

Err

Name RA Dec dRA | dDec Sep PA Err PA| Mag SNR |dVmag, Date Notes
Sep Mag
iT24 0.61lm stack 5x3s.
19 16 16 12 13.942 10.069 [31.11 SNR B <20. This object
R pM 11.013 10.25 is WDS listed with V-
1005 .06 |0.06 |73.267 (0.085 [267.340 |0.066 0.06 [2015.555 code. Comparison 2MASS
19 16 |16 12 to URAT1 does
05.932 [|06.85 15.527 10.104 12.31 definitely not support
CcPM
o ég %21 ig ég 15.011 [0.088 [16.29 124 N .
: : .04 [0.05 |4.730 |0.064 [336.870 |0.776 0.06 [2015.557 |5 [[T24 0-61lm stack Sx3s.
1006 19 16 |16 12 6.181 0. 146 1. 67 SNR A <20 and B <10
22.632 [22.90 : : :
o ;2 %21 ig é? 15.011 [0.088 [16.29 124 . .
: : .04 [0.05 |93.979 [0.064 [311.441 [0.039 0.06 [2015.557 |5 [[T24 0-61m stack Sx3s.
1006 19 16 |16 13 15 273 10.103 ho.48 SNR A and B <20
17.870 [20.75 ’ ’
19 30 50 14 iT24 0.61m stack 5x3s.
DT 21.270 |36.49 11.515 10.051 [90.44 No resolution of B,
.04 10.04 |- 0.057 |- - 0.05 [2015.632 not even a hint of an
1508 .
- elongation. Bogus
assumed
iT24 0.61lm stack 5x3s.
19 54 06 36 2MASS positions give
55.888 |53.34 12.925 10.056 |41.23 4" separation per
2000.671 but A shows
J 3032 .08 |0.11 |4.425 0.136 [21.741 [1.761 0.05 [2015.569 some proper motion in
about the opposite di-
19 54 06 36 rection of the PA
14.011 [0.064 [26.68
55.998 |57.45 leading to an increase
of sep over time
21 18 135 00 10.437 [0.050 [170.12
SLE 08.629 |04.40 .
o5 T 15 55 00 .03 [0.03 [15.170 [0.042 |58.439 [0.160 0.05 |2015.621 |5 |[iT24 0.61m stack 5x3s
09.681 [12.34 11.916 [0.051 [89.32
ié éio i‘é Zi s 506 10.050 [325.33 iT24 0.61m stack 5x3s.
BU 289 : : .03 [0.03 |12.988 [0.042 [251.412 |0.187 0.05 [2015.621 |5 [19 2 is combined A+B
21 18 34 55 (with 0,8" too close
17.239 32.27 13.018 |0.054 |51.97 for resolution)
ié éjo gé Zi 8.596 |0.050 |325.33 1iT24 0:61m str?lck 5x3s.
SLE : : .03 [0.03 143.309 [0.042 [189.298 [0.056 0.05 [2015.621 |5 [129 2 is combined A+B
384 21 18 [34 54 (with 0,8" too close
17,671 I53.¢7 12.075 [0.052 [83.18 for resolution)
ié éjo gé Zi 8.596 |0.050 |325.33 1iT24 0:61m str?lck 5x3s.
oM : : .03 [0.03 36.714 [0.042 [94.014 [0.066 0.05 [2015.621 |5 [129 2 is combined A+B
142 21 18 [34 55 (with 0,8" too close
51218 |33.84 14.326 [0.064 [26.90 for resolution)
21 18 34 55 iT24 0.61lm stack 5x3s.
FyM 18.240 [36.41 8.596 10.050 [325.33 Mag A is combined A+B
14> .03 [0.03 [45.882 (0.042 [199.836 [0.053 0.05 |2015.621 (with 0,8" too close
21 18 34 54 15.006 [0.076 118.57 for resolution). SNR F
16.974 [53.25 <20
ié ;io gé Zi 5506 [0.050 [325.33 iT24 0.61m stack 5x3s.
o : : .03 [0.03 [68.786 0.042 |271.574 [0.035 0.05 [2015.621 |5 [129 2 is combined A+B
142 21 18 [34 55 (with 0,8" too close
12.649 [38.30 13.977 10.062 23.74 for resolution)
ié ;20 ;‘é Zi 5.506 10.050 [325.33 iT24 0.61m stack 5x3s.
e : .03 [0.03 |61.547 [0.042 [274.370 |0.039 0.05 |2015.621 |5 [1@9 A is combined AtB
142 21 18 [34 55 (with 0,8" too close
13.250 |41.10 14.913 10.073 |15.80 for resolution)
e i% égl zg 23 12.075 |0.052 [83.18 é;;‘lFO;gém ;E:C}; EX35‘
. . 0.03 [0.03 [8.583 [0.042 [267.195 |0.283 0.05 |2015.621 . ata
384 21 18 34 54 s 006 10,076 hs.s57 for Sep and PA seems
16.974 [53.25 . : . in error

Table 2 concludes on next page.
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Table 2 (conclusion). Photometry and astrometry results for the double star objects nearby the imaged STT objects. Date is the Bessel
epoch and N is the number of images used for the reported values. iT in the Notes column indicates the telescope used with aperture. num-
ber of images and exposure time given. Observation method is “C”

Name RA Dec | dRA |dDec| Sep Erz PA  |Err PA| Mag | °*% | SNR |dVmag| Date |N Notes
Sep Mag
21 18 34 55 :
o) 14.326 10.064 126.90 iT24 0.61m stack 5x3s.
21.218 [33.84 SNR I <10. WDS data
EYM for Sep and PA seems
142 0.03 (0.03 [9.137 0.042 272.886 [0.266 0.05 |2015.621 |5 in error. URATI values
21 18 34 55 per 2013.532 are
T Do.a76 ha.30 16.316 [0.145 |7.51 9. 357" and 273.66°
g (Pl 18 3455 13.977 l0.050 [325.33 iT24 0.61lm stack 5x3s.
12.649 |38.30 WDS data for Sep and
EYM PA seems in error.
142 0.03 (0.03 [7.904 0.042 69.252 [0.308 0.05 [2015.621 |5 URAT1 values per

21 18 34 55 2013.532 are 7.775"

H 13.250 141.10 14.913 [0.062 29.74 and 69.452°

21 21 43 00
A 29.283 [52.58 10.095 |0.060 |183.92

?285 0.04 (0.05 [19.249 [0.064 [229.622 0.191 0.06 2015.621 |5 |iT24 0.61m stack 5x3s
21 21 |43 00
B 7 516 lao.11 13.745 [0.068 [34.22
21 21 |43 00
A 10.095 [0.060 [183.92
s 29.283 |52.58 iT24 0.61lm stack 5x3s.
. 0.04 [0.05 [26.872 [0.064 [221.454 |0.137 0.06 [2015.621 |5 ES1585 is actually a
21 21 (43 00 triple
C 157 661 |32.44 14,651 [0,078 [21,48
B ;% 21116 38 Sg 13.745 0,068 [34.22
s . : iT24 0.61m stack 5x3s.
Less 0.04 (0.05 [8.283 [0.064 [202.174 [0.443 0.06 2015.621 |5 ES1585 BC might be a

21 21 43 00 potential CPM pair
€ b7.661 |32.44 14.651 0.078 [21.48
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those pairs with dates of 1940, 1934, 1981, and 1982,
respectively (Figure 2.), which is an indication they
were culled from photographic plates.

Vol. 13No. 3 July 1, 2017
STT Doubles with Large AM — Objects Nearby
Star RA Dec Mags PA Sep 1900+ N Obs
Anon AB 05175 43312 7.795 1043 9827 97.07 1 JC
Anon AC 05175 +3312 7.795 2823 11357 97.07 1 JC
Anon AD 05175 43312 7.795  269.9 10277 97.07 1 JC
Anon AE 05175 43312 7.7,00. 02687 11624 97.07 1 JC

‘Webb Society Double Star Circular No. 7 (1998), p. 8

Figure 1. Original observational data for CTT 4.

(Continued from page 299)

CTT 4: This is an interesting multiple star with A,
B, C, D, and E components. There’s also an additional
star not included in the WDS which we’ve added to our
measurements (see Table 1.) because it’s closer than
the other components and is similar in magnitude (our
report identifies that star as the F component). J-F.
Courtot published what appear to be the first measures
of this multiple star in Webb Society Double Star Cir-
cular No. 7 (1998). The measures for the AB, AC, AD,
and AE pairs are all labeled as ANON, and all are dated
1997.07 (Figure 1.) The WDS shows first measures for

There is no distance published for any of the com-
ponents, but a check of GAIA found a parallax for the
primary of 7.15, which works out to 456 light years (no
parallax was listed for the other components). Proper
motion data was absent in the most recent GAIA data
(1/337), but we found URAT1 had PM data for all of
the components, including the star we added as F.
(That data is shown at the bottom of Figure 2).

BRT 1204: The WDS lists data for just two com-
ponents, but Aladin’s image (Figure 3.) shows three
components, all of which are virtually in a straight line
with each other. The third one, however is faint and
probably wasn't seen by Barton — the derived visual
magnitude from URATI J and K values is 15.614. The
exposure time for our image of BRT 1204 was too short
to reveal the third star, so we turned to the GAIA data
in Aladin to get measures. The AC pair measured
11.12" and 79.6°, and the BC pair measured 5.742" and

DSS :olo‘rﬁ
£°d (&,
0
2
200Mm
dist
2
draw
A
tag
B
filter
*
crop
cont
pixel
prop
del
@ T L W 2
grid  wink multiview Search
WDS Disc  Comp Obsl Obs2 pal pa2 sepl sep2 magl mag2 DM RAJ2000 DEJ2000
_J VizieR 0S175+3312 CT 4 AB 1940 2002/ 106/ 105/111.7/108.8 | 7.74 11.73|+33 994 05 17 31.71 +33 12 05.9
] VizieR 05175+3312 4 AC 1934 2011|281 283/111.2/111.6 | 7.74 10.96 05 17 31.71 +33 12 05.9
J VizieR 05175+3312 4/ AD 1981 2002|270 271 94.2| 94.3 | 7.74 11.35 05 17 31.71 +33 12 05.9
J VizieR 05175+3312 4/ AE 1982| 2002| 269 269/ 114.4/114.3 | 7.74/12.27 05 17 31.71 +33 12 05.9
[ URAT1 RAJ2000 DEJ2000 Epoch f.mag e f.... pmRA pmDE Jmag Hmag Kmag _ Vmag
A [E] 617-089416 79.3821847 33.2015536) 2013.658 7.99 0.041 20.9| -32.4| 7.557| 7.592| 7.566
B |4 616-087526| 79.4170275| 33.1937336| 2013.652|11.815/ 0.012 5.5/ -10.5/11.287/11.29 |11.242|11.732
C 1@ 617-089201 79.34585S5 & 33.2084783) 2013.693 9.843 0.019 0.4 -5.98| 7.76 | 6.958| 6.721/10.96
D | 617-089305 79.3507717 33.2019697| 2013.674 10.544 0.013 6.7 -6 8.905 8.364 8.204 11.354
E |v 617-089284] 79.3441342 33.2011281  2013.672|11.627| 0.012 3.1 -10.110.202| 9.689 9.554|/12.273
F [ 33.1901292 2013.697/11.806, 0.012 S.6 -6.9, 9.99 9.331] 9.138/12.738

!E] 616-087396) 79.3853047

Figure 2. Aladin image of CTT 4 with WDS and URATI data. Note the identification of the F component.
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DSS colored

BRT 1204

2.055'x 1.418'

@ = =14
arid  wink multiview Search
URAT1 RAJ2000 DEJ2000 Epoch f.mag e f... pmRA pmDE Jmag Hmag Kmag Vmag
A |lv 528-0939311 97.8912843 15.5791028| 2013.723/11.669| 0.013 1.2/ -8.4/10.927 10.718/10.701/11.613
B 528-093939, 97.8927872 15.5794108 2014.123/12.774| 0.134] -0.1 -0.9/12.419/12.302| 12,227
C |4 528-093948| 97.8944184| 15.5796603 2013.583|14.566/ 0.11 -5.4 0.8/13.614/13.05112.879

Figure 3. Aladin image of BRT 1204 with the additional component labeled as C.

81.1° (Epoch 2015.0 for both measures). URATI1 has
proper motion data for all three stars, which is shown at
the bottom of Figure 3. GAIA has PM data for A
(-010.5 -010.9) and B (+015.7 +003.9) which is consid-
erably different from URAT1, but shows no data for the
third star. At any rate, there is no evidence of common
proper motion between the three stars (see Table 3. for
AC evaluation).

There’s a marked difference between the first and
last position angles shown in the WDS (96 degrees in
1904, 79.2 degrees in 2000), as well as a notable differ-
ence between first and last and separations (4.5” and
5.338”). Our measures (Table 2) showed the AB pair
with a position angle of 77.558° and a separation of
5.430" (2015.281). In addition, the WDS shows only
three observations of the pair.

POU 2883: The WDS lists magnitudes of 12.7 and
12.9 for the A and B components of POU 2883, but in
the Aladin image the secondary appears to be at least
equivalent in magnitude to the primary, if not brighter
(right half of Figure 4.). A look at the 2MASS infra-
red image clearly shows the secondary to be brighter
(left half of Figure 4.), as does a 1993 POSSILF image.
However, 1995 POSSILF and 2000 POSSILN images

showed the pair to be very similar in size. But in look-
ing at the URAT1 data we again find the secondary is
the brighter of the two stars with an f.mag of 12.764,
compared to an f.mag of 12.914 for the primary. The J
and K magnitudes in URAT1 follow the same pattern,
working out to visual magnitudes of 13.285 for the sec-
ondary and 13.351 for the primary. Turning to the
UCACH4 catalog, we also find the secondary is brighter
with an fmag of 13.027 and the primary with an f.mag
of 13.156. (UCACH4 list a Vmag for the secondary of
13.022, but has no Vmag value for the primary). It
should also be noted that based on the URAT1 and
UCACH4 data, it appears the WDS magnitudes are too
bright for both stars. Our attempt to photograph the
pair was unsuccessful because the glare from 3.7 mag-
nitude STT 179 limited our magnitude resolution to
12.2.

STF 2396: This is another multiple star, which also
includes a high proper motion primary. F.G.W. Struve
first measured the AB pair in 1829 at 11.74” and 232.8
degrees. The most recent WDS measure shows a
separation of 76.5” and 336 degrees, which is indicative
of the high proper motion. In his 1906 Double Star
Catalog, S.W. Burnham included a graph showing the
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The Twa Micron All Sky Survey - J-H-K bands (2ZMASS color) DSS colored

POU 2883

Page 310

2.959' x 2.042
= =
arid wink

=
e

2.959 x 2.042'

Search|

[ v WDS Disc  Comp Obsl Obs2 pal pa2 sepl

sep2  magl mag2 oM Mo... n

RAJZOO0 DE)Z800

[ vizieR|67445+2415| POUZEE3

1205|2001 &3 82/ 10,6/ 10.5 [12.7 [12.9

07 44 23.93|+24 14 25,7

Figure 4. POU 2883, 2MASS IR image on left, Aladin image on right.

primary’s motion based on measures from 1825
through 1905 (left half of Figure 5.). STF 2396 also
found its way into his 1913 Proper Motion Catalog,
which credits B. von Engelhardt with the first measures
of the C and D components in 1891. The most recent
proper motion from GAIA (bottom right of Figure 5.)
shows the primary with motion of +129 in RA and -
437.1 in declination. B has motion of +003.7 +006.3, C
0f 000.2 -009, and D of +004 +007, indicating these are
optical components with the possible exception of the

L DSS colored,. &

similarity in motion between the B and D components.
However, a CPM check of those components showed
no shared motion.

J 3032: Jonckheere first measured this pair in 1944
at 4" and 30° (top half of Figure 6.). The most recent
measure in the WDS from 2000 is 3.991" and 20.8 de-
grees, which results in a considerable change in posi-
tion angle and virtually no change in separation. Our
2015.569 measure of the pair is 4.425" and 21.741°.
There are only a total of three measures listed in the

180° - £ s
" ®
. - 'Cé -~
Tozy -
- - .
» & . -
- .
« W 9
2162 . 90° . -
Tosy o Y - &
Thaq -
% -
" »
8a; .
tagy
Teap
tare
Tory
I tag,
1885
100
s Search
ooy
WDS Disc | Comp | Obsl 0bsZ pal paz sepl | sep2 | magl | mag2 oM No.. n|  RAJZE0E DEJZB66
18485+1045 STF2306 AR 1820 2002 233 338 11.7 78.5  £5.0811.25 +10 3865 ML U 18 48 20.15/+10 44 47 .4
18485+1045 STF2306 AC 1801 2064 13| 6/153.2/198.5 | 8.08/10.14 ML U 18 48 20.15/+10 44 47 .4
. £ - R o = 3 10485+1045 STF2396 AD 1891 2001 50 36 173.5/198.4 | 8,08 10.83 NL U 18 48 29,15/ +10 44 47 .4
“L_ !r 'P l'ﬁ llﬂ 23-’- llﬂ 18485+1045 STF2306| D | 1991 2002(111/110/165.8/105,6 | 18.14/10,63 N 18 42 30,49/ +16 47 59,3
SCALE RAIZ2B6G | DEJ2008 e RA.. e DE.. magEd e ma..| maghF e ma.. magG | e magG magG.. | puRA | e pnRA pnDE
[¥.121454] 106.748512) O 0.86 | 8.828 0 el 7.494| 06.54 | 8.215 129 B0k 4] ]
2 23086. (1.113143| 10.784432 0.014) 0.917/11.731 0.143/10.711) 0.112/10.937| 0.57 |10.019 3.7 1.2 6.3
[.12707 | 10.799614) 0.024 0.014/11.06 | ©.093) 9.13 | 0.041 9,332 0.548 7.435 0.2 1.8 =8
Burnham's 1906 Double Star Catalog, Part I, p. 808 [¥.155233] 10.789907) 0.0L | 0.01511.045 0.065/10.574) 0.081]10.687 ©.55 |10.237 4 0.7 7

Figure 5. STF 2396, S.W. Burnham's PM chart on left, Aladin image on right with WDS and GAIA data.
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WDS, so our measure would bring the
total to four. - J 3032 -
The most recent GAIA data shows the 19"54™ 9 . 6°35!
A component with proper motion of 19 33 4 + 6 28
-020.3, -059.0 and B with proper motion 19 49.9 F 6 21
of -005.5, +033.6, which results in a grad-
ual increase in separation and a northerly 1944 58 30° 41 11,0 513, 8 e q
Shlft .in pOSlthIl an.gle. So there’s enough p- 308 of Jonckheere's 1962 Catalog
individual motion in the two stars to ac-
count for the difference between the 1944
measures and the later measures. In fact,
Jonckheere’s 1944 separation of 4" was e g
most likely too wide. Based on the PM
data, this is an optical pair, which is noted |°°@200 #7055 Discovnum 3 3032 Comp el sa e e on
. Date first 1944 Date last 2000 obs 3
in the WDS as well. Pa first 30 Pa last 21 PA.Now (8) 21°
The magnitudes shown in the WDS|_ " =~ hm ; Sep e =
(11.0 and 13.8) are from Jonckheere’s | .y, : i 5 o
1944 observation. We measured magni- |primotionra 920 e 16
tudes of 12.929 and 14.01 1, which fits the |erimotion dec 059 Sec motion dec +034
general pattern of Jonckheere’s magni- |Notes
tudes being too bright. {PM=151 (> 0.8, Optical double)
ES 1585: The WDS shows only A Figure 6. Jonckheere's 1962 catalog entry for J 3032 and WDS data from Stelledoppie
and B components for ES 1585, but_an | below it.

obvious third star slightly fainter than the
B component is located about 7.5 southwest of B (our
photometry recorded a magnitude of 14.651 for that
star, which is .9 of a magnitude fainter than the 13.745
we measured for the B component). A check of Espin’s
catalog entry in the MNRAS for 1917 shows his
original observation identified only the A and B
components (left half of Figure 7.). We’ve chosen to
include the third component in our measurements,
identifying it as C in our table.

The primary of ES 1585 has significant proper
motion, especially given the parallax for it shown in

242 Rev. T. E. Espin, New Double Stars.  LXXVIL 3,
No. B.D. R.A. 1920, Decl. P. D. Mags. Nts. 1g16.
h om o 4 - "

1574 +41° 3922 20 497 +41 17 1556 164 g6 97 3 936
1575 +42° 3924 54’8 4238 3576 539 95137 2 632
1576 +42°3930 556 4232 67 449 95 140 3 ‘647
1577 +41° 3967 585 4210 389 612 93 g8 z ‘670
1578 +42° 3948 587 42 12 2289 229 9'3 98 2 ‘670
1379 +42° 3961 21 '8 42 32 2698 352 94120 2 ‘728
“1580  +42° 3974 32 42 32 881 331 9’5 96 2z 728
1581 +41° go47 6 4154 492 466 95 97 2 961
1582 +417 4063 123 4159 1334 389 g2105 2 ‘89
+42° 4055 156 42 28 3067 1331 9'3 100 3 ‘697

1583  +41° 4093 159 42 3 761 589 9% 102 2 ‘851 BC

2390 1428 A= 94 2 ‘851 AB
1584  +41° 4096 1674 41 42 113'3 3'43 - 9'5 108 2 ‘913
1585 +42° 4005 176 42 35 2658 497 0'312'5 3 ‘762
1586 +40°4721 22 13 41 2 392 4'37 95 96 3 866

Monthly Notices of the Royal Astronomical Society, Vol. 77 (1917), p. 242

GAIA, which works out to 424 light years. URATI1
shows PM data for A of +102.5 +107, for B of +004.2 -
021.7, and for the star we labeled as C of +005.8 -
020.9. There is enough similarity in the proper motion
of the B component and the suggested C component to
suggest CPM, which we’ve shown in Table 3.

2.1 Additional WDS Discrepancies

BPM 151: The WDS assigns a “V” code to this
object, which is explained as: “Proper motion or other
technique indicates that this pair is physical.” The
proper motion shown in the WDS for this pair is +004 -

Search

WDS Disc | Conp | Obsl Obs? pal pa? sepl | sep? | magl | magz Wo... n|_RAJZ000

\
|
Figure 7. T.E. Espin's original observation record and Aladin image with WDS data.
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007 for the primary and +010 +004 for the secondary,
indicating the primary has a westward component of
motion and the secondary an eastward component of
motion. However, URAT1 shows proper motion for
the pair of +002 +001.8 and +002.3 +001.6, which is
more indicative of shared proper motion. The most
recent data release from GAIA does not include proper
motion data for either of the components, nor does it
include parallax data for either of the pair, which would
be helpful. At any rate, the WDS numbers argue
against shared motion and the URATI rate of proper
motion would seem to be too minor to use as a basis for
concluding this pair is physical. It’s not clear what oth-
er technique might indicate a physical connection be-
tween the two stars since parallax data is lacking.

BPM 282: This pair also has a WDS “V” code as-
signed to it, but again the proper motion numbers listed
in the WDS are not indicative of shared motion (000 -
006 for the primary, -004 -029 for the secondary). The
URAT]1 data is even more indicative of a lack of shared
motion, with +005.7 -014.5 listed for the primary and -
001.5 -009.5 for the secondary. Again, no proper mo-
tion or parallax data numbers are shown in the most
recent GAIA data.

There are also discrepancies between the WDS data
and our measures for this pair with regard to astrometry
and photometry (Table 2). The WDS shows this pair
with a separation of 73.9” and a position angle of 324°
(2010). Our measures are 69.013" and a position angle
0f 333.739° (2015.281). The URAT1 data computes to
a separation of 69.233" and a position angle of
333.563° (2013.628), while GAIA data results in a sep-
aration of 69.244" and a position angle of 333.566°
(2015.0). Looking at magnitudes, the WDS shows val-
ues of 12.79 and 15.27, whereas we measured 12.663
and 13.401. UCAC4 and URAT1 both have Vmags for
the pair of 12.740 and 13.343, so it appears the WDS
value for the secondary is too faint by almost two mag-
nitudes, which is also indicated by the Aladin image of
BMP 282.

BPM 1005: This is another pair shown with a
WDS “V” code and proper motion numbers that are not
indicative of shared motion (+001 -024 and +005 -008).
Nor does the proper motion data in URAT1 support
shared motion, with numbers of +014.3 -017.7 and
+006.4 and -000.6 (see Table 3.). And again, no data
for either of the pair is shown in the recent GAIA re-
lease.

ARN 71: This is the AD pair of 37 UMA. The
WDS also list this pair with a “V” code, and in this case
the WDS proper motion data clearly shows a shared
motion for the pair: -036 +145 and -037 +140. Howev-
er the URATI data is more divergent, showing motion

of -032.5 +140.5 and -044.6 +125.7. We used our
CPM spreadsheet to compare 2MASS and URAT1 da-
ta, which showed the two components diverging by
~6.5° and with a speed difference of ~15mas/yr., num-
bers which argue against shared motion. (See first list-
ing in Table 3.)

TDS 4042: The WDS lists this pair with a separa-
tion of 1.7" and a PA of 80°, and shows only one obser-
vation for it. However, TDS 4042 B isn’t identified by
either URAT1 or GAIA DRI1. A look at the composite
2MASS J-H-K band image in Aladin shows a faint hint
of an elongation, but at the wrong PA (~230°), and
again no catalog object for B is identified in 2MASS.
That elongation essentially disappears when individual
J, H, and K band FITS images in Aladin are looked at
closely. Nor is any elongation apparent in a 1949 POS-
SI.O image or in a 1996 POSSILJ image (both FITS
images). Given the 1.7" separation and the close mag-
nitudes (10.09 and 11.65) of the two stars it would
seem a definite hint of elongation should be present, so
it appears TDS 4042 is likely a bogus object.

TDT 1508: This pair is listed in the WDS with a
separation of 2.1" and a PA of 207° and also with just
one observation. Here again, no object for TDT 1508 B
is identified in either URATI1 or GAIA DRI, although
the latter catalog shows an object at a position angle of
273° with a separation of 4.736". The only magnitudes
available in GAIA for the two objects are G magnitudes
of 11.16 and 16.103, which at least from a magnitude
differential standpoint differs considerably from the
WDS magnitudes of 11.45 and 11.77. The composite
2MASS J-H-K band image in Aladin shows a slightly
more defined elongation at a PA of about 285° and a
separation of about 4.8". A look at the individual J, H,
and K band FITS images in Aladin clearly show the
elongation at 273°, but not the 285° elongation men-
tioned above, nor at the 207° position shown in the
WDS. The 273° to 275° elongation is quite pro-
nounced in both 1953 POSSI.O and 1988 POSSILJ
FITS images in Aladin. We found a hint of the GAIA
object at 273° by stacking two 5x3s images to 10x3s
and measured a quite faint 15.6 magnitude star at the
position in question. With SNR values of <10 and >5
for the two stacked images, our measure is not very
reliable, but nevertheless it’s obvious there’s an object
at the 273 degree location.

Here again, given the similar 11.45 and 11.77 mag-
nitudes of this pair in the WDS, if an object was present
at the WDS position of 207° and 2.1" separation, the
elongation should be apparent in Aladin images. On
the other hand, the object at 273° offers the possibility
of a companion not identified previously.

POU 2442: The WDS lists this pair with magni-
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tudes of 12.4 and 12.6 separated by 3.6" with a PA of
351°. We were unable to resolve either of the compo-
nents during our imaging. The faintest stars visible in
our images were in the 13.5 magnitude range, leading
to the possibility that both stars are fainter than that,
and a check of various catalogs tends to support that
possibility. 2MASS lists J and K magnitudes for both
components which convert to visual magnitudes of
14.300 for the primary and 14.340 for the secondary.
UCAC4 shows a Vmag for the primary of 13.43, but
has no Vmag for the secondary; however it includes
f.mags for both components, showing the primary at
14.073 and the secondary at 14.376. GAIA lists only
Gmags for the pair, 13.835 for the primary and 14.143
for the secondary, and URAT] identifies the primary
only, listing it with a Vmag of 13.449.

DAM 1026: The WDS shows a separation for this
pair of 5.4" and 346° (2010), but our efforts resulted in
slightly different numbers of 6.817" and 348.494°
(2016.108). URAT1 data computes to a separation of
6.258" and a position angle of 344.345 (2013.596) and
GAIA data results in a separation of 6.260" and a posi-
tion angle of 344.473° (2015.0).

FYM 142 DF: There’s a significant discrepancy
between our measures for this pair and the WDS data.
The latter measures, dated 2012, show FYM 142 DF
with a separation of 4.9" and a position angle of 277°
(2012), whereas our measures (2015.621) show the sep-
aration at 8.583" and the position angle at 267.195°.
URATI1 data (2013.558) for this pair of stars shows a
separation of 8.587" and a PA of 267.672°, while
GAIA (2015.0) data shows a separation of 8.588" and a
PA 0f 267.662.

FYM 142 EI: We also found some discrepancy
between the WDS data and our measures for this pair.
The WDS lists the pair at 7.1" and 279° (2012), while
our measures are 9.137" and 272.886° (2015.621).
Both the URAT!1 and GAIA data show slightly larger
numbers than ours: URAT1 data computes to 9.357"
and 273.660° (2013.532) and GAIA’s data comes out
to 9.352" and 273.827° (2015.0).

FYM 142 GH: Here again we found significant
discrepancy between the WDS data and our measures.
The 2012 data shown in the WDS shows a separation of
4.7" and a position angle of 81°, while our measures
show the separation at 7.904" and the position angle at
69.252° (2015.621). Again, the URAT1 and GAIA
data result in measures similar to ours: URATI1 data
computes to 7.775" and 69.452° (2013.554) and GAIA
data results in measures of 7.789" and 69.409°
(2015.0).
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