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Editorial

Interest in the measurement of double stars continue to increase and with this publica-
tion, we welcome contributions from Brian D. Warner, Hannah Varley, Morton Spangle
and Ian Coster as well as presenting further work from regular contributors Andreas
Alzner, Richard Jaworski, Tim Leese, and Martin Nicholson. The range of research
continues to be wide, including direct micrometric measurement, CCD imaging and
web-based archive investigation, covering a range of topics from close visual binaries to
wide neglected systems

The number of measurements of position angle and separation made by each observer
are given below. Unless otherwise stated, the number of measures refers to the number
of distinct nights on which observations were made, rather than the number of images
or measures on a particular night.

The number of measures included in these Circulars is now 25167.
For those are interested in the measurement of double stars, attention is also drawn

to the Journal of Double Star Observations, produced four times a year at the University
of South Alabama by a team headed by Editors Rod Mollise and R. Kent Clark. The
JDSO itself is in electronic form and freely available at http://www.jsdo.org.

Bob Argyle,
2006 April

Observer WDS code Pairs Measures Method

A.Alzner Alz 79 187 MECA-PRECIS micrometer
R.W.Argyle Ary 83 337 RETEL micrometer
I. Coster Csr 1 3 Vixen illuminated cross-wire
R.Harshaw Hsw 19 21 Celestron MicroGuide

2 2 Bausch & Lomb micrometer
T.Leese Lse 7 7 Celestron MicroGuide
R.Jaworski Jaw 68 68 SAOIMAGE
M.Spangle Spn 67 232 CCD astrometry +

commercial software
B.D.Warner Wrn 287 287 CCD astrometry+custom software

TOTALS 613 1144

Acknowledgements
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Brian Mason at the United States Naval Observatory.
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MICROMETER MEASUREMENTS FROM 2005.0 TO 2006.0

Bob Argyle, Lyndhurst, Ely Road, Waterbeach, Cambridge, CB5 9NW, UK

E-mail: rwa@ast.cam.ac.uk

Introduction

In this publication, the author presents his micrometric measurements which were largely
made between 2005.0 and 2006.0. A small number of pairs have mean epochs outside
this range either due to delay in getting a sufficient number of observations to form a
mean or which were inadvertently left out of earlier papers. The author has continued to
use the 8-inch f/14 Cooke refractor at the Observatories of the University of Cambridge.
It is equipped with a RETEL micrometer at a power of x 450. In 2005, an additional
magnification of x690 was used for observations of STF1670 during its periastron passage.
Even so, the pair was only elongated during this time. Using a Barlow lens, the screw
constant is 12′′.45 per revolution which allows an equivalent reading accuracy of ±0′′.025.

Measurements are arranged as usual (see Courtot & Argyle1 for instance). Table 1
gives the name of the pairs using the WDS nomenclature2 with the following codes:

ARN Arnold, D. BU Burnham, S. W. H Herschel. W.
HJ Herschel J. SHJ South & Herschel STF Struve, F. G. W.
STT Struve, O. STTA Struve, O. (Appendix)

‘Anon’, for ‘Anonymous’, is used for pairs which have not been measured before.

The protocols followed here for measuring are very similar to earlier publications and
consist basically of multiple double measures taken on several different evenings to get
the final mean values of position angles and angular distances.

In the notes, for easier identification and historic measurements finding, following each
pair, the ADS3 or BDS4 references are given. Then a short comment gives information
on the observed motion, if any. For convenience, the apparent motions of optical pairs
and orbital pairs are described in the same way. Table 3 gives the residuals from known
orbits. The orbital elements come from the 6th USNO Catalogue of Orbits of Visual
Binary Stars5.

References

1) Courtot, J.-F. & Argyle, R. W., Webb Society Double Star Section Circulars, 12, 1,
2004
2) Mason, B. D., Wycoff, G. L. & Hartkopf, W. I. : Washington Double Star Catalogue
(References and discovery codes) http://as.usno.navy.mil/ad/wds/wdsnewref.txt
3) Aitken, R. G. : New General Catalogue of Double Stars Within 120◦ of the North
Pole. Washington: Carnegie Institution of Washington, 1932.
4) Burnham, S. W. : A General Catalogue of Double Stars Within 121◦ of the North
Pole. Washington: The Carnegie Institution of Washington, 1906.
5) Hartkopf, W. I., Mason, B. D. & Worley C. E.: Sixth Catalog of Orbits of Visual
Binary Stars. Astrometry Department, U.S. Naval Observatory.
http://ad.usno.navy.mil/ad/wds/hmw5.html
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Table 1: Measures

Pair Comp RA Dec Va Vb PA Sep Epoch N Obs.

STF 39 AB-C 00345 −0433 7.10 8.65 44.0 19.33 2004.861 3 Ary
STF 47 AB 00403 +2403 7.25 8.82 204.7 16.45 2003.373 3 Ary
H 4 98 AB 04155 +0611 6.38 7.01 136.7 64.46 2005.116 3 Ary
STTA43 AB-C 04159 +3142 8.04 8.59 42.6 55.77 2005.122 3 Ary
STT 77 AB-D 04159 +3142 8.04 9.57 316.3 130.68 2005.122 3 Ary

STT98 05079 +0830 5.76 6.67 309.6 0.97 2005.195 4 Ary
SHJ 77 AC 07041 +2034 4.05 7.66 347.4 100.12 2005.252 3 Ary
STF1110 AB 07346 +3153 1.93 2.97 61.1 4.32 2005.247 8 Ary
STF1110 BC 07346 +3153 1.93 2.97 166.7 70.14 2005.234 3 Ary
STF1196 AB 08122 +1739 6.30 6.25 59.4 1.03 2005.233 7 Ary

STF1196 AB-C 08122 +1739 5.05 6.20 71.5 5.92 2005.233 7 Ary
STF1273 AB-C 08468 +0625 3.49 6.66 302.1 3.02 2005.248 4 Ary
STF1281 AB 08476 +0001 7.84 9.02 310.5 50.59 2005.314 3 Ary
STT195 08540 +0825 7.73 8.33 140.2 9.42 2005.314 3 Ary
STF1340 AB 09225 +4933 7.08 8.99 319.3 6.19 2005.040 3 Ary

STF1356 09285 +0903 5.69 7.28 97.8 0.63 2005.260 4 Ary
Anon 09289 +1235 7.75 9.86 269.9 51.63 2004.654 3 Ary
Anon 09323 +1046 7.88 10.3 253.1 119.97 2004.322 2 Ary
Anon 09390 +3017 9.07 9.44 93.3 116.40 2003.998 3 Ary
STTA102 09352 +1405 7.85 9.09 47.1 45.02 2005.318 3 Ary

STF1523 AB 11182 +3132 4.33 4.80 241.4 1.73 2005.336 7 Ary
STF1536 AB 11239 +1032 4.06 6.71 107.7 1.74 2005.337 5 Ary
STF1552 AB 11347 +1648 6.26 7.31 209.0 3.48 2004.114 4 Ary
STF1552 AC 11347 +1648 6.26 9.77 235.5 62.31 2004.372 3 Ary
STF1552 BC 11347 +1648 7.4 8.8 237.4 59.15 2004.363 3 Ary

STF1615 AB 12141 +3247 6.99 8.61 88.0 26.79 2004.785 3 Ary
STF1670 AB 12417 −0127 3.48 3.53 153 0.4e 2005.312 5 Ary
STF1670 AB 12417 −0127 3.48 3.53 148 0.4e 2005.427 4 Ary
STF1695 AB 12563 +5406 6.04 7.75 280.3 3.58 2004.224 4 Ary
STF1744 AB 13239 +5456 2.23 3.88 153.0 14.62 2005.321 4 Ary

STF1768 AB 13375 +3618 4.98 6.95 102.1 1.71 2005.467 5 Ary
H 6 112 14083 +4927 5.45 11.05 270.5 75.53 2005.487 3 Ary
STF1865 AB 14411 +1344 4.46 4.55 298.0 0.67 2005.467 5 Ary
STF1888 AB 14514 +1906 4.76 6.95 313.0 6.35 2005.485 8 Ary
SHJ191 14596 +5352 6.86 7.57 342.4 40.31 2002.941 3 Ary

STF1909 15038 +4739 5.20 6.10 58.5 1.86 2005.560 5 Ary
Anon 15124 +5256 7.62 8.39 330.8 147.08 2005.575 3 Ary
Anon 15198 +5217 8.78 9.32 148.3 101.07 2002.310 3 Ary
STF1937 AB 15232 +3013 5.64 5.95 117.1 0.59 2005.467 5 Ary
STF1938 BC 15245 +3723 7.09 7.63 5.8 2.25 2005.562 5 Ary

STT298 AB 15360 +3948 7.16 8.44 172.1 1.00 2005.417 5 Ary
STF1987 15572 +0324 7.31 8.71 323.1 10.66 2003.498 3 Ary
STF1998 AB 16044 −1122 5.16 4.87 344.1 0.72 2005.481 4 Ary
STF1999 AB 16044 −1122 7.52 8.05 99.4 11.49 2005.481 4 Ary
H 3 7 AC 16054 −1948 2.59 4.52 17.9 13.59 2005.500 3 Ary

STF2032 AB 16147 +3352 5.62 6.49 237.5 6.94 2005.632 4 Ary
STF2052 AB 16289 +1825 7.63 7.91 122.9 2.27 2005.481 4 Ary
STF2054 Aa-B 16238 +6142 6.15 7.09 353.4 1.07 2005.084 5 Ary
STF2055 AB 16309 +0159 4.15 5.15 35.0 1.57 2005.467 5 Ary
STF2096 AB 16472 +0204 6.09 9.68 89.8 23.10 2004.190 3 Ary
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Pair Comp RA Dec Va Vb PA Sep Epoch N Obs.

STF2107 AB 16518 +2840 6.90 8.50 105.5 1.51 2005.587 4 Ary
STF2130 AB 17053 +5428 5.66 5.69 15.0 2.36 2005.756 5 Ary
STF2131 AB 17097 +3021 8.39 9.80 179.6 24.23 2005.328 3 Ary
ARN46 AC 17097 +3021 8.39 10.34 336.0 139.07 2005.668 3 Ary
STF2138 17102 +5430 8.99 9.36 135.1 21.31 2005.820 3 Ary

STF2262 AB 18031 −0811 5.27 5.86 287.8 1.73 2005.710 4 Ary
STF2272 AB 18055 +0230 4.22 6.20 137.7 4.85 2005.522 8 Ary
STF2289 18101 +1029 6.65 7.21 220.3 1.18 2004.940 4 Ary
STF2342 AC 18356 +0456 6.46 9.63 1.0 32.75 2005.353 3 Ary
STF2383 Cc-D 18443 +3940 5.25 5.38 81.0 2.30 2005.859 5 Ary

STF2382 AB 18443 +3940 5.01 6.10 351.3 2.35 2005.855 5 Ary
Anon 18462 +4408 8.08 8.79 47.9 75.23 2003.898 3 Ary
BU293 BE 18501 +3322 6.69 10.14 142.6 111.45 2005.930 4 Ary
BU293 EF 18501 +3322 10.14 10.62 78.88 2005.930 4 Ary
BU293 BF 18501 +3322 6.69 10.62 182.0 119.56 2005.950 3 Ary

STTA181 AB 19201 +2639 7.39 7.80 359.7 62.26 2005.676 3 Ary
Anon 19244 +2805 6.52 10.2 42.8 65.67 2003.898 3 Ary
Anon 19244 +2834 7.67 10.9 295.5 67.85 2005.836 3 Ary
HJ1470 20037 +3820 7.40 9.23 340.0 28.63 2005.001 3 Ary
STF2621 20046 +0914 8.36 8.62 223.1 5.93 2004.768 3 Ary

BU151 AB 20375 +1436 4.11 5.02 3.1 0.61 2005.710 4 Ary
STT413 Aa-B 20474 +3629 4.73 6.26 8.5 0.98 2005.928 5 Ary
STF2758 AB 21069 +3845 5.35 6.10 150.9 31.04 2005.860 4 Ary
STF2758 AH 21069 +3845 5.35 — 296.9 75.24 2005.878 4 Ary
HJ1647 AB 21290 +2211 6.08 10.22 177.4 40.43 2004.947 3 Ary

Anon 22134 +2402 7.90 10.52 55.0 91.35 2005.227 3 Ary
SHJ345 AB 22266 −1645 6.29 6.39 22.0 1.48 2005.780 5 Ary
STF2909 22288 −0001 4.34 4.49 175.7 1.93 2005.777 6 Ary
H 6 97 22496 −1336 4.21 9.94 296.1 131.49 2005.859 3 Ary
STF2944 AB 22478 −0414 7.30 7.68 295.6 1.90 2005.475 6 Ary

STF2944 AC 22478 −0414 7.30 8.58 88.0 57.99 2005.789 4 Ary
STF2944 BC 22478 −0414 7.8 8.3 90.0 61.78 2005.582 4 Ary
STF2993 AB 23141 −0855 7.60 8.17 177.2 24.39 2005.534 3 Ary
STF2998 Aa-B 23191 −1328 5.27 6.97 351.7 12.43 2004.898 3 Ary

Table 2: Notes

Pair ADS Notes
(BDS)

STF 39AB-C 475 Retrograde relative motion: −6◦ in 222 years. Getting slowly wider: +1′′.1.
STF 47AB 562 Essentially fixed.
H 4 98AB 3085 Getting slowly closer: −1′′.0 in 131 years.
STTA 43AB-C 3082 No change since 1847.
STT 77AB-D 3082 Direct relative motion: +3◦ in 132 years. Getting slowly wider: +4′′.
STT 98 3711 14 Ori. Orbital pair. Retrograde motion (−311◦ in 162 years).
SHJ 77AB-C 5742 Retrograde relative motion: −3◦.7 in 174 years. Getting wider: +8′′.2.
STF1110AB 6175 Alpha Gem. Orbital pair (P=445 yrs). Retrograde motion (−209◦ in 187 yrs).
STF1196AB 6650 Zeta Cnc. Orbital pair. Third revolution since W. Struve’s first observation

in 1826. Last periastron in 1989. See residuals and also chap. 9 in RA’s book.
STF1196AB-C 6650 Composite orbital pair (P=1115 yrs). Retrograde motion. (−82◦ in 177 yrs).
STF1273AB-C 6993 Epsilon Hya. Orbital pair. Direct motion: +110◦ in 181 years.
STF1281AB (4782) Retrograde relative motion: −19◦ in 181 years. Getting rapidly wider: +25′′.6.
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Pair ADS Notes
(BDS)

STT 195 7073 Getting slightly wider: +0′′.4 in 162 years.
STF1340AB 7324 Getting slowly closer: −1′′.0 in 223 years.
STF1356 7390 Omega Leo. Orbital pair (P=118 yrs). See residuals.
Anon A = +13◦ 2097; B = +13◦ 2097p.
Anon A= HD 82444; B = GSC 00824-01908.
Anon A = +30◦ 1888; B = +30◦ 1886.
STTA102 (5149) Direct relative motion, +6◦ in 130 years. Getting slowly closer: −5′′.1.
STF1523AB 8119 Xi UMa. Orbital pair - third revolution since W. Struve. See residuals.
STF1536AB 8148 Iota Leo. Orbital pair (P=186 yrs). Retrograde relative motion

(−340◦ in 171 yrs). See residuals.
STF1552AB 8220 90 Leo. Getting slowly wider: +0′′.5 in 223 years.

AC: direct relative motion: +4◦ in 222 years. Getting wider: +9′′.
STF1615AB 8470 Retrograde relative motion −2◦ in 175 years. Getting slowly wider: +2′′.4.
STF1670AB 8630 Passing through periastron. Images elongated. P=169 yrs - see residuals.
STF1695AB 8710 Retrograde relative motion: −4◦ in 182 years. getting slowly closer: −0′′.3.
STF1744AB 8891 Slow binary. Direct motion, +10◦ in 250 years. Getting slowly wider: +0′′.6.
STF1768AB 8974 25 CVn. Orbital pair (P=228 years) See residuals.
H 6 112 (6736) 13 Boo. Retrograde relative motion: −4◦ in 130 years. Getting closer: −8′′.
STF1865AB 9434 Zeta Boo. Orbital pair, now closing. (P=123 years). See residuals.
STF1888AB 9413 Xi Boo. Orbital pair (P=152 yrs). See residuals.
STF1909 9494 44 Boo. Orbital pair (P=206 yrs). Next periastron in 2013. See residuals.
Anon A = HD182618; B = +27 3379s.
Anon A = HD182617; B = GSC 02137-01247.
SHJ 191 9474 Fixed.
STF1937AB 9617 Eta CrB. Fifth revolution since measure by W. Struve in 1826.
STF1938BC 9626 Mu2 Boo. Orbital pair (P= 257 years). See residuals
STT 298AB 9716 Orbital pair (P=55.6 years). See residuals
STF1987 9855 Direct motion: +3◦ in 222 years. Getting closer: −1′′.8.
STF1998AB 9909 Xi Sco. Orbital pair (P=45.68 years), now widening. See residuals
STF1999AB 9910 Retrograde relative motion: −2◦ in 183 years. getting wider: +0′′.9.
H 3 7AC 9913 Beta Sco. Retrograde relative motion: −7◦ in 226 years. Getting closer: −0′′.8.
STF2032AB 9979 Sigma CrB. Orbital pair (P=889 years). See residuals.
STF2052AB 10075 Orbital pair (P=224 years). See residuals.
STF2054Aa-B 10052 Retrograde motion: −14◦ in 173 years. Getting wider: +0′′.2?
STF2055AB 10087 Lambda Oph. Orbital pair (P=129 yrs). See residuals.
STF2096AB 10207 Retrograde relative motion : −3◦ in 222 years. Getting wider: +2′′.6.
STF2107AB 10235 Orbital pair (P= 268 years). See residuals.
STF2130AB 10345 Mu Dra. Orbital pair (P= 672 years). See residuals.
STF2131AB (7893) Essentially fixed.
ARN 46AC (7893) Getting slowly closer: −2′′.5 in 103 years.
STF2138 10386 Retrograde relative motion: −4◦ in 175 years. Getting closer : −1′′.
STF2262AB 11005 Tau Oph. Orbital pair (P=257 years). See residuals.
STF2272AB 11046 70 Oph. Third revolution since measure by W. Struve in 1825. Getting wider.
STF2289 11123 Orbital pair. (P=3040 years). See residuals.
STF2342AC 11477 Retrograde relative motion: −10◦ in 175 years. Getting wider: +7′′.
STF2382AB 11635 Epsilon1 Lyr. Orbital pair (P=1166 years). See residuals.
STF2383Cc-D 11635 Epsilon2 Lyr. Orbital pair (P=724 years). See residuals.
BU 293 11745 Beta Lyrae. First measures of these component combinations?
STTA181AB 13600 Retrograde relative motion: −5◦ in 130 years. Getting wider: +7′′.3.
Anon A = +43◦ 3066; B = +43◦ 3069. A is HDS2662, 8.19, 11.28, 209◦, 0′′.7, 1991.
Anon A = +30◦ 1888; B = +30◦ 1886.
HJ 1470 13318 Direct relative motion: +4◦ in 113 years.
STF2621 13330 Essentially fixed.
BU 151AB 14073 Beta Del. Now in fifth revolution since discovery (P= 26.65 years).
STT413Aa-B 14296 Lambda Cyg. Long period orbital pair (P=391 years) See residuals.
STF2758AB 14636 61 Cyg. Long period orbital pair (P=659 yrs). Direct motion (+60◦ in 173 yrs),

getting wider: +15′′.2.
STF2758AH 14636 Important change since 1907 due to fast proper motion of AB (Piazzi’s

‘Flying Star’): 5′′.9/yr in 57◦.1.
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Pair ADS Notes
(BDS)

HJ 1647 (11005) Getting closer(?): −0′′.6 in 113 years.
Anon A = +23◦ 4490; B = GSC 02205-01156.
SHJ345AB 15934 53 Aqr. Very long period orbital pair (P=3500 yrs). Periastron in 2023. Direct

motion (+58◦ in 180 yrs), getting closer: −8′′.5. See residuals.
STF2909 15971 Zeta Aqr. Long period orbital pair (P=760 yrs). Retrograde motion

(−198◦ in 222 years), getting closer: −2′′.6. See residuals.
H 6 97 (11985) Direct relative motion: +3◦ in 180 years. Getting closer: −1′′.9.
STF2944 16270 Long period binary. Direct motion: +52◦ in 223 years. Getting closer: −2′′.5.

AB: retrograde relative motion: −74◦ in 184 years. Getting wider: +1′′.1.
STF2993AB 16611 Getting closer(?): −1′′.9 in 181 years.
STF2998Aa-B 16672 94 Aqr. Direct relative motion: +5◦ in 184 years. Getting closer: −1′′.8.

Table 3: Residuals from known orbits

Pair ADS Residual(O−C) Period(yrs) Orbit Date Grade

STT98 3711 +0◦.3, +0′′.08 198.9 Baize 1969 3
STF1110AB 6175 +0◦.7, +0′′.03 444.945 Docobo 1985 3
STF1196AB 6650 +4◦.0, +0′′.07 59.56 Söderhjelm 1999 1
STF1196AB-C 6650 1115.0 Heintz 1996 4
STF1273 6993 +0◦.6, +0′′.15 990. Heintz 1996 4

STF1356 7390 +2◦.7, −0′′.03 118.227 Van Dessel 1976 2
STF1523AB 8119 −2◦.0, 0′′.00 59.878 Mason 1995 1
STF1536AB 8148 +2◦.6, −0′′.11 186.0 Söderhjelm 1999 2
STF1670AB 8630 +18◦.9, (0′′.35) 168.9 Söderhjelm 1999 2

+17◦.4, (0′′.35) 168.9 Söderhjelm 1999 2

STF1670 8630 −3◦.4, (0′′.38) 169.035 Alzner 2006 2 See page 9
+0◦.8, (0′′.37) 169.035 Alzner 2006 2 See page 9

STF1768 8974 +4◦.5, −0′′.04 228. Söderhjelm 1999 3
STF1865 9434 +0◦.6, −0′′.01 123.44 Wierzbinski 1956 2
STF1888AB 9413 +0◦.1, +0′′.00 151.6 Söderhjelm 1999 2

STF1909 9494 +1◦.9, +0′′.08 206 Söderhjelm 1999 3
STF1937AB 9617 −0◦.6, +0′′.10 41.585 Mason 1999 1
STF1938BC 9626 −1◦.0, 0′′.00 257. Söderhjelm 1999 2
STT298 9716 +0◦.8, +0′′.11 55.6 Söderhjelm 1999 1
STF1998AB 9909 +0◦.9, −0′′.03 45.68 Söderhjelm 1999 1

STF2032AB 9979 +0◦.7, −0′′.18 888.989 Scardia 1979 4
STF2052 10075 +0◦.9,−0′′.16 224. Söderhjelm 1999 2
STF2055AB 10087 +1◦.6, −0′′.12 129.0 Heintz 1993 2
STF2107 10235 +5◦.1, +0′′.13 268.35 Scardia 2003 3
STF2130 10345 +4◦.1, +0′′.07 672. Heintz 1981 4

STF2262 11005 +4◦.5, +0′′.05 257. Söderhjelm 1999 3
STF2272AB 11046 +0◦.2, −0′′.12 88.38 Pourbaix 2000 1
STF2289 11123 +3◦.1, −0′′.06 3040 Hopmann 1964 4
STF2382 11635 +2◦.6, −0′′.19 1165.6 Guntzel-Lingner 1956 4
STF2383 11635 +1◦.0, −0′′.06 724.307 Docobo 1984 4

BU151 14073 +1◦.0, +0′′.03 26.65 Alzner 1998 1
STT413Aa-B 14296 +4◦.6, +0′′.08 391.3 Rabe 1948 4
STF2758AB 14636 +0◦.1, +0′′.10 659 Kiseleva 1997 4
SHJ345AB 15934 −0◦.9, +0′′.04 3500 Hale 1994 5
STF2909 15971 −1◦.3, −0′′.16 760 Heintz 1984 4

STF2909 15971 −3◦.3, −0′′.18 587.18 Olevic 2004 3
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MICROMETER MEASUREMENTS FROM 2004.94 TO 2005.96

Andreas Alzner, Zeckerner Hauptstrasse, 3, D−91334 Hemhofen, Germany.

E-mail: aalzner@t-online.de

Method

The total number of measurements is 187 on 79 double stars not counting negative results.
Most of the pairs are in orbital motion and 62% were closer than 1′′.0 at the time of
the measurement. All measurements were obtained by using a 32.5-cm f19 Cassegrain
(Figure ?? positioned in Hemhofen (latitude N 49◦ 42′) close to Erlangen, Germany.
The limit for clearly resolvable stars is 0′′.40. Because of bad weather and unfavourable
seeing it was not always possible to get at least two measures per season. The following
micrometer was used:

MECA PRECIS Double Image Micrometer: 187 measurements; magnifications: 390x,
490x, 620x, 930x. Mostly, the 620x magnification was applied.

Residuals were calculated for 68 pairs with known orbits. All orbits, except two new
ones by the author, are given in one of the following catalogues:
− 4th Catalog of Orbits of Visual Binary Stars4.
− 6th Catalog of Orbits of Visual Binary Stars5.
− Catalogue of Orbits and Ephemerides of Visual Double Stars2

Measures

The layout of the following table is as follows:

The measurements:
1. column: Name of star 7. column: Epoch
2. column: RA 2000 8. column: Number of nights
3. column: DEC 2000 9. column: Observer
4. column: Estimated magnitude difference 10. column: Method
5. column: PA◦ 11. column: Components
6. column: Separation′′

Observer: Alz = Andreas Alzner

Telescopes and micrometers

D 325-mm Cassegrain + Double image micrometer

References

1) Alzner, A., 1998, A&AS, 132, 237-252.

2) Docobo, J. A., Ling, J. F., Prieto, C., Costa, J. M., Costado, M. T. & Magdalena,
P. : Catalogue of Orbits and Ephemerides of Visual Double Stars, 2001. Observatorio
Astronómico Ramón Maŕıa Aller. The catalog is available under the Double Star Library:
http://ad.usno.navy.mil/wds/dsl.html

3) Hartkopf, W. I., Mason, B. D. & Worley C. E.: Sixth Catalog of Orbits of Visual
Binary Stars. Astrometry Department, U.S. Naval Observatory.
http://ad.usno.navy.mil/ad/wds/hmw5.html

4) McAlister, H.A., Hartkopf, W. I., Mason, B. D. & Wycoff, G.L.: Fourth Catalog
of Interferometric Measurements of Binary Stars. Astrometry Department, U.S. Naval
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Observatory 3450 Massachusetts Ave, NW, Washington, DC 20392.
http://ad.usno.navy.mil/wds/dsl.html

5) Worley, C.E., & Heintz, W.D. 1983, Fourth Catalog of Orbits of Visual Binary Stars
(Publ. US Nav. Obs., 2nd Ser., 24, Part 7) (Washington: GPO)

Measures

Pair RA Dec ∆m PA Sep Epoch N Obs Inst. Comp.

HN60 00014 +3937 0.5 170.7 1.33 2005.78 2 Alz D
BU733 00022 +2705 3.0 242.7 0.75 2005.78 2 Alz D
STF2 00093 +7943 0.0 17.5 0.85 2005.86 2 Alz D
STT2 00134 +2659 1.2 162.7 0.3: 2005.78 2 Alz D
STF13 00162 +7657 0.2 51.9 0.94 2005.86 2 Alz D

STT6 00214 +6700 1.2 155.8 0.71 2005.85 1 Alz D
STF148 01461 +6349 round 2005.85 1 Alz D
STF204 02071 +6957 round 2005.85 1 Alz D
STF216 02114 +6221 round 2005.85 1 Alz D
STF248 02210 +4247 − 224.0 0.44 2005.85 1 Alz D

STT42 02333 +5219 round 2005.86 2 Alz D
STT45 02409 +0452 1.7 258.6 0.83 2005.85 1 Alz D
STF305 02475 +1922 0.7 308.3 3.64 2005.42 2 Alz D
BU525 02589 +2137 − 86.4 0.54 2004.97 1 Alz D
BU525 02589 +2137 0.3 90.1 0.55 2005.86 2 Alz D

STT50 03127 +7133 0.3 153.6 1.06 2005.56 3 Alz D
STF400 03350 +6902 1.1 266.5 1.50 2005.87 1 Alz D
STT531 04076 +3804 − 357.1 2.39 2004.97 1 Alz D
STF460 04100 +8042 0.7 141.7 0.72 2005.87 1 Alz D
BU552 04518 +1339 2.0 243.7 0.58 2004.94 1 Alz D

STT98 05079 +0830 0.8 308.1 0.78 2004.94 1 Alz D
STT159 06573 +5825 1.2 226.2 0.62 2005.25 1 Alz D
STT170 07176 +0918 − 29.3 0.31 2005.25 1 Alz D
STF1093 07303 +4959 0.4 200.4 0.89 2005.25 1 Alz D
STF1273 08468 +0625 3.0 302.7 2.78 2005.28 1 Alz D cL AB−C

VDK3 08507 +0752 0.5 156.6 1.51 2005.28 1 Alz D
STF1280 08554 +7048 0.2 345.2 1.83 2005.25 2 Alz D
KUI37 09006 +4147 2.4 353.4 0.70 2005.30 3 Alz D
STT215 10163 +1744 0.4 177.8 1.49 2005.34 2 Alz D
STF1429 10250 +2438 0.3 160.5 0.76 2005.32 2 Alz D

STT229 10480 +4107 0.3 265.8 0.70 2005.29 3 Alz D
STF1523 11182 +3132 0.3 242.0 1.69 2005.23 5 Alz D
STF1527 11190 +1416 >0 117.5 0.28 2005.28 4 Alz D
BU603 11486 +1417 2.5 337.8 0.98 2005.34 3,2 Alz D
STF1606 12108 +3953 0.6 162.9 0.38 2005.33 2 Alz D

STF1639 12244 +2535 1.0 324.4 1.77 2005.33 2 Alz D
STF1670 12417 −0127 <0.2 161.5 0.37 2005.228 6 Alz D
STF1670 12417 −0127 0.0 157.1 0.37 2005.326 6 Alz D
STF1670 12417 −0127 0.0 152.8 0.37 2005.390 3 Alz D
STF1670 12417 −0127 − 109.3 0.42 2005.964 1 Alz D
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Pair RA Dec ∆m PA Sep Epoch N Obs Inst. Comp.

BU1082 13007 +5622 3.0 90.9 1.16 2005.33 2 Alz D
HO260 13236 +2914 0.7 83.8 1.52 2005.33 2 Alz D
STF1781 13461 +0507 0.6 185.2 0.83 2005.38 3,2 Alz D
STF1785 13491 +2659 0.4 176.9 3.13 2005.34 5 Alz D
B2543 13519 +1008 − round 2005.37 2 Alz D

STF1788 13550 −0804 0.7 98.6 3.50 2005.36 2 Alz D
STT278 14122 +4411 − 286.4 0.33 2005.09 3 Alz D
STF1816 14142 +2906 0.4 95.3 0.56 2005.39 3 Alz D
STF1817 14142 +2642 − 346.3 0.29 2005.39 2 Alz D
STF1819 14153 +0308 0.4 187.0 0.91 2005.40 2 Alz D

STF1834 14203 +4831 0.2 103.8 1.57 2005.36 2 Alz D
STF1865 14413 +1344 0.0 297.7 0.69 2005.33 4 Alz D
STF1879 14463 +0900 0.7 84.6 1.70 2005.39 2 Alz D
STF1909 15038 +4739 0.6 56.9 1.94 2005.36 3 Alz D
STF1926 15149 +3818 round 2005.38 1 Alz D

STF1937 15232 +3017 0.3 113.0 0.52 2005.39 2 Alz D
STF1938 15245 +3723 0.4 7.7 2.26 2005.38 1 Alz D
STF1957 15359 +1255 round 2005.39 3 Alz D
STF2028 16128 +3921 − 139.4 0.31 2005.40 1 Alz D
STF2084 16413 +3136 3.0 217.7 0.82 2005.53 1 Alz D

D15 16439 +4329 >0 70.6 0.35 2005.47 2 Alz D
STF2107 16518 +2840 1.2 99.9 1.41 2005.55 2 Alz D
STT327 17141 +5608 0.1 329.2 0.44 2005.57 3 Alz D
STF2205 17458 +1743 0.1 358.8 1.13 2005.55 2 Alz D
STT349 17530 +8354 0.4 47.6 0.47 2005.60 2 Alz D

STT2315 18250 +2724 0.9 119.9 0.67 2005.63 3 Alz D
STT363 18374 +7741 0.3 340.1 0.40 2005.63 2 Alz D
BU648 18570 +3254 2.9 272.5 0.84 2005.68 3 Alz D
STF2509 19169 +6313 1.0 329.7 1.70 2005.63 2 Alz D
STF2579 19450 +4508 3.7 222.0 2.55 2005.63 2 Alz D

STT387 19487 +3519 0.7 130.8 0.61 2005.67 4 Alz D
STF2652 20089 +6205 0.4 206.5 0.31 2005.71 2 Alz D
BU151 20375 +1436 0.7 2.2 0.62 2005.71 2 Alz D
BU152 20423 +5723 1.6 82.5 1.14 2005.68 2 Alz D
STF2723 20449 +1219 1.2 133.4 1.07 2005.66 2 Alz D

STF2725 20462 +1554 0.7 11.2 6.07 2005.73 2 Alz D
J194 20494 +1124 0.4 159.8: 0.61 2005.73 2 Alz D
STT418 20548 +3242 0.1 284.4 1.04 2005.73 2 Alz D
H 1 48 21137 +6424 round 2005.63 2 Alz D
STF2783 21141 +5818 0.0 355.8 0.73 2005.74 3 Alz D

STF2822 21441 +2845 1.1 311.2 1.75 2005.77 3 Alz D
STF2825 21469 +0051 0.4 154.8 0.43 2005.77 2 Alz D
BU75 21556 +1053 0.5 19.7 0.96 2005.75 2 Alz D
BU382 22537 +4445 2.0 227.3 0.82 2005.78 2 Alz D
STT483 22592 +1144 1.5 351.9 0.51 2005.75 4 Alz D

STT487 23012 +8047 1.0 16.8 0.35 2005.75 2 Alz D
STT489 23079 +7523 2.0 350.2 1.13 2005.75 2 Alz D
STF3001 23186 +6807 2.8 220.6 3.30 2005.78 3 Alz D
BU80 23189 +0524 − 201.0 0.38 2005.78 2 Alz D
STT495 23241 +5732 0.4 122.9 0.35 2005.80 4 Alz D
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Pair RA Dec ∆m PA Sep Epoch N Obs Inst. Comp.

STT500 23375 +4426 1.1 9.4 0.48 2005.78 2 Alz D

Notes to individual stars

BU525 02589+2137
The quadrant was carefully determined in 2005.86. The companion was certainly east. In
1992.78 the author observed the pair with a 360mm Newtonian. At that time the estimated
∆m was 0.2 − 0.3 mags and the companion was west.

STF1670 12417−0127
Söderhjelm’s orbit fails to reproduce the periastron. A new orbit was calculated using a
2004 list from the WDS database and the author’s measures from 2005.228 to 2005.964:
P = 169.035, T = 2005.482, a = 3.662, e = 0.8835, i = 148.5, omega = 254.8, node = 34.9

D15 16439+4329
The motion is now much faster than any known orbit for this pair.

STT495 23241+5732
A first orbit was calculated for this high eccentricity pair:
P = 300, T = 1935.2, a = 0.296, e = 0.98, i = 71.0, omega = 142.4, node = 138.6

Residuals for measures by Andreas Alzner 2004.94 to 2005.96

Pair ADS Residual(O-C) Period(yrs) Orbit Grade Date

HN60 17178 −1.1, +0.11 227 Heintz 4 1963
BU733 17175 +1.9, −0.06 26.27 Hall 2 1949

+3.4, −0.07 26.28 Söderhjelm 2 1999
STF2 102 +0.2, +0.02 540 Heintz 3 1997
STT2 161 +5.8, −0.04 368 Heintz 4 1979

−2.8, −0.12 932.22 Scardia 4 2000
+3.1, −0.06 383.074 Olevic 4 2001

STF13 207 +2.1, +0.05 1600 Heintz 5 1960
+0.9, +0.04 971.444 Olevic 4 2001

STT6 293 +1.2, +0.05 400 Scardia et al. 5 2000
+2.3, +0.10 385.385 Olevic 4 2001

STF248 1786 +4.6, −0.01 300 Heintz 4 1996
+2.7, −0.03 318 Pourbaix 4 2000

STF305 2122 +1.6, −0.07 720 Rabe 5 1961
BU525 2253 −3.7, +0.03 241.903 Costa−Morales 4 1978

−0.5, +0.04
STT50 2377 +0.9, +0.09 310.06 Scardia et al. 5 2001
STF400 2612 −0.5, +0.03 244.52 Seymour&Mason 3 2000
STT531 2995 +1.8, +0.13 590 Heintz 5 1986
STF460 2963 +1.8, +0.01 372.42 Scardia 3 2003
BU552 3483 +1.9, −0.01 95 Heintz 2 1984

+2.7, −0.03 95.2 Söderhjelm 2 1999
STT98 3711 −1.8, −0.06 198.9 Baize 3 1969

−0.1, −0.02 200.42 Walbaum−Duvent 3 1983
STT159 5586 −1.1, +0.03 262 Alzner 3 2000
STT170 5958 −5.8, +0.01 379.67 Hartkopf 4 2000

−3.0, +0.01 355 Heintz 4 2001
STF1093 6117 +0.2, +0.10 380.2 Scardia 5 1984
STF1273 6993 +1.2, −0.11 990 Heintz 5 1996
VDK3 7044 −6.4, +0.44 127.76 Seymour&Mason 4 2000
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Pair ADS Residual(O-C) Period(yrs) Orbit Grade Date

STF1280 7067 0.0, +0.10 609 Heintz 4 1997
KUI37 – −1.2, +0.05 21.776 Hartkopf 1 1996

−1.1, +0.06 21.80 Heintz 1 1997
STT215 7704 −0.8, −0.03 552 Wierzbinski 4 1956

−2.1, −0.02 670.27 Zaera 4 1984
STF1429 7758 −3.0, +0.06 1280.68 Zulevic 5 1981
STT229 7929 +0.6, +0.01 320 Alzner 4 1998
STF1523 8119 −0.4, −0.03 59.878 Mason et al. 1 1995

−0.4, −0.02 59.840 Heintz 1 1996
STF1527 8128 +5.8, −0.06 318 Mason et al. 4 2004

+0.3, +0.02 575.44 Olevic 4 2000
BU 603 8311 −0.3, −0.19 134 Heintz 4 1991
STF1606 8446 −0.6, −0.03 1431 Mason 4 1999
STF1639 8539 +1.3, +0.06 678 Aller 4 1951

+0.03, +0.02 575.44 Olevic 4 2000
STF1670 8630 +12.7, +0.02 168.9 Söderhjelm 2 1999

+17.3, +0.02
+19.0, +0.02
+21.9, −0.01
−1.3, −0.02 169.035 Alzner 2 2006
+1.8, −0.01
+2.6, 0.00
+5.6, +0.02

BU1082 8739 +3.2, −0.22 106.7 Heintz 4 1981
−0.4, −0.09 105 Söderhjelm 4 1999

HO260 8887 +0.5, −0.01 1189 Mason et al. 4 2004
STF1781 9019 +4.1, 0.00 274 Heintz 3 1986
STF1785 9031 −0.4, −0.09 155.75 Heintz 2 1988
STF1788 9053 +0.1, −0.03 2613 Hopmann 5 1970
STT278 9159 +6.7, +0.04 243 Heintz 3 1996
STF1819 9182 −1.9, +0.02 220 Houser 3 1987
STF1834 9229 +0.4, +0.05 375.97 Seymour& Mason 3 2000
STF1865 9343 +0.2, +0.01 123.44 Wierzbinski 2 1956
STF1879 9380 −0.4, −0.01 253 Mason et al. 3 1999
STF1909 9494 +0.4, −0.01 206 Söderhjelm 3 1999
STF1937 9617 +0.4, −0.01 41.623 Silbernagel 1 1929

−3.7, +0.03 41.585 Mason et al. 1 1999
+1.2, +0.01 41.61 Söderhjelm 1 1999

STF1938 9626 +0.7, +0.03 260.204 Scardia 2 1986
+0.9, +0.01 257 Söderhjelm 2 1999

STF2028 9970 +1.5, +0.07 114 Alzner 3 2001
STF2084 10157 −3.5, −0.16 34.45 Heintz 1 1994

−2.3, −0.16 34.45 Söderhjelm 1 1999
D15 10188 −12.3, −0.03 121.13 Wierzbinski 2 1957

−9.9, 0.00 121.117 Scardia 2 1981
−15.0, −0.02 121.6 Heintz 2 1998

STF2107 10235 −0.4, +0.03 258.39 Scardia 3 1984
STT327 10425 +1.9, +0.01 90.2 Heintz 3 1976
STF2205 10769 +4.0, −0.10 2482.86 Popovic 5 1995
STT349 11006 −5.4, +0.01 433 Heintz 4 1995
STF2315 11334 −1.0, +0.03 2094 Mason 4 2004
STT363 11584 −7.8, −0.02 335 Alzner 3 1998
BU648 11871 +0.4, −0.04 61.15 Heintz 2 1994
STF2579 12880 +3.4, 0.00 827.6 Baize 4 1973

+0.1, −0.09 780.27 Scardia 4 1983
STT387 12972 −4.9, −0.01 171.5 Heintz 2 1996
BU151 14073 +0.4, +0.05 26.598 Hartkopf 1 1989

+0.1, +0.04 26.65 Alzner 1 1998
STF2725 14270 +0.1, −0.05 2851 Hopmann 5 1973
J194 14333 +3.6, −0.01 159 Söderhjelm 3 1999
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Pair ADS Residual(O-C) Period(yrs) Orbit Grade Date

STF2822 15270 +0.1, +0.03 713.19 Docobo&Costa 4 1987
−1.6, +0.01 789 Heintz 4 1995

BU75 15447 −0.4, +0.05 158.5 Heintz 2 1996
BU382 16345 −1.4, −0.05 105 Söderhjelm 2 1999
STT483 16428 −8.7, +0.12 216 Heintz 3 1996
STT489 16538 −5.1, −0.05 160 Baize 4 1992

−0.8, +0.02 168 Söderhjelm 4 1999
STF3001 16666 −0.4, −0.02 1505 Docobo et al. 4 2003
BU80 16665 +0.9, +0.04 97 Heintz 2 1996
STT495 16731 +1.3, −0.01 300 Alzner 4 2006
STT500 16877 −2.5, +0.04 351.22 Zulevic 4 1981

Figure 1: The 32.5-cm Cassegrain of Andreas Alzner fitted with a
double-image micrometer
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MEASURES OF DOUBLE STARS MADE WITH AN
EYEPIECE MICROMETER

Tim Leese, 49 Hodge Lane, Hartford, Northwich, Cheshire, CW8 3AG, UK

E-mail: timjleese@ukgateway.net

Introduction

The double stars measured in the table were all taken from observation projects found
on the (s33.org) web pages run by Luis Argüelles, Spain.
(http://www.carbonar.es/s33/33.html/)

Method

The telescope used was an 8−inch Newtonian on a Vixen GP mount and pillar with
semi− permanent base, located at N 53◦15′; W 02◦33′(Cheshire, UK). The eyepiece was
a Celestron MicroGuide combined with a x3.35 TeleVue Barlow lens giving magnification
of x322 and corresponding scale constant of 5.205 arc seconds per division.

The average seeing conditions for the observations was 6 or 7 (10 being best ) On most
nights, the visual limiting magnitude was noted as 3 or 4.3 in UMi. All the measures
listed were derived using a Celestron MicroGuide eyepiece using a method described
in ‘Observing and Measuring Visual Double Stars’ Chapter 12, by Tom Teague1. The
separation was determined using the simple method and the position angle determined
using the drift technique. In most cases, the measures were taken over a number of
nights. N is the total number of measures taken.

Measures

Star Comp RA Dec Va Vb PA PA Sep Sep N epoch Obs
◦ σ◦ ′′ σ′′

STF 1607 AB 12116 +3605 8.89 9.83 22.8 0.45 27.07 0.37 5 2005.287 Lse
STF 1678 12454 +1422 7.16 7.68 171.6 0.50 36.75 0.48 18 2005.259 Lse
STF 2487 AB 19138 +3909 4.38 8.58 80.6 0.50 28.55 0.36 10 2005.676 Lse
STF 2718 AB 20426 +1244 7.57 7.67 87.8 0.52 9.51 0.30 18 2004.783 Lse
STF 2777 AB-C 21145 +1000 4.54 10.17 6.3 0.71 72.52 1.25 9 2005.610 Lse

1 Peg AB 21221 +1948 4.2 7.56 312.0 0.82 36.49 0.62 10 2005.610 Lse
STF 2793 AB-C 21251 +0923 7.44 8.98 241.9 1.03 25.89 0.54 15 2005.629 Lse

References

1) Teague. E. T. H. in Observing and Measuring Visual Double Stars, (ed. Bob Argyle),
pp 137-158, Springer, 2004.
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2520 PREVIOUSLY UNREPORTED DOUBLE STARS

Martin Nicholson, Daventry, England

E-mail: newbinaries@yahoo.co.uk

Hannah Varley, Dublin, Ireland

E-mail: hannahvfromdublin@yahoo.ie

Abstract

We present a catalog of 2520 previously unreported double stars extracted from the Two
Micro All Sky Survey (2MASS) database. Each pair has both components brighter than
magnitude 10 in the 2MASS J band (1.25 microns) and a separation of under 10 arcsecs.

Methodology

The 2MASS All-Sky Catalog of Point Sources can be accessed at:

http://vizier.hia.nrc.ca/viz-bin/VizieR?-source=II/246.

Positional and photometric data was downloaded for all stars with a J band magnitude
brighter than 10 and a photometric quality of AAA the highest possible. The data
was then filtered to remove artifact or extended source contamination. Purpose built
software1, written by C Whiting, was then used to carry out the initial analysis.

The method used was as follows:
i) The stars were arranged in order by right ascension.
ii) The software then calculated the distance between any given star and its neighbours

in this list. If the distance was greater than 10 arc seconds then no further processing
was done because, regardless of the declination, no two stars differing by more than 10
arc seconds in right ascension could possibly lie within a total of 10 arc seconds of each
other.

iii) For pairs of stars found to be within 10 arc seconds in right ascension the decli-
nation was then used to calculate the total distance between the two stars. If the total
distance was greater than 10 arc seconds no further processing was done.

iv) For pairs of stars within a total of 10 arc seconds the position angle was calculated
using the standard formula and measuring from the brighter star to the fainter star.

The 1,625,467 stars that ‘passed’ the various selection criteria yielded a total 2520
pairs that were at least 300 arcsec from any double star listed in the Washington Visual
Double Star Catalog.

http://vizier.hia.nrc.ca/viz-bin/VizieR?-source=I/237

Results

The entire catalog can be accessed at :-

http://www.icrar.org/website/discoveries/12datafile.xls
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Figure 1
In Apus, the brightest entry in the cata-
logue is MNHV 387

Figure 2
In Apus, the most southerly en-
try MNHV 602

Figure 3
An equally bright pair in Aquila, MNHV
2336

Figure 4
In Pegasus, the most northerly entry
MNHV 2495
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as a research scientist in Dublin, Ireland.
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UPDATED MEASURES OF NEGLECTED PAIRS IN THE
WASHINGTON DOUBLE STAR CATALOG

Richard Harshaw, 1817 NE 83rd Street, Kansas City, MO 61448, USA

E-mail: dwharshaw@kc.rr.com

Abstract

Using the Celestron MicroGuide eyepiece, measurements were made of 19 pairs. Also,
two pairs have been measured using a filar micrometer.

The Filar Micrometer

In mid-2005, I acquired a microscope micrometer manufactured by Bausch and Lomb.
Since it had a 0.965 inch barrel, I had to use a 0.965 to 1.25 inch adapter, which was
then inserted into a 90-degree star diagonal. This assembly was then mated to a camera
tube assembly from Orion Telescopes.

To illuminate the reticle (10 scale marks long), I tried using side lighting with a
variable LED, but found that the etchings were so fine that I could not pick up the scale
against a dark background. So I procured an off-axis guider and rotated the off-axis
prism 180 degrees and affixed the LED to the eyepiece end of the OA guider. This
allows me to throw a variable amount of red LED light directly onto the face of the filar
and the scale is then quite readable, even at very, very low lighting levels. I also found,
to my delight, that the even illumination of the field made it easier than expected to see
faint comites, so that with the filar illuminated by the lowest level of light I can control, I
can still see 13th magnitude stars without difficulty. This is a tremendous improvement
over the Celestron MicroGuide reticle!

The dial on the filar has 100 graduations on it, taking the movable wire through one
complete scale division. To calibrate the scale constant, I used this setup on six different
‘reference’ stars (stars that had not shown any appreciable movement in separation or
position angle for over 100 years). Once the scale constant was determined, I then tested
four other ‘reference’ pairs and got separations within 0.5 seconds of catalog values
consistently. To obtain the position angle, I have to do a little extra work. I observe
double stars with a Celestron C-11 mounted on a permanent pier that has excellent
polar alignment. The C-11 is mounted on a German equatorial mount, which means
North rotates with the polar axis. To determine the North-South line of the field at any
position in the sky, I use the scope’s slow motion hand control to move it north and
south while I observe the movement of the primary along the central wire. I rotate the
filar until the primary stays centered on the central wire the entire traverse of the field.

Figure 1: The Bausch and Lomb micrometer

15



I then determine which side of the field is north and set the movable protractor ring to
0◦ for that series of measures.

Although somewhat tedious, this method has let me measure position angles on ‘ref-
erence’ stars to less than 0.5 degree accuracy. It is then a simple process to measure a
pair ten or twelve times and average the measures to obtain high accuracy. Although
the MicroGuide has served me well for nearly a decade, I am afraid it will be retired for
double star measures in favour of the filar!

Measures made with the MicroGuide eyepiece

First measures New measures Change Obs
Pair Comp (2000) Epoch PA Sep. Epoch PA Sep. ∆(θ) ∆(ρ)

ES 611 00068+5430 1899 295 10.4 2003.799 291.2 10.69 −3.8 +0.29 Hsw
STF3064 00076+4009 1783 341 22.0 2003.799 352.4 26.04 +11.4 +4.04 Hsw
HJ 3241 00078+5723 1831 10 13.0 2003.799 8.1 15.40 −1.9 +2.40 Hsw
STF 5 00100+1109 1820 160 8.4 2003.799 162.2 7.88 +2.2 +0.52 Hsw
ES 1865 AB 00129+6150 1971 120 25.0 2003.799 131.5 24.60 +11.5 −0.40 Hsw

STF 9 00137+4934 1830 166 20.0 2003.799 164.5 20.19 −0.5 +0.19 Hsw
AG 430 00388+3101 1875 122 227.7 2003.809 118.4 254.82 −3.6 +27.12 Hsw
BU 109 AB 00405−1631 1898 355 103.1 2003.809 355.7 97.48 +0.7 −5.52 Hsw
AG 299 00413+5240 1903 74 20.0 2003.809 68.8 29.72 −5.2 +9.72 Hsw
HJ 1995 00428−0955 1830 145 30.0 2003.809 128.5 40.81 −16.5 +10.81 Hsw

STF 62 00503+3548 1832 303 11.4 2003.809 302.8 12.06 −0.2 +0.66 Hsw
BU 497 AB 00531+6107 1878 172 121.2 2003.809 171.5 144.97 −0.5 +23.77 Hsw
ENG 3 00550+2406 1893 217 65.8 2003.809 208.7 40.10 −8.3 −25.70 Hsw
ARG 3 00573+6020 1892 203 21.2 2003.809 201.3 21.33 −1.7 +0.13 Hsw
S 393 01062+3211 1780 286 48.1 2003.889 297.9 60.04 +11.9 +11.94 Hsw

ARG 49 AB 01147+4255 1903 101 33.9 1989.765 105 35.1 +4 +1.2 Hsw
ARG 49 AB 01147+4255 1903 101 33.9 2003.889 106.8 36.26 +5.8 +2.36 Hsw
HO 9 AB 01291+2143 1891 80 95.3 1990.716 53.0 57.0 −27.0 −38.3 Hsw
HO 9 AB 01291+2143 1891 80 95.3 2003.889 47.0 55.74 −33.0 −39.56 Hsw
BUP 20 01295+3054 1902 250 90.4 2003.889 258.3 89.08 +8.3 −1.32 Hsw

ENG 6 01299+3100 1892 349 184.0 2003.889 342.7 192.78 −6.3 +8.78 Hsw

Notes

1. Hough 9 was also measured on a digitized sky survey plate.

2. Argelander 49 was also measured on a digitized sky survey plate.

Measures Made With The Filar Micrometer

First measures New measures Change Obs
Pair Comp (2000) Epoch PA Sep Epoch PA Sep ∆(θ) ∆(ρ)

ENG 59 AB 17011−0413 1887 70 91.1 2005.686 67.7 102.43 −2.3 +10.63 Hsw
STF 2122 17069−0139 1831 281 20.1 2005.686 279.9 20.28 −1.1 +0.18 Hsw
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BKO 161 IN PLACE OF STI 1445

György Vaskúti, 6521-Vaskút, Damjanich u. 83., Hungary
E-mail: porrima@netelek.hu, website: http://csillag.bacska.hu,

http://kettosok.mcse.hu

Tamás Ladányi, 8200-Veszprém, Fenyves u. 55/A, Hungary
E-mail: ladanyitamas@chello.hu, website: http://ladanyi.csillagaszat.hu

The work of Hungarian amateur astronomer Ernő Berkó is based on the neglected
pairs of the WDS. His measurements have been obtained using a Newtonian reflector
with 355 mm aperture with focal length of 3400 mm and an AmaKam CCD camera. He
can measure pairs wider than 3′′ with satisfactory precision. Double stars such as those
discovered by Stein are good targets for this instrument. One of them - no. 1445 - was
measured by Mr. Berkó on 2003 December 10 and subsequently published in DSSC 131.

In the first edition of WDS (1984) the identification of STI 1445 is 00508+5436, that
is based on its coordinates. It changed to 00508+5437 in the 1996 edition. There are no
references to any general star catalogue, such as the BD, because Stein catalogued fainter
doubles, which makes identification more difficult. From 2002 the WDS includes the
coordinates (epoch 2000) of the primary star with 0.1 second accuracy in right ascension
and 1′′ in declination. The work to upgrade the coordinates of each pair is progressing
well, and currently 96% of the 100,000 or so entries now have these data. But sometimes
the situation is more complicated; occasionally it is impossible to identify the position
of the pair using the 10 character WDS identifier, especially in the field of Milky Way.
The true position of STI 1445 is 00h 50m 46s.0, +54◦ 45′ 42′′ and transferring this into
the WDS system (00508+5446) would make location almost impossible as the difference
between this and the printed position is 9 arc minutes.

Figure 1: Ernő Berkó’s CCD picture at
the position 00411+5437

Figure 2: DSS image at the position
00511+5437 (5’ x 5’) north is down
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It was the inaccurate coordinates which prompted the work described here. Ernő had
looked for STI 1445 at the coordinates 00508+5437 and found a double some 2′.5 to the
east of this position. The WDS gave just one measure: magnitudes 12.3 and 13.3 with
separation 11′′ and position angle 306◦ (epoch 1917). From the resulting CCD picture the
measure gives separation 27′′.8 and position angle 297◦.5. The large difference between
the two can be explained if the proper motion of the components are in the opposite
direction with a relative motion of at least 200 mas/year. Mr. Berkó did not look for an
another pair that is more in accordance with the data of the WDS. There had been an
another measure made in 2000 (ρ = 11′′.1, θ = 314◦ ), which appeared in the WDS in
2004.

Mr. Berkó observed the stars GSC 3659 1720/686 but at the WDS position he found
the non-stellar objects GSC 3659 1570/50. There is an additional interesting star in the
direction PA=158 at distance 8′′.7 (closer than the component B): the non-stellar object
GSC 3659 1118 is just 0.2 magnitude fainter than the component B. It was not measured
in the year 2000.

Figure 3: A field from the software Guide
at the position 00511+5437 (20′× 20′),
north is down.

On 2005 June 1 we were contacted by Brian Mason about the addition of Ernő Berkó’s
measures to the WDS database that were published in Webb Society Double Star Section
Circular No. 13. The updated WDS included the new measure of Mr. Berkó as the
last measure of STI 1445. This was a disappointing outcome for us particularly as we
had pointed out this special case (“It might be GSC 3659 1720/686 at the position
00511+5437.”)

We sent an e-mail to Dr. Mason a few days later and as a result of our communication,
BKO 161 was added to the WDS as a new double star.
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CCD OBSERVATIONS OF DOUBLE STARS AT THE PALMER
DIVIDE OBSERVATORY 2006.112 – 2006.138

Brian D. Warner, 17995 Bakers Farm Rd, Colorado Springs, CO 80908, USA

E-mail: brian@MinorPlanetObserver.com

Procedure

After hearing of and reading Bob Argyle’s book, ‘Observing and Measuring Visual Double
Stars’1, as well as contacts with other double star observers, I was inspired to modify
my astrometry and photometry software to be more efficient in recording and reporting
double star measurements. Of course, the only true test of software is to put it to use,
which I did in early 2006, when I obtained at least three images in one or two filters of
more than 300 pairs of double stars over the course of two nights. The results of those
efforts are reported below.

The Palmer Divide Observatory is located about 20 miles north of Colorado Springs,
CO, and uses three telescope/CCD camera combinations to make observations2. These
are a 0.5-m Ritchey-Chretien with FLI-1001E, a 0.35-m Schmidt-Cassegrain with FLI-
1001E, and a 0.35-m using a focal reducer with SBIG ST-9E. Binning on all three cam-
eras is set to 1x1. For the 0.5-m telescope, this gives a pixel scale of about 1.2 arcsec-
onds/pixel. For the 0.35-m using the FLI camera, the scale is 1.5 arcseconds/pixel. The
0.35-m/ST-9 combination gives a scale of 2.3 arcseconds/pixel. To shorten download
times for the older model parallel port cameras, 1/2 subframes are used on the two FLI
cameras. Because of mechanical considerations, only the two 0.35-m telescopes are used
regularly for double star work.

Target Selection and Observation

The majority of the work at PDO involves determining the period and amplitude of
asteroid lightcurves. However, some time is devoted to eclipsing binary and double
stars. The latter are usually observed around full moon when the fainter targets are not
available. The general approach to working double stars is first to use the Washington
Double Star Catalog3 and a search routine to find double stars that meet several criteria.

1. The pair is at least 30◦ above the horizon and within a specific range of Right
Ascension and Declination.

2. The primary and secondary are within a specified range of magnitudes. This
avoids working pairs that are too bright or too faint. It can also limit the difference in
magnitude between the two stars.

3. The last measured separation has a minimum value. This is usually set to 10–15
arcseconds to assure that the stars do not overlap to excess on the CCD image with the
given pixel scale.

Once the list of potential targets is compiled, it is turned into a script used by MPO
Connections, the automation software used at PDO. For each double star, the scope is
sent to its position, there is a pause of a few seconds to allow the gears to catch up, and
then a series of at least three, usually more, images is taken. If the observations are being
made in multiple filters, the script also changes the filters. Periodically, a command is
used to take a short image and automatically measure it to find the RA and Declination
of image center. If the position is more than 1 arcminute from the last GoTo position, the
software updates the telescope’s position to the measured one. This keeps the telescope
pointing to within 1-2 arcminutes despite moves of more than 45◦ when going from one
star to another.
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Regarding exposures: there are several schools of thought, mostly concerned with
using very short exposures to avoid overlapping star images versus longer exposures,
which increase the signal-to-noise ratio (SNR or S/N) and, therefore, the precision -
and, by implication, accuracy - of the distance, position angle, and magnitudes. Longer
exposures also help avoid random errors due to scintillation noise. Exposures of at least
10 seconds are usually required to reduce scintillation noise to about the 0m.01 level.

It should be noted that regardless of how stars appear to be of different sizes on
images, they are all actually almost the same size. The difference is caused by how much
of the star profile rises high enough above the background noise so that the eye perceives
a pixel to be data and not noise. While not visible to the eye, there are some data in the
profile wings that contribute to the star’s signal and so affect position and magnitude
measurements. In reality, excessively short exposures may appear to avoid problems
of profile overlap when they actually do not and the precision of the astrometry and
photometry suffers due to low signal-to-noise.

For the above reasons, I favor higher SNR and so exposures are usually 3-10 seconds
for the Clear filter when working between 8m.5 and 13m.0. Exposures are slightly longer
when using the V and R filters.

Measuring Images

To measure the position of the double stars, I use MPO Canopus, an astrometry and
photometry package that I wrote. The general process is to open the image and deter-
mine the astrometric ‘plate constants’ by matching the image to data from the UCAC2
catalog4. This catalog has high precision and accuracy and includes recent proper mo-
tion values that are included in the calculations within the software. Sometimes the field
does not have a sufficient number of stars to use the UCAC2 exclusively, so additional
stars from the USNO A2.0 catalog are included5. However, priority in the astrometric
solution is given to any UCAC2 stars.

After the astrometric solution is obtained, the position of the primary and secondary
are measured and the data are stored in a local table. The information stored includes:
1. Name of the pair
2. Julian Date of mid-exposure.
3. Air mass of the field
4. Filter used
5. Measured RA/Declination of the primary
6. Instrumental magnitude of the primary
7. Measured RA/Declination of the secondary
8. Instrumental magnitude of the secondary
9. Separation in arcseconds between primary and secondary and position angle, based
on the measured positions and using the formula provided by Doug West in Bob Argyle’s
book (ibid, page 199-208).

The instrumental magnitudes and air mass are used to derive standard magnitudes for
the two stars after finding the system photometry transforms and nightly extinction/zero
point values.

The reporting feature within Canopus allows averaging measurements of the same
star within a fixed, short period of time and on a filter by filter basis. If photometric
reductions are included, the color index is computed for each star as well. Finally, the
standard deviations for distance, position angle, and the derived color index and standard
magntiudes are included. Measurements are flagged when the standard deviation values
exceed specified limits. This allows reviewing the stored data or even remeasuring the
images to check the quality of the measurement and results.
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The Observations

Two tables of observations are given below. The first contains measurements made
using only the Clear filter. The conversion to standard magnitudes was done using a
fixed zero-point offset found by measuring a number of standard stars and finding the
difference between the instrumental C magnitude and the standard V magnitude. This
technique ignores color index. First order extinction was included in the calculations,
thus accounting for differences in air mass between the standard field and the individual
target fields. The fixed offset used in this instance was 22.28, i.e., V = Instrumental
(clear) + Offset. In nearly all cases the standard deviations of the magnitudes averaged
about 0m.03 except in the case of SLE 274 where the values were respectively 0m.36 and
0m.39 for the primary and secondary.

The second table gives measurements made in the V and R filters, with two lines for
each double star pair, the first giving the reduced V magnitude and the second giving
the reduced R magnitudes. The standard magnitudes were found by including first order
extinction and color index correction terms along with the system transforms. In the
second table, N is the number of observations used to find the astrometric positions while
n is the number of observations used to determine the photometric values of color index
and standard magnitudes. The standard deviations of the magnitudes averaged about
0m.03 for both primary and secondary.

Both tables give the errors (standard deviation) for the various measurements at the
far right. In Table 2, the magnitude errors are the standard deviations of the instrumental
magnitude measurements. The errors in the transformations are not propagated through.
The epoch given is based on Julian Date.
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Table 1: Astrometry and photometry using Clear filter

Star Comp RA Dec Va Vb PA PA Sep Sep 2000+ N Obs
◦ σ◦ ′′ σ′′

SCA 26 0400.0 +2122 9.1 11.5 59.2 0.06 31.19 0.03 6.115 3 Wrn
SCA 27 0400.2 +2127 10.9 11.4 118.2 0.07 17.32 0.03 6.115 3 Wrn
PLQ 47 0400.8 +0838 8.2 8.8 150.3 0.03 39.52 0.01 6.115 3 Wrn
STF 487 AB 0400.9 −1027 8.8 9.1 9.4 0.14 11.55 0.07 6.115 3 Wrn
STF 487 AC 0400.9 −1027 8.8 9.7 229.2 0.25 20.21 0.09 6.115 3 Wrn

STF 487 BC 0400.9 −1027 9.1 9.7 215.0 0.13 30.04 0.02 6.115 3 Wrn
SCA 28 0401.8 +2140 7.7 11.4 155.7 0.30 28.04 0.08 6.115 3 Wrn
POU 355 0402.5 +2353 12.1 12.9 92.8 0.13 18.26 0.08 6.115 3 Wrn
POU 357 0402.9 +2405 10.7 11.9 101.6 0.21 12.20 0.02 6.115 3 Wrn
POU 366 0403.8 +2509 11.8 13.6 111.7 0.23 15.25 0.18 6.115 3 Wrn

GRV 201 0403.9 +2447 10.5 10.9 29.2 0.04 37.50 0.05 6.115 3 Wrn
HJ 2223 0407.9 +0119 10.4 11.2 199.9 0.15 18.50 0.05 6.115 3 Wrn
ST 499 AC 0410.1 +2407 8.8 10.4 280.6 0.08 30.18 0.06 6.115 3 Wrn
AG 78 0410.4 +3618 9.4 10.0 198.1 0.09 18.01 0.02 6.115 6 Wrn
STF 502 AB 0411.2 +2630 8.0 9.6 246.2 0.50 16.60 0.11 6.115 3 Wrn

STF 502 BC 0411.2 +2630 9.6 9.6 303.7 0.73 10.75 0.21 6.115 3 Wrn
CHE 76 0412.8 +1614 11.4 12.0 272.5 0.06 28.75 0.07 6.115 3 Wrn
SEI 37 0413.5 +3201 10.8 12.0 120.3 0.15 25.67 0.02 6.115 3 Wrn
GRV 208 0414.5 +2852 10.4 11.0 196.2 0.05 22.84 0.04 6.115 3 Wrn
HJ 673 0417.0 +3047 8.5 9.2 196.2 0.02 20.97 0.05 6.115 3 Wrn

GRV 210 0418.1 +3807 11.1 11.2 179.1 0.02 37.12 0.01 6.115 3 Wrn
HJ 674 0419.5 +3354 11.0 11.8 20.6 0.14 16.94 0.03 6.115 3 Wrn
SEI 39 0419.7 +3121 8.7 11.1 85.1 0.04 15.62 0.06 6.115 3 Wrn
POU 444 0423.3 +2516 10.1 10.9 344.2 0.23 15.46 0.04 6.115 3 Wrn
HDS 568 0425.3 +2347 7.5 9.7 2.5 0.12 29.01 0.01 6.115 3 Wrn

HJ 2230 0425.4 +0221 7.3 9.3 324.7 0.05 34.85 0.03 6.115 3 Wrn
HJ 343 AB 0425.8 +2856 9.6 11.8 125.0 0.02 24.79 0.09 6.115 3 Wrn
HJ 343 AC 0425.8 +2856 9.6 12.2 127.6 0.29 38.77 0.28 6.115 3 Wrn
HJ 343 AD 0425.8 +2856 9.6 12.9 91.8 0.03 61.82 0.18 6.115 3 Wrn
SEI 46 0427.6 +3214 9.6 11.7 58.9 0.73 17.80 0.21 6.115 3 Wrn

SEI 47 0427.6 +3204 9.4 11.4 186.8 0.08 19.86 0.04 6.115 3 Wrn
STF 549 AB 0427.8 +1001 7.5 9.4 157.4 0.10 25.69 0.19 6.115 3 Wrn
SEI 48 0430.4 +3234 11.8 11.1 15.7 0.08 24.78 0.22 6.115 3 Wrn
BAL 1275 0437.5 +0125 10.9 11.3 313.4 0.51 10.93 0.46 6.115 3 Wrn
STF 579 0441.7 +2244 7.0 10.4 39.4 0.15 16.35 0.16 6.115 3 Wrn

HJ 347 0441.8 +2840 8.1 10.1 216.1 0.03 28.96 0.04 6.115 3 Wrn
AG 81 0442.7 +0630 9.8 10.0 279.8 0.06 38.56 0.03 6.115 3 Wrn
HO 333 AC 0443.1 +2015 8.8 10.3 224.0 0.18 31.34 0.04 6.115 3 Wrn
HU 816 AB−C 443.1 +2013 8.4 10.7 51.7 0.56 14.86 0.06 6.115 3 Wrn
AG 311 AB 0445.9 +1911 8.2 8.6 112.1 0.26 33.01 0.12 6.115 3 Wrn

SCA 32 0446.9 +2130 9.2 10.6 95.7 0.07 37.48 0.01 6.115 3 Wrn
KU 85 0447.2 +2027 8.8 9.6 32.2 0.07 33.26 0.08 6.115 3 Wrn
STF 597 0447.7 +1307 8.0 11.1 277.2 0.04 30.29 0.03 6.115 3 Wrn
SCA 35 0449.6 +2155 10.2 11.5 106.8 0.12 36.11 0.20 6.115 3 Wrn
STF 612 AB 0454.3 +0722 7.4 7.5 199.9 0.13 16.11 0.01 6.115 3 Wrn

LAR 1 0455.7 +2211 8.5 9.9 212.0 0.03 13.80 0.54 6.115 2 Wrn
AOT 17 0455.9 +0824 10.4 10.5 149.4 0.18 36.99 0.30 6.115 3 Wrn
SLE 271 0457.2 +1640 11.4 12.4 341.9 0.10 22.51 0.20 6.115 3 Wrn
SLE 272 0457.8 +1745 12.6 12.6 8.2 0.42 25.93 0.13 6.115 3 Wrn
SLE 274 0459.6 +1634 13.2 12.6 90.0 0.52 18.70 0.05 6.115 3 Wrn
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Star Comp RA Dec Va Vb PA PA Sep Sep 2000+ N Obs
◦ σ◦ ′′ σ′′

SLE 275 0501.5 +1639 12.1 12.1 258.3 0.31 17.49 0.06 6.115 3 Wrn
SLE 277 0502.1 +1718 10.2 11.8 41.7 0.30 25.84 0.06 6.115 3 Wrn
SEI 57 0503.1 +3652 10.2 10.7 339.5 0.06 24.27 0.03 6.115 3 Wrn
BAL 381 0659.9 −0129 12.0 11.9 357.8 0.36 16.20 0.01 6.115 3 Wrn
BAL 382 0700.0 −0152 12.0 12.8 26.6 0.08 10.65 0.13 6.115 3 Wrn

BAL 1066 0700.1 +0034 10.6 12.0 88.3 0.04 19.85 0.04 6.115 3 Wrn
BAL 1067 0700.2 +0029 11.2 11.0 283.6 0.18 14.67 0.07 6.115 3 Wrn
BAL 104 0700.3 −0256 12.1 11.9 166.1 0.19 11.50 0.02 6.115 3 Wrn
BAL 2226 0700.4 +0304 11.5 12.3 209.4 0.11 19.96 0.07 6.115 3 Wrn
BAL 3005 0700.4 +0452 11.6 11.5 257.9 0.07 14.92 0.15 6.115 3 Wrn

BAL 749 0700.5 −0031 8.1 8.6 133.2 0.18 17.69 0.02 6.115 3 Wrn
BAL 750 AB 0700.5 −0058 10.4 11.0 61.8 0.12 12.96 0.07 6.115 3 Wrn
BAL 1755 0700.6 +0229 8.8 10.5 59.7 0.05 19.85 0.03 6.115 3 Wrn
BAL 1756 0700.6 +0229 10.1 11.7 251.1 0.29 11.44 0.10 6.115 3 Wrn
BAL 751 0700.6 −0103 10.1 11.2 188.6 0.31 11.27 0.03 6.115 3 Wrn

BAL 384 0700.8 −0111 12.6 12.4 66.8 0.34 13.07 0.02 6.116 3 Wrn
BAL 105 0701.0 −0247 12.0 10.7 129.5 0.12 18.58 0.05 6.116 3 Wrn
BAL 2230 0701.0 +0324 8.7 10.7 58.7 0.06 18.82 0.03 6.116 3 Wrn
BAL 753 0701.4 −0057 12.6 13.2 254.4 0.34 15.20 0.06 6.116 3 Wrn
AG 133 0701.6 +0233 8.1 9.9 205.5 0.03 21.36 0.00 6.116 3 Wrn

BAL 756 0702.0 −0100 11.1 12.4 130.2 0.06 11.58 0.03 6.116 3 Wrn
BAL 757 0702.0 −0017 12.4 12.6 180.2 0.18 11.05 0.03 6.116 3 Wrn
BAL 759 0702.3 −0012 10.9 11.4 281.6 0.08 15.92 0.01 6.116 3 Wrn
BAL 760 0702.4 −0108 10.8 10.9 142.5 0.36 19.75 0.07 6.116 3 Wrn
BAL 761 0702.5 −0058 8.0 11.1 323.1 0.07 15.77 0.10 6.116 3 Wrn

BAL 386 0703.1 −0204 10.3 12.2 278.8 0.18 11.06 0.14 6.116 3 Wrn
BAL 108 0703.2 −0239 10.4 11.3 115.1 0.08 13.40 0.08 6.116 3 Wrn
BAL 387 0703.3 −0119 9.5 11.3 310.2 0.09 16.51 0.07 6.116 3 Wrn
BAL 1762 0703.5 +0246 11.5 12.0 258.3 0.08 18.58 0.03 6.116 3 Wrn
BAL 1072 0703.9 +0011 9.8 11.9 218.6 0.04 17.53 0.00 6.116 3 Wrn

BAL 1376 0703.9 +0112 11.2 11.7 301.5 0.04 16.15 0.05 6.116 3 Wrn
BAL 1073 0704.0 +0008 8.7 12.2 9.3 0.15 18.45 0.01 6.116 3 Wrn
J 2451 0704.0 −0155 10.7 11.1 24.4 0.03 43.42 0.04 6.116 3 Wrn
BAL 763 0704.1 −0045 10.2 12.3 118.9 0.19 16.41 0.04 6.116 3 Wrn
BAL 1378 0704.4 +0129 11.1 11.9 23.6 0.11 12.19 0.09 6.116 3 Wrn

BAL 764 0704.5 −0100 11.2 11.8 109.2 0.17 17.26 0.03 6.116 3 Wrn
BAL 2240 0704.7 +0313 10.7 10.8 348.4 0.22 13.50 0.05 6.116 3 Wrn
HJ 2360 0704.7 +0556 7.4 9.2 150.7 0.10 16.47 0.02 6.116 3 Wrn
BAL 110 0704.9 −0241 10.3 12.2 56.3 0.29 10.36 0.04 6.116 3 Wrn
BAL 1076 0705.0 +0045 9.7 10.6 152.5 0.26 13.08 0.02 6.116 3 Wrn

BAL 112 0705.0 −0226 9.7 12.7 348.8 0.14 13.36 0.02 6.116 3 Wrn
BAL 113 0705.1 −0233 10.5 12.4 168.0 0.17 15.34 0.03 6.116 3 Wrn
BAL 2727 0705.2 +0358 8.6 10.8 343.4 0.27 16.70 0.01 6.116 3 Wrn
BAL 1764 0705.3 +0151 9.9 9.6 84.0 0.12 15.05 0.04 6.116 3 Wrn
BAL 390 0705.5 −0154 12.2 12.0 163.7 0.20 10.28 0.08 6.116 3 Wrn

BAL 2731 0706.3 +0430 11.3 12.4 32.9 0.05 12.81 0.02 6.116 3 Wrn
BAL 765 0706.3 −0020 10.1 10.4 244.7 0.12 15.93 0.04 6.116 3 Wrn
BAL 396 0706.4 −0150 11.4 12.2 51.3 0.40 18.55 0.11 6.116 3 Wrn
BAL 398 0706.5 −0127 10.0 12.5 230.9 0.13 19.55 0.03 6.116 3 Wrn
BAL 401 0706.6 −0137 11.0 10.6 156.1 0.26 17.22 0.04 6.116 3 Wrn
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Star Comp RA Dec Va Vb PA PA Sep Sep 2000+ N Obs
◦ σ◦ ′′ σ′′

BAL 122 AB 0706.7 −0225 12.5 12.8 355.6 0.12 13.77 0.05 6.116 3 Wrn
BAL 122 AC 0706.7 −0225 12.5 12.3 350.9 0.16 31.55 0.02 6.116 3 Wrn
BAL 403 0706.7 −0126 11.9 11.3 26.1 0.05 16.82 0.05 6.116 3 Wrn
BAL 126 0706.9 −0251 11.4 11.9 347.5 0.04 11.33 0.13 6.116 3 Wrn
BAL 404 0707.0 −0126 11.5 13.1 119.8 0.02 14.89 0.03 6.116 3 Wrn

BAL 406 0707.3 −0124 9.7 12.1 283.5 0.16 16.93 0.01 6.116 3 Wrn
LDS 917 1102.3 +1630 10.0 10.1 281.3 0.34 18.62 0.03 6.116 3 Wrn
HJ 493 1103.7 +3253 10.4 11.9 312.1 0.31 19.81 0.20 6.116 3 Wrn
GRV 828 1106.4 +1911 10.9 11.5 156.4 0.05 28.59 0.10 6.116 3 Wrn
J 2079 AC 1107.4 +1231 11.8 11.5 96.6 0.04 35.85 0.05 6.116 3 Wrn

HJ 839 AC 1108.2 +0634 7.8 10.4 96.2 0.54 12.08 0.08 6.116 3 Wrn
KZA 3 1108.2 +3522 12.8 14.1 115.5 0.44 17.54 0.21 6.116 3 Wrn
KZA 7 1109.7 +3528 11.2 12.5 129.4 0.38 39.58 0.09 6.116 3 Wrn
GRV 830 1110.8 +1543 10.2 12.0 185.7 0.03 33.58 0.02 6.116 3 Wrn
STT 231 BC 1111.0 +3027 8.4 8.2 331.0 0.01 96.06 0.05 6.116 3 Wrn

STT 231 AB 1111.1 +3027 7.5 8.4 262.5 0.07 34.22 0.05 6.116 3 Wrn
STT 231 AC 1111.1 +3027 7.5 8.2 322.3 0.00 11.01 0.09 6.116 3 Wrn
HJ 494 1113.1 +4011 9.7 9.8 140.8 0.01 30.96 0.09 6.116 3 Wrn
KZA 13 1115.2 +3628 12.3 14.2 280.1 0.70 22.03 0.07 6.116 3 Wrn
KZA 15 AB 1115.4 +3520 13.0 13.4 138.6 0.23 18.87 0.08 6.116 3 Wrn

A 2379 A-BC 1118.0 +1637 9.3 9.6 48.0 0.10 28.00 0.02 6.116 3 Wrn
GRV 833 1118.7 +3759 10.6 11.0 343.9 0.23 33.52 0.26 6.116 3 Wrn
HJ 179 1119.2 +1130 11.2 12.7 300.6 0.08 16.23 0.08 6.116 3 Wrn
STF 1531 1120.7 +2253 8.5 9.5 166.6 0.03 23.47 0.01 6.116 3 Wrn
HJ 496 1121.6 +3647 9.0 10.1 333.1 0.02 34.06 0.11 6.116 3 Wrn

HJ 497 1125.8 +2704 8.5 12.0 53.5 0.15 34.90 0.03 6.116 3 Wrn
GRV 835 1126.7 +3947 10.8 11.0 293.9 0.02 24.43 0.02 6.116 3 Wrn
HJ 498 1128.0 +3404 10.7 11.4 88.0 0.09 21.19 0.05 6.116 3 Wrn
HJ 499 1128.2 +3618 8.4 11.1 254.0 0.05 39.38 0.03 6.116 3 Wrn
SEI 525 1128.5 +3113 10.2 10.7 144.6 0.06 15.02 0.03 6.116 3 Wrn

HJ 500 1131.8 +3552 10.1 10.4 27.7 0.04 25.08 0.02 6.116 3 Wrn
SLE 607 1134.3 +2832 10.4 13.2 347.5 0.18 35.29 0.15 6.116 3 Wrn
GRV 840 1137.4 +2853 10.4 11.3 296.1 0.02 27.01 0.02 6.116 3 Wrn
SLE 610 1138.9 +2715 11.1 12.9 270.2 0.89 15.17 0.08 6.116 3 Wrn
STF 1562 1139.2 +4910 8.9 11.4 269.7 0.08 16.03 0.03 6.116 3 Wrn

SLE 612 1140.2 +2832 10.8 11.9 328.6 0.16 24.50 0.05 6.116 3 Wrn
BAL 229 1400.7 −0231 10.0 10.9 73.7 0.04 17.26 0.02 6.155 4 Wrn
GRV 877 AC 1400.7 +1754 9.7 11.2 230.6 0.25 35.27 0.09 6.155 4 Wrn
GRV 877 AC 1400.7 +1754 9.7 11.1 230.4 0.08 35.25 0.06 6.122 4 Wrn
STF 1797 1402.0 +1926 8.8 8.9 158.4 0.08 20.87 0.02 6.155 4 Wrn

GRV 878 AC 1402.5 +0649 9.9 10.2 284.7 0.11 15.59 0.02 6.155 4 Wrn
GRV 878 AC 1402.5 +0649 9.9 10.2 284.6 0.17 15.54 0.03 6.122 3 Wrn
HWE 29 AC 1403.3 +0557 8.5 11.3 166.0 0.15 15.91 0.05 6.155 4 Wrn
HWE 29 AC 1403.3 +0557 8.3 11.3 166.2 0.09 15.84 0.12 6.122 4 Wrn
BAL 1462 1406.5 +0036 9.9 11.4 30.9 0.04 18.73 0.01 6.155 4 Wrn

POU 3158 1406.9 +2426 9.3 11.3 215.8 0.29 13.39 0.11 6.122 4 Wrn
POU 3158 1406.9 +2426 9.3 11.4 216.0 0.10 13.39 0.07 6.155 4 Wrn
BAL 1169 1408.3 -0011 10.9 11.7 297.7 0.07 13.49 0.04 6.155 4 Wrn
HJ 1246 1408.3 +0013 8.3 10.9 116.7 0.28 19.81 0.04 6.122 3 Wrn
HJ 1246 1408.3 +0013 8.5 10.9 116.7 0.09 19.76 0.03 6.155 4 Wrn
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Star Comp RA Dec Va Vb PA PA Sep Sep 2000+ N Obs
◦ σ◦ ′′ σ′′

HJ 2701 1408.6 +0602 9.0 9.1 37.2 0.24 11.86 0.17 6.155 4 Wrn
HJ 2701 1408.6 +0602 9.0 9.1 37.2 0.14 11.94 0.28 6.122 4 Wrn
BU 1109 AC 1409.3 +0439 8.7 9.3 348.7 0.03 55.61 0.03 6.155 4 Wrn
GRV 883 1411.4 +0954 9.1 10.9 335.3 0.09 11.43 0.09 6.155 4 Wrn
GRV 883 1411.4 +0954 9.1 10.9 335.2 0.40 11.47 0.09 6.122 4 Wrn

POU 3164 AC 1413.5 +2433 10.3 12.2 183.7 0.33 11.03 0.25 6.122 4 Wrn
BAL 233 1415.1 −0305 10.2 11.1 304.0 0.11 17.21 0.03 6.122 4 Wrn
BAL 233 1415.1 −0305 10.3 11.1 304.1 0.07 17.21 0.04 6.155 4 Wrn
LDS 954 1415.2 +2216 10.8 11.2 197.9 0.03 23.68 0.02 6.155 4 Wrn
LDS 954 1415.2 +2216 10.8 11.2 197.9 0.04 23.66 0.03 6.122 4 Wrn

J 2092 1415.7 +0444 10.4 12.6 312.8 0.22 13.36 0.03 6.155 4 Wrn
H N 1 AB 1416.5 +0145 10.7 11.1 108.9 0.03 18.33 0.01 6.155 4 Wrn
H N 1 AB 1416.5 +0145 10.6 11.0 108.9 0.11 18.32 0.02 6.122 4 Wrn
H N 1 AC 1416.5 +0145 10.7 11.4 144.0 0.09 30.22 0.04 6.155 4 Wrn
H N 1 AC 1416.5 +0145 10.6 11.4 144.1 0.09 30.23 0.01 6.122 3 Wrn

HJ 1250 1417.1 +0103 8.7 9.4 4.5 0.22 18.72 0.04 6.122 4 Wrn
HJ 1250 1417.1 +0103 8.7 9.4 4.3 0.05 18.72 0.03 6.155 4 Wrn
BAL 1171 1417.3 −0012 10.2 11.2 217.7 0.15 21.21 0.03 6.122 3 Wrn
BAL 1171 1417.3 −0012 10.2 11.2 217.7 0.06 21.20 0.04 6.155 4 Wrn
HJ 2708 1419.1 +2406 10.0 10.3 314.3 0.15 22.20 0.03 6.155 4 Wrn

HJ 2708 1419.1 +2406 10.0 10.3 314.3 0.09 22.22 0.03 6.122 4 Wrn
HJ 1253 1421.6 −0010 10.5 12.0 290.5 0.04 12.26 0.06 6.155 4 Wrn
BAL 1896 1422.0 +0223 9.8 11.9 189.1 0.06 17.76 0.05 6.155 4 Wrn
BAL 1896 1422.0 +0223 9.7 11.9 189.3 0.24 17.77 0.05 6.122 3 Wrn
HJ 236 AB 1422.5 +1159 11.9 12.1 285.4 0.22 22.86 0.10 6.122 4 Wrn

HJ 236 AB 1422.5 +1159 11.9 12.2 285.4 0.09 22.86 0.05 6.155 4 Wrn
FMR 1 1422.6 +1200 12.6 13.7 179.4 0.15 19.05 0.08 6.155 5 Wrn
GRV 885 1425.1 +0813 8.9 11.2 317.6 0.04 51.60 0.03 6.155 4 Wrn
BU 1442 AB 1425.7 +2337 8.4 8.6 74.4 0.03 45.39 0.03 6.155 4 Wrn
BU 1442 AC 1425.7 +2337 8.4 8.4 72.6 0.02 78.67 0.04 6.155 4 Wrn

GRV 886 1427.2 +2601 10.8 12.5 152.0 0.05 26.48 0.02 6.155 4 Wrn
GRV 886 1427.2 +2601 10.8 12.4 151.8 0.11 26.49 0.03 6.122 4 Wrn
HJ 551 1427.8 +1950 11.2 11.5 61.3 0.17 13.46 0.17 6.122 4 Wrn
HJ 551 1427.8 +1950 11.3 11.5 61.2 0.15 13.50 0.06 6.155 4 Wrn
FIL 28 1429.3 −0143 9.1 10.4 155.4 0.06 24.87 0.04 6.155 4 Wrn

HJ 237 1429.4 +1039 10.9 12.8 48.0 0.30 20.96 0.09 6.122 4 Wrn
HJ 237 1429.5 +1039 10.7 12.8 47.9 0.02 20.96 0.11 6.155 4 Wrn
HJ 2724 1430.7 +1952 11.0 11.7 318.6 0.17 21.02 0.02 6.122 4 Wrn
GRV 888 1430.9 +2807 9.9 10.7 45.9 0.17 12.70 0.29 6.122 4 Wrn
HJ 238 AB 1430.9 +1344 10.9 12.1 72.6 0.08 26.90 0.08 6.122 4 Wrn

HJ 238 AC 1430.9 +1344 10.9 11.3 92.3 0.07 52.44 0.08 6.122 4 Wrn
A 2226 AC 1432.5 +0308 8.3 13.3 334.4 0.28 24.70 0.31 6.122 4 Wrn
GRV 889 1433.9 +2835 10.3 11.3 87.2 0.05 38.71 0.05 6.122 4 Wrn
STF 1857 1434.7 +1010 8.9 11.8 352.8 0.48 16.53 0.14 6.122 4 Wrn
STF 1861 AB 1436.7 +1210 8.9 9.4 173.7 0.13 14.23 0.03 6.122 4 Wrn

POU 3171 1436.9 +2412 12.5 12.8 36.6 0.81 10.42 0.06 6.122 4 Wrn
AG 345 1437.4 +1102 8.7 9.8 357.2 0.04 26.14 0.06 6.122 4 Wrn
STF 1862 1437.8 +1454 8.5 9.9 125.3 0.18 14.48 0.16 6.122 4 Wrn
HJ 2737 1439.3 +2000 10.1 12.1 32.9 0.35 9.92 0.23 6.122 4 Wrn
BAL 2399 1439.8 +0314 11.9 11.6 342.6 0.10 16.22 0.05 6.122 3 Wrn
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Star Comp RA Dec Va Vb PA PA Sep Sep 2000+ N Obs
◦ σ◦ ′′ σ′′

HJ 5487 1443.1 +2847 9.9 11.4 238.1 0.18 19.38 0.04 6.122 4 Wrn
COU 186 AC 1443.4 +2014 9.4 11.6 297.0 0.15 22.64 0.02 6.122 4 Wrn
FIL 28 1443.5 +2014 9.1 10.4 155.5 0.12 24.91 0.15 6.122 4 Wrn
HJ 2743 1444.8 +0543 9.7 10.7 21.0 0.03 24.88 0.08 6.122 4 Wrn
GRV 894 1451.9 +2759 11.7 12.0 39.8 0.30 16.46 0.21 6.122 4 Wrn

HJ 559 1452.0 +3235 8.9 12.9 7.9 0.45 21.13 0.04 6.122 4 Wrn
DOB 11 1454.2 +0931 9.6 11.1 269.1 0.06 38.86 0.06 6.122 4 Wrn
BAL 2401 1454.3 +0312 10.3 11.5 51.3 0.32 17.35 0.13 6.122 4 Wrn
HJ 2755 Aa−B 1454.8 +2411 9.7 12.4 254.6 0.15 20.95 0.32 6.122 4 Wrn
HJ 560 1455.6 +3457 9.3 11.8 297.2 0.10 39.95 0.06 6.122 4 Wrn

KU 105 1456.0 +2246 11.1 10.6 143.8 0.07 36.45 0.03 6.122 4 Wrn
STF 1893 1456.3 +2928 8.9 10.4 210.4 0.03 22.05 0.05 6.122 4 Wrn
LDS 970 1456.8 +1245 12.4 12.4 106.1 0.05 44.93 0.08 6.122 4 Wrn
HJ 2756 1457.8 +0816 8.9 9.6 90.2 0.09 24.42 0.03 6.122 4 Wrn
HJ 2760 1501.8 +0538 9.6 10.4 21.1 0.11 18.08 0.03 6.122 4 Wrn

BAL 2866 1503.1 +0421 11.3 11.9 125.0 0.68 9.44 0.55 6.122 4 Wrn
HJ 2761 1504.1 +2923 10.0 10.4 168.4 0.04 37.02 0.03 6.122 4 Wrn
GRV 897 1508.8 +2815 10.4 11.6 214.4 0.19 29.98 0.12 6.122 4 Wrn
GRV 898 1511.5 +2718 12.2 12.8 110.4 0.34 27.48 0.07 6.122 4 Wrn
BAL 2405 1513.1 +0304 12.5 12.2 83.9 0.36 16.94 0.22 6.122 4 Wrn

HJ 1270 1514.0 +0651 8.8 10.8 167.5 0.27 15.27 0.09 6.122 4 Wrn
STF 1924 1514.1 +2545 9.3 10.4 305.3 0.22 14.27 0.18 6.122 4 Wrn
GRV 900 1517.0 +1912 11.3 12.1 77.6 0.07 26.27 0.11 6.122 4 Wrn
HJ 2774 1518.3 +2500 9.6 11.4 247.7 0.63 16.37 0.28 6.122 4 Wrn
KZA 78 1519.5 +2952 11.8 13.0 16.8 0.14 42.44 0.05 6.122 4 Wrn

KZA 79 1519.6 +3120 11.1 13.2 30.4 0.22 43.61 0.16 6.122 4 Wrn
HJ 251 1520.3 +3559 11.7 12.4 240.2 0.15 22.05 0.11 6.122 4 Wrn
KZA 80 1520.7 +3133 11.8 12.5 53.5 0.14 25.60 0.12 6.122 4 Wrn
STF 1936 1521.1 +2702 9.1 9.8 230.6 0.14 19.74 0.12 6.122 4 Wrn
KZA 85 1522.9 +3050 11.8 14.2 11.1 0.46 26.01 0.22 6.122 5 Wrn

AG 347 1523.0 +1122 9.3 10.4 10.9 0.13 24.42 0.07 6.122 3 Wrn
KZA 86 1523.8 +3008 11.5 11.7 19.7 0.15 21.41 0.03 6.122 4 Wrn
KZA 89 1526.0 +3031 12.1 12.9 244.0 0.05 41.40 0.05 6.122 4 Wrn
STF 1945 AE 1528.0 +1442 9.5 11.8 53.2 0.09 46.60 0.07 6.122 3 Wrn
GRV 906 1528.5 +1405 11.7 12.6 13.4 0.40 37.33 0.53 6.122 3 Wrn

STF 1949 1530.6 +1303 9.7 9.9 213.9 0.45 14.65 0.47 6.122 4 Wrn
KZA 93 AB 1531.1 +4022 9.1 10.6 357.0 0.14 40.27 0.05 6.122 3 Wrn
KZA 93 AC 1531.1 +4022 9.1 11.6 91.2 0.20 50.07 0.08 6.122 3 Wrn
KZA 93 AD 1531.1 +4022 9.1 14.5 17.1 0.32 71.07 0.10 6.122 3 Wrn
GRV 907 1531.3 +0837 8.7 12.3 163.0 0.47 20.97 0.21 6.122 4 Wrn

KZA 96 1531.8 +3853 9.5 12.5 88.0 0.14 43.49 0.06 6.122 4 Wrn
KZA 108 AB 1539.1 +4050 13.3 11.1 73.8 0.22 28.36 0.01 6.122 3 Wrn
KZA 108 AC 1539.1 +4050 13.3 13.5 56.7 0.19 56.20 0.08 6.122 3 Wrn
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Table 2: Astrometry and photometry using V, R filters

Star Comp RA Dec V mags V-Rp V-Rs PA PA Sep Sep 2000+ Nn Obs
◦ σ◦ ′′ σ′′

HLD 14 AC 1300.8+0252 9.5,11.6 0.337 0.329 100.6 0.06 49.86 0.09 6.138 84 Wrn
HLD 14 AC 1300.8+0252 9.2,11.2 0.337 0.329 100.6 0.06 49.86 0.09 6.138 84 Wrn

STF1705 1300.8+1423 8.9,9.9 0.360 0.458 187.8 0.05 26.77 0.05 6.138 84 Wrn
STF1705 1300.8+1423 8.5,9.5 0.360 0.458 187.8 0.05 26.77 0.05 6.138 84 Wrn

GRV 860 1300.9+2135 12.5,12.6 0.480 0.417 231.7 0.19 30.40 0.09 6.138 84 Wrn
GRV 860 1300.9+2135 12.0,12.2 0.480 0.417 231.7 0.19 30.40 0.09 6.138 84 Wrn

STF1708 1302.1+0717 9.0,10.1 0.351 0.321 294.1 0.27 10.53 0.32 6.138 62 Wrn
STF1708 1302.1+0717 8.6,9.8 0.351 0.321 294.1 0.27 10.53 0.32 6.138 64 Wrn

HJ 2632 1302.9+4643 9.7,13.5 0.275 0.772 336.4 0.09 44.59 0.08 6.138 84 Wrn
HJ 2632 1302.9+4643 9.4,12.7 0.275 0.772 336.4 0.09 44.59 0.08 6.138 84 Wrn

POU3132 1303.1+2412 13.6,14.1 0.468 0.484 291.5 0.69 10.88 0.20 6.138 84 Wrn
POU3132 1303.1+2412 13.1,13.6 0.468 0.484 291.5 0.69 10.88 0.20 6.138 84 Wrn

HJ 2634 1303.3+4744 9.5,12.7 0.621 0.433 61.3 0.11 32.84 0.07 6.138 84 Wrn
HJ 2634 1303.3+4744 8.9,12.3 0.621 0.433 61.3 0.11 32.84 0.07 6.138 84 Wrn

HJ 1226 1303.8+4053 11.0,11.0 0.494 0.483 190.9 0.11 11.84 0.08 6.138 84 Wrn
HJ 1226 1303.8+4053 10.5,10.5 0.494 0.483 190.9 0.11 11.84 0.08 6.138 84 Wrn

KZA 37 1304.2+3805 12.7,13.7 0.423 0.417 66.0 0.06 24.35 0.06 6.138 84 Wrn
KZA 37 1304.2+3805 12.2,13.3 0.423 0.417 66.0 0.06 24.35 0.06 6.138 84 Wrn

KZA 38 1304.4+3909 11.4,14.0 0.340 0.511 306.1 0.44 22.93 0.06 6.138 84 Wrn
KZA 38 1304.4+3909 11.1,13.5 0.340 0.511 306.1 0.44 22.93 0.06 6.138 84 Wrn

HJ 2635 1304.8+0341 13.4,13.5 0.476 0.556 129.6 0.38 13.17 0.08 6.138 84 Wrn
HJ 2635 1304.8+0341 12.9,12.9 0.476 0.556 129.6 0.38 13.17 0.08 6.138 84 Wrn

KZA 39 1305.4+3747 12.9,13.2 0.476 0.455 233.6 0.13 32.02 0.08 6.138 84 Wrn
KZA 39 1305.4+3747 12.5,12.8 0.476 0.455 233.6 0.13 32.02 0.08 6.138 84 Wrn

STF1718 AB-C 1305.5+5059 9.6,9.9 0.222 0.287 272.1 0.13 12.08 0.50 6.138 84 Wrn
STF1718 AB-C 1305.5+5059 9.4,9.6 0.222 0.287 272.1 0.13 12.08 0.50 6.138 84 Wrn

KZA 40 1305.8+3726 11.4,12.3 0.441 0.318 282.6 0.07 56.96 0.08 6.138 84 Wrn
KZA 40 1305.8+3726 11.0,12.0 0.441 0.318 282.6 0.07 56.96 0.08 6.138 84 Wrn

GRV 862 1305.9+1549 11.8,12.5 0.641 0.761 205.7 0.15 27.37 0.06 6.138 84 Wrn
GRV 862 1305.9+1549 11.2,11.7 0.641 0.761 205.7 0.15 27.37 0.06 6.138 84 Wrn

HJ 2639 AB 1306.2+4055 7.5,12.2 0.331 0.474 158.7 0.09 35.96 0.55 6.138 84 Wrn
HJ 2639 AB 1306.2+4055 7.2,11.7 0.331 0.474 158.7 0.09 35.96 0.55 6.138 84 Wrn

HJ 2639 AC 1306.2+4055 7.5,10.7 0.331 0.325 137.1 0.30 52.95 0.55 6.138 84 Wrn
HJ 2639 AC 1306.2+4055 7.2,10.4 0.331 0.325 137.1 0.30 52.95 0.55 6.138 84 Wrn

HJ 2639 BC 1306.2+4055 12.2,10.7 0.476 0.325 102.9 0.15 23.61 0.04 6.138 84 Wrn
HJ 2639 BC 1306.2+4055 11.7,10.4 0.476 0.325 102.9 0.15 23.61 0.04 6.138 84 Wrn
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Star Comp RA Dec V mags V-Rp V-Rs PA PA Sep Sep 2000+ Nn Obs
◦ σ◦ ′′ σ′′

AG 344 1306.8+2836 10.9,10.7 0.353 0.348 156.0 0.05 18.73 0.03 6.138 84 Wrn
AG 344 1306.8+2836 10.5,10.4 0.353 0.348 156.0 0.05 18.73 0.03 6.138 84 Wrn

HJ 2640 1307.6+1216 9.0,10.8 0.495 0.553 6.1 0.04 52.51 0.04 6.138 84 Wrn
HJ 2640 1307.6+1216 8.5,10.2 0.495 0.553 6.1 0.04 52.51 0.04 6.138 84 Wrn

BEM 4 1307.8+4955 11.5,11.7 0.338 0.532 358.4 0.11 21.85 0.05 6.138 84 Wrn
BEM 4 1307.8+4955 11.2,11.2 0.338 0.532 358.4 0.11 21.85 0.05 6.138 84 Wrn

KZA 41 1308.9+3800 10.8,14.4 0.421 0.495 18.8 0.48 30.29 0.18 6.138 84 Wrn
KZA 41 1308.9+3800 10.4,13.9 0.421 0.495 18.8 0.48 30.29 0.18 6.138 84 Wrn

KZA 42 AB 1309.1+3858 12.6,14.7 0.430 0.486 16.7 0.60 35.24 0.16 6.138 73 Wrn
KZA 42 AB 1309.1+3858 12.2,14.2 0.430 0.486 16.7 0.60 35.24 0.16 6.138 74 Wrn

KZA 42 AC 1309.1+3858 12.6,14.1 0.431 0.094 250.2 0.13 56.77 0.26 6.138 73 Wrn
KZA 42 AC 1309.1+3858 12.2,14.0 0.431 0.094 250.2 0.13 56.77 0.26 6.138 74 Wrn

A 1786 1309.2+0848 9.9,11.0 0.420 0.243 95.8 0.22 12.70 0.49 6.138 84 Wrn
A 1786 1309.2+0848 9.5,10.8 0.420 0.243 95.8 0.22 12.70 0.49 6.138 84 Wrn

SMA 76 AB 1309.2+2841 9.0,11.3 0.337 0.364 244.5 0.10 26.55 0.02 6.138 84 Wrn
SMA 76 AB 1309.2+2841 8.6,10.9 0.337 0.364 244.5 0.10 26.55 0.02 6.138 84 Wrn

GRV 864 1309.7+3356 11.0,11.0 0.447 0.433 34.4 0.05 24.56 0.06 6.138 84 Wrn
GRV 864 1309.7+3356 10.5,10.5 0.447 0.433 34.4 0.05 24.56 0.06 6.138 84 Wrn

KZA 43 1310.5+3921 13.2,12.7 0.437 0.497 266.3 0.09 45.31 0.08 6.138 84 Wrn
KZA 43 1310.5+3921 12.8,12.2 0.437 0.497 266.3 0.09 45.31 0.08 6.138 84 Wrn

KZA 45 1311.6+3911 12.5,13.2 0.410 0.559 297.5 0.11 53.32 0.09 6.138 84 Wrn
KZA 45 1311.6+3911 12.1,12.6 0.410 0.559 297.5 0.11 53.32 0.09 6.138 84 Wrn

KZA 46 1312.4+3908 11.6,13.0 0.387 0.449 324.8 0.06 49.17 0.07 6.138 84 Wrn
KZA 46 1312.4+3908 11.2,12.5 0.387 0.449 324.8 0.06 49.17 0.07 6.138 84 Wrn

HJ 528 1314.9+3944 11.2,13.2 0.309 0.451 180.7 0.12 19.25 0.04 6.138 84 Wrn
HJ 528 1314.9+3944 10.8,12.7 0.309 0.451 180.7 0.12 19.25 0.04 6.138 84 Wrn

PKO 10 1315.0+4847 11.9,11.8 0.841 0.456 268.0 0.14 19.56 0.04 6.138 84 Wrn
PKO 10 1315.0+4847 11.0,11.3 0.841 0.456 268.0 0.14 19.56 0.04 6.138 84 Wrn

HJ 1230 1316.4+4202 12.5,12.9 0.380 0.412 169.7 0.16 16.43 0.09 6.138 84 Wrn
HJ 1230 1316.4+4202 12.1,12.5 0.380 0.412 169.7 0.16 16.43 0.09 6.138 84 Wrn

HJ 222 1318.8+1139 9.1,11.7 0.136 0.485 144.9 0.12 31.46 0.05 6.138 84 Wrn
HJ 222 1318.8+1139 8.9,11.3 0.136 0.485 144.9 0.12 31.46 0.05 6.138 84 Wrn

HJ 529 AB 1319.6+3507 9.3,12.1 0.857 1.091 130.7 0.23 17.61 0.10 6.138 74 Wrn
HJ 529 AB 1319.6+3507 8.5,11.0 0.857 1.091 130.7 0.23 17.61 0.10 6.138 73 Wrn

HJ 529 AD 1319.6+3507 9.3,6.6 0.856 -0.061 281.0 0.16 368.20 0.61 6.138 74 Wrn
HJ 529 AD 1319.6+3507 8.5,6.6 0.856 -0.061 281.0 0.16 368.20 0.61 6.138 73 Wrn

KZA 48 1320.0+4525 12.0,12.8 0.308 0.378 205.1 0.07 42.82 0.10 6.138 84 Wrn
KZA 48 1320.0+4525 11.7,12.5 0.308 0.378 205.1 0.07 42.82 0.10 6.138 84 Wrn

KZA 49 1320.7+3415 12.9,13.6 0.454 0.546 147.9 0.26 23.47 0.08 6.138 84 Wrn
KZA 49 1320.7+3415 12.4,13.1 0.454 0.546 147.9 0.26 23.47 0.08 6.138 84 Wrn
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Star Comp RA Dec V mags V-Rp V-Rs PA PA Sep Sep 2000+ Nn Obs
◦ σ◦ ′′ σ′′

FOX 177 1321.7+1542 10.2,10.3 0.554 0.564 86.8 0.09 17.01 0.05 6.138 84 Wrn
FOX 177 1321.7+1542 9.7,9.7 0.554 0.564 86.8 0.09 17.01 0.05 6.138 84 Wrn

KZA 53 1321.9+3433 13.1,14.7 0.457 0.382 18.5 0.42 17.29 0.22 6.138 84 Wrn
KZA 53 1321.9+3433 12.6,14.3 0.457 0.382 18.5 0.42 17.29 0.21 6.138 84 Wrn

KZA 54 1321.9+4416 11.7,12.8 0.344 0.528 17.2 0.20 19.28 0.07 6.138 84 Wrn
KZA 54 1321.9+4416 11.3,12.3 0.344 0.528 17.2 0.20 19.28 0.07 6.138 84 Wrn

HJ 225 AB 1322.0+1026 11.4,12.7 0.346 0.463 180.1 0.07 35.93 0.05 6.138 84 Wrn
HJ 225 AB 1322.0+1026 11.1,12.2 0.346 0.463 180.1 0.07 35.93 0.05 6.138 84 Wrn

HJ 225 AC 1322.0+1026 11.4,13.9 0.346 0.574 55.4 0.07 80.51 0.15 6.138 84 Wrn
HJ 225 AC 1322.0+1026 11.1,13.3 0.346 0.574 55.4 0.07 80.51 0.15 6.138 84 Wrn

KZA 56 1322.6+4336 11.4,12.1 0.370 0.386 210.1 0.05 41.94 0.03 6.138 84 Wrn
KZA 56 1322.6+4336 11.1,11.7 0.370 0.386 210.1 0.05 41.94 0.03 6.138 84 Wrn

STF1739 1322.6+3031 11.0,12.3 0.153 0.220 125.4 0.26 14.61 0.07 6.138 84 Wrn
STF1739 1322.6+3031 10.8,12.1 0.153 0.220 125.4 0.26 14.61 0.07 6.138 84 Wrn

A MODIFIED INDUSTRIAL MICROMETER PROJECT
- PRELIMINARY REPORT

Morgan Spangle, 50 Grove Avenue, Larchmont, NY 10538, USA

E-mail: msfainc@optonline.net

The S33 group of double star observers (www.carbonar.es/s33/s33.html) has begun
a new project to observe all of the stars in the Struve catalogue. I knew I would want
to have a means of making measures of the Struve stars other than the CCD measures
I have been doing for the last two years. At one time, I had a RETEL micrometer,
which I used to do visual measures of doubles with a Meade 152-mm ED refractor. But
as I wanted to pursue the dimmer doubles in the WDS Neglected lists, I found CCD
measures to be a more appropriate and accurate tool, and I could obtain more measures
per session.

However, while using the CCD camera, I missed the fun of visual observing. So I
started to think about various ways of making a filar micrometer myself, and coupling
it to an appropriate telescope for the Struve project. Since the Struve stars are pretty
bright for the most part, I thought a 5-inch refractor could handle them, even from my
severely light-polluted skies near New York City (40◦ 55′ 17′′.4 N, 73◦ 45′ 05′′.9 W). I
picked up a used 5-inch D&G f/12 telescope to use on the project, and mounted it on a
CI700 mount with digital setting circles to help me find the Struves. (Fig. 1).

To make the filar micrometer, I decided to modify a filar micrometer made some 30
years ago by Los Angeles Scientific Instrument Company (Fig. 2). It is an industrial
microscope accessory, an aluminum box with a micrometer-type of drum that moves a
sliding aluminum stage by turns along a fine screw (Fig. 3, interior). The original mi-
crometer had a glass microscope slide, which is not appropriate for use with a telescope.
The fixed wire of spider web material is held on a round metal washer that fits into a ma-
chined recess in the upper portion of the micrometer box that holds the eyepiece (Fig. 4).
This allows for the web to be adjusted to align with the moving wire which is fixed onto
the moving stage The moving wire is a strand of 5.4 micron thick straightened tungsten
wire, obtained from the Luma Metall company of Sweden (sales@luma-metall.se).
Both web and wire are held in place by clear nail polish, which is lacquer-based, dries
quickly, and holds them firmly in place.The wires are illuminated by a Rigel Systems
pulse guide LED lamp that I have fitted to the side of the box, and which emits a yellow
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Figure 1: Figure 2:

Figure 3: Figure 4:

light. I have fitted the micrometer box with an adapter on the bottom that allows it
to fit into the 1.25-inch eyepiece holder on the PA reader (Fig. 5), Another, adjustable
adapter holds a Takahashi 25-mm ortho as the eyepiece (Fig. 6). The ortho brings both
spider web wires into focus. Both adapters were fabricated by Ashley Stevens of Precise
Parts, in Florida.

The micrometer drum has an optical encoder which, like the digital setting circles so
common to amateur astronomers’ mounts, reads the number of turns of the drum and
sends the readings to a calculator (Fig 6). The calculator has an LED readout and three
scalars, which allow one to interpret the readings and vary them to correspond to various
magnifications. I haven’t calibrated the calculator yet, but tests indicate that I will be
able to obtain separations in arcseconds down to three decimals using the filar at powers
of approximately 120x, 240x, and 336x, with my various Barlow lenses (but this remains
to be tested). In order to bring the micrometer to focus in the 5-inch refractor, I had to
install an Astro-Physics 1.8× Barlow in the front of the Televue 2-inch diagonal which
holds the entire apparatus.

The position angle device was conceived by Dave Jurasevich, an observer in Los
Angeles, for a similar project. It is a modified position angle device taken from a Vemco
drafting machine. Dave machined an adapter that allows it to hold a 1.25-inch eyepiece
(he conceived it to be used with a Celestron astrometric reticle eyepiece, which many S33
observers use), and for the bottom to fit into a 2-inch eyepiece holder, like the 2-inch TV
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Figure 5: Figure 6:

diagonal I use. My only modification to Dave’s design was to incorporate a better brake
system so that the filar is held firmly in position when one is making a measure. But I
owe Dave a debt for figuring out an elegant solution to a problem that had stumped me.
The vernier on the dial allows for PA reading down to 0.2 arcsecond accuracy.

The entire instrument weighs about 2 kgs. in total, with the diagonal. I will post the
results of my tests and new measures obtained with this system in a future report.

SOME RECENT MEASURES USING A CCD CAMERA

Morgan Spangle, 50 Grove Avenue, Larchmont, NY 10538, USA

E-mail: msfainc@optonline.net

Equipment

The following measurements were made in 2006 using a Celestron 9.25-inch (23.5-cm)
Schmidt-Cassegrain telescope mounted on a Takahashi NJP Temma 2 goto mount,
with a Santa Barbara Instruments Company (SBIG) ST2000XM CCD camera, yielding
a scale of 0.681 arcseconds per pixel.

Procedure

Lists of targets are compiled using Astroplanner software. The lists are generally orga-
nized by constellation, for convenience, and then by hour. Catalogues consulted are the
WDS 2001 and the WDS Northern Neglected catalogues. The targets, from RA(2000)
09h 22m - 10h 59m, are generally selected to be between magnitude 7 and magnitude
14, with separations of 5 - 25 arcseconds. These parameters were found to be best suited
to the equipment used, by trial and error method. Exposures were made of between 20
and 30 seconds duration, with images being obtained on successive nights, conditions
permitting. The frames are then reduced using the astrometric functions in Software
Bisque’s software, CCDSoft v.5.00.170, and theSky 6 Professional.

Measurements

The column headings are self-explanatory; N stands for number of images used to obtain
the final measure.
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Name RA Dec Mag 1 Mag 2 PA Sep Notes Epoch N Obs

HJ5477 09225 +0843 11 12 326.3 30.2 2006.173 3 Spn
HJ462 09231 +3007 10.8 11.4 11.5 17.7 2006.173 4 Spn
HJ463 09235 +3014 10.7 12.1 351.1 24.6 2006.173 4 Spn
POU3041 09239 +2336 12.2 13.3 61.2 6.4 2006.211 4 Spn
HJ811 09245 +1100 10.3 11.1 36.7 16.6 2006.173 4 Spn

HJ134 09247 +1137 11.0 12.0 253.2 23.3 2006.173 4 Spn
POU3042 09248 +2306 11.5 12.3 275.47 10.73 2006.173 3 Spn
HJ135 09250 +1527 13.0 14.0 103.95 14.95 2006.173 4 Spn
STT202AB 09251 +2933 8.8 13.3 194 17.67 2006.173 3 Spn
HJ136 09261 +1332 12.0 12.0 306.6 38.2 2006.173 3 Spn

HO365 09268 +1430 7.8 12.4 153.13 13.35 2006.173 4 Spn
POU3043 09277 +2352 13.3 13.5 210.03 8.2 2006.173 3 Spn
HJ464 09278 +1734 14.0 0 167.13 18.58 2006.173 4 Spn
POU3044 09280 +2317 8.1 14.0 22.93 13.07 2006.173 3 Spn
POU3045 09287 +2307 11.7 13.5 214.63 14.07 2006.173 3 Spn

POU3048 09308 +2316 13.2 14.0 338.67 5.9 2006.173 3 Spn
POU3050 09323 +2256 10 13.4 129.93 15.43 2006.173 3 Spn
HJ816 09344 +1009 10.3 12.5 16 12.9 2006.173 4 Spn
POU3052 09348 +2427 13.5 14.0 43.47 18.1 2006.173 3 Spn
POU3054 09356 +2252 13.0 13.0 14.17 7.63 2 2006.173 3 Spn

HJ2500 09364 +1359 11.7 11.9 90.03 16.83 2006.173 4 Spn
HJ468 09368 +1914 11.1 12.1 304.88 15.93 2006.173 4 Spn
STT204 09388 +1047 7.6 11.6 103.5 8.27 2006.181 3 Spn
POU3056 09438 +2254 12.4 13.7 279.27 9.1 2006.173 3 Spn
HJ142 09465 +1534 9.5 11.4 125.13 18.33 2006.173 4 Spn

POU3059 09488 +2424 11.3 12.3 67.4 7.8 2006.173 3 Spn
POU3060 09491 +2318 8.7 13.2 340.83 18.83 2006.173 3 Spn
J389 09508 +1151 6.7 13.2 146.82 28.48 2006.173 5 Spn
HJ2511 09536 +2141 11.4 11.6 0 0 1 2006.173 3 Spn
POU3061 09537 +2239 12.4 13.4 84.43 20.63 2006.173 3 Spn

POU3062 09543 +2418 12.7 13.7 338.87 10.6 2006.173 3 Spn
FOX164 09547 +0823 10.3 11.4 101.9 7.43 2006.173 3 Spn
HJ144 09550 +1014 11.0 12.0 155.43 25.1 2006.181 3 Spn
HJ471 09557 +3040 11.0 13.5 250.83 10.83 2006.173 3 Spn
STF1392 09561 +2906 10.1 12.8 175.83 9.4 2006.173 3 Spn

HJ2512 09566 +1351 10.8 11.5 79.33 7.08 2006.173 4 Spn
HJ824 09576 +0910 11.1 12.1 179.45 12.73 2006.173 4 Spn
CHE143 09585 +2159 10.3 11.4 317.2 22.9 2006.173 3 Spn
POU3065 09589 +2255 12.7 13.7 187.7 14.33 2006.173 4 Spn
POU3066 09595 +2415 13.7 13.8 58.88 11.18 2006.173 4 Spn

POU3067 09599 +2408 11.7 12.4 114.23 6.28 2006.173 4 Spn
POU3068 10011 +2237 10.8 13.8 142.93 18.8 2006.173 4 Spn
POU3070 10026 +2420 12.9 13.1 262.3 10.47 2006.181 3 Spn
HJ472 AC 10029 +2721 10.4 14.4 129.33 16.6 2006.173 4 Spn
HJ472AB 10029 +2722 10.4 11.2 300.03 9.43 2006.173 4 Spn

POU3071 10038 +2246 12.9 13.0 0 0 1 2006.173 4 Spn
HJ828 10064 +2702 10.9 11.4 306.75 12.4 2006.173 4 Spn
POU3073 10077 +2255 12.3 13.1 349.6 11.25 2006.173 4 Spn
FOX165 10092 +2501 10.9 11.7 70.85 7.1 2006.173 4 Spn
POU3074 10140 +2323 13.1 13.4 159.93 15.43 2006.173 4 Spn
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Name RA Dec Mag 1 Mag 2 PA Sep Notes Epoch N Obs

HJ156 10161 +1158 10.9 12.8 250.93 34.77 2006.211 3 Spn
POU3076 10164 +2350 11.9 12.1 48.23 19.35 2006.173 4 Spn
POU3078 10211 +2324 12.2 12.3 339.08 10.18 3 2006.173 4 Spn
POU3079 10226 +2238 12.3 12.4 30.13 9.65 2006.173 4 Spn
HJ481 10259 +2505 9.9 12.2 298.48 9.88 2006.173 4 Spn

HO372AB 10304 +1138 8.5 12.5 82.33 14.43 2006.181 3 Spn
HO372 AC 10304 +1137 8.5 11.0 203.43 46.87 2006.181 3 Spn
POU3081 10305 +2243 13.6 13.7 153.03 7.0 2006.173 3 Spn
HJ484 10325 +2739 10.2 11.7 217.6 12.23 2006.173 3 Spn
HJ166AB 10402 +1201 11.2 11.9 285.63 7.57 2006.173 3 Spn

HJ166AC 10402 +1201 11.2 11.7 62.1 37.87 2006.173 3 Spn
HJ167 10406 +1204 7.9 11.9 329.9 53.83 2006.173 3 Spn
HJ837 10478 +0733 9.7 11.2 349.73 17.23 2006.173 3 Spn
HJ1180 10532 +0352 10.5 11.3 83.0 26.5 2006.173 3 Spn
BAL529 10564 -0142 10.4 12.0 164.3 16.1 2006.173 3 Spn

STF1497 10586 +0908 10.2 10.8 70.87 16.77 2006.173 3 Spn
POU3093 10587 +2332 12.7 13.1 0 0 1 2006.173 3 Spn

Notes

1. Not found

2. Magnitudes measured as 12.886/12.937 to determine PA

3. Magnitudes measured as 11.993/12.218 to determine PA

A SEARCH FOR ‘MISSING’ LUYTEN (LDS) PAIRS - II

Richard Jaworski, 21 Douglass Avenue, Carlingford, NSW 2118, Australia.

E-mail: richjaw@bigpond.net.au

Introduction

The aim of this project was to attempt to provide accurate positions for the Luyten
pairs for which such data was not recorded in the Washington Double Star Catalogue
(WDS)1. The first paper appeared in Jaworski2 and this work completes the survey.

Methodology

The original LDS co-ordinate data from the WDS was put into Aladin3 and a 10 × 10
or 15 × 15 arc minute area of sky, centred on the coordinates, was chosen. The plates
used included UKST B(Bj) and POSS. Using catalogue data accessible through Aladin
the field was searched for a pair of stars, which best matched the Luyten parameters.

When the candidate star was found the proposed ‘A’ component was identified and it’s
RA and Dec estimated using 2MASS data and UCAC2 data accessible using Aladin.
If the 2MASS data or UCAC2 data could not be obtained then

1. GSC 2.2 data was used or

2. A gzipped fits superCOSMOS image was accessed from the superCOSMOS website3

and downloaded. It was then opened up in the SAO DS9 image viewer and using
the crosshair function the position of the ‘A’ component was estimated or

3. Position was estimated using Aladin.
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The likelihood that the pair was the LDS pair is represented in the Status Column by:
M = Good match with Luyten parameters
P = Possible LDS, further investigation required

References

1) Washington Double Star Catalogue http://ad.usno.navy.mil/wds/

2) Jaworski, R., Webb Society Double Star Section Circulars, 13, 74, 2005.
3) Aladin Interactive Sky Atlas http://aladin.u−strasbg.fr/aladin.gml

4) SuperCOSMOS survey: http://www−wfau.roe.ac.uk/sss

Aladin astrometry of ‘missing’ Luyten (LDS) pairs

WDS (2000) LDS 2MASS(J2000) GSC2.2/SSS/Aladin UCAC2(J2000) Status

00498+1352 1081 00 49 53.11 +13 51 24.7 Data not available M
00522+1353 62191 Data not available 00 52 12.720 +13 53 01.59 Data not available P
00525+1507 2800 00 52 19.11 +15 06 33.8 Data not available M
00535−2237 21582 00 53 30.25 −22 37 25.0 Data not available M
00535−2237 21583 00 53 30.25 −22 37 25.0 Data not available M

00540+7033 1517 00 53 52.74 +70 33 08.0 Data not available M
00547−6558 9105 00 54 47.20 −65 59 12.3 Data not available P
00550−2349 2160 00 54 59.25 −23 49 12.5 Data not available M
00557+1524 2802 00 55 39.66 +15 23 03.1 Data not available M
00569+1318 1083 00 56 57.17 +13 17 50.1 Data not available P

00588+8600 1518 00 58 28.90 +85 58 50.2 Data not available M
00590+7835 1520 00 58 56.98 +78 33 23.4 Data not available P
00590−2628 2162 00 59 01.58 −26 29 43.4 00 59 01.577 −26 29 43.41 M
00592+1319 2804 00 59 11.34 +13 19 12.9 Data not available M
00593−5652 9106 Not found −

01000+1427 2806 00 59 55.17 +14 27 13.8 Data not available M
01003−0125 32 01 00 21.99 −01 24 15.7 Data not available M
01016−1630 9107 Data not available 01 01 31.474 −16 29 08.48 Data not available M
01018−0652 33 01 01 43.15 −06 52 32.9 01 01 43.148 −06 52 33.19 M
01026+1430 2808 01 02 34.82 +14 30 45.9 Data not available M

01039+2226 874 01 03 45.03 +22 26 18.8 Data not available M
01039−2055 1086 01 03 50.94 −20 54 21.3 Data not available M
01065−3055 2167 01 06 22.83 −30 55 04.6 Data not available M
01065−3441 9110 01 06 25.13 −34 41 30.1 Data not available M
01071+7816 1522 01 06 45.97 +78 13 48.6 Data not available M

01074+7708 1523 01 07 37.45 +77 07 05.4 Data not available P
01076+2257 6410 Not found −

01086−3002 2169 01 08 31.34 −30 01 33.6 Data not available M
01092+8656 1521 01 10 02.36 +86 56 23.3 Data not available M
01094−2930 2170 01 09 16.59 −29 29 31.9 Data not available M

01096−0507 9114 01 09 28.90 −05 07 25.4 Data not available M
01103+1346 875 01 10 17.88 +13 48 41.8 Data not available M
01115−2948 2174 01 11 28.47 −29 49 24.2 01 11 28.443 −29 49 24.20 M
01121+1350 876 01 12 03.01 +13 51 25.9 01 12 03.021 +13 51 26.12 M
01125−2136 2175 01 12 28.12 −21 35 48.9 01 12 28.119 −21 35 48.95 M
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WDS (2000) LDS 2MASS(J2000) GSC2.2/SSS/Aladin UCAC2(J2000) Status

01129+2953 1088 01 12 52.65 +29 52 35.4 Data not available M
01129−2446 38 Not found −

01141+3010 1089 01 14 05.91 +30 08 45.6 Data not available M
01147−2314 2177 01 14 47.02 −23 14 38.8 Data not available P
01163−3217 1091 Not found −

01164+2809 1090 01 16 26.16 +28 08 09.7 Data not available M
01175−3108 2180 01 17 33.34 −31 08 20.6 Data not available M
01177−3018 2181 01 17 43.54 −30 18 58.8 Data not available M
01178+3216 1092 01 17 53.14 +32 15 58.1 Data not available M
01183+3157 1093 01 18 07.88 +31 56 52.1 Data not available M

01189−2304 2183 01 18 59.71 −23 04 01.3 01 18 59.717 −23 04 01.20 M
01189−2406 2184 01 18 59.42 −24 05 59.1 01 18 59.427 −24 05 59.12 M
01192−2753 2185 01 19 08.87 −27 52 32.3 Data not available M
01195+3106 1094 01 19 21.65 +31 06 31.6 Data not available M
01202−5009 44 Not found −

01203−0933 9116 01 20 17.77 −09 34 04.1 Data not available M
01204−2642 21872 01 20 25.88 −26 40 14.7 01 20 25.891 −26 40 14.71 M
01204−2642 21873 C component not found −

01208+2355 877 01 21 01.01 +23 55 59.3 Data not available M
01210−2832 2188 01 21 02.50 −28 31 16.8 Data not available M

01212−3508 9117 01 21 10.27 −35 08 18.2 Data not available M
01217+7540 1526 01 21 46.18 +75 41 10.6 Data not available M
01230−3035 2190 01 22 42.94 −30 37 32.5 Data not available P
01240−2933 2192 01 24 01.63 −29 32 55.8 Data not available M
01244−2923 2193 01 24 23.73 −29 21 57.8 01 24 23.736 −29 21 57.61 M

01245−2839 2194 01 24 29.37 −28 38 06.7 Data not available M
01248−3042 2196 01 24 40.90 −30 40 51.0 Data not available M
01260−2854 2197 01 25 58.00 −28 53 06.9 01 25 58.009 −28 53 06.99 M
01262+3302 1097 01 26 13.11 +33 03 13.0 01 26 13.119 +33 03 12.86 M
01263+0711 9118 01 26 20.18 +07 11 59.4 Data not available P

01267+8710 1524 01 26 02.81 +87 10 54.4 Data not available M
01274−2825 2200 Data not available 01 27 16.869 −28 24 51.33 Data not available M
01275+7437 1527 01 27 29.78 +74 38 52.6 Data not available P
01278+7327 1528 01 27 49.07 +73 28 47.8 Data not available M
01287−4711 48 Not found −

01287−5920 50 01 28 23.96 −59 20 52.2 Data not available M
01293−3107 2202 01 29 21.39 −31 07 07.5 Data not available M
01296+7602 1530 01 29 26.64 +76 00 22.4 Data not available M
01302+3109 1100 01 30 12.15 +31 09 45.2 Data not available M
01303−2932 2203 01 30 21.43 −29 32 06.9 Data not available M

01326−2745 2206 01 32 37.65 −27 44 27.6 Data not available M
01328−1337 2207 01 32 45.96 −13 36 36.1 Data not available M
01331−1951 1103 01 33 05.69 −19 50 21.7 Data not available M
01333−1031 2208 01 33 09.95 −10 30 35.5 Data not available M
01340−2800 2210 01 33 54.90 −27 59 39.7 Data not available M

01342+3029 1105 Not found −

01343−1154 2211 01 34 19.65 −11 53 43.2 01 34 19.661 −11 53 43.29 M
01343−3154 2212 01 34 20.06 −31 53 27.2 Data not available M
01346+7804 1532 01 33 06.45 +78 00 31.5 Data not available P
01358−2239 2214 01 35 52.35 −22 37 59.3 Data not available M
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WDS (2000) LDS 2MASS(J2000) GSC2.2/SSS/Aladin UCAC2(J2000) Status

01359−2916 2216 01 35 52.31 −29 17 07.3 Data not available M
01363+1026 1109 01 36 19.13 +10 26 22.6 Data not available M
01366−2500 2217 01 36 32.10 −25 00 54.0 Data not available P
01373−4720 53 Not found −

01375−1135 9120 Not found −

01385−4451 54 01 38 29.01 −44 51 11.5 01 38 29.025 −44 51 11.64 P
01392−1308 2219 01 39 08.68 −13 07 52.8 Data not available M
01405−0917 9121 01 40 29.21 −09 16 29.4 Data not available M
01408+7439 1534 01 40 47.04 +74 39 50.0 Data not available M
01410−1808 1112 01 40 56.62 −18 07 10.5 01 40 56.627 −18 07 10.78 M

01415+3215 1111 01 41 24.09 +32 15 48.2 Data not available M
01426−1246 2220 01 42 30.09 −12 45 53.1 Data not available M
01438−1412 1114 01 43 45.64 −14 11 20.1 Data not available M
01442−0813 9122 01 44 11.28 −08 13 01.2 Data not available M
01454−1104 2221 01 45 20.18 −11 03 27.2 Data not available M

01455+8400 1535 01 44 51.96 +84 00 16.0 Data not available M
01474+7745 1536 01 46 49.46 +77 44 17.0 Data not available P
01481−1414 1117 Not found −

01482+1406 1115 01 48 07.21 +14 05 59.4 Data not available P
01483+1203 1116 01 48 14.79 +12 02 44.7 01 48 14.768 +12 02 44.69 P

01486+8238 1538 01 48 56.58 +82 40 09.9 Data not available M
01493+7737 1541 01 48 35.20 +77 35 38.2 Data not available M
01498+1324 9124 Identical with 1118
01499+1324 1118 01 49 45.14 +13 24 44.6 M
01515−1858 9126 Data not available 01 51 26.213 −18 56 50.02 Data not available M

01517−0939 2223 01 51 38.36 −09 39 03.0 Data not available M
01517−1849 1119 01 51 39.91 −18 49 39.5 Data not available M
01523−0620 9127 01 52 23.34 −06 21 02.7 Data not available M
01523−1258 2224 01 52 16.03 −12 59 18.8 Data not available M
01529−1033 58 01 52 50.90 −10 34 13.7 Data not available M

01533+7008 1543 01 53 14.90 +70 07 49.7 Data not available P
01551−1204 9128 Not found −

01555+7637 1545 01 55 14.06 +76 35 04.5 Data not available P
01569+1523 1122 01 56 49.64 +15 24 44.7 Data not available M
01578−3615 62 Not found −

01590−1640 9129 01 58 57.69 −16 40 10.1 Data not available M
02030+1315 1124 02 02 57.10 +13 15 53.8 Data not available M
02040−4708 66 02 04 01.61 −47 08 19.6 Data not available M
02045+8146 1549 02 03 50.32 +81 46 33.5 Data not available M
02115+8005 1551 02 11 06.38 +80 04 44.6 Data not available M

02121+8414 1550 02 10 57.08 +84 15 58.0 Data not available M
02124+1249 1126 02 12 20.02 +12 49 28.8 02 12 20.019 +12 49 28.42 M
02260+8441 1552 02 25 59.12 +84 41 06.1 Data not available M
02263−6205 75 Not found −

02318+7849 1556 02 31 13.60 +78 49 33.8 Data not available M

02319+0108 9132 02 32 05.09 +01 06 40.2 Data not available M
02328−3421 9133 02 32 45.40 −34 21 32.5 Data not available M
02335+2556 1128 02 33 30.85 +25 55 49.1 02 33 30.871 +25 55 49.13 P
02351+2553 1130 02 35 07.16 +25 54 20.6 Data not available M
02361+8131 1557 02 35 22.78 +81 30 03.3 02 35 22.685 +81 30 03.31 M
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02366+2215 1131 02 36 30.10 +22 15 37.1 Data not available M
02378+7834 1558 02 37 33.51 +78 32 40.3 Data not available M
02412+2312 1133 02 41 12.64 +23 11 46.1 02 41 12.637 +23 11 46.27 M
02417+2349 1135 02 41 46.72 +23 49 07.8 Data not available P
02438+2329 1136 02 43 47.27 +23 27 48.1 02 43 47.280 +23 27 47.89 P

02448+2852 880 02 44 48.64 +28 53 18.5 Data not available M
02459−6021 79 02 45 45.72 −60 22 24.7 02 45 45.731 −60 22 24.74 P
02476+2158 1137 02 47 30.95 +21 58 23.1 Data not available M
02493+2220 1139 02 49 11.32 +22 19 50.3 Data not available P
02495+4336 9137 02 49 30.04 +43 36 13.3 Data not available P

02509+3551 9138 02 50 25.91 +35 51 41.2 02 50 25.939 +35 51 41.10 M
02519+4434 2811 02 51 51.14 +44 34 09.3 Data not available M
02525+2505 1140 02 52 32.97 +25 04 50.5 02 52 33.026 +25 04 49.83 M
02532+4155 9139 02 53 05.07 +41 53 11.1 Data not available M
02554−6101 83 02 55 19.57 −61 00 05.5 Data not available P

02559+3427 9140 02 55 47.92 +34 28 22.6 02 55 47.919 +34 28 22.20 M
02563+4419 2813 02 56 16.55 +44 19 01.4 Data not available M
02567+4248 2815 02 56 45.53 +42 47 36.0 Data not found P
02594−5519 85 02 59 11.73 −55 19 30.5 02 59 11.734 −55 19 30.58 M
02599+4020 2817 02 59 57.32 +40 18 58.6 Data not available M

03002+4530 2818 03 00 09.64 +45 29 15.2 Data not available M
03013+4208 1142 03 01 18.82 +42 05 47.8 Data not available P
03041+4351 2827 03 04 04.78 +43 50 34.0 Data not available M
03041+4204 2828 03 04 03.43 +42 03 18.9 Data not available M
03042+4335 2829 03 04 18.93 +43 34 03.3 Data not available P

03046+7903 1561 03 05 21.14 +79 02 15.1 Data not available M
03054+7244 1563 03 05 33.45 +72 44 36.7 Data not available P
03082+4400 2831 03 08 22.00 +43 59 06.1 Data not available P
03105+5040 9143 03 10 28.99 +50 41 32.7 Data not available M
03107−4023 9144 03 10 49.20 −40 23 25.8 Data not available M

03108+7028 1564 Not found −

03111+4242 2833 03 11 09.18 +42 42 14.3 Data not available M
03114+4205 2834 03 11 27.24 +42 04 33.5 Data not available M
03123−2727 88 03 12 17.11 −27 27 18.7 Data not available M
03129−3003 90 Not found −

03130+7057 1565 03 13 05.55 +70 57 11.9 Data not available M
03135+3938 2837 03 13 28.51 +39 37 11.5 Data not available M
03155+4307 2838 03 15 29.64 +43 06 52.4 03 15 29.640 +43 06 52.41 P
03160+4853 9148 03 16 02.28 +48 52 52.4 Data not available M
03167+4237 9149 03 16 36.69 +42 34 57.4 Data not available P

03168+4243 2839 03 16 50.28 +42 42 26.4 Data not available P
03171−4904 91 03 17 09.26 −49 03 35.5 Data not available P
03177+7340 1566 03 17 55.19 +73 40 44.3 Data not available M
03215+4144 2843 03 21 30.60 +41 44 57.7 Data not available M
03238+2432 1144 03 23 48.53 +24 32 31.2 Data not available M

03240−3623 95 03 23 58.59 −36 25 32.9 03 23 58.586 −36 25 33.04 P
03242+4333 2846 03 24 14.39 +43 33 25.9 Data not available M
03245+4626 9153 03 24 31.10 +46 25 26.7 Data not available M
03248−2722 839 Not found −

03255−6809 97 03 24 44.95 −68 11 21.4 Data not available P
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03260+7749 1568 03 26 05.97 +77 48 29.0 Data not available M
03261+6945 1570 Not found −

03280+2631 1146 03 28 03.73 +26 31 51.9 Data not available M
03284+7122 1571 Not found −

03289−2723 9154 03 28 48.74 −27 19 00.6 Data not available P

03295−4515 99 Not found −

03341+7438 1573 03 34 11.64 +74 38 59.8 Data not available P
03346+2613 1147 03 34 31.25 +26 13 35.6 Data not available M
03363+7312 1576 03 36 26.04 +73 11 52.5 03 36 26.031 +73 11 52.40 M
03396+2530 9158 03 39 36.21 +25 28 20.3 Data not available M

03397−2727 841 03 39 46.30 −27 25 14.4 Data not available M
03402−6631 103 03 40 54.94 −66 31 22.8 03 40 54.941 −66 31 22.69 M
03428+6924 1578 03 42 49.32 +69 23 55.2 Data not available M
03430+2515 1148 Not found −

03431+4453 6411 03 43 09.14 +44 52 58.0 Data not available M

03442+7126 1580 03 44 19.14 +71 26 19.5 Data not available P
03443−6751 105 Not found −

03490+5120 9160 Not found −

03545+2131 9161 03 54 32.27 +21 29 50.8 Data not available M
03599+7055 1584 03 59 59.68 +70 55 17.1 Data not available M

04019+1310 1151 04 01 53.37 +13 10 36.2 Data not available P
04044+7149 1586 Not found −

04065+2359 1152 04 06 32.44 +23 58 44.4 Data not available M
04080+1043 1153 04 07 57.75 +10 42 46.7 Data not available M
04100+0944 1155 04 09 54.30 +09 42 58.8 Data not available M

04113+1736 1156 04 11 16.96 +17 35 26.8 Data not available M
04127−7630 117 04 12 42.54 −76 30 10.5 Data not available M
04177+2226 1162 04 17 39.26 +22 26 33.1 Data not available M
04181+2538 1163 04 18 02.32 +25 38 57.9 Data not available M
04181−1448 9166 04 18 05.39 −14 49 54.6 04 18 05.389 −14 49 54.81 M

04184+7343 1591 Not found −

04200+1953 9167 04 20 07.84 +19 53 10.1 Data not available M
04200+1820 2225 Data not available (04 20 00.12 +18 18 37.0) Data not available M
04207+2056 2226 04 20 41.30 +20 55 57.8 04 20 41.317 +20 55 57.78 M
04216−1559 9169 04 21 43.44 −16 00 00.3 Data not available M

04219+2538 1165 Data not available (04 21 54.57 +25 37 33.8) Data not available P
04223+1820 2229 04 22 19.32 +18 20 19.3 Data not available M
04232−6722 120 04 23 11.92 −67 22 20.4 Data not available M
04236+2154 1168 Not found −

04238+1539 2231 04 23 45.64 +15 38 53.4 Data not available M

04241+2313 1169 04 24 08.05 +23 12 46.8 Data not available M
04252+2121 2232 04 25 15.10 +21 19 26.8 Data not available P
04255+1631 2234 Not found −

04256−0651 842 Data not available (04 25 36.x5 −06 51 51.1) Data not available M
04261+7651 1593 Not found −

04267+1811 1170 04 26 44.10 +18 11 50.4 Data not available P
04271+1626 2240 04 27 06.43 +16 25 48.2 Data not available M
04277+1719 2242 04 27 39.32 +17 18 44.6 04 27 39.330 +17 18 44.59 M
04282+0600 9170 04 28 16.68 +06 00 13.0 Data not available M
04291+2652 1172 04 28 59.50 +26 53 05.2 Data not available M
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04298+1550 2245 04 29 43.84 +15 50 26.4 Data not available M
04312+0621 9171 04 31 18.16 +06 21 27.1 Data not available M
04315+1613 2249 04 31 26.71 +16 13 45.3 Data not found M
04317+2109 2250 04 31 43.63 +21 09 16.6 Data not available M
04319+2119 1175 Not found −

04323+1820 2252 04 32 22.02 +18 20 44.1 Data not available M
04324+1957 2251 04 32 24.97 +19 56 40.1 04 32 24.973 +19 56 40.07 M
04332+1746 2254 04 33 11.22 +17 46 34.8 Data not available M
04333+6847 9172 04 33 17.42 +68 46 54.3 Data not available M
04335+1818 2255 04 33 26.55 +18 18 43.4 04 33 26.562 +18 18 43.29 P

04359−0332 9174 04 35 56.21 −03 33 01.1 Data not available M
04360+2702 1178 04 36 00.01 +27 02 42.4 Data not available P
04365+1611 2257 Not found −

04365−0559 9175 Not found −

04381+1942 2258 04 38 01.78 +19 41 44.6 Data not available M

04383+1822 2259 04 38 22.33 +18 21 49.1 Data not available M
04385+1630 2260 04 38 27.88 +16 29 12.3 Data not available M
04392−7236 127 04 38 58.21 −72 35 36.5 Data not available P
04405+3127 887 04 40 23.36 +31 27 01.3 Data not available M
04405+2708 1185 Not found −

04406+1717 2262 04 40 33.26 +17 15 31.5 Data not available M
04409+2004 2263 04 40 51.97 +20 03 08.9 04 40 51.974 +20 03 08.70 M
04421+1609 2265 04 42 04.79 +16 08 15.0 Data not available M
04434+2556 1186 04 43 25.22 +25 57 01.3 Data not available M
04438+1859 2267 04 43 54.08 +18 59 08.6 Data not available M

04441+1739 2268 Not found −

04443+1923 2269 04 44 16.99 +19 23 11.5 04 44 16.986 +19 23 11.41 M
04450−7026 130 Not found −

04452+2029 2272 04 45 15.82 +20 28 54.7 Data not available P
04452+1829 2273 04 45 18.01 +18 28 43.5 Data not available M

04458−3436 128 04 45 39.36 −34 37 53.6 Data not available M
04468+1744 1187 04 46 49.43 +17 44 54.1 04 46 49.453 +17 44 53.96 M
04500+1658 1189 04 49 58.19 +16 58 27.3 Data not available M
04519−7733 133 04 51 54.49 −77 32 43.1 Data not available P
04522+1905 1191 04 52 14.34 +19 04 17.4 04 52 14.351 +19 04 17.18 M

04525−3631 9180 04 52 32.73 −36 32 01.6 Data not available M
04538+1534 1192 04 53 45.66 +15 34 22.5 Data not available M
04550+1522 1195 04 54 58.93 +15 22 26.1 Data not available M
05001+1536 1197 05 00 02.19 +15 36 13.3 Data not available M
05002+7128 1600 05 00 08.19 +71 28 12.5 05 00 08.209 +71 28 12.56 M

05005+0546 6182 05 00 34.84 +05 46 36.5 Data not available M
05073+7302 1601 Data not available (05 07 17.82 +73 01 28.2) Data not available P
05086−7129 139 Not found −

05139+7611 1603 05 13 38.46 +76 10 16.3 Data not available M
05157−7631 142 05 15 53.70 −76 30 50.5 05 15 53.711 −76 30 50.62 P

05162+8244 1602 05 16 42.84 +82 43 20.1 Data not available P
05238+8350 1605 05 23 50.76 +83 50 15.3 Data not available M
05288+7615 1610 05 28 25.07 +76 13 22.9 Data not available M
05292+7620 1611 05 29 11.05 +76 20 14.9 Data not available M
05319+7548 1612 05 31 32.75 +75 47 23.2 Data not available M
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05330−0812 1200 05 33 04.46 −08 10 52.5 Data not available M
05351−0726 845 05 35 09.49 −07 25 30.7 Data not available M
05368−6400 6190 Not found −

05382+7205 1615 05 38 30.01 +72 04 44.5 Data not available M
05438+8304 1614 Not found Data not available −

05473+7253 1619 05 47 34.13 +72 53 49.0 Data not available M
05543+6909 1620 05 54 33.41 +69 07 36.3 Data not available M
06005+6302 2514 Not found −

06013−6047 152 06 01 18.89 −60 47 09.2 Data not available P
06019+6052 2516 06 01 56.93 +60 52 44.8 Data not available M

06049+6938 1621 Not found −

06049−4329 153 06 04 51.64 −43 30 27.2 Data not available M
06093−3842 154 06 09 20.24 −38 42 56.1 Data not available M
06110+5955 2519 06 11 02.76 +59 55 20.6 Data not available M
06113+0038 6196 Not found −

06118+7825 1622 Not found −

06129+7006 1624 06 12 58.93 +70 05 54.3 Data not available P
06144−4005 156 06 14 27.75 −40 05 07.8 Data not available P
06145−6318 6197 06 14 29.94 −63 18 56.0 Data not available M
06169−6206 158 Not found −

06172+2409 893 Not found −

06205−3109 159 Not found −

06239+7102 1627 06 23 55.47 +71 03 08.2 Data not available P
06271+7252 1628 06 27 07.46 +72 53 51.1 Data not available M
06273+2123 896 06 27 11.35 +21 23 36.6 Data not available M

06297−4649 163 06 29 33.63 −46 48 36.8 Data not available P
06374−6932 6199 06 37 32.28 −69 32 50.1 06 37 32.270 −69 32 50.21 M
06405−3912 170 06 40 44.83 −39 11 50.0 06 40 44.825 −39 11 50.00 P
06417+8450 1630 Not found −

06481+7452 1635 06 47 51.19 +74 50 55.1 Data not available M

06523+7909 1637 06 52 09.62 +79 08 54.2 06 52 09.618 +79 08 54.21 P
07039+6736 2525 07 03 56.11 +67 35 03.9 Data not available P
07040+6838 2524 Not found −

07104+4810 1204 Not found −

07124+6141 2527 07 12 13.15 +61 41 56.5 Data not available M

07150+4830 1205 Not found −

07157+7403 1646 07 15 34.87 +74 02 44.9 Data not available M
07158+7936 1644 07 16 07.52 +79 36 35.4 Data not available M
07165+7417 1647 07 16 35.16 +74 15 33.6 07 16 35.163 +74 15 33.70 P
07186−7932 6205 07 18 40.09 −79 30 21.3 Data not available P

07203−5219 179 07 20 26.50 −52 18 10.3 Data not available M
07231+6435 2531 07 23 00.78 +64 35 08.1 Data not available M
07245+6247 2533 07 24 30.15 +62 45 40.5 Data not available M
07247+8154 1648 07 24 48.87 +81 54 14.5 Data not available P
07247+2330 899 07 24 31.47 +23 30 21.4 07 24 31.460 +23 30 20.94 M

07275−3625 184 07 27 21.15 −36 24 50.1 07 27 21.151 −36 24 49.97 P
07317−6353 188 07 31 36.74 −63 52 27.3 Data not available M
07351+6609 2538 07 35 01.07 +66 10 18.4 Data not available P
07356+6651 2539 Data not available 07 35 32.62 +66 51 02.4 Data not available P
07359+6149 2540 07 35 59.45 +61 50 22.6 Data not available P
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07385+6825 2541 07 38 37.14 +68 24 26.0 Data not available M
07410+5925 2542 Data not available 07 40 54.41 +59 24 32.7 Data not available P
07425+6301 2544 07 42 31.93 +63 00 01.2 Data not available M
07483+6900 1657 07 48 08.37 +69 00 22.7 Data not available P
07493+6503 2554 07 49 13.45 +65 02 56.4 Data not available M

07495+7544 1656 07 49 50.04 +75 43 32.9 Data not available P
07503+7059 1658 07 50 10.16 +70 59 02.4 Data not available P
07525+6926 1661 07 52 20.12 +69 25 35.2 Data not available M
07535−5646 196 07 53 24.98 −56 46 01.6 07 53 24.979 −56 46 01.61 M
07560+6056 2555 07 55 54.26 +60 56 01.8 Data not available M

07570+7152 1662 07 56 52.38 +71 52 13.4 Data not available M
07572+8759 1651 07 58 18.04 +87 57 39.8 Data not available M
08013+6109 2558 08 01 09.28 +61 09 10.1 Data not available M
08021+6742 2559 08 02 10.20 +67 41 51.8 Data not available M
08044−6149 202 08 04 22.33 −61 49 38.4 08 04 22.327 −61 49 38.41 P

08051+8442 1663 Not found −

08052+6520 2560 08 05 21.50 +65 21 16.7 Data not available M
08061+7023 1666 08 06 10.55 +70 23 08.0 Data not available M
08079+6513 2561 08 07 51.31 +65 14 21.0 Data not available M
08088+6950 1669 08 08 52.06 +69 50 30.4 Data not available P

08096+6553 2562 08 09 39.02 +65 52 27.3 Data not available M
08111+4816 1208 08 11 02.10 +48 16 08.3 Data not available P
08135−1629 206 08 13 30.19 −16 28 03.4 Data not available P
08144−5015 209 Not found −

08146−5406 210 08 14 31.10 −54 06 18.3 Data not available M

08155+6349 2566 08 15 21.68 +63 50 29.4 08 15 21.658 +63 50 29.30 M
08160+6907 1674 08 15 52.23 +69 05 52.8 Data not available M
08167+6808 2567 08 16 40.05 +68 08 47.3 Data not available M
08172+6639 2569 08 17 07.27 +66 39 54.5 Data not available M
08178−1927 211 08 17 49.29 −19 26 35.3 Data not available P

08192+7358 1676 08 19 17.69 +73 57 58.5 Data not available M
08193−4239 213 08 19 11.60 −42 39 29.7 Data not available P
08199−1755 212 08 19 58.25 −17 55 17.6 08 19 58.242 −17 55 17.51 P
08207−3012 214 08 20 49.71 −30 11 18.6 08 20 49.718 −30 11 18.52 P
08211+1710 1209 08 21 04.98 +17 09 19.7 Data not available M

08212+7120 1677 08 21 06.73 +71 17 47.2 Data not available P
08212+2254 903 08 21 06.95 +22 54 04.1 08 21 06.950 +22 54 04.11 M
08217+6742 2274 08 21 26.51 +67 41 39.9 08 21 26.496 +67 41 40.03 M
08228−5727 217 Not found −

08235+1434 1210 08 23 28.88 +14 31 46.8 08 23 28.871 +14 31 46.05 M

08237+1434 1211 08 23 40.83 +14 32 13.1 Data not available M
08239+6750 2276 08 23 47.74 +67 50 21.7 Data not available M
08251+6429 2575 Not found −

08252+1822 1213 08 25 10.41 +18 20 56.1 Data not available M
08253+8010 1678 08 25 30.92 +80 09 44.0 Data not available P

08259+6541 22782 08 25 54.47 +65 39 37.8 Data not available M
08259+6541 22784 08 25 52.95 +65 39 00.8 Data not available M
08259−5800 2202 08 25 31.66 −58 01 45.0 Data not available P
08259−5800 2204 Not found −

08303+6253 2282 08 30 16.74 +62 52 55.6 Data not available M
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08309+2004 1214 08 30 50.14 +20 03 21.8 Data not available M
08342−2458 226 08 34 17.88 −24 57 33.9 08 34 17.886 −24 57 33.82 P
08356−6020 227 08 35 35.20 −60 19 47.7 Data not available M
08359+1447 1216 08 35 59.57 +14 47 50.3 Data not available M
08360−5809 228 08 35 58.33 −58 08 47.3 08 35 58.340 −58 08 47.41 P

08399+6625 2287 08 40 09.96 +66 24 43.6 08 40 09.981 +66 24 43.89 M
08414+6426 2288 08 41 29.91 +64 25 03.2 Data not available M
08432+6347 1217 08 43 15.24 +63 45 44.5 Data not available P
08433+6350 2290 08 43 26.56 +63 49 08.6 Data not available M
08437+6718 2289 08 43 37.40 +67 17 03.5 Data not available M

08460−5008 234 Not found −

08488+6501 2293 08 48 41.19 +64 59 00.2 Data not available M
08520−4141 237 08 51 57.60 −41 42 19.3 08 51 57.596 −41 42 19.41 P
08527+6408 2297 08 52 40.02 +64 08 21.2 Data not available M
08532−7032 6221 08 53 02.98 −70 33 51.7 Data not available P

08547−0520 239 Not found −

08548+7232 1683 08 54 39.81 +72 31 36.8 Data not available M
08559+4632 908 08 55 54.54 +46 30 54.1 Data not available M
08564+6251 1221 08 56 27.10 +62 50 54.9 Data not available M
08590+7141 1686 08 58 59.75 +71 41 05.7 Data not available M

08598+6018 1222 08 59 35.91 +60 16 16.1 Data not available P
09016+6257 2300 09 01 27.00 +62 55 43.6 Data not available M
09040+6805 1223 09 03 55.33 +68 06 11.4 Data not available M
09041−2505 247 Not found −

09042+6446 2301 09 04 15.49 +64 46 22.6 Data not available M

09044+7528 1689 Data not available 09 04 50.69 +75 27 08.3 Data not available M
09069−4333 249 Not found −

09089+6406 2303 09 08 57.21 +64 06 12.7 Data not available M
09105−4116 254 09 10 31.62 −41 17 27.9 Data not available P
09117+7233 1691 Not found −

09119+7845 16902 09 11 51.07 +78 44 37.0 Data not available M
09119+7845 16903 09 11 51.07 +78 44 37.0 Data not available M
09151−3019 261 09 15 07.28 −30 20 06.9 Data not available M
09156+6526 2576 09 15 28.31 +65 26 45.3 09 15 28.313 +65 26 45.26 M
09156+6456 1224 09 15 32.14 +64 56 40.7 Data not available M

09162+6931 1693 09 16 06.94 +69 30 06.0 Data not available M
09163+7838 1692 09 16 35.45 +78 38 52.2 Data not available M
09176+2833 6225 09 17 40.77 +28 33 17.8 Data not available M
09186−4502 263 09 18 39.79 −45 03 12.5 Data not available M
09187+6038 1225 09 18 27.71 +60 37 35.2 Data not available M

09188+6424 2308 09 18 53.50 +64 25 00.5 Data not available M
09188+2647 6226 09 18 46.24 +26 45 11.4 Data not available M
09189−6059 264 Not found −

09190+5623 2577 Not found −

09201+6655 2309 09 20 04.66 +66 55 13.3 M

09229+6719 2310 09 22 55.27 +67 18 00.6 Data not available M
09247−6339 267 Not found −

09249+7554 1695 09 24 39.94 +75 55 01.9 Data not available M
09254−5840 268 09 25 26.42 −58 39 48.3 09 25 26.208 −58 39 50.03 M
09259+6022 1228 09 25 47.22 +60 21 50.7 Data not available M
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09263−5744 269 Not found −

09271+8239 1694 Not found −

09335−3047 273 09 33 34.16 −30 45 18.5 Data not available P
09361−6318 276 09 35 43.69 −63 18 47.6 09 35 43.694 −63 18 47.59 P
09363−2214 274 Not found −

09364−6855 277 Not found −

09404+5915 1230 09 40 34.10 +59 14 45.1 Data not available M
09428+7003 1698 Not found −

09445+7926 1697 09 44 41.77 +79 24 46.7 Data not available P
09453+6026 1231 09 45 15.87 +60 25 15.7 Data not available M

09464−6744 284 09 46 03.23 −67 45 20.3 09 46 03.222 −67 45 20.29 P
09466−7627 287 Not found −

09471−6302 285 Not found −

09505+7412 1699 09 50 19.46 +74 11 33.4 Data not available M
09509+7516 1700 09 50 48.20 +75 15 04.6 Data not available M

09582−2943 292 09 58 17.39 −29 42 22.1 Data not available M
09584+7311 1703 09 58 05.41 +73 10 49.5 Data not available M
09588+7944 1701 09 58 45.11 +79 43 38.6 Data not available M
09591+8012 1702 09 59 12.46 +80 10 58.1 Data not available P
09594−1729 293 Not found −

10016+7637 1705 10 01 41.04 +76 36 24.4 Data not available M
10020+7551 1707 10 02 14.39 +75 51 59.3 Data not available P
10075−8249 6231 Not found −

10084+6620 1235 Not found −

10127−3225 297 10 12 36.67 −32 24 36.0 10 12 36.759 −32 24 35.67 M

10159+5321 2850 10 15 46.40 +53 21 01.4 10 15 46.402 +53 21 01.25 M
10176−5639 301 10 17 42.11 −56 38 49.9 10 17 42.116 −56 38 49.84 P
10183+3129 1236 10 18 15.63 +31 29 19.1 M
10199−4148 302 10 19 51.26 −41 48 45.8 10 19 51.609 −41 48 37.56 M
10208+0715 28532 10 20 52.37 +07 14 41.4 Data not available M

10208+0715 28533 10 20 52.37 +07 14 41.4 Data not available M
10216+3754 1237 Not found −

10217+2955 1238 10 21 37.81 +29 55 38.0 Data not available M
10224+0657 2855 10 22 23.51 +06 56 17.4 Data not available M
10225+0733 2854 10 22 25.02 +07 33 06.1 Data not available M

10240+0608 2857 10 24 06.99 +06 07 08.6 Data not available M
10256−4919 305 10 25 25.64 −49 18 39.0 Data not available M
10261+5029 1241 10 26 02.66 +50 27 09.1 Data not available M
10264+6246 2583 10 26 35.86 +62 45 25.2 Data not available M
10266+3401 1242 10 26 33.43 +34 01 40.8 Data not available M

10282+3819 915 10 28 14.28 +38 20 21.3 Data not available M
10295−3822 307 Not found −

10296+0328 2862 10 29 36.04 +03 28 06.6 Data not available M
10301+0520 2864 Data not available 10 30 02.51 +05 20 35.8 Data not available P
10309+0443 2866 10 30 54.10 +04 44 01.3 Data not available M

10311+3014 1243 10 31 07.59 +30 14 32.0 Data not available P
10319+0424 2867 10 31 56.37 +04 23 32.0 Data not available M
10334+3410 916 10 33 13.68 +34 09 12.1 10 33 13.659 +34 09 11.90 M
10355−2941 309 10 35 25.82 −29 42 08.1 Data not available M
10365+8349 1715 10 36 37.68 +83 50 14.1 10 36 37.725 +83 50 14.09 M
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10367+7424 1717 10 36 48.27 +74 21 37.8 Data not available P
10369+0652 2872 10 36 54.74 +06 52 00.2 Data not available M
10372+0305 2873 10 37 15.89 +03 04 22.7 10 37 15.898 +03 04 22.64 M
10376+3032 1252 Not found −

10379+2825 1254 10 37 49.51 +28 24 33.1 Data not available M

10386+0354 2874 10 38 38.51 +03 52 52.3 Data not available M
10388+0603 2875 10 38 48.84 +06 01 31.8 Data not available M
10406−1922 312 10 40 18.86 −19 22 46.7 Data not available M
10408+8015 1718 10 40 33.37 +80 13 19.1 Data not available P
10410+0602 2876 10 40 56.98 +06 01 50.3 Data not available M

10414+5757 2318 Not found −

10428+5653 2585 10 42 45.84 +56 52 35.9 Data not available P
10432+2652 1256 Not found −

10435+0410 2878 10 43 29.53 +04 09 41.6 Data not available M
10441+2806 1257 10 44 04.02 +28 04 38.9 Data not available M

10451+6115 2586 10 44 58.27 +61 14 37.8 Data not available M
10512+5721 2587 10 51 10.84 +57 21 40.9 Data not available M
10523+0012 6233 Not found −

10531−5754 319 Not found −

10544+8032 1721 10 54 00.72 +80 30 24.6 Data not available M

10566+5858 2589 10 56 34.84 +58 59 31.9 Data not available M
10571+5608 2590 10 57 00.47 +56 07 58.4 Data not available M
10571−6635 322 Not found −

10572+4158 6236 Not found −

10580−7025 325 10 57 58.22 −70 24 47.5 Data not available P

10583−8633 335 Not found −

10590−1717 323 10 59 02.78 −17 17 18.2 10 59 02.773 −17 17 18.47 M
10593+7200 1725 10 59 16.82 +71 59 29.7 Data not available P
10599−5813 327 Not found −

11043−6639 332 Not found −

11117−5904 337 Not found −

11189+6131 2597 Not found −

11307+8722 1733 11 30 15.38 +87 19 44.1 Data not available M
11310+6124 2603 Not found −

11313+7814 1734 Not found −

11319+6924 1735 Not found −

11347−2721 1263 Not found −

11360+7634 1736 Not found −

11371−2301 355 11 37 04.79 −23 00 18.4 11 37 04.789 −23 00 18.31 P
11392−2633 1267 11 39 12.75 −26 33 25.6 Data not available M

11403+0112 924 11 40 10.01 +01 12 22.7 Data not available M
11407+0616 925 Not found −

11418+0543 6247 11 41 48.28 +05 46 11.1 Data not available M
11425+5948 2610 Not found −

11443−6515 362 11 44 13.19 −65 16 06.9 Data not available P

11446+6059 2611 11 44 45.24 +60 58 58.7 Data not available M
11456+5651 2612 11 45 34.90 +56 51 14.0 Data not available M
11468−3148 364 11 46 48.94 −31 47 24.4 11 46 48.936 −31 47 24.34 P
11472−2151 1269 11 47 04.96 −21 50 55.1 Data not available M
11478−6023 366 Not found −
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11484+7816 1741 11 48 19.52 +78 15 23.6 Data not available M
11495−1937 368 11 49 30.85 −19 36 42.5 Data not available P
11496−2416 1270 Not found −

11499−4738 369 11 49 49.62 −47 38 59.8 Data not available P
11503+2519 6253 11 50 20.22 +25 18 33.1 11 50 20.179 +25 18 32.72 M

11504+2626 927 11 50 15.65 +26 25 12.6 11 50 15.612 +26 25 12.72 M
11504+2519 928 11 50 20.22 +25 18 33.1 11 50 20.179 +25 18 32.72 M
11507−2537 1271 11 50 36.14 −25 37 32.4 Data not available M
11518+5414 1273 11 51 23.94 +54 11 48.6 Data not available P
11569+6204 2619 11 56 41.58 +62 02 14.0 Data not available M

11589−7103 376 Not found −

12000+5728 2621 12 00 02.66 +57 27 00.4 Data not available M
12020+7618 1745 12 02 03.46 +76 16 57.6 Data not available P
12028+6058 2625 Data not available 12 02 49.00 +60 57 28.4 Data not available M
12036+7832 1746 12 03 48.59 +78 31 45.6 Data not available P

12039+6728 2626 12 03 53.68 +67 27 29.7 Data not available M
12047+7425 1747 12 04 45.14 +74 23 26.8 Data not available M
12064−4423 384 Not found −

12065+5926 2628 Data not available 12 06 27.94 +59 24 34.1 Data not available M
12073+6303 2630 12 07 12.08 +63 01 47.0 Data not available M

12079+2808 1277 12 07 51.99 +28 07 03.4 Data not available M
12084+2638 1279 12 08 24.65 +26 35 51.1 Data not available P
12098+6809 1281 12 09 51.55 +68 08 54.0 Data not available M
12098+3050 1280 12 09 42.73 +30 49 34.2 Data not available M
12100+1846 931 Not found −

12112+6220 2633 12 11 11.89 +62 18 24.5 Data not available P
12113−1958 390 12 11 11.80 −19 57 37.7 12 11 11.758 −19 57 38.06 M
12114+5837 2634 12 11 25.63 +58 36 41.8 Data not available M
12117+6357 2635 12 11 47.54 +63 55 38.9 Data not available M
12133−0714 393 12 13 18.04 −07 14 19.5 Data not available P

12139+6926 1750 12 13 52.03 +69 24 42.9 Data not available M
12139+1023 933 12 13 49.68 +10 22 40.3 Data not available M
12145+2725 1286 Not found −

12153−7231 395 12 15 22.05 −72 30 03.1 Data not available P
12154−4035 396 12 15 24.32 −40 35 45.4 12 15 24.316 −40 35 45.37 P

12169+0258 935 12 16 51.91 +02 58 04.7 Data not available M
12169−2942 400 12 16 48.89 −29 43 11.1 Data not available P
12170+2634 1287 Not found −

12175+3206 6260 12 17 33.21 +32 05 08.2 Identical with 1288 P
12176+3205 1288 12 17 33.21 +32 05 08.2 Identical with 6260 P

12183+2822 1289 Not found −

12186+2715 1290 Not found −

12187−6755 401 Not found −

12189+3119 1291 Not found −

12197+2001 1292 12 19 31.65 +19 59 59.6 Data not available P

12200+6204 2640 12 19 56.08 +62 01 54.7 Data not available M
12204+1857 1293 12 20 17.02 +19 00 02.2 12 20 17.026 +19 00 02.51 P
12214+1223 12952 Not found −

12214+1223 12953 Not found −

12215+6147 1298 Data not available 12 21 28.76 +61 47 55.3 Data not available P
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12218−3404 4052 Not found −

12218−3404 4053 Not found −

12221+1219 6261 12 21 56.53 +12 18 29.3 Data not available M
12225−0524 406 12 22 32.66 −05 24 25.9 Data not available M
12226−3103 407 12 22 41.54 −31 02 56.1 Data not available M

12228+0151 2879 12 22 43.31 +01 50 08.3 Data not available M
12228−4855 408 12 22 46.04 −48 55 10.4 12 22 46.047 −48 55 10.46 P
12230+1851 1302 Data not available 12 22 53.334 +18 50 12.03 Data not available M
12231+1617 1303 Data not available 12 22 59.220 +16 15 55.51 Data not available M
12236+0912 1304 12 23 34.01 +09 10 32.9 12 23 34.016 +09 10 32.97 12 23 34.015 +09 10 33.07 M

12251+1526 1305 12 25 02.06 +15 24 43.1 12 25 02.100 +15 24 42.88 Data not available M
12262+2728 1307 12 26 09.53 +27 26 56.6 12 26 09.627 +27 26 57.26 Data not available P
12266+6429 2642 12 26 39.54 +64 28 13.5 12 26 39.599 +64 28 12.85 Data not available M
12275−0244 2881 12 27 27.29 −02 44 49.9 12 27 27.267 −02 44 49.80 Data not available M
12278+1335 1309 Not found −

12284 +1223 1311 12 28 18.30 +12 22 36.6 12 28 18.390 +12 22 37.43 12 28 18.298 +12 22 36.49 M
12287 +2836 1312 Not found −

12287−7129 410 12 28 39.89 −71 27 50.4 12 28 40.107 −71 27 53.40 Data not available M
12289 +0122 2882 12 28 50.65 +01 21 42.2 Data not available P
12290 +1400 1313 12 28 52.79 +14 00 15.2 12 28 52.813 +14 00 15.40 12 28 52.793 +14 00 15.25 M

12297+6743 2645 12 29 40.97 +67 42 46.0 12 29 40.997 +67 42 45.10 Data not available M
12307+8519 1753 12 30 02.71 +85 18 08.6 12 30 02.756 +85 18 08.52 Data not available M
12307+6756 2647 Not found −

12309−5736 411 12 30 52.22 −57 36 15.9 12 30 52.298 −57 36 15.22 Data not available P
12311+6320 2648 12 30 59.52 +63 19 43.2 12 30 59.630 +63 19 42.79 Data not available M

12314+6810 2650 12 31 35.16 +68 09 59.0 12 31 35.193 +68 09 59.90 Data not available M
12332+1200 1318 12 33 02.43 +12 00 31.2 12 33 02.534 +12 00 30.86 Data not available M
12333+1417 1319 12 33 24.55 +14 15 48.7 12 33 24.604 +14 15 49.46 Data not available M
12334−0130 2883 12 33 24.12 −01 31 06.3 12 33 24.226 −01 31 05.35 Data not available M
12339+5629 1322 12 33 42.19 +56 28 05.9 12 33 42.212 +56 28 05.95 Data not available M

12340+3458 1323 12 33 56.67 +34 56 48.6 12 33 56.702 +34 56 50.59 Data not available P
12340+1921 1324 12 33 56.08 +19 20 23.6 12 33 56.162 +19 20 23.39 Data not available M
12348−0153 2884 12 34 42.09 −01 53 32.3 12 34 42.159 −01 53 31.99 Data not available M
12353+1650 1326 12 35 17.94 +16 48 54.7 12 35 18.089 +16 48 53.34 Data not available M
12358+6550 2652 12 35 55.63 +65 49 36.5 12 35 55.771 +65 49 36.82 Data not available M

12360+6458 2653 Not found −

12361+6231 2654 12 36 03.24 +62 29 44.7 12 36 03.230 +62 29 45.32 Data not available M
12364+1131 1327 12 36 20.24 +11 30 16.9 12 36 20.379 +11 30 16.67 Data not available M
12371+1546 1328 Not found −

12380+6804 2655 12 37 52.89 +68 04 33.9 12 37 52.937 +68 04 34.24 Data not available M

12387+7458 1754 12 38 06.66 +74 57 01.0 12 38 06.715 +74 57 01.02 Data not available M
12387+1710 1329 12 38 36.35 +17 09 29.1 12 38 36.373 +17 09 29.04 Data not available M
12393−5734 416 Not found −

12405−0032 2887 12 40 30.03 −00 32 02.0 12 40 30.193 −00 32 02.92 Data not available M
12416+6546 2657 12 41 38.12 +65 45 40.9 12 41 38.245 +65 45 40.74 Data not available M

12417+4103 6262 Not found −

12418+2616 6263 Not found −

12423+7510 1755 12 42 02.19 +75 08 45.4 Data not available Data not available P
12425+1311 1333 12 42 35.29 +13 11 47.8 12 42 35.452 +13 11 49.59 Data not available M
12426+3008 6265 12 42 45.18 +30 07 27.7 12 42 45.232 +30 07 27.74 Data not available P
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12449+5718 1336 12 44 47.42 +57 17 15.7 12 44 47.464 +57 17 15.42 Data not available P
12457+7133 1756 12 45 33.13 +71 33 53.3 12 45 33.183 +71 33 53.49 Data not available M
12461+6320 2658 12 45 50.81 +63 19 56.4 12 45 50.966 +63 19 55.87 Data not available M
12477+6357 2659 12 47 40.01 +63 57 59.9 12 47 40.076 +63 57 59.81 Data not available P
12483+5653 2660 12 48 10.57 +56 52 15.8 12 48 10.575 +56 52 15.60 Data not available P

12500+5903 1337 12 49 54.75 +59 03 45.4 12 49 54.822 +59 03 45.45 Data not available P
12506−6201 421 Not found −

12511+7117 1759 12 51 05.13 +71 18 29.6 12 51 05.423 +71 18 31.13 Data not available M
12519−5131 422 Not found −

12524+8148 1760 12 52 23.38 +81 49 26.1 12 52 23.506 +81 49 25.86 Data not available M

12534+3339 1339 Not found −

12537−1718 424 12 53 40.22 −17 17 15.4 12 53 40.214 −17 17 13.91 Data not available M
12553+2618 1342 12 55 11.67 +26 18 05.6 12 55 11.753 +26 18 05.89 Data not available M
12553−7248 425 12 54 48.85 −72 50 09.0 12 54 48.876 −72 50 09.01 12 54 48.854 −72 50 09.06 P
12556+5613 1343 12 55 40.56 +56 12 28.7 12 55 40.553 +56 12 28.08 Data not available M

12568+3114 1345 12 56 55.42 +31 13 21.1 12 56 55.488 +31 13 21.38 Data not available M
12571+2330 942 12 56 52.16 +23 29 50.2 12 56 52.099 +23 29 49.93 Data not available M
12572+7927 1762 12 57 08.07 +79 27 45.0 12 57 08.229 +79 27 44.73 Data not available M
12573+3046 1347 12 57 20.26 +30 45 26.5 12 57 20.339 +30 45 26.46 Data not available M
12581+5758 1350 12 58 00.24 +57 57 46.0 12 58 00.270 +57 57 45.60 Data not available M

12595+2000 2894 Not found −

12599+7151 1763 Not found −

13000−4315 428 13 00 01.84 −43 15 43.9 13 00 01.863 −43 15 43.99 Data not available P
13008+2615 1354 13 00 54.34 +26 13 19.1 13 00 54.383 +26 13 19.12 Data not available M
13013+2258 2895 13 01 13.72 +22 56 53.4 13 01 13.747 +22 56 53.41 Data not available M

13039+2728 1357 13 03 54.87 +27 26 37.5 13 03 54.827 +27 26 37.64 Data not available P
13044+6800 2664 13 04 16.83 +68 01 23.0 13 04 16.830 +68 01 22.74 Data not available M
13045+6014 2663 Not found −

13046+3100 1358 Data not available 13 04 29.453 +30 59 00.70 Data not available M
13055+0911 944 13 05 19.91 +09 11 38.8 13 05 19.991 +09 11 38.68 Data not available M

13056+2236 2898 13 05 31.02 +22 35 19.9 13 05 31.000 +22 35 21.13 Data not available M
13076+3100 1362 13 07 30.60 +31 00 01.2 13 07 30.642 +31 00 00.96 Data not available M
13080+2106 2901 13 07 56.25 +21 06 44.7 13 07 56.270 +21 06 44.99 Data not available M
13085+3019 1364 13 08 24.85 +30 19 09.5 13 08 24.898 +30 19 09.76 Data not available M
13086+2550 2903 13 08 30.15 +25 50 03.0 13 08 30.232 +25 50 02.50 Data not available M

13096+7503 1764 13 09 34.88 +75 04 01.5 13 09 34.853 +75 04 01.67 Data not available M
13097+1400 946 13 09 35.65 +13 59 30.4 13 09 35.700 +13 59 30.49 Data not available M
13105+6118 1367 data not available from catalogs Data from Aladin 13 10 22.32 +61 18 02.7 M
13105+3155 2905 13 10 22.88 +31 55 16.8 13 10 22.975 +31 55 17.09 Data not available M
13106+3033 1366 13 10 35.38 +30 32 57.6 13 10 35.446 +30 32 57.61 Data not available M

13110+6619 2669 13 10 57.76 +66 19 14.1 13 10 57.843 +66 19 14.01 Data not available M
13110+5732 2668 13 10 52.59 +57 32 26.5 13 10 52.612 +57 32 26.47 Data not available P
13120+7640 1765 Not found −

13122+3214 1369 13 12 06.90 +32 13 17.9 13 12 06.828 +32 13 18.86 Data not available M
13125−6349 433 13 12 30.89 −63 49 09.7 13 12 30.894 −63 49 09.72 Data not available P

13130+6627 2671 13 12 50.24 +66 27 46.2 13 12 50.340 +66 27 46.05 Data not available P
13130+6341 2670 13 12 56.37 +63 42 16.2 13 12 56.432 +63 42 16.47 Data not available P
13133+2135 1370 13 13 16.88 +21 35 33.3 13 13 16.902 +21 35 33.15 Data not available M
13134+2548 2906 13 13 18.24 +25 49 36.2 13 13 18.335 +25 49 36.31 Data not available M
13138+3009 1371 13 13 45.21 +30 09 38.6 13 13 45.276 +30 09 38.81 Data not available M

47



WDS (2000) LDS 2MASS(J2000) GSC2.2/SSS/Aladin UCAC2(J2000) Status

13144+3140 1372 13 14 15.10 +31 39 59.7 13 14 15.147 +31 40 00.54 Data not available M
13153+2730 1374 Not found −

13158+2532 2909 13 15 52.96 +25 32 57.4 13 15 52.904 +25 32 59.32 Data not available M
13161+8509 1766 13 15 28.84 +85 08 18.8 13 15 28.905 +85 08 18.75 Data not available M
13168+3126 1376 Not found −

13173+2118 2910 13 17 17.88 +21 17 16.5 13 17 17.915 +21 17 16.58 Data not available M
13180+3240 1379 Not found −

13190+3055 1381 Not found −

13203+6104 2673 13 20 07.90 +61 03 28.4 13 20 07.927 +61 03 28.72 Data not available P
13228+6442 2674 13 22 44.92 +64 41 33.4 13 22 44.618 +64 41 33.80 Data not available P

13230−1234 440 13 22 54.37 −12 35 54.1 13 22 54.557 −12 35 53.82 Data not available M
13231+2701 1387 13 23 01.31 +26 59 31.8 13 23 01.403 +26 59 31.66 Data not available M
13234+6027 1388 Not found −

13253+8249 1770 13 25 03.38 +82 49 36.9 13 25 03.514 +82 49 37.12 Data not available M
13263−7133 441 13 26 36.01 −71 31 42.0 13 26 36.026 −71 31 42.30 Data not available P

13282+2809 1389 13 28 04.33 +28 07 54.6 13 28 04.426 +28 07 54.44 Data not available M
13288+2136 948 13 28 51.08 +21 31 00.6 13 28 51.101 +21 31 01.02 13 28 51.065 +21 31 00.37 M
13290−6647 443 13 29 06.27 −66 47 33.5 13 29 06.219 −66 47 33.45 Data not available P
13292+6202 2676 13 29 05.34 +62 01 20.7 13 29 05.352 +62 01 20.44 Data not available M
13304+7905 1774 13 30 32.95 +79 05 12.7 13 30 32.799 +79 05 12.36 Data not available M

13311+7205 1773 Not found −

13335+6718 2322 Data not available 13 33 32.295 +67 18 49.47 Data not available M
13349−6510 450 Not found −

13356+6258 2679 13 35 22.57 +62 58 59.9 13 35 22.723 +62 59 00.11 Data not available P
13358+7634 1776 13 35 41.35 +76 35 09.0 13 35 41.462 +76 35 08.81 Data not available P

13370−1620 455 13 36 59.25 −16 19 44.0 13 36 59.376 −16 19 43.18 Data not available P
13376+2623 1395 13 37 40.05 +26 22 48.2 13 37 40.122 +26 22 49.13 Data not available M
13376−5841 454 13 37 26.00 −58 41 09.4 13 37 26.003 −58 41 09.40 Data not available P
13393+6038 2680 13 39 12.17 +60 37 50.8 13 39 12.254 +60 37 50.58 Data not available M
13417−4932 456 13 41 41.29 −49 33 09.7 13 41 41.322 −49 33 09.48 Data not available P

13419+6722 2325 13 42 07.98 +67 23 19.7 13 42 08.098 +67 23 19.23 Data not available M
13423+6146 2681 13 42 13.17 +61 45 43.1 13 42 13.230 +61 45 43.20 Data not available M
13427+6218 2326 13 42 34.68 +62 17 42.5 13 42 34.829 +62 17 42.22 Data not available P
13437+6612 2327 13 43 50.54 +66 13 07.6 13 43 50.671 +66 13 07.20 Data not available M
13442+6013 2682 13 44 11.81 +60 12 36.8 13 44 11.886 +60 12 36.58 Data not available M

13449+2755 1396 13 45 00.36 +27 54 02.7 13 45 00.390 +27 54 02.55 Data not available M
13453+6033 2683 13 45 18.94 +60 33 17.2 13 45 19.158 +60 33 17.22 Data not available M
13455+7923 1777 13 45 34.89 +79 23 48.3 13 45 34.981 +79 23 48.13 Data not available M
13469+8605 1778 13 44 19.40 +86 03 22.2 13 44 19.339 +86 03 22.27 13 44 19.339 +86 03 22.27 M
13482+0644 6286 Not found −

13487+6005 2685 13 48 32.15 +60 05 09.9 13 48 32.345 +60 05 09.72 Data not available M
13488+1244 949 13 48 45.34 +12 45 41.1 13 48 45.347 +12 45 40.96 13 48 45.346 +12 45 40.92 M
13492+6419 2328 13 49 14.87 +64 22 38.8 13 49 14.840 +64 22 38.78 13 49 14.840 +64 22 38.78 M
13497+8429 1779 13 51 34.77 +84 29 41.7 13 51 34.750 +84 29 41.54 Data not available M
13513−2734 855 13 51 23.21 −27 33 52.0 13 51 23.188 −27 33 50.86 Data not available M

13525+1318 950 13 52 08.34 +13 19 24.3 13 52 08.339 +13 19 25.00 Data not available M
13527+5313 2915 13 52 41.53 +53 14 45.8 13 52 41.560 +53 14 46.45 Data not available M
13543+6651 2331 13 54 22.19 +66 51 29.7 13 54 22.159 +66 51 31.41 Data not available M
13544+6301 2330 13 54 28.41 +63 03 31.8 13 54 28.432 +63 03 31.74 Data not available P
13552+6123 2688 13 54 56.37 +61 22 06.0 13 54 56.095 +61 22 05.82 Data not available M

48



WDS (2000) LDS 2MASS(J2000) GSC2.2/SSS/Aladin UCAC2(J2000) Status

13555+5518 1399 13 55 30.24 +55 17 28.2 13 55 30.427 +55 17 28.72 Data not available M
13570+5825 2690 13 56 51.56 +58 24 47.5 13 56 51.613 +58 24 47.33 Data not available M
13585+5307 2917 13 58 30.53 +53 06 55.9 13 58 30.539 +53 06 56.26 Data not available M
13591+6109 2694 13 59 03.45 +61 08 01.7 13 59 03.498 +61 08 01.69 Data not available M
13599−6909 465 13 59 50.12 −69 09 58.4 13 59 50.334 −69 09 57.83 13 59 50.334 −69 09 57.83 M

14005+8234 1780 14 00 50.32 +82 35 35.7 14 00 50.747 +82 35 35.75 Data not available M
14008+6651 2334 Not found −

14012−6341 467 Not found −

14015+5347 2919 14 01 29.45 +53 46 39.7 14 01 29.413 +53 46 39.57 Data not available M
14016+5409 2918 14 01 26.86 +54 09 06.1 14 01 26.887 +54 09 06.02 Data not available M

14016−2853 469 14 01 35.90 −28 53 01.2 14 01 35.926 −28 53 00.25 Data not available M
14022+7904 17812 14 02 29.83 +79 05 19.3 14 02 29.903 +79 05 18.89 Data not available M
14022+7904 17813 14 02 29.83 +79 05 19.3 14 02 29.903 +79 05 18.89 Data not available M
14023−6652 468 Not found −

14040+5013 2920 14 03 49.42 +50 11 22.3 14 03 49.465 +50 11 23.22 Data not available M

14040−6259 470 Not found
14043+5022 1405 14 04 08.89 +50 20 38.7 14 04 09.088 +50 20 37.31 Data not available M
14057+6517 2335 Not found −

14080+6209 2701 14 07 59.47 +62 08 27.4 14 07 59.466 +62 08 27.33 Data not available M
14083−6151 473 Not found −

14086−5949 474 14 08 30.18 −59 48 23.2 14 08 30.179 −59 48 23.31 Data not available P
14114+1804 1407 14 11 25.27 +18 03 34.2 14 11 25.362 +18 03 34.61 Data not available M
14125+1646 1408 14 12 24.89 +16 46 13.1 14 12 24.918 +16 46 13.23 Data not available M
14126−4749 479 14 12 39.05 −47 46 13.6 14 12 39.047 −47 46 13.51 14 12 39.044 −47 46 13.53 M
14146+6240 2339 14 14 22.27 +62 39 56.5 14 14 22.241 +62 39 56.39 Data not available P

14157−7742 478 14 15 35.93 −77 41 46.9 14 15 35.866 −77 41 46.84 Data not available P
14158+5325 2927 14 15 46.82 +53 26 08.3 14 15 46.843 +53 26 08.33 Data not available M
14162+5834 2708 14 16 06.92 +58 34 08.2 14 16 06.981 +58 34 09.12 Data not available M
14166+5048 1412 Not found −

14167+7933 1787 14 17 08.34 +79 33 16.2 14 17 08.606 +79 33 16.16 Data not available P

14168+2013 1411 Not found −

14172+0835 955 14 17 04.27 +08 34 21.3 14 17 04.260 +08 34 22.02 Data not available M
14174+6304 1414 14 17 22.77 +63 03 46.6 14 17 22.706 +63 03 46.86 Data not available M
14178+1952 1413 Not found −

14180+8720 1795 14 14 54.36 +87 19 01.7 14 14 54.658 +87 19 01.71 Data not available P

14189+1812 956 14 18 41.08 +18 12 20.6 14 18 41.080 +18 12 20.50 14 18 41.041 +18 12 20.82 M
14189−1752 486 Not found −

14196+7917 1789 14 19 37.50 +79 17 50.4 14 19 37.698 +79 17 50.03 Data not available M
14203+1608 1416 Not found −

14238−1645 487 14 23 50.45 −16 46 02.2 14 23 50.437 −16 46 02.41 14 23 50.439 −16 46 02.41 P

14243+3917 958 14 24 08.72 +39 17 25.8 14 24 08.768 +39 17 25.51 Data not available M
14245−2953 488 Not found −

14248+7619 1792 Data not available 14 24 32.204 +76 18 54.08 Data not available M
14268−0307 62952 14 26 59.76 −03 08 24.2 14 26 59.802 −03 08 23.23 14 26 59.765 −03 08 24.26 M
14268−0307 62953 14 26 32.32 −03 08 47.2 14 26 32.363 −03 08 46.33 Data not available M

14284+0520 961 14 28 21.52 +05 19 01.4 14 28 21.795 +05 19 01.95 Data not available M
14305+6544 2344 Not found −

14306+7919 1798 14 31 00.61 +79 19 00.9 14 31 00.814 +79 19 02.66 Data not available M
14316+7342 1797 14 31 45.39 +73 42 19.0 14 31 45.456 +73 42 18.91 Data not available P
14317+7025 1796 14 31 53.42 +70 24 18.6 14 31 53.399 +70 24 18.91 Data not available M
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14319+7847 1799 14 31 46.16 +78 47 48.6 14 31 46.335 +78 47 48.21 Data not available M
14334+6236 2711 Data not available 14 33 28.086 +62 35 47.30 Data not available M
14340−6109 491 Not found −

14345−1609 6296 14 34 30.24 −16 10 29.8 14 34 30.138 −16 10 29.57 Data not available M
14350+6355 2345 14 34 15.56 +63 56 10.6 14 34 15.555 +63 56 10.45 Data not available P

14354+0609 963 14 35 08.44 +06 09 24.6 14 35 08.565 +06 09 23.93 Data not available M
14365+1104 964 14 36 33.75 +11 02 33.2 14 36 33.567 +11 02 35.02 Data not available M
14367+7410 1802 14 36 56.63 +74 10 24.2 14 36 56.675 +74 10 24.33 Data not available M
14379+5851 2712 14 37 52.40 +58 50 48.0 14 37 52.393 +58 50 48.08 Data not available M
14400−0133 498 14 40 03.97 −01 33 41.0 14 40 03.999 −01 33 40.99 Data not available M

14401−3216 496 14 40 15.67 −32 15 32.2 14 40 15.657 −32 15 31.76 14 40 15.664 −32 15 32.20 P
14411+7654 1804 14 41 12.71 +76 54 04.6 14 41 12.471 +76 54 05.42 Data not available P
14412−4726 497 14 41 05.45 −47 26 37.2 14 41 05.545 −47 26 34.98 14 41 05.545 −47 26 34.97 M
14416+6800 2346 14 41 50.12 +68 01 12.2 14 41 50.562 +68 01 11.76 Data not available M
14423+6015 2347 14 42 09.92 +60 14 21.8 14 42 10.013 +60 14 22.04 Data not available M

14455+6800 2348 Not found −

14476−4617 504 Not found −

14488−6749 502 Not found −

14506−6427 506 Not found −

14513−4447 509 14 51 19.09 −44 45 53.4 14 51 18.959 −44 45 53.88 14 51 19.089 −44 45 53.31 M

14531−3717 510 14 53 01.11 −37 17 01.9 14 53 01.125 −37 17 01.21 Data not available P
14544+7940 1805 14 54 37.31 +79 40 10.3 14 54 37.503 +79 40 10.10 Data not available M
14558−6423 512 Not found −

14580−6317 6300 Not found −

14581−6317 856 Not found −

14585+4142 6301 Not found −

14589+5533 1418 14 58 36.60 +55 32 12.2 14 58 36.669 +55 32 11.74 Data not available P
14596+2834 6302 14 59 30.63 +28 33 38.8 14 59 30.554 +28 33 39.55 Data not available P
14599+5352 1419 14 59 43.70 +53 51 14.8 Data not avai able Data not available M
15009−7828 513 Not found −

15040+5516 1420 15 04 02.67 +55 14 42.3 15 04 02.818 +55 14 41.97 Data not available M
15046+7130 1806 15 04 48.11 +71 28 51.8 15 04 48.198 +71 28 51.23 Data not available M
15048+6314 2352 Data not available 15 04 47.923 +63 13 15.09 Data not available M
15051+7703 1809 15 04 42.55 +77 03 21.0 15 04 42.589 +77 03 22.51 Data not available M
15052−7330 517 15 04 39.95 −73 33 13.9 15 04 39.953 −73 33 13.73 Data not available P

15081+7341 1810 15 08 08.47 +73 42 08.0 15 08 08.266 +73 42 08.25 Data not available M
15088+6311 2353 Not found −

15094+6552 2354 15 09 31.24 +65 52 21.7 15 09 31.236 +65 52 21.50 Data not available M
15102+7422 1811 15 10 11.10 +74 23 03.6 15 10 11.484 +74 23 03.16 Data not available M
15103+7648 1812 15 10 10.10 +76 48 30.2 15 10 10.139 +76 48 30.23 Data not available P

15112+6245 2355 15 11 12.94 +62 45 38.2 15 11 12.965 +62 45 38.11 Data not available M
15121+1824 5163 Not found −

15122+6017 2714 15 12 15.93 +60 17 51.9 15 12 15.982 +60 17 51.37 Data not available P
15144−5752 521 Not found −

15172+6016 2716 15 17 09.27 +60 16 43.8 15 17 09.281 +60 16 43.89 Data not available M

15174+6733 2357 15 17 20.21 +67 34 30.5 15 17 20.267 +67 34 31.61 Data not available M
15184+7044 1816 15 18 22.56 +70 43 47.3 15 18 22.690 +70 43 46.62 Data not available P
15188+7138 1817 15 18 46.58 +71 38 00.9 15 18 46.674 +71 38 00.84 Data not available M
15207+7216 1818 15 20 43.65 +72 14 19.6 15 20 43.917 +72 14 21.41 Data not available M
15213−5107 523 15 21 15.71 −51 07 36.6 15 21 15.719 −51 07 36.52 Data not available P
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15220+6254 2718 Not found −

15224−4301 525 Not found −

15228−4211 526 15 22 49.89 −42 10 14.4 15 22 49.926 −42 10 14.27 15 22 49.893 −42 10 14.53 M
15248−5649 528 Not found −

15266+7701 1821 15 26 35.88 +77 02 19.6 15 26 36.222 +77 02 19.59 Data not available M

15284−7217 530 Not found −

15288+5908 2721 15 28 52.65 +59 07 08.5 15 28 52.683 +59 07 08.47 Data not available P
15340+7632 1824 15 33 59.44 +76 32 13.5 15 33 59.508 +76 32 12.78 Data not available M
15379+6942 1826 Data not available 15 37 54.408 +69 40 22.33 Data not available P
15384+6033 2724 Data from Aladin 15 38 33.20 +60 32 34.9 P

15386+7958 1827 Not found −

15391+5812 2725 15 39 04.21 +58 11 15.9 15 39 04.314 +58 11 15.44 Data not available P
15416−4409 536 15 41 37.32 −44 09 11.9 15 41 37.332 −44 09 11.85 15 41 37.321 −44 09 11.94 P
15446+4520 1426 Not found −

15449+7502 1829 15 44 53.22 +75 01 22.5 15 44 53.470 +75 01 22.81 Data not available M

15477−6924 538 15 47 32.69 −69 23 21.8 15 47 33.234 −69 23 22.39 Data not available P
15497+7132 18302 Data not available 15 49 40.435 +71 31 43.45 Data not available M
15497+7132 18303 Data not available 15 49 40.435 +71 31 43.45 Data not available M
15500+6857 2358 Not found −

15504+4715 1427 15 50 22.16 +47 15 17.0 15 50 22.042 +47 15 16.47 Data not available P

15541+4427 1428 15 54 04.03 +44 25 44.0 15 54 04.133 +44 25 42.53 Data not available M
15563+5656 2363 15 56 09.13 +56 55 38.2 15 56 09.185 +56 55 38.27 Data not available M
15565+6043 2727 Not found −

15570+7143 1831 15 57 00.24 +71 43 04.8 15 57 00.169 +71 43 04.97 Data not available M
15583+6839 2365 15 58 13.59 +68 39 10.9 15 58 13.622 +68 39 10.61 Data not available P

15587+7628 1833 15 58 42.77 +76 29 51.7 15 58 43.077 +76 29 51.13 Data not available M
15588+7425 1832 15 58 08.47 +74 25 16.6 15 58 08.472 +74 25 16.64 Data not available M
16002−6110 545 Not found −

16005+8307 1837 16 01 21.59 +83 06 56.6 16 01 21.086 +83 06 58.67 Data not available M
16051+6356 2366 16 05 04.23 +63 55 21.5 16 05 04.306 +63 55 21.48 Data not available M

16079−6237 549 Not found −

16095+6959 1839 16 09 35.08 +69 57 48.5 16 09 35.131 +69 57 48.19 Data not available P
16114+4521 1433 16 11 26.43 +45 19 17.5 16 11 26.447 +45 19 17.45 16 11 26.445 +45 19 17.44 M
16115+6104 2371 16 11 26.66 +61 03 05.1 16 11 26.706 +61 03 04.68 Data not available P
16126+7315 1840 16 12 37.90 +73 15 09.2 16 12 38.155 +73 15 10.18 Data not available M

16135−5647 553 Not found −

16184+6205 2374 16 18 22.85 +62 03 44.9 16 18 22.725 +62 03 43.77 Data not available M
16185+6129 2375 16 18 34.03 +61 28 31.7 16 18 34.085 +61 28 31.31 Data not available M
16185−3302 554 Not found −

16188+6232 2377 16 18 55.64 +62 31 29.8 16 18 55.733 +62 31 29.76 Data not available M

16204−2423 557 16 20 27.74 −24 23 14.7 16 20 27.750 −24 23 14.99 Data not available M
16221+0507 984 16 21 55.21 +05 07 26.7 16 21 55.210 +05 07 26.55 16 21 55.208 +05 07 26.58 M
16221−5052 857 Not found −

16236+6721 2380 16 23 32.68 +67 21 31.0 16 23 32.799 +67 21 30.46 Data not available M
16224−6140 556 Not found −

16255−6206 558 Not found −

16263+6610 2381 16 26 17.54 +66 08 58.4 16 26 17.603 +66 08 57.71 Data not available M
16268+6450 2383 Not found −

16269+6343 2384 16 26 46.77 +63 42 06.9 16 26 46.808 +63 42 07.06 Data not available P
16275+2310 1435 Not found −
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16285+6149 2729 16 28 27.02 +61 46 59.2 16 28 27.005 +61 46 59.48 Data not available P
16294+6726 2385 Data not available 16 29 30.904 +67 25 40.52 Data not available M
16314+6606 2387 16 31 22.16 +66 06 59.1 16 31 22.296 +66 06 58.77 Data not available M
16328+6254 2388 Data not available 16 32 42.749 +62 52 43.62 Data not available M
16333+6333 2390 16 33 20.13 +63 31 26.5 16 33 20.168 +63 31 25.71 Data not available M

16333−3510 564 16 33 12.96 −35 09 26.1 16 33 13.038 −35 09 26.68 Data not available M
16342+6343 2391 Not found −

16349+7019 1848 16 34 56.47 +70 19 00.5 16 34 56.637 +70 19 00.21 Data not available M
16352+6416 2393 16 35 04.65 +64 15 42.8 16 35 04.666 +64 15 42.39 Data not available M
16356+7343 1850 Not found −

16356−3357 566 Not found −

16357+8521 1854 16 36 21.69 +85 21 47.5 16 36 21.510 +85 21 47.65 Data not available M
16366+6354 2394 16 36 33.09 +63 53 45.2 16 36 33.124 +63 53 44.46 Data not available P
16374−6136 565 Not found −

16386−5310 567 Not found −

16391+7256 1853 Not found −

16423+8801 1861 Not found −

16425+6322 2395 16 42 25.70 +63 21 04.6 16 42 25.701 +63 21 07.04 Data not available M
16435+6345 2396 Not found −

16437+8221 1856 16 43 47.79 +82 20 28.0 16 43 47.790 +82 20 27.48 Data not available M

16479+6906 1855 16 47 48.62 +69 04 33.9 16 47 48.694 +69 04 33.39 Data not available M
16487+6359 2399 16 48 46.18 +63 59 13.7 16 48 46.201 +63 59 13.36 Data not available M
16531−4924 572 16 53 04.49 −49 24 21.9 16 53 04.495 −49 24 21.43 16 53 04.484 −49 24 21.69 P
16542+6944 1858 16 54 12.95 +69 43 03.6 16 54 13.262 +69 43 05.99 Data not available M
16542+6001 2402 16 54 20.79 +60 00 46.1 16 54 20.948 +60 00 45.24 Data not available M

16549+5948 2403 16 54 51.26 +59 46 24.6 16 54 51.307 +59 46 24.20 Data not available M
16563+6742 2404 Not found −

16588+6151 2405 16 58 41.82 +61 50 18.1 16 58 41.911 +61 50 17.48 Data not available M
16589+6851 1859 16 58 57.40 +68 50 43.8 16 58 57.489 +68 50 43.48 Data not available M
17007−4646 579 17 00 40.35 −46 45 27.5 17 00 40.334 −46 45 27.52 17 00 40.355 −46 45 27.68 P

17031+8426 1862 17 02 54.44 +84 25 34.4 17 02 54.648 +84 25 34.10 Data not available M
17038−4935 581 Not found −

17068−4756 584 17 06 49.30 −47 55 25.9 17 06 49.302 −47 55 25.74 17 06 49.292 −47 55 25.98 P
17072+0647 988 17 06 56.78 +06 47 48.2 17 06 56.775 +06 47 48.26 17 06 56.769 +06 47 48.24 M
17151+6010 1440 17 15 00.79 +60 10 26.0 17 15 00.821 +60 10 25.27 Data not available M

17154+6252 1441 Not found −

17164+1303 990 17 16 23.28 +13 05 41.8 17 16 23.354 +13 05 43.57 Data not available M
17165+0413 989 17 16 15.73 +04 13 50.7 17 16 15.736 +04 13 49.96 Data not available M
17166+6107 6318 Data not available 17 16 34.428 +61 06 29.91 Data not available M
17179+6718 2732 17 17 56.26 +67 17 13.4 17 17 56.063 +67 17 12.70 Data not available M

17187+0157 991 17 18 35.16 +01 56 53.2 17 18 35.393 +01 56 55.03 17 18 35.151 +01 56 52.99 M
17199+8503 1867 17 19 14.90 +85 02 12.6 17 19 15.024 +85 02 12.17 Data not available M
17208+0156 6319 Not found −

17211+5637 1444 17 20 56.42 +56 37 14.2 17 20 56.456 +56 37 14.74 Data not available M
17249−3530 595 17 24 56.18 −35 28 37.5 17 24 56.184 −35 28 37.19 Data not available P

17260−2727 596 Not found −

17275−4709 597 17 27 24.81 −47 09 52.6 17 27 24.814 −47 09 52.38 17 27 24.805 −47 09 52.59 P
17276+6131 1446 17 27 28.02 +61 32 29.5 17 27 27.917 +61 32 28.80 Data not available M
17286+6642 2733 17 28 30.86 +66 43 00.2 17 28 30.833 +66 43 00.59 Data not available M
17292+7426 1868 17 29 05.00 +74 25 59.5 17 29 05.116 +74 25 57.89 Data not available M
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17294+8123 1870 17 29 35.08 +81 22 34.4 17 29 35.111 +81 22 34.38 Data not available M
17299+6224 1447 17 29 55.55 +62 23 59.4 17 29 55.569 +62 23 58.70 Data not available M
17317+6051 1448 17 31 31.36 +60 50 52.2 17 31 31.407 +60 50 51.49 Data not available M
17323+5718 1449 17 32 14.56 +57 18 09.8 17 32 14.576 +57 18 09.28 Data not available M
17341−6357 601 17 34 13.39 −63 56 50.7 17 34 13.363 −63 56 50.14 Data not available P

17362−6331 604 17 36 11.19 −63 30 39.5 17 36 11.193 −63 30 39.41 Data not available P
17374−5103 606 17 37 23.32 −51 03 31.3 17 37 23.330 −51 03 31.39 17 37 23.323 −51 03 31.47 P
17378−2959 6322 Not found −

17391+6509 2737 17 39 14.17 +65 08 39.3 17 39 14.238 +65 08 39.02 Data not available P
17397−1712 607 17 39 46.06 −17 12 04.4 17 39 46.046 −17 12 04.35 17 39 46.062 −17 12 04.38 P

17420+6500 2738 17 41 48.93 +65 01 04.9 17 41 48.990 +65 01 04.35 Data not available M
17421+1707 1001 Not found −

17444+5819 1451 17 44 27.29 +58 18 40.0 17 44 27.334 +58 18 40.62 Data not available M
17462+8032 1877 17 46 03.70 +80 31 47.2 17 46 03.753 +80 31 46.32 Data not available M
17462+6403 2740 17 45 58.34 +64 02 59.4 17 45 58.370 +64 02 59.06 Data not available M

17471+6455 2741 17 46 56.19 +64 56 08.4 17 46 56.307 +64 56 07.49 Data not available M
17483−7429 608 17 48 27.71 −74 27 56.0 17 48 27.747 −74 27 54.76 Data not available P
17494+7306 1878 Data not available 17 49 24.739 +73 05 31.06 Data not available M
17512−4251 614 Not found −

17515−7748 609 Not found −

17524+6520 2742 17 52 22.17 +65 19 09.3 17 52 22.211 +65 19 09.58 Data not available M
17580−5645 616 17 58 03.91 −56 46 09.9 17 58 04.142 −56 46 09.79 17 58 03.897 −56 46 09.99 M
17590+7634 1881 Data not available 17 58 37.327 +76 34 22.77 Data not available M
18007−4321 620 Not found −

18100−3458 627 Not found −

18114+6721 1462 18 11 39.68 +67 21 34.1 18 11 39.684 +67 21 34.33 18 11 39.684 +67 21 34.33 M
18125−6200 626 Not found −

18147+6045 2409 18 14 32.15 +60 44 20.2 18 14 32.208 +60 44 20.22 Data not available M
18155−0220 6324 18 15 27.73 −02 21 49.9 18 15 27.762 −02 21 48.56 18 15 27.720 −02 21 50.17 M
18186+0255 6326 18 18 37.82 +02 54 44.7 Data not available Data not available P

18199−5121 637 Not found −

18203+1519 1010 18 20 23.93 +15 19 14.0 18 20 23.990 +15 19 17.72 Data not available M
18208+8158 1885 18 20 26.30 +81 57 08.1 18 20 26.462 +81 57 07.59 Data not available M
18212−7322 630 18 21 10.92 −73 21 28.8 18 21 10.984 −73 21 28.37 Data not available P
18232−7310 634 Not found −

18252−8442 623 18 26 33.37 −84 40 48.9 18 26 33.163 −84 40 48.48 18 26 33.201 −84 40 48.82 P
18263+6013 1465 Data from Aladin 18 26 01.10 +60 14 25.4 P
18276+7000 1886 Not found −

18303+6244 2415 Not found −

18308−1108 642 18 30 41.27 −11 08 31.7 18 30 41.262 −11 08 31.08 18 30 41.276 −11 08 31.84 P

18322+8415 1888 18 31 54.94 +84 14 26.1 18 31 55.105 +84 14 25.45 Data not available M
18338+5823 2416 18 33 50.03 +58 21 45.9 18 33 50.034 +58 21 45.41 Data not available M
18361+6100 2417 18 35 58.48 +61 00 59.1 18 35 58.496 +61 00 59.04 18 35 58.496 +61 00 59.05 M
18373+6147 2418 18 37 17.95 +61 48 22.7 18 37 17.920 +61 48 22.49 Data not available P
18375−6856 643 Not found −

18382−6638 646 18 38 19.95 −66 37 34.6 18 38 19.955 −66 37 34.38 18 38 19.949 −66 37 34.60 P
18397+7455 1889 18 39 10.99 +74 53 39.0 18 39 11.133 +74 53 38.95 Data not available M
18404−7201 647 Not found −

18411+2447 6330 18 41 09.78 +24 47 14.4 18 41 09.529 +24 47 15.10 Data not available P
18420+6109 2747 18 41 48.86 +61 08 54.7 18 41 48.871 +61 08 56.67 Data not available M
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18426+6420 2420 18 42 24.64 +64 19 43.3 18 42 24.662 +64 19 43.36 Data not available M
18427+8239 1893 18 42 41.14 +82 40 09.8 18 42 41.123 +82 40 09.42 Data not available M
18441+7129 1891 18 44 09.71 +71 29 17.8 18 44 09.981 +71 29 16.51 Data not available M
18472+6215 2749 18 47 04.04 +62 14 14.4 18 47 04.080 +62 14 13.83 Data not available M
18474−3637 653 18 47 27.24 −36 35 36.9 18 47 27.233 −36 35 34.64 Data not available P

18474−6552 650 18 47 26.17 −65 52 11.2 18 47 26.129 −65 52 10.95 18 47 26.166 −65 52 11.15 P
18480+6113 2750 18 47 48.28 +61 12 12.6 18 47 48.313 +61 12 12.15 Data not available P
18483+6044 2751 Not found −

18524+6256 2753 18 52 20.34 +62 55 37.2 18 52 26.115 +62 55 35.57 Data not available M
18539+7840 1895 18 54 01.08 +78 39 25.8 18 54 01.106 +78 39 25.73 Data not available M

18551+6757 2424 Data not available 18 55 06.704 +67 57 19.34 Data not available M
18599−4054 661 19 00 04.48 −40 55 42.0 19 00 04.487 −40 55 42.11 Data not available P
19004+0552 6333 Not found −

19008+6125 2755 19 00 40.97 +61 24 09.4 19 00 40.953 +61 24 08.61 Data not available M
19016+8739 1905 19 10 44.27 +87 43 28.2 19 10 43.901 +87 43 28.24 Data not available P

19017+6308 2426 19 01 37.29 +63 06 38.5 19 01 37.499 +63 06 38.57 Data not available M
19022+6702 2427 19 02 07.25 +67 02 21.0 19 02 07.426 +67 02 20.36 Data not available M
19023+7834 1898 19 02 16.51 +78 35 11.4 19 02 16.511 +78 35 11.45 Data not available M
19050+6928 1899 Not found −

19067+6716 2760 19 06 30.91 +67 15 51.0 19 06 30.928 +67 15 51.02 19 06 30.928 +67 15 51.02 M

19069+6501 2428 19 06 38.43 +65 01 07.0 19 06 38.153 +65 01 08.59 Data not available M
19069+6320 2759 Not found −

19074+5919 2761 19 07 30.26 +59 20 01.2 19 07 30.067 +59 19 59.11 Data not available M
19079−6410 665 19 07 43.84 −64 09 08.1 19 07 44.148 −64 09 07.03 Data not available P
19081−6822 664 Not found −

19099+7750 1900 19 09 42.96 +77 51 17.8 19 09 42.882 +77 51 17.19 Data not available M
19121+7142 1901 19 12 01.88 +71 43 47.1 19 12 02.019 +71 43 46.40 Data not available M
19127+7948 1902 19 12 30.64 +79 48 54.3 19 12 31.067 +79 48 53.69 Data not available M
19136+8012 1903 19 13 26.56 +80 12 58.3 19 13 26.548 +80 12 57.11 Data not available M
19137+1335 1019 19 13 39.24 +13 36 12.0 19 13 39.244 +13 36 12.65 Data not available M

19140−6602 668 Not found −

19152−6758 669 19 15 17.63 −67 58 42.8 19 15 17.626 −67 58 42.30 Data not available P
19170−5239 673 19 17 02.30 −52 38 48.5 19 17 02.296 −52 38 46.46 Data not available M
19181−6214 672 Not found −

19186−7023 671 Not found −

19202+6404 2433 19 20 04.00 +64 04 42.0 19 20 04.149 +64 04 43.47 Data not available P
19205+6214 2763 19 20 26.42 +62 15 08.7 19 20 26.522 +62 15 07.99 Data not available M
19210−2441 677 19 20 58.19 −24 40 03.7 19 20 58.181 −24 40 03.10 19 20 58.184 −24 40 03.80 P
19228+7137 1904 19 22 47.64 +71 37 41.6 19 22 47.799 +71 37 40.31 Data not available M
19239−6732 676 19 23 28.45 −67 32 52.0 19 23 28.443 −67 32 52.14 19 23 28.475 −67 32 52.03 P

19286+6859 2438 19 28 30.14 +68 58 46.8 19 28 30.126 +68 58 46.67 Data not available M
19296+2407 1022 Not found −

19297+6607 2439 19 29 44.27 +66 06 01.3 19 29 43.914 +66 06 00.66 Data not available P
19297+6128 2768 19 29 44.85 +61 27 23.4 19 29 44.882 +61 27 23.63 Data not available M
19321+5946 2771 Not found −

19323+7323 1910 19 32 23.06 +73 25 03.9 19 32 23.052 +73 25 05.79 Data not available P
19320+6636 2442 19 31 56.65 +66 37 07.2 19 31 56.644 +66 37 07.10 19 31 56.644 +66 37 07.11 M
19324+6648 2443 Not found −

19327+6811 2444 Not found −

19330+6819 2445 19 33 01.26 +68 19 42.2 19 33 01.373 +68 19 42.96 Data not available M
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19332+0343 1025 Not found −

19335−5051 680 19 33 28.30 −50 51 49.6 19 33 28.330 −50 51 48.94 Data not available P
19341+6232 2772 19 34 04.51 +62 33 13.1 19 34 04.537 +62 33 12.87 Data not available P
19344+8623 1916 19 33 29.16 +86 23 36.2 19 33 28.830 +86 23 35.58 Data not available M
19349−4820 681 19 34 54.74 −48 20 47.6 19 34 54.723 −48 20 46.73 Data not available M

19389+3512 6336 19 38 48.67 +35 12 36.2 19 38 48.806 +35 12 31.85 Data not available P
19398+7553 1913 19 40 03.77 +75 52 15.5 19 40 03.686 +75 52 15.34 Data not available M
19414+6820 2779 19 41 27.21 +68 19 40.8 19 41 27.072 +68 19 41.07 Data not available M
19443+7538 1915 19 44 30.95 +75 36 37.0 19 44 30.860 +75 36 36.58 Data not available M
19443+7453 1914 19 44 07.55 +74 54 08.8 19 44 07.902 +74 54 10.68 Data not available M

19465+8311 1918 Not found −

19478−6645 686 19 47 31.52 −66 45 26.3 19 47 31.498 −66 45 26.27 19 47 31.520 −66 45 26.36 P
19483+8437 1923 19 47 41.95 +84 36 57.8 19 47 42.025 +84 36 57.22 Data not available M
19504−7742 684 Not found −

19515+7607 1920 Not found −

19526+7318 1921 19 52 28.11 +73 18 54.1 19 52 28.043 +73 18 53.75 Data not available P
19528+6732 2446 19 52 51.39 +67 32 05.3 19 52 51.427 +67 32 05.83 Data not available M
19531−6606 688 Not found −

19548−6721 689 Not found −

19549−6726 690 19 54 56.87 −67 24 04.2 19 54 56.887 −67 24 04.76 Data not available P

19553+8327 1926 19 54 43.42 +83 26 38.2 19 54 43.328 +83 26 38.27 Data not available M
19562+5749 2783 Not found −

19562−6714 691 Not found −

19571+0207 1031 19 56 59.75 +02 06 44.0 19 56 59.887 +02 06 46.43 Data not available M
20086+7047 1927 20 08 16.07 +70 46 04.9 20 08 16.370 +70 46 06.94 Data not available P

20109+7616 1929 20 09 57.19 +76 15 51.7 20 09 57.110 +76 15 51.97 Data not available P
20117+0625 1036 Not found −

20119+5906 1467 20 11 49.93 +59 06 43.7 20 11 49.939 +59 06 43.08 Data not available P
20129+5848 2792 20 12 50.74 +58 49 10.3 20 12 50.511 +58 49 10.36 Data not available P
20145+6152 2793 Not found −

20157+0715 1038 Not found −

20163−4826 707 20 16 28.09 −48 26 23.0 20 16 28.767 −48 26 15.37 Data not available M
20168−8419 695 Not found −

20171+6943 1930 20 16 58.78 +69 41 03.5 20 16 58.762 +69 41 03.13 Data not available P
20174+1643 1039 Not found −

20185+6122 1469 Not found −

20185−7112 705 Not found −

20198+6333 2451 Not found −

20202+6118 1471 Not found −

20219−2153 709 20 21 51.13 −21 52 07.9 20 21 51.111 −21 52 07.36 20 21 51.127 −21 52 08.13 P

20232+2122 1041 Not found −

20243+6927 2452 20 24 21.59 +69 28 14.9 20 24 21.568 +69 28 14.71 Data not available M
20248+8636 1935 Not found −

20254+5424 6341 Not found −

20274−7101 710 20 27 31.88 −71 00 54.6 20 27 31.803 −71 00 53.55 Data not available P

20310+3847 1043 20 31 05.25 +38 47 00.6 20 31 05.267 +38 47 01.21 20 31 05.246 +38 47 00.49 P
20380+6348 2455 Not found −

20392−1850 6415 Not found −

20447−6319 719 Not found −

20463−0258 724 20 46 24.80 −02 57 55.8 20 46 24.811 −02 57 55.98 20 46 24.810 −02 57 55.77 M
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20485+7517 1940 20 48 15.02 +75 18 37.2 20 48 14.864 +75 18 36.01 Data not available P
20485+4519 2456 Not found −

20508+4238 2457 20 50 42.98 +42 38 20.5 20 50 42.991 +42 38 20.51 Data not available P
20514+4134 2460 20 51 19.87 +41 32 52.7 20 51 19.866 +41 32 52.54 Data not available M
20515+7304 1941 20 51 31.94 +73 03 34.1 20 51 31.866 +73 03 33.32 Data not available P

20517+4317 2461 20 51 38.65 +43 16 41.4 20 51 38.672 +43 16 41.52 20 51 38.658 +43 16 41.39 M
20528+3320 2932 20 52 43.81 +33 19 00.7 20 52 43.814 +33 19 00.62 20 52 43.814 +33 19 00.63 M
20534+4208 2464 20 53 16.55 +42 08 06.8 20 53 16.586 +42 08 07.18 Data not available M
20535+6152 1477 20 53 32.92 +61 51 22.7 20 53 32.945 +61 51 20.92 Data not available P
20535+4328 2465 20 53 23.23 +43 27 45.3 20 53 23.222 +43 27 45.45 Data not available M

20535−6348 726 20 53 27.41 −63 47 42.9 20 53 27.240 −63 47 43.84 Data not available P
20550+7547 1942 20 54 43.62 +75 47 35.5 20 54 44.156 +75 47 37.33 Data not available M
20550+4219 2467 Not found −

20552−6550 728 20 55 11.00 −65 50 29.5 20 55 10.890 −65 50 28.86 Data not available P
20553+4322 2468 20 55 15.61 +43 22 47.0 20 55 15.642 +43 22 46.94 Data not available M

20556−3304 6419 20 55 42.76 −33 05 19.6 20 55 42.823 −33 05 17.62 Data not available M
20558+3951 2469 Not found −

20563+5943 2794 20 56 20.02 +59 43 04.3 20 56 20.061 +59 43 05.04 Data not available M
20565+4452 2470 20 56 24.85 +44 52 08.1 20 56 24.858 +44 52 08.30 Data not available P
20567+3047 2935 Not found −

20568−0449 6420 20 56 48.46 −04 50 49.0 20 56 47.871 −04 50 46.34 20 56 48.531 −04 50 49.10 M
20574+4451 2472 Not found −

20574+4443 2473 Not found −

20590+4330 2476 Not found −

20590+4259 2475 20 58 52.89 +42 59 30.0 20 58 52.902 +42 59 29.97 Data not available P

20595+4339 2478 Not found −

20596+4432 2477 Not found −

20598+4321 2479 20 59 50.28 +43 21 45.2 20 59 50.244 +43 21 44.74 Data not available P
21022+4506 2481 Not found −

21027+4218 6351 21 02 36.08 +42 20 39.9 21 02 36.222 +42 20 38.85 21 02 36.012 +42 20 40.33 M

21027+4130 2482 Not found −

21032+4131 2484 21 03 08.20 +41 32 10.1 21 03 08.239 +41 32 09.87 Data not available P
21059+7124 1945 21 06 03.61 +71 23 29.8 21 06 03.638 +71 23 29.85 Data not available P
21061+2843 2939 21 06 04.85 +28 42 43.2 21 06 04.707 +28 42 44.62 Data not available P
21062+4535 2487 Not found −

21064+4314 2488 Not found −

21071+4459 2489 Not found −

21085−1028 1478 Data not available 21 08 34.597 −10 27 29.50 Data not available P
21092+4152 2491 Not found −

21100−1920 734 21 10 05.36 −19 19 57.4 21 10 05.179 −19 19 57.42 21 10 05.355 −19 19 57.64 P

21110−6724 733 21 11 03.34 −67 23 25.6 21 11 03.226 −67 23 24.21 Data not available P
21119+4158 2493 21 11 52.56 +41 57 15.1 21 11 52.551 +41 57 14.95 21 11 52.549 +41 57 15.00 M
21121+4123 2494 Not found −

21129+4003 2495 21 12 48.21 +40 02 32.4 21 12 48.228 +40 02 30.42 Data not available P
21133+4208 2496 21 13 22.08 +42 08 43.1 21 13 22.175 +42 08 43.17 21 13 22.086 +42 08 42.99 P

21137+4453 2498 Not found −

21138+4228 2497 21 13 39.29 +42 27 37.8 21 13 39.292 +42 27 37.57 Data not available M
21140+7646 1946 21 13 56.77 +76 47 00.1 21 13 56.658 +76 46 59.64 Data not available M
21141−5428 735 21 14 43.47 −54 27 28.1 21 14 43.467 −54 27 28.02 21 14 43.475 −54 27 28.13 P
21146+3947 2500 21 14 30.81 +39 47 28.6 21 14 30.799 +39 47 28.54 21 14 30.800 +39 47 28.59 P
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21152+4339 2501 21 15 12.12 +43 39 23.3 21 15 12.062 +43 39 23.02 Data not available P
21152−1145 1479 Data not available 21 15 15.733 −11 45 05.91 Data not available M
21154+4325 2502 Not found −

21158+1745 1052 21 15 41.93 +17 46 24.3 21 15 41.919 +17 46 24.11 Data not available M
21164+8210 1949 21 17 14.93 +82 09 10.6 21 17 14.773 +82 09 10.29 Data not available M

21173+3936 2504 21 17 14.72 +39 36 25.0 21 17 14.748 +39 36 24.57 21 17 14.718 +39 36 25.01 M
21176+4023 2505 21 17 30.23 +40 24 12.0 21 17 30.256 +40 24 12.47 Data not available P
21187+4428 2507 Not found −

21192+4026 2508 21 19 06.94 +40 26 37.4 21 19 06.932 +40 26 38.27 21 19 06.945 +40 26 37.38 M
21200+4308 2509 Not found −

21202+4509 2510 21 20 16.34 +45 10 29.4 21 20 16.357 +45 10 29.54 21 20 16.356 +45 10 29.48 P
21207+7916 1950 21 20 36.51 +79 17 03.1 21 20 36.336 +79 17 02.97 Data not available M
21213+4235 2513 21 21 18.15 +42 35 58.0 21 21 17.945 +42 35 56.33 Data not available M
21232−3800 741 21 23 02.54 −38 00 36.4 21 23 02.655 −38 00 35.21 Data not available P
21239−6213 740 21 23 52.59 −62 13 29.0 21 23 52.637 −62 13 28.60 Data not available P

21246+7720 1951 21 24 34.56 +77 20 20.8 21 24 34.330 +77 20 20.44 Data not available M
21248+7636 1952 21 24 43.80 +76 36 11.7 21 24 43.731 +76 36 11.51 Data not available M
21267−4339 743 21 26 51.69 −43 39 06.2 21 26 51.668 −43 39 05.73 Data not available P
21269−1013 1480 21 26 50.60 −10 12 24.5 21 26 50.579 −10 12 23.58 Data not available P
21276+7247 1954 21 27 40.07 +72 47 02.1 21 27 40.224 +72 47 03.64 Data not available M

21286−1432 1481 21 28 38.44 −14 31 27.5 21 28 38.516 −14 31 26.36 Data not available M
21314−1323 1482 21 31 18.75 −13 23 06.2 21 31 18.829 −13 23 05.82 Data not available M
21320+7256 1955 21 32 06.08 +72 55 22.6 21 32 05.920 +72 55 22.29 Data not available M
21327−6521 747 21 32 49.20 −65 20 26.0 21 32 48.713 −65 20 22.45 Data not available P
21380−1913 751 21 38 00.08 −19 13 05.3 21 38 00.066 −19 13 05.02 21 38 00.074 −19 13 05.29 P

21390+8002 1958 21 38 48.80 +80 02 46.2 21 38 48.831 +80 02 45.89 21 38 48.831 +80 02 45.89 P
21391−0729 752 21 39 05.78 −07 28 53.0 21 39 05.662 −07 28 53.85 Data not available P
21440+1705 6358 21 44 09.01 +17 03 34.9 21 44 08.868 +17 03 34.83 Data not available P
21443−2348 6360 21 44 14.39 −23 47 11.3 21 44 14.328 −23 47 09.62 Data not available M
21450+3800 1054 Not found −

21469−6654 753 21 46 53.03 −66 54 10.2 21 46 53.001 −66 54 09.68 Data not available P
21470−2122 6361 Not found −

21477−7759 63622 Not found −

21477−7759 63623 Not found −

21491−3748 6363 21 49 02.57 −37 49 20.8 21 49 01.550 −37 49 16.00 Data not available P

21517−3747 6364 21 51 38.88 −37 48 10.4 21 51 38.885 −37 48 09.24 Data not available M
21529−6613 758 Not found −

21536−6922 759 Not found −

21547−4831 6366 21 54 41.84 −48 32 05.9 − Data not available P
21547−5003 6367 21 55 00.60 −50 01 34.6 21 55 00.604 −50 01 36.03 21 55 00.597 −50 01 34.60 M

21568−6705 764 21 56 40.18 −67 05 15.6 21 56 40.157 −67 05 15.56 21 56 40.185 −67 05 15.52 P
21569+2037 1484 Not found −

21579−4327 766 21 58 01.45 −43 27 59.7 21 58 01.340 −43 27 58.47 Data not available P
21595+2128 1485 21 59 30.19 +21 28 03.2 21 59 30.158 +21 28 03.60 Data not available P
22008+7417 1966 22 00 51.18 +74 17 22.1 22 00 51.350 +74 17 22.35 Data not available P

22027−5333 770 22 02 38.75 −53 31 12.0 22 02 38.645 −53 31 11.08 Data not available P
22044+2023 1487 Data from Aladin 22 04 22.07 +20 23 55.1 P
22049+2516 1489 Not found −

22076+7826 1971 22 07 49.06 +78 26 00.1 22 07 48.618 +78 26 00.00 Data not available M
22085−4624 774 22 08 29.76 −46 22 53.1 22 08 29.936 −46 22 51.30 Data not available M
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22139−4722 777 22 14 01.50 −47 22 00.2 22 14 01.454 −47 22 00.55 Data not available M
22143+7420 1973 Not found −

22164+7321 1975 Not found −

22178+7104 1976 22 17 53.36 +71 03 45.8 22 17 52.928 +71 03 45.17 Data not available P
22188+7116 1977 22 18 39.44 +71 15 32.6 22 18 39.398 +71 15 31.94 Data not available P

22191+2000 1492 Not found −

22200+0241 6382 22 19 56.41 +02 41 50.5 22 19 56.420 +02 41 50.45 Data not available M
22204+8657 1982 22 20 37.87 +86 58 58.3 22 20 37.679 +86 58 58.17 Data not available M
22208+7054 1978 22 20 44.17 +70 53 56.1 22 20 44.096 +70 53 56.08 Data not available M
22226−0828 6383 Data not available 22 22 36.407 −08 28 06.79 Data not available P

22238+8534 1985 22 23 32.57 +85 35 04.0 22 23 32.202 +85 35 03.61 Data not available M
22240+2523 1493 22 23 56.42 +25 23 36.2 22 23 56.318 +25 23 36.11 Data not available P
22263−2832 2942 22 26 18.17 −28 32 09.5 22 26 18.127 −28 32 09.46 Data not available P
22274+7506 1984 Not found −

22274−3411 785 22 27 20.72 −34 11 22.3 22 27 20.676 −34 11 22.25 Data not available M

22276+6954 1983 22 27 33.97 +69 52 47.7 22 27 33.866 +69 52 47.89 Data not available M
22302+7900 1990 22 30 13.47 +79 00 14.3 22 30 13.426 +79 00 13.83 Data not available M
22315−1956 2946 22 31 33.28 −19 55 48.0 22 31 33.408 −19 55 48.06 Data not available P
22329+7117 1992 22 32 46.14 +71 17 11.4 22 32 46.082 +71 17 11.79 Data not available P
22331−6707 788 22 33 04.70 −67 07 08.9 22 33 04.655 −67 07 08.68 Data not available P

22335+1519 1058 Not found −

22343−1913 2947 Not found −

22345−3027 2948 22 34 30.09 −30 26 16.0 22 34 29.614 −30 26 13.91 Data not available P
22380+7305 1996 Not found −

22380−1323 6384 Data not available 22 38 03.797 −13 22 43.73 Data not available P

22386+8622 2003 Not found −

22397+7411 1998 22 39 46.53 +74 12 44.5 22 39 46.547 +74 12 44.20 22 39 46.547 +74 12 44.20 M
22403+7347 1999 22 40 12.07 +73 48 14.0 22 40 12.073 +73 48 13.83 Data not available M
22405+1342 1060AB 22 40 20.03 +13 43 55.8 22 40 20.027 +13 43 55.74 22 40 20.031 +13 43 55.77 M
22405+1342 1060AC 22 40 20.03 +13 43 55.8 22 40 20.027 +13 43 55.74 22 40 20.031 +13 43 55.77 M

22410+8115 2002 22 40 55.43 +81 16 04.5 22 40 55.571 +81 16 04.31 Data not available M
22420+1711 1062 22 41 43.20 +17 11 47.2 22 41 43.163 +17 11 46.91 Data not available P
22428−6521 791 22 42 47.68 −65 21 13.2 22 42 47.745 −65 21 12.71 Data not available P
22432−3112 2952 Not found −

22436+7334 2005 22 43 49.66 +73 34 20.7 22 43 49.700 +73 34 20.87 Data not available P

22438+7536 2006 22 44 04.75 +75 38 18.3 22 44 04.763 +75 38 18.15 Data not available P
22440−7151 792 22 43 55.22 −71 53 43.1 22 43 55.239 −71 53 43.30 22 43 55.230 −71 53 43.28 P
22450−2826 2953 22 44 57.01 −28 25 38.6 22 44 57.054 −28 25 38.52 Data not available M
22452+7529 2007 Not found −

22462+8138 2009 Not found −

22463+7501 2008 22 46 09.23 +75 01 56.0 22 46 09.166 +75 01 55.71 Data not available P
22494−1111 2954 22 49 20.83 −11 11 06.3 22 49 20.881 −11 11 05.10 Data not available M
22505+8807 2019 22 49 48.51 +88 07 09.3 22 49 46.963 +88 07 09.71 Data not available M
22541−1322 2961 22 54 02.94 −13 23 09.0 22 54 02.852 −13 23 08.40 Data not available M
22542−1323 2962 22 54 09.87 −13 23 34.9 22 54 09.855 −13 23 35.79 Data not available M

22551+7006 2015 22 54 50.21 +70 05 44.9 22 54 50.230 +70 05 44.81 22 54 50.230 +70 05 44.81 P
22551−2443 2963 22 55 06.73 −24 43 17.5 22 55 06.681 −24 43 17.51 Data not available P
22558−7108 798 22 55 45.82 −71 08 50.5 22 55 45.697 −71 08 50.36 Data not available P
22578+8028 2020 22 57 41.23 +80 28 11.6 22 57 41.334 +80 28 11.54 Data not available M
22581+7505 2018 22 57 58.22 +75 05 41.3 22 57 58.073 +75 05 40.99 Data not available P
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23012+7310 2021 23 01 19.00 +73 10 34.0 23 01 19.102 +73 10 33.83 Data not available P
23027+7505 2024 23 02 43.92 +75 06 02.0 23 02 43.890 +75 06 01.92 23 02 43.890 +75 06 01.92 M
23042−1153 2964 23 04 12.20 −11 53 25.3 23 04 12.179 −11 53 24.13 Data not available M
23045+7225 2025 23 04 33.77 +72 24 58.6 23 04 33.662 +72 24 58.39 Data not available M
23058−1926 2966 23 05 44.16 −19 25 28.0 23 05 44.055 −19 25 28.49 23 05 44.160 −19 25 27.76 P

23076−1024 2967 23 07 36.33 −10 23 37.8 23 07 36.274 −10 23 37.92 Data not available M
23085+7543 2026 23 08 21.33 +75 42 54.9 23 08 21.330 +75 42 55.62 Data not available M
23086−1440 2968 23 08 30.52 −14 39 26.5 23 08 30.441 −14 39 26.97 Data not available M
23095+7517 2027 23 09 20.79 +75 17 18.6 23 09 20.685 +75 17 18.49 Data not available M
23102−1926 2969 23 10 10.40 −19 27 29.3 23 10 10.413 −19 27 29.26 Data not available M

23106−0550 2970 23 10 35.40 −05 51 19.7 23 10 35.557 −05 51 18.06 23 10 35.380 −05 51 19.90 M
23129−6644 800 23 12 51.18 −66 45 05.7 23 12 51.184 −66 45 05.04 Data not available P
23132+7307 2028 Not found −

23133−1414 2973 23 13 22.25 −14 14 13.3 23 13 22.235 −14 14 11.23 23 13 22.242 −14 14 13.51 M
23137+1521 6391 Not found −

23138+7132 2030 23 13 36.24 +71 31 42.8 23 13 36.376 +71 31 41.99 Data not available M
23141−3937 6392 23 14 06.94 −39 38 52.4 23 14 06.998 −39 38 48.99 Data not available P
23144−5226 801 23 14 27.14 −52 24 54.9 23 14 27.135 −52 24 54.84 23 14 27.135 −52 24 54.92 P
23147−0523 2974 23 14 41.64 −05 24 24.4 23 14 41.616 −05 24 22.74 Data not available M
23153−6641 804 23 15 16.09 −66 41 20.9 23 15 16.039 −66 41 20.85 23 15 16.086 −66 41 20.78 P

23154+7929 2032 Not found −

23169−0514 809 Not found −

23169−6012 806 Not found −

23176−1442 6394 Data not available 23 17 39.424 −14 42 00.08 Data not available P
23181−0721 2978 23 18 05.86 −07 20 25.9 23 18 05.839 −07 20 24.91 Data not available M

23185+7014 2034 Not found −

23188−0614 2979 23 18 44.74 −06 13 30.5 23 18 44.653 −06 13 30.19 Data not available M
23190−0846 6395 Not found −

23196−0628 2981 23 19 34.38 −06 27 52.4 23 19 34.331 −06 27 52.00 Data not available M
23199−2648 2982 Not found −

23223+8230 2038 23 22 18.78 +82 30 21.0 23 22 18.743 +82 30 20.46 Data not available M
23228−2231 6397 23 22 59.32 −22 30 19.5 23 22 59.255 −22 30 18.84 Data not available P
23234−1001 2983 Not found −

23237−1218 2984 Not found −

23237−5641 813 23 23 39.96 −56 35 14.3 23 23 40.035 −56 35 08.84 Data not available P

23238−1913 2985 23 23 44.12 −19 12 53.0 23 23 44.097 −19 12 52.73 23 23 44.126 −19 12 53.20 M
23245+7209 2039 Not found −

23251−6655 814 Not found −

23260+8406 2042 Not found −

23285−2306 6399 Not found −

23289+7329 2044 23 28 27.15 +73 29 39.1 23 28 27.171 +73 29 39.15 23 28 27.171 +73 29 39.15 M
23299+7747 2045 23 30 11.43 +77 48 01.2 23 30 11.490 +77 48 01.07 Data not available P
23300−0906 6401 23 30 04.19 −09 05 08.9 23 30 04.156 −09 05 08.44 Data not available P
23300−1107 2988 23 30 02.20 −11 07 13.1 23 30 02.100 −11 07 12.68 Data not available P
23316−0838 6402 Not found −

23326−2105 6403 Not found −

23336−3800 817 23 33 45.57 −38 00 07.8 23 33 45.577 −38 00 07.34 23 33 45.564 −38 00 07.90 P
23344+2739 1069 23 34 08.67 +27 39 24.0 23 34 08.661 +27 39 23.88 23 34 08.665 +27 39 23.97 P
23376−2333 6406 Not found −

23394−5949 822 Not found −
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23395+7129 2049 23 39 19.45 +71 28 47.3 23 39 19.489 +71 28 46.99 23 39 19.489 +71 28 46.99 M
23423−1240 2993 23 42 16.42 −12 39 11.7 23 42 16.378 −12 39 12.28 Data not available M
23425−0820 2994 23 42 27.03 −08 19 30.6 23 42 26.992 −08 19 30.39 Data not available P
23448+8436 2052 Not found −

23459+8405 2053 Not found −

23480−0938 2998 23 47 55.81 −09 37 18.7 23 47 55.799 −09 37 17.47 Data not available M
23487+8559 2054 23 48 46.42 +86 00 00.5 23 48 46.158 +85 59 59.04 Data not available M
23500+8447 2055 23 50 05.21 +84 46 56.4 23 50 03.324 +84 46 56.29 Data not available P
23530−0951 3002 Not found −

23534+7245 2057 23 53 23.07 +72 45 10.9 23 53 23.164 +72 45 11.57 Data not available P

23539−3729 6407 Not found −

23541−3317 826 23 54 01.09 −33 16 24.2 23 54 01.561 −33 16 19.75 Data not available P
23544+7933 2058 23 54 15.38 +79 34 17.6 23 54 15.438 +79 34 17.49 Data not available P
23546+7910 2059 Not found −

23550−2443 3007 Not found −

23551+8648 2060 23 55 09.99 +86 48 49.7 23 55 10.055 +86 48 50.39 Data not available P
23551−2650 2063 23 55 04.34 −26 48 54.2 23 55 04.309 −26 48 54.12 23 55 04.325 −26 48 54.16 M
23553−7059 827 23 55 20.11 −70 58 10.8 23 55 19.894 −70 58 10.65 Data not available P
23554+8237 2061 23 54 56.42 +82 37 31.3 23 54 56.227 +82 37 31.04 Data not available M
23558−3153 2064 23 55 54.21 −31 52 47.0 23 55 54.182 −31 52 47.18 23 55 54.217 −31 52 47.07 P

23560−1033 828 Not found −

23563−2654 1498 23 56 11.36 −26 52 23.6 23 56 11.261 −26 52 22.16 Data not available P
23566+0050 3008 23 56 27.85 +00 51 33.2 23 56 27.819 +00 51 34.13 Data not available M
23567+0244 3009 23 56 38.59 +02 45 16.7 23 56 38.592 +02 45 17.93 23 56 38.584 +02 45 16.80 P
23571−1258 830 23 57 20.57 −12 58 48.7 23 57 20.522 −12 58 48.91 23 57 20.579 −12 58 48.80 M

23571−2520 2066 Not found −

23581−1926 3010 23 58 08.95 −19 24 18.7 23 58 08.930 −19 24 19.17 Data not available P
23596−2709 1500 Not found −

23599−1818 6408 Not found −

Notes

1 − LUY pair (not LDS); 2 Components AB; 3 − Components AC; 4 Components BC

MEASURES OF LUYTEN DOUBLE STARS USING DATA
FROM THE 2MASS SURVEY AND SUPERCOSMOS IMAGE
DATABASE

Richard Jaworski, 21 Douglass Avenue, Carlingford, NSW 2118, Australia.

E-mail: richjaw@bigpond.netau

Using data from the 2MASS survey1 or images downloaded from the SuperCOSMOS
database2 (and analysed with SAO DS9 software) measurements were made of the fol-
lowing Luyten pairs. The LDS pairs included those that had been identified and those
which possibly represent Luyten pairs but for which further investigation is required.
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Identified Luyten double stars (LDS)

WDS Name WDS measure 2MASS/SSS measure
Epoch PA Sep PA Sep Epoch ∆(θ) ∆(ρ) Note Obs

00012−2618 LDS207 1954 67 10.0 63.3 10.2 J2000.7111 −3.7 +0.2 2M Jaw
00023+0732 LDS9084 128 15. 127.8 14.8 B1992.656 −0.2 −0.2 SSS Jaw
00024−2428 LDS2073 1952 32 11.0 38.0 13.3 J2000.711 +6.0 +2.3 2M Jaw
00030−3207 LDS2074 1999 313 112.0 313.5 114.1 J1998.874 +0.5 +2.1 2M Jaw
00034−2430 LDS2076 1952 126 6.0 128.9 5.3 J1998.849 +2.9 −0.7 2M Jaw

00034−2550 LDS2077 1952 129 11.0 129.2 11.9 J1998.849 +0.2 +0.9 2M Jaw
00039−2347 LDS2078 1952 80 13.0 81.6 12.5 B1977.559 +1.6 −0.5 SSS Jaw
00049−2024 LDS2081 1952 267 87.0 268.4 89.5 J1999.548 +1.4 +2.5 2M Jaw
00052−2632 LDS2082 1954 195 4.0 195.0 3.6 J1998.849 0.0 −0.4 2M Jaw
00056−0141 LDS3012 1991 339 19.5 336.7 18.9 J1998.710 −2.3 −0.6 2M Jaw

00056−2532 LDS 833 1994 326 7.3 329.0 6.6 B1977.559 +3.0 −0.7 SSS Jaw
00068−2916 LDS2087 1954 79 68.0 79.2 67.3 J1998.849 +0.2 −0.7 2M Jaw
00076−2718 LDS208 1954 146 24.0 149.5 23.9 J1998.849 +3.5 −0.1 2M Jaw
00076−2720 LDS2090 1954 122 110.0 121.6 111.0 J1998.849 −0.4 +1.0 2M Jaw
00079−3005 LDS2092 1954 92 4.0 91.3 4.4 J1998.874 −0.7 +0.4 2M Jaw

00093−2421 LDS2094 1994 255 8.3 258.7 7.7 J1998.849 +3.7 −0.6 2M Jaw
00109−2615 LDS2098 1994 29 47.9 28.6 46.4 J1998.849 −0.4 −1.5 2M Jaw
00123−2502 LDS2100 1952 103 57.0 102.1 58.3 B1977.559 −0.9 +1.3 SSS Jaw
00132−2134 LDS2103 1952 95 14.0 96.3 14.6 J1998.617 +1.3 +0.6 2M Jaw
00151+1358 LDS1075 1962 170 9.0 170.3 8.6 J1998.735 +0.3 −0.4 2M Jaw

00157−6800 LDS 8 1987 288 47.6 289.1 47.7 J2000.758 +1.1 +0.1 2M Jaw
00161−3048 LDS2105 1991 32 40.2 30.8 40.8 J1998.939 −1.2 +0.6 2M Jaw
00165−2805 LDS2107 1991 69 5.5 72.1 5.8 J1998.849 +3.1 +0.3 2M Jaw
00165−3014 LDS2108 1954 104 19.0 104.4 19.0 B1976.883 −0.4 0.0 SSS Jaw
00166−3150 LDS2109 1954 183 43.0 182.7 141.1 J1998.939 −0.3 −1.9 2M Jaw

00169+7634 LDS1504 1965 65 28.0 64.9 27.4 J2000.539 −0.1 −0.6 2M Jaw
00170−3005 LDS2110 1991 126 6.5 121.6 6.1 J1998.939 −4.4 −0.4 2M Jaw
00177−2726 LDS2111 1954 117 126.0 118.0 123.2 J1998.677 +1.0 −2.8 2M Jaw
00179−2624 LDS2112 1994 340 8.6 345.3 8.0 J1998.677 +5.3 −0.6 2M Jaw
00190−2402 LDS2113 1994 91 5.0 87.9 5.3 J1998.677 −3.1 +0.3 2M Jaw

00196−2808 LDS 12 2001 321 9.0 320.9 9.0 J1998.677 −0.1 0.0 2M Jaw
00253−2020 LDS2119 1954 76 5.0 79.6 5.0 J1999.480 +3.6 0.0 2M Jaw
00256+1536 LDS9089 143 3.0 140.2 3.4 J2000.911 −2.8 +0.4 2M Jaw
00257−2654 LDS2120 1954 174 4.5 174.9 4.5 J1998.677 +0.9 0.0 2M Jaw
00275−2500 LDS2122 1954 183 4.0 185.8 4.0 J1998.677 +2.8 0.0 2M Jaw

00279−3235 LDS 18 2001 175 8.0 175.1 17.9 J1998.753 +0.1 −0.1 2M Jaw
00282+8042 LDS1507 1965 310 24.0 312.4 124.2 J1999.816 +2.4 +0.2 2M Jaw
00285−2403 LDS2125 1994 308 62.6 308.3 162.7 J1998.677 +0.3 +0.1 2M Jaw
00293−2301 LDS2127 1954 35 18.0 40.2 18.8 J1999.532 +5.2 +0.8 2M Jaw
00295−2858 LDS2129 1991 206 6.9 207.8 29.5 J2000.002 +1.8 +2.6 2M Jaw

00296−2845 LDS2130 1991 355 4.2 355.0 53.9 J2000.002 0.0 −0.3 2M Jaw
00297−2333 LDS2131 1994 286 126.6 286.3 127.2 J1999.532 +0.3 +0.6 2M Jaw
00314+0158 LDS 865 1987 291 12.3 292.0 11.5 J2000.616 +1.0 −0.8 2M Jaw
00331−3224 LDS2135 1978 202 20.8 204.6 19.8 J1998.753 +2.6 −1.0 2M Jaw
00363−2650 LDS2137 1989 104 23.9 103.7 24.1 J1998.652 −0.3 +0.2 2M Jaw
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WDS Name WDS measure 2MASS/SSS measure
Epoch PA Sep PA Sep Epoch ∆(θ) ∆(ρ) Note Obs

00395−3232 LDS2142 1987 304 7.0 305.6 6.5 J1998.754 +1.6 −0.5 2M Jaw
00396−2254 LDS2143 1954 339 4.0 349.7 3.9 J1998.652 +10.7 −0.1 2M Jaw
00397+2803 LDS 867 1990 136 101.4 135.4 102.1 J1997.820 −0.6 +0.7 2M Jaw
00413+7003 LDS1513 1995 28 8.0 25.5 8.0 J1999.748 −2.5 0.0 2M Jaw
00417−4729 LDS9097 1993 6 141.6 5.8 141.2 J1999.704 −0.2 −0.4 2M Jaw

00418−4729 LDS 835 1932 2 137.0 1.7 140.1 J1999.704 +0.3 +3.1 2M Jaw
00432−2220 LDS2145 1989 21 174.6 20.7 174.5 J1991.551 −0.3 −0.1 2M Jaw
00435−2136 LDS2146 1982 149 10.8 146.6 10.9 J1998.565 −2.4 +0.1 2M Jaw
00437−2110 LDS2148 1982 112 19.3 112.1 19.6 J1998.565 +0.1 +0.3 2M Jaw
00453+0139 LDS 870 1987 242 19.4 242.6 19.1 J2000.602 +0.6 −0.3 2M Jaw

00472−2158 LDS2153 1989 133 37.9 133.1 37.7 J1998.565 +0.1 −0.2 2M Jaw
00486−2357 LDS 27 1989 222 6.2 222.1 6.3 J1999.553 +0.1 +0.1 2M Jaw
00489+1225 LDS2797 1990 7 4.5 3.3 5.1 J1998.737 −3.7 +0.6 2M Jaw

Measures of possible Luyten double stars
WDS Name WDS measure 2MASS/SSS measure

Epoch PA Sep PA Sep Epoch ∆(θ) ∆(ρ) Note Obs

00018−0322 LDS9083 332 3. 334.9 8.8 J1999.969 +2.9 +5.8 2M Jaw
00032−2706 LDS2075 1954 84 9.0 81.3 9.2 B1977.559 −2.7 +0.2 SSS Jaw
00074−2936 LDS2088 1954 8 8.0 0.9 8.5 J1998.849 −7.1 +0.5 2M Jaw
00134−2717 LDS2104 1990 338 73.8 339.2 75.0 J2000.572 +1.0 +1.2 2M Jaw
00139−0429 LDS9087 316 3.3 30.2 4.2 J1999.693 see note 2M,1 Jaw
00139+1518 LDS1074 1962 243 5.0 236.3 4.9 J1998.735 −6.7 −0.1 2M Jaw
00193−3219 LDS2114 1954 116 12.0 101.4 12.2 J1999.553 −14.6 +0.2 2M Jaw
00266+3908 LDS6409 1960 214 25.0 203.1 24.6 J1998.768 −10.9 −0.4 2M Jaw
00280−2654 LDS2123 1994 19 74.4 18.1 72.4 J1998.677 −0.9 −2.0 2M Jaw
00345−2030 LDS2136 1996 187 201.0 186.0 209.6 J1998.652 −1.0 +8.6 2M Jaw

Notes

2M = 2MASS data
SSS = Measures based on images (using SAO DS9 software) retrieved from SuperCOSMOS website.
Epoch of 2MASS measures is Julian date
Epoch of measures using images obtained from the SuperCOSMOS site is Besselian
1. 00139−0429 LDS9087. Possible quadrant shift.

Luyten double stars that could not be measured using either 2MASS data or
SuperCOSMOS images.

00012−0312 LDS9082 00038−1804 LDS3011 00040−3116 LDS2080 00054−2746 LDS2084,
00077−2256 LDS2091 00082+0937 LDS9085 00113+1435 LDS1072 00153+0022 LDS3013,
00235−2100 LDS2118 00298+7503 LDS1508 00299−5442 LDS 834 00371−2100 LDS2138,
00441−2244 LDS2149 00476−1812 LDS9101 00492−2626 LDS2156

References

1) 2MASS Point Survey http://pegasus.phast.umass.edu/

2) SuperCOSMOS survey: http://www−wfau.roe.ac.uk/sss
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MEASUREMENT OF THE POSITIONS OF MILBURN
(MLB) PAIRS FROM SKY SURVEYS

Richard Jaworski, 21 Douglass Avenue, Carlingford, NSW 2118, Australia.

E-mail: richjaw@bigpond.net.au

Introduction

William Milburn was an assistant to the Reverend T. H. E. C. Espin during the years
when Espin made an extensive survey for new double stars at Tow Law in County
Durham, using Calver telescopes of 24-inch and 171

4
-inch aperture.

Milburn was born in 1896, attended Wolsingham Grammar School in County Durham,
studied Latin and Greek and matriculated at Hatfield College, University of Durham1.
Milburn’s father was friendly with Thomas Espin and Espin duly offered the young
William a position as his assistant. Milburn was elected FRAS in 1923.

The measures and discoveries made by Milburn are to be found in MNRAS in an
annual series from 1918 to 1939 (except 1922), and the WDS (2005 Oct) credits Milburn
with 1103 systems. He died in 1982 and is buried at Lanchester, County Durham.

The pairs which Milburn found, using the smaller telescope, are mainly faint (V =
10−12) and relatively wide (5 to 10 arc seconds) and until very recently, they had been
neglected for most of the 65 years that have elapsed since the project ended.

WDS data for 50 Milburn pairs

WDS 2000 Name Epochs N PAs Seps Mags This paper

00113+2953 MLB 631 1931 1989 3 279 271 6.9 8.1 10.2 10.2 00 11 15.40 +29 53 55.1
00178+3035 MLB 632 1931 1996 3 270 269 2.0 1.9 10.0 11.0 00 17 48.71 +30 35 34.5 ∗

00259+4015 MLB 807 1933 2001 3 335 336 3.4 4.4 10.0 10.3 00 25 55.64 +40 15 12.1
00268+4051 MLB 1 1917 1997 5 238 325 6.2 5.4 11.9 12.3 00 26 48.86 +40 51 33.9 ∗

00284+6408 MLB 278 1923 1998 5 24 24 3.9 4.2 11.0 12.0 00 28 24.98 +64 09 02.4

00289+3958 MLB 808 1933 1985 2 290 290 8.3 9.2 10.0 10.1 00 28 58.60 +39 58 47.2
00325+6737 MLB 326 1924 1994 2 140 141 3.3 3.5 11.6 12.0 00 32 31.95 +67 37 26.2
00402+6733 MLB 380 1925 1986 2 218 204 2.1 1.7 11.2 11.7 00 40 08.64 +67 33 01.5
00522+2914 MLB 512 1927 1927 1 1 1 3.1 3.1 9.3 13.2 Not identified
00524+2910 MLB 513 1927 1990 2 3 1 6.7 7.1 9.7 10.5 00 52 31.08 +29 09 53.8 ∗

01024+3958 MLB 811 1933 1933 1 16 16 5.9 5.9 10.0 10.1 01 02 25.51 +39 58 33.8
01049+2800 MLB 677 1931 1987 2 217 157 8.1 23.9 9.8 10.2 01 05 03.75 +27 58 57.8
01185+4018 MLB 736 1932 1932 1 67 67 6.8 6.8 10.5 11.5 01 18 31.27 +40 17 46.1
01210+3042 MLB 678 1931 1978 2 161 151 1.5 1.5 10.0 11.7 01 20 58.62 +30 41 44.5 ∗

01225+2949 MLB 445 1927 1927 1 5 5 5.6 5.6 9.7 11.7 01 22 32.63 +29 50 25.2 ∗

01342+2829 MLB 515 1928 1928 1 346 346 6.4 6.4 9.9 10.8 01 34 08.99 +28 32 40.4
01350+2753 MLB 634 1930 1930 1 145 145 6.2 6.2 11.0 11.8 01 35 00.74 +27 51 49.4 ∗

01459+6411 MLB 447 1926 1986 3 123 123 2.7 2.7 11.7 12.2 01 46 01.97 +64 09 47.8 ∗

01470+6324 MLB 385 1925 1925 1 240 240 4.1 4.1 12.0 12.7 01 47 07.15 +63 25 16.5
01492+6153 MLB 250 1922 1980 2 295 117 4.4 4.4 11.0 11.2 01 49 24.04 +61 53 43.8
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WDS 2000 Name Epochs N PAs Seps Mags This paper

01520+3853 MLB 998 1936 1936 1 336 336 4.0 4.0 11.5 11.9 01 51 59.63 +38 53 20.9 ∗

01521+3917 MLB 973 1935 1935 1 204 204 3.2 3.2 12.5 13.0 01 52 00.38 +39 17 07.3 ∗

01524+6443 MLB 449 1926 1926 1 328 328 2.9 2.9 9.5 12.5 Not identified
02040+6248 MLB 386 1925 1997 3 69 75 2.8 2.2 10.0 11.0 02 03 57.46 +62 48 06.4
02102+3933 MLB 816 1933 1933 1 270 270 6.0 6.0 11.0 11.5 02 10 09.77 +39 32 39.8 ∗

02142+3958 MLB1000 1936 1937 2 90 91 5.3 5.1 11.7 13.5 02 14 12.40 +39 58 31.9 ∗

02157+2957 MLB 738 1932 1932 1 259 259 6.3 6.3 10.0 13.0 02 15 40.89 +29 57 00.1
02160+3044 MLB 739 1932 1932 1 133 133 6.7 6.7 9.5 11.0 Not identified
02444+2856 MLB 454 1926 1997 3 233 233 4.0 5.4 10.0 10.0 02 44 16.13 +28 58 17.5
03030+3019 MLB 742 1932 1932 1 5 5 9.4 9.4 10.0 11.0 03 03 04.22 +30 18 42.9 ∗

03053+3934 MLB 817 1933 1933 1 226 226 4.3 4.3 9.7 11.2 Not identified
03136+2939 MLB 745 1932 1979 2 358 351 4.4 4.6 10.0 11.2 03 13 30.39 +29 36 16.4
03417+6212 MLB 334 1924 1924 1 351 351 3.6 3.6 10.0 13.0 Not identified
05045+2813 MLB 640 1930 2003 3 43 43 3.0 3.4 9.6 10.0 05 04 30.42 +28 14 00.9 ∗

05123+3839 MLB 823 1933 1933 1 144 144 6.9 6.9 10.0 11.0 05 12 12.34 +38 38 49.4 ∗

05253+3704 MLB 924 1934 1934 1 172 172 1.9 1.9 10.0 10.5 05 25 13.60 +37 04 31.4 ∗

05403+2827 MLB 562 1928 1928 1 190 190 3.0 3.0 11.0 12.7 05 40 23.85 +28 27 36.6
05464+3659 MLB 824 1933 1933 1 12 12 7.9 7.9 10.0 11.0 05 46 27.21 +36 59 25.7 ∗

05468+3658 MLB 825 1933 1933 1 97 97 5.3 5.3 9.9 11.0 05 46 45.50 +36 57 46.1 ∗

05472+3917 MLB 827 1933 1933 1 76 76 4.1 4.1 11.0 12.0 Not identified

05493+3927 MLB 828 1934 1934 1 254 254 4.0 4.0 10.0 11.0 Not identified
06092+6424 MLB 259 1922 1986 6 241 116 4.3 5.1 10.9 11.2 06 09 12.18 +64 23 50.1 ∗

06370+6029 MLB 194 1921 2004 3 144 153 3.3 2.7 9.5 11.0 Not identified
06458+3718 MLB 927 1934 2005 2 262 273 5.3 4.5 10.0 11.5 06 45 51.92 +37 18 13.3 ∗

06478+2808 MLB 521 1927 1927 1 360 360 4.9 4.9 10.7 10.8 06 47 41.52 +28 07 48.0

06480+3706 MLB 830 1933 1933 1 360 360 5.0 5.0 10.1 11.8 06 47 55.87 +37 05 01.4 ∗

06501+3703 MLB 928 1934 1934 1 184 184 2.4 2.4 10.0 11.0 Not identified
06505+3651 MLB 929 1934 1934 1 211 211 2.5 2.5 11.0 11.2 06 50 30.32 +36 50 51.4 ∗

06537+6253 MLB 195 1921 2005 2 190 192 6.6 5.8 9.6 12.0 06 53 59.71 +62 55 10.6 ∗

07018+6617 MLB 400 1925 1976 3 238 58 2.5 2.1 9.5 9.8 07 01 40.89 +66 16 54.2 ∗

Notes

1. ∗ = denotes possible identification with Milburn pair. This means the pair is located close to
WDS co−ordinates and generally has a PA and separation comparable with the Milburn data.
Magnitudes are different but this may be due to Milburn estimates being visual.

2. MLB 1: Is the second value of 325◦ correct for the PA? The PA of the pair in the image is
approximately 221◦ .

3. MLB 259: Note: The PA is more like 241◦ than 116◦

Acknowledgements
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Figure 1: William Milburn in 1961, aged 67, outside the dome of Espin’s 171

4
-inch Calver reflector at Tow

Law shortly before the Observatory was dismantled (Photo by David Sinden, reproduced by permission
of Tow Law Deerness and District History Society, towlaw@historysociety.org.uk)

.

Charts

In the following diagrams, the open cross represents the 2000.0 position of the pair as
given in the WDS.

Figure 1
MLB 631 B = 12.80; R = 10.60

Figure 2
MLB 632? B= 12.15; R = 11.75
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Figure 3
MLB 807 B = 13.70; R = 11.70

Figure 4
MLB 1 ? B = 13.2; R = 11.80

Figure 5
MLB 278 B = 12.45; R = 11.76

Figure 6
MLB 808 B = 13.20; R = 11.40

Figure 7
MLB 326 B = 12.90; R = 11.20

Figure 8
MLB 380 B= 12.24; R = 11.73

Figure 9
MLB 513? B = 11.88; R = 11.27

Figure 10
MLB 811 B = 13.10; R = 11.50
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Figure 11
MLB 677 B = 10.33; R = 9.89

Figure 12
MLB 736 B = 13.00; R = 11.90

Figure 13
MLB 678? B = 12.50; R = 12.00

Figure 14
MLB 445? B= 12.71; R = 11.97

Figure 15
MLB 515 B = 11.50; R = 10.90

Figure 16
MLB 634 ? B = 12.30; R = 11.40

Figure 17
MLB 447? B = 12.10; R = 12.00

Figure 18
MLB 385 B = 13.40; R = 12.00
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Figure 19
MLB 250 B = 13.00; R = 11.80

Figure 20
MLB 998? B= 12.90; R = 11.90

Figure 21
MLB 973? magnitudes not available

Figure 22
MLB 386 B = 12.70, R = 11.60

Figure 23
MLB 816? magnitudes not available

Figure 24
MLB 1000? B = 13.10; R = 13.20

Figure 25
MLB 738 B = 12.24; R = 11.56

Figure 26
MLB 454 B= 12.30; R = 10.90
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Figure 27
MLB 742? B = 12.80; R = 11.30

Figure 28
MLB 745 B = 12.32; R = 11.21

Figure 29
MLB 640? B = 12.89; R = 11.48

Figure 30
MLB 823? B = 12.08; R = 12.31

Figure 31
MLB 924? B = 13.60; R = 12.20

Figure 32
MLB 562 B= 12.90; R = 11.50

Figure 33
MLB 824? B = 13.70; R = 12.70

Figure 34
MLB 825? B = 12.12; R = 11.64
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Figure 35
MLB 259? B = 12.87; R = 12.36

Figure 36
MLB 927? B = 13.52; R = 12.12

Figure 37
MLB 521 B = 11.90; R = 11.40

Figure 38
MLB 830? B= 12.96; R = 12.46

Figure 39
MLB 929? B = 13.00; R = 12.30

Figure 40
MLB 195 ? B = 11.29; R = 10.29

Figure 41
MLB 400? B = 12.10; R = 11.61
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MEASURES OF THE NEGLECTED DOUBLE STAR
HJ2302 AB USING THE CHRONOMETRIC METHOD

Ian Coster, 42 Clifford Avenue, London SW14 7BP

E-mail: ian.coster@homechoice.co.uk

Abstract

The measurement of double stars down to separations of 10′′ using an illuminated reticle
eyepiece in combination with an external PA dial.

Introduction

Following the purchase of the book ‘Observing and Measuring Visual Double Stars’ by
Bob Argyle (Ed.)1, I have been exploring the various low cost methods available for
measuring double stars. The method I am currently using is called the Chronometric
Method and is set out in Chapter 12 by Tom Teague.

I have used this method to measure many recently measured pairs to build my com-
petency in this method. In parallel with this I was looking for a neglected pair that
would I would be able to measure. A suitable target was found in HJ2302 AB. Both
stars bright enough to be seen in an 8-inch scope in moderately light polluted skies and
also separated by sufficient distance to suit the chronometric method. It had not been
measured since 19222.

Method

A full and comprehensive explanation of the chronometric method is set out in chapter
12 (pages 145-150)1

I will outline below the method I followed to complete a measurement.
The first priority is to confirm where the North (0) position is. To achieve this I locate

a star at the equator and adjust the wire until the star tracks along the wire. This will
give a good approximation of West (270).

Once the dial is set I locate three bright recently measured pairs and align the wire
with their relative positions. I note the reading of the PA dial and compare it to the
known PA. This will highlight any variation in the position of true West from the observed
West on the dial.

To measure the separation I time the transit of the stars across the wire. As the
components of HJ2302 AB are close to a North/South orientation, I positioned the wire
at 45 degrees and took 33 measures spread over 3 nights. The B component was only
clearly visible on nights of good transparency and seeing (4/5) with a ZLM of 4.5.

All measurements were taken using a 12.5-mm orthoscopic Vixen illuminated cross-
hair and an Antares 2x Apo Barlow giving a magnification of x266.

Results

Star Comp RA DEC Mags PA Sep M N Epoch
HJ2302 AB 0614.8 +1909 5.20,11.2 203 15.2 33 3 2006.24
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Figure 1: The measurements of HJ 2302AB from 1886 - 2006

.

Figure 2: Best straight line through 1886-2006 measures and future trend

.

Measurement history and trend

Bob Argyle has kindly passed on the full set of measurements of this pair from John
Herchel’s observation in 1830 through to the last measurement in 1922. The measure-
ments from 1886 to the present are set out below with associated chart (Fig. 1).

From my analysis the measures from 1886 to 1922 follow a very clear path and my
measurement agrees closely with a projected linear trend. The main reason for this is
the annual proper motion of component A which is given in the Hipparcos catalogue
(HIP26950) as −0′′.09578 in RA and −0′′.18159 in Dec. This equates to an annual
proper motion of 0′′.21 in PA 208◦ . However, considering the relative motion between
1886 and 2006 from the table below, then the annual motion, (assuming that B is fixed)
is 0′′.14 in PA 202◦ so it seems likely that B has a significant proper motion of its own.
Secondly, projecting this back to 1830 gives θ = 202◦ and ρ = 39′′.8 compared with JH’s
‘measure’ of 220◦, 60′′ .
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Date P.A. (◦) Sep.(′′) Date P.A.(◦) Sep.(′′)

1830.96 220 60 1907.95 202.5 28.14
1886.21 202.38 31.98 1909.16 202.3 27.78
1887.52 200.8 32.05 1910.24 202.4 27.57
1896.12 203.6 29.641 1912.031 201.8 27.41
1900.76 202.7 29.29 1922.431 201.7 25.37
1905.02 201.4 28.584 2006.24 203 15.2

Based on the measurements to date, the relative proper motions of this pair are acting
to bring the stars closer together during the 21st Century (Fig. 2). Further measures
should confirm the proper motion of the B component.
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Recent measures of double stars made with a CCD camera (J. Doug West & M. Gallo)
Measures of double stars using eyepiece micrometers (M. Tollefsen & E. T. H. Teague)
Pp.47, 2002

DSSC11: Micrometric measures of double stars from 2002.0 - 2003.0 (R. W. Argyle & J.-F. Courtot)
Micrometric measures of double stars from 1998.02 to 2002.92 (A. Alzner)
An astrometric survey of 250 double stars - Paper I (M. Nicholson)
An astrometric survey of 250 double stars - Paper II (M. Nicholson)
An astrometric survey of 142 double stars - Paper III (M. Nicholson)
An astrometric survey of 187 double stars - Paper IV (M. Nicholson)
New double stars from the Daventry Double Star Survey (M. Nicholson)
Possible quadrant reversals in the WDS Catalog 2001.0 (R. Harshaw)
CCD measures of double stars 2002 (J. D. West)
Measures of double stars made with an eyepiece micrometer (M. Tollefsen)
A new component in the pair CHE 138 (T. Ladányi)
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