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Vi sual Observation and Measurements of 33 so
Table 1: Observation reswdeaspdroat iadn STDSf abjreactt sc o mf iCryrge dvi
for coledt¢clirng with their WDS data per begin of 2016. Metho
WDS ID Name RA Dec Sep| M1l M2 | PA Date Observation notes
With a magnification of x230
21442+3453 |HO605 21:44:07.293 +34:52:33.8 2.0 [11.34 [12.11 340 [2016.553 resolution at ~345° with es-
timated separation ~2"
21545+4052 TDT3230 [21:54:30.980 +40:52:16.2 2.0 [12.14 [12.23 222 [2016.553 |No resolution
With a magnification of x230
21466+3815 |COU1639 [21:46:34.778 +38:14:43.4 2.0 [11.27 [11.56 211 [2016.553 fresolution at ~210° with es-
timated separation ~2"
21212+3044 |TDT2914 21:21:14.751 +30:44:12.3 2.0 [10.86 [12.66 |17 [2016.553 |No resolution
21548+4310 TDT3234 [21:54:50.817 +43:09:55.0 2.0 [11.34 [12.42 343 [2016.553 |No resolution
21279+3439 [TDT2980 |21:27:56.960 +34:39:10.8 2.0 [12.12 [12.63 [121 [2016.553 |No resolution
21300+3549 [TDT2998 21:30:00.117 +35:49:04.2 2.0 11.53 13.28 209 2016.553 |No resolution
21158+3159 [TDT2868 |21:15:50.729 +31:59:22.6 2.0 11.63 12,58 (185 [2016.553 |No resolution
With a magnification of x230
21245+3632 |[ES2125 21:24:29.222 +36:31:30.9 2.0 1041 11.82 36 [2016.553 |resolution at ~45° with esti-
mated separation ~2"
21195+3745 [TDT2904 21:19:32.118 +37:45:29.7 2.0 1155 13.12 (216 [2016.553 |No resolution
21107+3515 [TDS1120 |21:10:43.050 +35:15:15.5 2.0 10.18 [12.43 244 [2016.553 |No resolution
21095+3506 [(TDT2791 21:09:29.133 +35:05:30.9 2.0 11.76 12.61 252 2016.553 |No resolution
20592+3231 [TDT2675 20:59:14.778 +32:31:29.4 2.0 11.62 12,56 (207 2016.553 |No resolution
21070+3724 [TDT2763 |21:07:00.529 +37:24:24.0 2.0 [11.35 [12.68 [215 [2016.553 |No resolution
21282+4607 |TDT2981 [21:28:11.977 +46:06:34.7 2.0 11.64 12.07 101 2016.553 |No resolution
21068+3834 [TDT2758 21:06:49.969 +38:33:32.0 2.0 11.85 12.24 1236 2016.553 |No resolution
With a magnification of x230
21304+4926 |TDT3002 |21:30:21.980 +49:26:14.1 2.0 11.30 [11.75 (295 2016.553 |resolution at ~300° with es-
timated separation 2"
21037+4616 [TDT2719 21:03:40.853 +46:16:09.7 2.0 11.87 12.14 220 2016.553 |No resolution
20152+3006 [TDT2121 |20:15:12.978 +30:06:07.6 2.0 11.92 [12.18 [11 [2016.553 |No resolution
20107+3015 [TDT2051 |20:10:43.449 +30:14:40.6 2.0 11.90 [12.27 [242 [2016.553 |No resolution
With magnification of x230
20449+4332 |ES1448 20:44:52.852 +43:31:51.6 2.0 10.39 [10.80 (142 [2016.553 |resolution at about 140° with
estimated separation of ~2"
20160+3751 [TDT2130 [20:15:58.427 +37:50:35.2 2.0 11.28 [11.82 [236 [2016.553 |No resolution
20275+4307 [TDT2289 20:27:28.320 +43:07:07.3 2.0 11.69 12.24 346 2016.553 |No resolution
20330+5922 [TDT2359 |20:33:00.231 +59:21:55.4 2.0 10.17 [12.79 [113 [2016.553 |No resolution
20258+5938 [TDT2261  20:25:50.823 +59:37:50.1 2.0 10.08 11.77 (134 2016.553 |No resolution
19447+3204 [TDT1697 [19:44:40.740 +32:04:17.0 2.0 12.12 1245 (297 2016.553 |No resolution
19466+3243 [TDT1729 [19:46:34.530 +32:43:16.9 2.0 10.22 [12.44 [111 [2016.553 |No resolution
20209+5511 [TDT2197 20:20:56.891 +55:10:55.8 2.0 10.81 13.32 (241 2016.553 |No resolution
With a magnification of x230
19511+3643 [ES242 19:51:02.020 +36:42:42.8 2.0 11.00 1150 30 2016.551 |resolution at ~30° with a
separation of ~2"
20153+5428 [TDT2123 20:15:20.098 +54:27:40.3 2.0 [11.27 [11.84 (328 [2016.551 |No resolution
20056+5821 [TDT1965 |20:05:38.448 +58:21:04.6 2.0 11.63 [12.41 (160 [2016.551 |No resolution
20071+5431 [TDT1991 |20:07:05.459 +54:31:00.4 2.0 10.64 [12.23 [333 [2016.551 |No resolution
19438+3738 [TDT1680 [19:43:45.513 +37:38:17.0 2.0 [11.86 [11.95 [273 [2016.551 |No resolution
With a magnification of x230
19290+3508 [POP135 19:28:56.513 +35:06:44.7 2.0 11.11 12.11 35 [2016.551 |hint of companion at ~40°
with a separation of ~2"
19326+4839 [TDT1533 [19:32:38.038 +48:39:06.2 2.0 11.99 [12.01 (215 [2016.551 |No resolution
19209+4710 [TDT1391 [19:20:56.328 +47:10:09.1 2.0 [11.74 (1227 2 2016.551 |No resolution
19178+4759 ([TDT1358 [19:17:48.420 +47:59:17.6 2.0 11.40 [12.12 234 [2016.551 |No resolution
With a magnification of x420
19095+4828 |TDT1259 [19:09:29.552  +48:27:57.0 2.0 11.98 12.00 216 ?2016.551 g?j‘;l;’ﬂ;’i;‘} :n%c’;'ggggg'ﬁon
of ~2"
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Vi sual Observation and Measurements of 33 so far

Table 2. Measurement results for all TDS objects inTDghj wcth

for coledtdclirng based on i T24 images (plus one by chanceotfloaurnd

t wbi mensi onal electronic imaging) and aperture = 0.61m

Err Err
Name RA Dec dRA |dDec | Sep Sep PA Err PA Mag Mag SNR |dVmag| Date N/| Notes

A | 214407265 |345234.08 11.097 |0.062 | 73.94

HO 605 0.05 |0.06 |1.864 |0.078 |340.730 | 2.399 0.06 |2016.587 |5| 1
B |214407.215 |34523584 11.326 |0.061 | 80.61
A |215430978 |405216.06 12.048 |0.062 | 64.21

TDT3230 0.05 [0.05 - |o.o71 - - 0.06 |2016.587 |5| 2
B -
A [214634.779 |381443.75 11.000 |0.041 |105.02

COU1639 0.03 |0.04 |1.754 |0.050 |204.186 | 1.633 0.04 |2016.587 |5| 1
B | 214634718 [381442.15 11.290 |0.042 | 91.33
A | 212114766 |304412.24 10.814 |0.041 |111.80

TDT2914 0.03 [0.03 - |o0.042 - - 0.04 |2016.587 |5| 2
B -
A |215450.873 |430955.07 11.250 |0.071 | 96.43

TDT3234 0.03 [0.04 - |o0.050 - - 0.07 |2016.587 |5| 2
B _
A [212756.985 |343910.89 11.917 |0.062 | 69.82

TDT2980 0.03 [0.04 - |o0.050 - - 0.06 |2016.587 |5| 2
B -
A [213000.125 |354904.03 11.444 |0.052 | 75.82

TDT2998 0.03 [0.04 - |o0.050 - - 0.05 |2016.587 |5| 2
B -
A [211550.764 31592251 11.666 |0.062 | 76.98

TDT2868 0.03 [0.04 - |o0.050 - - 0.06 |2016.587 |5| 2
B -
A [212429230 |363131.12 10.360 |0.072 | 66.09

ES 2125 0.04 |0.04 |2.005 |0.057 |33.586 | 1.616 0.07 |2016.587 |5| 1
B | 212429322 |363132.79 11.193 |0.071 |84.73
A 211932121 |374529.49 11.709 |0.052 | 82.76

TDT2904 0.03 [0.03 - |o0.042 - - 0.05 |2016.587 |5| 2
B -
A |211043.074 |351515.38 10.061 |0.051 |128.41

TDS1120 0.04 [0.04 - |o.057 - - 0.05 |2016.587 |5| 2
B -
A [210929.115 |350530.89 11.997 |0.062 | 63.05

TDT2791 0.04 [0.04 - |o.057 - - 0.06 |2016.587 |5| 2
B -
A 205914781 |323129.21 12.186 |0.053 | 58.08

TDT2675 0.03 [0.05 - |o.058 - - 0.05 |2016.587 |5| 2
B -
A |210700484 |372423.36 11.197 |0.061 | 91.60

TDT2763 0.03 [0.04 - |o0.050 - - 0.06 |2016.587 |5| 2
B -
A [212811.981 4606 34.77 11.648 |0.061 | 82.05

TDT2981 0.03 [0.04 - |o0.050 - - 0.06 |2016.587 |5| 2
B -
A [210649.966 |383332.18 11.851 |0.052 | 77.63

TDT2758 0.03 [0.04 - |o0.050 - - 0.05 |2016.587 |5| 2
B -
A [213021.931 |492614.27 11.013 |0.072 | 64.96

TDT3002 0.04 |0.04 |1.664 |0.057 [311.381 | 1.947 0.07 |2016.587 |5| 1
B |213021.803 |49 2615.37 11.608 |0.072 | 65.42
A [210340.854 4616 09.61 12.211 |0.062 | 65.15

TDT2719 0.04 [0.04 - |o.057 - - 0.06 |2016.587 |5| 2
B _
A [201512.962 3006 07.82 12.153 |0.111 | 60.28

TDT2121 0.06 [0.07 - |0.002 - - 0.11 |2016.587 |5| 2
B -
A 201043433 3014 40.55 11.050 |0.061 |105.25

TDT2051 0.06 |0.06 - |o.085 - - 0.06 |2016.587 |5| 2
B -
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Vi sual Observation and Measurements of 33 so f
Table 2 (conclusion) Measurement results for all TdnSfr méd e
TDS object-shéoki scgubased on i T24 images (plus one by ehe€nc
(CCD or -0t mensi woal electronic imaging) and aperture = 0.6
Name RA Dec dRA |dDec| sep | EU PA |EmPA | Mag | ET | SNR |dvmag| Date |N|Notes
Sep Mag
A | 204452839 [433151.96 10.239 |0.062 | 74.41
ES 1448 0.05 |0.06 |1.881 |0.078 4092 | 2378 006 201658 5|
B |204452948 43315050 7 10.593 |0.061 |102.48 7
A |201558.445 |375035.19 11.587 |0.081 | 73.08
TDT2130 - 0.06 |0.09 - |o.108 - - 0.08 |2016.587 |5| 2
A 202728319 4307 06.90 11.878 |0.072 | 67.63
TDT2289 - 0.05 |0.06 - |o.o78 - - 0.07 |2016.587 |5| 2
A 203300211 |592155.17 10.074 |0.051 [140.73
TDT2359 5 0.05 |0.07 - |o.086 - - 0.05 |2016.587 |5| 2
A |202550.823 |59 3750.29 9.921 [0.070 |132.76
TDT2261 5 0.07 |0.08 - |o0.106 - - 0.07 |2016.587 |5| 2
A 194440606 |320418.18 12.279 |0.092 | 54.42
TDT1697 - 0.07 [0.07 - |0.099 - - 0.09 |2016.587 |5| 2
A 194634516 |324316.83 10.045 |0.080 |152.78
TDT1729 - 0.06 [0.07 - |0.092 - - 0.08 |2016.587 |5| 2
A |202056.897 |551055.79 10.677 |0.061 |118.95
TDT2197 5 0.06 |0.06 - |o.085 - - 0.06 |2016.587 |5| 2
A |195102.024 |364242.93 11.088 |0.072 | 68.29
ES 242 0.06 |0.05 |1.844 |0.078 |31.016 |2.426 0.07 |2016.587 |5| 1
B |195102.103 [364244.51 11.369 |0.073 | 56.69
A [201520.106 |54 2740.39 11.459 |0.061 |81.42
TDT2123 - 0.05 |0.06 - |o.o78 - - 0.06 |2016.587 |5| 2
A 200538479 |582104.77 11.962 |0.073 | 55.29
TDT1965 - 0.05 [0.07 - |o0.086 - - 0.07 |2016.587 |5| 2
rvC30ag. | A | 200529.946 |58 2106.72 11.372 |0.073 | 54.85
0.05 |0.07 |2.651 |0.086 |78.467 | 1.859 0.07 |2016.587 |5| 3
01545-1 | B |200530.276 |582107.25 12.963 [0.091 |18.11
A |200705.472 |543100.36 10.598 0.081 |111.35
TDT1991 5 0.05 |0.07 - |o.086 - - 0.08 |2016.587 |5| 2
A 194345493 | 373817.23 11.436 |0.061 | 91.56
TDT1680 o 0.06 |0.06 - |o.085 - - 0.06 |2016.587 |5| 2
A |192856.516 3506 44.99 11.106 |0.062 | 71.36
POP 135 0.04 |0.05 |1.846 |0.064 |37.220 |1.987 0.06 |2016.587 |5| 1
B |192856.607 |3506 46.46 11.743 |0.062 | 73.08
A 193238027 |483906.14 11.946 |0.053 | 65.20
TDT1533 5 0.03 |0.03 - |0.042 - - 0.05 |2016.587 |5| 2
A [192056.331 |47 1009.47 11.821 |0.044 |55.67
TDT1391 0.03 |0.04 |2.064 |0.050 |3.682 | 1.388 0.04 |2016.587 |5| 1
B |192056.344 |471011.53 12.098 |0.045 | 53.86
A 191748423 |475917.77 11.456 |0.052 | 78.70
TDT1358 - 0.03 [0.03 - |o0.042 - - 0.05 |2016.587 |5| 2
A 190929515 |482757.21 204.53 12.073 |0.112 | 48.54
TDT1259 0.06 |0.08 |2.275 |0.100 o~ | 2516 0.11 |2016.587 |5| 1
B |190929.420 |482755.14 11.957 |0.111 | 60.02
Table 2 notes:
1. Touching/overlapping star disks
2. Appears as a single star
3. Same image as TDT 1965. Doubl star confirmed by elongation in
any other catalog

2 MA
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Vi sual Observation and Measurements of 33 so far
Table 3 Overall assessme@tsefparr adlilonT B dhjre smmtos icro nGy g meic
TDS object-shéokingubased on i T24 i maglkesckivingu2aMASEsandaP
Name Imaging Visual observation Aladin images Overall conclusion
HO 605 Touching/overlapping ygggljti?r?%rt]lﬂgiggmﬁango 2MASS and POSS images suggest elon- Object as double star
star disks ) . %ation N confirmed
estimated separati n 20
[TDT 3230 Obviously single star No resolution tzigAnASS images without hint of elonga- Bogus
. . With a magnification of x230 .
COU 1639 'SI';L:cdrin;Tg/overlappmg resolution at ~210° with 2MASS images suggest elongation coobri‘fei(r:r;aez double star
esti mated separatijon 20
[TDT 2914  Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 3234  Obviously single star No resolution 2MASS no hint of elongation Bogus
[TDT 2980 Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 2998 Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 2868 Obviously single star No resolution 2MASS images no hint of elongation Bogus
) . With a magnification of x230 . .
ES 2125 ‘SI'&Lrlcdr?lsTg/overlapplng resolution at ~45° with esti- 21\/5’-(\)?8 and POSS images suggest elon- COObAtfaitr:r;e; double star
mated separation 2%
[TDT 2904 Obviously single star No resolution 2MASS images no hint of elongation Bogus
Probably bogus (after
; ; . 2MASS images slight hint of elonga- rather negative re-
[TDS 1120 Obviously single star No resolution tion checking of 2MASS and
POSS images)
[TDT 2791  Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 2675 Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2763  Obviously single star No resolution tzig/lnASS images slight hint of elonga- Bogus
[TDT 2981  (Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 2758 Obviously single star No resolution 2MASS images no hint of elongation Bogus
) ) With a magnification of x230 ’ . .
Touching/overlapping . 2000 2MASS no hint of elongation but POSS Object as double star
TDT 3002 star disks resolut!on at ~300° with . imangesz<‘.h0w hint of elongation confirmed
esti mated separatifo 0
[TDT 2719  Obviously single star No resolution 2MASS images no hint of elongation Bogus
[TDT 2121  Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2051  Obviously single star No resolution 2MASS J no hint of elongation Bogus
Table 3 concludes
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Table 3 (conclusion). Overall 22asspasameinonfoo fdt AOS odbnp:
confirmed non TDBhebkeogsbherdcounont&l4 i maglesckivinguaMASS
POSS i mages
Name Imaging Visual observation Aladin images Overall conclusion
. . With magnification of x230 . ’
Touching/overlapping - o 2MASS and POSS images suggest Object as double star con-
ES 1448 star disks resolut!on at about 140° with ) elongatioq A firmed
estimated separation® o 20
[TDT 2130 Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2289 Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2359  Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2261  Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 1697  Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 1729  Obviously single star No resolution 2MASS J no hint of elongation Bogus
[TDT 2197  Obviously single star No resolution 2MASS J no hint of elongation Bogus
Touching/overlapping With a_magmﬂcat:on_ of x230 2MASS and POSS images suggest Object as double star con-
ES 242 h resolution at ~30° with a ! -
star disks : " elongation firmed
separation of ~2
[TDT 2123  Obviously single star No resolution 2MASS no hint of elongation Bogus
[TDT 1965 Obviously single star No resolution 2MASS no hint of elongation Bogus
[TDT 1991  Obviously single star No resolution 2MASS no hint of elongation Bogus
[TDT 1680 Obviously single star No resolution 2MASS no hint of elongation Bogus
. . With a magnification of x230 . .
POP 135 ‘Sl'g:cdr?lsr?g/overlappmg hint of companion at ~40° gll\gnAS;ig:d POSS images suggest :iJriraTj]Z((:jt as double star con-
with a separation of ~2" 9
[TDT 1533  Obviously single star No resolution 2MASS no hint of elongation Bogus
Object as double star con-
firmed (negative visual ob-
Touching/overlapping . 2MASS image suggest hint of servation probably due to
TDT 1391 star disks No resolution elongation observing the wrong object
because of initial problems
with the GoTo mount)
[TDT 1358 Obviously single star No resolution 2MASS no hint of elongation Bogus
With a magnification of x420
Touching/overlapping resolution at a position . . Object as double star con-
TDT 1259 star disks angle of ~215° and a separa- 2MASS images suggest elongation firmed
tion of ~2"
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CPM Pairs from LSPM so far not WDS Li s

: References
(Continued from page 141)

Summary Buchhei m, R., 20t 0a8r, MeCGaGsDu rDeon
Of the 47 objects checkaetd Alt' Ip Ob;lsceurvraiatlor(yf | I
1T 22 got a triple A r @@ﬁ@ﬁ@wn%am%%r
pa[ra (
son between 2MASS an (acc o £l tI en
met hod presented n é/ §hs6R "261'%31 Wwh'cth ‘
means solid CPM
1 15 got a rating betweeﬁep:})[ée%é‘ tR@COS(BRe&,U‘Z(VPﬁq ngc
means probably CPM with caveats but alll of them
with CPM confirmation anCroén(ﬂ)iaér%ssoé]ndOf POSS
i mages
T 9 remained without rating due gR c&SDed) 9 URATI1
positions for the secondaRPy—arCtar"(AQ RH)@( 9
T 1 remained as suspect due to |s[§e?2nae@evidence f ol
the secondary. in radians depending on gt
One object (J1937+4445I§na/\mps V. u rainndg &hahiNse oam eGoenacr egplet 1
for this report added to €ChenQhes k¢ atgalobg AasdDBOWM @GR
DEA 288 but we kept this lodjRItt in the report to
vide the additional observations we found in the di
catalogs or made ourselves.
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Abstract: A sel ected team of 8th graders measured t he
doubl e star HR 2282 al soikobowhNeawsohRuaundAIThAy weé
determine the scale constant, separation, and the
seconds and the position angle was 339.7 degrees.
ton Double Star Catalog and were found to be extr

|l ntroducti on
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eighth grade stud
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field rotation in Alt/ Az telescope.
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was used to determine the constant on the dat
B2016. 186. The eyepiece Was ro o that t he sk
woul d dri ft paral l el to the 'Male. Bell atri
then positioned on the eastern edg@ of the I|linear
the star moved across the Il inear ale. The team of
dents determined the amowhnetves s th scal eoerRNBbOANE hé
to drift to the westernsk@ge b%. Q&lalrlausaétahoenﬁaarlrtehta
stopwatch that read to Réal 9ewdRdrheo eversageondsi ft
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Student Observation of HR 2282
Table 1: Measurements of HR 2282 (Furud).
Standard
Parameters # of Obv. A\}/erage Mean SD Error of WDS Value Difference % Difference
alues Mean (1999)
Sef’;rsa)“o” 10 169.6 29.3 15 0.4 173 3.4 1%
Position
Angle(deg) 10 339.7 249.7 2.2 6.3 338 1.7 1%
Ref erences
Mason, B rWaasrh.i ngtlo2n. Doubl e Star Catal og.
Astronomy Department, u. S. Naval Observatory.
Conner , Donal d. "The Star Furud. "
The Star Furwud. (2013). Astronomy. Retrieved
com/ 2013/ 11/
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Student Measurements of Doubl e Star STF

Table 1: Measurements of Double Star System STF 747
B2016. 191904

Standard %
Parameters # Obs Mean SD Error of WDS Value | Difference . N
Difference
Mean
Scale Constant 15 794 | 088 0.226 NA NA NA
arc sec / division
sggara“on (are 12 39.97 | 0.68 0.197 35.9 4.17 11%
Position Angle 12 | 22791 | 124 0.357 224 391 1.7%
(degrees)

Table 2: Double Star System STF 747AB with Digitized

Student Measured Value WDS\Z:I%Shed Difference Per;:eerr;;Eg‘-
Plate Spale 1.01 arc sec/pixels N/A N/A N/A
(arc sec/pixel)
Separation 39.99 arc sec 35.9 arc sec 4.09 arc sec 10.78%
(arc sec)
Pos(l(tjlggrégg)le 225 degrees 224 degrees 1 degree 0.45%
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Student Measurements of) STFA 10AB (Thet ¢

value Table 1: Measurements of STFA 10AB. Perforn
Standard
Parameters # Obs Mean SD Error of WDS Value Difference % Difference
Mean
Scale Constant 15 7.88 44 0.11 NA NA NA
a.s./d|V|S|qn
Se?;r;)t'on 5 45.18 46 21 337 18.82 5.43%
Position Angle 10 257.90 4.84 153 346 1.9 0.55%
(degrees)
by 4.2 standard deviations An error may have occur
due to tébhevetudénesgsperience
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Data and Analysis of the Double Stars STFA

Figure 2: An -iinntahg eNeowt otnfiean2 2Hitgur/®ez 3t e |Adls d dRed & cf Stctheni e | €xatsrs
with a Celestron 12.5 mm MicrbelGasdepeyepiece.
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Wilfried R.A. Knapp

Vienna, Austria
wilfried.knapp@ymail.com

John Nanson

Star Splitters Double Star Bl og
Manzanita, Oregon
jnanson@nehal emtel . net

AbstirTalcg results of wvisual doubl e star observi
doubles with |l arge delta_M of being harder to
WDS <catalog dat a. It was felt this might be a
the other might be an indication of a need for
a closer I ook at a selected sample of STT doubl
er STT objects covered so far sever al of the cc
the current WDS dat a.

. Oor i, Cam, Mo n , Cnc and Peg
1IAntroduct|on based on W[?S data as .of beﬁ]j
s follow up to our reports so ar we finish tHhi
STT series with objects in the constellations Tau,

Table 1. WDS catalog data per begin of 2016 fo
WDS ID Name RA Dec Sep M1 M2 PA pM Con
05417+1614 | STT114 | AB 05:41:40.770 +16:14:02.4 3.0 8.40 10.60 278 2.20 Tau
03334+2322 |STT57 |CD | 03:33:26.530 +23:23:03.5 9.9 |767 12.00 |320 |4.33 Tau
05272+1758 | STT107 | AB 05:27:10.090 +17:57:44.0 10.0 5.39 10.10 306 471 Tau
05272+1758 | STT107 | AC 05:27:10.090 +17:57:44.0 10.0 5.39 11.80 347 6.41 Tau
05459+2555 | STT116 | AC 05:45:55.390 +25:54:49.3 179 7.27 12.90 65 5.63 Tau
04162+3452 STT76 AB 04:16:10.609 +34:52:07.7 3.8 7.7 12.40 210 4.70 Per
02533+4834 | STT48 AB 02:53:21.070 +48:34:11.9 6.6 6.5 10.60 318 4.10 Per
03483+5044 | STT63 AB 03:48:18.080 +50:44:12.4 6.8 6.2 11.20 270 5.00 Per
05379+0715 | STT518 | AB 05:37:55.590 +07:14:55.5 2.1 8.8 12.80 240 4.00 Ori
05135+0158 | STT517 | AB,C | 05:13:31.550 +01:58:03.7 6.5 |6.13 13.00 | 138 |6.87 Ori
06282+7032 | STT136 |AB | 06:28:14.490 +70:32:07.0 550 |6.04 11.00 82 |5.00 Cam
07012+1146 STT163 | AB,C | 07:01:09.851 +11:46:28.7 14.5 6.41 12.00 165 5.59 Mon
09162+2324 | STT198 |AB | 09:16:11.281 +23:24:10.4 146 | 7.74 12.00 |121 |450 Cnc
23074+2035 | STT488 |AB | 23:07:25.502 +20:34:53.802 146 |67 10.40 [335 [3.70 Peg
22148+2231 STT467 | AB 22:14:48.567 +22:31:24.299 23.9 6.7 10.70 274 4.00 Peg
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STT 57

L ¥V __WDS  Disc Comp Obsl Obs2 pal ps2 sepl sep2 megl mag2 DM Ko.. n RAJ2000 _ DEJ2000
W YizieR 0333442322 § 2 1907 2000, 170 170, 35.0 33.50 7.17 12.80/+22 S04 R 03 33 23.73 423 22 05.6
u SR 03334 1854 2013 35| 34 71.4 69.00 7.17 17.67 ED 03 33 23.73 423 22 05.6
wi 1854 2014/319/320 10.0 9.90 7.67 12.00/+22 505 K 03 33 26.53 +23 23 03.5
Figure 1. Al adin image with component | abels o

W3S Disc Comp Obsl Obs2 pal pa2 sepl sep2 magl mag2 o). §
2+1758 | MCA 2 As,Ab 1979 201S 80 163 1 0.00 S5.80 6.80

1843 2015 317 306, 10.7 10.00 5.39 10.10 +17 928
1899 2015 341 347 10.0 10.00 5.39 11.80

1899 2015 58 57 8 7.00 10.10 11.80

n__ RAJ2000 DEJ2000 _
0S5 27 10.09 +17 57 44.0
05 27 10.09 +17 57 44.0
05 27 10.09 +17 57 44.0
05 27 09.51 +17 57 49.9

e s e

Figure 2. Al adin i mage with component | ables of
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STT 116

UCAC4 580-018398 #

v WDS __Disc Comp Obsl Obs2 pal pa2 sepl sep2 magl mag2 DM _No.. n RAJ2000 _ DEJ2000

I#ﬁﬁiiiiﬁ 222*‘#7:‘2‘2 1046|2011 66| 65| 10.9] 17,90 7.2712.90] M| [05 45 55.99|+25 54 49.3
EEoEG moiiuinie b ey

Figure 3. Al adin image with components of STT
(Continued from page 175) | ast pair, DE, was first me
not measured, although Shtarruvaentnoated6.i 89 'waandl| @5$6r 4t
than to A. He |l eft a sKMDiSch exhowiing.a position anc
about 335 degrees. Hus sye y, pvrosvuaqedOthheefvf|tr|§)tnsmeaSL
for the AC pair, measuri nggil REAL sohh radwq”f,’l
and twice at the begi nniggs O 1t8$]&n' éng bhgan
aged sgparation of 10. 0"g gayn dy Saederaag1e2d7n|pn§)sf|/t9|on raenfgrll
341.1 degrees. tor, and a 235mm SCT, whil e
STT 116 SeBaw)gure 3 a-lghje 185 nthe 'rfef rlchh ors as _wel
785, was first measuredeB¥|llf whasttrdjd’del d Np el &G e
13.8nd 348.6 degrees Th§T1A81 L ) debbne o
components are al/l |l abelieyd; sas pa T\altBh't”hé 1e5§/\;pn$,r33
the AC pair is the only ¢qnepnpis tofwaBs dd stcojvee r R ds by g
Struve, wh o measur ed ity asyil8 - wdhs aatnd15626x d%rl%%s g |
1846. AD was first measur ed| ib tS o0 nW-t %ur’erhrbaemolfnt
191120at.a4n0dd 9. 8 degrees AnTg? r%gt t\exd rga'dlee to reso.l
shows the 1898 Obsl meagie }anre AR WapS yadyge ¢ s@ ¢
photographic plate of tE%hcﬁ@é?on als0 roetahcehredm% s yr
are also I|listed in the HLexd hd €g MW éPvatW|edr? \m ﬁ: {
1908 and 1909 pl ates. ﬁg | @ak b rr%%%”\(,ee |

measure of 31.93" and 7%.4bmg€egrs%eq kPi AdO08 m

Przybyl |l ok, who was asswgga\;’gpuewgqh 11h He i
Observatory, while using gar71349% K{n a) (Nggrg 'éBTe tT
WDS Obsl1l measure for the, AR P®ilth % W) h S i‘i:llé mi & A
1908, was made from a p%&étoigﬁ@ {1 ?tudeb‘nﬁgf €
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WDS wvalue of 12.0, a coBd80xsmay havefoeseadt dbg ibrei a
able to easily see a 12.bi@ matgnwaaudearst Aromncomel ¢
refractor. Nanson foundelBl vaeg yt teoumgdxtt oo nsee,e wenr et
152mm refractor, able tbd5admmercaf riatctom| wnaet hdiafvfeir
vision, which also indica3Tel 6a3 Magre)dau del dmg anttiean t
the WDS value, ¥4 pGdagiaalaltwacwhseefent hbey at 253x, foll ow
the pair is taken i nto csoencsdanddearayt,i owhi ch wasn't S ec
STT 163 WUsMonng) :t he 152 mno brseefrrvaactti oorn,. Nan -
son observed C with aver tWWT viet NofRherb)srbi ¢t warss maade
more difficuldt than norbmaleibehceau soeb seh e erflrst quar
moon was slightly | ess tian 5BL& Kelgguedeswads ourn atkel en otr
with haze in tH0838BYP. wadGEshd svbein®t-he B component Wi
lar difficulty (Vmag 11.s8W0¢0¢ge stsifinggg pister nghahet WBS1ta
ni tude of 12.0 for C isitlonet heKMWD®Bp udDed otuHead &S
refractor to observe C adnudc efdoutna L #O0mms svhi kch wiexrims
the aperture reduced tovdld@enmof wh2 ch fadrs oi ti.ndi Narn =
the WDS value for C is cdweret.ed vision while using
STT 517 Kn@rpip) :det ect edwlCi cabs sau ggpecstt eadf t he 12. 8 ma
l ight at 360x in the 185mnmn rrmeufcrhacttiogrhtienr dD fvid sc ud @ e 15
indicating C might be a shiigan,braghitmer subggest haegwWddev
of 13.0. Nanson caughlt2.tOhd sCabomponieght .at 152x,
203x, and 253x with the SBSFImmov &dEnhaohodet e cAtveed ttehde
vision was needed at 152wi,t hbuatveC twas vsedmnwiitnh tdh e
Vvi sion sever al ti mes at 129003xx, aanndd 225533x. , bTihte ffaumsd iq
moon was about 35 degreewvshatto itntde st o mtchh e a svthi wiht wosud 1
haze in the air, which waghdt mdkefot veryhanlikel \
star is as faint as 13.WDS. NoOno btvhieo ussa meo mp agrhits, o nC ¢
seen. was iIimpossible to detect in
STT 518 Na@Gsion: needed maagrnyi.f i cthaweowvnesr ,ofi n a prior
487x and 607x to detect -1t5h@l B dwmpogebet oér STE&ebng
in the 152mm refractor. t ecBaesde db ootnh tthhae ,B ta&red WD Sc ¢ m
separ azt.ilosn poofobably aboufracgbt, abu29&ixvemwht ltdr woul
i nterference &f rpoom sti hhd emdBoonir,s biath dhutstlmalsf are about ri
a magnitude Dbrighter thamwmrth&knWpPP wailskeag ved B2 .wi.t h
was rather di fficultt tolS5e@emm,atb wtd 3wa sa nudn aby Fx ,t oa
visi bl e at 152x. It seelmesdi dm et H usttarssl i grhd | fyaibm
(slightly easier to see)uetshan STT 517 C above, SUug(
ing the magnitudes for 0 N&®T To f1 1t4hKeh aAtpy@g wasamd |l st avr |
(the WDS value for STT 5h& @pest@ake286) .t h&nhdPphPmmwars
unable to resolve B def ilmeiatdiiviegl yt oi t htehe olh&3 mam i roenf 1t d
under difficult seeing caobnoduitt iroingshit .b utNawmasso na bhad ta
the much wide39 wedphr ahedb@eddb@men refractor at 152x
reduced to 100mm. an elongation of the primar
STT 467 UsRPeg) it he 235mwmi 8§63 the&pasani on and the 2.
Found B to be about hal @i af ewmagma @ u dlee tbwea egrh t etrh et h apni
12. 8 magnitude compari son SdtTarl,1 6i Méiiacoajt:i fnggu Bd maywh
the 12.2 to 12.3 range.in Atheal®mm2 mmmuelf r &8c tcoerr taati nll
seemed fainter than the nmDgSniltOud/ie naog na taadmpari son s
STT 488 NaResgn: found B @a@ptcianmgdi s1 mghtbe about hal
brighter in the 235mm Stle tWDEnN val €. 6f magnd®0ude T
compari son star, and notteidncittl ya peplecanrgeadt eddi sati nt5 2% &
than the WDS value of 10t.Mough in the poor seeing |
STT 48 MaPgerri)f:i cati ons ohabh52»t.25XKnapandesol ved C



No.

13

Vol .

Pagle7 9

J o u r of @olble Star Observations

Cam Mon

Or i

Per

STT Doubl esgwWiiPtahvilLialr:g eT a u

cr oeo-
i50m

anaed ail tso
t he dad mc Ilwassi ocanv ati Hl aatb | eea can do fc otntpe

t men da PAr tf wrre arl ¢ d wdg e ctt &
w hhiacnh taree WDhSo wma | iure

redaveadl!| abl 4.1 0 mWe

wi t h
t o
a

tor
bit

c
X
d

rber si wglhtt se,r

e

%
5

€xs
Yo
&f e
an
eV a‘&sn

I
.wer e

k

b

r
nso,.g‘g
i
P Sou

§h%Q
4.

3s

&
e

$C P& N
t%k%%
t
DR A
i ven
tad
separatio

:

'r-ﬁ/?l §
r

atIaCéJ%(l

nates,

“vPe

assuming

PA = arcta

Err

Sep

aErr _Sep
e

¢

vIUdDIe
f..lvl
"o ®©
3 -
r.mge
> o>
]

E e
(@]
S<%p
D.CM@
O

= am
o3
9 clg
(@]

= ®
e}
gale
&
£a

8
Eoo®
elem
sSsz2
Sn.-8
5O O.—
mer

t he

me a
e

c%
g
g
s
0

r

Je@ﬁi Lt
néﬁad@
ave be

h

(0}

W
R
(0}
e

|
d
r
Ny
C

[AM&na S8Rile € N @

magni -

er’ €
Daua]egStmmscmt

nl ot
of tthlee set @1cs ed

v i IW2pS| eC Uhd
otometry

gement s:

h

W
c at arlthoeg sf oalrleo wiirnegq uteonatllsy and

d
t P 'meCrit’ i’ Peld 9 PliPt i

UtS
t
our

etvhail su art @ soenasr cdf:

f

i MelTadd &
di«f fierragnc

o

WD&r

dat aq fwasmi hlye 9@

each

n
S

r e AclikeinctaWils

t

gi ven

ferenc&NRBRbat he
ubsequent

re
t he
3.

measures
we t
precise

strometry ts
mo s t rec

a
t he



e <) e BN 0]
cC——0OQ
3-oe

0

Vol 13 No. 2 J o u r ofi Rolble Star Observations Pagls0
STT Doubl esgWwWiiPtahvilLialr:geTau Per Or i Cam Mon
Tabl 2. Photometry and astrometry results for the es®lect
used for the reported values. i T in the Notes col wnmem ind
(Specifications of the used telescopes: See Acknowlbeedogne me
t he ndi vidual stacks in bol d. The error estimatiohrBver
val ues The N column in the summary |line gives the total
STT
114 RA Dec dRA | dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
0541 | 1614
A 7.877 | 0090 | 136.87 )
40.778 | 02.37 0.07 | 005 |2997 |0.08 | 281355 | 1.644 009 | 2016.003 |4 | [T18stack 4x3s. Overlap-
B 0541 16 14 0.338 0.092 56.54 ping star disks
40574 | 02.96 - - :
0541 |[1614
A 7.862 | 0081 | 106.77 )
40777 | 0247 0.08 | 008 |2807 |0113 |277.987 | 2.308 008 | 2016.085 | 5 | IT18stack 5x3s. Overlap-
B 0541 16 14 9.679 0.102 16.52 ping star disks. SNR B<20
40.584 | 02.86 : - :
0541 | 1614
A 7.870 | 0.086
40.777 02.42 Overlapping star disks.
0.075 | 0.067 | 2.900 | 0.100 |279.726 | 1.984 2016.089 | 9 | Both stars too bright for
0541 16 14 reliable photometry
B 40579 | 0201 9.509 | 0.097
ST Ra Dec | dRA | dDec | Sep |ErSep PA  |EwPA | Mag |EmrMag | SNR |dvmagl Date N Notes
c gg ggl Sg Sg 7.510 0.080 230.47 iT18 stack 3x3s. C too
Bm 373 0.07 |007 9932 |0099 |319.657 | 0571 0.08 | 2016.090 | 3 | bright for reliable pho-
D 26064 | 10.66 11532 | 0.085 | 36.08 tometry
c gg gga Sg ig 7.511 0.080 221.06 iT18 stack 4x3s. C too
B33 0.10 | 005 | 10.003 |0.112 |319.796 | 0.640 0.08 | 2016.085 | 4 | bright for reliable pho-
D 26064 | 1076 11545 | 0.086 | 33.48 tometry
c gg ggz Sg gg 7.513 0.070 175.07 iT18 stack 5x3s. C too
BB 5353 0.04 |009 998 |0098 |320112 |0.565 0.07 | 2016.093 | 5 | bright for reliable pho-
D 26057 | 10.89 11516 | 0.081 | 26.70 tometry
0333 | 2323 .
C 7.414 0.071 75.45 iT27 stack 5x3s. C too
26.475 03.32 bright for reliable pho-
tometry. Component B re-
015 | 010 |9727 |0180 |321.479 | 1.062 0.07 | 2016.023 | 5 | Jl Y 4.566vmag
0333 2323 (compared with 12.8mag in
D 26.035 | 10.93 11.482 | 0.077 | 34.65 WDS)
0333 | 2323 )
Cc 7.488 0.060 165.74 iT27 stack 5x3s. C too
26.529 03.03 bright for reliable pho-
tometry. Component B re-
0.16 | 007 |10033 |0.175 |319.422 | 0.997 006 | 2016026 | 5 | iuc it 14 650vmag
0333 2323 (compared with 12.8mag in
D 26,055 | 10.68 11552 | 0.061 | 85.67 WDS)
0333 | 2323
c 7.487 | 0.073 ) '
26518 | 0316 | 4194 | 078 | 9.935 |0.138 | 320086 | 0.795 2016.064 | 22 | C 100 bright for reliable
D 0333 2323 11525 | 0.078 photometry
26.055 | 10.78 : :
Table 2 continues
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Table 2 (continued) Photometry and astrometry r esunbtesof o
i mages used for the reported values. i T in the Notteiemcol
given (Specifications of the used telescopes: See Aecikhneo wl
bel ow the individual stacks in bold. The error estimaal on
Err values The N column in the summary I|line gives the to
i‘; RA Dec dRA | dDec Sep ggp PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A gg %4 ‘11; % 5336 | 0060 | 511.81 iT18 stack 4x3s. A too
- - 0.07 0.08 |10.176 0.106 305.854 0.599 0.06 |2016.090 4 bright for reliable pho-
B 0527 | 1757 11.066 | 0.066 | 40.18 tometry
09.526 49.66
A2 5362 | 0.090 | 435.83 iT18 stack 5x3s. A too
- - 0.07 0.09 |10.152 0.114 305.809 0.643 0.09 |2016.093 5 bright for reliable pho-
B 0527 | 1757 11.164 | 0.099 | 26.60 tometry
09.528 49.66
N St 5340 | 0080 | 50215 iT18 stack 5x3s. A 00
. . 0.06 0.07 10.193 0.092 305.852 0.518 0.08 (2016.085 5 bright for reliable pho-
B 0527 | 1757 11.098 | 0.086 | 34.59 tometry
09.530 49.67
A | B2 Tt 6059 | 0092 | 53.70 iT27 stack 4x3s. A 00
. . 0.11 0.12 9.837 0.163 303.784 0.948 0.09 (2016.023 4 bright for reliable pho-
B 0527 | 1757 11.099 | 0.094 | 39.73 tometry
09.516 49.73
A | SR | aiet 6380 | 0.061 | 111.35 iT27 stack 4x3s. A too
- - 0.11 0.12 |10.053 0.163 305.444 0.928 0.06 |2016.026 4 bright for reliable pho-
B 0527 | 1757 11.100 | 0.062 | 65.33 tometry
09.514 49.88
BT g
: : 9‘08 3'09 10081 | 0131 | 305.359 | 0.744 2016.064 | 22 ';h‘gt% g’.';t’f; for reliable
B 0527 | 1757 11.105 | 0.083
09.523 49.72
fg;— RA Dec dRA | dDec | Sep grerp PA Err PA Mag |Err Mag SNR |dVmag| Date N Notes
A | s 5336 | 0060 | 51181 iT18 stack 4x3s. A too
= = 0.07 0.08 |9.939 0.106 346.889 0.613 0.06 [2016.090 4 bright for reliable pho-
c 05 27 17 57 12.604 | 0.102 12.63 tometry. SNR C<20
09.946 53.38
A (l)g %5 411;, ?; 5362 | 0.090 | 435.83 iT18 stack 5x3s. A too
- - 0.07 0.09 |10.092 0.114 346.675 0.647 0.09 |2016.093 5 bright for reliable pho-
c 05 27 1757 12.845 | 0.138 9.95 tometry.  SNR C<10
09.942 53.54
N A 5340 | 0080 | 50215 iT18 stack 5x3s. A 00
- . 0.06 0.07 |10.030 0.092 346.927 0.527 0.08 [2016.085 5 bright for reliable pho-
c 05 27 1757 12.765 | 0.143 8.68 tometry. SNR C<10
09.950 53.47
A | e 6059 | 0002 | 53.70 iT27 stack 4x3s. A too
. - 0.11 0.12 |9.442 0.163 346.721 0.988 0.09 |2016.023 4 bright for reliable pho-
c 05 27 1757 12.738 | 0.128 11.39 tometry. SNR C<20
09.937 53.45
A SR | ot 6380 0061 11135 iT27 stack 4x3s. A to0
| ) 0.11 0.12 9.570 0.163 346.110 0.975 0.06 2016.026 4 bright for reliable pho-
c | 0527 | 1757 13077 0118 1020 tometry.  SNR C<20
09.927 53.34
0527 17 57
5.695 0.078
A 10.099 43.89 A too bright for reliable
0.087 | 0.098 | 9.814 0.131 346.669 0.765 2016.064 22
05 27 1757 12.806 | 0.127 photometry. SNR C<20
C | 09940 |53.44 : :
Table 2 continues
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Table 2 (continued) Photometry and astrometry resunbtesof or th
i mages used for the reported values. i T in the Notteismcol umn
given (Specifications of the used telescopes: See Aecikhneowl edge
bel ow the individual stacks in bold. The error estimaalon ove
Err values The N column in the summary |line gives the total
STT
116 RA Dec dRA dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
05 45 2554 .
A 7.237 0.090 269.89 iT18 stack 4x3s: A too
55.397 49.25 bright for reliable pho-
0.08 0.07 17.783 | 0.106 64.735 0.342 0.09 | 2016.090 | 4 tometry. Component R meas-
ured with 12.814Vmag with
05 45 2554
c 56.589 56.84 11.675 | 0.095 36.33 SNR 20.47
05 45 2554 .
A 7.244 0.070 281.94 iT18 stack 5x3s: A too
55400 | 49.24 bright for reliable pho-
0.06 0.06 17.787 | 0.085 64.812 0.273 0.07 | 2016.085 | 5 | tometry. Component R meas-
05 45 2554 ured with 12.948Vmag with
c 56.593 56.81 11.679 0.076 37.07 SNR 19.65
05 45 2554
A 55399 | 49.26 7.249 | 0.080 | 172.94 iT18 stack 5x3s: A too
bright for reliable pho-
0.08 0.08 17.772 | 0.113 64.504 0.365 0.08 | 2016.093 5 tometry. Component R meas-
0545 2554 ured with 13.089Vmag with
SNR 8.68
C 56.588 56.01 11.661 0.095 20.52
05 45 2554 7.2433
A 55399 | 49.25 333 0.081 A too bright for reliable
0.074 | 0.070 | 17.781 | 0.102 | 64.684 0.329 2016.089 | 14 | Photometry. Component R
0545 2554 11671 measured with averaged
: 12.950Vma
€ |ses590 | 5685 667 0.089 ¢
371;' RA Dec dRA dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A | 0416 | 3452 7501 | 0030 | 35456 T24 stack 5x3s. A too
10.639 | 07.29 bright for reliable pho-
016 252 0.03 0.03 3.550 0.042 211.099 0.685 0.03 | 2016.236 5 tometry. Overlapping star
B 10.490 04.25 12.489 0.079 14.34 disks. SNR B<20
A % égg gé 25 7501 | 0.030 A too bright for reliable
04-16 34'52 0.030 | 0.030 | 3.550 0.042 211.099 0.685 2016.236 | 5 | photometry. Overlapping
B 10490 | 04.25 12.489 | 0.079 star disks. SNR B<20
541; RA Dec dRA dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A gi 828 ﬁ gg 6.167 0.100 194.65 iT18 stack 5x3s. A too
) . bright for reliable pho-
0253 o 0.16 0.12 6.526 0.200 316.327 1.755 0.10 | 2016.172 5 tometry. Overlapping star
B 20.614 16.54 11.498 | 0.118 16.73 disks. SNR B <20
A gi 830 i? :;g 6.165 0.080 395.94 iT24 stack 5x3s. A too
) ) bright for reliable pho-
0253 1534 0.10 0.10 6.609 0.141 317.597 1.226 0.08 | 2016.258 | 5 tometry. Overlapping star
B 20.621 16.61 11.357 | 0.094 21.93 disks
A Si 829 ﬁ % 6.166 | 0.091 A too bright for reliable
. - 0.133 | 0.110 | 6.567 0.173 316.966 1511 2016.215 | 10 | photometry. Overlapping
B 02 53 48 34 11.428 | 0.107 star disks
20.618 16.58 i i

Table 2 continues on
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Table 2 (continued) Photometry and astrometry r esunbtesof o
i mages used for the reported values. i T in the Notteiemcol
given (Specifications of the used telescopes: See Aecikhneo wl
bel ow the individual stacks in bold. The error estimaal on
Err values The N column in the summary I|line gives the to
SGET RA Dec dRA | dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
0348 | 5044
A 6.100 | 0.070 | 349.80 iT18 stack 4x3s. A too
18.072 | 12.50 IT18 stack 4. A
011 | 010 |6.324 |0149 |271.359 | 1.347 0.07 | 2016.172 | 4 | Prigntior reliable pho-
0348 50 44 :jqu;(etr)é.NC;;/eérlgfglng star
B 17.406 | 12.65 11573 | 0.137 | 8.69 isks.
A gg 327 i(zj gé 6.225 0.100 303.25 iT24 1x3s. A too bright
: ’ for reliable photometry.
o lon 012 |011 | 6894 |0.163 |268.753 | 1.353 010 | 2016255 | 1 | o onanoine’ctar disks,
B 17341 | 12.20 11.438 | 0.116 | 18.24 SNR B <20
A (1)3 328 ig ig 6.212 0.090 348.90 iT24 stack 5_><ls. Atoo
0.09 | 008 |6959 |0.120 | 270494 | 0.991 009 | 2016.258 | 5 | bright for re"ab'elphoi
03 48 50 44 :jqnlletry. Overlapping star
B 17.335 | 12.24 11.190 | 0.093 | 42.48 isks
0348 | 5044
A 18.025 | 12.61 7.021 | 0050 | 187.41 ik;r'24htStfaCk 5|'X?;JSIA A :]00
right for reliable pho-
o T com 0.04 | 004 | 6644 |0057 |267.153 |0.488 005 | 2016236 | 5 | oo S e pping star
disk
B 17.326 | 12.28 11.314 | 0.053 | 59.40 isks
A (1)2 ggg ig ﬁ 6.390 | 0.080 A too bright for reliable
: : 0.095 | 0.087 | 6703 | 0.129 | 269.423 | 1.100 2016.230 | 15 | photometry.  Overlapping
B 0328 5044 11.379 | 0.105 star disks
17.352 | 12.34 - -
?I’;’ RA Dec dRA dDec Sep |ErrSep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A ) )
No resolution of B in any
B of the images taken
STT
517 RA Dec dRA dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
0513 | 0158
AB | 31500 | 03.43 6.388 | 0.100 | 153.04 iT27 stack 5x3s. A too
i ' bright for reliable pho-
P 012 |011 |7.110 |0.163 |132795 | 1.312 010 | 2016026 | 5 | e\ erapping star
disks. SNR B <20
C | 31857 | 5860 11522 | 0.115 | 18.87
0513 | 0158
AB | 31527 | 0367 6.483 | 0.080 | 162.27 gg?htstfack sl_xabsl.A rt]oo
right for reliable pho-
PR 012 |o012 | 7362 |0170 |135.044 | 1.320 008 | 2016032 | 5 | oo S e apping star
disks
c 31874 | 58.46 11.457 | 0.091 | 24.16
ag | 9513 0158 6313 | 0081 | 111.63 iT27 stack 5x3s. A too
31545 | 373 bright for reliable pho-
=1 Tois 012 |o012 | 7017 |0170 |137.702 | 1.385 008 | 2016035 | 5 | oo erapping star
c 31.860 | 58.54 11.448 | 0.105 | 1555 disks. SNR B <20
AB gi égo 8% ?f 6.143 | 0.090 | 161.50 iT24 stack 4x3s. A too
: i bright for reliable pho-
w5 oo 010 | 008 |6727 |0128 |135770 | 1.091 009 | 2016031 | 4 | ol ol e apping star
c 31.863 | 58.69 11519 | 0117 | 13.91 disks. SNR B <20
0513 | 0158
AB | 31533 | 0359 6.332 | 0.088 A too bright for reliable
513 0157 0.115 | 0.109 | 7.051 0.159 135.311 1.288 2016.031 | 19 | photometry. Overlapping
star disks. SNR B <20
c 31.863 | 58.57 11.487 | 0.108

Tabl

e
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Table 2 (continued) Photometry and astrometry r esunbtesof o
i mages used for the reported values. i T in the Notteiemcol
given (Specifications of the used telescopes: See Aecikhneo wl
bel ow the individual stacks in bold. The error estimaal on
Err values The N column in the summary I|line gives the to
STT
136 RA Dec dRA | dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
0628 | 7032
A | 14458 | 07.41 5811 | 0.130 | 218.05 iT18 stack 2x3s. SNR B<20.
65 7032 012 | 014 |5373 |0.184 |80.789 1.966 0.13 | 2016.194 | 2 | Atoo bright for reliable
hotomet
B 15519 | 08.27 10.806 | 0.152 | 13.26 p ry
A 22 gis Z)g ii 6.016 | 0.080 | 402.55 iT24 stack 4x1s. SNR B<20.
008 | 008 |533 |0113 |83.865 1215 008 | 2016.258 | 4 | Atoobrightforreliable
06 28 7032 photometry. Overlapping
B 15.606 | 07.98 10.616 | 0.097 | 19.30 star disks
A 0628 7032 5.970 0.070 517.69 iT24 stack 5x3s. A too
14490 0725 bright for reliable pho-
2 Tom 0.06 | 007 |5466 |0.092 | 81.689 0.966 007 | 2016236 | 5 | oo S eriapping star
B 15572 | 08.04 10.757 | 0.087 | 20.78 disks
0628 | 7032
A | 14452 | 07.28 5828 | 0.080 | 168.06 iT24 stack 5x3s. A too
010 | 008 |5593 |0128 |83.120 1312 0.08 | 2016.247 | 5 | bright for reliable pho-
06 28 7032 :jqnlletry. Overlapping star
B 15563 | 07.95 10.315 | 0.085 | 37.58 isks
A s | e 5899 | 0080 | 183.76 iT24 stack 5x35. A t00
14475 0750 bright for reliable pho
— [0m 014 | 011 |5504 |0.178 | 85.624 1.853 008 | 2016247 |5 | oo TS e iapping star
B 15573 | 07.92 10.334 | 0.084 | 39.76 disks
A (1)2 42124 Sg §§ 5.905 0.091 A too bright for reliable
06-28 70'32 0.104 | 0.099 | 5.452 0.144 83.025 1511 2016.237 photometry. Overlapping
B 15567 | 08.03 10.566 | 0.104 star disks
i-g— RA Dec dRA dDec Sep Err Sep PA Err PA Mag Err Mag SNR |dVmag Date N Notes
AB g; gég %é gg 6.707 | 0.080 | 334.27 iT18 stack 4x3s. AB too
o145 0.09 | 006 |14.235 |0.108 | 165970 | 0.435 0.08 | 2016.194 | 4 | bright for reliable pho-
c 10093 | 14.54 11.767 | 0.086 | 33.50 tometry
AB 83 324 éé 38 7.020 | 0040 | 318.94 iT24 stack 5x3s. AB too
o1 1146 0.04 | 004 |14.436 | 0.057 | 164.483 | 0.225 0.04 | 2016.236 | 5 | bright for reliable pho-
c 10087 | 14.49 11.778 | 0.041 | 111.68 tometry
AB g; gés %é ﬁ 6.718 | 0.061 133.17 iT24 stack 5x3s. AB too
o7or 146 011 | 011 |13.885 | 0.156 | 165.296 | 0.642 0.06 | 2016.247 | 5 | bright for reliable pho-
c 10095 | 14.68 11.721 | 0.061 | 9117 tometry
AB g; g%g %é gg 6.721 | 0.050 153.43 iT24 stack 5x3s. AB too
oot 1146 011 | 011 |14.268 | 0.156 | 164.357 | 0.625 0.05 | 2016.247 | 5 | bright for reliable pho-
c 10.091 | 1451 11733 | 0.052 | 78.84 tometry
AB | 04 | 2634 6793 | 0.060 | 307.52 iT24 stack 5x3s. AB too
T or 11145 0.09 |010 |14.216 |0.135 | 165769 | 0.542 0.06 | 2016.258 | 5 | bright for reliable pho-
c 10086 | 14.58 11.788 | 0.061 | 90.92 tometry
0701 | 1146
AB 6.792 | 0.060 ) )
09.843 | 2829 | 097 | 0089 | 14207 | 0.128 | 165172 | 0515 2016.237 AB too bright for reliable
c 0701 11 46 11757 | 0.062 photometry
10.090 | 14.56 : :
Table 2 continues
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Table 2 (continued) Photometry and astrometry r esunbtesof o
i mages used for the reported values. i T in the Notteiemcol
given (Specifications of the used telescopes: See Aecikhneo wl
bel ow the individual stacks in bold. The error estindaal on
Err values The N column in the summary I|line gives the to
STT
108 RA Dec dRA dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A B8 e 7632 | 0080 | 24196 iT18 stack 5x3s. A 100
09-16 23'24 0.04 0.06 14.994 | 0.072 115.141 0.276 0.08 | 2016.194 5 bright for reliable pho-
B 12.123 02.40 12.864 | 0.095 20.71 tometry
A 22 123 g'g‘ S;l 7.623 0.041 147.39 iT24 stack 5x3s. A too
09A16 23‘24 0.08 0.09 15.019 | 0.120 115.348 0.459 0.04 | 2016.247 5 bright for reliable pho-
B 12.129 02.54 12.980 | 0.045 51.04 tometry
A Qe B 7664 | 0060 | 168.26 iT24 stack 4x3s. A oo
09A16 23‘24 0.05 0.05 14.944 | 0.071 115.104 0.271 0.06 | 2016.258 4 bright for reliable pho-
B 12.129 02.42 13.019 | 0.063 52.52 tometry
A Qe B 7666 | 0040 | 45298 iT24 stack 5x3s. A 100
09A16 23‘24 0.03 0.03 15.077 | 0.042 115.202 0.161 0.04 | 2016.236 5 bright for reliable pho-
B 12.128 02.41 12.977 | 0.043 71.78 tometry
09 16 2324
A 7.646 0.058 . "
11141 | 0883 | 053 | 0.061 | 15.008 | 0081 | 115199 | 0.311 2016.234 | 19 | A 00 brightfor reliable
B 09 16 2324 12.960 | 0.065 photometry
12.127 02.44 : :
45;{;— RA Dec dRA | dDec Sep |ErrSep PA Err PA Mag |Err Mag SNR |dVmag Date N Notes
A gg 9157;9 52 33 6706 | 0.110 | 498.01 iT11 stack 4x3s. A too
23'07 20'35 0.13 0.13 14.888 | 0.184 334.704 0.708 0.11 2015.637 4 bright for reliable pho-
B 25.036 06.96 11.976 0.112 48.39 tometry
A | 2300 2% 6649 | 0.060 | 36313 IT18 stack 5x3s. A 100
23'07 20'35 0.04 0.06 14.897 | 0.072 334.900 0.277 0.06 | 2015.639 5 bright for reliable pho-
B 25.032 06.84 11.958 0.068 34.23 tometry
A ek | aate 6406 | 0110 | 506.90 iT21 stack 5x3s. A 00
23'07 20'35 0.07 0.08 14.954 | 0.106 334.884 0.407 0.11 | 2015.700 5 bright for reliable pho-
B 25.030 06.69 11.898 0.112 47.27 tometry
A ek e 6695 | 0050 | 41276 iT24 stack 5x3s. A 00
23'07 20'35 0.02 0.04 14.909 | 0.045 334.802 0.172 0.05 | 2015.615 5 bright for reliable pho-
B 25.030 06.81 11.964 0.052 78.81 tometry
A gg %4 ég 32 6.684 | 0.060 | 388.37 iT24 stack 5x3s. A too
23'07 20'35 0.03 0.05 14.782 | 0.058 334.571 0.226 0.06 | 2015.620 5 bright for reliable pho-
B 25.032 06.77 11.950 0.062 76.69 tometry
A gg %0 ég :?;,g, 6.627 | 0.090 | 401.71 iT24 stack 5x3s. A too
23'07 20'35 0.06 0.04 14.858 | 0.072 334.949 0.278 0.09 | 2015.632 5 bright for reliable pho-
B 25.032 06.79 11.903 0.091 74.40 tometry
2307 2034
A 6.628 0.084 . .
25483 | 53345 | 469 | 0074 | 14881 | 0101 | 334.802 | 0.388 2015.640 | 29 | A0 bright for reliable
B 2307 2035 11.942 | 0.086 photometry
25.032 06.810 . .
Table 2 concludes
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Table 2. (conclusion). Photometry and astrometry rmesghmdrts for
of images used for the reported values i T in the MNetes colu
time given (Specifications of the used telescopes: iStetee Acknow
line below the individual stacks in bold The erroenteisti mati o
vi dual Err values The N column in the summary |l ine gives the
STT
267 RA Dec dRA | dDec Sep |Err Sep PA Err PA Mag |Err Mag SNR [dVmag Date N Notes
A 4212 égs 5421 ?é 6.654 | 0.090 | 492.60 iT11 stack 5x3s. A too
22'14 22'31 0.13 0.16 23.011 | 0.206 273.289 0.513 0.09 | 2015.637 5 bright for reliable pho-
B 46.930 2574 11.083 | 0.091 79.18 tometry
A 4212 égo 5421 isla 6.626 | 0.070 | 328.88 iT18 stack 5x3s. A too
22'14 22'31 0.19 0.07 23.051 | 0.202 273.233 0.503 0.07 | 2015.639 5 bright for reliable pho-
B 46.919 25 49 11.012 0.073 55.25 tometry
A 421; é‘;e 2421 gi 6.394 | 0.110 | 509.10 iT21 stack 5x3s. A too
22'14 22'31 0.08 0.12 22.986 | 0.144 273.417 0.359 0.11 | 2015.700 5 bright for reliable pho-
B 46.920 2538 10.901 | 0.111 84.98 tometry
A 4215 é‘;g 2421 ill 6.708 | 0.040 | 441.06 iT24 stack 5x3s. A too
22'14 22'31 0.03 0.03 23.025 | 0.042 273.311 0.106 0.04 | 2015.615 5 bright for reliable pho-
B 46.920 2547 11.038 | 0.041 120.59 tometry
A | agre | sans 6.852 | 0.030 | 50959 iT24 stack 5x3s. A to0
22'14 22'31 0.02 0.02 23.039 | 0.028 272.662 0.070 0.03 | 2015.620 5 bright for reliable pho-
B 46.918 25 50 11.036 | 0.031 134.65 tometry
A 4215 é‘;g 2421 i% 6.747 | 0.040 | 444.94 iT24 stack 5x3s. A too
22'14 22'31 0.03 0.02 23.025 | 0.036 273.287 0.090 0.04 | 2015.632 5 bright for reliable pho-
B 46.919 25 49 11.024 | 0.041 123.19 tometry
2214 2231
A 6.664 0.070 . .
48560 | 24.227 |4101 |08 | 23.023 | 0134 | 273200 |0.334 2015.640 | 30 | A 100 brightfor reliable
B 2214 2231 11.016 | 0.071 photometry
46.921 25.512 i i
Table 3. Photometry and Visual Results Compare
Average of
WDS NOMADP1L UCAC4 UCAC4 . .
Photometry Results of Visual Observations
Mag VMag VMag f. mag Measures
STT114B 10.6 R R R 9.509 :;Z]Vr?t observations suggesting the WDS value of 10.6 for B is about
STT57D 12,0 R R R 11.525 :;Z]Vr?t observations suggesting the WDS value of 12.0 for D is about
R R R Three observations of B suggesting itos| fainter tha
STT 107 B 10.1 11.105 value of 10.1.
R R R One observation suggesting C is fainter than the WDS value of
STT107C 118 12.806 11.8, one suggesting itdés close to the |WDS value.
R R Two observations suggesting C is about half a magnitude brighter
STT116C 12.9 11.684 11.672 than the WDS value of 12.9.
STT76B 124 - - - 12.489 No observations made of this pair.
STT48B 10.6 - 10.548 - 11.428 One inconclusive observation.
STT63B 11.2 - - - 11.379 One inconclusive observation.
One observation suggesting the magnitude of B lies somewhere
STT518B 12.8 - - - Not Resolved between the WDS value of 12.8 and a bit brighter than that val-
ue.
STT517C 13.0 R R R 11.487 I;vg observations suggesting C is brighter than the WDS value of
R R One inconclusive observation and one suggesting C is much faint-
STT1368 110 10.506 10.566 er than the WDS value of 11.0.
STT 163 C 12.0 R R 11.366 11.757 Two observations suggesting the WDS value of 12.0 for C is rea-
sonably close.
STT 198 B 12.0 R R 12.872 12.960 Two observations suggesting B is notably fainter than the WDS
value of 12.0.
STT 488 B 10.4 R R 12.022 11.942 One observation suggesting B is distinctly fainter than the WDS
value of 10.4.
STT 467 B 10.7 115 R 10.969 11.016 glrw]ngservation suggesting a value for B in the 12.2 to 12.3
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Table 4. Astrometry Results Compared to
. Astrometry
WDS Coordinates WDS Sep WDS PA Coordinates Astrometry Sep Astrometry PA
05:41:40.770 054140.777
STT 114 AB 3.0 278 2.9 279.726
+16:14:02.4 +16 14 02.42
03:33:26.530 03 33 26.518
STT 57 CD 9.9 320 9.935 320.086
+23:23:03.5 +23 23 03.16
05:27:10.090 05 27 10.099
STT 107 AB 10.0 306 10.081 305.359
+17:57:44.0 +17 57 43.89
05:27:10.090 05 27 10.099
STT 107 AC 10.0 347 9.814 346.669
+17:57:44.0 +17 57 43.89
05:45:55.390 05 45 55.399
STT 116 AC 17.9 65 17.781 64.684
+25:54:49.3 +25 54 49.25
04:16:10.609 04 16 10.639
STT 76 AB 3.8 210 3.550 211.099
+34:52:07.7 +34 52 07.29
02:53:21.070 02 53 21.069
STT 48 AB 6.6 318 6.567 316.966
+48:34:11.9 +48 34 11.78
03:48:18.080 03 48 18.058
STT 63 AB 6.8 270 6.703 269.423
+50:44:12.4 +50 44 12.41
05:13:31.550 0513 31.533
STT 517 AB,C 6.5 138 7.051 135.311
+01:58:03.7 +01 58 03.59
06:28:14.490 06 28 14.484
STT 136 AB 5.0 82 5.452 83.025
+70:32:07.0 +70 32 07.37
07:01:09.851 07 01 09.843
STT 163 AB,C 14.5 165 14.207 165.172
+11:46:28.7 +11 46 28.29
09:16:11.281 0916 11.141
STT 198 AB 14.6 121 15.008 115.199
+23:24:10.4 +23 24 08.83
23:07:25.502 2307 25.483
STT 488 AB 14.6 335 14.881 334.802
+20:34:53.802 +20 34 53.345
22:14:48.567 2214 48.580
STT 467 AB 23.9 274 23.023 273.200
+22:31:24.299 +22 31 24.227
Table 5 Astrometry Results Compared with URATI1
. Within . Within
Object UFéATl ITelescope Err Sep Error URAT1 PA ITelescope Err PA Error
ep Sep R 5 PA
ange”? Range?
STT 57CD 9.929 9.935 0.138 Yes 319.955 320.086 0.795 Yes
STT 107AB 10.211 10.081 0.131 Yes 305.795 305.359 0.744 Yes
STT 107AC 10.114 9.814 0.131 No (1) 346.461 346.669 0.765 Yes
STT 116AC 17.770 17.781 0.102 Yes 64.783 64.684 0.329 Yes
STT 63AB 7.090 6.703 0.129 No (2) 270.137 269.423 1.100 Yes
STT 163AB,C 14.221 14.207 0.128 Yes 165.748 165.172 0.515 No (3)
STT 198AB 14.909 15.008 0.081 No (3) 115.630 115.199 0.311 No (3)
STT 488AB 14.944 14.881 0.101 Yes 334.847 334.802 0.388 Yes
STT 467AB 22.992 23.023 0.134 Yes 273.384 273.200 0.334 Yes
Not es Al 1 astrometry results in this report are to sbimghtegssee i
of the primaries, so the calculated error range is probably a bit
(1) Two measurements based on i T27 images regarding semparatio
woul d Ob@®&2md t hus within the error range
(2) One i T18 image delivered an outlier result here,hebut even
error range. Given the brightness of the primary the reason for t
result here corresponds very well with the current WDS catalog va
(3) Result only slightly outside the given error range.
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STT Doubl esgwWiiPtahvilLlalr:geTau Per Or i Cam Mon
(Continued from page 179) Greaney, Mi chael , 2012. "Soi
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l ength. cCDX&303EIL G Re¥o0l k-
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Nerpio. Spain. EIevH)aﬂeDglogbﬁl’ 6 %brr’smbg|oslccoavleroebdseart
*ipT21: 431mm CDK WithTh?—?iﬁ.bﬂrErﬂ REAGwWeReEract or s
l ength. ®LB303E.LIRe lsUt VO M6y, 140. J. Johnston
0.96 arcsekecl pexel .LoVated i'n ’ ’
Mayhill. New MexicoKna&pm,aWilofnr ized;smMNanson, Jol
T AAVSO VPhot for initial "p3Talt eDoswl Iveasvgwiatrit Uar gse m” ,
9 AAVSO APASS providing Vrmh@gs nﬁbrOffaDwalﬂ@fﬂﬁlﬂlf- Ob s
ence stars (indirect VkﬁaHE’ACf}V?Ifr nson, Jol
f UCAC4 catalog (online V.i--asﬂrh%ouaiécgwfmaw Qir die ko
del berg website and V'Z'LPMa:]ao”udrnlaqcaoflyDofurb QB §&I\AQ
DvVD) for counterchecks 11127 .
f URAT1 catalog for high precision plate solving
1 Aladin Sky Atlas vs8.0 KBAPBouWtkfthedksNanson, Jol
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1 2MASS All Sky Catalog foBoodouRiné&lcRécPOuUbII® Star
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1 fiﬁn;fﬁgt{ngggur"e“megmls-42|9nafp°pr, WEEPMEUI Y NEREo PN %0
wi t h OMirPget V: Aquil a, Del
Ref erence nus and Joqarniads "o,f Double :

s
Buchheim Robert -Staoco e as&i¢ Bl o4 BY e

ment s t AltimlrmombmmﬂnwﬁpryWIanD@a . Nanson, JoI
Doubl e St ar4 Ofder Fatrimun sy t fho AMairPqe t " nus
calculating Separation aJndjurPrpaS||tdfonDoAmtg|h@ émm @5154
RA Dec coordinates given
Knapp, Wil fried; Nanson, Jol
wi t h OMirP@ae t VI I: Andr omed:
Sepz\/ééRQ\ Rlﬁ)cos( Dq¢2l]f2( Bec DQ(Z: éEBr(sl.chaUr,nal of Doubll88 St ar
in radi ans and Struve, OttOCd\NldIh@g dl£451,4
Doubl es et Multlples D®cou
RA= arctar*(AX -RA)cos( Deg) LH®mi sph re C®l este Bor ®al
D D nett@bderlvatoire Central
é €G- beg R . .
LAcad®mi e | mp®ri ale des Sc
. . . bour g.
in radians depending on quadrant
Zachari.as Norbert et al ., .
Burnham, @ Wenel®06CatalogpheeP{aPBHY! Robotic Astron
Stars Within 120A, 01Unlllwe|ONgor(tLhH-mll)gstP@ﬁém$@_al| Joi
sity of Chicago Press, Cihd cago.

Burnham, & WenelI®a06 Catalogue of Doubl e

Stars Within 120A ,ofUntihe North Pol e. Part I 1
versity of Chlcago Press, Chicago.
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Cory Boul ®, Kaitlyn Andrews, Andrew Peni
Keith A. Goodale and Steven A. Har f
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o

—e
I & Shedir

Figure 3.h#TANOOES yshtEeAE 7$3 taspulOwatpédd 3i4&i 1! "
the constellation Cassiopia. Tel escope image <capt
2015. |l mage modified from Stellarium software vers
Pollux g« 1@ Castor
B
\ A
Figure 5. Parameters wused to ca
star orbits. Theamdi mdarey siecsohdaaty
An auxiliary <circular orbit (bl ue
maj or axis of the elliptical or bi
(mh TAAT MI,TiaAdd ejcceEpt ar e meaamalt g
relative to periastron passage A.
point S on the auxiliary <circular
apparent orbit to the true
tioniantgnhee position an@l e of
and the longituwFiodgurteheb)p.e
Figure 4.0 BRHi&ETdODten?$3 TUITaUSEp tL’)WO orbital Pehemertrs a
34&0TTT17%$3 TOYYOOYPLUL Y! 34&%“1’9!{'%0?&@6]&g/{”gl\:gaey'aSIrbnStS tt
the constellation Perseus. ‘%enl ScohR €lna rcarptuurredf Ook}r S
KSC students in 2015. Imag%OerGed)ified from Stellarium
software version 0.12. 2. The <calculations begin by
~ mean anomal y. Tvhies ntehaen aanngol ne
through the calcul adri wintp @d $ oshtfreBn ¥i fF9icWi $i ous body
outlined in the text Asahgobai calpedbganoiutl imsma(kMe uesi
2009) . We determine the oKeppilter(ibanyeor biwi tonf tthhee ssaenteo
ary with respect to thegwpxiilmagryy tdrmrmwiutghh s vieadioudddi
el ements obtained from tsh;eniSimgtjal){;rcmxalsqg(Mariodsrb,it;
Visual Binary Stars (Masioong and Hag tkodd ,arkdmbl)y sho
Two of these elements (@es¢riykit hbbBmagPanggPifart hgo
or bit; t hearedc ctelme rs emfitsyen@aj or axi s
Figure as WWMdre Three parameters descgrisoe the
orientation of the true orbit t _iatilsez)apparent or bit
from¢ e&GEalitme of sight (see Figurr”e?“mg’?he pl ane of
apparent orbit, Al zener , 2004) . Tlhe ientati on of
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orbit described in polar
The mean anomaly is ¢ t h
first determiningnbhet n iy
ondary in degrees per Vye
36
n=——
P

and the meMdmrareamal,t i me

M =n(t -T) 1)

The mean anomaly and o ere-
in are defined in the o ; Tru Ortit Figur
The primary i s |mofcatle
orbit and the secondary \/ng;;;

Kepler's equation c¢come sol u
tion to this problem, wl l'y is
by,

. Fi ure 6. Geometric relationshi I
E=M +esinE (2)Thg three parameters thati-trted atg t
i i V5 In -t th r
a.nd mu st b% SOIVed. E’Ora.St @jg'tQQEﬁwegnteF?%ogdﬁ#gﬁaalsoyetr:dmiengpen
fined in Fisguerceuadt.i Omep||sgiroﬁriasn$ﬁ: |rba?epdtaoy arrows _in t
i EBand must be solved numebimcaalzbyer WeOOBhOSpeagansziter -
ative method as outlined by Meuss (Meuss, 2009). This
met hod was used because Excel could be employed,
and for eccentricities hessagdaof 01 B5fan Htsa adasea:
gui ck method for studentod tidoemasiens €tonveogiveggéen
appropriate number of sit@nit fhiec actcehitgucesyfof mmoest
amples in a reasonable msmmerdel tbefatl gnanddes ba
which are show in the Afd#gdéndices (Sinnott, 1985) .
begin the iterative procedncet e ef iercctenttarim sdinmpriay y
imates the eccentric anomaly as the mean anomaly, found, therraddat edmshadcei :
E,=M (3) r=a(l «cosE) (5)
Successive iterationsEyivwher ebetthieerpalppr oxemparesensab
E =M SinE, now written in termErafherme
-'%_ than the t8TkRe amadialy vecto
E,=M 4gsinE (4)same units as the semi maj o
E,=M 4gsinE anomaly is then
& o= A

To reportioudegngkes, et he ecmeﬂtaﬁlé,'[%:i—ettqrgegg
must be conveebgdmuhtopdegigngest bys'—" € c2 =
18®AT/The number of iterations at which the eccentric
anomaly converged to ei gahti cche csihmaull dp @il retos bac o lerdaicye
the radian measure of E nd<e p3eenodde d( Mpanr itohne, biiogn7agr)y. sy st
investigated Eccentrigl eart(arnalnmwvlgéu@@uncdorbvi/ercgoenq
within 6 to 13 iterations with an,6 average of 1 for
Cancri, within 4 to 8 iterati_ot .seiS'n(th'/'dCOf{a)nf? aver@agy of
Theta Persei, within 3 to 7 f% rgaéog'(nqrg/s E\+Nith an’ aver
9 for Delta Gemini and within 7 °%to" 2 i"terations ar
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Table 1. Orbital Elements of our foer semar may otremx. s
|l ength a in arc seconds, orbitalg,iocginatdeoaofitheopet,:
w, orbital period P and time of periastron passage T
e a(") i) W) w; °) P(yr) T(yr)
zCan 0.24 7.7 146 74.2 3455 1115 1970
qPer 0.13 22.289 75.44 128 100.64 2720 1613
dGem 0.11 6.9753 63.28 18.38 57.19 1200 1437
h# AOsg | 0497 11.9939 34.76 98.42 88.59 480 1889.6
And | ast, the apparent sapaesat icormy ie sctogoir vddi mm alf ye s( Co w
1993), ured from telescope i mages
shown in red text. I nclude
/’:r\/sinz(n+)mo§(i) ﬁog( n-} are examples of the generat ¢
Conclusion
To plot the apparent OI’bIAI tfhoe“rx sd Ad Sy @‘Sé‘lsél'lrﬁgte
arc seconds were simply % uln i}jetona}quLglhat"ed val ue
rati o was 6 for the stz
- small est difference was for
x-rc9sc | argest differeqwas fod4rdpPpoko
y=rsin ¢ sta@Gemi norum, the smallest d
hCasseimEeasand
In Table 2 we present callhceul pt @jde @th d Wmé a swrcecde sssd pu
aration and position angles for our four star parsas st andpoint. The goal of int
well as the most recentfomeasaleéemBgt sompuvmat ih@enaNDsp
catal og. The caIcuIatedveagpalnélﬁp_dbﬁﬁﬂtEoobaS)luQ’ ncth
binary stars are shown- iKepBieghiuad i pnanadgt he Thes Elx
generated ephemerides adbéeegp|iooetedl dguloat et hteh ep Aagpiptair
angle and separations fosrtadi fSfyesteenms ti megsdeéntepr abean
years shown on plots) gwEP¥XRERI @NG& | iN.orWek ki mg ¢wi th
analyze double star data as
Table 2. Cal cul at-prdgqv imktead vaema patdii dMia8 nu easn gfloer our four
binary star pairs. Last dates measured for the WDS ar
shown on our generated orbits (Figures 7 and 8).
Calculated Measured WDS
r () a®) r () a() r() q()
z Can. 5.9 66.2 6 64 6.1 68
q Per. 20.3 304.7 19.9 305 20.7 305
dGem. 5.5 228.2 5.3 232.6 5.6 230
h#t AOS8 13.4 323.7 12.8 324 12.8 324
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processing of raw i mage f Apparent Orbit of Zeta Cancri AB-C ned ab
the information availabl e 8 1 South v to us
and referenc the datab . o ch stud
was tasked w h a ng 2975 hemsel v
with a pape r Obser
tions (JDSO n wa|he res
group summa [ , (90%)

Di fficulti 4 P 8 i nclu
the time of 2015 down of
telescope. 5015 [ wi t h
Ger man equa Sops Measued e ms f oo
the student s. f North was r
guired during most stages g1 ©® X pected
complexity of setting up Apparent Orbit of Theta Persei the co
tations and troubleshooti 007 e ts pr o\
chall enging and time cons 5 3800 Al ot wi t
by breaking the process 4000 3600 e Ssteps
presented in concise |ect 10 + 3400 ampl es
students could emulate in eet s. E
when students obtained unN| we 43/0?')/ 2200 me f T ECL vV
ues in their computations|®® , 0 ' : CPl ned in
pointing and correcting t| 10 20 3 out to
valuable | essons | earned. oo o5+ oo y si x,
l ong working sessions al/l Measured had t he
spreadsheets working and 2015 T n with
many difficulties encount N 1 bj ect ,
dent response was PpoOsi ti v/ 200200 North

Future work at Keene St 20 = () ncl ude
continued measuring of sepahatioNigddsoR Sd tolr BNt s2a Y I
doubl e star pairs as welalndamshet £ fPieR$dlig a® Ui eWedC I Nd nf E
measuring even <cl oser sepatrhet iooings n. hReg hesrentreatg m ¢ t luod
systems, measuring negl e&St @8asddéadbld@sa PRUNIFh §ittdimea tre

Apparent Orbit of Delta Apparent Orbit of Eta Cassiopeiae
Geminorum South
7 - South | (1809
1900 3000 (180°)
6-
2000 i“ Wes:
2015 T 2800 @700
Mezzfsi?‘edz 1 -12
West 2100 East 1950
(270°) 1+ (90°)
S5 4N%3 2 -8 12 4 2015
Measured
2200 2T 2000 Ve
Z 2600 2015
2300 T
-6 ’ 0 2100 - 2150
-7 I'North -18 + [%ra]
g Lo
Figure 8. Mi crosoft Excel generated apparent orbits of
from Earth. The primary is |l ocated at the origin. Repre
ured data points with dates shown in red text.
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AppendExhdmer mi des of Zeta Cancri
The mean anomal M is first calculated from equat
then used to determine the eccentric anomaly E ite
apparent r saenpda rpaotsiigmhoe fhoagheé using equations 5 and 6
used to plot the orbits are determined from equat.
anomaly values to convergegane ghewreiigmtthh a elcd snal c avli
t(year) M () r() q(°) X(") Y()
1975 1.61434978 5.81495607 | 354.01507603 5.78326087 - 0.60630671
2015 14.52914798 5.92660286 | 336.18379309 5.42192585 -2.39318647
2025 17.75784753 5.93912859 | 331.80753485 | 5.23454357 | - 2.80585140
2075 33.90134529 5.94359997 | 310.02406812 | 3.82238468 | - 455145647
2125 50.04484305 596940709 | 288.24848308 | 1.86925216 | - 5.66919019
2175 66.18834081 6.15888466 | 267.17606954 | - 0.30342935 | - 6.15140560
2225 82.33183857 6.55589362 | 248.00015523 | - 2.45586451 | - 6.07852537
2275 98.47533632 7.10836264 | 231.42487695 | - 443234996 | - 555725591
2325 114.61883408 7.72574379 | 217.39181655 -6.13811397 | - 4.69155347
2375 130.76233184 | 8.32333369 | 205.42629428 | - 7.51712186 | - 3.57362040
2425 146.90582960 | 8.83687504 | 194.97543363 | - 8.53674569 | - 2.28349152
2475 163.04932735 | 9.22154285 | 185.54789631 | -9.17834664 | - 0.89151865
2525 179.19282511 9.44722651 | 176.73246065 -9.43186786 | 0.53847691
2575 19533632287 | 9.49462306 | 168.17241241 | - 9.29304093 | 1.94608770
2625 211.47982063 9.35318507 | 519.52740922 - 8.76243429 | 3.27136304
2675 22762331839 | 9.02114338 | 51042894026 | - 7.84608812 | 4.45195789
2725 243.76681614 8.50804645 | 500.42514346 -6.55794174 | 5.42035557
2775 259.91031390 | 7.84091186 | 488.90913882 | - 4.92477623 | 6.10135050
2825 276.05381166 | 7.07572062 | 475.04211022 | - 2.99504109 | 6.41058119
2875 29219730942 | 6.31433062 | 457.76890916 | - 0.85355818 | 6.25637352
2925 308.34080717 | 5.71363680 | 436.26692101 | 1.35641177 | 5.55029663
2975 324.48430493 5.43722229 | 411.18762386 3.40789944 4.23669774
3025 340.62780269 5.51172323 | 385.25477646 4.98491042 2.35154441
t(year) 9n 9 m 9H 90 9n 9c 97 A 9y y
1975 | 0.02817572 | 0.03493700 | 0.03655889 | 0.03694790 | 0.03704120 | 0.03706357 | 0.03706894 0.03707063 | 12
2015 | 0.25358147 | 0.31379087 | 0.32766146 | 0.33082062 | 0.33153809 | 0.33170093 | 0.33173788 0.33174872 | 12
2025 | 0.30993291 | 0.38313165 | 0.39965136 | 0.40331624 | 0.40412586 | 0.40430455 | 0.40434398 0.40435514 | 12
2075 | 0.59169010 | 0.72555360 | 0.75094203 | 0.75544875 | 0.75623780 | 0.75637560 | 0.75639966 0.75640474 | 11
2125 | 0.87344728 | 1.05741863 | 1.08250903 | 1.08540031 | 1.08572495 | 1.08576129 | 1.08576535 1.08576586 | 9
2175 | 1.15520447 | 1.37477508 | 1.39060830 | 1.39131888 | 1.39134938 | 1.39135069 | 1.39135074 1.39135075 |8
2225 1.43696166 | 1.67481546 1.67566443 | 1.67564319 | 1.67564373 | 1.67564371 6
2275 | 1.71871885 | 1.95609791 | 1.94112328 | 1.94244903 | 1.94233367 | 1.94234373 | 1.94234285 1.94234292 | 8
2325 | 2.00047604 | 2.21865985 | 2.19184603 | 2.19566038 | 2.19512628 | 2.19520124 | 2.19519072 219519201 | 11
2375 | 2.28223323 | 246401510 | 2.43269104 | 2.43847332 | 243741731 | 2.43761056 | 2.43757521 2.43758067 | 13
2425 | 2.56399042 | 2.69503443 | 2.66763774 | 2.67352853 | 2.67226869 | 2.67253844 | 2.67248070 2.67249088 | 13
2475 | 2.84574761 | 2.91571920 | 2.89949746 | 2.90328454 | 2.90240174 | 2.90260760 | 2.90255960 2.90256868 | 12
2525 | 3.12750479 | 3.13088577 | 3.13007440 | 3.13026911 | 3.13022239 | 3.13023360 | 3.13023091 313023143 | 11
2575 | 3.40926198 | 3.34578571 | 3.36059549 | 3.35712045 | 3.35793485 | 3.35774394 | 3.35778869 3.35778019 | 13
2625 | 3.69101917 | 3.56569159 | 3.59225924 | 358648341 | 3.58773295 | 3.58746233 | 3.58752092 3.58751049 | 14
2675 | 3.97277636 | 3.79548123 | 3.82678977 | 3.82089820 | 3.82199567 | 3.82179084 | 3.82182905 3.82182304 | 12
2725 | 4.25453355 | 4.03925295 | 4.06688466 | 4.06282240 | 4.06341050 | 4.06332517 | 4.06333754 406333598 | 11
2775 4.53629074 | 4.30000240 4.31641068 | 4.31486202 | 4.31500564 | 4.31499230 | 4.31499354 4.31499344 9
2825 4.81804793 | 4.57938634 458016756 | 4.58014277 | 4.58014356 | 4.58014353 6
2875 | 509980511 | 4.87759192 | 4.86307271 | 4.86252463 | 4.86250492 | 4.86250422 | 4.86250419 7
2925 5.38156230 | 5.19332196 5.16878701 | 5.16612732 | 5.16584676 | 5.16581725 | 5.16581415 5.16581379 9
2975 | 5.66331949 | 552389727 | 549810224 | 5.49366735 | 549291615 | 549278925 | 549276782 549276346 | 12
3025 | 594507668 | 5.86546787 | 5.84771463 | 5.84383575 | 5.84299247 | 584280934 | 584276958 584275855 | 13




Vol 13 No. 2 J o u r of Rolble Star Observations Pagled 7
Determining Binary S aEgWatbios Using Kep
Appendi x 2. Calcul ated ephemerides of
See appendix 1 caption for details
t(year) M () r) qc) X() v()
1900 37.98529412 17.49932933 | 569.43439189 | - 15.24049819 - 8.59963613
2000 51.22058824 20.04235230 | 574.05873572 | - 16.60436516 -11.22456873
2015 53.20588235 20.31989665 | 574.66225318 | -16.71349919 - 11.55669263
2100 64.45588235 21.36944320 | 577.84790247 | -16.87421653 -13.11159484
2200 77.69117647 21.49401836 | 221.38413750 | -16.12683574 - 14.20978516
2300 90.92647059 20.51971434 | 225.07012617 | - 14.49185948 -14.52737709
2400 104.16176471 | 18.60776636 | 229.33192518 | - 12.12623234 | - 14.11394552
2500 117.39705882 | 15.96091103 | 234.81758588 | - 9.19638137 | - 13.04520030
2600 130.63235294 | 12.83200767 | 242.78968550 | - 5.86753860 | - 11.41194162
2700 143.86764706 | 9.59232928 | 256.13704263 | - 2.29832602 | - 9.31291998
2800 157.10294118 | 6.98465832 | 281.23872731 | 1.36129142 - 6.85071803
2900 170.33823529 | 6.46196771 | 320.27647586 | 4.97013994 - 412973797
3000 18357352941 | 8.48842578 | 351.49397324 | 8.39505573 - 1.25555227
3100 196.80882353 | 11.62964713 | 368.23090498 | 11.50985192 | 1.66493275
3200 210.04411765 14.89767702 | 377.67387200 | 14.19450707 452291384
3300 22327941176 | 17.85423257 | 383.80732505 | 16.33498144 | 7.20708000
3400 23651470588 | 20.24654166 | 388.31504091 | 17.82410103 | 9.60332607
3500 249.75000000 | 21.88777719 | 391.98924578 | 18.56406449 | 11.59527058
3600 26298529412 | 22.62555397 | 395.27489517 | 18.47129201 | 13.06625671
3700 276.22058824 | 22.33880048 | 398.49199152 | 17.48447103 | 13.90378652
3800 289.45588235 | 20.94856052 | 401.96417679 | 1557657540 | 14.00758676
3900 302.69117647 | 18.44053685 | 406.16778174 | 12.77097389 | 13.30246688
4000 315.92647059 | 14.90351765 | 412.07589439 | 9.15995726 11.75627583
4100 329.16176471 | 10.61086379 | 422.37100433 | 4.92072926 9.40089644
4200 34239705882 | 6.35823434 | 447.11559888 | 0.31995293 6.35017906
4300 355.63235294 | 513678419 | 506.90471205 | - 4.30341095 | 2.80485401
4400 368.86764706 | 8.63532063 | 546.41461795 | -8.58125876 | - 0.96475935
4500 38210294118 | 13.03676407 | 560.93661641 | - 12.17602868 | - 4.65849150
(ye;r) EO El E2 E3 E4 E6 E7 En n
1900 | 0.66296845 | 0.742978146 | 0.750911394 | 0.751668143 | 0.751740038 | 0.751746866 | 0.751747514 0.75174758 | 8
2000 | 0.89396791 | 0.995311109 | 1.003028592 | 1.003571362 | 1.003609289 | 1.003611938 | 1.003612123 1.00361214 | 8
2015 | 0.928617828 | 1.032720901 | 1.040248385 | 1.04074672 | 1.040779487 | 1.040781641 | 1.040781782 1.04078179 | 8
2100 | 1.124967369 | 1.242260327 | 1.248014414 | 1.248253734 | 1.248263599 | 1.248264006 | 1.248264022 7
2200 | 1.355966829 | 1.482978487 | 1.485465873 | 1485493833 | 1.485494142 | 1485494146 6
2300 | 1586966289 | 1.716949294 | 1715580314 | 1.715606111 | 1.715605627 | 1.715605637 6
2400 | 1.817965749 | 1.944014897 | 1.939016371 | 1.939251787 | 1.939240768 | 1.939241284 | 1.93924126 7
2500 | 2.048965209 | 2.16438428 | 2.156727297 | 2.157280902 | 2.157241089 | 2.157243953 | 2.157243747 2.15724376 | 8
2600 | 2.279964668 | 2.378622152 | 2.369803967 | 2.37062904 | 2.37055214 | 2.37055931 | 2.370558641 2.37055870 | 8
2700 | 2510964128 | 2.587618954 | 2579353328 | 2.580264807 | 2.580164526 | 2.580175562 | 2.580174348 258017447 | 9
2800 | 2.741963588 | 2.792543554 | 2.78642416 2.787170873 | 2.787079846 | 2.787090944 | 2.787089591 2.78708974 |9
2900 | 2.972963048 | 2.99478115 | 2.991980057 | 2.992340207 | 2.992293909 | 2.992299861 | 2.992299096 2.99229918 | 9
3000 | 3.203962508 | 3.195859682 | 3.196911256 | 3.196774757 | 3.196792475 | 3.196790175 | 3.196790473 3.19679044 | 9
3100 | 3.434961968 | 3.397368669 | 3.402072455 | 3.401481222 | 3.401555495 | 3.401546164 | 3.401547336 3.40154721 | 9
3200 | 3.665961427 | 3.600874758 | 3.608331814 | 3.607464467 | 3.607565183 | 3.607553486 | 3.607554844 3.60755470 | 10
3300 | 3.896960887 | 3.807838504 | 3.816615813 | 3.815721886 | 3.815812643 | 3.815803426 | 3.815804362 3.81580428 | 9
3400 | 4.127960347 | 4.019536777 | 4.027934792 | 4.027240994 | 4.027298043 | 4.027293351 | 4.027293737 4.02729371 | 9
3500 | 4.358959807 | 4.236994933 | 4.24337519 | 4.242997922 | 4.243020099 | 4.243018795 424301887 | 7
3600 | 4589959267 | 4.460932338 | 4.464047635 | 4.463947479 | 446395068 | 4.463950577 6
3700 | 4.820958727 | 4.691724155 | 4.690986483 | 4.6909885 | 4.690988494 4
3800 | 5051958186 | 4.929381415 | 4.925006768 | 4.924885544 | 4.92488222 | 4.924882129 6
3900 | 5282957646 | 5.17355043 | 5.166537931 | 5166135134 | 5.166112172 | 5.166110863 | 5.166110789 516611078 | 8
4000 | 5.513957106 | 5.423531583 | 5.415466949 | 5.414785867 | 5.414728642 | 5.414723836 | 5.414723433 5.41472340 | 8
4100 | 5.744956566 | 5678316491 | 5.671031523 | 5670254474 | 5.670171824 | 5.670163035 | 5.670162101 567016199 | 9
4200 | 5.975956026 | 5936641579 | 5.931801651 | 5931210383 | 5.931138223 | 5.931129417 | 5.931128343 5.93112819 | 10
4300 | 6.206955485 | 6.197055204 | 6.195772411 | 6.195606275 | 6.19558476 6.195581974 | 6.195581613 6.19558156 | 9
4400 | 6.437954945 | 645799477 | 6.460564611 | 6.460893524 | 6.460935611 | 6.460940996 | 6.460941685 6.46094179 | 100
4500 | 6.668954405 |6.717869742 | 6.723700552 | 6.72438713 6.724467851 | 6.72447734 6.724478455 6.72447860 | 9




Vol

13 No. 2 J o u r ofi Rouble Star Observations Pagle98
Determining Binary S aEgWatbios Using Kep
AppendExhe&mer mi des of Delta Geminorur

See Appendix 1 caption for details

t(year) M (°) r(") () X() Y()

1950.0 | 153.90000000 | 6.534057908 | 126.4820132 | - 3.884957443 | 5.253667139

2000.0 | 168.90000000 | 5.765875819 | 135.0986561 | - 4.084104075 | 4.07006362

2015.3 | 173.49000000 | 5.50164909 | 138.2440158 | - 4.10416323 3.663875939

2050.0 183.90000000 4.881105045 | 146.6695106 | - 4.078236902 2.682008618

2100.0 198.90000000 4.038600047 | 163.3094004 | - 3.868452327 1.159899536

2150.0 213.90000000 3.488314255 | 186.9262739 | - 3.46285705 - 0.42066304

2200.0 | 228.90000000 | 3.491802777 | 214.5203462 | - 2.876983607 | - 1.978800635

2250.0 | 243.90000000 | 4.038715957 | 238.0915046 | - 2.134720701 | - 3.428439019

2300.0 | 258.90000000 | 4.848351334 | 254.8187933 | - 1.269650532 | - 4.679155712

2350.0 | 273.90000000 | 5.648093446 | 266.6857402 | - 0.326530365 | - 5.638646779

2400.0 | 288.90000000 | 6.25055473 | 275.8551423 | 0.637642451 -6.217945523

2450.0 | 303.90000000 | 6.528257367 | 283.7710349 | 1.554002599 -6.340600931

2500.0 | 318.90000000 | 6.401409806 | 291.4904236 | 2.345129029 -5.956376192

2550.0 | 333.90000000 | 5.84674056 | 300.1070115 | 2.932822154 -5.057957037

2600.0 | 348.90000000 | 4.921759477 | 311.3347443 | 3.250611066 -3.69557087

2650.0 | 363.90000000 | 3.813426459 | 328.697279 | 3.258321823 -1.981302668

2700.0 | 378.90000000 | 2.953928475 | 358.5175292 | 2.952939756 -0.076421408

2750.0 | 393.90000000 | 2.998510963 | 397.7754342 | 2.370076217 1.836792509

2800.0 | 408.90000000 | 3.918295635 | 426.2987654 | 1.575027528 3.587802805

2850.0 | 423.90000000 | 5.083793843 | 442.6760305 | 0.648079763 5.04231618

2900.0 | 438.90000000 | 6.121345566 | 453.0858037 | - 0.329520614 | 6.112469853

2950.0 | 453.90000000 | 6.876011876 | 460.7709413 | - 1.285010444 | 6.754871389

3000.0 | 468.90000000 | 7.289216272 | 467.2247798 | - 2.158491255 | 6.962297707

3050.0 | 483.90000000 | 7.351799955 | 113.2637003 | - 2.903692953 | 6.754075052

3100.0 | 498.90000000 | 7.085238396 | 119.4806056 | - 3.486850724 | 6.167858231
t EO E1 E2 E3 E4 E6 E7 En
(year)
1950.0 | 2.68606172 | 2.73445503 | 2.72961980 | 2.73010769 | 2.73005850 | 2.73006346 | 2.73006296 2.73006301 |8
2000.0 | 2.94786111 | 2.96903852 | 2.96674801 | 2.96699617 | 2.96696929 | 2.96697220 | 2.96697189 2.96697192 | 8
2015.3 | 3.02797172 | 3.04044315 | 3.03907920 | 3.03922846 | 3.03921213 | 3.03921391 | 3.03921372 3.03921374 |8
2050.0 | 3.20966049 | 3.20217881 | 3.20300009 | 3.20290992 | 3.20291982 | 3.20291873 | 3.20291885 3.20291884 |8
2100.0 | 3.47145988 | 3.43582897 | 3.43955888 | 3.43916645 | 3.43920772 | 3.43920338 | 3.43920383 3.43920379 |8
2150.0 | 3.73325927 | 3.67190731 | 3.67762074 | 3.67707950 | 3.67713069 | 3.67712585 | 3.67712631 3.67712627 |9
2200.0 | 3.99505866 | 3.91216668 | 3.91843846 | 3.91794497 | 3.91798369 | 3.91798065 | 3.91798089 3.91798087 |8
2250.0 | 4.25685805 | 4.15807501 | 4.16332925 | 4.16302633 | 4.16304372 | 4.16304272 | 4.16304278 7
2300.0 | 4.51865743 | 441071524 | 4.41362498 | 4.41353032 | 4.41353339 | 4.41353329 6
2350.0 | 4.78045682 | 4.67071155 | 4.67055234 | 4.67055307 3
2400.0 | 5.04225621 | 4.93818682 | 4.93504847 | 4.93497171 | 4.93496985 | 4.93496980 6
2450.0 | 5.30405560 | 5.21275425 | 5.20754078 | 5.20726697 | 5.20725266 | 5.20725192 | 5.20725188 7
2500.0 | 5.56585498 | 5.49354371 | 5.48774388 | 5.48729599 | 5.48726151 | 5.48725886 | 5.48725866 5.48725864 |8
2550.0 | 5.82765437 | 5.77926106 | 5.77453915 | 5.77408490 | 5.77404126 | 5.77403707 | 5.77403667 5.77403662 |9
2600.0 | 6.089045376 | 6.06827634 | 6.06599533 | 6.06575025 | 6.06572392 | 6.06572110 | 6.06572079 6.06572076 | 8
2650.0 | 6.35125315 | 6.35873483 | 6.35955569 | 6.35964573 | 6.35965560 | 6.35965668 | 6.35965680 6.35965682 | 8
2700.0 | 6.61305254 | 6.64868345 | 6.65236814 | 6.65274641 | 6.65278522 | 6.65278920 | 6.65278961 6.65278965 | 8
2750.0 | 6.87485192 | 6.93620389 | 6.94168646 | 6.94216445 | 6.94220603 | 6.94220065 | 6.94220996 6.94220999 |8
2800.0 | 7.13665131 | 7.21954328 | 7.22524583 | 7.22561619 | 7.22564015 | 7.22564170 | 7.22564180 8
2850.0 | 7.39845070 | 7.49723373 | 7.50152482 | 7.50168872 | 7.50169494 | 7.50169518 | 7.50169519 7
2900.0 | 7.66025009 | 7.76819228 | 7.76984555 | 7.76986098 | 7.76986112 4
2950.0 | 7.92204947 | 8.03179475 | 8.03031509 | 8.03034376 | 8.03034321 | 8.03034322 6
3000.0 | 8.18384886 | 8.28791825 | 8.28365380 | 8.28385012 | 8.28384112 | 8.28384154 | 8.28384152 7
3050.0 | 8.44564825 | 8.53694960 | 8.53097559 | 8.53138878 | 8.53136030 | 8.53136227 | 8.53136213 853136214 |8
3100.0 1 8.70744764 | 8.77975892 | 8.77358114 | 8.77412290 | 8.77407549 | 8.77407964 | 8.77407928 8.77407931 | 8




Vol 13 No. 2 J o u r ofi Rouble Star Observations Pagle9 9
Determining Binary S aEgWatbios Using Kep
AppendExheimer mi des of Eta Casseiopie
See Appendix 1 caption for details
t(year) M () () q() X() Y()
1950 -314.70000000 | 10.12608090 | 288.22790152 | -9.61795254 | - 3.16741272
1975 -295.95000000 | 11.72848105 | 304.27683511 | -9.69154956 | - 6.60538680
2000 ~277.20000000 | 12.84586963 | 316.97065450 | - 8.76567269 | - 9.39038597
2015 - 265.95000000 13.34669772 | 323.69063860 -7.90317831 -10.75519003
2025 - 258.45000000 13.62430057 | 327.91836593 - 7.23623403 -11.54376381
2050 - 239.70000000 14.15666586 | 337.86273268 -5.33461155 -13.11308918
2075 -220.95000000 | 14.50107906 | 347.21149132 | - 3.20985613 | - 14.14136194
2100 -202.20000000 | 14.69357101 | 356.22180312 | - 0.96822105 | - 14.66163623
2125 -183.45000000 | 14.75508650 | 365.07860235 | 1.30615434 | - 14.69716089
2150 -164.70000000 | 14.69499338 | 373.93496055 | 3.53885281 | - 14.26251560
2175 -145.95000000 | 14.51234633 | 382.93872459 | 5.65613567 | - 13.36474187
2200 -127.20000000 | 14.19534132 | 392.25724339 | 7.57635786 | - 12.00443738
2225 -108.45000000 | 13.71875419 | 402.11042183 | 9.19926934 | - 10.17731104
2250 ~'89.70000000 13.03840804 | 412.82938497 | 10.38952364 | - 7.87768258
2275 ~70.95000000 12.08061833 | 424.98444505 | 10.94737200 | - 5.10846216
2300 -52.20000000 10.72399286 | 439.72332633 | 10.55195589 | - 1.91317791
2325 ~33.45000000 8.78572401 | 99.89572701 | 8.65501129 | 1.50987616
2350 ~14.70000000 6.23023716 | 134.77009850 | 4.42308444 | 4.38773052
2375 4.05000000 5.05953409 | 203.39208558 | - 2.00874187 | 4.64368833
2400 22.80000000 7.33064774 | 257.71823462 | - 7.16287357 | 1.55937118
t EO E2 E3 E4 E6 E7 En n
(year)
1050 -549255116 -5.13028382 - 504015401 - 5.02200935 -5.01018385 |- 5.01875786 -5.01869396 | -5.01868274 |10
1975 -5.16530192 -4.71841132 -4.66831093 | 4.66878465 -4.66877433 -4.66877455 - 4.66877455 7
2000 - 4.83805269 - 4.34497168 - 4.37422337 - 4.36920037 - 4.37003449 |- 4.36989516 - 4.36991841 | - 4.36991507 (10
2015 - 4.64170315 - 4.14504426 - 4.22232749 - 4.20319810 - 4.20775296 |- 4.20665394 - 4.20691829 | - 4.20686696 (12
2025 - 451080345 -4.02386753 | 4.12702685 - 4.09654796 - 4.10510835 - 4.10266565 - 4.10335963 | | 4.10320590 [14
2050 - 4.18355422 - 3.75444663 - 3.80767764 - 3.84257324 - 3.86300543 |- 3.85531248 - 3.85819305 | - 3.85740694 (17
2075 - 3.85630498 - 3.53057110 - 3.66782103 -3.60667403 -3.63340270 |- 3.62161056 - 3.62679284 | -3.62520828 |20
2100 - 3.52905575 - 3.34126888 |- 3.43047480 - 3.38746995 - 3.40808230 - 3.39817247 - 3.40293016 | |-3.40138603 21
2125 -3.20180651 -3.17189831 -3.18674691 |- 3.17937247 -3.18303441 -3.18121586 -3.18211893 -3.18181929 21
2150 -2.87455728 -3.00570218 -2.94188717 | 2.97315247 -2.95787675 -2.96535132 - 2.96169647 -2.96289708 26
2175 -2.54730804 -2.82558638 -2.70176226 |- 2.75892369 -2.73288671 -2.74482687 - 2.73936743 -2.74108248 24
2200 - 2.22005881 - 2.61503418 |- 2.46944481 |- 2.52052485 - 2.50561568 -2.51525880 - 2.51138950 | |- 2.51249947 22
2225 -1.89280957 - 2.36426387 -2.24139439 |- 2.28218429 -2.26926542 -2.27342586 - 2.27209291 -2.27241680 |19
2250 - 1.56556034 - 2.06255353 - 2.00366808 - 2.01671947 -2.01396015 |- 2.01454991 - 2.01442415 | -2.01444626 (13
0275  -1.23831110 - 1.70809245 - 1.73063418 - 1.72897590 - 1.72910639 |- 1.72909617 - 1.72909697 | - 1.72909692 |9
2300 -0.91106187 - 1.30376891 - 1.39044795 - 1.40000116 - 1.40083048 |- 1.40090037 - 1.40090624 | - 1.40090678 |9
2325 - 0.58381263 -0.85776354 0.95973425 -0.99087508 - 0.99955602 |- 1.00190445 - 1.00253436 | - 1.00276446 (19
2350 - 0.25656340 - 0.38268110 - 0.44214766 - 0.46922055 - 0.48130243 |- 0.48664161 - 0.48899043 | -0.49082707 22
2375 0.07068583  0.10578745  (0.12316419  0.13174379  0.13597326  |0.13805650  0.13908216 0.14007632 24
2400 0.39793507  (0.59053032  (0.67466547  (0.70837922  (0.72128515  0.72612917  0.72793323 0.72899803 120
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Primary RA, Dec: J2000

mv primary

mv secondary

}

d

Primary PM in RA

Primary PM in Dec
Secondary PM in RA
Secondary PM in Dec
Primary UCAC4 Number
Secondary UCAC4 Number

18:44:37.25 27:26:55.33

11.7 APASS
12.9 APASS
10.7"

334°

14

-12.2

2.8

-5.2

588- 088331
588 - 068327

Primary RA, Dec: J2000
mv primary

mv secondary

}

d

Primary PM in RA
Primary PM in Dec
Secondary PM in RA
Secondary PM in Dec
Primary UCAC4 Number
Secondary UCAC4 Number

19:41:48.67 18:29:50.03
11.1 APASS
11.7F

16.3"

55°

10.7

-4.3

11.3

-5.2

543- 103360
543- 103370

Primary RA, Dec: J2000
mv primary

mv secondary

}

d

Primary PM in RA
Primary PM in Dec
Secondary PM in RA
Secondary PM in Dec
Primary UCAC4 Number

Secondary UCAC4 Number

20:5:53.18 22:54:12.83
11.9 APASS
12.7F

21.1"

156°

3.6

-11.9

7.4

-9.7

565- 103726
565- 103733
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Binaries not in the WDS
Primary RA, Dec: J2000 20:26:24.22 25:37:23.81
mv primary 11.9 APASS
mv secondary 125F
} 16.1"
d 357°
Primary PM in RA 19.7
Primary PM in Dec 5.8
Secondary PM in RA 22.2
Secondary PM in Dec 3.2
Primary UCAC4 Number 579-100187
Secondary UCAC4 Number 579- 100186

Primary RA, Dec: J2000 21:24:41.42 27:07:36.97
mv primary 11.1 APASS
mv secondary 12.7 APASS
J 21.6"

d 268°
Primary PM in RA 15.1

Primary PM in Dec 8.0
Secondary PM in RA 16.1
Secondary PM in Dec 9.7

Primary UCAC4 Number 586- 119848
Secondary UCAC4 Number 586- 119837

Figure 5. Primarjy198A684 Mdhmbd&D. 38
(APASS)) sz alr7 1aB%5 Aodh the primary i
a part of this system.

Primary RA, Dec: J2000 21:42:46.68 57:1:59.16

mv primary 11.4 APASS

mv secondary 120F

J 11.8"

d 358°

Primary PM in RA 8.3

Primary PM in Dec 4.2

Secondary PM in RA 5.2

Secondary PM in Dec 5.8

Primary UCAC4 Number 736- 079756

Secondary UCAC4 Number | 736- 079755 T

Figure 6. Primar979CA64 number
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Binar
Primary RA, Dec: J2000 21:56:24.1 48:28:44.31
mv primary 12.4 APASS
mv secondary 128F
} 13.3"
d 128°
Primary PM in RA 9.9
Primary PM in Dec -5.7
Secondary PM in RA 10.2
Secondary PM in Dec -3.4
Primary UCAC4 Number 693- 105883
Secondary UCAC4 Number 693- 105890

——

P ag20 3

Pr

mary4 0868RGC4

number



P ag20 4
Cal i f or
WD S
Nati on

J o u r of @olble Star Observations

No. 2

13

Vol .

linoanr yo fSt e

|
2

al))

S p e el knl feermuetr

c
o
)
T
oy
m <
o o
- @
i
© 2
= 5
- =
Q o
=
< 0
=@
)
%0
Sa
& m
.A|n1.,
>
()
M%
S 2
% g
va
=4
us
w ©
n®
>
o=
c ©
c
W >
go]
-
L

Obi spo,

Lui s

San
2.Cal i aPohytceaerJni v e,rSsai Luy Obispo, California

Col |l ege,

1.Cuest a

binary
Peak

of

Kitt

observation
N&B &.a®A separC.tdviane odfet er mi ned.

new
emwitteél @ heo Re lat

a
2 0het,

rVdec tr epor t
20,

a

t
r

Abs
obe
i on

t
t

R =) 1< == 1 ~
L8 oc @42, ©- QM%@HW@M‘.
: ) -3 c = T ©Lo
oc o - HLwmO o = & —
OnmS c eenti o w ro..htanc,.ﬂu&a
0? o S v oe>-o0o wd»?
. . > W 2
‘ @V.E OpSf — gdearo
| c°7 0 0BT ExRe c .
= O & S.k,.mu T—
c n o - MO @ —
9ES a n.m C N+
LT 0220 o UES 2w
/ t..c.lmemr.ﬂlun%T@d@hWC
SHLECS L o g — m&@@.e (7))
cC o g o Z(\aawb
. L tcrrn.lm.,m. [DR=N
- “_l.vs .w...eeu@mlnluWu
— b
B = -cllb.ni@%b,iiﬂ@e
- P oc o a®d| FD . g ©
.| T+~ O o —
E . >0 W% LR Oy s
,.Iltdnw.r.l M&IOYh..h.Mh = @
A Om‘mr_.&lylwm. e.cvkmm
I,%.eadto D.V,Hls.e @ar&
rIMnan eAka..ﬂWnth
= .|av0.mmw.hpﬂesr,
S5 T - X .%har.éa.. =
" . WY P20
,..,rnv,aSS .Wsnggsgcmlet
oz 2v58s cendng
,_hlemmO ﬁMngr,u.U = .hﬂW
- € woxs « &Qva@hwb..h ©cO ©
e 0oEaJoc~= —o02 gmo. >~
< O_-€4y®g B NO " z0g -0
o Mmoo <y ) ® ©
= y c no o =
s g*"0 o g 87 T -E =
mA.an/_ h._lea..llm taeau_ — 0V0nm
© < STSSW.Ier s Zwoc ° o _T"oO
— = (<)) (7] o ¥ [
o) (@) (]
4 - + =5 = prd o - De C
co” < Cm8rof “os0n®T 0o
o N30 98Jece . Elas 35T-.
) —~ 3} (] _
a dOO = o a..l.|a O ®© 0@ -+~
o ula_MmGe [3) esdnS.IrCItYS
JZselnTeess”  eeBIgIuinios
QPun >n_0Cc OfgcwmE—-5_0
= g Ng o © ©
_ ,Om ) Vg —— 0O - > o c
4
[eINS) b.ﬂd 5U|t9 —_——_ 500 —
20?0 wox>5 ®aco V coYvo o 0D
mncdraazm N > 4 © . oRcoo,cc
U.ISBerGyoSt e B B ygETO0O 0
dseﬂweilnDlaei O _+~—>0 DT® 403
&5 — = mmaoW SPO> L s s BBC (e
2 vo>coc. OBV @ wo0VU®ELO  c._
_ SN ONBe —TOT == O Ve O_Ow <>




Pag205

WDS 05491+6248

a cl «

and

(left)

observations

J o u r of @olble Star Observations

Speclknltee md te@los er v aBiinoanr yofSt ar

No.

13

Vol .

al

s O o« S . 0,50 0 —
eed o — o mu (9p] Usau o
< B0 O
o oz _© con @0 SZTEg -3
c Qo EsS_c o = o -
o, S~ > o a >~
&, 8. =3 ~-c N c- -9 co © 2
ey o c = +— - &
< - - o 0 > - - = 2
- T 8o S bt oc— _ O £
C 4Ho cwn o e3.nna o
—
Hhipaoe _ = mo g+~ o0 co aa
T "o T, 0w hal= o & 8~ vz >
-0 ©Oa Qg we_ _3
e} o S _c . © . 5 o —
L
2o, - c O o Lo
— 0 5 .o» o —_r o ©O
2 9@ 0T owE> 8o c- el 0,2 .
— G
W= X +0+ . 2o c v dGOMS a
0OOP— o OKXS oo 5 —~— og®c V4T
co_ °5 o o Ec~°a
~©®X. " Do Ew_o oS ON © o o o
—_ v._o o ” >
© 6e — n O o vltr Snd - 1|ga m
coBo_ ->0n_o0 ¥ ow g S-S co_— E
—_ e © 0o—n " g0o0n - woo?Po ) £
Qo+ g>D 000 5 _—o> Cre.lesr.lysc =
EEo v cov0 Lo "0 e 52— i i ) ) B
— © © . ->0c-0c O S5 = —_ O = © O @®© .

of

pl ot

FiguoOeb?2t al

oo ovazaoo. X Socw 0O SsSWL o>> o



P ag2e0 6

J o u r of @olble Star Observations

No.

13

Vol .

WDS 05491+6248

Speclknltee md te@los er v aBiinoanr yofSt ar

- O DD - 0O .-
o Q_o =° %§
ﬁﬂﬁé“tm g0,
@ % 5 i
o aevl. .|nmC..l
Y MQ ©
o — D = >0
2l e} — O +—
s Dz
0 T 0D
utlha A%r
T0w TO0g
—y = .
ooy ©F Smow
o 9y P coo
S THEEE N
() _Br.l O —
AﬂﬂWilH Comuw -
ygltt.Snw_.hm4 o
r@etnﬂbs .Invlt.WHaS
o Cw g.2c Yoo
S
mﬂ,@QGMeodm@.n
o . —_— Q - -
Bam B e s
@béﬁaewlﬂﬁhhwy
g £ e —xc
p &m:%iev&jfcp
EfW:h%merhWﬁeo
= BﬂGMffpr
(V-
.h2ﬁ@0W$S%ﬂst
B0 ondg P
R © [ R .&Lma
©CO0+~ 9uoT .® 0>
@ TS8O 0
dTO_Cc> S o2vo
mtioemi o8-
2cun  _ w—g oo
ESame,052 -
hol
4@.| Ces vIOdS
C+=>00n ogag o S
VA -, ._,2=0
o Ca._
—_ o O+~0 g
- oL wm (@) =
O C Whhda N. o
-
asee ..lteC
o _—coo ~0oco M
hSItntdfaIOh 5
—wcao Omcoo_ -
cEce v S54.
c-—0o0 .avco_cc ©
ccooco»>voO0.-. @ ... ©O
o> ECeo 00 =2 0O

d
n

' 199
f%q 3

:

. ,0 b2sCelr6v.a t Ao nlsn v easd

%
b
T'e
B
edd oGl boiste

supportingdgntikatd eir o ®Bie strhyensd dse & tUenrigvrearv

m.

R
Pounblk

o/fi suheé

c
uoamre
Do
tau +
ade
- mnO
arum..et
Qasc> oon
0O G+ >c >
n rm -
>0
0T >so
<t O+ - C
N — 5
0oL ©pno
+ 0= >co
—Oo =3 0o_ >
o< »
COCT OO
CoovEZTw

+—

e

r
t

successf
Acknowl edgment s

t eam
and

S — —

Our

t he

r

(0]
c

y f
I

or

Observat

Peak Nati onal

t hank Kitt

of -nter_t eirr

We

e
camer
Obser -
by oth
t hank
Har s hayv

col |
interferometry
s made
l so

n
a
Ri chard
revi ews

t he
US Naval
i o

t
We

ai ded

t he
observa
and
external

from
05491+6248.

e whi ch
a speckl e
n Mason
ying past
WD S
hi s advi ce,
or their

[
f

g9
n
S
S

i ma
t ha
r
r
h

of
| so
y
n
n
e

s e

i on
e a
ato
str
ol vy
nd




P ag20 7

J o u r of @olble Star Observations

No.

13

Vol .

Doubl e St ar
V e

Ar c hi

Il ng for
age

n

Mi

Dat a

m

an Curel aru
Astronomy

Luci
Brasov

Club

Romani a

Brasov,
astrocl ubul

om

. C

.brasov@gmail

met hods
p
S

presents a set of
existing m
anal ysis a f

already

n
A precision

article
0]

stars

m
S
o
.
él]
|
}
br
!
;.
?
y
e

@
by

Ca
VA
OIr

n
arl
7
YR
gc
°%
ia
¢!
i s
cds

S
d eﬁ_mVJhr o .]..lE c .|nan_.wua||:|f OOIIern m

an¢¢TW>ggh% aJéﬂﬁﬁéo

© >, B SO e O > g ) oG,

on

mtoduct i

h
o.r
E
Cf:)
p%t.
%
k
I
If
h
0
a
reason

L
ok
e
Wi
_.?ﬁ
.
oy
If
Tth eneMeT he® dsecond

t h

h
m
observat ¢

Pl & @i
he@ngadt
derr @jk
Hnewnd s
des d
newer

gmeesa salrr ¢

rad s eCaOrNcshi

ftmr s a

yt preddd wae o fi b kty

0bj ecctonitmaitnhed ofuibg led sbtya rcsh aanrcce
mephere€aar

gener al
each

by

0 dMS 1e..|.Dm ..|.1.,I1C Ox o T g
; a..l Co,_,

i n

tmid itr pil @a
depending

fiThed,i dehi log
C Orr g gedt
| lamastme@g s é €

may 4i PAlI & i fmes

Ciange€cse s

t oofdogodmsa@ddi taidein .esfs@rd doonu

a
t
genef fad e

e
of
hi storical

of
dat
mor e
t hat
wa s
EURON
on
e
c
f
qui te
t he
can
S 0ome

[
c

mor e
tries

i maged

e
d
I
d
e
a
n

I

tpr oj ect s
e

bot h

e
catch

i dea
ot her
h
e
g
I
d
0
e

| abori ous
r
S
period
an

e

ving
t
bas
i
y
[
t
r
b
ar

fact
f
\Y
m
f
hp
p
mu ¢ h
t

he
nc

extract
[
h
t
t

t

t
)
g
r
c
d
r
t
w
[
even
t
h
0

- Co. B o
ocf ©coo-w —9Q ._0O0® — ccou T o

w28, 0_ @8 OoOnw_PDcaov._._ © £
oscoEcowEvo

@©
—
n o ovCc o
c
(¢}

Recently

N VBB VDT OO0OBECDNES.— OV & C o
VOB ET OO NTNT e Eree . OCTC m € i ©



P ag20 8

VLT Survey

on

j ava
nN9dé
me'a's
ddc

on

e |
?fa@ﬁ €dt

ibru tf u
d
St

i

£ JPB@

tthiisnt é
already
1€ 3 eWlikle

,as%O

J f
ir
t agr ec-o mp

[
]
[ A
t YhZe®
ed dii g

paohduOme gla-l
0% htelrY tto0 | MegaeSylel|

g udta umynem-t

J o u r of @olble Star Observations

No.

13

Vol .

Stars

for Doubl e

Mi ning

Dat a

so-P oo gHel " O pP._O-

.8 %) 2]

Eoac® ddm .ﬂmmh%ay@uny ©
=R N> e mmos, D-90gq

= bb.|h.mennw.a.a@ — = — -

e~ g B— By~ 0o
v S Bog o8RBT AV n
Ecc®’ o8Ewo-28220 %3
0.Edn¢QM®eh$Cld$wSp

%) ® & ®
B.Ob.U@b.me rug.e.mm.m.mmTam
0=3° 908500 g s "
mm&.me&r”mmkmwdsmzlvww.

= = © S <) o
o8P _e. " g Efoo .

] Mw MSh..m..S o
N - P o%s 8
mtktmogwimbéﬁwaWMde

e.@aawmthBa Uwuah&m
sﬁsdkba&&ﬂodwmmﬂmmrm
dmarﬁnvmhﬁlémMWWtﬁbm
.@wmb£iafm@¢mmemoewb
mm e0go-E@0C B BENES

-2 _— @8 rmntﬂmw
— 88 .Id$M€d@.wDu,.lr..m
> + < OB n.|r| —
glEmD =T wEo - wem£ )
28espue eeBEc g Yy,
mmmuaemn.sa.ano.m. qT < >
SS-B8oEo=e 3 Seoc=lSE
281 cwPECReE"T 25
cogtw®P-0o %®- o2 .co o
7)) trelnb +— pfoatyn
) ecahga =0~ 0w L)
g0+~ -~0O0o >0 ® o

o - = O0c0VTwc?® cc'no
()] 4 o] b
tnhbS - O ©w c 0 O
M g °O%0o aoefyuv o
—c 2 Whnnml e —-_wSowc*c
@© = o i (&)
o -c —_3-c_ _—¢2
- TYCoc co Wanaa.gllm
GO _ = OC._TTOowLogE n?

—_ O ) o) ()]
Vda 0N - © T csO I} hS
aeenua 7, ee.lel [3)
. Q00 .coOx>E 0wPg0_ _
T, CVNO_PTO B> 50 cc+
en T u er|a|SChO oY
musn ~@© S oo, © o E =
C SO0+ pnO0ONWoLQc0® ¢35 =

C-mwWoOT — S0 QDT = O
emtf E o CTCUVEVLV.—-wa
0 >_0c— V>>000N0W
er errlmlnnfraalenCh
tew 000 _CBOTBOSCCOT.—m 0

—_— ” S
& w D..mf
e =3
) og?
5 ° 5
S3gF__Cey
5 o &8 Tuy.
2 e
= +—
mto m aCI.m Duan_huHOQI.u.|r||aarOn€ = ! ..
ge 5o Eg el g g 85 G Dy e, >
am O g Loalopl o o oxosy TRgo ¥ g0
"B oo — DT> ° @3 S = o
goSg o5 . g iR VI g @, &
-8 w o & Umumo Lo @y « SGaSa @ anen&ct ” o
om0 = o X o+¥ U - = O0Q > \U.U
R o Ege = TWE- o= - i = TS )
ns.m - ) -~ © eae evl 0 X
Tn.wo. - USeMS D.aurlnttM O Wy raM_USIEnn
%%Bb%gmbﬁtmEOMhodu@@I(\ roEaco> d C cSye 9w
maetﬂ.m.mwaae o gﬂth|hntnﬁO_lne.IS.[nMSLmnW SPW
— Y—
=8 WMO SS5E0~ uoaaétaml%aqopt S t.wL_m#d o>
- &) e o
fEge oo iao by m TEar e s fysofol
+— y— —
S o= @ S.m.l.le o ®o g elwqbada ﬁ%a%n—n.ddo.lt...
e..L.Smm @.“..Lm Q. .eafee nmuhrmeﬂrlnEMu aWMVDmc ent..LSSud
FRogP e T By o fn ad ot  STQ®E Dwo
8T @ ..mumsm mmAr §ﬁ£an0m|MupW§ c_urwe.n,wv @ 0 Ec o
Y— - J—
N@C%ewiwsmlﬂr?W?dtedbdﬁa@@nﬂoﬂau@ﬁ
g ° w.w CoEsLn._Z euBine,b =2 - &asU@tgl P o ZTo
anHMeHEOmeﬁEL§@é%@ntagat @hltﬁﬁo
&umew..mﬂi ®o._Xc w9 Qo =g xP. & Dnaouuwvmcorrr
h&r&d@waﬁﬂs“ﬂeﬂd@ﬂpé %@pU&MmW@nQNp
nmnm.eed CocWenucgun_ X800 _ 0T —_
aWM c— O o _9@9Enec®—- 2o, - GVM
< c Pox=-__ . E0xgo_o¢s5°0g°0>,_._ "sco <O
=~ € ©© _ =%9gun, o0 B o5 50® 0
- — 1
== hClefrmeommIdeg — © g g I40)
o mwseece a 209 _—ac < Y o M.,e
g...l.| OhV Seo..l. raS S.EelnsonSInf aC
gOlSD.tIhChCS_l_fmen —~Z — Oe_,09-_ go©
—_ v, €O _un-—m —Edounwl- v > © -
2, _ %55%0-% 0o—_. ® coXw-ovcwoa ¢O0TC o
v GBa_ct w— 0OV pe—= =—EB@pTO ©
“0*"E _os32Ms0oo0oscs— © SWoowm.- g Co o-
o —_n © MWDol . coc- Lv-e VOO--0
-+ _oovc>x. G _ .08t - 0+~ 0coTcocoE0@_ -
cn®3S_ _ovo—wofecx——_x c- LOc.oot~a _<C
—~ ®_E-@ ~0To<e>-Z0.~ Oovc+o0o © ©T _0O
® oo 0 vovndoso® Oc_E—co BT-E. o
SO0 «2— N0 D VXV OWO O_0BEC BO— O =
cESE S B_@BBUVE+ LD 0 0. CCO0OD>™E D O
V00 @wOaoavor.,oZ2Zo0o Lo S o_E03ZcCcO T



Vol . 13 No. 2 J o u r ofi Rouble Star Observations Pagx09

Data Mining for Double Stars on VLT Survey

Table 1: Comparison Between my Measurements
Measured PA | Measured Sep WDS PA WDS Sep PAO-C SepO-C
35.28538348 | 3.038154645 35.3 2.99 0.01 0.05
83.9355074 | 11.35849075 84.2 11.38 0.26 0.02
52.70710493 | 23.1725325 52.8 23.40 0.09 0.23
4358756383 | 27.54301679 438 27.85 0.21 0.31
291.2291559 | 2.844526324 2915 2.83 0.27 0.01
291.1967401 | 2.959303839 292.0 2.96 0.80 0.00
89.27862978 | 2.382852467 90.0 2.39 0.72 0.01
ci se, and so on. But I considered that analvzing m
ple objects in this man 1e me
urements produced by thi Double stars position angle accuracy evaluation sour
of i mages are in the ac f reser
l'ist of the measurement g0

For a better overview 075 o bui
two graphs presenting t ur e .
and separation differenc &

As it can be seen in t ° o graph
the differences between t her
measurements made in th bject
stays under one degree : n the
S e p a r a t | O n O f ﬁ]e wsbu ree dt O5 J1A?35T JL%ﬁT EAI;SE BAI(;ET32 ERG 7 JNM 72 ITF 46
agree d criteria for ma X = PAO-C (Absolute valug ) One degree PA i n t
doubl e stares dhdaekead uftetha varues varyilng
from case to case), but Fioural 1: PopitteéronaAnigl ¢ adw f t direen |
PA is not smaller than % écldegree and the percent
accepted error on separation for close doubles can
bet ween a few t o dveev ecno ntcelnu dpeedr cen't So |
that the obtained values are good proof that the m
urements have a good qualitywv
T h e Me asur emen t S Double stars separation accuracy evaluation

In the next tables | 05 asur
ment s Al | the magnitud:¢ from
WDS and not measured on 045"

Even if | was targetir . - t o
3 arcsec separation, the = o . are |
found in the ahaltgereddi £
doubles with a |little 1 to
good accuracy ¢test resu 60 00 me a s
these object2s adecwmrct sebh , Ao
not covered by t he pr eci J1A?35T J1A%5T BA:S32 EAlégaz BRGT JNNT2  [TF 46 ant ed
I I er I nee d t 0 me n t I on —— SEP O-C [ Absolute value ) 2 percent of separation 3 a |l
onds separati on wer e Very LI T al 1y I TDOUI Vv .cu vy Astr
metrica (Figure 3) Firgure 2: Separation differences

objects
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Tabl e 2: Negl ected Double Stars Measured on Anal ys
NAME RA+DEC MAGS PA SEP DATE N NOTES
JSP 423 10430-5951 | 9.9,10.7 270.5 2.24 2015.084 1
VOU 88 10434 - 6005 | 9.3,12.5 84.1 4.22 2015.084 1
JSP 430 10458 - 6005 | 9.8,11.6 146.9 3.40 2015.084 1
JSP 429 10453 - 6001 | 11.2,10.8 89.6 1.63 2015.084 1
DAW 6AB | 10440-6007 | 9.2,10.8 118.5 3.10 2012.124 1
JSP 427 10442 - 6009 | 9.8,12.3 356.3 2.29 2012.124 1 1
DAW 8AC | 10444 -6000 | 8.1,13.5 92.5 8.40 2012.124 1
HJ 4356BD | 10440-5933 | 9.0,9.1 188.8 3.97 2013.301 1
RUZ 2 12066 - 3137 | 16.8,19.4 6.4 5.52 2015.068 1 2
COO 70AB | 08169 - 3452 | 10.8,11.0 137.8 2.25 2015.048 1
RST5290 08171-3430 | 8.8,13.9 56.4 3.94 2015.048 1
TDS6434 09161 - 4555 | 11.7,16.7 148.2 4.61 2015.026 1
RST5533 14204 - 3002 | 10.0,14.4 3445 4.38 2015.024 1
B 268 14118-2954 | 11.6,13.0 84.9 2.35 2015.024 1
BRT2673 07312-1215 | 10.4,12.3 1115 55.51 2015.001 1 5
SLW 195 07305-1247 | 19.4,19.6 269.3 178.00 2015.001 1
TDS4861 07296-1222 | 11.9,14.3 11.7 117.17 2015.001 1 6
RST3518 07284 - 1257 | 9.6,15.3 90.0 2.35 2015.001 1
J 1049 06058+1652 | 12.3,12.4 118.3 3.02 2014.960 1
TDS7204 10208 - 5408 | 12.5,14.6 80.9 6.73 2014.951 1
HJ1096 01550+1537 | 10.9,13.2 161.3 33.33 2014.799 1 8
TDS5111 07430-2337 | 12.2,14.0 256.5 1.67 2014.786 1
TDS5158 07448 - 2250 | 12.3,16.1 190.6 5.34 2014.786 1 9
B144 07457 - 2331 | 10.5,14.2 179.3 3.54 2014.786 1
RST4132 23460 - 1508 | 10.0,13.9 93.7 3.57 2014.752 1
ise coordinates not availdbe@epnh wWpsS i rkegomreniky entered
urement precise coordinatebedad eheapemMmaviyest ar
10 44 156086039 04. 33 7. Quite big difference on PA and
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cseconds. precise position. ot her «comp
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i on and magnitudes mat?h ﬁégybgv fpfolgq g: o%iﬁv 85?3:1?13
, there are more than 60 ¥ & % o ba gp 0 g
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on mistake in the initiaITﬁ(g gnﬂg éfply gpéh'hg candid
) ) ié"S‘PEE] anP , but the differenc
e is a matching secondaryThy magnitudes Bvé étosé. So In
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Table 3: Two Potential Variants for the Secondary
NAME RA+DEC MAGS PA SEP DATE N
SIN 56AC 10440 - 6005 8.6, 16.1 308.9 19.76 2012.124 1
SIN 56AC 10440 - 6005 8.6,11.6 292.3 23.63 2012.124 1
Continued 1 - Statistics
(Continued from page 209) _ Coming back to neglected
stars measured with the Q:)A(Masoed\ttaed |mew5hrptdsto al so sp
Neglected with More Se”&'o‘ilrpqt b C':d‘ﬁ&fﬁ%tt elsd. The .
The object presented %Val'ga\é)? hv?% %?vg g%hphﬁgtm?
for the secondary compon dthat acson'} ¢ © It’ s
termine which is the COrgry gt aqqeon qu eprr ea‘?} 93 atq
tion both objects. Maybea s'looonﬁ O € gW, I?g teastp toha(‘(tl
fy this issue. tures takenpat dlff r.ent
I n both cases the star;ss ar calrose € ousgk tqrtefg% |
pected position to expléleﬁskeﬁﬁ m %ntr 1@ EP yﬁay
Unfortunately there is odnilfyf O e, O &f%e%' 0??'[% Y gﬁjlg
past so the movement Spe(?AdMalnrﬂaéié§ b/??a tr%elaes'suaHe n |
Ot her Doubl e Stars Measnulryerhgmeims 25 i mages obtaini
In Table 4 you will fimMatiaonifker o83doaplectedr§7m
ured with the presented6bme®hbes. danhhlsess.t ars were
mainly targeted but the¥ Moarse othe ttaH d S a mhel OFN Tt ew6t7}
one of the targeted objlfexynd tshpatj t52¢c dhw@idd thei mehas
with a mini mal supplemerithlzoefoeoarft.ramgbei,g Spoa rtth eqyf &
was also not measured fWhateas.cdnsfiodenrda b oen et jinfe fl O nt
(more than 15 years), so hehel meaasbhPem€Ar Si dapOe&t t yr
ful even they doyenaorts enxéd:%l%e‘éicet%ledﬂhfbef odi f f éreencto |ilneacgt
condition. comparison objects. [

«~ BB OOS P ER oM AA B = | [

IRl image - OMEGA.2015-01-18T03_16_59.320.fits~1fits [50%]
s 3

nnnnnnnnnn

OMEGA 2015-01-18T03_16_59.320.fits™1 fits
201501 1813679 (3:16:59 UT)

RA=081655048 De=-34513481 V=114

Object Designation

UCAC-4 Fit Order: 3 | Vmag | Astrometrica_ESO.

r (COO 70 AB ) on an Om
omponents.
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Tabl e 4: Ot her Doubl e Stars Found
Name RA+DEC Mags PA Sep Date N |Notes
BRT1993 12123-6444 | 11.3,10.1 151.9 2.61 2014.270 1
HJ 4350 10432-5944 | 9.1,10.4 149.8 10.94 2015.084 1
HJ 4354 10438-6005 | 9.6,10.4 214.9 10.09 2015.084 1
HJ 4355 10438-5957 | 10.0,10.1 78.6 14.99 2015.084 1
HJ 4353 10437-5935 | 11.0,10.5 181.1 4.96 2015.084 1
COO 112AB 10439-5933 | 9.8,10.1 240.4 6.46 2015.084 1
SEE 123 10440-5932 | 10.4,11.1 307.0 3.90 2015.084 1
HJ 4348AB 10421-5958 | 9.7,11.1 347.9 3.48 2015.084 1
SEE 122AC 10421-5958 | 9.7,10.7 255.7 12.75 2015.084 1
JSP 422AB 10428-6012 | 9.9,10.2 193.1 5.24 2015.084 1
JSP 422AC 10428-6012 | 9.9,105 98.9 5.61 2015.084 1
JSP 422AD 10428-6012 | 9.9,10.6 128.0 9.42 2015.084 1
CO0 113 10453-5945 | 10.0,9.9 195.1 14.63 2015.084 1
DAW 7 10442 -6008 | 10.4,10.6 359.4 3.83 2015.084 1
HJ 4358AB 10440 - 6005 8.6,9.6 235.7 6.36 2012.124 1
SIN 56AD 10440 - 6005 8.6,9.1 227.4 27.20 2012.124 1
HJ 4359AC 10440 - 6007 9.2,9.7 195.5 7.98 2012.124 1
DAW 8AB 10444-6000 | 8.1,10.6 276.8 7.03 2012.124 1
HJ 4356AB 10440 - 5933 8.3,9.0 149.6 2.94 2013.301 1
HJ 4356AC 10440-5933 | 8.3,10.7 268.8 4.86 2013.301 1
SNA 12AF 10440-5933 | 8.3,125 8.1 3.67 2013.301 1
SNA 12AG 10440-5933 | 8.3,123 337.3 5.05 2013.301 1
J 2818 07267-1118 | 12.1,14.0 226.3 7.34 2015.078 1
HJ 759AC 07273-1130 | 9.3,11.2 3315 10.11 2015.078 1
J 2476AB 07275-1145 | 11.4,11.8 304.2 5.36 2015.078 1
J 2476AC 07275-1145 | 11.4,13.0 196.2 20.70 2015.078 1
STF1097AC 07279 - 1133 7.6,9.6 312.8 19.91 2015.078 1
BU 332AD 07279-1133 | 7.6,11.7 157.0 23.03 2015.078 1
BU 332AE 07279-1133 | 7.6,13.2 43.3 32.32 2015.078 1
BRT2672 07293-1128 | 13.1,12.8 39.8 459 2015.078 1
BRT3198 07297-1125 | 11.4,12.0 5.9 3.55 2015.078 1
LDS 407 12226-3103 | 13.0,12.1 38.9 9.86 2015.068 1
SEE 152 12254-3108 | 9.8,12.0 84.8 2.54 2015.068 1
RSS 281 12046-3111 | 85,135 160.3 8.57 2015.068 1
HJ 4472 11464 -2909 | 10.2,11.0 30.6 19.33 2015.067 1
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Data Mining for Double Stars on VLT Survey
Table 4 (conclusion): Other Double Stars
Name RA+DEC Mags PA Sep Date N |Notes
HJ 4472 11464 -2909 | 10.2,11.0 30.6 19.33 2015.067 1
BRT1620 08198 - 3456 11.1,11.3 298.4 3.62 2015.048 1
WFC 65 08171-3447 | 10.6,12.3 175.5 11.77 2015.048 1
DAM 21AB_C | 08169 - 3452 10.8,14.2 76.9 16.25 2015.048 1
| 9009AB_D 08169-3452 | 10.8,13.4 343.9 24.59 2015.048 1
DAM 21AB_F 08169 - 3452 10.8,13.3 225.1 28.32 2015.048 1
DAM 21AB_E | 08169-3452 | 10.8,15.8 238.9 17.84 2015.048 1
DAM 21FG 08169 - 3452 13.3,15.6 0.0 3.45 2015.048 1
HDS1184 08200 - 3425 9.2,10.7 79.4 25.04 2015.048 1
SEE 202AB-C | 14129 - 3000 9.9,13.4 136.2 30.57 2015.024 1
XMI 63 07317 - 1300 10.3,10.5 340.6 18.39 2015.001 1
J 2479 07310- 1226 12.7,13.4 274.2 5.93 2015.001 1
J 2480AC 07311-1227 | 10.9,13.1 315.8 5.78 2015.001 1
J 2480AB 07311 - 1227 10.9,12.7 238.0 7.70 2015.001 1
LDS 185 07288 - 1303 13.8,14.3 293.0 12.06 2015.001 1
LDS 183 07285 - 1235 12.3,14.0 237.7 24.50 2015.001 1
J 1260 06082+1653 12.0,14.0 286.4 4.58 2014.966 1
GWP 756 06093+1636 15.0,16.3 290.3 52.02 2014.966 1
GWP 742 06057+1657 11.9,17.6 333.8 59.22 2014.966 1
FIN 406 10198-5430 | 11.4,10.7 136.5 3.53 2014.951 1
HDS1490 10213 - 5404 9.2,10.0 96.8 20.62 2014.951 1
CVR 403 01559+1559 17.1,17.3 287.6 8.38 2014.799 1
CBL 11 01579+1614 16.1,15.8 90.6 12.16 2014.799 1
DAM 996 01583+1550 11.0,15.1 44.9 7.32 2014.799 1
DAM 998 01588+1551 12.7,15.2 244.3 3.44 2014.799 1
B 143 07446 - 2328 10.1,13.6 139.2 5.84 2014.786 1
ARA2070 07448-2332 | 12.7,12.5 145.6 12.94 2014.786 1
DON1067 07451 - 2312 9.1,12.0 23.4 8.93 2014.786 1
B 2151 07458-2336 | 10.0,13.4 33.1 5.85 2014.786 1
ARA2072 07460-2338 | 10.4,12.9 79.0 10.56 2014.786 1
ARA1708 07461-2255 | 12.7,13.2 25.0 8.67 2014.786 1
FOX 277 23433-1505 | 11.4,115 228.9 5.28 2014.752 1
LDS6059 23456-1412 | 18.0,17.3 148.3 113.12 2014.752 1
Not es:
1. The secondary component is a |ittle elliptic. t |l oo
separation under one arcsecond. Unfortunatelly the ¢
appropriate measurement
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Table 1: MaxI m DL astrometric calibration
) #UCAC4 A Focal !
Date Filter Stars Il mage Center 6s RA/Carketa Angle Length Pixel Scale
5/3/2016 Luminance 193 of 1017 RA 15h 48m 09.3s, Dec +01° 34' 16.4" +169° 29.9' (R) 4531.0 mm | 0.54628"/Pixel
5/3/2016 Luminance 157 of 931 RA 15h 48m 09.3s, Dec +01° 34' 14.8" +169° 30.0' (R) 4531.2 mm | 0.54625"/Pixel
5/3/2016 Luminance 152 of 1074 RA 15h 48m 09.4s, Dec +01° 34' 13.5" +169° 29.8' (R) 4531.0 mm | 0.54628"/Pixel
5/3/2016 Luminance 159 of 1088 RA 15h 48m 09.4s, Dec +01° 34' 11.7" +169° 30.1' (R) 4530.8 mm | 0.54630"/Pixel
5/3/2016 H alpha 68 of 209 RA 15h 48m 09.5s, Dec +01° 34' 09.1" +169° 30.2' (R) 4532.6 mm | 0.54608"/Pixel
5/3/2016 H- alpha 76 of 225 RA 15h 48m 09.4s, Dec +01° 34' 07.4" +169° 29.2' (R) 4530.7 mm | 0.54631"/Pixel
5/19/2016 Luminance 235 of 688 RA 15h 48m 09.4s, Dec +01° 34' 17.2" +180° 07.4' (R) 4531 4mm |[0. 546230/ Fi xel
5/19/2016 H- alpha 48 of 193 RA 15h 48m 09.4s, Dec +01° 34' 15.4" +180° 05.2' (R) 4530.3 mm | 0.54636"/Pixel
5/19/2016 H- alpha 66 of 268 RA 15h 48m 09.4s, Dec +01° 34' 13.3" +180° 05.2' (R) 4530.5 mm | 0.54634"/Pixel
5/19/2016 H- alpha 50 of 284 RA 15h 48m 09.5s, Dec +01° 34' 13.5" +180° 07.5' (R) 4538.4 mm | 0.54539"/Pixel
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Tabl e 3: Hi storical data on double star system, c
Date of Position Angle Difference Separation Difference .
Observation @) ©) ) 10) Observation Source
2016. 380 352.36 - 17.50 - New
1950.542 353.60 +1.24 17.85 +.35 Eisenbeiss et al. 2007
2000.327 352.42 +.06 17.83 +.33 Eisenbeiss et al. 2007
2000.430 352.60 +.24 17.90 +.40 Hartkopf et al. 2013
2006.301 356.62 +4.26 17.85 +.35 Eisenbeiss et al. 2007
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I ntended for a Prospect ujsusotf tawoCa(tlad oagrude Iod P rtdlet nSid fa
t he Southern Hemi sphere nlarcyl uCeaetda IWo g the nAd hiEdlX ejd@iiSe ¢
Capricorn: Now Reduci ng hferroem a hlei sOb sfs vaad i lelne r Rtaare d
in the Observatohips al i mMaaawmgtaitdrmy,. whi ch pr @®blabl y
Cat al ogueStoafr sFiixsedo@e majdoR; mderattempt a systemat.
wor ks but <curi odlshley Caitta ksibsgureo to bluits tneedr eilny not ed t he
Scientific Papers ure whenever he came across
Nor were double stars hiRghmidemdbaoubl ¢éi st aof c@antiad rnigt
The doubl e star catal oguebdard 1i,t xicetpptodwat itcdhre daw
TabteRE¢mker's 1832 Double Star Cat al
RMK Stellae Nomen AR. DEC Diff A;;?C in Comes. Diff. Dn?ai"- Comes ad
1 11A 27Dp0A 2756
2 ¢ Phoenicis 1516 56 10 praecedit Austrum
3 63 56 63 41
4 6513 57 28 5.250
5 106 43 5519
6 109 03 52 00
7 U Piscis volant. 121 50 68 07 sequitur Boream
8 123 09 62 13 sequitur Boream
9 799 C. A 13015 58 06 135 sequitur
10 138 56 69 04 sequitur Boream
11 U Argus 145 42 64 16 12.0 sequitur Austrum
12 147 53 68 24
13 U Argus 153 37 5510 sequitur Austrum
14 D Centauri 181 15 44 46 praeccedit Austrum
15 U Crucis 184 16 62 08 12.3 sequitur 4. 450 Austrum
16 U Muscae 194 17 64 24 Austrum
17 200 08 62 10
18 205 15 5157 255 praecedit 5.0 Boream
19 Y Centauri 212 35 57 40 8.8 sequitur 10.0 Austrum
20 23305 64 54 sequitur Austrum
21 d Lupi 237 10 3753 7.87 sequitur Austrum
22 265 41 55 20
23 265 44 60 20 sequitur
24 285 16 57 29 0.0 praecedit
25 300 15 57 30 10.5 praecedit 5.0 Boream
26 309 17 63 04 15.0 sequitur
27 U Phoenicis 352 34 47 36
28 354 32 61 30
Expl anati on: oR¢ nkaebrl'es 11832 Doubl e Star Catalogue
Col umat @lll ae, Noame of star.
ColumAR3:right ascension inoédegrees (A) and min arc
ColumbE@:declination in degrees and min arc from the equator
Col umbi B5f. ,ARli fference in right ascension be(toneen the pri mar.y
Col um@Gomes whether the secondary precedes (praecedit, praecc
ry.
Col umbi f7f. Decldi iderence in declination between the primary

Col umB@om®es, awlhet her the secondary is north (Boream) or south
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scussd.onHawdS e wtmipetrhies ®omubl e St ¢
, thisnesat aDawseni s &de/fainc ideennt |
way €2 89t e sBel 9i0r0c 10y d eh atsh @ hfeaater
en fhe degmeedwi(tRMK&E2r2o tdle& A i hat
of tTihmd) i @@ d Riginlkiem & h ed KRAI iamalt itc
s arséeADaadde@O0dmfeAtsanaad | prde ¢ if ®ir
i ti oo, 3t hmErne airc no dthet R mEKeui |
ti ontshe arngdalnopcomipluit leidt wephatt il
4 and Position angle (PAJtarTsheoer di €f epertst dmgses O¢
magnitude (on any <col or Rg¢écnaldseerlorgigy emral f occrataarn yo gsutearwer

Modern Assessment of trhagsl\'/lﬁf@fg(gé&'ajt aﬁlﬁcfée{b%( Siedeen
Oof th en m2m8b epﬂaﬁl ozsl glmusgtloeedpsdt%ai rtRéhw\ea(r- e i& s"s18E 01-%BD m B
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| ogue, cﬁr
RMK as the discoverer cold3e0)| natth§ % ance o 46 i
The method of identifip@éipgrotottﬁ@ e'sdu"‘a{tsed.” mo d e
catalogs is as follows. Re;miseroriginal coordinates
1.R¢egmiser Equi nox was firsdss@8gsynrg tPorbeexampIe
B1825.0 This is assum(e\gitsbrﬁd:uatus r R @K e o WP 7§d i e
at the Parramatta Obsergvsagigghny t.%s‘?”selcSZazrc ”tghe
1829, and because the ggnpSC@bé egye | p ﬁ/beBFJ
identi fied as Equinox gi E t951827 u i n 0 er
2. The B1825.0 coordinate§g3\/\/ge1roes_5par2g%e%%¢%mt aﬁi%cﬁ’%.)o
using an EXCEL custom fayngtyi oo Wr iot tyginy, faore t heg'o
purpose adopting the I AU Pt/ b eJ}g tattigln§ i? 'ﬁﬁk?he
Lederl e, Fricke, & Moﬁ%géﬂolthéé fjbme 3 h eW!st NORIMK
taking into account t he e éé‘ceypetted ugbkerbovq-r?bpreo%gr_
motions. The | AU 1976 equations gl Vv smal ' er than
laancertainty over the E$memgadriiood.of the Equi nox
3.Using ALADI N (Bonnarel Rgtmkead . di d20mdt) , r ecaoahd t he
J2000. 0 position was lex@guné nedr utsh en ge ptolteh DESeach
(Digitized Sky Survey feomv€DSY itmhhagemost l'i kel y I
4. The DSS image was ovemkeahddwi th WDS, ASCC
2.5, UCAC4 and Gaia dat aWi tWe Jp20e00.r0 edodrheki nuastee ,f
the homogeskyz&€wdmAail ed tCatnaldoaguae, ®ff t he primari es
2.5 million stars ( Khtairarhsenkweyr e 200Lnd Four aofr a
Re¢misersecondaries do nB182hlavlke tWCACL 3u -
bers and there are stil lIThneumeeparsatliacmunéieni setchear
rent Gai aSource data anmwdeewnnderet aRi¢grikied e mwtoiofridd antait @r
(Coll aboratiomefe2@h&) maCeowdwatshe al cul at ed.

ASCC 2.5, UCAC4 and Gai aBydattaak iinsg gihvee na vienr aTgeeb loef €
2. Equinox, Figure 5 was obtai
5. The nearest doubl e star Iwasi st ackkleenart of rbem t Fhieg VAr e 05n
ponent intended by R¢mkoewestexodmtt sepaRMKi @B i s
and 24, see bel ow). this to be the Equinox of t

determinationf i saot upbpyn ftt leahe
The modern i dentsi fdiocuabtliemsntaorfeh & mkes Star C&trael-ogu
presented in Table 2. l'i minary, Caasl agstedgread IiEmiutii
In the WDS the discoveAnyliBo7 oRMK 1, 15, 17, 19,
and 27 are aotkébuidemes oDevnli 6 g, umaw-rt aking the <cal
ever as Dunlop also didthet Eqgec¢ ood ,t we dpoebtell wh
vation (nor Equinox) it tiyspowmcaeprhtiacian asrt or sth oi nma d e
initial di scovery.
RMK 23 could not be identified by the “Abs¥e Metn’
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TablteMBdern I dentifications of R¢mker's
RMK WDS Disc. Code ASCC 2.5 UCAC4 Gaia
1 00524 - 6930 DUN 2 2373287 103- 000763 4691995687749952384
2373289 103- 000765 4691995996987597568
2 01084 - 5515 RMK 2 AB,C 2198437 174-001101
2198436 174- 001098 4913847584861259392
3 04177 - 6315 RMK 3 2296521 134- 003905 4676067715633387776
2296522 134- 003906 4676067715634544512
4 04242 - 5704 RMK 4 2202770 165- 004328 4775347911905128064
2202769 165- 004326 4775347911905128192
5 07104 - 5536 RMK 5 2208862 173- 010758 5490328643768957952
2208857 173- 010752 5490328643768958080
6 07204 - 5219 RMK 6 2114933 189- 011558 5492026736399938560
2114936 189- 011559 5492026736399861888
7 08079 - 6837 RMK 7 2383172 107- 017738
2383174 107- 017740 5270986003994879744
8 08153 - 6255 RMK 8 2304832 136- 013964 5277370356913491840
2304833 136- 013965 5277370352621451648
9 08451 - 5843 RMK 9 AB 2214637 157- 017868
2214633 157- 017864
10 09179 - 6948 RMK 10 2386328 101- 025487 5222647212228907136
2386329 101- 025489 5222650167166406656
11 09471 - 6504 RMK 11 2387890 125- 024040 5249119019819706624
2387893 125- 024041 5249119019819706752
12 09551 - 6911 RMK 12 2388374 105- 028729 5243135168304173440
2388372 105- 028727 5243135168305893504
13 10209 - 5603 RMK 13 AB 2227934 170- 044959
2227939 170- 044967 5354994808388487680
14 12140 - 4543 RMK 14 2048721 222- 062225 6143569839228193536
2048720
15 12266 - 6306 DUN 252 AB 2333718 135- 077813
2333721 135- 077814
16 13081 - 6518 RMK 16 AB 2401908 124- 083590
2401910 124- 083587 5858915762084797312
17 13321 - 6303 DUN 137 2340319 135- 096113 5865249808055799936
2340318 135- 096111 5865249808055799168
18 13521 - 5249 RMK 18 2155481 186- 097617
2155477 186- 097609 6065984175603789440
19 14226 - 5828 DUN 159 AB 2260099 158- 132657
2260102 158- 132658 5891112108248454784
20 15479 - 6527 RMK 20 AB 2412907 123- 149637 5825553383847202176
2412908 5825553388138641024
21 16001 - 3824 RMK 21 AB 1873533 259- 087966
1873535 259- 087970 5998066826966118656
22823 17572 - 5523 RMK 22 2279415 174- 191989
2279416
25 20149 - 5659 RMK 25 2285617 166- 210020 6468703708258513152
2285618 166- 210021 6468703708258513024
26 20516 - 6226 RMK 26 2368303 138- 190599
2368304
27 23395 - 4638 DUN 251 2100751 217- 192156 6525488226793694720
2100750 217- 192155 6525488226794240256
28 23476 - 6031 COO0 261 2372217 148- 236277 6488336862761979392
2372219 148- 236276 6488336862762255232
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TabteAB8curacy of Primary Star Location. Al coordi
RMK RMK RMK ASCC 25 ASCC 25 qRA gqDE Offset
RA DE RA DE RMK ASCC RMK ASCC
(h:m:s) (d:m) (h:m:s) (d:m:s) (min arc) (min arc) (min arc)
1 00 45 48 -7027 00 45 47.56 - 7026 30.7 0.0 -0.5 0.5
2 0101 04 -56 10 0101 05.45 -56 10 20.8 0.2 0.3 0.4
3 04 15 44 -6341 04 15 45.33 -634036.0 0.1 -0.4 0.4
4 04 2052 -5728 04 20 50.42 -572755.2 -0.2 -0.1 0.2
5 07 06 52 -5519 07 06 53.63 -551810.6 0.2 -0.8 0.9
6 07 16 12 -5200 07 16 11.01 -515943.3 -0.2 -0.3 0.3
7 08 07 20 - 6807 08 07 19.90 - 68 06 33.0 0.0 -0.4 05
8 08 12 36 -6223 08 12 37.75 -622300.5 0.2 0.0 0.2
9 08 41 00 -58 06 08 40 58.78 -58 05 43.0 -0.2 -0.3 0.3
10 09 15 44 - 69 04 09 15 46.35 -690431.6 0.2 05 0.6
11 09 42 48 - 6416 09 42 46.28 -6416 16.5 -0.2 0.3 0.3
12 09 51 32 - 6823 09 51 28.82 -682213.5 -0.3 -0.8 0.8
13 10 14 28 -5510 1014 29.32 -551027.1 0.2 0.5 0.5
14 12 05 00 - 44 46 12 05 01.86 -44 45415 0.3 -0.3 05
15 12 17 04 -6208 12 17 02.65 -620821.6 -0.2 0.4 0.4
16 12 57 08 - 6424 12 57 02.80 -642242.1 -0.6 -1.3 1.4
17 132032 -6210 13 20 28.37 - 6208 44.8 -0.4 -1.3 1.3
18 13 41 00 -5157 13 40 59.40 -515656.2 -0.1 -0.1 0.1
19 14 10 20 -57 40 141018.34 -573946.5 -0.2 -0.2 0.3
20 1532 20 - 6454 1532 12.75 -645317.8 -0.8 -0.7 1.0
21 15 48 40 -3753 15 48 40.87 -375336.5 0.2 0.6 0.6
22&23 17 42 44 -5520 17 42 47.31 -552016.5 0.5 0.3 0.5
25 20 00 60 -5730 20 00 59.03 -572857.2 -0.1 -1.0 11
26 203708 - 6304 20 37 06.45 -630336.9 -0.2 -0.4 0.4
27 233016 - 4736 2330 08.50 -473550.5 -1.3 -0.2 1.3
28 233808 -6130 233810.18 -612848.3 0.3 -1.2 1.2
1. https:// ma.as/ 258792.
2. https:// ma.as/ 258735.
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X8ay soelffadgem component A.

Edmponent A. Spectroscopic binary.

Component A is spectroscopiciFbxadry. Norton

X3 ay sba8fotrcem component A.

6o 10t h magnitude ~ddankea np roent tsyt afrise lad.. WDS gi

Xfay sbeaforcem component A.

Excell ent infrared source positiinxedi nci dent

88.

Be star. Nortorni& tRiedbpcantahngenot e

Norton & Rifidipxd d not e

Norton & Rifdiptatlhe olhamge. Very easy

Component ARdyeta sWodrf. Spectroscopic binary.
iF i xoe d

460.

€CdopMmMponent B is HD 120641.

Xray selfdem component A. Infrared source cl

L£L®Mponent B i s HD 140484.

Norton & Ri difFaxded note as

?N280 RMK 23 (see text).

E®&Mponent A is a speayreocboPpeombcompygneit Aa.

CLémponent B is HD ImMBtliéoln. pHaigrh. proper

Norton & Ri ditphow bnotweyads!| ittle change

186ted in the WDS as CO00 261.
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Di splaying New Measurements on WDS Orbi

software MS Power Poi nt coQamvienrst grhapshitcoss i map&l®i: lait t
that can do tharmd t llener eirgow Ug i e i
mandsé or doing this in @e?re%éo ,cegfn 71(?9 }[lncdleez.ﬁBa.rc
scribed in the following. Note, at tfhlﬂe esphryithat
A StepFrlom the WDS 6th oSibtitti ncdat@mn olfghe d|| @ pataiyon of
the orbit plotC (amRl yotr ivhetrotwscearl) .and make it the co
Power Point . shown bel ow.

Scale it larger/small er Optoi omaaklel Vi.tFyaRERE R 1s@ | t-f
Power Point framé. iBs e- th@O@réQﬂdntgo set th col or
il ock asiectmariattiad n t-hadisame sc@lhe nox put a symbo
y-axes. The exact size o304yt €fﬁn<é|g@decﬁ>5§h0nvbfhellﬂh1@téhg$aﬁ
A Stefs®: the IcorBnantdo dr ¥&U acan Fal sioS use O
horizontal line that spdrms s&nd esLgprtoper itafipee doSs t hanschee
t heaxx s . (I'n the exampl© bellWw, ttohéeltlﬁéqewdjsesdrfeﬁvdn
to spase20 according toltAe. scale on the orbit
pl ot)

- WIS 0018444401 GRE 340B (PKD2014c) L2 WIS 00184+4401 GRE 34AB (Pk02014c)

o set A 1Bd erBod:at eoft htehel i Ne by s

aFpedftec,tl gndthowuisd gt atl H&Ri D& )a.wi n
di spl am theRlength offthi ke wliilnle,o
dow that allows you to en
of the_IB'env@ar(énoranhees)sia@ﬁ e@lncvve
of the g é‘QQJ-STNO orbui nﬂ%ﬁ‘
was 1.77 inches Isohnogwn’ g€ ircﬁnlll“__',temrd:elé] " rtaeﬁ‘cgt%:qe
factor is 1. #fed.nches pe.l':rsgc’;z)'n rcov{’é ﬁédﬂﬂ‘&’ K veiosuert ret
A StepUsse the comnrsathAdP EISNPBRIAL ! VE _
draw a vertical line (hencd®fal§%xa@B!l giith INorypur m
Use the FORMAT commandWg® sSEE&3teee Swi dt Redf ithhePow
line to zero (i.ce. rtfheec t | ¥y Neeran ¢ ab elt-V Atehee orrees &
(HWeioghot match your tii. a

s ement :
For exampl e: sup e df osre ptahhias i emx an
C

wajs= 28r & 5se






