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Magnitude Anomalies in the WDS

Table 1. 48 WDS Pairs That Have No Correspon

WDS ID Discover RA Dec mva- mvb Rho Theta

00334+1418 LDS9094 0:33:22.04 14:18:5.6 14.3 -18.5 11.000 0.00
01344 - 0412 LDS5336 1:34:29 -4:13:18 11.9 -14.7 | 344.000 352.00
02419+2909 LDS3415 2:41:55 29:9:0 16.7 -18.0 | 173.000 231.00
03533+2540 LDS5446 3:53:26 25:39:48 10.6 -17.9 14.000 225.00
03590+2315 LDS6123 3:59:2 23:14:42 154 -15.5 21.000 135.00
04128+1404 LDS5519 4:12:49 14:4:12 154 -19.0 10.000 330.00
04275+1323 LDS5580 4:27:32 13:22:48 12.2 -14.3 21.000 283.00
04371+1848 LDS3599 4:37:6 18:47:30 154 -16.8 2.000 175.00
04483+5729 LDS3618 4:48:26 57:29:36 16.8 -18.2 | 155.000 353.00
04569+2019 LDS5630 4:56:58 20:19:54 15.1 -16.4 | 155.000 262.00
04594+2215 LDS6153 4:59:24 22:14:48 145 -19.0 2.590 124.10
05250+3645 FYM 375 5:25:1 36:45:6.7 13.8 -13.8 9.800 230.80
05406+2632 ITF 45 5:40:36.87 26:32:32.3 135 -145 3.981 62.80
06105+2307 POU1101 6:10:29 23:6:54 12.8 -12.8 10.600 207.70
06177+2348 POU1196 6:17:42 23:48:12 14.0 -14.4 7.900 188.70
06214+2203 L 58 6:20:8.35 22:2:55 114 -119 1.220 120.50
06220+2339 POU1261 6:22:2 23:39:0 12.2 -12.6 5.300 66.10
07015+2317 POU2282 7:1:29 23:17:0 13.2 -13.6 6.000 293.70
07430+2410 POU2877 7:42:59 24:10:24 125 -134 11.320 327.20
09164+3014 LDS3868 9:16:23 30:14:6 147 -17.4 35.000 230.00
09259 - 1530 LDS3891 9:25:52 -15:30:24 14.2 -17.0 | 327.970 279.00
09332 - 7433 KOH 84 9:33:9.7 -74:33:10 154 -. 0.222 231.40
09550+2738 FYM 230 9:54:57.01 27:38:6.59 11.4 -12.9 36.000 280.00

Table 1 concludes
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Magnitude Anomalies in the WDS
Table 1 (conclusion). 48 WDS Pairs That Have N

WDS ID Discover RA Dec mva- mvb Rho Theta

10038+2246 | POU3071 10:3:46 22:46:24 12.9 -13.0 6.100 161.20
10386- 7151 | LDS6177 10:38:35 -71:51:18 14.1 - 14.6 4.000 340.00
11431+5546 | LDS4137 11:42:59 55:45:6 135 -17.5 6.000 244.00
13027+1521 | LDS4309 13:2:36 15:20:54 15.2 -17.5 163.000 237.00
13194-0939 | LDS4344 13:19:17 - 9:38:24 14.0 -17.0 20.000 104.00
13289+2350 | POU3141 13:28:49 23:49:48 12.6 - 13.6 13.700 90.00
13468- 2759 | LDS5793 13:46:54 -28:9:6 13.6 - 19.5 76.000 306.00
13484+5306 | LDS5801 13:48:25 53:5:54 16.0 -17.3 5.000 222.00
13485+0331 | LDS3103 13:48:19 3:31:18 16.3 - 17.3 72.000 282.00
13507+0722 | LDS3111 13:50:38 7:22:36 15.2 - 16.8 7.720 354.70
14086+2349 | POU3157 14:8:36 23:48:48 11.2 -13.0 8.200 16.70
15160+7111 | LDS1815 15:16:2 71:11:6 13.3 -15.8 10.000 49.00
15488 - 2842 | LDS5846 15:48:50 - 28:42:48 16.9 -18.0 41.000 158.00
21117+2447 | POU5236 21:11:43 24:46:12 12.2 -13.5 6.000 91.10
21324+1054 | LDS4894 21:32:28 10:52:48 16.2 - 18.7 6.950 7.00
22229-3341 | LDS4961 22:22:58 -33:41:6 16.4 - 16.4 46.000 128.00
22300+0426 | STF2912Ba,Bb | 22:29:57 4:25:54 8.0 -8.8 0.060 268.50
22391-2912 | LDS5964 22:39:3 -29:12:18 13.0 - 16.0 120.000 260.00
22470+0325 | FAR 21 22:46:57.3 3:24:42 16.46 - 19.82 2.400 58.00
22478-2510 | LDS5977 22:47:36 - 25:10:48 13.9 -19.8 73.000 38.00
22575-2933 | LDS5991 22:57:31 - 29:33:48 15.0 - 16.8 28.000 315.00
23149-3047 | LDS6017 23:15:2 -30:48:12 16.3 - 17.8 38.000 208.00
23194+2417 | POU5798 23:19:26 24:16:24 11.8 -11.8 19.100 90.20
23316-2549 | LDS6036 23:31:36 - 25:49:36 16.6 - 19.8 257.000 169.00
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Tabl e 2. 169 WDS Pairs that have no

WDS ID Discover RA Dec mva- mvb Rho Theta dmv
00200+3814 | FYM 147DG 20:00.4 +38:13:38.6 15.4 - 15.4 3.2 279.7 7.6
00536+0510 | OCC 917 53:33.0 +5:9:50 6.6 - 8.8 0.049 -1 4.85
01460+3254 |J 3305 45:53.9 +32:54:18.09 11.3 -13.0 3.659 158.7 18.9
02442+4914 | STF 296BC 44:10.3 +49:13:54 10. - 11.08 88.2 231.8 20.34
02557+3028 | Gl 2Ba,Bb 2:55:39 +30:28:3.19 13.4 -13.8 0.454 155.1 4.08
02594+6034 | MZA 14EF 59:22.1 +60:33:56.79 14.0 -14.6 0.992 24.5 4.92
03423+3141 | COU 691 42:15.9 +31:40:49.5 9.0 -9.0 0.216 244.2 9.05
03447+3210 | DCH 15 44:40.3 +32:9:32.59 12.8 -13.7 0.13 186.6 17.59
03495 - 3504 | LDS3537 49:32.1 -35:4:13.6 15.0 - 15.2 3 185 15.65
03541+3153 | SLV 2BC 54:07.4 +31:52:49.8 9.16 - 11.24 32.23 309 7.89
03541+3153 | SLV 2BD 54:07.4 +31:52:49.8 9.16 - 10.44 85.43 193 8.04
04290+1338 |SIG 2 29:02.9 +13:37:58.7 13.2 -13.7 0.294 131.6 17.33
04293-3124 |SIG 4 29:18.4 - 31:23:56.79 11.18 -12.38 0.511 40.7 4.83
04352+5858 | LDS3594 4:35:26 +58:57:6 14.1 - 14.6 2 80 16.43
05145 - 0812 | BU 555BC 14:32.3 -8:12:5.89 75-76 0.124 29.8 6.49
05154+3241 | STF 653BC 15:24.5 +32:41:25.29 10.9 - 7.33 22.65 209.9 2.28
05174+2424 | POU 635 5:17:26 +24:23:54 129 -135 16.3 227.4 17.59
05272+1758 | STT 107BC 27:09.5 +17:57:49.89 10.1 -11.8 7 57 20.1
05302 - 4705 | RST 136BC 30:09.4 -47:4:38.4 117 -12.7 0.778 84.6 5.8
05352 - 0522 | GET 20FG 35:13.8 - 5:22:6.89 14.40 -. 2.2 -1 15.6
05352- 0522 | SMN 1HaHb | 35:13.9 - 5:22:2.49 12.35 - 13.92 0.367 126 17.87
05352-0522 | SMN 2Na,Nb | 35:14.8 - 5:22:29.29 12.40 - 12.40 0.301 145 18.35
05352 - 0523 | GET 9DE 35:10.5 - 5:22:45.69 14.76 -. 1.8 -1 15.24
05352 - 0523 | GET 25NO 35:14.7 - 5:22:38.19 13.96 -. 2.6 -1 16.04
05352 - 0524 | PRS 11GH 35:12.2 -5:23:48.2 15.00 - 15.81 0.1 163 15.42
05352 - 0525 | GET 16 35:13.1 -5:24:52.8 15.10 -. 2.9 -1 14.9
05353- 0522 | GET 33HI 35:15.5 - 5:22:48.49 16.06 -. 2.3 -1 13.94
05353 - 0522 | GET 44LM 35:16.9 -5:22:22.39 14.86 -. 2 -1 15.14
05353 - 0522 | GET 45NO 35:16.9 - 5:22:35.49 14.60 - . 2.6 -1 15.4
05353- 0522 | PRS 17UaUb | 35:17.6 - 5:22:56.69 14.91 - 16.85 0.384 248.1 15.25
05353- 0522 | PRS 19Xa,Xb | 35:18.6 - 5:22:56.69 13.77 - 15.58 0.91 339 16.41
05353- 0523 | PTR 1Aa,Ab 35:15.8 -5:23:14.3 6.55 - 9.83 0.193 9.4 6.39
05353 - 0523 | STF 748AB 35:15.8 -5:23:14.3 6.55 - 7.49 8.69 31.7 6.06
05353 - 0523 | STF 748AC 35:15.8 -5:23:14.3 6.55 - 5.06 12.59 132.1 471
05353 - 0523 | STF 748AD 35:15.8 -5:23:14.3 6.55 - 6.38 21.33 96.1 5.6
05353 - 0523 | STF 748AE 35:15.8 -5:23:14.3 6.55 - 11.1 4.61 352.3 6.43
05353 - 0523 | STF 748AH 35:15.8 -5:23:14.3 6.55 - 15.8 8.18 177.1 6.44
05353- 0523 | SMN 5Ba,Bb 35:16.1 -5:23:6.8 7.49 -85 0.996 252.6 7.02
05353 - 0523 | SMN 5Ba,Bc 35:16.1 -5:23:6.8 7.49 - 10.50 0.593 298.2 7.32
05353- 0523 | PTR 1Ba,Bd 35:16.1 -5:23:6.8 7.49 -. 1.029 250.7 7.39
05353- 0523 | SMN 5Bb,Bc 35:16.1 -5:23:6.8 8.5 - 10.50 0.6 37 8.24

Table 2 cont

nues



Vol 13 No. 1 J o u r of Bolble Star Observations Pagr
Magnitude Anomal es in he WDS
Table 2 (continued). 169 WDS Pairs that have no Co
WDS ID Discover RA Dec mva- mvb Rho Theta dmv
05353- 0523 | PTR 1Bb,Bd 35:16.1 -5:23:6.8 8.5 -. 0.117 219.7 8.4
05353 - 0523 | STF 748BC 35:16.1 -5:23:6.8 7.49 -5.06 16.65 163.7 4.84
05353 - 0523 | STF 748BD 35:16.1 -5:23:6.8 7.49 - 6.38 19.24 120.6 5.94
05353 - 0523 | STF 748BE 35:16.1 -5:23:6.8 7.49 -11.1 6.05 240.5 7.35
05353 - 0523 | STF 748BF 35:16.1 -5:23:6.8 7.49 - 115 20.49 153.4 7.36
05353 - 0523 | KSS 1Da,Db 35:17.2 -5:23:16.6 6.38 -. 0.019 41 6.28
05353 - 0523 | STF 748DE 35:17.2 -5:23:16.6 6.38 - 11.1 22.95 287 6.26
05353 - 0523 | STF 748DF 35:17.2 -5:23:16.6 6.38 - 11.5 11.46 221.2 6.27
05353 - 0523 | STF 748DG 35:17.2 -5:23:16.6 6.38 - 16.7 7.84 270.2 6.27
05353- 0523 | GET 37Ea,Eb | 35:15.8 -5:23:9.8 11.1 -. 2.2 -1 8.9
05353 - 0523 | STF 748HI 35:15.8 -5:23:22.5 15.8 - 16.3 1.547 270.1 473
05353 - 0523 | GET 30JK 35:15.2 - 5:22:54.29 14.26 -. 2.8 -1 15.74
05353 - 0523 | GET 36LM 35:15.7 -5:23:22.5 145 -. 1.6 -1 55
05353 - 0523 | GET 39Na,Nb | 35:16.1 -5:23:7.1 7.96 - . 1 -1 7.86
05353-0523 | PTR 2Qa,Qb | 35:17.8 -5:23:15.5 9.69 - 13.0 0.303 178.3 9.53
05353- 0523 | GET 42RS 35:16.3 -5:23:16.5 114 -. 2.6 -1 5.25
05353- 0523 | GET 43TU 35:16.6 -5:23:16.1 114 -. 2 -1 5.25
05353- 0524 | PAD 2DaDb | 35:15.7 -5:23:47.8 14. - 15. 0.49 -1 16.36
05353- 0524 | SMN 7Ea,Eb | 35:15.9 - 5:23:50.1 13.79 -. 0.52 39.2 16.21
05353 - 0524 | GET 38FG 5:35:16 - 5:23:52.9 1250 -. 1 -1 17.5
05353- 0524 | PRS 24HaHb | 35:16.7 -5:24:4.5 13.77 - 15.58 0.13 339 16.41
05353- 0524 | SMN 6la,lb 35:16.8 -5:23:26.7 12.97 - 13.44 0.396 34.6 6.28
05353 - 0524 | GET 48JK 35:17.0 - 5:23:37 14.9 -12.9 3 155 17.25
05353- 0524 | SMN 8La,Lb 35:17.7 - 5:23:41 126 -. 0.88 98.5 17.39
05353- 0524 | PRS 22Ta,Tb | 35:20.4 - 5:23:30.2 15.73 - 19.09 0.68 278.7 14.31
05353- 0525 | PAD 3Aa,Ab 35:15.9 - 5:24:54.69 15.9 - 16. 0.52 -1 14.8
05353- 0526 | PAD 4CaCb | 35:17.7 - 5:25:32.3 16.1 - 16. 0.24 -1 14.7
05353- 0526 | PAD 5Ea,Eb 35:18.0 - 5:25:33.3 14.9 - 16. 0.3 -1 15.43
05354 - 0524 | PRS 34AB 35:21.2 - 5:23:45.2 16.26 - 20.38 1.09 232 13.76
05354 - 0524 | GET 56CD 35:21.8 -5:23:53.8 13.27 -. 2.1 -1 16.73
05354 - 0524 | PAD 8EF 35:22.1 -5:24:12.2 145 -175 1.75 -1 15.56
05354 - 0524 | GET 57GH 35:22.3 -5:24:14.3 13.82 -. 1.9 -1 16.18
05355 - 0524 | GET 60 35:28.4 -5:25:3.4 15.36 -. 2.9 -1 14.64
05416 - 0153 | BCK 3Ea,Eb 41:36.9 -1:52:33.29 11.6 -12.2 0.42 200 5.54
05416 - 0154 | BCK 1Ea,Eb 41:36.6 - 1:53:54.49 106 -11.1 0.18 40 19.93
05518- 4434 |BLR 1 51:46.0 -44:34:13 14.86 - 15.39 2.2 359.6 15.65
06221+2427 | POU1262AB 6:22:06 +24:26:48 132 -14.4 6.2 139.3 4.46
06221+2427 | POU1263AC 6:22:06 +24:26:48 132 - 14.4 13.3 122.9 4.46
06234+2332 | POU1285 6:23:21 +23:32:18 142 -14.3 5.1 107.7 16.5
06323+5225 | WOR 6 32:18.4 +52:24:50.2 10.4 - 105 0.77 159.8 8.6
06451 - 1643 | AGC 1BC 45:08.9 -16:43:2 8.5 -12.6 79.08 29.7 8.37
07178-2559 | BRG 26AaAb | 7:17:47 - 25:59:8.69 135 -. 0.1 311.6 4.72
Table 2 continues
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Table 2 (continued). 169 WDS Pairs that have no Co

WDS ID Discover RA Dec mva- mvb Rho Theta dmv
07179+2319 | POU2648 7:17:59 +23:18:54 13.0 -14.1 22.36 350.3 6.08
07274+0514 | WDK 2 27:24.1 +5:14:5.19 10.03 -. 0.17 327 6.02
07412+0219 | BAL1806 41:09.9 +2:19:54.29 12.3 -13.2 12 247.6 6.68
07467+2001 | RED 9 46:42.6 +20:0:32.2 12.23 -12.83 0.351 214.3 18.26
09047+3441 | ALI 122 04:41.2 +34:40:51.7 12.79 -12.86 5.66 32 17.92
09086 - 2550 | TOK 357BC 08:36.6 - 25:50:20.19 11.8 -19.3 0.102 268.6 4.96
09252+1602 | FAR 8 25:13.5 +16:1:44.2 16.26 - 17.30 451 287 14.09
10522+4423 | DUP 2 52:13.5 +44:22:55.89 14.99 - 15.50 0.055 97.2 15.53
11112-4106 | JAO 5 11:14.8 -41:5:31.2 13.2 -17.3 4.28 62.2 5.64
12302+3211 | LDS4221 12:30:07 +32:10:0 16.6 - 16.9 93 102 14.01
12538 - 6022 | CRU9008CD 53:48.9 -60:22:44.2 10.0 -10.4 7.73 87.4 3.47
13062+2902 | BU 1083BC 06:10.0 +29:1:40.79 11.7 -12.0 0.416 252.2 4.55
13172-1230 | GWP1964 17:12.1 -12:30:26.1 10.3 - 15.6 10.21 64.4 8.14
13529 - 1943 | GWP2116 52:54.5 -19:43:22 115 -14.9 500.4 147.9 5.98
14048 -3200 | LPR 2 04:49.5 - 31:59:33 149 -16.1 0.134 275.3 15.41
14125+1636 | WSI 117 12:27.9 +16:35:42.39 16.3 - 16.6 0.882 47.1 3.67
14325+4911 | HU 57BC 32:30.9 +49:11:2.6 12.62 -11.77 1.21 135 2.92
14503+2355 | POT 1BC 50:15.9 +23:54:41.79 139 -14.2 0.1 316.9 7.34
15096 - 6843 | DAM 20DG 09:36.6 -68:43:16.8 11.39 -11.39 5.8 82 3.79
15186+2356 | COU 307 18:34.8 +23:56:42.8 95-96 0.35 3.4 21.2
15200 - 4423 | BUG 12 20:02.2 -44:22:41.9 13.55 -14.70 1.174 152.9 16.77
15500 - 0355 | RST4553BC 49:57.3 - 3:55:11 12,5 -13.0 1.49 304.8 4.82
15503 - 4524 | DON 764BC 50:16.3 - 45:24:9.39 11.6 -11.9 0.34 328.5 4.83
15582 - 3005 | BRT3026 58:10.5 -30:4:17.2 11.2 -. 3.61 107.9 412
16078 - 1750 | LDS4632 16:07:45 -17:49:30 12.9 -18.8 220 136 5.34
16264 - 2425 | ALO 2CD 26:25.3 - 24:24:45 13.2 -16.9 7.76 273.1 16.83
16268 - 2428 | BNY 1 26:48.5 - 24:28:38.89 11.3 -12.9 4.15 343.2 18.92
16268 - 2438 | BNY 2 26:49.0 -24:38:25.1 10.0 -11.7 3.57 2911 8.24
16274 - 2430 | ALO 8AB 27:22.0 - 24:29:39.79 154 -19.9 6 84 14.61
16274 - 2430 | ALO 9CD 27:24.6 -24:29:35.4 14.7 -15.0 8.47 313 15.91
17113-2725 | CHN 26AC 11:17.3 -27:25:8.2 14.3 -15.0 5.068 329.7 16.15
17296+2916 | LDS4744 29:29.3 +29:16:9.29 16.9 - 18.0 15.93 162.2 13.43
17297 - 3143 | PRO 165 29:42.4 -31:43:19 12.0 -12.6 3.52 202.3 18.49
17408-3052 [BSS 1 17:40:50 - 30:52:4.29 10.0 - 15.9 0.41 206 20
17465+2743 | AC 7BC 46:25.1 +27:43:1.39 10.2 - 10.7 0.75 289.2 20.33
17465+2743 | ABT 14BC,D 46:25.1 +27:43:1.39 9.78 - 12.33 335.04 9.9 20.31
18138-2104 | SLV 7BD 13:44.6 -21:3:35.4 10.48 - 9.96 40.92 331 20.56
18138-2104 | SLV 7BE 13:44.6 -21:3:35.4 10.48 -9.22 64.43 105.8 21.07
18146+0422 | BAL2922 14:34.5 +4:21:56.39 116 -12.1 53.81 84.3 6.73
18173+2832 | LDS4782 17:18.2 +28:31:10.69 16.6 - 18.0 48.02 61.1 13.66
18178 - 1537 | J 2205AB 17:49.1 -15:37:21.8 11.0 -13.0 4.581 99.9 5.72
18178- 1537 | J 2205AC 17:49.1 -15:37:21.8 11.0 - 145 13.86 47.2 5.61

Table 2 concludes ¢
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WDS ID Discover RA Dec mva- mvb Rho Theta dmv
18289+0515 | LDS5237 18:28:52 +5:14:36 15.6 - 19.5 6 329 14.42
18342 - 3158 | PRO 205 34:08.8 -31:57:15 11.91 -12.2 3.57 178.8 18.7
18369+3846 | STF3136BC | 36:56.1 +38:45:44.8 9.5-11.0 83.7 310 20.74
18451-6358 | BIL 1 45:07.1 - 63:57:47.39 12.6 - . 1.2 170.2 4.97
19025+2432 | POU3663 19:02:36 +24:31:42 12.7 -13.3 2.6 176 17.79
19064 - 1154 | RST4028Ba,Bb | 19:06:25 - 11:53:50 12.9 -13.0 0.252 78.2 3.61
19121+0254 | AST 1 12:135 +2:53:15.59 11.29 -13.11 0.125 296.9 5.29
19302+3842 | ADP 5 30:13.3 +38:41:49.79 15.0 - 15.8 2.35 18.6 15.42
19390+1528 |J 774 38:58.4 +15:28:11 9.5 -10.0 3.68 220.4 8.16
19407+2343 | FYM 103CD | 40:39.6 +23:43:4.69 11.4 -14.8 31 94 4.7
19484+2518 | POU4090 19:48:23 +25:17:54 14.6 - 14.7 14.18 213.7 4.87
19492+2316 | POU4103 19:49:07 +23:16:0 14.3 - 14.7 8.8 142.4 16.27
19495+3843 | ES 84BC 49:27.8 +38:42:26 11.1 -13.2 20.29 67.4 19.04
19563+3505 | BU 980CE 56:18.4 +35:5:0.6 10.5 -11.5 8.31 264 6.12
20090+3258 | SEI 916 09:00.4 +32:57:29.4 10.5 - 11.0 5.442 29.4 8.19
20097+3240 | SEI 933 09:46.6 +32:39:59.59 11.0 - 11.0 4.482 334.8 7.55
20098+3130 | SEI 932 09:47.6 +31:30:5.59 10.0 - 10.0 5.394 291 8.05
20181- 1233 | AGC 12BC 18:03.3 -12:32:48 11.2 -11.5 1.2 245.4 6.9
20286+5924 | ADP 6 28:34.0 +59:24:17.6 15.0 - 16.5 4.43 158.9 15.24
20322+1759 | GWP2966 32:10.6 +17:58:50.29 10.7 - 12.2 121.03 74.7 19.54
20357+3901 | SEI1185 35:42.6 +39:1:8.7 10.5 - 11.0 3.467 298.4 20.03
20358+4123 | NML 1 35:48.1 +41:22:42.4 16.2 - 16.4 0.149 15.8 4.42
20380+3806 | SEI1197 37:55.5 +38:5:20.1 11.0 - 11.0 14.728 1735 19.75
20400+2350 | POU4832 20:40:00 +23:50:24 11.8 - 13.9 16.47 26.6 5.19
20476+4347 | CHN 28 47:37.5 +43:47:24.79 15.4 - 5.01 56.9 4.09
20549+4451 | LDS2466 54:52.0 +44:50:46.2 15.0 - 16.3 452 285.7 15.28
21009+4730 | BU 1290CD | 02:40.7 +45:53:5.2 14.0 - 15.0 2.9 90 5
21023+3931 | WRD 4AG 02:30.0 +39:30:38.3 6.62 - 12.46 95 230 4.22
21179+3454 | STT 433BC 17:54.3 +34:53:37.09 10.0 - 10.0 10.13 141.3 20.75
21203+4921 | BU 839CB 20:17.5 +49:20:35.7 10.12 -11.9 13.69 29.6 4.53
21214+3321 | J 3136 21:01.8 +33:18:59.7 12,5 - 12.6 7.8 177.6 18.2
21231+6414 | LDS4882 23:04.3 +64:14:25.3 15.9 - 21.0 11.38 162.4 14.1
21401+2426 | POU5456 21:40:11 +24:26:18 12.2 -12.3 3.7 263.5 185
21415+3817 | SEI1532 41:28.7 +38:17:27.19 10.8 - 11.0 5.06 138.5 8.08
21491- 6413 | CVN 30 49:06.2 - 64:12:55.9 155 -. 0.074 122 14.5
22200+4304 | LOS 10BC 20:02.4 +43:6:2.69 16.0 - 17.2 1.08 138.8 3.99
22225+2922 | AZC 119 22:28.8 +29:22:12.49 16.2 -17.2 36.11 13.6 5.14
22234+4531 | LOS 11BC 23:22.4 +45:30:42 14.5 -15.3 2.65 198.8 473
22464+2336 | POU5747 22:46:24 +23:35:48 12.8 -13.0 15.2 339.2 17.85
22468+4420 | HER 5BC 46:49.5 +44:20:21.1 12.4 -12.9 1.214 255 18.13
23177+4901 | KUI 116BF 17:44.8 +49:0:47 13.0 - 16. 6.36 184.7 7.91
23205+0002 | LDS5254 23:20:30 +0:2:12 13.1 - 20.7 6 323 4.65
23526+2417 | POU5868 23:52:34 +24:17:54 13.6 - 13.8 8.9 74.7 5.99

no
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QuaSpeckl e Measurements of Close Doubl e Star

Table 2: Measured Theta and Rho With and Withou

Star Last Theta Last Rho Theta No Theta Yes Diff Rho No Rho Yes Diff
STF 170 243 3.1 244.335 244.406 -0.071 3.0126 3.1400 -0.1274
STF 182 124 3.6 126.876 124.113 2.763 2.9440 3.7080 -0.764
STF1413 271 1.8 nia 270.868 3 nla 2.0120 8
STF1476 16 2.3 17.167 17.859 -0.692 2.4250 2.3700 0.055
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The Winter 2015 Observing Program at Brilliant
Tabl e 1. 105 Proper Motion Pairs
Means Residuals
WDS No Disc Code Date Obs k/la:asatt s TLI? estta LRarS]g T,\ﬂg?: '\éi%s Theta Rho
00318+3658 | STT 132AB | 2015.8630 2011 | 131.00 6.90 96.621 | 22.489 | 34.379 -15.589
01554+7613 | STF 170 2015.9945 4 2008 | 243.00 3.10 | 244.406 3.140 | -1.406 -0.040
01564+6116 | STF 182AB | 2015.9945 2006 | 124.00 3.60 | 124.113 3.708 | -0.113 -0.108
02124+5508 | HJ 2115 2015.9920 4 2003 | 56.00 8.30 55.527 8.275 0.473 0.025
02186+4017 | STF 245AB | 2105.9863 10 2011 |293.00 |11.00 |293.691 |11.013 |-0.691 -0.013
02234+4441 | ES 1306 2015.9920 4 2007 | 275.00 9.40 | 275.000 9.396 0.000 0.004
02238+4920 | STF 256AB | 2105.9863 2013 |197.00 |21.30 |197.560 |21.144 | -0.560 0.156
02238+4920 | STF 256AC | 2105.9863 2013 | 45.00 |35.80 45103 | 35492 |-0.103 0.308
02252+5223 | ARG 53AB | 2105.9863 2013 |246.00 |17.20 |246.558 |16.936 | -0.558 0.264
02265+5417 | STF 260 2105.9863 12 2003 | 347.00 6.40 | 346.300 6.626 0.700 -0.226
02278+7247 | HJ 2132AB | 2015.9589 4 2012 |158.30 |30.12 |158.149 | 29.773 0.151 0.347
02292+7305 | HJ 2133AB | 2015.9589 2007 |151.00 |30.20 |151.305 |28.492 | -0.305 1.708
02333+5619 | FAB 4AC | 2105.9863 2009 |261.00 |18.80 |260.611 |18.735 0.389 0.065
02340+4409 | AG 303AB | 2105.9863 2007 |292.00 |15.80 | 292539 |15.425 | -0.539 0.375
02343+4017 |AG 42 2105.9863 10 2007 | 144.00 6.40 | 144.108 6.340 | -0.108 0.060
02420+4248 | HJ 1123 2105.9863 2011 |249.00 |20.20 |249.114 |20.017 | -0.114 0.183
02424+3837 | AG 49AB | 2105.9863 2012 |342.00 |14.10 |343752 |14.369 |-1.752 -0.269
02425+4016 | STF 292 2105.9863 14 2011 |212.00 |22.70 |212.035 |22.922 | -0.035 -0.222
02427+7649 | HN 2146 2015.9589 6 2003 | 84.00 |31.80 84.382 | 31.624 |-0.382 0.176
02454+5634 | STF 297AB | 2105.9863 12 2013 |278.00 |1540 |278532 | 15799 |-0.532 -0.399
02470+4705 |AG 50AB | 2105.9863 6 2003 400 | 11.90 4,747 | 11.406 | -0.747 0.494
02476+5357 | STF 301 2105.9863 12 2011 | 17.00 8.20 17.181 8.197 | -0.181 0.003
02505+4118 | ES 1613 2015.9920 4 2011 | 18.00 6.90 19.616 6.899 | -1.616 0.001
02516+6033 | BU 1374AB | 2015.9589 8 2003 |196.00 |21.20 |195.602 | 20.940 0.398 0.260
02521+3718 | STF 316 2015.9920 4 2011 |135.00 |14.30 |135.668 |14.241 | -0.668 0.059
02548+4332 | HJ 2162AB | 2015.9920 2 2008 | 40.00 |12.80 41298 |12.633 |-1.298 0.167
02558+3429 | STF 325AB | 2015.9920 4 2013 | 147.00 |22.70 | 147.470 |22.992 | -0.470 -0.292
02563+5852 | STF 321 2015.9920 4 2003 | 25.00 |18.80 25.875 | 18.386 | -0.875 0.414
02579+6400 | STI409AB | 2015.9589 4 2011 | 208.00 8.90 | 207.528 8.625 0.472 0.275
03006+6548 | MLR 122 2015.9589 4 2007 | 331.00 6.20 | 330.460 5.931 0.540 0.269
03009+5221 | STF 331 2105.9863 11 2012 | 85.00 |11.90 85.255 | 11.864 | -0.255 0.036
03012+5902 | STF 329 2105.9863 6 2003 |274.00 |16.30 |274.090 |16.005 | -0.090 0.295
03015+3225 | STF 336 2105.9863 10 2013 8.00 8.30 8.011 8.623 |-0.011 -0.323
03023+4124 | STF 337AB | 2015.9920 4 2012 |163.00 |17.90 |163.324 |17.575 | -0.324 0.325
03038+7039 | HJ 2164 2015.9589 4 2011 | 320.00 570 | 321.650 5.294 | -1.650 0.406
03063+5100 | AG 305AB | 2015.9920 4 2007 |100.00 |11.40 99.936 | 11.161 0.064 0.239
03070+6744 | HJ 1131 2015.9589 6 2003 |119.00 |1850 |118.049 |18.158 0.951 0.342
03108+6347 | STF 349 2015.9589 8 2011 | 323.00 5.90 | 322.756 5.624 0.244 0.276
03111+5544 | SCA 9AB | 2015.9920 4 2012 |137.00 |27.70 |137.564 |27.599 | -0.564 0.101
03126+3258 | SEI 28 2015.9920 4 2010 |232.00 |10.30 |232.002 |10.251 |-0.002 0.049
03136+3909 | STF 364 2015.9920 4 2011 |311.00 |11.80 |311.614 |11.650 | -0.614 0.150
03146+6702 | HJ 1132 2015.9589 6 2011 | 24.00 7.30 23.205 7.056 0.795 0.244
Table 1 continues

Sky
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Table 1 (continued). 105 Proper Mot
Means Residuals

WDS No Disc Code Date Obs Il\_/laesais 'Il:r?estta LRars]L Th:l]g?; '\lg?%s Theta Rho
03163+6002 | STF 362AB | 2015.9589 10 2005 | 142.00 7.20 |142.685 7.044 |-0.685 0.156
03166+3238 | STF 370 2015.9920 4 2005 |319.00 |16.80 |320.214 |16.914 |-1.214 -0.114
03168+7830 | STF 345 2015.9945 4 2011 | 86.00 6.90 87.967 6.609 |-1.967 0.291
03193+4559 | STF 372AB | 2015.9920 4 2008 | 292.00 7.70 | 292.684 7.923 |-0.684 -0.223
03207+8459 | STF 319 2015.9945 2 2011 |302.00 |17.80 |302.451 |17.786 |-0.451 0.014
03213+4743 | ES 464 2015.9920 4 2008 | 67.00 6.90 66.227 6.976 0.773 -0.076
03221+6244 | STF373AB | 2015.9945 2 2010 |118.00 |20.30 |119.709 |20.013 |-1.709 0.287
03242+6728 | STF 374 2015.9945 2 2012 |297.00 |11.20 |298.342 |11.224 |-1.342 -0.024
03247+4417 | ARG 55AB | 2015.9920 4 2008 | 199.00 |26.20 |199.869 |25.971 |-0.869 0.229
03298+5001 | ES 2599AB | 2015.9920 4 2011 |299.00 |19.40 |298.850 |19.247 0.150 0.153
08008- 1621 | ARA 50 2016.2550 3 1999 5.80 | 12.65 6.466 |12.471 |-0.666 0.175
08014-1722 | ARA 206 2016.2550 1 1999 | 81.70 |10.10 80.141 | 10.110 1.559 -0.011
08034-1312 |STF1178 2016.2550 4 2010 | 329.60 5.19 | 329.207 5.264 0.393 -0.077
08121- 1540 | HJ 4050 2016.2795 2 2004 |303.90 |22.71 |304.769 |21.944 |-0.869 0.766
08287-1732 | ARG 20 2016.2795 3 2003 | 174.00 |14.81 |173.148 | 14.972 0.852 -0.162
08407- 1156 | STF1261 2016.2795 3 2008 |302.90 |19.63 |302.562 | 29.470 0.338 -9.840
08407 - 1210 | STF1260 2016.2795 5 2011 | 302.40 4.94 | 300.883 5.210 1517 -0.270
08448-1044 | HJ 795 2016.2795 3 2005 | 17.30 6.00 16.942 6.152 0.358 -0.152
09005+2244 | STF1297AB | 2016.2520 3 2011 | 158.00 5.40 |159.330 5.012 |-1.330 0.388
09019+2612 | STF1301 2016.2520 3 2013 0.00 1020 |359.733 |[10.139 |-359.733 | 0.061
09050 - 0359 | STF1308 2016.2300 5 2010 | 85.00 |10.30 84.727 | 10.537 0.273 -0.237
09066+0249 | STF1309 2016.2490 3 2011 | 27400 |11.70 |273.351 | 11.686 0.649 0.014
09092+1514 | STF1317 2016.2520 3 2013 | 62.00 7.80 62.559 7.766 | -0.559 0.034
09111+0835 | STF1319 2016.2490 2 2013 | 51.00 |13.50 50.008 | 13.467 0.992 0.033
09133+0540 | WFC 81 2016.2490 2 2012 76.00 8.20 75.678 8.148 0.322 0.052
09137+1109 | HJ 122 2016.2520 2 2007 | 91.00 9.90 92.595 9.875 |-1.595 0.025
09140+2611 | STF1324 2016.2520 2 2011 |349.00 |11.50 |348.637 | 11.493 0.363 0.007
09150+1253 | HJ 2490 2016.2520 2 2007 | 68.00 |21.70 67.327 | 21.410 0.673 0.290
09153+0531 | HJ 124AB | 2016.2329 1 2013 72.00 |15.80 71.875 | 15.826 0.125 -0.026
09153+0531 | HJ 124AB | 2016.2330 1 2013 | 72.30 |15.83 71.875 | 15.826 0.425 0.004
09182-0036 | HJ 126 2016.2330 3 2015 | 32.90 |30.00 32542 | 30.175 0.358 -0.175
09204+0409 | BAL2834 2016.2490 1 2012 400 | 19.50 3.774 | 19.140 0.226 0.360
09207+0810 | A 2976AB | 2016.2490 2 2009 |237.00 |28.60 |236.566 | 28.594 0.434 0.006
09233+0330 | STF1347 2016.2330 4 2012 |314.00 |21.70 |311.974 | 21.116 2.026 0.584
10019+7334 | STF1393 2016.2250 1 2011 | 254.40 9.48 | 253.362 9.459 1.038 0.021
10029+0742 | STF1403 2016.2490 3 2011 | 335.00 290 |333.536 2.942 1.464 -0.042
10034+0203 | HJ 1174 2016.2490 2 2012 |134.00 |13.40 |133.663 | 13.371 0.337 0.029
10040- 1806 | SHJ 110AC | 2016.2795 2 2014 |273.80 |21.17 |273.094 |21.186 0.706 -0.016
10069 - 0143 | HDO 125 2016.2330 3 2012 | 189.50 2.85 |191.020 2.685 |-1.520 0.165
10072+0117 | BAL1436 2016.2330 1 2014 |228.30 |10.72 |228.021 | 10.598 0.279 0.122
10123+1621 | STF1413 2016.2520 3 2013 | 271.00 1.80 | 270.868 2.012 0.132 -0.212
10160+7928 | STF1409 2016.2250 1 2012 | 19450 |19.01 |192.809 |19.292 1.691 -0.282

Tabl e

1

concludes

Sky

on

on



Vol 13 No. 1 J o u r of Bolble Star Observations Pagzl
The Winter 2015 Observing Program at Brilliant Sky
Table 1 (conclusion). 105 Proper Motion
Means Residuals
. Last Last Last Meas Meas
WDS No Disc Code Date Obs Meas Theta Rho Theta Rho Theta Rho
1016745737 | HJ 1176AB 2016.2250 1 2004 | 318.50 8.89 317.440 8.911 1.060 -0.021
1017041007 | STF1419 2016.2520 3 2013 | 224.00 4.40 223.715 4.442 0.285 -0.042
10205+0626 | STF1426AB 2016.2330 4 2013 11.00 7.60 11.365 7.655 -0.365 -0.055
10258+0312 | HJ 1177 2016.2520 1 2011 41.00 13.30 40.575 13.394 0.425 -0.094
10284+0310 | CHE 148 2016.2330 2 2010 64.30 4.94 64.270 4.921 0.031 0.019
10285+1309 | STF1438 2016.2520 1 2013 | 245.00 9.50 276.201 2.524 -31.201 6.976
10358+0233 | STF1452A,BC | 2016.2330 3 2010 | 325.00 9.30 328.032 10.392 -3.032 -1.092
10376+0505 | HJ 2540 2016.2330 1 2002 | 305.60 28.11 305.674 27.871 -0.074 0.239
10383+0115 | STF1456 2016.2490 3 2010 49.00 15.20 45,135 13.675 3.865 1.525
10416 - 0016 | STF1464AB 2016.2300 3 2000 | 302.00 5.60 302.276 5.761 -0.276 -0.161
10429 - 0006 | BAL1155 2016.2300 2 2000 | 203.00 17.70 202.828 17.631 0.172 0.069
10457 - 0130 | FIL 26 2016.2300 3 2009 | 260.00 20.70 259.802 20.238 0.198 0.462
10493 - 0401 | STF1476 2016.2300 5 2012 16.00 2.30 17.859 2.370 -1.859 -0.070
10522+0728 | STF1482 2016.2300 4 2010 | 295.00 13.10 305.447 11.943 -10.447 1.157
11033- 1726 | ARA 64 2016.2795 2 1999 | 305.90 7.05 305.362 7.263 0.538 -0.213
11086 - 0442 | J 1572 2016.2330 1 2011 21.80 8.25 20.661 8.246 1.139 0.004
11110- 0620 | STF3067 2016.2330 3 2012 | 236.00 21.00 235.862 21.078 0.138 -0.078
11114 -0921 | STF3068 2016.2330 3 2012 | 313.00 19.40 312.413 19.285 0.587 0.115
11194-0139 | STF1529 2016.2330 5 2012 | 255.00 8.90 254.555 9.428 0.445 -0.528
11197 - 0654 | STF1530 2016.2330 4 2013 | 313.00 7.70 313.621 7.600 -0.621 0.100
11353+7048 | STF1551 2016.2250 1 2011 | 111.30 6.62 110.521 6.818 0.779 -0.198
Tabl e 2: -Arha eRi rBaroirdg s
Means Residuals
. Last Last Last Meas Meas
WDS No Disc Code Date Obs Meas Theta Rho Theta Rho Theta Rho
09200+0500 STF1343 |2016.2490 3 2012 275.00 9.10 274.729 9.064 0.271 0.036
10271+1804 STF1434 | 2016.2520 3 2012 282.00 6.20 281.013 6.455 0.987 -0.255
10545+4730 STF1483 2016.2250 3 2010 242.50 2.40 243.096 2.237 - 0.596 0.163
Tabl e 3: Three Linear Cases
Means Residuals
. Last Last Last Meas Meas
WDS No Disc Code Date Obs Meas Theta Rho Theta Rho Theta Rho
02392+6343 | KR 14 2015.9589 10 2011 290.00 8.36 289.774 8.022 0.226 0.338
09168+0814 HJ 808AB 2016.2490 2 2009 206.00 24.20 203.856 24.336 2.144 -0.136
10285+1309 STF1438 2016.2520 1 2013 245.00 9.50 276.201 2.524 -31.201 6.976
Tabl e 4: One Speckle Interferometry Soluti ol
Means Residuals
. Last Last Last Meas Meas
WDS No Disc Code Date Obs Meas Theta Rho Theta Rho Theta Rho
09245+0621 STF 1348 AB | 2016.2490 5 2009 314.00 1.90 314.037 1.962 -0.037 -0.062
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Measurements of Faint and Wide Doubles in Bo
Table 1: Phot ometry and astrometry results for the selec
of i mages used for the reported values. i T in the Not es
posure ti me given (Specifications f the used telescopes
Err Err Err Date
Name RA Dec dRA |dDec | Sep Sep PA PA Mag Mag SNR |dVmag 2016 N | Notes
1354 18 23 1)
Al 41000 45.78 5.677 | 0.075 |38.15 2)
SHJ 169 . 135 1823 |0-10 0.09 114.033 |0.135 | 85.070 0.068 10348 |0oo7e hioms 0.07 |.360 |5 | 3)
48.982 55.56 : : :
A 419315865 ég gg 9.400 | 0.081 | 90.09
STF1791 : : 0.10 |0.07 |21.002 10.122 |158.793 |0.333 0.08 |.356 |5 | 4)
B| 1356 1425 10.609 | 0.083 |51.50
49.708 39.08 ‘ ‘ :
Al oo ig oo 11,749 | 0.032 | 96.34
ROE 74 ; : 0.05 |0.07 | 6.991 |0.086 [288.083 |0.705 0.03 |.360 |5 5)
| 1415 2254 12.223 | 0.034 | 70.64
38.530 47.37 ‘ ‘ :
A 4144 42257 fé gg 9.699 |0.072 |73.70 6)
BU 1442 : : 0.17 |0.14 |45.319 10.220 | 74.409 |0.278 0.07 |.356 | 4
g 1425 | 2336 9.964 | 0.072 | 65.69 7
47.603 55.55 : : :
A 4144 42257 4213 gg 9.699 |0.072 |73.70 6
BU 1442 : : 0.17 |0.14 |75.370 10.220 | 62.450 |0.167 0.07 |.356 | 4
c| 425 2337 9.440 | 0071  84.19 8)
49.289 18.23 : : '
A 4144 42257 4213 gg 9.699 |0.072 |73.70 6)
BU 1442 : : 0.17 |0.14 [249.852 10.220 |284.484 |0.051 0.07 |.356 |4 | 8)
p 1425 2337 12.960 | 0.109 | 12.59 9)
26.826 45.86 : : :
A 318475719 gi gg 9.608 | 0081 |8534
ALl 131 ; : 0.04 |0.05 | 8.850 |0.064 (112.382 |0.415 0.08 |.356 |4 | 6)
g| 1451 3452 11.867 | 0.088 | 28.65
39.444 30.86 : : :
Al o oree 7.999 | 0.070 287.83 5)
HLD 120 : : 0.05 |0.05 |15.576 |0.071 [225.072 |0.260 0.07 |.360 |5 | 2)
B 1452 0746 11.606 | 0.071 |116.74 8)
38.429 13.64 : : :
A 41045%30 4212 gg 8.647 |0.080 [132.40 ‘2‘)
cou 101 : : 0.17 |0.08 |63.317 10.188 | 71.939 |0.170 0.08 |.356 |5 )
g 1453 2321 13.194 | 0.108 |14.52 8)
44.961 02.56 : : : 9)
A 016485379 gi ig 7.258 |0.090 201.10 4
HJ 243 : : 0.08 |0.05 |17.951 10.094 |23.199 |0.301 0.09 |.356 |5
B, 1457 | 3529 12.363 | 0.105 | 19.49 2)
07.418 40.66 : : :
A 315550682 g:rl’ gg 5852 | 0.060 291.71 5
HJ 2766 : : 0.07 |0.09 |57.644 |0.114 (330.559 |0.113 0.06 |.360 |5
g| 1508 2507 12.226 | 0.064 |51.38 2)
33.476 21.50 ‘ ‘ :
Al ey | aeas 8.794 | 0.090 |119.43 4)
HJ 567 : : 0.14 |0.12 |33.818 |0.184 |14.971 |0.312 0.09 .356 |3 | 2)
g| 1510 1 374l 13262 |0.126 | 11.90 9)
08.363 58.87 : : :
Table 1 Notes: 5. i T24 stack 5x3s
1. iT24 stack 5x1s 6. i T18 stack 4x3s
2. A too bright for reliable ghoVemgtsglid CPM pair wi ident
3. Astrometry results ianuencedVBgys§HW1*‘ EaFF[M/ﬁ’f’BLQ-F 3lﬁ‘§f‘9th
tion of A and B in similar di PeEPFH nga with very different
speed 8. Astrometry results influenced &
4. iT18 stack 5x3s speed of A
9. SNR B<20
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Measurements of Faint and Wi de Doubles in Bo
Tabl e 2. Photometry and astrometry results for the Bbmbgestedelr
for the reported values i T in the Notes col umn i rBddecfait@at it dires
of the used telescopes See Acknowledgements) .
Err Err Err Date
Name RA Dec dRA | dDec Sep Sep PA PA Mag Mag SNR |dVmag 2016 N | Notes
16 22 3815
A 54001 | 275 10.388 | 0.050 | 161.12
KU 53 0.03 | 0.04 5.233 |0.050 | 48.750 [0.547 0.05 | .412 |5|1)
B 1622 3815 11.106 | 0.051 | 114.45
54.425 | 30.70 ’ ‘ ‘
16 16 29 09
A 44819 | 0050 6.668 | 0.030 |272.99
SHJ 223 1616 2909 0.02 | 0.02 | 53.797 |0.028 | 23.082 |0.030 0.03 | 412 (5/1)2)
B 46.429 | 49.99 13.911 | 0.039 |42.17
16 16 2910
C la7295 2211 10.776 |0.031 |176.27
SHJ 223 0.02 |0.02 | 63.020 |0.028 | 92.246 (0.026 0.03 | .412 |[5|1)
p 1616 2910 10.208 | 0.030 | 210.52
52.033 |19.64 ) : ‘
16 16 29 09
A | 44819 | 0050 6.668 | 0.030 |272.99
SHJ 223 1616 2910 0.02 | 0.02 | 76.647 |0.028 | 15.443 [0.021 0.03 | .412 |5/1)2)
E 16377 1438 12.076 | 0.032 | 99.70
16 16 29 09
A 44819 | 00.50 6.668 0.030 | 272.99
SHJ 223 1616 29 10 0.02 |0.02 [123.265 |0.028 | 50.057 (0.013 0.03 | .412 |5/1)2)
D 52033 19.64 10.208 | 0.030 | 210.52
16 16 29 09
A 44.819 | 00.50 6.668 0.030 | 272.99
SHJ 223 1616 2910 0.02 |0.02 | 87.485 |0.028 | 21.117 (0.019 0.03 | .412 |5/1)2)
C la7295 2211 10.776 |0.031 |176.27
16 16 2910
C 47295 2211 10.776 |0.031 |176.27
SHJ 223 1616 2510 0.02 | 0.02 | 13.532 |0.028 235.163 [0.120 0.03 | 412 | 5|1)
E 16377 | 1438 12.076 | 0.032 | 99.70
16 03 3708
A 42627 5756 10.380 | 0.021 | 210.53
uc 311 1603 3709 0.02 | 0.02 9.582 |0.028 | 15.117 |0.169 0.02 | .412 1)
B 12836 | 0681 13.791 | 0.031 | 45.84

Table 2 Notes:
1. iT24 stack 5x3s
2. A too bright for reliable photometry
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Measurements of Faint and Wi de Doubl
Table 3. Comparison catalog Bo°tes Dat a
Bootes - Suspect Systems
WDS ID  [Co- ordinates | Mag. A |Mag. B/C/D Mag.A | Mag. B/C/D Mag.A | Mag. B/C/D
Vmag. Values from UCAC4
. (f)=Vmag from formula , Photometry results
C\l;vrlrjesntll\%al‘lzti?l?des (N)=Nomad (# = too bright for re-
9 (N,f)=Vmag. from Nomad liable result)
Values using formula
SHJ 169 13547+1824 2.72 9.99 8.308 10.309 # 10.348
STF1791 13568+1426 9.39 10.73 9.616 10.516 9.400 10.609
ROE 74 14156+2255 10.5 11.0 11.42 12.098 (f) 11.749 12.223
BU 1442AB | 14257+2338 9.87 10.21 9.701 9.921 9.699 9.964
BU 1442AC | 14257+2338 9.87 9.66 9.701 9.664 9.699 9.440
BU 1442AD | 14257+2338 9.87 13.06 9.701 13.056 9.699 12.960
ALl 131 14516+3453 9.69 12.3 9.657 11.950 (f) 9.608 11.867
HLD 120 14527+0746 8.05 10.84 8.046 11.61 (f) 7.999 11.606
Cou 101 14537+2321 8.65 12 8.765 13.228 8.647 13.194
HJ 243 14571+3529 7.41 13.0 8.831 12.335 (f) 7.258 12.363
HJ 2766 15086+2507 5.81 10.0 8.443 12.19 5.852 12.226
HJ 567 15101+3741 8.87 13.28 9.141 13.227 8.794 13.262
Table 4. Comparison catalog Corona Boreal:
Corona Borealis - Suspect Systems
WDS ID  |Co- ordinates Mag. A |[Mag. B/C/D Mag. A | Mag. B/C/D Mag. A | Mag. B/C/D
Vmag. Values from UCAC4
Currently Listed (fI=Vmag fror_n formula , _Photometry results
WDS Magnitudes (N)=Nomad (# = too bright for re-
9 (N,f)=Vmag. from Nomad liable result)
Values using formula
uC 3111 16037+3709 | 10.2 10.366 13.179 (f) 12.8 10.380 13.791
SHJ 223AB | 16315+0818 5.78 11.70 5.791 13.903(f) # 13.911
SHJ 223AC 5.78 10.44 5.791 10.809 # 10.776
SHJ 223AD 5.78 10.35 5.791 10.249 # 10.208
SHJ 223AE 5.78 11.90 5.791 12.167(f) # 12.076
9.987 11.179(f)
KU 53 16229+3815 | 10.1 10.5 10.405(N) 11.182(N.f) 10.388 11.106
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A New ConceptChfeaxrki Qigu mtferAssumed CPM Pairs

a simple but reliable cenddegptl afrogre edéImi aat breg wealns e
positives. established CPM pairs. This
Description of the nedl8hfg@ptny Pt pRoeLvAlls
With the availability ofagnhgW $t3Laatah@ods oW tyutal
Dec positions of high priegqi sdPjng tggoeurocgbevmoiusst V‘baryerﬁt
courtheerc ki ng assumed CP aPidg MSpniitS al h®atamMBaeht ment .
son of positions in sucghy cpasteay ogs Wi 4t jSpOgMep odiencia ds
bet ween t he observationnhepRPeaghge -grBSd pér‘?&t%éjrﬁr?ori So
straight forward: , showed promising results an
1T Calcul ating the dlstanpcoesiatqq,et h£t tProjsy tied No @ N g loeg Lk
t ween the s'gar positioerbsocihn odfiflfgeg_y_ngg e@io\f,:ihﬁgsiamit
to calculating separa{hen cadqlﬂpaﬂqsn'gt'p%lnaiﬁﬂ%egfvaiat‘
doubl e stars, |nclud|mgré:éxlgﬁbgéhngocgﬂw@\ﬁpp@,dlgi
error estimations sults. One issue arose also
T Comparing the values ftojrondsi sdésangesaadtpAag! pio@mtan
gle for the two Compoﬂ_éﬁiér_olfenagnthasSSaUrf@egcocﬁ%Mster
pair to check if the @inreemtidan aaned| ube | ANIGBLOG
proper motion vector ign amirtdrd njiaheuralspyleatdetheet
esti mati ons POSS | 1954 and POSS 1|1 199
1 To stay within a reasamahlhe rcangehnahicalt mewmys @il m:
tions it i's necessary sthoeeke eps twoe krienlgatfijonne oafn dp as
error to the Ilength oftioheiptsapeei mpeirowi veRCcthe
t her Jisarladd t he resul tpogarey rodt ad sotgismatweo nas s umed
would all ow resul ts wiitomaabguwrsdilelss hiroh ed ew it eat inon
to be cofssimbdraed as sever al objects (for exan
f The same goes for theSKcFa2l9cudDa)t.e dl GSrLo piesr amoctd nopni |
vector | eighb deff geanfcoer btehewe@®ai & hmi ssi on with ¢
two values for the t woowiormponathdIso gssh:o uTydc {ihde®, a4 QI
smal | as possible to brRPMXlAsoaXIDL 2, GEPC, OGL |
T As an historica referAecoe divag mit ghtt ha&l saout hhlhe sk (iS
the pm vector i's at Ithd st cadmdo/lgyr sacedi dibh@ ba
Hal bwachHd$du19860 this coamdekxhethsser seleomsl d have in
not really important awm twe carre fotr Tddtda emisiipd gv ekl
si mpl y-cheuwrkti enrg . bl ed over this caveat.

We found t hen t hat such i

In a first attempt t hes obwdadbdubsy cagian @ g2 dA®SS ca&s wa S|
UCAC4 and URAT1 as the durnrsenmnsteltyupmoasits opreacliwed ctah a -
|l ogs used for plate solgimwgn Buthhb&oCAC4dnandek 8Lt b
sue aUGAE€4 has differenpmolad¢muest iaolnsso epeorchgear . U
for RA and Dec making itl GEILf fmeauwlst itno tdetoearymilnoes sa or
bl e time frame between tthe c@CACR4L wend URASTelLr voabtsieorn e
vation epochs. To consoluisdatheatditfhfiesr eing &M/ Dekuseipormw
to a common mean epoch wbul dud®lkypgsesesbiendlhl eappWyg -
ing the given pm datiabuttol stoh eusgisv nlMAS®&O0 radcdsi nraetfeesr e n ¢
this would mean using thesexmagkiinggopm datanderweaet
to avoid from the very mlmegéenondgr sbpakeéahpl ourHawepv or
consi stent. Simply aver adisreg viah é oRA /epeoac he pioscshuse smi vgih
have been a possibilitymdioms rapéder asmalwle diafnf eorelny
|l ess than 1 year. But té&kbakyhkeGslexdati & sawa lairtoys ewi lel
cases with wvery similarthe fiudeanmtei iGAlIl AUCACA| R/ Data
epochs t-tbkeclhunéesults remRiimaldl y napashetentssue aro
as the resulting pm vecsmallr pvabees mohowerd eurmrexpe.
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data is availabl e. tion and speed. Such a chec
Table 1 includes a selappliioend obnpaanrys ©Dhpatcwe rseu gec
uated as CCC by our Check CPM spreadsheet, inwhich idi s c o C®Me ¢pair and over ti me
we compare PM data fromutrihrentUCHKC4nande URIAS 1l abel ec
catal ogs. Those numbers KWhowh weakhéesdesnoh aotiap
change in relative motiendbetwseeht $s hef composteumd s fad
highlighted in red in theURADI ei.s alvnaiad afbdve @dades .f o
GMC 13 DC and PNT 2, the oalranagpep riona ccha tsah airnecsr etatsiedl
the possibility of sharedkxpmpper i mpbesenbl e |Itho acdhdeic
there were a few instancemsouiln WwWhiveh beleea d&t a ncbaneg
resulted in a change of dyirreocftitohni sofpadme ixsf ftahe beod
nents, such as PKO 5, SMRtéivioandf UC5Q8mMm&s . However,
in the majority of caseg Awe dlorokedly arhenttihen ecch aw@mRC ¢
UCAC4 to URAT1 dat a resulnae\ple|§1e|a|nou5nc¢1§1a§equ§|y y -
gence of direction, makingbse®mmati ®n 0ppodc MOhkON sl 6s
i kely. pm/yr values when dividing
Some Exampl es moti on \éector _Ieng;[jhtby t h
Tabl e 2 shows t he re urglt\éenofo gl?rrvzttle_onCheaCkes.T
spreadsheet for CPM ass'umed a&@Je Ejtysm?'l)t?'morheidf.f%FfA(%th
sources indicated in the W'?E% m ﬁr{.ro estimatlhor
8 W v a'"é 2MASS positior
Summary sulting in modest ~6mas/yr
The approach presented fhéoasfoluechteea ki hg d9IMemedi
CPM pairs for wvalidity idatas. sAswAUl nl @ hearecxha mpa |
above, useful tool to itdievnet iFiyvepnaiZxMASAS tmho sriet|iioanh
suggesting common proper tnfont iMnr & nt htahne tsreinpslee otfhitse
ing within a reasonabl e eGRMrr asathgrec hf orreliydiema i €%¢ |
e pm data (like for examp
rendered as highly suspect
Tabl e 1: Examples for ProperﬂM%{vthlloleDatl'{%'a‘(-l:-h]'an\e{{’élSfr(E)FneLJ’j‘CtA%Xj wi
to URATL Catalogs :PQZted i f proper moti:)lng
. . p

Disc. Code | Catalog | p/i % Secondary fr eadmef ufisatalr s with higher
UCAC4 | +010.8 -0038 | -0042 -014.3 tions were not attempted t
GMC 13DC| URATL | +009.1 -002.7 | -003.5 -004.2 neither were other catalo
UCAC4 | -001.3 +001.0 | -001.5 +000.2 proper omot exmsnpl e for suct
PKO 5 URAT1 | +003.7 +001.5 +001.6 +001.3 Cyg menti oned by Ai t ken 1
UCAC4 | +029.9 -079.7 | +031.5 -082.3 motion object-coded h€éPMWDf®a
PNT 2 URAT1 | +026.8 -073.3 +027.2 -074.4 osv3. | n t he URAT1 cat al o«
cve | Ve CORSIET IS i) jects corresponding with |
UCACA | -019.0 +003.8 | -017.1 +0047 are located far away from
SKF2325 | URATL | -020.7 +007.1 | -024.1 +005.5 disks in images such as 2
UCAC4 | +003.8 -007.0 | +005.4 -007.4 pm spieedsi mply needs some

SMR 16AC| URATL | +014.8 -000.4 | +006.4 -005.7 to |l ocate such objects.
UCAC4 | +013.0 -015.5 No data 1T 61 Cyg shows also the |in
SMR 66 URAT1 | +006.1 -000.2 -008.8 -004.0 proach for very fast prope
UCAC4 | -012.4 -023.1 -014.9 -018.8 our own measur ement as a
SMR 67 URATL | -009.8 -024.3 | +001.0 -017.8 URAT1 positions we were i:f

CAC4 | -0200 -014.0 | -012.8 -006.4 i i

STI 117 BRATl -006.5 -0056 | -007.5 -011.8 in the Aladin image of 61
UCAC4 | +061.1 -000.2 | +056.2 -003.9 er motion direction of ~52
uc 302 URATL | +053.0+015.0 | +0512 +013.2 0.5A and a proper motion v
UC 306 | URATL io758 0052 | 00ld -0l6a (Continudg on pac
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PMVD| PMVD A

A

B

_PMVD

PMVL A | PMVL B le_PMVL PMVD PMVL
mas mas mas s3] [os)

Notes

JADS1727

JADS 191

JADS8108

JADS8168

JAG 32AB

JAG 193

JARG 5

IARN 55AD
(HIL 1011)

BEM 16

BGH 22

BGH 35
(HIL 1064)

BGH 1AB,C
(HIP 190)

BU 1442AB

141.48

104.26

66.79

170.72

92.00

282.19

211.33

127.37

162.39

297.17

277.05

203.65

144.34

141.50

101.94

68.44

173.55

90.12

283.24

191.42

132.97

164.65

302.03

281.14

204.33

144.36

2.860 | 1,181.7 1,179.4 59.027 A A

2.860 | 1,260.1 1,239.2 62.481

2.860 | 2,534.3 2,415.6 |123.748

2.860 | 1,276.0 1,292.7 64.216

2.860 5145 516.6 25.779

2.860 | 1,648.2 1,608.3 81.414

2.860 61.1 83.4 3.612

2.860 889.0 739.4 40.709 B

2.860 | 1,7325 1,717.2 86.244

2.860 | 2,719.0 2,762.0 |137.025 B

2.860 | 1,657.8 1,597.5 81.382 B

2.860 | 1,557.9 1,570.5 78.210

0.683 [16,395.2  |16,477.9 |196.469

VD

vDzZ

VD

VD

VDP

Selected by random from Halbwachs 1986 (Table Il). PM
direction and speed very close, position error ~7% of
pm vector length - solid AAB CPM rating.

Selected by random from Halbwachs 1986. Relation
position error to pm vector length ~8% so CPM confir-
mation not perfect.

Selected by random from Halbwachs 1986. Relation
position error to pm vector length ~6% so CPM confir-
mation just slightly not perfect.

Selected by random from Halbwachs 1986. Relation
position error to pm vector length ~7% so CPM confir-
mation not perfect.

Picked at random from Harshaw, 2016. His results
categorize AG 32 AB as CPM. Check CPM results good
for vector direction and length, but position error

in relation to PM vector length is slightly beyond

the 10% cutoff for a B rating (16.5% for A, 16.4% for

B). Simbad shows A as an F8 star, but doesn't pro-
vide a spectral class for B.

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). e_PMVL larger than 5%
of PVML for B, yet Check CPM result seems rather
positive. Listed also in Vizier 1/330 as MPN 4969

"newly discovered" from Nicholson 2015.

Picked at random from Harshaw, 2016. His results
categorize ARG 5 as CPM. The vector direction and
length are outside the 2x error range, while the
position error in relation to the PM vector is well
outside the 10% cutoff (138.9% for A, 101.8% for B).
Simbad shows the primary with a spectral class of B9,
none listed for the secondary.

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is in the 2x error range for

vector direction and outside the 2x the error range

for vector length; position error in relation to PM

vector length is at the outside edge of the B range

for the A component (9.5%) and just outside the B
range for the secondary (11.5%). Both Halbwachs and
Simbad show A with a spectral class of A3 and D as
G5.

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). B rating for only
slightly above 5% position error ratio -
good CPM confirmation. Listed in VizieR 1/330 as
"newly discovered pair" MPN 5359.

looks like a

Picked at random from Benavides, et al, 2010. Check
CPM results show the pair is in the 2x range for
vector direction and within the error range for vec-

tor length; the position error in relation to the PM
vector length is within the criteria for an A rating
(4.3% for A, 4.2% for B).

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is within the 2x error range

for vector direction and within the error range for

vector length; position error in relation to PM vec-

tor length is just inside the B range for the A com-
ponent (9.2%) and outside the B range for the second-
ary (16.5%). Both Halbwachs and Simbad shows A with
an F5 spectral class and B as G5.

Selected from Shaya and Olling 2011. Solid AAB CPM
rating, 2MASS position error ~6,5% of pm vector
length.

Selected by random from the WDS catalog as V
object. Solid triple AAA CPM rating.

- coded
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Object

e_PMVD

mas

mas

PMVL A | PMVL B |e_PMVL PMVD PMVL
mas

WDS

e_PMVL Code

Notes

BVD 14

BVD 18

CBL 105

CBL 119

CBL 148

CBL 167

CBL 181

CBL 193

CBL 21

CBL 53

CBL 70

147.25

118.37

44.91

165.57

238.13

171.83

116.72

95.00

75.03

277.83

280.52

156.24

125.76

45.56

165.64

236.48

171.20

126.92

95.16

75.86

278.94

278.93

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

204.2

1,285.1

832.0

1,236.8

951.8

604.8

1,274.7

2,113.3

1,874.4

1,207.8

1,084.3

273.4

1,290.6

889.1

1,236.7

925.8

784.3

1,265.1

2,085.8

1,881.8

1,221.3

1,057.2

11.938

64.392

43.028

61.837

46.940

34.728

63.495

104.976

93.905

60.725

53.539

Picked at random from Benavides, et al, 2010. Check
CPM results show the pair is outside the 2x error
range for both the vector direction and length; posi-
tion error in relation to PM vector length is well
outside the error range (61.4% for A, 45.6% for B).
Simbad shows the primary with a spectral class of F6
and the secondary as K3.

Picked at random from Benavides, et al, 2010. Check
CPM results show the vector direction is outside the

2x range, while the vector length is within the error
range; the position error in relation to the PM vec-

tor length is just inside the criteria for a B rating

(6.6% for both components). Simbad shows the primary
with a spectral class of G8 and the secondary as G7.

Picked at random from Caballero, 2009. Check CPM
results show the pair is within the error range for
vector direction, vector length is in the 2x error

range; and the position error in relation to PM vec-

tor length is just at the fringe of being outside the

B range (10.2% for A and 9.5% for B). Simbad doesn't
show spectral classes for either star.

Picked at random from Caballero, 2010. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length is in the middle of the B
range (7.5% for both A and B). Simbad doesn't show
spectral classes for either star.

Picked at random from Caballero, 2010. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length is decidedly outside the B
range (18.8% for A and 19.3% for B). Simbad doesn't
show spectral classes for either star.

Picked at random from Caballero, 2010. Check CPM
results show the pair is within the error range for
vector direction but outside the 2x error range for
length; position error in relation to PM vector

length is a bit outside the B range (14.0% for A and
10.8% for B). Simbad shows both stars with a G5
spectral class.

Picked at random from Caballero, 2010. Check CPM
results show the pair is outside the error range for

vector direction and within the error range for vec-

tor length; position error in relation to PM vector

length is just inside the B range (6.7% for both A

and B). Simbad shows both stars with a KO spectral

class (HD 358326 and HD 358327). Blinking suitable
2MASS and SERC (in lack of POSS) images suggest some-
what similar pm direction and speed. Comparisons of

pm data show some changes from UCAC4 to URAT1 sug-
gesting CPM rather with UCAC4 but no longer with
URATL1.

Picked at random from Caballero, 2010. Meets all
three Check CPM criteria for CPM.  Simbad has no
spectral class for A, but lists B as K4/5.

Picked at random from Caballero, 2009. Meets all
three Check CPM criteria for CPM. No spectral class
shown in Simbad for either star.

Picked at random from Caballero, 2009. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length is in the middle of the B
range (7.6% for both A and B). Simbad doesn't show
spectral classes for either star.

Picked at random from Caballero, 2009. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length a bit past the middle of the

B range (8.5% for A and 8.7% for B). Simbad doesn't
show spectral classes for either star.
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CPM Pai

PMV

>Z| oo

Object

D

PMVD
B

e_PMVD

PMVLA | PMVL B | e_PMVL|PMVD PMVL

mas

mas

mas

P

®

e_PMVL

WDS
Code

Notes

CBL 9 70.22

CBL 92 59.92

CLL 21AC 220.98

CRB 8 86.06

CRB 9 115.05

DAM 349 172.55

DU 4

(HIL325) 20482

ES 149AB

(HiL320) | 8538

GIC 168 46.84

GIC 24 91.64

GMC 13DE [106.77

72.85

59.01

5.13

85.62

114.95

170.42

205.72

81.55

47.63

91.71

219.17

2.860

2.860

2.860

2.695

2.860

2.860

2.860

2.860

2.696

2.014

2.860

1,066.1

723.3

680.5

2,770.1

2,278.6

918.6

855.9

1,233.0

2,513.6

3,981.1

131.0

1,040.0

728.5

364.0

2,754.8

2,344.9

939.4

1,040.1

1,187.6

2,548.4

3,905.7

75.7

52.654

36.294

26.112

130.384

115.589

46.448

47.400

60.515

120.000

140.000

5.168

VD

Picked at random from Caballero, 2009. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length is at the extreme edge of

the B range (9.3% for A, 9.5% for B). Simbad doesn't
show spectral classes for either star.

Picked at random from Caballero, 2009. Check CPM
results show the pair is within the error range for
vector direction and length; position error in rela-

tion to PM vector length is just beyond the B range
(11.7% for A and 11.6% for B). Simbad doesn't show
spectral classes for either star.

Obviously a WDS error regarding components should be
BC and would then be ident with SKF 179 BC, which is
shown below. Correspondence with Bill Hartkopf re-
sulted in the V code being removed from CLL 21 AC
after confirmation of error. That CLL 21 AC is not a
CPM pair was confirmed also by counter

blinking of POSS images.

- checking with

Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects.
Solid triple AAA CPM rating.

Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. PM
direction and speed very close, position error only

for one component slightly above 5% of the pm vector
length - very solid triple AAB CPM rating.

Selected by random from the WDS catalog as V - coded
object. Relation position error to pm vector length

slightly smaller than 10%, similar direction and

speed thus considered a bit unreliable, otherwise CPM

looks promising. Listed also in VizieR 1/330 as MPN

5852 as "new discovery 2015."

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is within the error range for

vector direction and outside the 2x the error range

for vector length; position error in relation to PM

vector length is a bit outside the B range for the A
component (11.6%) and within the B range for the
secondary (9.5%). Both Halbwachs and Simbad shows
each star with a spectral class of F8.

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is within the 2x error range

for vector direction and within the error range for

vector length; position error in relation to PM vec-

tor length is a bit outside the B range for the A
component (13.2%) and within the B range for the
secondary (8.4%). Both Halbwachs and Simbad shows A
with an F8 spectral class, but neither shows a class

for B. The URAT1 PM numbers (+088.8 +007.2 and
+083.6 +012.5) are very different from the PM numbers
shown in the WDS (+057 +026 and +089 +005). The
Simbad numbers also differ (+090.1 +008.6 and +088.9
+004.9).

Selected by random from the WDS catalog as V - coded
object. Solid triple AAA CPM result.

Selected by random from the WDS catalog as V - coded
object. Solid triple AAA CPM result.

Selected by random from the WDS catalog as V - coded
object. Interesting idea that this should be a CPM

pair. Difficult to detect any change in position in

the primary when blinking POSSI (1954) and POSSII

(1998) images; slight change toward the south is

noticeable in the secondary. Rate of PM has lessened

noticeably starting with NOMAD1 data and moving to

UCAC4 and then to URAT1, which currently shows rates

of +009.1 - 002.7 for the primary and -0035and -
004.2 for the secondary. Based on the URAT1 data,

motion in the primary should be more obvious than in

the secondary.
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Table 2 (continued). CPM Check results for the sel écit(re dc aoshg eccft
LSPM objects only for one of the components). PMVD A =ompeoper
motion vector direction in degrees for component B. velhWRIMN8B = e
position error PMVL A mas = proper motion vector | engtmp-of <co
nent B in mas e_PMVL mas = error estimation for t he rpam ivnegc tfoorr
the resulting proper motion vectorp ccat eagi 6 prdéehetearbkbetuwééengt pe
delta between the components e_PMVL = rating for the relation
Object | MV PUVDL, pyyp PHVLATPMVLB e PVLIPNVE PVLT, oy WS Notes

Picked at random from Benavides, et al, 2010. Check
CPM results show the pair is within the error range
for vector direction and length; position error in

[GRV 840 244.30 24438 |2.860 | 1509.1 1,509.4 75.463 A A B : relation to PM vector length is in the middle of the
B range (7.0% for both components). Simbad shows A
with a spectral class of G7 and B as K1.

Selected by random from the WDS catalog as V - coded
object. PM direction slightly larger than 2.86° and
IGRV 589 212.67 209.26 | 2.860 | 1,524.2 1,600.2 78.112 B A B V | position error slightly larger than 5% of the proper
motion vector, potential CPM result, but far from
perfect.

Selected by random from the WDS catalog as V - coded
IGRV 862 285.50 [283.37 | 2.860 | 1,396.0 1,367.1 69.079 A A B V | object. Position error near 10% of the proper motion
vector, border case of plausible CPM result.

Selected by random from the WDS catalog as V - coded
object. Position error in relation to proper motion
GWP 117 225.45 223.20 | 2.860 843.2 893.3 | 43.413 A B C V | vector length too large to be considered as confirmed
CPM pair; also pm vector length delta a bit too
large.

Selected by random from the WDS catalog as V - coded
object. Position error in relation to proper motion

vector length too large to be considered as reliable

confirmed CPM pair.

IGWP 52 88.47 | 86.85 | 2.860 823.5 832.8 | 41.407 A A C \

Selected by random from the WDS catalog as V - coded
IGWP 964 180.95 [181.85 2.860 1,808.9 1,740.8 88.742 A A A \% object. Solid triple AAA CPM rating.
Selected by random from the WDS catalog as V - coded

HAU 10 112.20 |111.95 | 2.860 1,839.6 1,827.8 91.685 A A A \ object. Solid triple AAA CPM confirmation.

Cross reference object from Knapp 2016 (Measurements

of some VizieR 1/330 objects). PM direction and speed
HDS 2093 267.38 269.53 | 2.860 2,202.5 2,121.1  |108.091 A A A \ quite similar and position error below 5%. Solid

triple AAA CPM confirmation. Listed also in VizieR

1/330 as MPN 5211 as "new discovery 2015."

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is outside the 2x error range
for vector direction and within the 2x error range
for vector length; position error in relation to PM
vector length is just outside the B range for both
HJ 1267 components (11.4% for A and 12.1% for B). Halbwachs
(HJL 211) 252.23 259.13 | 2.860 935.5 882.1 | 45439 c B c v and Simbad show A with a spectral class of G5 but
neither list a class for the B component. Mosaic and
blinking of POSS images did not show anything conclu-
sive - roughly similar direction and speed. The pm
numbers in UCAC4 and URAT1 are rather different and
do both not suggest CPM.

Picked at random from Harshaw, 2016, where the re-
sults categorize HJ 1930 as CPM. Check CPM results
show vector direction and length in the 2x range; the
position error in relation to PM vector length is far
outside the 10% cutoff for both stars. Simbad shows
the two stars with spectral classes of B1.5 and B1.

HJ 1930 229.38 234.90 | 2.860 80.2 87.0 4.180 B B C -

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
HJ 547 209.99 213.39 | 2.860 | 1,322.2 1,293.5 65.392 B A B - not this close and position error far above 5%, looks

like a not solid CPM confirmation. Listed also in

VizieR 1/330 as MPN 4983 as "new discovery 2015."

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is within the error range for
vector direction and in the 2x error range for vector
HJIL 1 98.07 | 99.69 | 2.860 | 1,021.2 971.0 | 49.805 A B B V | length; position error in relation to PM vector

length is at the outer edge of the B range (9.0% for

A and 9.5% for B). Simbad shows A with a spectral
class of F6 and B as G1.

Tabl e 2 continues
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Table 2 (continued). CPM Check results for the sel écit(re dc aoshg eccft
LSPM objects only for one of the components). PMVD A =ompeoper
motion vector direction in degrees for component B. velhWRIMN8B = e
position error PMVL A mas = proper motion vector | engtmp-of <co
nent B in mas e_PMVL mas = error estimation for t he rpam ivnegc tfoorr
the resulting proper motion vectorp ccat eagi 6 prdéehetearbkbetuwééengt pe
delta between the components e_PMVL = rating for the relation
Object | MV PUVDL, pyyp PHVLATPMVLB e PVLIPNVE PVLT, oy WS Notes

Picked at random from Halbwachs, 1986. Check CPM

results show the pair is within the error range for

vector direction and vector length; position error in
HJL1019 AB  |103.31 |102.42 | 2.860 | 1,355.6 1,351.0 67.666 A A B - relation to PM vector length is a bit inside the B

range (6.8% for both A and B). Halbwachs shows A

with a spectral class of A5m and B as F8.

Picked at random from Halbwachs, 1986. Check CPM

results show the pair is well outside the 2x error

range for both vector direction and vector length;

position error in relation to PM vector length is

HIL1020 (53 well beyond the B range for both the A component

Ari) 314.82 |158.79 | 2.860 133.3 307.8 | 11.027 C C C - (75.0%) and the B component (32.5%). Both Halbwachs
and Simbad show A with a spectral class of B1.5 and B
as G5. URAT1 PM's ( - 006.7 +006.7 and -008.1 -021.0)
differ considerably from WDS PM's ( - 024 +008 and +001
- 026). Simbad shows a PM for A of - 024.3 +007.5 and

for B of -001.1 -028.2.
Picked at random from Benavides, et al, 2010. Check
CPM results good for vector direction and length;
position error in relation to PM vector length is
HJIL 54 314.03 |315.68 | 2.860 943.2 921.8 | 46.624 A A B \Y right at the edge of the cutoff for a B rating (9.0%
for A, 9.2% for B). Simbad shows the primary with a
spectral class of F6 and the secondary as F8.
Selected by random from the WDS catalog as V - coded
object. Position error in relation to proper motion
HJL 234 202.39 |200.45 | 2.860 788.8 8145 40.084 A A C \Y vector length too large to allow a fully reliable
positive CPM result.
Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. No
50526 WDS catalog object. URAT1 791 - 095367 and 791 - 095369
[+ 6310N 159.84 |160.82 | 2.860 2,407.5 2,355.9 |119.085 A A A n.a. | objects with separation 14.070" and PA 28.257°. Solid
triple AAA CPM rating. Also included in the VizieR
1/330 catalog as MPN 1233 as "newly discovered 2015".
Positive counter - checked by blinking POSS images.
Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. No
WDS catalog object. URAT1 557 - 171485 and 557 -171484
31047 o_bjects with separation 21.457" and_ I_DA 359.171°. PM
10117 256.58 |257.22 | 2.860 | 2,665.6 2,591.5 [131.427 A A B n.a. | direction and speed very close, position error
slightly outside 5% of the pm vector length - solid
triple AAB CPM rating. Also included in the VizieR
1/330 catalog as MPN 3088 as "newly discovered 2015".
Positive counter - checked by blinking POSS images.
Selected from the WDS catalog as J - object with code V
) 1369 138.28 |138.73 | 2.860 2,566.5 2,592.5 [128.975 A A A \Y - fully confirmed with triple AAA. Listed also in
VizieR 1/330 as MPN 3042 as "new discovery 2015."
Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. No
WDS catalog object. Very faint ~15mag URAT1 749 -
11502 239708 and 749 - 239_711l0bjects \A{ith separation 14.454"
1 5040E 179.42 |178.60 | 2.860 | 2,512.6 2,360.9 |121.836 A B A n.a. | and PA 113.978°. PM direction very similar, speed
rather similar, position error less than 5% of the pm
vector length - solid triple ABA CPM rating. Also
included in the VizieR 1/330 catalog as MPN 5479 as
“newly discovered 2015."
Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. No
51523 WDS catalog object. URAT1 532 - 189347 and 532 - 189351
1 1613N 281.31 |281.07 | 2.860 2,611.0 2,562.3 |129.331 A A A n.a. | objects with separation 17.223" and PA 44.257°. Solid
triple AAA CPM rating. Also included in the VizieR
1/330 catalog as MPN 5480 as "newly discovered 2015".
Positive counter - checked by blinking POSS images.
Selected by random with own research in the LSPM
catalog (Lepine and Shara 2005) for close objects. No
31650 WDS catalog object. URAT1 589 -215144 and 589 - 215148
[+ 2747N 313.04 |312.81 | 2.860 2,436.5 2,335.1  |119.291 A A A n.a. | objects with separation 20.999" and PA 44.450°. Solid
triple AAA CPM rating. Also included in the VizieR
1/330 catalog as MPN 6093 as "newly discovered 2015".
Positive counter - checked by blinking POSS images.
Selected as potential CPM pair with a Jonckheere
designation well aware that the pm numbers are too
5 1804 237.76 1243.74 | 2.860 367.1 380.8 | 18.698 c A c ; small to be significant - position error in relation
to the pm vector length far too large to allow any
reliable positive conclusion. PM direction seems too
different to suggest CPM.

Tabl e 2 continues
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Notes

1945

+3140E 356.50

11949

+1010E 53.02

2026

3156 46.74

J2219

16640 61.41

KU 53 173.25

LDS2931 210.78

LDS3127 82.49

LDS3131 96.19

LDS4537 192.75

LDS4803 212.99

LDS6302 126.37

LDS 883AC 128.46

355.79

51.80

46.12

61.76

175.37

211.92

82.93

96.39

194.23

204.87

125.84

122.45

2.855

2.860

2.860

2.860

2.860

1.509

2.860

2.860

2.860

2.860

2.860

1.604

2,406.4

2,217.4

2,141.1

2,352.8

1,509.5

4,554.4

2,387.3

2,284.5

1,595.6

218.0

4,090.1

5,369.5

2,365.5 119.297

2,228.9 111.156

2,204.2 108.632

2,402.2 118.874

1,628.6 78.452

4,397.7 120.000

2,387.0 119.356

2,3215 115.152

1,605.9 80.038

279.7 12.444

4,129.5 205.490

5,115.3 150.333

Selected by random with own research in the LSPM cata-

log (Lepine and Shara 2005) for close objects. No WDS

catalog object. URAT1 609 - 386641 and 609 - 386725 ob-
jects with separation 19.850" and PA 122.948°. Solid
triple AAA CPM rating. Surprisingly no entry in the

VizieR 1/330 catalog.

Selected by random with own research in the LSPM cata-
log (Lepine and Shara 2005) for close objects. No WDS
catalog object. Very faint ~15mag URAT1 501

501 - 556606 objects with separation 24.704" and PA
246.233°. Solid triple AAA CPM rating. Also included

in the VizieR 1/330 catalog as MPN 7870 as "newly
discovered 2015."

Selected by random with own research in the LSPM cata-
log (Lepine and Shara 2005) for close objects. No WDS
catalog object. URAT1 610 - 486991 and 610 - 487036 ob-
jects with separation 17.215" and PA 60,071°. Solid

triple AAA CPM rating. Also included in the VizieR

1/330 catalog as MPN 8144 as "newly discovered 2015."

Positive counter - checked by blinking POSS images.

Selected by random with own research in the LSPM cata-

log (Lepine and Shara 2005) for close objects. No WDS

catalog object, may be ident with LDS 4958 but parame-

ters besides PA do not match very well - and even for
PA you have to switch the components for the fainter

being A. Very faint ~16mag URAT1 784 -195874 and 784 -
195879 objects with separation 20.668" and PA 13.815°.

Solid triple AAA CPM rating. Also included in the

VizieR 1/330 catalog as MPN 8887 as "newly discovered

2015."

V- coded object selected by random from the WDS cata-

log. PM direction very close and speed rather similar,

position error in relation to the pm vector less than

10% - medium solid ABB CPM rating.

Selected by random with own research in the LSPM cata-

log (Lepine and Shara 2005) for close objects. PM

direction very close, speed only slightly outside the

error estimation allowed for an A, position error less

than 5% of the pm vector length - solid triple ABA CPM
rating.

Selected from Kirkpatrick et al 2016, Table 11, Sys.

- No. 7 as northern sky object with separation <30".
Solid triple AAA CPM rating, yet not WDS V

Selected from Kirkpatrick et al 2016, Table 11, Sys.
No. 9 as northern sky object with separation <30".
Solid triple AAC CPM rating with a rather large 2MASS
position error giving a C in the third position.

n.a.

- 556660 and
n.a.

n.a.

n.a.

- coded.

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
- quite similar but large position error makes this a
bit unreliable - yet CPM rather confirmed. Listed also
in VizieR 1/330 as MPN 5399 as "new discovery 2015."

Selected by random with own research in the LSPM cata-

log (Lepine and Shara 2005) for close objects. WDS

object but without V - code and otherwise rather suspect
- parameters. URAT1 666 - 284685 and 666 - 284691 objects

with separation 7.820" and PA 23.075°. This is cer-

tainly no CPM pair and the data suggests LDS 4803

being rather bogus or this is a mismatch.

Selected by random with own research in the LSPM cata-
| log (Lepine and Shara 2005) for close objects. Solid
triple AAA CPM rating.
Selected STF 326 from Wiley 2015 but URAT1 did not
provide an object for the B component, so component C
(WDS V- coded as LDS 883 AC) was taken as substitute.
Similar pm direction and speed but not close enough to
qualify for CPM. Comparison of POSS | and POSS II
images confirmed similar pm for component B. Mosaic
and blinking of POSS images suggests very similar pm
in direction as well in speed. Comparison of UCAC4 and
URAT1 pm data is not possible as URAT1 does not offer
pm data for this object; however the position data
from 2MASS and URAT1 suggests not CPM for this one. A
reason for this might very well be a parabolic orbit
suggested for STF 326 AB.

Table 2 continues ¢
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PMVD
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VD

@
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PMVL A
S

PMVL B | e_PMVL|PMVD PMVL
mas mas ® ®

e_PMVL

WDS

Code Notes

LDS 969

LDS 972

LEP 1AD
(STF 3060)

LEP 2

MLB 277

MLB 441AB

MPN 115

MPN 4

MPN 49

MPN 50

244.89

314.45

202.93

93.59

263.81

53.24

182.34

77.86

77.94

88.54

244.76

315.20

226.96

94.83

258.61

55.57

174.51

82.68

87.55

80.51

2.860

6.141

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2,393.8

1,397.2

2,955.4

2,393.0

370.7

717.0

931.7

1,261.7

975.2

891.9

2,403.2 119.925 A A

1,393.3 150.333 A A

2,653.1 140.213 C C

2,420.0 120.326 A A

361.0 18.293 B A

808.1 38.126 A C

966.0 47.443 C A

1,302.5 64.105 B A

1,003.5 49.466 C A

877.5 44.235 C A

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
- quite similar and position error only slightly above
5%, looks like a solid CPM confirmation. Listed also
in VizieR 1/330 as MPN 5229 as "new discovery 2015."

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed

- quite similar but position error makes this result
somewhat unreliable. Listed also in VizieR 1/330 as
MPN 5368 as "new discovery 2015."

Selected by random with own research in the LSPM cata-
log (Lepine and Shara 2005) as substitute for AB be-
cause URAT1 missed an object for the B component. WDS
notes regarding AD mention: "the visual binary at 573"
isco - moving, same parallax. The D component is ~1.3m
below the main sequence in the (K, V - K) color
\% tude diagram.” Whatever this means, this is most cer-
tainly no CPM. Mosaic and blinking of POSS images did
not show anything conclusive - roughly similar pm
speed and slightly different pm direction. The pm
numbers from UCAC4 to URAT1 for the B component are
rather different and at least the latter do not sug-
gest CPM.

- magni-

Selected from Kirkpatrick et al 2016, Table 11, Sys.
\% No. 11 as northern sky object with separation <30".
Solid triple AAA CPM.

Picked at random from Harshaw, 2016. His results for
MBL 277 were inconclusive (in the form of "2??").
Check CPM results good for vector direction in the 2x
range, while the vector length is within the error
range. The position error in relation to PM vector
length is outside the 10% cutoff for a B rating (22.9%
for A, 23.5% for B). No spectral class for either

star is shown in Simbad.

Picked at random from Harshaw, 2016. His results
categorize MLB 441 as CPM. Check CPM results good for
vector direction but vector length is outside the 2x

D | range; the position error in relation to PM vector
length is just beyond the 10% cutoff for a B rating
(14.8% for A, 13.2% for B). Simbad shows A with a
stellar class of G1, none listed for B.

Selected by random from the VizieR 1/330 catalog after
applying the Halbwachs 1986 distinction criterion with
negative result. Due to the in relation to the proper
motion vector length far too large position error the
"similar" direction and speed of proper motion is

highly questionable - rather unlikely CPM.

Selected by random from the VizieR 1/330 catalog after
applying the Halbwachs 1986 distinction criterion with
negative result. Due to the in relation to the proper

motion vector length far too large position error

(~20%) the seemingly "similar" direction and speed of
proper motion is a bit questionable. URAT1 gives here

an e_pm of 6.5 and 6.6mas - far too optimistic with
the given large 2MASS position error. Yet CPM not
unreasonable.

n.a.

n.a.

Selected by random from the VizieR 1/330 catalog after

applying the Halbwachs 1986 distinction criterion with

negative result. Due to the in relation to the proper

motion vector length far too large position error

(~16%) the seemingly "similar" direction and speed of

proper motion is highly questionable - rather unlikely
CPM.

n.a.

Selected by random from the VizieR 1/330 catalog after
applying the Halbwachs 1986 distinction criterion with
negative result. Due to the in relation to the proper
motion vector length far too large position error the
"similar" direction and speed of proper motion is

highly questionable - rather unlikely CPM.

Table 2 continues ¢
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. PMVD
Object A

T

VD

w

|l —+—>5
s~

e_PMVD

PMVL A | PMVLB | e PMVL|PMVD PMVL

mas

e_PMVL WDS
mas mas [es) - Code

Notes

PKO 5 67.83

PNT 2

SEI 220

SHJ 223AC

SHY 227

(g UMa) 71.16

SHY 378
(HIP 201)

SHY 569

SKF1186 75.25

52.51

159.97 [159.93

174.32 179.54

120.72 [122.65

89.87

324.38 311.46

236.70 |240.72

75.25

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

53.4

1,042.2

996.7

431.9

1,503.1

367.1

1,062.9

1,232.7

26.6 2.001 C C C \%

1,060.1 52.558 A A B Vv

1,003.4 50.001 B A B Vv

250.9 17.071 A C (03 -

1,420.7 73.095 C B C \

449.7 | 20.420 C C C \

940.1 | 50.075 B C C Vv

1,193.3 60.650 A A B Vv

Selected by random from the WDS catalog as V - coded
object. There must be a special reason to list this

object as physical - it cannot be proper motion as the
position error is far larger than the proper motion

vector length. Impossible to detect any significant

change in position when blinking 1953 POSSI and 1995

POSSII images, which isn't surprising given the mini-

mal rate of PM per URAT1 (+003.7 +001.5 and +001.6

+001.3).

V- coded object selected by random from the WDS cata-
log. At the time we first came across this pair, the

PA and separation data had been reversed in the WDS
listing, resulting in our identifying a companion with

no shared CPM. Correspondence with Bill Hartkopf
identified the problem. With the correct companion
identified, the results show vector direction and

length well within the error tolerance, while the

position error in relation to the PM vector length is

at the outer edge of the 10% cutoff (9.6% for the
primary, 9.4% for the secondary). No spectral class
for either of the correct components is shown in Sim-
bad. Blinking of POSSI and POSSII images confirms
direction of PM.

V- coded object selected by random from the WDS cata-

log. Rather similar pm direction, very similar pm

speed and rather large position error in relation to

the pm vector length - CPM possible but not very con-
vincing.

Selected by random from the WDS catalog for very simi-
lar pm direction. PM speed very different far outside
any error estimation and position error in relation to
the pm vector length far above 10%. Obviously not CPM.

Pair separated by 5.6 degrees. Selected from Wielen
et al 1999 as example of one of the very wide pairs.
Wielen argues this a binary pair, while the WDS cata-
log classifies the pair as physical based on proper
motion per findings of Shaya and Olling, 2011. Proper
motion direction is rather different as illustrated

by the Check CPM results, which show vector direction
is also well outside the 2x range; however this may be

a side result of the very large 2MASS position error

for the primary. The Check CPM results show the
vector length is within 2x range; and finally the

position error in relation to PM vector length is

beyond the 10% cutoff for the primary (28.2%) and the
secondary is just within the 10% cutoff (9.6%), so the
CPM probability seems quite low. Simbad shows the
primary (HIP 58001) with a spectral class of AO and

the secondary (HIP 61100 )as K2. Very large and satu-
rated star disks for both components - POSS images of
no use for determining proper motion. Checking the pm
data from UCAC4 and comparing with URAT1 provides a
possible explanation for an earlier CPM assessment:
UCAC4 suggests rather similar direction while URAT1 is
identical with our calculation and shows completely
different directions.

Selected from Shaya and Olling 2011. Slightly similar

pm direction and speed, large position error -
good CPM candidate. No obvious change in position

seen when blinking POSSI (1954) and POSSII (1994)
images. Slight change in PM data from UCAC4 ( -017.6
+018.6 and - 017.8 +019.2) to URATL ( - 014.4 +020.1 and

- 022.7 +020.1) indicates a greater disparity in RA

motion with the URAT1 numbers.

Selected from the WDS catalog as one of the infamous

999.9" separation objects - this one is over 4° sepa-
rated. The position error relation to the pm vector

length renders this object as a rather questionable

CPM object.

V- coded object selected by random from the WDS cata-
log. Very solid AAB CPM rating. Listed also in VizieR
11330 as MPN 9251 as "new discovery 2015."
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Object

PMVD
A

PMVD

B

e_PMVD

PMVL A | PMVLB | e PMVL|PMVD PMVL
mas mas mas ® ®

Notes

SKF 12

SKF 179BC

SKF1840

SKF 229CD

SKF2325

SKF2460AB

SKF2600

SKF 8

SMA 1

SMR 16 AC

SMR 48

208.96

1.66

219.99

230.33

288.80

279.85

253.82

273.98

325.68

91.82

267.10

209.21

5.13

223.56

230.65

282.75

283.01

251.79

274.02

274.10

131.87

316.88

2.860

2.860

2.860

2.425

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2,328.4 2,254.9 114.584 A A

350.1 364.0 | 17.851

256.1 208.6 | 11.618

1,977.6 2,004.6 120.000

316.2 357.3 16.837

1915 199.9 9.786

369.4 427.4 | 19.920

3,273.4 3,368.7 166.052

93.3 15.1 2.710

238.3 136.5 9.368

21.4 38.5 1.496

V- coded object selected by random from the WDS cata-
log. Very solid AAB CPM rating. Listed also in VizieR
11330 as MPN 5939 as "new discovery 2015."

Selected by random from the WDS catalog as V
object. Position error in relation to proper motion
vector length too large to allow a reliable positive
CPM result. PM direction also rather different. Compo-
nent A of STI 1195 is obviously only optical.

- coded

Selected from Knapp 2016 (Measurement of some SKF
objects) - proper motion vector far too short to allow
a reasonable positive CPM result. 2MASS position error
is average ~40% of the proper motion vector. PM direc-
tion indicates rather not CPM.

Object selected by random from Skiff 2016. Prime exam-
ple for UCAC4 and IGSL errors and gaps. IGSL positon
error for component C results in a CCC rating and
UCAC4 does not allow any check as this object is simp-
ly missing. Check with 2MASS results in a plan triple

AAA rating. Counter - check with POSS | and POSS |1
images shows also very clearly common proper motion.
Notes from Skiff 2016: "I previously thought the prop-

er motion of this pair was quite small, since the

nearby fast - moving AB components are moving in the
opposite direction. But in fact this pair has substan-

tial motion itself, now shown correctly in the WDS."
Selected by random from the WDS catalog as V - coded
object. Position error in relation to proper motion

vector length far too large to allow a reliable posi-

tive CPM result. Delta in direction and speed too

large to be considered CPM. Blinking of POSSI (1953)

and POSSI (1998) images shows parallel motion to the

northeast, which matches URAT1 PM data. URAT1 PM data
(-020.7 +007.1 and - 024.1 +005.5) shows and more dis-
parity in RA motion in the primary than is shown in

the UCAC4 PM data (- 019 +003.8 and - 017.1 +004.7).

Object selected by random from the WDS catalog. Check

CPM result shows a rather small if similar proper

motion speed combined with a too large PMVL error

rendering "similar direction and similar speed" re-

sults a bit questionable - there have to be very good
other arguments to consider this a CPM pair.

Selected by random from Skiff 2016. PM direction is
quite similar but pm vector length seems rather dif-
ferent and the position error is about 30% of the pm
vector length - not a good CPM candidate.

V- coded object selected by random from the WDS cata-
log. Very solid triple AAA CPM rating.

Picked at random from Harshaw, 2016. His results
categorize SMA 1 as CPM. Check CPM results show
vector length and direction well outside the 2x error

- range; position error in relation to PM vector length
is far outside the error ranges for both components.
Simbad shows the primary with a spectral class of A5,
none listed for the secondary.

Selected from WDS as SMR object with code V. Solid

triple CCC rating, it remains unclear, why this object

should be considered CPM. Blinking of POSSI (1953)

and POSSII (1996) images shows no detectable motion.

There's a significant change in PM data from UCAC4

(+003.8 - 007 and +005.4 - 007.4) to URAT1 (+014.8 -
000.4 and +006.4 - 005.7), which argues against there

being shared proper motion between the A and C compo-

nents.

Selected from Schlimmer 2013. Classic triple CCC -
definitely not CPM. Schlimmer applied only the sep/

pm<1000 Halbwachs1986 criterion for his CPM check, so

this result was to be expected as the relationship of

the position error to proper motion vector length

makes given pm data completely unreliable.

Table 2 continues ¢
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Object

PMVD A PMVD B| e_PMVD

PMVL A
mas

PMVL B
mas

e_PMVL | PMVD
@

mas

PMVL ¢ e_PMVL

B3
]
7]

Notes

(@]
o
Q
@

SMR 56

SMR 65

SMR 66

SMR 67

soz 17
(HD 155060)

so 8
(HD 18404)

SRT 1

STF1309
(HJL 104)

STF1719

STF1927

187.16 [158.90 |2.860

336.65

92.04

201.90

255.25

96.70

167.06

315.15

222.16

301.88

248.72

245.36

176.97

252.08

94.23

166.85

311.78

217.29

302.60

2.860

2.860

2.860

2.424

2511

2.819

2.860

2.860

2.826

143.7

192.9

80.7

350.0

2,621.4

3,487.8

2,437.2

913.6

1,955.1

2,641.1

134.3

196.4

133.0

237.2

2,834.4

3,291.4

2,409.6

937.9

2,236.3

2,593.9

6.949

9.734

5.342

14.680

120.000

152.971

120.000

46.287

104.785

130.384

c

C

C

Selected from Schlimmer 2013. Classic triple CCC -
very probably not CPM. Schlimmer applied only the sep/

pm<1000 Halbwachs1986 criterion for his CPM check, so

this result was to be expected as the relationship of

the position error to proper motion vector length

makes given pm data completely unreliable.

Selected from Schlimmer 2015. PM direction delta ren-
ders CPM negative. Schlimmer applied only the sep/
pm<1000 Halbwachs1986 criterion for his CPM check, so
this result was to be expected as the relationship of

the position error to proper motion vector length

makes given pm data completely unreliable. No suita-

ble 1.1" POSS | image for blinking available; blinking

with second choice POSS | 1.7" image suggests some
noticeable pm of nearby UCAC4 - 503- 061608 but not so
for SMR65. UCACH4 offers pm data only for one component
but URAT1 has data for both with quite different pm
direction - so this object cannot be considered CPM.

Selected from Schlimmer 2015. Classic triple CCC -
definitely not CPM. Schlimmer applied only the sep/
pm<1000 Halbwachs1986 criterion for his CPM check, so
this result was to be expected as the relationship of
the position error to proper motion vector length
\% makes given pm data completely unreliable. Blinking
of POSSI and POSSII images inconclusive. No UCAC4 PM
data exist for the secondary, but the primary shows
data of +013 - 015.5; URAT1 PM data (+006.1 - 000.2 and
-008.8 - 004) shows significantly less motion for the
primary.

Selected from Schlimmer 2015. Classic triple CCC -
definitely not CPM. Schlimmer applied only the sep/
pm<1000 Halbwachs1986 criterion for his CPM check, so
this result was to be expected as the relationship of
the position error to proper motion vector length
makes given pm data completely unreliable. Blinking

\% of POSSI (1954) and POSSII (1990) images shows slight
southwesterly motion for the primary and due south
motion for the secondary. Comparison of UCAC4 PM data
(-012.4 -23.1and -014.9 -018.8)with URAT1 PM data ( -
009.8 -024.3 and +001 - 017.8) shows a significant
change in speed and direction for the secondary which
argues against shared proper motion.

Selected from Scholz 2016. Similar pm direction, ra-
VK | ther high speed with a delta less than 10% - looks
like a potential CPM candidate.

Selected from Scholz 2016. Very similar pm direction,
VK | rather high speed with only slightly larger delta than
5% - looks like a very good CPM candidate.

Picked at random from Benavides, et al, 2010. Meets
all three Check CPM criteria for CPM. Simbad shows
the primary with a spectral class of G5 and the sec-
ondary as G7.

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is within the 2x error range for
vector direction and within the error range for vector
length; position error in relation to PM vector length

is just outside the B range for the A component

(10.1%) and at the outer edge of the B range for the
secondary (9.8%). Both Halbwachs and Simbad show the
two components with an F5 spectral class.

vDz

The AB pair to TOK 155 AC being thought to form a CPM

VD | triple by Tokovinin - does not look good for either AB
or for AC.

VDZ Selected by random from the WDS catalog as code V
object. Solid CPM triple AAA rating.

Table 2 continues ¢
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Object

PMVD A PMVD B| e_PMVD

PMVL A PMVL B
mas mas

e_PMVL | PMVD
mas P

PMVL ¢ e_PMVL

WDS

Code Notes

STF 289
(HJL 41)

STF 77

STI 117

STI1248

STI1560

STT 30AC

STT 547AB

STT 547AF

STTA 61AB
(HJL 1040)

103.34

19.26

229.06

60.36

192.94

STT 276AB - C[122.91

110.83

99.38

99.38

90.58

112.03

16.40

212.56

55.01

244.93

122.13

108.50

99.73

99.08

84.40

2.860

2.860

2.860

2.860

2.860

2.860

2.531

0.674

0.596

2.860

1,169.0 1,075.1

3825 476.2

118.7 190.9

257.0 347.8

5.9 49.3

406.8 414.2

2,681.0 2,715.0

13,601.2 12,955.3

13,601.2  |13,164.1

1,059.7 1,121.0

56.102 C

21.468 A

7.740 C

15.120 B

1.380 C

20.526 A

120.000 A

160.000 A

141.421 A

54.519 C

Picked at random from Halbwachs, 1986. Check CPM
results show the pair is outside the 2x error range
for vector direction and within the 2x error range for
vector length; position error in relation to PM vector
length is at the outer edge of the B range for the A
component (9.1%) and in the middle of the B range for
the secondary (7.9%). Halbwachs shows A with an A3
spectral class and B as A2. The POSS | images are
overexposed for the A component so blinking and mosaic
image show nothing of interest. The pm numbers from
UCAC4 to URAT1 have changed and at least the latter do
not suggest CPM .
Picked at random from Harshaw, 2016, where the results
categorize STF 77 as CPM. Check CPM results good for
vector direction, while vector length is well outside
D the 2x range; position error in relation to PM vector
length is beyond the 10% cutoff for a B rating (29.8%
for A, 23.9% for B). Simbad shows both stars with a
GO spectral class.
Selected by random from the WDS catalog as V - coded
object. Besides significant pm direction and speed
deltas, the position error in relation to proper mo-
tion vector length far too large to be considered as
V | CPM pair. Blurring of the primary and secondary make
it impossible to detect individual motion in the POSSI
and POSSI images. Considerable change exists in PM
data from UCAC4 (  -020 -014 -012.8 -006.4)and URAT1( -
006.5 -005.6and -007.5 -011.8).
Picked at random from Harshaw, 2016, where the results
categorize STI 1248 as CPM. Check CPM results show
vector direction in the 2x range and vector length
- outside the 2x range; the position error in relation
to PM vector length is well outside the 10% cutoff for
a B rating (44.4% for A, 32.8% for B). Simbad shows
both stars with a spectral class of K.
Picked at random from Harshaw, 2016, where the results
categorize STl 1560 as CPM. Check CPM results show
vector direction and length well outside the 2x error
- range; the position error in relation to PM vector is
far beyond the 10% cutoff. Simbad shows the primary
with a spectral class of B1, none listed for the sec-
ondary.
Picked at random from a list of STT pairs in Bootes.
Check CPM results good for vector direction and
length; position error in relation to PM vector length
is slightly outside the 10% cutoff for a B rating
(20.9% for AB, 20.5% for C). Simbad shows A with a G4
spectral class but has no classification for C.
Just another prime example for the bad data quality of
the IGSL catalog at least for some objects - dueto
the given unreasonable small position error for B the
Check CPM rating would be ACA. With 2MASS as reference
catalog STT 30 AC gets a clear triple AAA rating con-
firmed by blinking of POSS images.
Found by random as very large proper motion pair dur-
ing another research project. Nearly identical pm
direction and rather similar pm vector length but
ODZ | clearly outside position error, the latter less than
1% of the pm vector length. This seems to be a pattern
for very fast pairs: speed difference outside the
position error range.
Similar to even better values for STT547AF - so this
is obviously a common motion triple.
Picked at random from Halbwachs, 1986. Check CPM
results show the pair is just outside the 2x error
range for vector direction and within the 2x error
range for vector length; position error in relation to
PM vector length is in the middle of the B range for
V | the A component (8.0%) and the B component (8.2%).
Both Halbwachs and Simbad show A with a spectral class
of F8 and B as GO. Blinking POSS images shows roughly
similar pm direction and speed. PM values have changed
from UCAC4 to URAT1 and at least the latter do not
suggest CPM.

VD

vDz

VO

Table 2 continues ¢



Vol . 13 No.

—0oSw—~To
- ———

a~so3r-o
OTDOoOO0 UMD
—_

—~+ 0 (0]
® W~ 0
o N
m(‘D/-\
DOO0OO0

own o
Dc —>S <™

- =35

Q=
s~

1

J o u r af Bolble Star Observations Pa g7

A New ConceptChfeaxrki Qigu mtferAssumed CPM Pairs

(‘D—'B—‘r—fo—ro
®S® =-0WwS

-

o —
O 5 S
——c

o< o

SQ wnw o -

=

p
t

=0}
@ ol

o

T U=
ODZTLO
o~ <r—o-

3 - ~°
T3 »o0 0O

©co3 Sowm
Ste3 S5

@]

w S

> O

h
o

n
t

=+

n

D (9]

<0

®O~"STQ X

10N T i e

(0]
o>
(0]

©O0mwowm
o cC

o =

| eDcit(re dc aoshg ecacft
A =ompe oper
veehRINEB = e
n@tmp- of co
rpamt ivnegc tfoorr
suweeéengt pe
.e relation

—hB—
=}
<o

velw)

- 5o —-
STB o

~OoOOoOmOMm =™
VO -TT D

—

8

g
II=="0>-0Ww
© 3~
“o®—o0®—
VDT +TO O SO
- N e] T "
S <OoO~—

@ >

(o e N0
SO+ T
O~ o0~"Zwn
= (@ -

[

|

<
<
Q =

Object

PMVD A PMVD B| e_PMVD

PMVL A

mas

PMVL B

e PMVL | PMVD
P

mas

PMVL g e_PMVL

WDS

Code Notes

TOK 155AC

ucC 193

ucC 203

UC 2692

UC 2840

UC 2988

ucC 302

uUC 303

uUcC 304

222.16 217.01

202.90 [201.90

228.11 228.47

296.48 |295.61

192.20 192.56

308.87 [308.19

74.30 | 86.55

81.29 79.36

245.16 240.11

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

1,955.1

1,058.3

1,447.1

2,135.5

2,385.2

1,331.5

729.1

943.6

792.7

1,797.8

1,068.1

1,469.3

2,126.0

2,362.7

1,332.1

633.6

932.3

788.8

93.823

53.161

72.911

106.536

118.698

66.591

34.068

46.898

39.536

C

A

B

Selected from the WDS catalog as one of the infamous

999.9" separation objects - obviously does not fulfill
\% the numeric requirements for a CPM pair. Attention:

URAT1 shows two objects for TOK 155 A, one of them

with wrong pm data.

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
very similar - position error in relation to the pm
vector length a bit too large for a fully reliable

result. Listed also in VizieR 1/330 as MPN 4986 as

"new discovery 2015."

Cross reference object from Knapp 2016 (Measurements

of some VizieR 1/330 objects). PM direction and speed

very similar - position error in relation to the pm

vector length a bit large - yetgood CPM candidate.
Listed also in VizieR 1/330 as MPN 5447 as "new dis-

covery 2015."

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
very similar - position error in relation to the pm
vector length a bit too large for a triple AAA, else

solid. Listed also in VizieR 1/330 as MPN 4868 as "new
discovery 2015."

Selected by random with own research in the LSPM cata-

log (Lepine and Shara 2005) for close objects. PM

direction and speed very close, position error slight-

ly outside 5% of the pm vector length - solid triple
AAB CPM rating. Also included in the VizieR 1/330

catalog as MPN 5196 as "newly discovered 2015."

Cross reference object from Knapp 2016 (Measurements
of some VizieR 1/330 objects). PM direction and speed
very similar - position error in relation to the pm
vector length a bit large - yetgood CPM rating.
Listed also in VizieR 1/330 as MPN 5467 as "new dis-
covery 2015."

Taken from Table 4 in Hartkopf, et al, 2013. Check

CPM results show the pair is well outside the 2x error

range for both vector direction and vector length;

position error in relation to PM vector length is

outside the B range for both the A component (23.3%)

and the B component (14.6%). A is a class K2 star, no

spectral class listed in Simbad for B. This is most

probably no CPM pair. There's a significant change in

PM data from UCAC4 (+061.1 -000.2and + -056.2 -003.9)
to URAT1 (+053 +015 and - 051.2 +003.2) which shows an
increase in northward motion of the primary. Surpris-

ingly, blinking of POSSI (1955) and POSSII (12 -1991)
images shows a distinct eastward parallel motion for

both primary and secondary.

Taken from Table 4 in Hartkopf, et al, 2013. Check
CPM results show the pair is within the error range
for both vector direction and vector length; position

\% error in relation to PM vector length is at the outer
edge of the B range for both the A component (9.0%)
and the B component (9.1%). No spectral class is
shown for either star in Simbad.

Taken from Table 4 in Hartkopf, et al, 2013. Check
CPM results show the pairs is in the 2x error range
for vector direction and within the range for vector

\% length; position error in relation to PM vector length
is just outside the B range for both the A component
(10.7%) and the B component (10.8%). No spectral
class is shown for either star in Simbad.

Table 2 concludes o
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Object

PMVD A PMVD B| e_PMVD

PMVL A
mas

PMVL B
mas

e PMVL | PMVD
mas P

PMVL g e_PMVL

WDS
Code

Notes

UC 306

UC 309

ucC 310

uUC 3111

uc 319

UC 4962

UC 696

ucC 715

uc 84

014689

UR

UCACA4 754 -

86.11 [105.00 |2.860

156.40

80.55

144.14

54.27

126.77

150.82

233.35

179.84

133.36

167.03

114.89

94.12

144.34

51.57

122.61

153.04

237.83

179.61

135.03

170.65

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

2.860

1,038.8

739.0

1,000.1

863.5

929.6

882.3

961.9

770.7

739.1

443.6

1,118.2

863.7

766.4

938.0

878.1

946.4

917.1

951.6

791.7

782.3

437.1

1,061.0

47.562 C

37.634 C

48.454

43.542

46.900

44.984

47.838

39.059

38.035

22.017

54.480

vuU

vu

vuU

n.a.

Taken from Table 4 in Hartkopf, et al, 2013. Check

CPM results show the pair is well outside the 2x error
range for both vector direction and vector length;

position error in relation to PM vector length is

outside the B range for both the A component (12.1%)

and the B component (14.5%). Simbad shows no spectral
class for either of the two stars. Blinking of POSSI

(1954) and POSSII (1995) images shows distinct east-
ward motion of primary and distinct eastward motion

with a slight southern component for the secondary.
There's a significant change in PM data from UCAC4
(+071.2 - 004.3 and +051.8 - 022.5) to URAT1 (+075.8
+005.2 and +061.1 - 016.3) which shows motion in decli-
nation of the primary changing from south to north,

which wasn't detectable in the POSS images.

Taken from Table 4 in Hartkopf, et al, 2013. Check

CPM results show the pairs is well outside the 2x

error range for vector direction and within the range

for vector length; position error in relation to PM

vector length is outside the B range for both the A
component (14.4%) and the B component (12.0%). No
spectral class is shown for either star in Simbad.

Mosaic and blinking of POSS images suggest roughly
similar pm speed but slightly different direction.
Comparison of pm data from UCAC4 to URAT1 shows sig-
nificant changes, especially in direction; the URAT1

data does not suggest CPM at all.

Taken from Table 4 in Hartkopf, et al, 2013. Check

CPM results show the pairs is outside the 2x error

range for vector direction and within the range for

vector length; position error in relation to PM vector

length is in the B range for both the A component

(8.5%) and the B component (9.1%). No spectral class

is shown for either star in Simbad. Notable differ-

ence in PM numbers between URAT1 (+067.4 +011.3 and
+063.9 - 004.6) and WDS (+066 +020 and +071 +006).
Mosaic and blinking of POSS images did not show any-
thing conclusive - roughly similar speed and slightly
different direction. The pm numbers from UCAC4 to
URAT1 are rather different and at least the latter do

not suggest CPM at all.

V- coded object selected by random from the WDS cata-
log. PM direction and speed very close, position error

in relation to the pm vector length a bit large

rather solid AAC CPM rating.

Selected by random from Hartkopf et al 2013. Very

similar pm direction and speed but large position

error in relation to pm vector length, yet very solid

CPM rating.

Selected by random from Hartkopf et al 2013. Similar

pm direction and very similar pm speed but large posi-

tion error in relation to pm vector length.

Selected by random from Hartkopf et al 2013. Very

similar pm direction and speed and moderate large
position error in relation to pm vector length gives a

very solid CPM rating.

Selected by random from Hartkopf et al 2013. Similar

pm direction and very similar pm speed but large posi-

tion error in relation to pm vector length gives in

total a mediocre CPM rating.

V- coded object selected by random from the WDS cata-
log. Similar pm direction, not this similar pm speed

and rather large position error in relation to the pm

vector length.

Found by chance by checking UCAC4 proper motion vec-
tors in Aladin for another object. Very solid CPM AAC
rating with only the position error a bit large in
relation to the pm vector length but pm direction and
speed very close. No WDS object so far -
754 - 014689 and 754
PA 126.64°.
Selected by random from Skiff 2016. PM direction is
nearly similar, pm vector length seems also nearly
similar and the position error is about 12% of the pm
vector length - not a perfect but possible CPM candi-
date.

- yet

UCACH4 objects
- 014693 with separation 12.557" and
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© SpeckleToolBox 105 N [~

File View Tools Test About
& B[] AL | | Auo |+ | D

Figure 2: The home screen of T

Figure 1. An autocorellogram generated by STB.

is workipomgtant af @m@twurfe.ature for ST

e
r atees od urtd m ver e yg h
ed Bi spectr n?;ﬁ%rlg)gs%a,l[)lr rﬁa[‘,thlcéié bertate
G t b ,

;Bn " ° eos:osobmggni n ssteﬁqelcefdgynt@cﬁld |b¢fo5vaW ien opreal
t ed apoé"’@ fil o f eppurge ?asSoTnBabI
tfhe ’E@Pme@clter u"‘M t hP all &§Ts§ rs€ N Cs€
a h(ee txel s§ta| €] r t he

jo eac [ pans%.
TB Ttoo obd R rnatdé'éﬁtcfddreesl Ifoor
be MdIhte oetw’i‘utH‘ Rif g Hd're pgneddidd i

@ Make FITS Cube(s) |
ing The Speckl e T opeaon

S This utility will read all the FITS files within the selected folder or the set of subfolders within =
the folder, and make one or more FITS cubes from the image files, based upon the selections |=

The S pec kl e Tool Bo x detailed below. N

ur e 2 . -- If "Process only images in this folder” is selected then all of the FITS files in the folder will

be used in the cube(s) and any subfolders will be ignored. If "Process only images in
t the top of the ds

C I' €| lsubfalders” is selected then each subfolder within the selected folder is searched for FITS
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tion (between 30A and 60menwor ksyocbuesmagy bweéel lanpadecloi
tion will work) Jot dowlnr itfhte fdielcel,i nsaa i foemeloff tde tsao
use | ater. l evel you think is best. S

Use t he &t eslleoswc onpoet i on dommes! s;ast o heudgée contains
the star just of f the east hadmei 9fddrme. camera chip
may have to temporarily cuttepp®@wers tiomdibatedl by @l
drive motor to see whichowayvellrretst e driftsfil @hegrt
start recording the fildiaed (2uskilaln pawer nab UBB
mot or When the star drisfearsv@atfdoyhphwet ewe san ke nda wd myh e
(3) stop the poewerdimhg admyil viellgreontwirng session is fin

Use the sl ow motion codnotwno |lasn dt ot arkeet urhne tUSeB ddtrarwv e
just off the east edge osfi st htehec hniepx ta nndo rrnepnegat t he p
I suggest you do at | east Ch2 |dnitf t3s,aldmdwsmyroa it d\w
ter. (1 normally use 20 idmgi ftthe Whaeamescaluinhi at isrognemy
tem.) usually enter 0.2 seconds i

Figure 4 shows the di aclaonge rbao xc otnhatol stsarft svat Be hds |
anal ysis process. turing frames.

This window is very i mpoAtt a@al lamuWt redquyoesenbasi t-
erable user input, so | swialrl, doecweri nigt sgptaece sb yb ed tweepe
l ustrate with an actual deddndsan@dd smm.ss) .

The arefalignagitgheed red circWe Cadgedutydy) dheck the &
where you enter the maxiOQutm ineurnsb,erand deatantelse tmejuse
for the analysis. The deffoarula ver v, 00hbubagwduomawnc
ify any number you wish. For instance, if you havea | mpr oves the accuracy. ( Wi t
camera chip whotssgedtongn dxg ssutisomesastmore than 2 stan
shooting at very short iRMSglriannd omnf ttihmee sdr(iwfhti cahr d ir¢

@ Drift Calibration Analysis = | ] ]
Operation

This utility reads all the FITS files within the selected folder and calculates the image scale and camera orientation

based on the calculated centroid of the brightest star within each of the images. The FITS header must contain the exact
time t he image was ta e time information and the J2000 Declination of the star are used to calculate the

imags . If the time ca determined from the FITS header then only the camera angle is calculated. =

MaxImages 1000 | SelectFolder and Start Kill Process
Image Time Flux RMS Centroid
Image Selection e Results a
Xvelocit 'second Apparent Dec 00 00 00 RePlot
Stant Time 0 seconds J E2 e ;
Y velocity piy/second
Stop Time 100000  seconds
P Velocity pigsecond RMS Star Diam arcseconds
Reject Outliers 2 sigma X Sigma arcseconds Camera Angle degrees
e RePlot ¥ Sigma arcseconds Image Scale AS | pixel
Xvs. Time Y vs. Time Q) Xvs.Y Plot Scaling @) All Points Used Points Only

Figure 4: The Drift Analysis dialog window
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Callout 6 is where STBdrdiifstpd,aytshda tmear,sus$tasndcaadd t
final drift 1ine. change very |little, whi ch i

Figure 5 shows the Drisfot dAmdltydiis ewi hdowcalcthwvat i
with a drift file we capt urheed RMS tdh ea neetteerr R g ulhwes st

The numbered callouts imditdhat i wimdofw shewqadlitheo
maxi mum number of fr amessédr wasteidon,( 28s tthlkee sg@ao et i mk
0.2 seconds into the filiemag(e3) Hdvee wWeerc,l itntaits omwalodi e R
(4) rejection of outlietdhedotmargnhanmde andmabe fc a@me
me an, (5) the RMS di ametiesr toHferRefgurlausai nebhatci second
(6) the camera angle (wehberwspkclet oydu ucetneorrntihn)e,
(7), the pixel scale i n mawe sfteomntdibepai ghit xdlased on

Since we did this drifstwith Regulus just west of
meridian (and the OTA on Thesemet hsedde soff atshte amodu nd
the camera-lagl78 Ashdws aakualg oheehtasitod0 or 25 ,mi
must be set by adding 18(0uAnlteos st htihse tcoa noebrtaa iwna s3 .n207tA .
the OTA on the west si ded nofwhti e rncausret Yy o tuhedoczmmerdooaa
gle given by STB is the Lca t u me
urements BuUt note that 2i nﬁaro%cei$% ggt éﬁfferé%k?%
your OTA (doing the n@ﬂor':ro el i T4Q QLA 1rrg E lg,s, dT
need to add (or subtrac)ED 1tg)0}§prr9ege§ et g aan ghé
stars measured on the opfp'olsei tSel Zs& d%n ffatshtee "'moPun@ ¢ €aSs
side on which you captur®fd th& idPages. The Process

An Excel spreadsheet IetshewnihpuFi ke Besults o
each drift analysis to comf8i® PNeChék ,"?%t% &albél't&
ation, and standard error. (We find that beyond 25 t hi's  button o@enfsi lehedicemp

° Drift Calibration Analysis S - =
Operation

This utility reads all the FITS files within the selected folder and calculates the image scale and camera orientation

based on lculated centroid of the brightest star within each of the images. The FITS header must contain the exact |
time that nagp was taken. The time information and the 12000 Declination of the star are used to calculate the

image scal@™T the time cannot be determined from the FITS header then only the camera angle is calculated

Maximages 1000 Select Folder and Start Kill Process

H\160516 ASI290 F10 JCR\REGULUSD2\160516_20560\REGULUSD2_7_0999 fit

Image | 1000/1000 Time 11.178 Flux 12540 RMS 33 ee\mmld 75791 3403
Image Selection Results
Xveloci 7459 'second Apparent Dec 115310 RePlot
Start Time 02 seconds 7 (= G .
¥ velocity 4.26 pix/second
Stop Time 100000  seconds
P Velocity 7471 pw’seconde RMS Star Diam 169 arcseconds
| i i 3
+ ct Outliers 2 sigma X Sigma 067 arcseccnd@ Camera Angle -17673  degrees
[ RePiot | Y Sigma 028 arcseconds Image Seale | 019702 AS/pixel
b J
Xvs. Time Y vs. Time Q) Xvs.Y Plot Scaling Q) All Points Used Points Only

Y Centroid vs. X-Centroid

Figure 5: Drift Analysis wusing Regulus at f/
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which you may navigate tocwheréeé ogoamhdéCal bbaotedlt la
FI'TS cubes you wish to amaM ytzee.t Weak mahheproatesodroet
cube at a time or do a hadem gLadbtess B8n as many cu
as you wish. Figure 8 is the autocorrel
I f you want the proces2ddedwidthbensStiRe fled eSaCaidei wr a
separate folder (which Il eatewdys(We', lals elx pfleaumd tthilad
makes it easier to |l ocateWeheaemeldatter )worckl iacrk tHies ba
to Callout 2 and then uswe tdhoe thhreo weee shuutethreemt ( Ce&Fli Ir s u
to | ocate the folder youmaget Thespraocoedeedlohicl ars i
stored in I f needed, crcelaitekitrhge tfltod dEnl. arge button.
You are then ready to ulreegi9n processi ng. Click the
Process button (Callout 4Nekbo, bwgi wanB8TBowtcl eabhhap
play its progress as it noperes,anrde asthsk,e drhde pErtaaae sismeas
FI'TS cube you have sel ecdoende. bDye puesnidni gn gt dobne d ehfe§ ese ezdet
your files aBd pyroouwre sc @ mpestpeere d , t his
normally takes between-fiBg ahdclHOngni onuttelse pleev el0D (
frame cube shown in Figure 10 appears.
When finished, you may ®&Nlooxe tthlee sPri @deeaes snielmg dlad -l
|l ogue window. I f you wi sshl itdberchaeanrk dhag ybutoptbees
files went to the correthefohtdensi upgegraeh Wi lnadtotwesn
pl orer to find the fol dbeowytolue sauwetca cfdrerde | aongdr alme | o0 e ¢
that your processed fil es Neorte ctehehroew t he background
6 . Speckl e Reducti on anlr‘“ @gﬁﬁllerStlslnlwgeglcjiLE I
Now that you havefsdeatregbns |edhtah aFLiitm@(fc?rr el ogram
and pixel scal e, and hayeg giu dte Yr0ouT FI TS ub'es ai
processed them, you are ngeady, ot 0n oSat & leta d(§/0|trbg p%pq,%lf
reduction. To do so, useibRe TROLE) MeRUiRBdasSEl EME
rI;SpeckIe7eRoer|hJ|ectdioanlog wirgql]%wdﬁgpyya Wi”ndow shown in I
igur e Wi open.
This dialog window is the ndart "gf $Fg2 Y me 28,
plain its use by first explaining how to generate ¢

FITS cubes to be processed Add Suffix

Select FITS Cubes... ] 49 cubes selected _PsSD

Target Folder

| Save Images in New Folder

H\160516 ASI290 F10 JCR\PSD Test Browse...

Ready... o I Process ‘ Cancel

Figure 6: The Process FITS Cubes dialog windc
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@ Speckle Reduction A

AP s S | S L .

Double-Star FITS Cube or PSD File
N/A

Reference-Star FITS Cube or PSD File
N/A e Browse...

Ready. Kill Process

Remove Photon Bias

v | TopMost

Filters e Deconvolution

v| Gaussian Lowpass 50  pixel radius @) None
Use Reference: ~ Max Enhansement 100

Subtract Symmetrized PSF

V| Gaussian Highpass 5 pixel radius

v Interference

Image Size N/A pixels Display PSD Recalculate Image and Display

Semi-Automatic Reduction
CSVFile |N/A
PSD Dir | njA

Figure 7: The Speckle Reduct

P a g%8

Data Reduct i

on di al

@ SpeckleToolBox 1.05

File View Tools Test About
5 B KX (R AL | - [ Auto [ +& [ €D

Levels

Button

[ 100%

PX4

Figure 8: Autocorrelogram
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© SpeckleToolBox 1.05 e L @ Set Levels &

File View Tools Test About

S B K| X R AL [ Ao |+ [ D Q) Linear Sqrt Log Auto Levels Auto Zoom Zoom Full v| Stay On Top

¥

@
c
]
(]
]
o
o

Qccur

0 2591 27776 OK  [ancel

Figure 10: The Levels Button

0.001315 200%

Figure 9: ARG 24 zoomed
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0 Photometry/Astrometry &J
Aperture Diameters Centroid (J2000)
Object 15 X 438
BG Inner Y 747
BG Outer 22 RA N/A
Automatic Dec N/A
Background V| Lockto Peak
Mean 0 PSF Size and Shape
SD 0 @ RMS Diameter
FWHM (Gaussian)
Object FWHM (Moffaf)
sEy DR Pixels | 693
Signal 347 Arcseconds N/A
SNR 0

AspectRatio| 17.8%
Mag 0.0021 Angle| 786

v| TopMost
Speckle Calibratio

Delta 3.06 deg E 019557 AS/pix

Speckle Astrometry
Frame @ 225724 deg 172654  pix

Observed = 222664 deg 33.766 AS

Figure 14: Results of the Aut

Comment ++

OutFile Brwse ] ]
Speckle Calibration

Auto Detect Save Resulis

Delta 306 deg E 0.19557 AS/pix

Speckle Astrometry
Frame | 17313 deg 90562  pix

Observed 17007 deg 177113 AS

Figure 13: The Astrometry|

When we place the circle over tFhgurceo mpanAisononset ay ras
bottom of the frame, the screen wil/l l ook as shown
Figure 16.

By right clicking at thi fly ol
the right of the mouse wit s show
Figure 17.

We want to select tRSeetl a u,
Target dWhceant iwoen.do, t he as
wi || update to the new nu gur e 1
These number s ar e i n cl os 2012
measure and show that ove 4 has
moved about O0.14A clockwis ed Rh
by about 0.1405".

Any time the companion s Thet
of 180A or Il ess, STB will it whe
Aut o Detect button is cli on ha
value of greater than 180A anion
wi || have to be manually s

Manu al selection can be gur e
shows the settings for th ed for
solution just derived. Th j ect

Figure 6 s eA entatneuda Icloympani on
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Center Speckle Calibration
Zoom + Delta 306 deg E 019557 AS/pix
Zoom ++ Speckle Astrometry
Zoom - Frame 353.122 deg 90.558 pix
Zoom -- Observed @ 350.062 deg 177105 AS

Nearest Catalog Star

Aperture + Figure 18: The updated astrom
. Aperture ++

UL | arger while Figure 21 show

Aperture -- small er.
Set Reference Location Note how Il arge the _gafee’? A
i far larger than t®ewhc dnepainn
Figure 21 it is much smalle
When the Object Aperture di
Figure 17: The -onatnurmdnis.el graty om if ¢ Kk up background Noi S
gram and | ead to a faulty ¢
the Object Aperture is too
ture is critical for a @Pylmouwlt mahneu agdr escoilsuet iloonc ada s owe K
having as c¢lean an aut otcroumedtogd abny atshep s®d ielxlte owi t
star i mages that are s mal |Adrs ot hnaont e hte h @ihojcekb €T 0% s ec &k kb
Note how the setting othéadkedeaWksenat Bies eics i bime c¢ 4
t hat is larger than thel @aomgeaneinoonu gsht,arc g nCtad rliorug ©2h e
ure 20 shows the effect cofmpmakiomg stttae @bhijlectpl Aper tal

&) Photometry/A

Aperture Diameters o:ennoid (J2000)
Object 15 X 117.16

BG Inner 16 Y 217N
BG Outer 2 RA NJA
Automatic Dec NJA

Background V| Lockto Peak

Mean PSF Size and Shape
SD @ RMS Diameter
FWHM (Gaussian)
Object FWHM (Moffat)

Max Pixels | 6.1

Signal Arcseconds N/A

SNR AspectRatio, 11.9%

Mag Angle| -182°

Figure 19: Effect of Object Aperture on a manua
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Aperture Diameters Centroid (J2000)

Aperture Diameters Centroid (J2000)

Object g X 1704
BG Inner 16 Y 21797
BG Outer

Object 30 X 117.07
BG Inner 16 Y 217.74

BG Outer 22 N/A

Automatic

Automatic Dec N/A Background | Lockto Peak

V| Lockto Peak
Background Mean PSF Size and Shape

sD @) RMS Diameter
FWHM (Gaussian)
Object FWHM (Moffa)

Bt Pixels 25

Mean PSF Size and Shape
sD @ RMS Diameter
FWHM (Gaussian)
Object FWHM (Moffat)
Max Signal Arcseconds | N/A

SNR

Pixels | 1063
Signal | 62843 Arcseconds | NjA
SNR 0

AspectRatio| 1%

Mag Angle| -179°
AspectRatio| 11.9% L

0.2688 Angle| 83’ | TopMost

Figure 20: The Object Aperturki gwrd odl: aTrlhgee .Obj ect Apertur

Sometimes it is n ckgroun
of the autocorellog free.
wi || be particul ar/l s of u
magnitude.) When th a prop
sized Object Apertu tion w
not work as designe ompani o
star wi || pul | t fcee
that happens, your he Loc
Peak box and manual compan -
ion star. You wil!/ a trade
some accuracy.

Figure 22 shows a here 1t
area around the com e.

In a case | ike th to | o
onto the companion ( the pri
because there is too ou woul
have to manually pl a e over
companion with Lock right
click and select Set ram for

e .
7. The Gaussian Fi

I f we return to the Spefscik a g i 0 W o -
tice that the bottom halﬁ‘ah#arfshesfé]ev%efrtfatldNio(Fpéojtni(\évJ’nefsrorf(a thsrpé
Figure 23). . . Proper  settimn of the two C
Callout 1 is Whe@efWbtn@iraznesqtch‘leu%tet%fgion and meas
tings. Callout 2 is wherep Weg |SfdogiPe ctall® sdyesCiOeny Ol 4t
star parameters And Calkloyter 3 wher & iC cfkd)\,g)xpatshsatc
l ows us to display the powefyncSiPieslnt r @1 FO8SwhYeRengt
age. We will now cover e Eeo? éﬁdzspg/gug?&iGO%Sf it ed
using materi al g e n ér oauuwstlfyo u P i QYan S
David Rowe and his coll a oS:atdBrb!llngg’ésegerilggt.
Gaussian Lowpass Filter (CaIIoush_%ngéF

For a run on a specific tele c_'eg‘f_)the Filters ¢
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Remove Photon Bias
|| Gaussian Lowpass
[¥] Gaussian Highpass
256
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st em. [
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[¥] Inteference
PSDDir [N/A

H:\160516 ASI290 F10 JCR\PSD\ARG 24 2_PSD fit
CSVFile |N/A

Double-Star FITS Cube or PSD File
Reference-Star FITS Cube or PSD File
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Semi-Automatic Reduction
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The Speckle Tool box: A Power ful Data Reduct i

Deconvolution (Call out 243T>, the autocorrelation of

There are three DeconvpHearte.onA opdnwersii e Ntonway Utse
Reference PSD, and Subtnnadtn 3y nsnpeetcrkil zee dc uPbSeF . o0 fE aac hn e
is discussed bel ow. effective deconvolution wil

Nond&l t hough not recommpbedlelde oclpserkMeat iiom-s t hat a
terferometry reduction ctalme bpoiactcompl ivd eewd owi tthloait a
use of single reference tsetlaerssc ofpoer pdoeicnotnivnog.utWe nf e élo
option, simply select Noonbes eurnvdee ra Dseicnognlveo Iruetfieorne.n clet
be quite helpful t o appt g taheGaduosushilaen shiagh i pad®st i
when not using deconvol staonmudth, sofi sc oeusrpseec,i ablel ybrti
case when wusing STB to analyze pairs too wide or fa
for speckle but for which you Want<l>the accuracy of
STB solution compared to |l ucky i< ﬁgg—gng

Use Ref er elnhcee uPsSeD o f deconvol utii n

reference stars is highly recommended. Not only wil
sharpen the double star SMRigaefteart swmiddkIlad spor e pernpocvees ¢
of the & ed ptsicoaple aberrati dms,usiencd udéhegr amee estar f
fect of the central o b s tUswc tRiedre.r elnrc ea PABiDt iaond, sieft tif
ence star was taken closentmagei meptamd Iwmesatiendc |nuedaerd
doubl e star, deconvol utiwom hwt he gtermedwva@gt hmuocfh tdfe die
atmospheric dispersion ainde ablr oraedf etracinic ed PeSDtsoc t he ef
of seeing. Deconvoluti on Wiulblt raeltp Siynmreehtime szoepda | FOPSWH mw
es. I f the reference starelioped poorchmaseh f6om dbeb
star, there are cases whkace ataamasseAdeymmnei onzedanP:
for doubles with dim, clamns® ¢6mpsaunbitornasc.t ed from it

Deconvolution is basedsymmehei €al |l pwihg mAt Beman-
ical properties: (1) the recorded image of avery short c u-t @l et ect compani on. Thi s 1
exposure i s thefperdiendlgetuiosgfrd oM tthh ec awutoitcant,i osbhtyg 8
the object with the PSF toefl etshceo ptee | agbsecrorpaet ipolnuss ctahne mi
taneous atmosphere, and p(iX)p|tafe pspnyechyiicgn gperat.i
can be implemented by takirphggli'he gi npjesrpsS € yFopgp ey ftr
form of the product of gdreweFeonuriwed ddt@adSd Of dSo oOrfa m
fperdiencatge and the point gspPercgady|f Wegptsijan (f|?$ﬁ’])ge0qpatt
the telescope plus inst nthn ous atm?scph re. §¥mbol
cal ly: [ Process al out

F(I) FEO) FET) Ki || Process simply st
speckl e preprocessing.
whekKe ) denotes t hle sFdureigaarctt g, i
i mage r@ic® rp&ediencatge of t%ﬁeamo'ée]:%iftig[g an OutFile U
an@is the PSF of the te eNscorgethplubstltnstanftatnheous
at mosphere. Speckl e interfe Jmetrey ic;s bPa's % on Qved
i ng a | arge number of éggyprs%m#? exopro 'r & "W A
if re0¢ he at mospheric SeEiﬁtAf(Bglrl Br?w shtau hsgs'tt)gé(ne rtnggc
average of the above equat] [ trﬁa fror S € . I
| el>, G@>< alrddenote the av%‘?%%%%i%éftﬁéf@ Q?ﬁe&%q;rhogc
rier tr dOsfa@ndess odefi ned vV €, t e g
can calcul ate an approxpgggloarpd onﬁatthr?éna(f:bﬁ.ﬁib.y N4
form of &t hpeo webrj escptect r al mc?@ﬁ'§i’tf (6'IQ§II51)r aSeV|atf|ons,
Taking the inver s@ Fyoiu P Y P Ha ﬁw@ﬁaﬁtoﬁr\spétc' tyh a f
an approximatfsomutocoheeor!8$tibc*:r€,'n i ' odne 0 q e T
the telescope and atmospuereI rCe, Mo n%ed.W'Tnhiosz\}oarnocegs.arsv
called deconvolution. ate onee) Where yodu ant B
To perform this operatg%% .fQNIedeh.ree'dS aﬁele%(fti?n%’tet)()?
ut Fil'e window.



Vol . 13 No. 1 J o u r af Rouble Star Observations Pa g6e6

The Speckle Tool box: A Power ful Data Reduct i

u
n I Speckle Astrometry I o
ady to s Frame | 353122 deg 90558  pix ¢
ts
e

has be Observed | 350062 deg | 17.7105 AS rst r

@'_"'_"U"B
s iy @ B}
o< E

> .
n

Figur e 27, the CUPETS &6 sTh%o%ﬁ]Ei'oeeOPt
t record. The top row

pu
RE&EV é&hPH hTé“r‘?Steheabnﬁs’r rV'f
e | {
f r

3

= R B¢ Bl

ffrbmowe eb¥aﬁul§th8f
i abl e,
mPeE frﬁcr%‘)ﬂ‘ajnttdwre

- -, —

OH
n=-
d<«o0Zo00a
[
~_3

o—0
®<so
Ul—f
o -

e | ast c al
sA matr s Rsbesap aaul
osnist i fomr arsgel|
pabat i @mh envee
6 ul be an

rhee agh
d by P!

B cfreadn

ScCcoOO0O——
O w»w =0T — —

Num Target ThetaOD ThetaC ThetaO-C RhoO RhoC RhoO-C ThetaF RhoF ApD Relnt DMag Comm
24 00283+6344 111.831 91 20.831 0.3857 04 -0.0143 100531 33.251 12 0.2216
76 01036+6341 4.098 19 -14.902 0.2226 03 -0.0774 352.798 19.192 12 0.2312

1 00022+2705 228B.354 273 -44.646 0.166 08 -0.634 217.054 14.312 12 0.0571 Close onel
2 00024+1047 69.213 73 -3.787 0.2468 0.2 0.0468 57913 21.273 12 0.0535 Prediction close.
3 00029+4715 294.729 295 -0.271 1.5947 16 -0.0053 283.429 13747 12 0.155 Wide and easy. Prediction right on.

4 00046+4206 105.922 95 10.922 0.1304
5 00055+3406 307.239 304 3.239 0.15
6 00073+0742 321309 323 -1.691 0.3515
7 00085+3456 52.817 79 -26.183 0.1383
13 00118+2825 67.367 69 -1.633 0.4474
14 00121+5337 317.605 313 4.605 0.3344

0.0304 94622 11.244 5 0.0486 Very close but good solution.
-0.05 295.939 12.933 5 0.0675 Also close. Prediction off a bit.

-0.0485 310.009 30.3 11 0.2919 Easy. 2nd & 3rd order images.

0.0383 41517 11.922 5 0.1508 Close. Solution not stable.

38.571 11 0.1454 Easy. Prediction close.

0.0344 306305 28.827 11 0.1709 Very easy.

SRREEEERE
g
&
g
9

18 00174+0853 305.499 307 -1.501 0.1556 -0.0444 294.199 13.417 5 0.0411 Difficult. Not quite stable.

19 00174+0853 303.657 307 -3.343 0.1553 -0.0447 292357 13.386 11 0.1254 Easy and stable.

20 00205+4531 96.724 102 -5.276 0.656 -0.044 85.424 56.553 11 0.089% Verey easy. Clean!

21 00209+1059 118.746 117 1746 0.7557 0.7 0.0557 107.446 65.145 11 0.1286 Very easy. Clean.

23 00251+4803 273.507 242 31507 0.3186 03 0.0186 262.207 27.464 11 0.0335 Prediction off, but not too far.

Figure 27: The OutFile structure.
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J o u r of Bolble Star Observations

MI cr omet er Measures of

Ni el s -KWiuedtshe n

A b s t ir Mi@dmeter measures of double stars made with his own
10 cm and 30 cm reflectors are presented.

Il ntroducti on

In late 2001, Inger Wieth-Knudsen made
available to Charles Worley the original meas-
urement cards of Dr. Nils Wieth-Knudsen con-
taining the observations made towards the end of
his career at his personal observatory (Figure 1).
The original cards are cataloged in the James
Melville Gillis Library of the U.S. Naval Obser-
vatory. The 471 measures recorded on these
cards are grouped into 211 means of 59 systems,
and include 33 measures of differential magni-
tude. Made with his 10 cm and 30 cm tele-
scopes, they are now part of the inventory of the
Wieth-Knudsen Observatory”. The observation
dates range from 1961.32 to 1989.34 and the
measured separations range from 0.6" to 2897".

Measur es

Table 1 summarizes the measures of Niels
Wieth-Knudsen from his prior publications and Table
2. The median separation and magnitude differ-
ence is provided as well as the aperture of the tel-
escope and the years the measures were made
for these data. Also, a brief description of the
method of data collectionisnoted.

Table 2 presents these data. Included are the
WDS and Discoverer Designations listing the sys-
tems observed in Columns 1 and 2. Columns 3
through 6 give the actual measures, epoch of ob-
servation, position angle (measured from north
through east), separation (in seconds of arc), and
V band magnitude difference (when provided).
Column 7 gives the telescope aperture (in meters)
while Column 8 gives the number of nights in the
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Figure

mean position. Column 9 gives any notes of the
cataloger.

Compilation of the

(Continuédd on

Let-Kreudodn Ithg eCh aMi led sh

measur e


http://astronomisk.dk/wieth-knudsen-observatoriet/

Vol

13 No. 1 J o u r of Bolble Star Observations Pagée9
Mi crometer Measures of Doubl e Stars
Tabl e 1. Statistics of Sampl es
Dataset Means Measures Sepgration Magnitude -Difference Method Aperture Years
Median ( } ) Medi an ( &m) (m)
1953 13 13 15.85" 1 0.2 1968 - 1975
1956a 51 51 1.47" 1.40 1 0.6 1973- 1975
1956b 119 443 2.42" 2 0.3 1973- 1975
1957 360 673 0.78 1 0.6 1951
Table 2 211 471 2.59" 1.20 3 0.1 & 0.3 1984-1990
Tabl e Notes
1. phot ogmwa pnfaidé auimo 4 @ ctuesc hni que
2. mi cromdtteerf ractor
3. mi crometredf | wictt lor
Tab2lMeasur ementSst aorfs Doubl e
WDS Desig. Discoverer Epoch 0 Tel. Aper.
a, & (20(?0) Designation 1900+ (°) ('p') am (V) (r$1) n | Note
00499+2743 STF 61 66.66 119.1 4.44 0.3 1 Q
01535+1918 STF 180 AB 66.99 1.3 7.68 0.3 1
01535+1918 STF 180 AB 68.60 1.0 7.91 0.3 1
01535+1918 STF 180 AB 69.70 1.8 7.66 0.3 1
01535+1918 STF 180 AB 77.79 0.5 8.05 0.8 2
0202040246 STF 202 AB 68.76 288.0 2.14 0.3 1
0202040246 STF 202 AB 77.70 296.3 1.87 0.8 1
02291+6724 STF 262 AB 79.90 238.3 1.95 1.67 0.8 1
02592+2120 STF 333 AB 77.79 206.8 1.49 0.8 1
07346+3153 STF 1110 AB 63.29 157.2 2.11 0.3 3
07346+3153 STF 1110 AB 67.29 139.8 1.81 0.3 2
07346+3153 STF 1110 AB 68.38 136.7 1.72 0.3 3
07346+3153 STF 1110 AB 69.25 133.0 1.87 0.3 5
07346+3153 STF 1110 AB 70.16 129.1 1.86 0.3 1
07346+3153 STF 1110 AB 72.35 122.9 1.99 0.8 1
07346+3153 STF 1110 AB 73.01 121.0 1.97 0.8 1
07346+3153 STF 1110 AB 74.25 116.3 1.88 0.8 2
07346+3153 STF 1110 AB 76.00 113.7 2.06 1.41 0.8 3
07346+3153 STF 1110 AB 77.23 107.7 2.11 0.85 0.8 4
07346+3153 STF 1110 AB 78.13 104.0 2.26 1.25 0.8 2
07346+3153 STF 1110 AB 79.26 96.5 2.29 0.81 0.8 3
07346+3153 STF 1110 AB 80.27 92.7 2.28 1.12 0.8 2
07346+3153 STF 1110 AB 81.03 96.1 2.35 0.8 1
07346+3153 STF 1110 AB 82.14 95.4 2.20 0.8 1
07346+3153 STF 1110 AB 83.28 89.7 2.42 0.8 3
07346+3153 STF 1110 AB 84.32 86.5 2.72 0.8 4
08122+1739 STF 1196 AB 69.22 294.2 1.15 0.3 1 X
08508+3504 STF 1282 67.25 277.4 3.98 0.3 2
09184+3522 STF 1333 67.25 46.3 2.01 0.3 1
10200+1950 STF 1424 AB 67.35 120.8 4.51 0.3 2
10200+1950 STF 1424 AB 69.26 121.0 4.43 0.3 2
10200+1950 STF 1424 AB 74.22 120.7 4.50 0.8 1
1020041950 STF 1424 AB 77.29 121.8 4.03 1.09 0.8 1
10200+1950 STF 1424 AB 89.34 123.4 452 1.15 0.8 2
11182+3132 STF 1523 AB 74.27 116.4 3.29 0.8 1
11182+3132 STF 1523 AB 84.32 90.7 2.46 0.8 4
12043+2128 STF 1596 76.31 238.3 3.56 1.12 0.8 1
12043+2128 STF 1596 89.33 245.3 3.34 0.8 1
12417-0127 STF 1670 AB 63.34 307.6 4.76 0.3 2

Tabl

e 2 conti

nues

on
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Mi cromet er Measures of Doubl
Tab2 e(continued). Me&Sad aurrsement s of

;/\,/DGS l?gglé;o) Dlscover:irofesz.gna— ].Egpoooc.h-,- (g ) ( ’p’ ) Am (V) Tel. ?r?];)r. n Note
1241771 01 23TF1670 AB 80.35 299.1 3.27 0.8 4
12417-0127 STF1670 AB 85.39 292.2 3.08 0.8 4
12492+8325 STF1694 AB 67.66 327.0 | 21.30 0.3 2
13120+3205 STT 261 74.37 341.8 2.40 0.8 5
13120+3205 STT 261 77.39 342.6 2.34 0.8 3
13120+3205 STT 261 80.36 343.6 2.43 0.8 1
13120+3205 STT 261 84.31 337.3 2.55 0.8 1
13375+3618 STF1768 AB 73.40 105.8 1.83 0.8 1
13375+3618 STF1768 AB 77.38 1075 | 1.91 | 1.63 0.8 1
14407+1625 STF 1864 AB 62.44 107.8 5.86 0.3 4
14407+1625 STF 1864 AB 63.31 108.1 5.95 0.3 3
14407+1625 STF 1864 AB 73.41 107.2 7.32 0.8 1 X
14411+1344 STF 1865 AB 73.41 303.4 1.34 0.8 2
14411+1344 STF 1865 AB 74.38 306.7 1.10 0.8 1
14411+1344 STF 1865 AB 77.37 309.0 1.11 0.8 4
14411+1344 STF 1865 AB 78.43 307.4 1.12 0.8 2
14411+1344 STF 1865 AB 80.40 309.3 1.13 0.8 2
14450+2704 STF1877 AB 77.39 344.9 2.76 | 2.35 0.8 2
14450+2704 STF1877 AB 78.41 344.6 2.68 | 2.50 0.8 4
14450+2704 STF1877 AB 79.46 345.0 2.55 | 2.45 0.8 1
14514+1906 STF 1888 AB 76.39 335.1 7.67 | 2.23 0.8 1
15038+4739 STF 1909 73.40 355.2 0.53 0.8 1
15038+4739 STF 1909 75.43 11.8 | 0.73 0.8 4
15038+4739 STF 1909 76.48 18.3 0.85 0.8 4
15038+4739 STF 1909 77.39 20.1 0.87 0.8 2
15038+4739 STF 1909 78.42 26.7 0.99 0.8 4
15038+4739 STF 1909 82.42 31.4 1.40 0.8 3
15038+4739 STF 1909 85.39 38.3 1.43 0.8 2
15038+4739 STF 1909 88.45 46.0 1.61 0.8 1
15075+0914 STF 1910 77.41 211.8 | 4.15 0.8 1
15232+3017 STF1937 AB 67.58 180.6 0.73 0.3 1 X
15232+3017 STF1937 AB 77.46 247.5 0.46 0.8 5
15245+3723 STF 1938 Ba,Bb 78.43 14.3 2.19 0.8 1
15245+3723 STF 1938 Ba,Bb 82.55 17.1 | 217 0.8 4
15348+1032 STF1954 AB 67.40 177.9 4.01 0.3 2
15348+1032 STF 1954 AB 77.39 175.2 3.93 1.16 0.8 2
15394+3638 STF 1965 62.48 303.3 5.94 0.3 3
15394+3638 STF 1965 63.41 303.1 | 6.15 0.3 2
15394+3638 STF 1965 67.62 306.0 6.27 0.3 2

e
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Star s
Doubl e

Table 2 continues on next page.
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Tab2 e(continued). Me&Sa aursement s of Doubl e
;/\,/DGS l?gglé;o) Dlscover:irofesz.gna— ].Egpoooc.h-,- (g ) ( ’p’ ) Am (V) Tel. ?r?];)r. n Note
15394+3638 STF1965 77.48 309.2 | 651 | 0.86 0.8 1
16009+1316 STT 303 AB 77.48 1634 | 1.34 0.8 1
16009+1316 STT 303 AB 85.39 176.7 | 154 0.8 1
16133+1332 STF 2021 AB 62.49 346.4 | 4.18 0.3 2
16133+1332 STF 2021 AB 67.52 3472 | 4.12 0.3 2
16133+1332 STF 2021 AB 69.44 352.0 | 4.20 0.3 1
16133+1332 STF 2021 AB 76.50 350.4 | 4.08 0.8 4
16133+1332 STF 2021 AB 77.39 350.6 | 3.98 0.8 4
16133+1332 STF 2021 AB 82.52 353.6 | 4.56 0.8 4
16133+1332 STF 2021 AB 85.51 356.2 | 4.10 0.8 3
16133+1332 STF 2021 AB 88.45 3543 | 3.98 0.8 1
16147+3352 STF 2032 AB 67.65 231.7 | 6.53 0.3 2
16147+3352 STF 2032 AB 68.51 2325 | 6.40 0.3 3
16147+3352 STF 2032 AB 69.42 232.8 | 6.38 0.3 7
16147+3352 STF 2032 AB 76.48 2323 | 6.15 | 0.98 0.8 1
16362+5255 STF 2078 AB 68.39 112.5 | 3.41 0.8 2
16362+5255 STF 2078 AB 77.45 1085 | 3.26 0.8 4
16362+5255 STF 2078 AB 78.54 1064 | 3.39 | 0.96 0.8 3
17053+5428 STF 2130 AB 63.40 70.3 2.18 0.3 2
17053+5428 STF 2130 AB 67.59 65.6 2.16 0.3 2
17053+5428 STF 2130 AB 75.48 50.9 1.93 0.8 4
17053+5428 STF 2130 AB 77.46 47.0 2.05 0.8 4
17053+5428 STF 2130 AB 78.42 49.2 1.85 0.8 1
17053+5428 STF 2130 AB 79.46 475 2.25 0.8 1
17053+5428 STF 2130 AB 81.51 44.9 2.08 0.8 1
17053+5428 STF 2130 AB 82.43 32.2 2.02 0.8 1
17053+5428 STF 2130 AB 83.53 40.2 2.14 0.8 2
17053+5428 STF 2130 AB 84.52 38.0 2.34 0.8 1
17146+1423 STF 2140 AB 68.51 105.4 | 4.58 0.3 2
17146+1423 STF 2140 AB 69.50 105.7 | 4.61 0.3 5
17146+1423 STF 2140 AB 70.52 106.5 | 4.79 0.3 1
17146+1423 STF 2140 AB 76.50 110.3 | 4.68 | 2.25 0.8 3
17146+1423 STF 2140 AB 77.53 107.8 | 477 | 1.93 0.8 1
17237+3709 STF2161 AB 63.46 3156 | 4.61 0.3 6
17237+3709 STF2161 AB 67.59 318.6 3.92 0.3 2
17237+3709 STF2161 AB 79.52 3232 | 407 | 092 0.8 4
17237+3709 STF2161 AB 80.58 319.0 | 401 | 0.98 0.8 5
17237+3709 STF2161 AB 81.59 319.8 | 3.68 0.8 1
17290+5052 STF 2180 77.53 262.4 | 3.13 0.8 4

Table 2 continues on next page.
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Tab2 e(continued). Me&Sa aursement s of Doubl e
;/\,/DGS l?gglé;o) Dlscover:irofesz.gna— ].Egpoooc.h-,- (g ) ( ’p’ ) Am (V) Tel. ?r?];)r. n Note
17564+1820 STF2245 AB 82.57 294.7 | 2.62 0.8 4
1800248000 STF2308 AB 67.61 232.8 | 19.37 0.3 5
18002+8000 STF2308 AB 68.35 232.4 | 19.17 0.3 5
18015+2136 STF2264 68.60 259.1 | 6.46 0.3 2
180317 08 14TF2262 AB 76.49 282.2 | 2.15 0.8 4
180317 08 14TF2262AB 79.57 278.2 | 1.91 | 0.44 0.8 1
180317 08 14TF2262 AB 82.59 283.8 | 2.07 0.8 4
18055+0230 STF2272 AB 63.48 86.3 | 3.89 0.3 2
18239+5848 STF2323 AB 68.63 354.5 | 3.77 0.3 2
18239+5848 STF2323 AB 75.51 0.8 3.79 | 250 0.8 1
18239+5848 STF2323 AB 81.53 354.0 | 3.62 | 2.77 0.8 5
18359+1659 STT358 AB 76.55 | 166.9 | 1.85 0.3 5
18428+5938 STF2398 AB 61.32 | 162.6 | 12.92 0.3 1
18428+5938 STF2398 AB 63.43 159.9 | 14.99 0.3 4
18428+5938 STF2398 AB 66.91 | 162.5 | 15.41 0.3 2
18428+5938 STF2398 AB 67.64 163.2 | 15.04 0.3 2
18428+5938 STF2398 AB 68.45 165.0 | 14.20 0.3 1
18428+5938 STF2398 AB 71.64 | 165.1 | 13.94 0.8 2
18428+5938 STF2398 AB 74.48 167.0 | 14.35 0.8 2
18428+5938 STF2398 AB 75.51 167.0 | 13.82 0.8 2
18428+5938 STF2398 AB 76.50 | 168.1 | 13.87 0.8 1
18428+5938 STF2398 AB 77.50 | 167.5 | 13.74 0.8 1
18443+3940 STF2382 AB 66.66 1.4 2.78 0.3 1
18443+3940 STF2382 AB 67.57 356.2 | 2.68 0.3 1
18443+3940 STF2382 AB 68.59 2.2 2.81 0.3 2
18443+3940 STF2382 AB 69.49 357.8 | 2.66 0.3 3
18443+3940 STF2382 AB 73.58 357.8 | 2.49 0.8 1
18443+3940 STF2382 AB 76.60 357.9 | 2.82 | 0.83 0.8 2
18443+3940 STF2382 AB 77.56 359.0 | 2.87 0.8 2
18443+3940 STF2382 AB 79.60 0.7 276 | 0.73 0.8 1
18443+3940 STF2382 AB 80.60 356.3 | 2.62 0.8 5
18443+3940 STF2382 AB 81.61 357.0 | 2.66 0.8 1
18443+3940 STF2382 AB 82.58 357.7 | 2.72 0.8 3
18443+3940 STF2382 AB 83.61 356.9 | 2.78 0.8 3
18443+3940 STF2382 AB 84.52 359.4 | 2.67 0.8 1
18443+3940 STF2383 CD 66.66 98.2 | 2.35 0.3 1
18443+3940 STF2383 CD 67.57 100.2 | 2.42 0.3 1
18443+3940 STF2383 CD 68.59 99.5 | 2.38 0.3 2
18443+3940 STF2383 CD 69.49 97.9 | 2.34 0.3 3

Table 2 concludes on next page.
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18443+3940 STF2383 CD 76.60 97.2 2.12 0.8 2
18443+3940 STF 2383 CD 77.56 92.8 2.07 0.8 2
18443+3940 STF 2383 CD 80.60 91.5 2.21 0.8 7
18443+3940 STF 2383 CD 81.60 90.1 2.19 0.8 2
18443+3940 STF 2383 CD 82.58 90.6 2.27 0.8 3
18443+3940 STF 2383 CD 83.61 90.0 2.24 0.8 3
18443+3940 STF 2383 CD 84.52 90.3 2.09 0.8 1
18455+0530 STF 2375 AB 68.45 119.4 2.44 0.3 1
19450+4508 STF 2579 AB 72.62 244.0 | 2.86 0.8 5 X
19450+4508 STF 2579 AB 73.58 239.2 2.39 0.8 1
19450+4508 STF 2579 AB 74.52 244.5 | 2.43 | 3.23 0.8 3
19450+4508 STF 2579 AB 75.48 248.1 | 2.66 | 3.01 0.8 2
19450+4508 STF 2579 AB 78.63 241.7 | 215 | 3.39 0.8 2
19450+4508 STF 2579 AB 79.64 234.4 | 215 | 3.27 0.8 4
19487+1149 STF 2583 AB 63.53 | 111.8 | 1.72 0.3 1
19487+1149 STF 2583 AB 67.56 | 109.1 1.40 0.3 2
19487+1149 STF 2583 AB 80.63 112.8 1.57 0.8 2
19487+1149 STF 2583 AB 81.52 109.9 | 1.55 0.8 1
19487+1149 STF 2583 AB 82.55 112.3 1.49 0.8 1
20014+1045 STF 2613 AB 75.52 353.4 3.90 0.8 1
20035+3601 STF 2624 AB 75.53 | 1775 1.90 0.8 2
20035+3601 STF 2624 AB 83.60 174.3 2.03 0.8 1
20035+3601 STF 2624 AB 84.61 172.0 | 1.90 0.8 3
20396+4035 STT 410 AB 82.73 9.5 0.98 0.8 1
20467+1607 STF 2727 62.55 266.8 9.81 0.3 1
20467+1607 STF 2727 63.55 268.5 | 9.69 0.3 2
20467+1607 STF 2727 66.66 270.1 | 9.76 0.3 3
20467+1607 STF 2727 67.56 268.6 | 9.83 0.3 2
20467+1607 STF 2727 68.65 269.5 9.77 0.3 1
20585+5028 STF 2741 AB 68.57 26.1 1.65 0.3 2
20585+5028 STF 2741 AB 80.69 29.3 2.25 0.8 1
20585+5028 STF 2741 AB 81.66 25.2 1.94 0.8 1
20585+5028 STF 2741 AB 82.60 27.4 2.04 0.8 5
20591+0418 STF 2737 AB,C 67.66 69.4 10.90 0.3 2
21069+3845 STF 2758 AB 63.55 140.8 | 27.48 0.3 1
21069+3845 STF 2758 AB 67.63 144.4 | 28.43 0.3 2
21069+3845 STF 2758 AB 68.65 144.4 | 28.02 0.3 5
21069+3845 STF 2758 AB 69.47 144.8 28.97 0.3 2
21208+3227 STT 437 AB 75.61 24.6 2.14 0.8 1
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AbstirTalcda results of visual doubl e star observi

doubl es ®M tohf Ibaerigneg harder to resolve than woul

catalog dat a. It was felt this might be a probl

mi ght be an indication of a need for new precis

|l ook at a selected sample of STT doubles and d«

covered so far several of the components show p.
dat a.

. be to check historical dat a

1. Introduction visuall with, the arget. c

~As follow up to our STl §&Posks &0t 4R &8 AP MY TN

i n t he constell ations Apaépg\ﬁ]égvy_Plsces, and ur i c

(see Tablel. 1). Al vV a u?[s based. on DS a ah as

beginning of 2016 2. Hi storical esearch and

With STT103 we have herecdgfdidd & e Stt afiSt H Ng t |

very bright primary makiPnSC tnfe a%%Urtefmefnd st & s fij Vg &t ig

to ADU values near CCD sh%WTr&%&S ohere used for this

of which wasgMWcdomeélusise yl C

2 . Further Research tions of the Double Stpubk- D

Foll owing the procedurki $lohedthe d&0Ili erwhp a&rht sp roofv i

report we concluded agaiinnftcramattihoen berst eagihr md ek hiea

Table 1. WDS Catalog Data at Beginning of 2016 for

WDS ID Name RA Dec Sep M1 M2 PA pM Con
00439+3734 | STT 19 | AB 00:43:52.14 +37:33:38.0 9.7 8.54 11.40 115 2.86 And
01189+3958 | STT 29 | AB 01:18:53.15 +39:57:48.0 20.1 7.50 11.70 266 4.20 And
23486+3616 | STT 506 | AC 23:48:35.39 +36:16:28.4 21.1 7.37 10.80 80 3.43 And
00057+4549 | STT 547 | BP 00:05:41.00 +45:48:37.4 15.6 9.15 13.40 8 4.25 And
01256+3133 | STT 30 | AB 01:25:34.17 +31:33:01.9 4.6 8.09 11.80 245 3.71 Psc
01256+3133 | STT 30 | AD 01:25:34.17 +31:33:01.9 20.6 8.09 14.00 193 591 Psc
05074+5018 | STT 94 | AB 05:07:22.26 +50:18:20.2 17.9 7.44 11.10 305 3.66 Aur
05074+5018 | STT 94 | AC 05:07:22.26 +50:18:20.2 24.9 7.44 11.00 66 3.56 Aur
05091+4907 | STT 96 | AB 05:09:04.40 +49:07:18.8 20.6 6.67 11.10 105 4.43 Aur
05182+3322 | STT 103 | AB 05:18:10.56 +33:22:17.8 4.1 4.80 10.60 55 5.80 Aur
05232+4701 | STT 104 | AB 05:23:12.61 +47:01:17.9 7.1 4.80 11.10 190 4.00 Aur
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2518, OE o6 re. From Poulkowa catalogue of r843. Date PA Sep Date PA Sep
No measures in 0Z, and not seen by 4 in 1866 and 1868, Ma 1843.27  187.7 1911.55 150 1342
gives angle only, 1073 (1843.27) tn. Compamion faint, but L S B o
readily seen with the 6-inch in 1874, The angle by Doolittle 185227 1905 1996918  189.1  20.74
If‘quireﬁ a CUTTECtiDn Of 130‘. 1866.81 191.7 16.64 1999.78 189.4 20.73
1895.25 190.5 17.38 2002.846 189.9 20.579
t899.08 104%8 21725 3w Hu 6.5...11.0 18963  189.2  17.53 2007.655  190.15  21.092
[Ma{XI).... A4, P 727) ... Hu (Pud, L, O, ¥).... Doolinle { Pub. Flower 1898.75 189.8 17.91 2011.29 189.2 20.87
m{r' I}.. -I 1901.103 190.1 18.17 2012.938 189.8 21.18
1507.93 189 17.89 2014.85 190 214
Figure 3. From p. 406 of Burnnam s 1Yyub catalog, I .
Figure 4. WDS text file for
ing URAT1 proper motion arrows.
Burnham also mentions tlsdatréea Damudwskis tfadsisl feidiWsttlo. pmsdie:
the secondary in 1866 ahdcu86é6@&. on Ba trho tBaubrlneh aans percd
Hussey (Hussey 1901, p. pd%) ASimacleudle sz vEEH3 thesamnygi
tion by M2dl er which | i sathso uat-fpbahnsritetieiso no fa nag | dee g(rlele7 . p3eA
no separatobhreedushbegr cataibbmes chand&898n di stance.
1899 with the 36 inch Lifok raeflriarcaroy afveir tog Hdssteygh C
numbers | isted in 2Ri. ®uorel 920.12,. 3p,. 120M45)8. A awWwWidt h 398 o0b
experience with this paiirn ctomd i WDn®,d ttteti rc wvd rsquea | h ag
ty. A comparison of the first ai
STT (64r ) . This is andtthet rpteepl ehengypamrc nat
because it shows a sur prciosnifng nol@agndles sisné ysteipbanm4e/tol b 3.
en the information availla®716, faomrd 61 809.038RA0t1ded d aOtua fi
WDS text file in Figure SATTs hbodwrs ,watsh ep rp onsairtiil égn Wwaan ghit &
been remarkably consistematgnhi whdéee Uinte wsee pgauwiactkiloyn nh
increased steadily. The tnmoestp aierceinn phép eMmadrtohtni tofnke oc
from URAT1 for the pairWBhShomwssitthieonp rainngdrey owi t3h4 08
proper mot i-00In3 .05f a+n0d0 5t.h2e BP e wwa s d aardyd ewdi ttho t he system
proper mOt3H0®E , ofwhi ch gi wee atshuer es eocllo8nsSd@ddriQfAe atnlde WDS 2 (
considerably more sout herhloywsmaneiacur #@i8a OWad BwWelrpa iamma !
Si mbad shows a distance tfoorf iShTdT al Oda tAe off o rl 9t2tBe | Algdc
year s, but no parall ax HlHave tthee ns entaodned aalyaut Gi9BEN s
southerly motion in decltihreatpihon oofi st hergecbodaryvor
tive to thel pkemgryhei ftaiinttaural dtyarstiad i gumiareg & Si mba
bit closer to us than t4H@0O0prl malry3. 9whfiocrh PWwaq u lwch i ma |
this an optical pair at breakneck &s pkaetda s hDiwmb ai
STT J§AhNhd) . I n his 19040 oparr veoyt i @fn s-105 .0 ABI d stiB

oper motion data showl
989 to our image taken

Figure 5. Al adin image with Simbad pr
the 1

position angle of BP from about
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Tabl e 2: Phot ometry and astrometry results for the sele
i mages used for the reported values. i T in the Notes ¢
sure time given (Specifications of the used telescopes:
given in the |ine below the individual stacks in bold.
square over the individual Err values. The N column in
average Bessel epoch
STT 19 RA Dec dRA | dDec Sep | ErrSep PA Err PA Mag l%/lr;g SNR |dVmag Date N |Notes
A 004352145  373337.89 8452 | 0.090 |209.35
0.07 | 007 | 9763 | 0099 |115.025 | 0.581 0.09 | 2015.785 |5 |1
B 004352.889  373333.76 11.437 | 0.092 | 54.01
A 004352133  [373337.92 8.408 | 0.060 | 141.45
0.06 | 009 | 9791 |0.108 |114.884 | 0.633 0.06 | 2015.807 |5 |1
B 004352880 37 3333.80 11.438 | 0.065 | 41.93
A 00 43 52.150 37333791 8.483 0.070 188.59
0.06 0.05 9.754 0.078 | 114.404 | 0.459 0.07 | 2015.774 |5 |2
B 004352.807  373333.88 11500 | 0.071 | 80.33
A 004352148  [373337.99 8469 | 0.080 |148.35
0.09 0.12 9.771 0.150 | 113.780 | 0.879 0.08 | 2015.779 |5 |2
B 004352900  373334.05 11.504 | 0.083 | 46.69
A 004352146 (37 3337.90 8418 | 0.050 |297.29
0.03 | 003 | 9746 | 0.042 |115.138 | 0.249 0.05 | 2015.782 |5 |2
B 00 43 52.888 37 33 33.76 11.410 | 0.051 98.11
A 00 43 52.144 37 33 37.92 8.446 0.072
0.065 | 0.078 | 9.765 | 0.102 | 114.646 | 0.598 2015.785 | 25/ 3
B 00 43 52.891 37 33 33.85 11.458 | 0.074
STT29 RA Dec Sep | ErrSep PA ErrPA Mag |ErrMag SNR |DVmag Date N |Notes
A 011853152  395747.31 7452 | 0041 |137.86
0.09 | 009 |20.175 |0.127 | 265.337 |0.361 0.04 | 2015779 |5 |1
B 01 18 51.403 39 57 45.67 11.838 | 0.051 34.46
A 01 18 53.139 3957 47.23 7.452 0.090 217.79
0.09 0.08 20.164 | 0.120 | 266.190 | 0.342 0.09 | 2015785 |5 |1
B 011851.389 3957 45.89 11.808 | 0.093 | 4251
A 01 18 53.142 3957 47.28 7.390 0.030 360.02
0.04 0.04 20.121 | 0.057 | 266.067 | 0.161 0.03 | 2015.774 |5 |2
B 011851.396 3957 45.90 11.762 | 0.033 | 82.82
A 011853138 (3957 47.29 7.406 | 0.040 | 467.70
0.03 | 004 |20.122 | 0.050 | 266.010 |0.142 0.04 | 2015782 |5 |2
B 011851.392 3957 45.89 11.768 | 0.042 | 87.00
A 01 18 53.143 3957 47.28 7.425 0.055
0.068 | 0.067 | 20.145 | 0.095 | 265.901 |0.271 2015.780 | 20| 3
B 01 18 51.395 39 57 45.84 11.794 | 0.059
STT506 RA Dec Sep | ErrSep PA ErrPA Mag |ErrMag SNR |DVmag Date N |Notes
A 234835378 3616 28.17 6.953 | 0.080 [220.94
0.08 | 0.06 |20.910 |0.100 | 81474 |0.274 0.08 | 2015.785 |5 |1
C 234837.088 3616 31.27 11.002 | 0.082 60.81
A 2348 35.374 36 16 28.05 6.925 0.070 (177.05
0.09 0.07 20.911 | 0.114 | 81.447 0.312 0.07 | 2015.807 |5 |1
C 23 48 37.084 36 16 31.16 10.986 | 0.073 56.161
A 234835385  [361628.13 6.899 | 0.060 1177.092
0.10 0.12 20.910 | 0.156 | 81.474 0.428 0.06 | 2015.779 |5 |1
C 234837.095 3616 31.23 10.962 | 0.063 54.572
A [234835381  [361628.14 6.926 | 0.040 419.783
0.04 | 004 |20.898 | 0057 | 81247 |0.155 0.04 | 2015774 |5 |2
C 234837.089 3616 31.32 10.994 | 0.041 1113.77
A 23 48 35.383 36 16 28.20 6.933 0.040 435.15
0.04 0.03 20.899 | 0.050 | 81.442 0.137 0.04 | 2015.782 |5 |2
C 234837.092  361631.31 10.973 | 0.041 [120.27
A [234835380  [361628.14 6.927 | 0.060
0.074 | 0.071 | 20.906 | 0.103 | 81.417 0.282 2015.785 | 25| 3
C 23 48 37.090 36 16 31.26 10.983 | 0.062

Table 2 continues on next page.
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Table 2 (continued). Photometry and astrometry results f
number of i mages used for th reported values. i T in th
and exposure time given (Specifications of the used tele
i mages are given in the line below the individual stacks
root mean square over the individual Err values The N ¢
and Date the average Bessel poch
g;l;l’ RA Dec dRA | dDec Sep |ErrSep PA ErrPA Mag |ErrMag SNR |dVmag Date N
A 00 0542.367 4548 41.00 8959 | 0.090 | 142.65
0.06 | 007 |5944 |0092 | 188395 |0.889 0.09 | 2015.785 |5 |4
B 00 05 42.284 45 48 35.12 9.070 0.090 127.32
A 00 05 42.378 45 48 41.26 8.958 0.072 57.76
011 | 011 |6.200 |0.156 | 189.219 |1.437 0.07 | 2015.807 |5 |4
B 00 05 42.283 45 48 35.14 9.037 0.073 54.26
A 00 05 42.362 45 48 41.02 8.947 0.040 227.49
0.03 | 003 |6.043 |0042 | 188257 |0.402 0.04 | 2015774 |5 |5
B 00 05 42.279 45 48 35.04 9.031 0.040 214.25
A 00 05 42.356 4548 41.11 8.959 0.071 121.68
0.08 | 009 |6.126 |0.120 | 187.058 |1.126 0.07 | 2015.779 |5 |5
B 000542.284 4548 35.03 9.040 |0.071 |112.05
A 000542.363 4548 41.11 8.931 | 0050 |201.98
0.06 | 006 |6.112 |0.085 |188.163 | 0.795 0.05 | 2015.782 |5 |5
B 000542.280 45 48 35.06 9.017 |0.051 | 149.06
A 00 05 42.365 45 48 41.10 8.951 0.067
0.073 | 0.077 | 6.085 |0.106 |188.220 | 0.998 2015.785 |25/ 6
B 00 05 42.282 45 48 35.08 9.039 0.067
STT
547 RA Dec dRA | dDec Sep |ErrSep PA ErrPA Mag |ErrMag SNR |dVmag Date N
B 00 05 42.284 45 48 35.12 9.070 0.090 127.32
0.06 | 007 |19.704 | 0.092 | 332.643 |0.268 0.09 | 2015.785 |5 |7
P 00 05 41.418 45 48 52.62 13.116 | 0.100 24.40
B 00 05 42.283 45 48 35.14 9.037 0.073 54.26
011 | 011 |19.951 |0.156 | 333.212 |0.447 0.07 | 2015.807 |5 |8
P 00 05 41.423 45 48 52.95 13.163 | 0.097 15.649
B 000542279 4548 35.04 9031 | 0040 |4
0.03 | 003 |19.681 | 0.042 | 333.156 |0.124 47291 | 004 | 2015774 |5 | 9
P 000541.429 4548 52.60 13030 | 0046 | "
B 00 0542.284 45 48 35.03 9.040 |0.071 | 112.05
0.08 | 009 |19.758 | 0.120 | 332.588 | 0.349 0.07 | 2015.779 |5 |9
P 0005 41.414 45 48 52.57 13.087 | 0.086 21.17
B 00 0542.280 45 48 35.06 9.017 | 0.051 | 149.06
0.06 |0.06 |19.672 | 0.085 | 333.142 |0.247 0.05 | 2015.782 |5 |9
P 00 0541.430 4548 52.61 13.036 | 0.056 |43.71
B 00 05 42.282 45 48 35.08 9.039 0.067
0.073 | 0.077 | 19.753 | 0.106 | 332.949 | 0.308 2015.785 | 25| 10
P 00 0541.423 4548 52.67 13.086 | 0.080
STT 30 RA Dec dRA | dDec Sep |ErrSep PA ErrPA Mag |ErrMag SNR |dVmag| Date N
A 01 25 34.468 313300.73 0.06 0.05 4.267 0.078 | 245.196 | 1.049 8.036 0.050 336.30 | 0.05 | 2015782 |1 |11
B 012534165 | 31325894 |0.06 | 005 |4.267 |0.078 | 245196 |1.049 | 11540 | 0.053 |57.36 |0.05 | 2015782 |1 |11
A 012534463 | 313300.84 |0.10 | 007 |4412 |0.122 | 245067 |1.585 | 8.042 | 0080 |181.15 | 0.08 | 2015.785 |5 |12
B 01 25 34.150 313258.98 0.10 0.07 4.412 0.122 | 245.067 | 1.585 11.567 | 0.111 13.72 0.08 | 2015.785 |5 |12
A 012534466 | 313300.73 |0.02 | 004 |4521 |0.045 | 245567 |0.567 |8.023 | 0040 |357.32 |0.04 | 2015774 |5 |13
B 01 25 34.144 313258.86 0.02 0.04 4.521 0.045 | 245.567 | 0.567 11.599 | 0.051 34.32 0.04 | 2015.774 |5 |13
A 012534471 | 313300.68 |0.07 | 011 |4.245 |0.130 | 244611 | 1759 | 8015 | 0070 |193.11 |0.07 | 2015779 |5 |13
B 012534171 | 31325886 |0.07 | 011 |4.245 |0.130 | 244611 | 1759 | 11.341 | 0.076 |3471 |0.07 | 2015779 |5 |13
A 01 25 34.467 313300.75 0.069 | 0.073 | 4.361 0.100 | 245.117 | 1.314 8.029 0.062 2015.780 | 16| 14
B 01 25 34.157 31325891 0.069 | 0.073 | 4.361 0.100 | 245.117 | 1.314 11.512 | 0.077 2015.780 | 16| 14

Table 2 continues on next page.
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Table 2 (continued). Photometry and astrometry results
number of images used for the reported values. i T in t
and exposure time given (Specifications of the wused tel
i mages are given in the |ine below the individual stac
root mean square over the individual Err values. The N
and Date the average Bessel epoch
STT 30 RA Dec dRA | dDec | Sep [ErrSep PA ErrPA Mag ErrMag SNR |dVmag Date N | Notes
A 012534468 | 313300.73 8.036 |0.050 | 336.30

006 (005 [56.689 | 0.078 [105.668 0.079 0.05 [2015.782 | 1 | 15
C 012538738 | 313245.42 8010 |0050 |373.63
A 012534463 | 313300.84 8042 |0080 |181.15

0.0 007 [56.518 | 0.122 [105.675 (0.124 0.08 [2015.785 | 5 | 16
c 012538720 | 31324557 8.004 |0.080 | 179.40
A 01 25 34.466 313300.73 8.023 0.040 357.32

0.02 [0.04 [56.707 | 0.045 |105.684 |0.045 0.04 |2015.774 | 5 | 17
C 01 25 38.737 313245.40 7.998 0.040 393.43
A 01 25 34.471 3133 00.68 8.015 0.070 193.11

0.07 [0.11 56.681 | 0.130 [105.639 [0.132 0.07 |2015.779 | 5 | 17
C 01 25 38.741 313245.40 7.993 0.070 212.13
A 01 25 34.467 313300.75 8.029 0.062

0.069 [0.073 [56.648 | 0.100 |105.667 [0.101 2015.780 (16| 18
C 01 25 38.734 31324545 8.001 0.062
STT 30 RA Dec dRA | dDec | Sep ErrSep PA ErrPA Mag ErrMag SNR |dVmag Date N | Notes
A 012534468 | 313300.73 8.036 |0.050 | 336.30

006 0.05 [21.421 0.078 | 203.865 | 0.209 0.05 [2015.782 | 1 | 19
D 012533790 | 313241.14 14.207 | 0076 | 18.37
A 012534.463 | 313300.84 8.042 |0080 |181.15

010 0.07 (21535 0.122 | 202.400 | 0.325 0.08 [2015.785 | 5 | 20
D 012533821 | 31324093 14567 | 0.162 |7.20
A 012534466 | 313300.73 8023 |0040 |357.32

002 0.04 [21.241 0.045 |203.967 | 0.121 0.04 [2015.774 | 5 | 21
D 012533791 | 31324132 14.360 | 0.059 | 24.28
A 012534471 | 31330068 8015 |0070 |193.11

007 011 [21.279 0.130 | 203.997 | 0.351 0.07 [2015.779 | 5 | 22
D 01 25 33.794 313241.24 14.247 0.134 8.97
A 01 25 34.467 313300.75 8.029 0.062

0.069 0.073 [21.368 0.100 | 203.554 | 0.268 2015.780 16| 23
D 01 25 33.799 313241.16 14.345 0.116
STT 94 RA Dec dRA | dDec | Sep [ErrSep PA ErrPA Mag ErrMag SNR dVmag Date N | Notes
A 05 07 22.261 50 18 20.27 7.359 0.070 153.76

0.09 0.07 117.889 0.114 | 305.192 | 0.365 0.07 [2016.093 | 5 | 24
B 050720.735 | 5018 30.58 11.640 | 0.089 | 19.52
A 0507 22.267 | 5018 20.25 7375 | 0.090 | 197.24

005 0.07 [17.887 0.086 | 305.394 | 0.276 0.09 [2016.107 | 5 | 25
B 0507 20.745 | 50 18 30.61 11636 | 0.101 | 23.37
A 05 07 22.287 50 18 19.44 7.373 0.123 40.17

0.12 0.0 |18.006 0.156 | 304.815 | 0.497 0.12 [2016.108 | 5 | 26
B 0507 20.744 50 18 29.72 11.552 0.125 30.85
A 05 07 22.269 50 18 19.88 7.255 0.110 190.96

0.10 [0.12 17.988 0.156 304.894 | 0.498 0.11 (2016.119 | 5 26
B 05 07 20.729 50 18 30.17 11.434 | 0.111 63.99
A 0507 22.271 50 18 19.96 7.341 0.100

0.094 0.092 [17.942 0.132 | 305.073 | 0.420 2016.107 (20| 3
B 05 07 20.738 50 18 30.27 11.566 0.107
STT 94 RA Dec dRA | dDec | Sep ErrSep PA ErrPA Mag ErrMag SNR |dVmag Date N |Notes
A 05 07 22.261 50 18 20.27 7.359 0.070 153.76

0.09 0.07 25403 |0.114 | 65931 |0.257 0.07 [2016.093 | 5 | 27
C 0507 24.682 | 50 18 30.63 12.121 | 0.099 | 14.95
A 05 07 22.267 50 18 20.25 7.375 0.090 197.24

0.05 0.07 [25.354 | 0.086 | 65.858 |0.194 0.09 [2016.107 | 5 | 27
C 0507 24.682 | 50 18 30.62 12288 | 0122 | 1261
A 0507 22.287 | 50 18 19.44 7373 | 0123 |40.17

012 010 [25.396 | 0.156 | 65.081 | 0.352 0.12 [2016.108 | 5 | 28
C 0507 24.691 | 50 18 30.14 12012 | 0127 |[2471
A 050722269 | 501819.88 7255 | 0110 |190.96

010 (012 (25291 | 0.156 | 66.017 | 0.354 0.11 [2016.119 | 5 | 28
C 0507 24.681 | 501830.16 12,035 | 0113 | 4452
A 0507 22.271 50 18 19.96 7.341 0.100

0.094 0.092 [25.360 | 0.132 | 65.722 | 0.297 2016.107 (20| 3
C 0507 24.684 | 50 18 30.39 12.114 | 0.116

Table 2 concludes on next page.

oOnwos—™
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Table 2 (conclusion). Phot ometry and astrometry results
number of images used for the reported values. i T in t
and exposure time given (Specifications of the wused tel
i mages are given in the line below the individual stack
root mean square over the individual Err values. The N
and Date the average Bessel epoch
STT 96 RA Dec dRA | dDec | Sep [ErrSep PA ErrPA Mag ErrMag SNR dVmag Date N |Notes
A 0509 04.370 | 4907 19.02 6572 | 0.110 | 229.24
0.07 0.08 [20.727 | 0.106 | 105.044 | 0.294 0.11 [2016.093 | 4 | 29
B 0509 06.409 | 49 07 13.64 12.043 | 0.128 | 15.96
A 0509 04.363 | 4907 18.95 6.593 | 0.100 | 261.81
008 [0.06 [20.688 | 0.100 | 104.959 | 0.277 0.10 [2016.107 | 5 | 30
B 0509 06.399 | 4907 13.61 12.142 | 0131 | 12.29
A 0509 04.405 | 4907 18.15 6.640 |0.121 | 60.25
0.12 [0.12 [20.385 | 0.170 | 104.431 | 0.477 0.12 (2016.108 | 5 31
B 0509 06.416 | 49 07 13.07 12.143 | 0.127 | 25.26
A 0509 04.383 | 4907 18.73 6538 | 0.070 | 186.00
010 012 [20.542 | 0.156 | 104.490 | 0.436 0.07 [2016.119 | 5 | 31
B 05 09 06.409 49 07 13.59 12.209 0.073 48.83
A 050904.380 | 490718.71 6.586 | 0.102
0.094 [0.098 [20.585 | 0.136 | 104.733 | 0.380 2016.107 |19 3
B 0509 06.408 | 4907 13.48 12.134 | 0.118
STT 103 RA Dec dRA | dDec | Sep ErrSep PA ErrPA Mag ErrMag SNR |dVmag Date N | Notes
A 05 18 10.599 33221511 4.573 0.100 416.07
0.10 [0.12 3.929 0.156 | 56.994 2.277 0.10 |2016.107 | 5 32
B 051810.862 | 332217.25 9831 | 0118 |16.88
A 05 18 10.599 332214.94 4.552 0.120 340.72
0.11 0.12 3.603 0.163 | 53.762 2.587 0.12 |2016.093 | 1 33
B 051810.831 | 332217.07 9497 0142 |1373
A 05 18 10.599 3322 15.02 4.563 0.110
0.105 [0.120 [3.764 0.160 | 55.448 2.427 2016.100 | 6 34
B 05 18 10.847 332217.16 9.664 0.131
STT 104 RA Dec dRA | dDec | Sep [ErrSep PA ErrPA Mag ErrMag SNR dVmag Date N
A 052312642 | 47011759 6.849 | 0.110 | 20477
011 0.09 121.371 |0.142 | 189.307 | 0.381 0.11 [2016.093 | 3 | 35
B 0523 12.304 47 00 56.50 11.730 0.123 19.15
A 052312.644 | 47011755 6.837 | 0.090 |227.72
007 [0.06 [21.427 | 0.092 | 189.227 | 0.247 0.09 [2016.107 | 5 | 36
B 05 23 12.308 47 00 56.40 11.723 0.105 19.64
A 052312.666 | 470117.29 6.644 | 0071 |80.81
012 [0.08 [21.325 | 0.144 | 189.857 | 0.387 0.07 [2016.108 | 5 | 37
B 0523 12.309 47 00 56.28 11.637 0.075 38.85
A 052312.647 | 470117.44 6721 | 0.070 |210.90
010 011 [21.195 | 0.149 | 189.077 | 0.402 0.07 [2016.119 | 5 | 37
B 0523 12.320 47 00 56.51 11.720 0.072 62.61
A 05 23 12.650 47 01 17.47 6.763 0.087
0.102 [0.087 [21.329 | 0.134 | 189.367 | 0.359 2016.107 |18 3
B 0523 12.310 47 00 56.42 11.703 0.096

O nw o=
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Table 3. Photometry and Visual Results Comp:
Average of
XAVaDS N?/k/l/lgm U\%Cl‘?l fUr(;aAC4 Photometry Results of Visual Observations
9 9 ) 9 Measures
One observation that WDS magnitude is about
STT 198 11.40 ) ) 11.247 11.458 right and one suggesting as faint as 12.3
) One observation suggesting WDS magnitude is
STT 29B 11.70 11.570 11.746 11.794 correct and one suggesting a bit brighter
One observation suggesting C to be a bit
STT 506 C 10.80 10.830 - 10.969 10.983 brighter than WDS value, one suggesting a
magnitude of about 11.9
STT 547 B 9.15 - 9.096 - 9.039 No estimations made of magnitude
One observation that P is brighter than WDS
STT 547 P 13.40 ) ) 13.134 13.086 value, one that B is fainter than 13.0
One observation suggesting B could be no
brighter than the WDS value,one observation
STT 30B 11.80 12.864 ) ) 11.512 suggesting the WDS value is a bit too
bright.
Two observations that C is brigher than A
STT 30C 8.06 7.986 8.923 8.715 8.001 (WDS magnitude of 8.09)
STT 30D 14.00 15.730 - 14.376 14.345 Not seen by either of the two observers
Two observations that B is fainter than the
STT 94B 11.10 - - 11.367 11.566 WDS value
STT 94C 11.00 12.310 - 11.702 12.114 Two observations that C is fainter than B
One observation that the WDS value for B is
STT 96 B 11.10 - - 11.978 12.134 about right based on visual difficulty, one
that B is much fainter than the WDS value
Two observations that the WDS value for B
STT 103 B 10.60 - - - 9.664 is about right 1)
One observation suggesting a magnitude of
STT 104 B 11.10 9.070 - 11.879 11.703 about 11.9 for B, one observation that the
WDS value is about right
Tabl e Astrometry Results Compared to
. Astrometry Astrometry
WDS Coordinates WDS Sep | WDS PA Coordinates Sep Astrometry PA
00:43:52.14 00 43 52.144
STT 19 AB +37:33:38.0 9.70 115 +37 33 37.92 9.765 114.646
01:18:53.15 01 18 53.143
STT 29 AB +39:57-48.0 20.10 266 +39 57 47.28 20.145 265.901
23:48:35.39 23 48 35.380
STT 506 AC +36:16:28.4 21.10 80 +36 16 28.14 20.906 81.417
00:05:41.00 00 05 42.365
STT 547 AB +45:48:37 4 6.0 187 +45 48 41.10 6.085 188.220
00:05:41.00 00 05 42.365
STT 547 BP +45:48:37 4 18.10 340 +45 48 41.10 19.753 332.949
01:25:34.17 01 25 34.467
STT 30 AB +31:33:01.9 4.60 245 +31 33 00.75 4.361 245.117
01:25:34.17 01 25 34.467
STT 30 AC +31:33:01.9 57.20 106 +31 33 00.75 56.648 105.667
01:25:34.17 01 25 34.467
STT 30 AD +31:33:01.9 21.40 195 +31 33 00.75 21.368 203.554
05:07:22.26 0507 22.271
STT 94 AB +50:18:20.2 17.90 305 +50 18 19.96 17.942 305.073
05:07:22.26 0507 22.271
STT 94 AC +50:18:20.2 24.90 66 +50 18 19.96 25.360 65.722
05:09:04.40 05 09 04.380
STT 96 AB +49:07-18.8 20.60 105 +49 07 18.71 20.585 104.733
05:18:10.56 05 18 10.599
STT 103 AB 1) +33:2217.8 4.10 55 +33 22 15.02 3.764 55.448
05:23:12.61 05 23 12.650
STT 104 AB +47:01:17.9 21.40 190 +47 01 17.47 21.329 189.367
1These results have to be taken with caution due to @modomeeryappdngsstamedi
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Table 3.3: Astrometry Results Compared with

Object g;ﬁ“ geeg)esc"pe Err Sep \évrmn _ | URATLPA 'g;'esc"pe Err PA \é\?rtgrm
ange? Range?
STT 19 AB 9.771 9.765 0.102 Yes 115.116 114.646 0.598 Yes
STT 29 AB 20.134 20.145 0.095 Yes 266.040 265.901 0.271 Yes
STT 506 AC 20.794 20.906 0.103 No 81.410 81.417 0.282 Yes
STT 547 AB 6.046 6.085 0.106 Yes 187.231 188.220 0.998 Yes
STT547BP 1) 18.752 19.753 0.106 No 337.258 332.949 0.308 No
STT 30AC 2) 56.754 56.648 0.100 No 105.642 105.667 0.101 Yes
STT 30AD 2) 21.261 21.368 0.100 No 203.050 203.554 0.268 No
STT 94 AB 17.883 17.942 0.132 Yes 305.126 305.073 0.420 Yes
STT 94 AC 25.357 25.360 0.132 Yes 65.729 65.722 0.297 Yes
STT 96 AB 20.757 20.580 0.136 No 104.970 104.733 0.380 Yes
STT 104 AB 21.328 21.329 0.134 Yes 189.508 189.367 0.359 Yes
1) MNegaobguweel ity control result due to the high proper moti on
and PA of STT 547 BP should be quite correct for the given ob
2) MNegaobguweel ity control result probably also due to the high
STT 30
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Coun€Clkecking Tycho Doubl e Stars with the SI

Ref erences
R. Buchhei m, 26048, 'Me@DRB uD eunelndg s

at Altimira Obkleurvmalorof ihowR-007" ,

bl e Star ,@bszZF.vati ons

Knapp, Wil fried; Gould, Ross, 2016, "Visual Observa
tion and Measurements of some Tycho Doubl e
Stadstrnal of Doub,ilg Star Observations

4 2-436.
Tabl e 1 Al'l TDS objects in CVn with separation 1.5 arcs
DR9 catalog to be considered as bogus. Only one object w
firmed by SDSS DR9 Separation and PA calculated with th

CVn TDS objects not confirmed in the WDS catalog per beginning of 2016
WDS ID Name RA Dec Sep M1 M2 PA Counter - Check Result

12152+5118 | TDS8286 | 12:15:11.151 +51:18:07.8 2.1 | 12.17 | 13.27 | 180 | SDSS9 obviously single, bogus assumed
SDSS9 multiple spikes suggest multi-

13516+3851 | TDS9002 | 13:51:35.151 +38:50:54.4 2.0 |11.26 | 13.24 | 246 | ple star - but all spikes suggest
same centroid. Bogus assumed
SDSS9 multiple spikes suggest multi-

13017+4617 | TDS8649 | 13:01:42.029 +46:16:52.4 2.3 |10.45 |12.82 |79 | ple star - but all spikes suggest
same centroid. Bogus assumed
SDSS9 multiple spikes suggest multi-

12332+4802 | TDS8432 | 12:33:13.081 +48:01:49.9 26 |11.73 | 12.85 | 187 | ple star - but all spikes suggest
same centroid. Bogus assumed
SDSS9 multiple spikes suggest multi-

13141+3712 | TDS8741 | 13:14:06.311 +37:12:13.5 2.6 |11.37 |12.79 | 236 | ple star - but all spikes suggest
similar centroid. Bogus assumed

CVn TDS object already confirmed in WDS per begin of 2016

SDSS objects for A
(J134104.87+371841.7) and B

13411+3719 | TDS718 | 13:41:04.851 +37:18:41.6 1.7 |11.82 |11.8 | 221 |(J134104.77+371840.5). Separation
1.673" and PA 222.799°. Observation
epoch 2004.075
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Boo TDS objects not confirmed in the WDS catalog per begin of 2016:
WDS ID Name RA Dec Sep| M1 M2 | PA Counter - Check Result

14503+4520 |TDS9320 14:50:19.682 +45:19:34.5 2.2 |12.15 |12.18 22 |SDSS9 obviously single star. Bogus assumed

SDSS9 multiple spikes suggest multiple
14040+1154 |TDS9082 14:03:59.890 +11:54:23.4 2.6 |11.36 |12.73 88 |star - butall spikes suggest same cen-
troid. Bogus assumed
SDSS9 objects for A (J153329.70+412613.4)
and B (J153329.58+412611.1). Separation
2.645" and PA 210.953°. Observation epoch
2003.406
SDSS9 objects for A (J135412.48+080222.3)
and B (J135412.47+080220.7). Separation
1.595" and PA 184.100°. Observation epoch
2002.221

14374+3924 |TDS9249 14:37:23.350 +39:24:18.9 15 |11.13 |12.88 |348 |SDSS9 obviously single star. Bogus assumed
14523+4437 |TDS9330 14:52:19.769 +44:37:20.1 2.3 |10.69 |12.29 30 |SDSS9 obviously single star. Bogus assumed
14187+5232 |TDS9160 14:18:44.801 +52:32:08.3 2.1 |11.21 |12.32 |123 |SDSS9 obviously single star. Bogus assumed

15335+4126 | TDS9547 15:33:29.719 +41:26:13.4 2.6 |12.32 1253 214

13542+0802 |TDS9025 13:54:12.478 +08:02:22.7 15 |11.25 |11.81 |185

Boo TDS objects already confirmed in WDS per begin of 2016:

WDS ID Name RA Dec Sep| M1 M2 | PA Counter - Check Result

SDSS9 multiple spikes suggest multiple

star but no SDSS DR9 objects. Estimations
14560+3807 |TDS9348 14:55:59.592 +38:07:19.2 1.6 11.21 |11.47 |81 | from centroids using spikes as crosshairs:
Separation 1.58" and PA 55.265°.
Observation epoch 2003.226
SDSS9 objects for A (J152707.41+512654.2)
and B (J152707.67+512651.8). Separation
3.321" and PA 135.148°. Observation epoch
2002.437
SDSS9 objects for A (J141948.28+301537.2)
and B (J141948.31+301534.1). Separation
3.114" and PA 173.809°. Observation epoch
2004.283
SDSS9 objects for A (J135830.95+140836.3)
and B (J135830.27+140835.2). Separation
9.940" and PA 264.034°. Observation epoch
2003.409. Comparing the positions between
13585+1409 [ TDS9050 13:58:30.959 +14:08:36.4 9.9 |12.03 |12.19 |264 | 2MASS epoch 2000.157 and URAT1 epoch

213.751 suggests common proper motion be-

cause of ident proper motion vector direc-

tion of 332° and very similar proper mo-

tion vector length of ~600mas

SDSS9 multiple spikes suggest multiple

star - but all spikes suggest same cen-

troid. Only one SDSS DR9 object. Also no

hint of elongation in 2MASS J - band image.
Bogus assumed despite confirmation

recorded in WDS catalog

SDSS9 objects for A (J134318.21+123523.4)

and B (J134318.25+123527.6). Separation
4.337" and PA 7.963°. Observation epoch
2003.223

SDSS9 objects for A (J144128.24+495310.4)

and B (J144128.32+495312.2). Separation
1.976" and PA 21.123°. Observation epoch
2002.350

15271+5127 |TDS9521 |15:27:07.439 +51:26:53.9 3.3 |11.87 |12.40 |136

14198+3016 | TDS9165 14:19:48.281 +30:15:37.3 3.0 |11.75 |12.00 |173

14312+3426 |TDS9227 14:31:09.931 +34:25:32.7 1.9 |10.02 |11.74 (172

13433+1235 |TDS8944 13:43:18.150 +12:35:24.7 3.0 |10.98 |11.12 25

14415+4953 |TDS9271 14:41:28.239 +49:53:10.5 2.2 |11.06 |11.86 |20
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