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Editorial

The number of measures included in these Circulars is now 30%9005=39122

Observer WDS code Pairs Measures Method
R.W.Argyle Ary 59 190 RETEL micrometer
E.Berlo Bko 882 8431 DSLR camera andreduc
astrometry package

J.-F. Courtot Ctt 37 95 RETEL micrometer
X. Miret Xmi 137 137 Aladin software
T.Napier-Munn& AAQ 10 94 MEADE CCD camera + Reduc software
G.Jenkinson
T.Tobal Tob 58 58 Aladin software
TOTALS 1183 9005

Bob Argyle,

2010 July

Useful sites

The following websites also contain a considerable amourit iaterest for the serious double star
observer and no claim is made for the completeness of the .lidf anyone knows of any others
please contact me:

The Washington Double Star catalogue - the complete referem for visual double stars - updated

nightly. The site also contains the Sixth Catalogue of VisuaBinary Star Orbits and much more

http://ad.usno.navy/mil/wds

Journal for Double Star Observations Www.jdso.org)

El Observador de Estrellas Dobles (in Spanish)
(www.elobservadordeestrellasdobles.wordpress.com )

Observatori Astronomc del Garraf (www.oagarraf.net )

Acknowledgements

Much of the work presented here has made use of the WashingtDouble Star Catalogue main-
tained at the U.S. Naval Observatory (see above).



MICROMETER MEASURES OF DOUBLE STARS IN 2008

Bob Argyle, Lyndhurst, Ely Road, Waterbeach, Cambridge, CR5 9NW, UK
E-mail: rwa@ast.cam.ac.uk

Introduction

In this publication, the author presents his micrometric masurements which were mostly made
between 2007.0 and 2008.0. A small number of pairs have mepnehs outside this range either due
to delay in getting a su cient number of observations to forma mean or which were inadvertently
left out of earlier papers. The author has continued to use & 8-inch /14 Cooke refractor at
the Observatories of the University of Cambridge. It is eqpped with a RETEL micrometer at a
power of x 450. Using a Barlow lens, the screw constant is%¥45 per revolution which allows an
equivalent reading accuracy of 0°%025.

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

DA Dawes, W. R. BU Burnham,S.W. H Herschel. W.
S South, J. SHJ South & Herschel STF Struve, F. G. W.
WNC Winnecke, A.

"Anon’, for "/Anonymous', is used for pairs which have not baaneasured before.

The protocols followed here for measuring are very similap tearlier publications and consist
basically of multiple double measures taken on several drent evenings to get the nal mean
values of position angles and angular distances.

In the notes, for easier identi cation and historic measum@ents nding, following each pair,
the ADS® or BDS* references are given. Then a short comment gives information the observed
motion, if any. For convenience, the apparent motions of omal pairs and orbital pairs are
described in the same way. Table 3 gives the residuals fromdan orbits. The orbital elements
come from the 6th USNO Catalogue of Orbits of Visual Binary 3trs°.
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2) Mason, B. D., Wyco, G. L. & Hartkopf, W. I. : Washington Dou ble Star Catalogue (References
and discovery codeshttp://as.usno.navy.mil/ad/wds/wdsnewref.txt

3) Aitken, R. G. : New General Catalogue of Double Stars Witini 120 of the North Pole. Wash-
ington: Carnegie Institution of Washington, 1932.

4) Burnham, S. W. : A General Catalogue of Double Stars Withinl21 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



Table 1: Measures of double stars

Pair

STF3062
STF22
STF61
STF98
STF138

STF180
STF202
STT98

STT545
STF948

STF948
STF958
STF1009
STF1062
STF1110

STF1196
STF1196
STF1273
STF1356
STF1424

STF1523
STF1536
STF1649
STF1670
STF1865

STF1890
STF1888
HN 28
H6 44
SHJ 195

STF1937
STF1938
STF1954
STF1964
STF1964

STF2032
STF2052
STF2055
STF2084
STF2130

STF2272
STF2382
STF2383
STF2420
STF2445

STF2455
STF2457
STF2486
STTA178
WAL109

Comp

AB-C

AB
AB

AB
AB

AB
AB

AC
AB
AB
AB
AB

AB
AB-C
AB-C

AB

AB
AB

AB
AB

AB
AB
AB

AB
Ba,Bb
AB
AC
CD

AB
AB
AB

AB
AB
AB
CD

AB
AB

AB

Aa-C

RA

00063
00174

00499
01229

01360

01535
02020
05079
05597
06462

06462
06482
07057
07229
07346

08122
08122
08468
09285
10200

11182
11239
12316
12417
14411

14497
14514
14575
15122

15145

15232
15245
15348
15382
15382

15147
16289
16309
16413
17053

18055
18443
18443
18512
19046

19069
19071
19121
19153
19164

Dec

+5826
+0853
+2743
+3205
+0739

+1918
+0246
+0830
+3713
+5927

+5927
+5542
+5245
+5517
+3153

+1739
+1739
+0625
+0903
+1950

+3132
+1032
1104
0127
+1344

+4843

+1906
2125
1948
1826

+3017
+3723
+1032
+3615
+3615

+3352
+1825
+0159
+3136
+5428

+0230
+3940
+3940
+5923
+2320

+2210
+2235
+4951
+1505
+1433

Va

6.42
7.13

6.33
7.02

7.50

4.52
4.10
5.76
2.60
5.44

5.44
6.28
6.87
5.76
1.93

5.30
5.30
3.49
5.69
2.37

4.33
4.06
7.97
3.48
4.46

6.31
4.76
5.88
4.53
6.79

5.64
7.09
4.17
7.85
8.07

5.62
7.69
4.15
2.95
5.66

4.22
5.15
5.25
4.77
7.25

7.42
7.46
6.54
5.69
5.67

Vp

7.32
7.66
6.34
8.14
7.63

4.58
5.17
6.67
7.2

6.00

7.05
6.34
7.01
6.71
2.97

6.25
6.20
6.66
7.28
3.64

4.80
6.71
8.43
3.53
4.55

6.67
6.95
8.18
10.87
8.32

5.95
7.63
5.16
8.06
9.02

6.49
7.91
5.15
5.40
5.69

6.17
6.10
5.38
8.26
8.57

9.44
9.52
6.67
7.64
10.88

PA

350.6
235.1
116.8
248.6
240.4

0.6
271.6
302.1
308.8

71.6

310.0
76.9
151.7
317.0
57.1

41.2
69.7
303.7
105.5
126.8

213.8
105.4
195.5
27.1
289.0

46.8
309.7
305.7
109.9
140.3

165.2
6.4
173.5
84.5
23.8

237.8
122.5
34.3
182.6
8.1

131.5

80.1
349.1
3175
261.5

28.6
202.2
204.6
267.9
354.5

Sep

151
3.93
4.27

19.55
1.90

7.52
1.99
0.98
4.03
1.88

8.72
4.60
4.38
14.69
4.71

1.10
6.22
2.69
0.72
4.59

1.70
1.95
15.32
1.32
0.58

2.58
6.07
25.31
57.10
45.59

0.54
2.29
3.97
15.52
1.36

7.09
2.35
1.41
1.28
2.53

5.62
2.52
2.49
37.13
12.31

9.37
10.51
7.23
89.76
60.36

Epoch N Obs.

2008.114
2009.086
2009.086
2009.086
2009.035

2009.086
2009.076
2008.630
2008.765
2009.333

2009.333
2009.334
2009.319
2009.319
2009.315

2009.288
2009.285
2008.936
2009.312
2009.390

2009.369
2009.328
2009.401
2009.379

2009.511

2009.556
2009.474
2009.431
2009.460
2009.428

2009.581
2009.376
2008.926
2009.569
2009.569

2009.592
2009.576
2009.443
2009.576
2009.872

2009.517
2009.834
2009.384
2009.859
2009.891

2009.891
2009.891
2008.990
2008.796
2008.753

2
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Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary

Ary
Ary
Ary
Ary
Ary



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

STT588 AB 19250 +1157 5.24 8.65 2759 103.02 2009.570 2 Ary
STT395 20020 +2456 5.83 6.19 126.2 0.88 2009.891 3 Ary
STF2671 AB 20184 +5524 6.01 7.51 338.1 3.99 2008560 2 Ary
STF2822 AB 21441 +2845 4.75 6.18 316.7 1.88 2009.929 3 Ary
SHJ345 AB 22266 1645 6.29 6.39 425 141 2009.890 3 Ary
STF2909 22288 0001 4.34 4.49 169.5 2.32 2009.893 8 Ary
STF2944 AB 22478 0414 7.30 7.68 299.5 1.94 2009.891 3 Ary
STF2944 AC 22478 0414 7.30 858 86.1 58.48 2009.886 4 Ary
STF3050 AB 23595 +3343 6.46 6.72 336.5 229 2009.063 3 Ary

Table 2: Notes

Pair

STF3062
STF22
STF61
STF98
STF138
STF180

STF202

STT98
STT545
STF948
STF958
STF1009
STF1062
STF1110
STF1196
STF1273
STF1356
STF1424

STF1523
STF1536
STF1649
STF1670
STF1865
HN 28

STF1888
STF1890
SHJ 195
H6 44

STF1937
STF1938
STF1954

STF1964
STF2032
STF2052
STF2055
STF2084
STF2130
STF2272
STF2382

ADS
(BDS)

61
238
683
988
1254
1507

1615

3711
4566
5400
5436
5746
6012
6175
6650
6993
7390
7724

8119
8148
8565
8630
9343
9446
9413
9406
(7164)
9532
9617
9626
9701

9731

9979

10075
10087
10157
10345
11046
11635

Notes

Orbital pair. See Table 3.

38 Psc. Retrograde motion 10 in 226 years. Distance largely unchanged.

61 Psc. Retrograde motion 5 in 227 years. Distance increasing slightly : +893.
Slight increase in distance since 1783: #43.

Direct orbital motion: +42 , +09%4 since 1825.

Gamma Ari. Binary? Direct angular motion since ¥79: +20 . Distance decreasing:

2007

Alpha Psc. Long period binary. Angle decreasing 70 since 1781. Distance
decreasing: 3%02.

14 Ori. Orbital pair. See Table 3.

Theta Aur. Retrograde motion: 64 in 138 years. Distance increasing: +°8.
12 Lyn. Orbital pair. See Table 3.

Small change in separation: 0°7 in 186 years.

Angle decreasing: 15 in 227 years. Distance increasing: +9%1.

19 Lyn. Little change in angle. Distance slighy increasing: +0°96.

Alpha Gem. Long period binary.

Zeta Cnc. Orbital triple. See Table 3.

Epsilon Hya. Long period binary.

Omega Leo. Orbital pair. See Table 3.

Gamma Leo. Long period binary. Angle increasq+42 since 1782. Distance
increasing: +1°%6.

Xi UMa. Orbital pair. see Table 3.

lota Leo. Orbital pair. See Table 3.

Little change in separation since 1830.

Gamma Vir. Orbital pair. See Table 3.

Zeta Boo. Orbital pair. See Table 3.

Long period binary. Angle increasing: +55 , separation rapidly increasing +15°°9 since 1806.
Xi Boo. Orbital pair. See Table 3.

Probably orbital. Retrograde motion: -5 , getting closer 1%4 in 226 years.
Slight decrease in separation 3°%4 since 1823.

Relative retrograde motion 3 .0 since 1781. Separation decreasing2°00.

Eta CrB. Orbital pair. See Table 3.

Mu Boo. Orbital pair. See Table 3.

Delta Ser. Long period binary, retrograde motin: 53 ; separation
increasing: +1%5 in 227 years.

AD - distance decreasing: 1°93 in 227 years. CD direct motion: +14 in 180 years.
Sigma CrB. Long period binary. See Table 3.

Orbital pair. See Table 3.

Lambda Oph. Orbital pair. See Table 3.

Zeta Her. Orbital pair. See Table 3.

Mu Dra. Long period binary. See Table 3.

70 Oph. Famous orbital pair. See Table 3.

Epsiloh Lyr. Long period binary. Forms physical quadruple with STF2383.



Pair ADS  Notes
(BDS)

STF2383 11635 EpsiloA Lyr. Long period binary.

STF2420 11779 Omicron Dra. Retrograde motion: 42 in 229 years. Getting wider: +10°%4.
STF2445 12010 Getting slowly closer: 2%07 in 179 years

STF2455 12050 Retrograde relative motion: -111in 182 years. Getting rapidly wider: +5%4.
STF2457 12053 No change in 181 years.

STF2486 12169 Long period binary. See Table 3.

STTA178 (9149) No change since 1875.

WAL109 12248 Little change since 1944.

STT588 - 31 Agl. Relative retrograde motion: 88 in 137 years. getting closer: -3%.
STT395 13277 16 Vul. Direct motion: +37 in 166 years. Getting wider: +0%05.

STF2671 13692 Getting slowly wider: +1°in 178 years.

STF2822 15270 Mu Cyg. Long period binary,

SHJ 345 15934 53 Agr. Long period binary,

STF2909 15971 Zeta Agr. Long period binary,

STF2944 16270 Long period binary,

STF3050 17149 Orbital pair. See Table 3.

Table 3: Residuals from known orbits

Pair ADS Residual(O C) Period(yrs) Orbit Date Grade
STF3062 61 +7.3, 0%03 106.7 Sederhjelm 1999 2
STF202 1615 +5.3, +09021 933.05 Scardia 1983 4
STT98 3711 0 .1, +0%912 197.45 Scardia 2008 2
STF 948 5400 +2.5, +0%001 907.6 WSI 2006 4
STF1110 6175 0 .5, +0%%09 444,95 Docobo 1985 3
STF1196 AB 6650 +0 .7, +0°°05 59.582 WSI 2006 1
STF1196 AB-C 6650 +0 .9, +0°°30 1115 Heintz 1996 4
STF1273 6993 0 .9, +0%919 990 Heintz 1996 4
STF1356 7390 +3.2, 0%1 118.227  van Dessel 1976 2
STF1424 7724  +1.0, 0°02 510.3 WSI 2006 4
STF1523 8119 2 .0, +09909 59.878 Mason 1995 1
STF1536 8148 +4.4, 0%01 186. Sederhejilm 1996 2
STF1670 8630 0 .7, +0%06 169.104 Scardia 2007 2
STF1865 9343 5 .4, +0°°04 122.98 Alzner 2007 2
H N 28 9446 0.7, 0%06 2130 Hale 1994 4
STF1888 9413 +0.8, 0°°00 151.6 Sederhjelm 1999 2
STF1937 9617 +1.5, 0%04 41.556 WSI 2006 1
STF1938 9626 +1.0, +0°°04 257 Sederhjelm 1999 2
STF1954 9701 +0.7, 0°02 1038 WSI 2004 4
STF2032 9979 +0.5, 0°05 726 Raghavan 2009 4
STF2052 10075 +1.9, 0%15 224 Sederhjelm 1999 2
STF2055 10087 2 .3, 0%4 129.0 Heintz 1993 2
STF2084 10157 +0.8, +0%916 34.45 Sederhjelm 1999 1
STF2130 10345 +1.9, +0%°13 672 Heintz 1981 4
STF2272 11046 0.1, 0%03 88.38 Pourbaix 2000 1
STF2382 11635 +1.6, +09°10 1725 WSI 2004 4
STF2383 11635 +1.7, +0%°15 724.307 Docobo 1984 4
STF2486 12169 0 .5, +0%012 3100 Hale 1994 4
STF2822 15270 +0.4, +0°%922 789 Heintz 1995 4
SHJ345 15934 +4.1, +0°°09 3500 Hale 1994 4
STF2909 15971 2 .0, +0%%19 486.7 Scardia 2009
STF2944 16270 0 .6, +0°°03 1160.28 Zirm 2007
STF3050 17149  +1.2, +0%°19 320 Starikova 1977 3



MICROMETRIC MEASURES OF DOUBLE STARS IN 2009

Jean-Frarncois Courtot, 28 rue d'Alsace, F-52000 ChaumonErance

Introduction

The measurements presented here have been made during 2008e protocol is the same for
many years now and have been described with some details in&512, page 1 amongst others.
In short, for these visual measurements, a homemade 205 mmwiienian at x508 has been used
with a Klee focal ampli er and a lar micrometer giving an equivalent reading accuracy of 0°03.

Measurements also are arranged as usual. Table 1 gives theneaof the pair using the WDS
nomenclature. In table 2, a note about each measured pair isvgn. Until lately, interest was
mostly aimed towards the WDS "neglected program'. Since niaxf the "neglected’ stars accessible
to a visual observer using a 205 mm telescope have been latggbserved by one observer or the
other, this year, most measurements concerned true orbitphirs. Amongst them, two possible
orbital candidates without any computed elements have beemvisited (STF2746 and STF2804
AB). As often as possible, residuals (O-C) from recently cgoated orbits are given with the notes.
In one occurrence, a determination of proper motion is proged for the secondary component
of a long time measured optical pair delta Her (STF3127B). Gnnew wide component has been
observed and measured in the eta Cas (STF60) system.

Table 1 - measures

Pair Comp RA Dec Va Vb PA Sep Epoch N Obs
STF60 AB 00491 +5749 35 7.4 321.8 134 2009.008 3 JC
STF60 AE 00491 +5749 3.5 10.2 1237 82.6 2009.015 2 JC
Anon. Al 00491 +5749 3.5 11 73.3 942 2009.007 2 JC
BU232 AB 00504 +5038 85 8.8 2520 0.86 2009.024 3 JC
BU232 AC 00504 +5038 8.5 10.1 296.7 255 2009.024 3 JC
STF117 CD 01259 +6808 9.4 10.0 249.7 2.32 2009.039 3 JC
STF360 03122 +3713 80 8.3 126.3 2.71 2009.078 2 JC
STT50 AB 03127 +7133 84 85 150.2 1.01 2009.078 2 JC
STF400 AB 03350 +6002 6.8 8.0 2624 1.69 2009.084 1 JC
STT82 AB 04227 +1503 7.3 8.6 3356 1.36 2009.162 3 JC
STF677 05247 +6323 7.9 85 1201 1.06 2009.161 1 JC
STF742 05364 +2200 7.1 7.5 2740 4.00 2009.186 3 JC
STF982 AB 06546 +1311 80 7.4 1436 7.22 2009.210 3 JC
STF1037 AB 07128 +2713 7.2 7.3 3095 1.02 2009.201 3 JC
STF1174 ABC 08047 +4717 9.0 9.3 2141 5.68 2009.216 3 JC
STF1187 AaB 08095 +3213 7.2 8.0 223 3.04 2009.208 3 JC
STF1196 AB 08122 +1739 53 6.3 412 1.07 2009.227 3 JC
STF1196 AC 08122 +1739 53 59 651 6.63 2009.227 3 JC
STF1234 08331 +5521 7.8 9.6 65.6 24.82 2009249 1 JC
STF1273 ABC 08468 +0625 35 6.7 3047 280 2009.256 3 JC
STF1321 AB 09144 +5241 7.8 7.9 954 17.20 2009.282 2 JC
STF1424 AB 10200 +1950 2.4 3.6 1253 458 2009.317 3 JC
STF1523 AB 11182 +3132 4.3 4.8 214.4 158 2009.314 3 JC
STF1536 AB 11239 +1032 4.1 6.7 101.6 1.89 2009.335 3 JC
STF1639 AB 12244 +2535 6.7 7.8 3249 174 2009.340 3 JC



Pair

STF1639
STF1647
STF1719
STF1768
STF1785

STF1803
STF1834
STF3127
STF2700
STF2746

STF2804
STF2908

Comp

AC

AB

AaB

AB

RA Dec Va Vb PA Sep Epoch N Obs

12244 +2535 6.7 10 160.0 91.58 2009.337 2 JC
12306 +0943 8.1 84 2456 1.22 2009.358 3 JC
13073 +0035 7.6 8.2 358.7 691 2009.403 3 JC
13375 +3618 50 70 969 191 2009373 3 JC
13491 +2659 7.4 8.2 180.2 3.03 2009415 3 JC
14064 +3825 8.1 104 429 18.28 2009.440 2 JC
14203 +4830 8.1 83 101.7 156 2009.440 3 JC
17150 +2450 3.1 83 2859 1239 2009.610 2 JC
20347 +3230 7.0 8.8 284.2 2411 2009.855 3 JC
21018 +3916 7.9 8.7 3222 111 2009876 3 JC
21330 +2043 7.7 8.0 3571 321 2009.903 2 JC
22282 +1716 9.1 7.7 1129 9.03 2009.925 1 JC

Table 2 - Notes and residuals

Pair

STF60AB
STF60AE
Anon. Al

BU232AB
BU232AC

STF117CD

STF360
STT50AB

STF400AB

STT82AB
STF677
STF742
STF982AB
STF1037AB
STF1174AB-C

STF1187Aa-B
STF1196AB
STF1196AC

STF1234
STF1273AB-C

STF1321AB
STF1424AB
STF1523AB
STF1536AB
STF1639AB
STF1639AC

ADS

671
671

684
684

1129

2390
2377

2612

3169
3956
4200
5559
5871
6552

6623
6650
6650

6858
6993

7251
7724
8119
8148
8539
8539

Notes

Orbital pair, direct relative motion: 233 since W. Struve's measurement in 1832.
No noticeable rotation. Optical pair getting quickly closer: 194 in 152 years.

mV | is a visual estimate. It is strange that "I' compo nent has never been reported nor
measured before since many other much wider components hateen in STF60 system.

Orbital pair. Direct relative motion: 324 since Burnham's measurement in 1876.
Observers usually measured ABC not AC. Despite of this a possible slow relative
motion: +4 in 134 yrs may be conjectured. Getting closer: 3%or so.

Slow retrograde relative motion: 4 in 178 years. Getting slightly closer: 0%7.

A di cult measure using the T 205 mm.

Very slow retrograde motion (20 in 178 yrs), getting wider: +1°4.

Orbital pair. Slow retrograde relative motion: 82 since O. Struve's measurements
(1847), getting closer.

Orbital pair. Direct relative motion: 344 in 180 years. One night only with
decent seeing for this measurement.

Orbital pair. Retrograde relative motion: 253 in 161 years.

Orbital pair. Retrograde motion: 159 in 178 years.

Orbital pair. Slow direct relative motion: 23 in 172 years. Getting wider: +0°07.
Orbital pair. Retrograde relative motion: 31 in 180 years. Getting wider: +1°%6.
Orbital pair. Retrograde relative motion. Second revolution since W. Struve (1830).

Fixed since W. Struve (1830). The magnitué mentioned in WDS for (AB) should be
the combination of mVA (8.5) and mVB (8.5), i.e. 7.75 (not 8.97). Nevertheless, the
observed magnitude for AB shows that 8.97 is likely, which mans that magnitudes
given for A and B in the WDS are too bright (9.7 for each star woud be correct
if A and B are equally bright).

Orbital pair. Retrograde relative motion: 49 in 180 yrs, getting wider: +1°04,

Cnc. Just starting a fourth revolution since W. Struve (1826.22).

Measurement for AC, not for AB C. Retrograde relative motion: 91 in 183 years.
Getting wider: +1 %°3. From this measurement, using Heintz's orbital elementsfor
AB, AB C can be estimated to be: =67 .5, =6%2,

Retrograde relative motion: 6 in 178 years, getting wider: +4°01.

AB elongated image using the T205 mm. AB C: direct relative motion: 108
in 179 years, getting closer: 0°%4.

Orbital pair. Slow direct relative motion: 47 in 176 yrs. Getting closer: 2°99.

Slow direct relative motion: 22 in 178 years. Getting wider: +2°02.

Orbital pair. Retrograde relative motion. Three complete revolutions since W. Struve.
Orbital pair. Coming to the end of its rst rev olution since W. Struve (1832).

Orbital pair. Slow direct relative motion: 34 in 173 years.
mVA mentioned for A in WDS (AC line) should be 675 (not 6.3). mVC 10 (visual
estimate). Getting wider: +1 %98,



Pair ADS Notes

STF1647 8575 Orbital pair. Slow direct relative motion: 43 in 179 years.

STF1719 8786 Very slow retrograde motion: 4 in 179 years, getting closer: 0%3.
STF1768AB 8974 Orbital pair. Retrograde relative motion. First revolution since W. Struve.
STF1785 9031 Orbital pair. Second revolution since W. Strue.

STF1803 9111 No noticeable change since W. Struve's measurent (1831).

STF1834 9229 Orbital pair. First revolution since W. Struve.

STF3127Aa-B 10424 Optical pair. Fast moving components: #1585/year in 188 for Aa according to
PPM. If this is correct, the proper motion for B would be 0°01074/year in 273
for B from measurements.

STF2700 14027 No noticeable change since W. Struve (1831).

STF2746 14558 Direct relative motion: +47 in 179 yrs. Getting slightly wider: +0 %92 since
W. Struve (1830). Possibly an orbital pair.

STF2804AB 15076 Direct relative motion: 43 in 181 years. Getting slightly wider. Another possible
long period orbital pair.

STF2908 15967 Slow retrograde relative motion: 3 in 181 years. May be getting
slightly wider: +0 %92.

Table 3 - residuals from orbital ephemerides

Pair ADS Residual(O C) Orhit Period(yrs) Date Grade
STF60 AB 671 +0 .6, +0993 Strand 480 1969 2
BU232 684 +0.1, +0%°00 Scardia 201 2006 3
STF360 2390 +0.2, 0%11 WSI (Mason et al.) 871 2004 5
STT50 AB 2377 40 .4, +0%907 Scardia 310.06 2001 4
STF400 AB 2612 5.0, +0%92  Seymour & Mason 244,52 2000 3
STT82 AB 3169 1.5, +0%11 WSI (Mason et al.) 241 2004 3
STF677 3956 2.7, 091 Heintz 1996 4

STF742 4200 0.8, 0°12 Hopmann 2959 1973 5
STF982 AB 5559 +1 .6, +0°°04 Hopmann 3190 1952 5
STF1037 AB 5871 0.2, 0°2 Saderhjelm 119 1999 2
STF1187 Aa B 6623 +1 .0, +0%°11  Olevic & Jovanovic 1385.156 2001 5
STF1196 AB 6650 +2.2,+0%°02  Sederhjelm 59.95 1999 1
STF1196 AC 6650 1.2, +0993 Heintz 1115 1996 4
STF1273 AB C 6993 +0.5, 098 Heintz 990 1996 4
STF1321 AB 7251 0 .4, +0%%19 Chang 975 1972 4
STF1424 AB 7724 +0 .3, +09°13 Rabe 1958 4
STF1523 AB 8119 1.8, 093 Mason, B.D. & al. 59.878 1995 1
STF1536 AB 8148 +0.6, 0%°07 Sederhjelm 186 1999 2
STF1639 AB 8539 +1.2, 0%04 Olevic 575.44 2000 3
STF1647 8575 3.4, 04 Hopmann 4273 1970 4
STF1768 AB 8974 +0.1, +0%918  Sederhjelm 228 1999 3
STF1785 9031 0.1, 099 Heintz 155.75 1988 2
STF1834 9111 1.8,+0%02 Seymour & Mason 375.97 2000 3
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MEASURES OF DOUBLE STARS WITH A DSLR CAMERA
AND 35.5-CM REFLECTOR FROM 2008.852 TO 2008.997

Ernd Berlo, 3188-Ludchnyhabszi, Bercenyi u. 3., Hungary
E-mail: berko@is.hu

Description

Continuing the measures of my photos (see Berko, 2009) , thext results to come are from
the measuring period between 7 Nov - 30 Dec 2008. The photggin&c equipment used and the
processing and measuring methods are the same as those dkdain my previous publications
(DSSC-16,17). Therefore, | would only like to note that | wasvorking with a Canon 350D digital
camera with a 35.5-cm Newtonian telescope at a focal length 4200 mm. The pictures were
measured with Florent Losse's program (Reduc 3.85). | use®2 photos for the present article.
My results include the data of 4484 independent measures &73pairs.

A table contains the results of the measures, followed by thetes. | have also attached images
of the doubles that | measured, with captions provided. In td rst three columns of the table, the
WDS names and coordinates of the doubles, as well as the comeuts’ brightness can be found. |
described the brightness of the components on the basis of \@Palthough it seems contradictory
sometimes. When there is an Anon. component, | gave the GSC UENO "R’ brightness, if not
available, | provided the brightness that | estimated on théasis of the photo. This is followed by
the position angle (PA) and the separation(S) measured andilculated by me. In both cases, the
value of the standard deviation is also indicated (). The column (2000+) gives the time when
the images was taken. Finally, in every row, the number of inddual measures (Meas), and the
reference number to the description (Notes) can be seen.

| found the greatest problem with the 10-character identi @ation coordinates of WDS. In many
cases it is di erent from the real position of the double. Alhough WDS contains more precise
coordinates for most of the pairs, at times the double canndie found at these locations. This
certainly makes the identi cation of some (especially the eglected) doubles troublesome, mostly
in sky areas rich in stars, pairs. This is true for computer iging, as well. Several astronomical
programs use the xed identi cation coordinates of WDS, sotiwould be practical if these data
were changed into the value closest to the precise positiohtbe double. For the doubles measured
by me, | "give suggestions' regarding these closest cooat#s in the form of (xxxxx+xxxx!). Due
to lack of time, this article has not been supplemented withiptures, but any double stars' image
can be requested from the author. | would specially like to #nk the work of Agnes Kiricsi, who
has helped a lot in this publication with the English transléions and the correspondence.
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Table 1

Name

Anon 1

STF 175
STF 175
STF 180
STF 180

STF 180
L1

STF 200
POU 156
POU 157

CHE 33
CHE 34
Anon 2
CHE 38
WAK 14

CHE 39
CT112
CE1 40
CHE 44
CHE 45

CHE 48
CHE 49
CHE 50
CHE 51
Anon 3

CHE 55
CHE 56
KU 118
CHE 58
CHE 59

Anon 4
CHE 60
CHE 63
BUP 29
BUP 29

BUP 29
CHE 64
CHE 65
CHE 66
J 3057

GRV 322
GRV 322
J 2305
J 1194
J 3061

J 834
STF2655
STF2655
OL 123
Anon 5

- measures
Comp RA
AB 01507
AB 01510
BC 01510
AB 01535
AC 01535
BC 01535
AB 01542
AB 02016
AB 02019
AB 02019
AB 02041
AB 02043
AX 02043
AB 02053

AC 02053
AB 02053
AC 02053
AB 02053
AB 02060
AB 02060
AB 02066
AB 02070
AB 02073
AB 02074
AB 02080
AB 02080
AB 02083
AB 02084
AB 02085
AB 02086
Bx 02086
AB 02087
AB 02093
AB 02104
AC 02104
AD 02104
AB 02109
AB 02109
AB 02110
AB 20123
AB 20124
AC 20124
AB 20129
AB 20132
AB 20134
AB 20136
AB 20141
AC 20141
AB 20180
AB 20182

Dec

+2106
+2107
+2107
+1918
+1918

+1918
+1910
+2405
+2430
+2415

+2807
+2911
+2911
+2907
+2907

+2906
+2906
+2836
+2844
+2806

+2838
+2923
+2829
+2810
+2917

+2814
+2933
+2819
+2833
+2918

+2918
+2921
+2822
+2948
+2948

+2948
+2941
+2846
+2912
+2215

+2224
+2224
+2238
+2145
+2214

+2145
+2213
+2213
+2429
+2321

Va Vb
(m) (m)

12.0,12.0
8.99, 9.36
9.6 ,13.3
452, 4.58
4.52, 8.63

4.58, 8.63
12.70,12.61
9.55,10.29
12.11,12.4
12.4 ,13.5

11.53,11.94
10.57,10.66
10.57,13.0
11.1,12.0
11.1,125

7.95, 9.9

7.95,11.48
10.15,10.54
8.96,10.54
9.91,10.11

10.27,10.55
12.59,13.09
10.63,10.74
9.91,10.19
13.1,14.0

9.87,10.54
13.00,13.06
9.97,10.71
9.37,10.74
9.65,10.57

10.57,13.0

10.26,10.74

10.46,10.53
9.0,12.2
9.0 ,11.7

9.0,10.8
9.90,10.18
10.51,10.63
9.81,10.64
10.0 ,10.8

11.3 ,12.8
11.49,11.64
9.7 ,10.2
10.42,13.9
10.0,13.0

11.0 ,11.7
7.89, 7.95
7.89,10.09
10.5,11.0
13.5,13.6

PA
()

292.43
359.03
37.44
0.51
81.44

83.39
58.34
123.53
205.65

139.18
73.86
323.57
165.33
49.81

40.44
73.94

141.43
82.82

42.14

131.02
110.36
289.27
254.15
334.41

152.58

55.53
180.77
290.78
216.50

196.40
274.46
193.28
188.45
352.66

249.91
124.30
127.27
161.84
103.85

186.58
180.36
177.52
116.54
267.66

273.61
2.74
154.13

66.87

()

0.31
0.06
0.01
0.26
0.02

0.03
0.36
0.35
0.16

0.08
0.10
0.43

0.24

0.29
0.06
0.07
0.30
0.07

0.06
0.17
0.42
0.41

0.19
0.06
0.14
0.24
0.07

0.11
0.07
0.05
0.05
0.02

0.01
0.22
0.13
0.11
0.35

0.05
0.02

0.31
0.39
0.36

0.07

0.28

Sep 2000+ Meas.
(00) (OO)
8.43 0.03 8.997
2755 0.04 8997 11
159.00 0.03 8.997 5
749 0.06 8.997
216.80 0.05 8.997 12
215.69 0.04 8.997 13
6.03 0.04 8.997
8.11 0.05 8.997 12
13.28 0.05 &99 10
8.997
31.59 0.06 @98 13
12,59 0.03 8.989 17
5.72 0.03 8.989 7
2.33 8.989
10.14 0.08 8.989
19.22 0.06 8.989
65.08 0.06 8.989
32.29 0.03 ®098 16
10.26 0.05 8.989 7
41.05 0.03 8.989 6
2.90 8.989
31.61 0.04 @98 13
11.87 0.03 &98 14
9.29 0.06 8.989 5
6.60 0.08 8.989
4.09 0.07 8.989
28.35 0.05 8.989 13
20.64 0.03 8.989 17
13.64 0.02 8.989 14
27.34 0.03 8.989 18
1258 0.06 8.989 17
29.44 0.03 @98 19
27.68 0.04 @98 8
78.66 0.05 8.986
187.33 0.06 8.986 2
227.89 0.03 8.986 4
16.82 0.04 8986 14
28.64 0.04 @98 18
36.94 0.06 8.986 14
6.66 0.03 8.882
5469 0.05 8.882 14
95.35 0.02 &8 16
2.25 8.882
6.15 0.06 8.882 0
5.17 0.05 8.882
2.60 8.882
6.14 0.04 8.882
60.71 0.07 828 12
8.882
6.23 0.05 8.882

Notes
15 1
2
1 2
12 3
3
3
9 4
5
6
7
8
9
1 9
1 10
8 11
9 11
9 12
13
1 14
1 15
1 16
17
18
1 19
7 02
4 21
22
313
23
25
25
26
27
12 28
1 28
1 28
29
30
31
13 32
33
33
1 34
1 35
10 36
1 37
14 38
38
7
16 93



Name

POU4348
Anon 6
POU4351
Anon 7
POU4353

POU4354
POUA4356
POUA4359
POU4360
Anon 8

POU4362
POU4365
POU4367
POU4371
POU4370

Anon 9
POU4374
POU4376
HJ 2952
POU4377

Anon 10
Anon 11
Anon 12
Anon 13
POU4383

Anon 14
Anon 14
POU4381
POU4385
POU4382

POU4386
Anon 15

POU4744
POU4750
POU4757

Anon 16

POUA4760
POUA4766
POUA4799
POU4857

POU4874
POU4877
POU4878
POU4879
POU4880

POU4881
POU4882
POU4888
POU4889
POU4886

Comp RA

AB 20182
AX 20182
AB 20184
Bx 20184
AB 20184
AB 20185
AB 20188
AB 20189
AB 20191
AB 20191
AB 20193
AB 20194
AB 20195
AB 20196
AB 20196
AB 20197
AB 20199
AB 20200
AB 20201
AB 20201
AB 20201
AB 20202
AB 20203
AB 20203
AB 20205
AX 20205
Ay 20205
AB 20205
AB 20205
AB 20205
AB 20206
AB 20207
AB 20373
AB 20375
AB 20379
AB 20379
AB 20380
AB 20381
AB 20391
AB 20409
AB 20415
AB 20417
AC 20417
AB 20417
AB 20418
AB 20419
AB 20419
AB 20420
AB 20420
AB 20420

Dec

+2319
+2319
+2435
+2435
+2324

+2426
+2319
+2339
+2341
+2338

+2417
+2323
+2337
+2325
+2317

+2408
+2332
+2413
+2424
+2421

+2334
+2351
+2350
+2331
+2353

+2353
+2353
+2334
+2329
+2326

+2421
+2353
+2517
+2515
+2522

+2522
+2518
+2520
+2525
+2510

+2459
+2449
+2449
+2437
+2502

+2448
+2439
+2510
+2501
+2452

Va Vb
(m) (m)

11.30,12.3
10.4,13.0
11.70,12.4
12.4 ,13.5
12.77,13.4

13.2,14.2
12.10,13.9
12.9,13.2
13.5,14.2
11.5,14.0

11.13,14.1
12.4 ,13.4
11.45,12.2
14.0,14.1
13.7 ,14.1

13.0,13.5
14.0,14.0
13.2 ,13.6
8.76,10.7
12.7 ,12.9

12.2 ,14.0
13.8 ,14.0
13.5,14.0
13.5,14.0
11.92,12.9

11.92,14.0
11.92,13.5
10.3 ,12.2
14.2 ,14.4
13.4,14.3

11.18,14.2
13.7 ,13.8
14.2 ,14.4
119,143
12.53,13.1

13.1,13.1
12.9,13.4
11.65,13.1
13.2 ,13.4
11.77,12.3

13.0 ,14.2
14.2 ,14.2
14.2 ,14.4
119,141
14.3 ,14.4

13.3,14.6
13.1,13.1
12.14,13.8

11.66,12.31
10.88,14.00

10

PA
()

162.31
25.76
89.13
21.69
359.85

113.31

45.18
354.66
254.03
322.03

177.13
104.42
210.85
318.19

7.07

357.21
112.90
177.79
281.36
192.22

98.53
30.63
146.13
279.38
122.00

229.52
45.04
161.99
53.27
284.22

283.06
145.09
131.67
106.16
259.98

292.02
264.74
225.27
186.83

82.70

197.69
33.73
323.75
86.19
151.14

210.91
144.58
354.94

14.43
122.55

()

0.06
0.29
0.22
0.28
0.37

0.28
0.45
0.16
0.27
0.30

0.16
0.07
0.11
0.22
0.29

0.18
0.29
0.38
0.28
0.11

0.39
0.25
0.37
0.36
0.15

0.33
0.16
0.32
0.29

0.42
0.36
0.16
0.35
0.61

0.33
0.14
0.30
0.44
0.63

0.37
0.39
0.80

0.18

0.49
0.42
0.20
0.28
0.17

Sep

(OO) (00)

27.16
5.68
6.82
6.05
4.77

12.57
5.13
12.97
8.96
9.85

20.49
18.73
11.54
11.24
11.62

10.43

4.99
13.16
20.42
15.19

8.10
8.53
1.95
5.59
6.90

5.28
11.67
18.92

5.61
12.80

5.89
6.15
12.55
17.54
6.69

8.89
14.89
22.34

8.63
15.14

9.08
8.57
16.45
6.04
13.54

10.03

9.39
17.71
14.55
15.70

2000+ Meas.
0.02 &8 4
0.04 8.882
0.03 8.882 14
0.05 8.882
0.02 288 17
0.07 &88 8
0.05 8.882 13
0.03 &88 18
0.04 8.882 18
0.04 8.882
0.05 &8 14
0.04 288 17
0.03 &8 16
0.04 288 14
0.06 8.882 6
0.04 8.882 4
0.04 8.882 15
0.04 288 14
0.07 8.882 16
0.05 @88 18
0.04 8.882
0.04 8.882
0.01 8.882
0.06 8.882 2
0.02 288 15
8.882
0.07 8.882 14
0.03 &88 15
0.04 8.882 2
0.06 &88 14
0.08 @88 10
0.04 8.882 5
0.10 &85 3
0.06 &85 7
0.06 &85 3
0.05 8.852
0.03 &85 9
0.06 =28 11
0.07 8.852 4
0.07 &85 4
0.03 8.852 3
0.09 8.852
0.05 &85 2
8.852
0.08 &85 4
0.02 &85 2
0.08 8.852 4
0.09 =8 3
0.05 928 9
0.08 8= 4

Notes

15

18

11
13
4

40
14
42
42
43

44
45
46
47
48

49
50
51
44
44

4x
52
53
54
55

56
57
44
44
58

58
58
59
60
61

62
63
44
64
65

66
67
68
69
70

71

72

72
73

74

75
76
77
78
79



Name

POU4887
POU4892
POU4897
POU4898
POU4899

POU4901
POU4903
POU4902
POU4904
BUP 216

POU4914
POU4917
POU4918
POU4921
POU4924

POU4927
POU4925
POU4926
Anon 17

POU4930

POU4931
POU4934
POU4946
POU4947
POU4954

POU4960
POU4956
POU4958
HO 477
HJ 1785

ADP 8
HJ 966
HJ 966
Anon 18
AG 423

GRV 594
CHE 331
CHE 332
BU 1539
CHE 333

CHE 334
CHE 336
Anon 19
Anon 20
AG 285

CHE 337
Anon 21
CHE 339
CHE 340
Anon 22

Comp RA
AC 20420
AB 20422
AB 20423
AB 20424
AC 20424
AB 20425
AB 20425
AB 20425
AB 20426
AB 20430
AB 20432
AB 20433
AC 20433
AB 20434
AB 20436
AB 20437
AB 20437
AB 20438
AX 20438
AB 20439
AB 20440
AB 20443
AB 20448
AC 20448
AB 20453
AB 20455
AB 20455
AB 20456
AB 22340
AB 22346
AB 22346
AB 22350
AC 22350
AB 22356
AB 22363
AB 22384
AB 22389
AB 22396
AB 22397
AB 22397
AB 22398
AB 22401
Bx 22401
AB 22401
AB 22401
AB 22401
AB 22401
AB 22401
AB 22403
Bx 22403

Dec

+2452
+2442
+2457
+2506
+2506

+2508
+2451
+2439
+2509
+2649

+2502
+2444
+2444
+2500
+2505

+2456
+2436
+2441
+2441
+2510

+2510
+2504
+2444
+2444
+2444

+2450
+2435
+2438
+2945
+2944

+2943
+3048
+3048
+3047
+2945

+2935
+3010
+3040
+3240
+2938

+3021
+3258
+3258
+3254
+3242

+3201
+3154
+3041
+3312
+3312

Va Vb
(m) (m)

10.88,13.74
13.5,13.8
13.8,14.3
13.8 ,14.5
13.8 ,13.82

13.9,14.1
14.3 ,14.4
12.0,13.7
11.91,14.4
10.7 ,11.6

12.9 ,13.4
12.7 ,13.5
12.7 ,14.1
13.7 ,14.3
11.51,14.0

13.45,13.92
13.0,14.0
14.4 144
14.4 ,14.5
11.2 ,14.4

11.37,14.5
13.7 ,14.2
13.00,12.8
13.00,12.7
11.41,12.7

12.43,12.61
12.7 ,13.9
11.31,13.1
8.40,11.13
8.93,10.05

10.7 ,15.2
7.35,11.4
7.35,12.3
12.5,13.0
8.32,9.7

10.97,11.89
13.2 ,13.8
10.8 ,12.9
9.40,12.5
13.5,14.0

10.91,11.57
10.78,12.8
12.8 ,13.5
13.5,13.5
10.17,10.75

10.46,10.91
12.0,13.0
10.8,13.2
10.61,13.0
13.0,13.5

PA
()

112.94
168.59
182.63
345.82
318.03

156.60
127.46
145.20
215.89

98.84

87.31
253.15
208.41

71.73

53.99

175.33
9.26
38.83
250.27
164.39

295.70
331.13
211.47
192.91
202.89

141.88
242.71

58.09
162.28
172.20

140.28
268.49
279.92
154.61
154.42

179.20
14.50
83.23

172.17

133.81

112.70

60.83
127.40
123.34
309.80

235.54
315.32

19.31
256.33
163.65

11

()

0.11
0.08

0.61
0.27

0.08

0.07

0.31
0.17
0.15
0.18

0.46
0.24
0.41

0.18
0.22

0.11
0.09
0.24

0.41
0.31
0.27
0.32
0.20

0.41
0.24
0.31
0.15

0.15
0.24
0.12
0.20
0.20

0.18
0.09
0.41
0.42
0.11

0.16
0.40
0.16
0.08
0.07

Sep
()

28.97
15.26
9.75
5.78
19.23

8.55
7.58
7.67
8.44
64.68

11.07

11.73

16.95
4.13
7.68

15.12
14.17
18.10

7.97

9.17

12.12
521
19.29
28.25
17.60

6.05
6.37
9.18
12.77
14.04

5.47
13.12
38.08
6.43
23.42

20.68
12.49
28.06
31.79
18.99

23.20
14.41
4.76
7.44
36.98

14.43
5.91
32.84
27.52
2.43

(*)

2000+ Meas.
0.01 8= 3
0.01 &85 2
8.852
0.05 8.852 2
0.04 =28 15
0.01 8.852 4
8.852
8.852
8.852
0.05 8.852 3
0.05 8.852 9
0.03 &85 16
0.05 &85 12
0.08 8.852
8.852
0.03 8% 2
0.04 8.852 0
0.07 8.852 4
8.852
0.04 8.852 2
0.05 =8 2
8.852
0.05 =28 15
0.05 =28 17
0.05 =8 16
0.05 928 10
0.06 8.852 10
0.04 8.852 17
0.06 8.986 17
0.04 &98 17
8.986
0.05 8.986 1
0.04 8.986 8
0.06 8.986 1
0.07 8.986
0.05 &9 10
0.05 8.986 4
0.06 8.986 4
0.08 8.989 16
0.05 8.986 9
0.09 &89 10
0.03 8.989 15
0.04 8.989 5
0.05 8.989 5
0.05 &98 16
0.06 HR.9 15
0.04 8.991 0
0.05 8.986 5
0.03 &98 16
0.03 8.989

Notes

79
80

1 81

82
82

83

1 84
1 85
1 86

87

88
89
89

3 90
1 91

92
93
94

1 94

95

96

1 97

el S EN TR

=

98
98
99

100
101
102
103
104

315
105
105
106
6 107

108
109
110
111
112

113
114
114
115
116

117
118
119
120
2120



Name

CHE 341
Anon 23
CHE 342
CHE 343
CHE 344

CHE 345
CHE 346
CHE 347
STF3134
CHE 348

Anon 24
CHE 349
CHE 350
CHE 351
CHE 352

CHE 353
Anon 25
CHE 354
Anon 26
Anon 27

CHE 355
CHE 356
CHE 358
CHE 359
Anon 28

CHE 360
Anon 29
CHE 361
CHE 361
J 2376

CHE 362
STF2932
STF2932
CHE 363
CHE 364

CHE 365
Anon 30
CHE 366
CHE 367
CHE 368

CHE 369
CHE 369
ACA 7

CHE 370
CHE 370

CHE 371
CHE 372
CHE 373
CHE 374
J 2377

Comp RA

AB 22404
AX 22404
AB 22405
AB 22405
AB 22406
AB 22406
AB 22407
AB 22407
AB 22407
AB 22408
AX 22408
AB 22409
AB 22409
AB 22409
AB 22410
AB 22410
AB 22410
AB 22410
AX 22410
AB 22410
AB 22412
AB 22412
AB 22413
AB 22413
AB 22414
AB 22414
AB 22414
AB 22415
AC 22415
AB 22415
AB 22415
AB 22415
AB 22415
AB 22415
AB 22416
AB 22416
AX 22416
AB 22416
AB 22417
AB 22417
AB 22417
AC 22417
AB 22418
AB 22418
AC 22418
AB 22419
AB 22420
AB 22420
AB 22420
AB 22421

Dec

+3208
+3208
+3205
+2939
+3158

+2933
+3222
+3020
+2959
+3243

+3243
+3159
+3033
+3020
+3239

+3228
+3223
+3034
+3034
+3032

+3223
+2950
+3012
+2925
+3226

+3212
+2920
+3318
+3318
+3256

+3142
+3003
+3003
+3002
+3224

+3149
+3149
+2947
+3226
+3059

+3047
+3047
+3051
+3041
+3041

+3250
+3319
+3203
+3148
+3259

Va Vb
(m) (m)

12.5,13.5
12.5,14.0
10.96,14.0
10.94,15.2
10.56,13.0

12.39,12.26
11.70,11.97
11.08,11.59
9.59,10.09
13.0 ,14.0

13.0,14.5
10.19,14.0
11.13,12.8
11.26,11.49
11.07,14.0

10.84,12.3
13.0,13.5
9.66,11.17
9.66,13.7
13.6 ,13.6

11.81,12.3
11.44,12.18
13.2,14.0
10.40,14.0
13.2 ,13.5

8.08,12.7
11.5,13.0
9.78,13.5
9.78,14.0
9.6,9.9

10.22,12.0
9.32, 9.44
9.32,11.6
11.27,13.2
12,5 ,12.7

9.76,14.0

9.76,14.1
10.09,10.23
10.87,12.5
11.12,12.1

10.46,12.35
10.46,10.85
9.42,13.6

11.00,11.33
11.00,11.18

13.0,14.0
10.70,12.5
10.72,11.39
10.76,12.5

11.5,13.0

PA
()

8.83
28.66
309.17
40.34
270.45

146.25
336.28
48.52
76.74
88.76

51.37
204.80
96.52
223.12
134.13

44.97
104.41
297.88
289.05
162.06

24.02
183.43
65.15
258.88
147.18

310.47
124.57
181.20
330.65
194.44

99.89
282.49
12.64
184.14
83.43

27551
261.63
6.55
47.43
344.20

149.07
280.04
325.61
205.96
156.68

58.77
48.48
314.01
225.52
173.90

12

()

0.31
0.09
0.08

0.20

0.25
0.22
0.30
0.24
0.07

0.49
0.35
0.18
0.36
0.19

0.08
0.34
0.07
0.24
0.36

0.08
0.15
0.21
0.21
0.21

0.31
0.27
0.17
0.35
0.38

0.40
0.10
0.13
0.09
0.08

0.29
0.36
0.10
0.07
0.27

0.22
0.17
0.32
0.42
0.16

0.43
0.04
0.20
0.24
0.36

Sep 2000+ Meas.
(00) (00)
8.43 0.05 8.991
1.68 0.01 8.991
21.56 0.03 899 16
5.95 8.986
12.24 0.04 899 15
21.86 0.05 8&h9 11
17.82 0.08 &9 13
835 0.05 8.986 16
6.44 0.05 8.852 13
25.68 0.04 8.989 5
488 0.07 8.989
11.08 0.06 8499 12
2195 0.07 8.852 12
7.88 0.03 &98 16
14.29 0.02 &98 15
35.28 0.06 8.989 16
571 0.04 8.989
32.83 0.03 &85 17
1294 0.06 8.852 17
7.43 0.05 8.852
3265 0.06 8.989 16
20.85 0.05 =28 8
10.44 0.07 8.986
14.35 0.05 &98 14
9.81 0.06 8.989
31.52 0.07 8991 10
5,56 0.03 8.986
28.91 0.07 8.989 4
6.14 0.05 8.989
5,57 0.07 8.989
433 0.04 8.991 0
2194 0.04 &85 16
29.68 0.06 8.852 13
22.47 0.02 &85 6
3190 0.06 8.989 4
22.18 0.04 8.991 9
1292 0.06 8.991 9
2191 0.05 8.852 9
3260 0.05 8.989 16
9.69 0.06 8.852 11
1758 0.05 9528 14
23.86 0.08 528 14
14.65 0.06 8.852
11.04 0.07 9528 7
29.07 0.04 =28 12
29.01 0.05 8.989
3758 0.04 8.989 15
33,51 0.07 QA9 17
553 0.05 8.991 16
3.71 0.07 8.989

Notes

16 211
3 211
122
1 123
124

125
126
127
128
1 129

3 291
130
131
132
133

134
6 135
136
136
8 137

138
139
8 140
141

142
6 143
144
8 144
514

1 146
147
147
148

1 149

150
150
151
152
153

154
154
155
156
157

5 158
159
160
161

8 621



Name

CHE 375
CHE 376
CHE 377
CHE 378
CHE 379

CHE 380
Anon 31
CHE 381
CHE 382
Anon 32

CHE 383
CHE 384
CHE 385
CHE 385
CHE 386

CHE 387
GRV 601
CHE 388
CHE 389
CHE 390

CHE 391
CHE 392
CHE 393
CHE 394
CHE 338

Anon 33
CHE 395
Anon 34
CHE 396
CHE 397

CHE 398
ES 393
ES 393
CHE 399
CHE 400

CHE 401
CHE 402
CHE 403
CHE 404
CHE 404

CHE 405
CHE 406
Anon 35
CHE 407
CHE 408

CHE 409
CHE 410
CHE 411
CHE 412
CHE 413

Comp RA

AB 22421
AB 22421
AB 22423
AB 22424
AB 22424
AB 22424
AB 22424
AB 22425
AB 22425
AB 22425
AB 22426
AB 22426
AB 22427
AC 22427
AB 22428
AB 22428
AB 22429
AB 22429
AB 22429
AB 22429
AB 22429
AB 22430
AB 22430
AB 22431
AB 22431
AX 22431
AB 22432
AB 22433
AB 22433
AB 22433
AB 22434
AB 22435
BC 22435
AB 22438
AB 22439
AB 22440
AB 22441
AB 22441
AB 22442
AC 22442
AB 22442
AB 22442
AB 22442
AB 22443
AB 22444
AB 22444
AB 22444
AB 22449
AB 22449
AB 22450

Dec

+3152
+3025
+3211
+3055
+3048

+3025
+2958
+3230
+3143
+3000

+3232
+3028
+3254
+3254
+3021

+2947
+3316
+3206
+3205
+3045

+2958
+3004
+2944
+3240
+3149

+3149
+2941
+3319
+3315
+3023

+3318
+3114
+3114
+3026
+2938

+3047
+3023
+2940
+3152
+3152

+3048
+2937
+2937
+2957
+3252

+3042
+2937
+3245
+3221
+3250

Va Vb
(m) (m)

9.60,10.78

11.40,11.96
12.5,13.5
9.55,13.5
11.66,12.8

10.97,12.25
11.0,14.0
10.07,11.5
11.05,13.0
14.0,15.0

9.82,11.18
13.2,13.9
8.44,10.78
8.44,13.0
12.04,13.4

10.47,12.75
9.59,10.10
11.94,13.46
11.19,14.0
9.79,12.06

12.53,13.5
11.14,14.0
11.47,11.86
10.89,13.5
10.36,14.0

10.36,14.1

12.77,12.41
14.0,14.0
8.93,12.0

11.12,12.78

11.12,14.0
8.90, 9.01
9.01,12.9
11.47,12.0
11.22,11.44

9.28,10.32
10.51,11.50
12.05,12.87
11.07,11.9
11.07,12.48

11.47,11.58
9.13,13.56
7.83,13.6
11.10,11.36
11.78,12.27

10.82,12.54
10.08,13.5
10.23,14.0
11.87,13.55
13.0,13.5

PA
()

252.96
309.77
231.55
208.54
126.52

220.53
7.76
180.09
73.19

182.32

51.10
241.59
222.06
270.75

277.40
72.40
347.46
282.15
89.03

52.70
245.76
123.45

21.99
294.51

126.18
104.09
51.33
168.75
42.66

20.04
297.26
262.29
265.28
227.97

254.27
344.20
149.80
298.74
241.67

54.40
201.65
23.23
38.60
21.75

249.55
300.73
252.01
250.36
306.74

13

()

0.22
0.19
0.20
0.13
0.31

0.27
0.08
0.14
0.28

0.10
0.22
0.18
0.31
0.25

0.13
0.05
0.10
0.15
0.09

0.09
0.08
0.41
0.09
0.10

0.20
0.31
0.42
0.32
0.16

0.18
0.03
0.35
0.52
0.27

0.08
0.12
0.15
0.08
0.11

0.21
0.14
0.22
0.16
0.05

0.17
0.22
0.14
0.06
0.34

Sep
(%)

20.16
20.08
26.02
26.07
12.49

14.96
32.35
24.90

6.29

33.94
30.47
38.88
13.33
10.79

25.67
43.80
26.18
13.58
30.29

28.76
27.34
13.65
30.76
22.87

12.87
18.22
6.05
10.06
13.93

30.16
81.06
10.22

4.04
9.18

17.49
23.69
24.09
29.61
37.26

15.06
15.95
17.71
24.84
35.05

28.44
19.63
33.24
30.51
30.51

(*)

2000+ Meas.
0.05 &899 15
0.02 =8 15
0.06 8.989 11
0.05 8.852 12
0.06 &85 7

8.852

0.05 8.986 5
0.04 8.989 5
0.06 899 6
0.05 8.986
0.05 &98 15
0.07 8.852
0.06 &98 10
0.06 8.989 11
0.06 &85 9
0.07 =28 11
0.02 8.989 14
0.04 &89 16
0.04 &98 17
0.04 8.852 15
0.04 8.986 16
0.02 &98 10
0.07 =28 10
0.06 8.989 14
0.05 &899 14
0.05 8199 9
0.03 =28 2
0.06 8.989
0.06 8.989 14
0.06 &85 11
0.04 8989 14
0.05 8.852 8
0.05 8852 6
0.02 8.852 4
0.04 &98 18
0.02 &85 14
0.06 528 15
0.06 &h9 13
0.06 899 16
0.06 9HA.9 16
0.06 &85 14
0.05 &85 9
0.07 8.986 1
0.05 &85 16
0.04 &98 16
0.07 =28 14
0.05 &98 16
0.08 &98 17
0.04 HRB9 14
0.06 8.989 13

Notes

163
164
165
166
167

168
1 169
170
10 171

172
7 173
174
174
175

176
177
178
179
180

181
182
183
184
185

185
186
5 871
188
189

190
1 191
1 191
192
193

194
195
196
197
197

198
199
1 200
201
202

203
204
205
206
207



Name

CHE 414
CHE 415
CHE 416
CHE 417
CHE 418

CHE 419
CHE 420
CHE 421
CHE 422
CHE 423

CHE 424
CHE 425
Anon 36
CHE 426
Anon 37

Anon 37
CHE 427
CHE 428
CHE 429
CHE 430

CHE 431
Anon 38
ES 394
ES 394
CHE 432

Anon 39
CHE 433
CHE 434
MLB 586
MLB 586

HJ 1819
DOO 91
STF2949
Anon 40
CHE 436

Anon 41
HJ 1872
CHE 437
CHE 437
CHE 438

CHE 439
CHE 440
CHE 441
Anon 42
Anon 42

CHE 442
CHE 443
CHE 444
CHE 445
Anon 43

Comp RA

AB 22451
AB 22451
AB 22454
AB 22456
AB 22456
AB 22457
AB 22457
AB 22458
AB 22458
AB 22458
AB 22459
AB 22459
AB 22460
AB 22460
AB 22462
AC 22462
AB 22462
AB 22463
AB 22465
AB 22467
AB 22468
AX 22468
AB 22469
AC 22469
AB 22474
AB 22475
AB 22476
AB 22478
AB 22510
AC 22510
AB 22513
BC 22513
AB 22519
AB 23217
AB 23218
AB 23220
AB 23222
AB 23223
AC 23223
AB 23225
AB 23225
AB 23226
AB 23227
AB 23227
AC 23227
AB 23227
AB 23227
AB 23230
AB 23234
AB 23234

Dec

+3201
+3003
+2941
+3049
+3027

+3320
+3200
+3006
+2957
+2940

+3307
+3252
+3316
+2944
+3309

+3309
+3209
+3319
+3242
+3226

+3143
+3143
+3036
+3036
+3252

+3145
+3158
+3241
+3002
+3002

+2914
+2914
+3002
+4204
+4226

+4207
+4233
+4204
+4204
+4211

+4146
+4150
+4255
+4233
+4233

+4215
+4142
+4218
+4248
+4246

Va Vb
(m) (m)

10.73,12.5
11.17,12.81
11.73,14.0
10.77,11.34
6.40,10.9

10.29,14.5
13.0,13.3
11.7 ,14.0
11.44,12.9
11.90,14.5

11.04,13.0
8.01,13.0
13.8 ,14.5
12.4 ,14.3
12.5,13.0

12.5,13.2
10.49,13.0
10.59,14.8
10.33,13.5
10.19,11.01

10.37,13.0
10.37,13.5
10.3 ,12.3
10.3 ,11.7
9.39,10.17

13.0,13.5
9.42,12.01
11.18,12.0
10.5,11.5
10.5,10.5

8.54,11.00
11.00,12.5
9.65,10.69
13.7 ,13.8

10.25,10.99

13.8 ,13.9
12.0,13.0
10.71,10.82
10.71,10.96
10.42,10.64

8.80,10.30
9.49,10.78
10.01,10.63
13.4,14.2
13.4 ,13.9

9.70,10.75
10.44,10.56
10.35,11.04
9.69,10.56
14.0 ,14.5

PA
()

249.32
231.01
17.55
271.70
27.14

146.61
228.28
282.97
310.97
261.27

26.21

232.01
97.32
188.48

67.21
37.48
164.89
129.95
288.57

216.28
312.93
339.50
290.47
9.99

187.93
120.27
125.08
7.65
351.58

71.58
339.33
182.81
355.97
337.16

123.12

187.57
45.53
268.92

18.18
126.27
38.00
295.99
57.98

304.26
204.88
150.09
254.45
260.62

14

()

0.10
0.30
0.16
0.21
0.09

0.07
0.31
0.22
0.21
0.09

0.10

0.37
0.17
0.31

0.19
0.24
0.15
0.05
0.20

0.15
0.37
0.32
0.05
0.17

0.20
0.09
0.23
0.32
0.11

0.18
0.41
0.29
0.28
0.08

0.33

0.05
0.24
0.23

0.29
0.15
0.12
0.23
0.39

0.09
0.30
0.10
0.14
0.23

Sep
(%)

19.34
11.92
22.40
28.31
49.85

17.81
2.12
24.23
8.95
4.47

14.62

8.92
19.13
4.63

8.21
30.25
31.30
39.74
17.74

12.38
3.48
4.02

77.83

22.63

6.24
27.18
19.08
6.76
50.66

14.72
3.91
11.48
8.65
31.25

8.67

31.73
21.59
12.69

6.75
27.48
3.95
3.70
8.08

26.62
5.13
36.50
31.49
5.89

(®)

2000+ Meas.
0.05 &899 18
0.05 =8 12
0.06 8.852 10
0.05 =8 12
0.09 8.852 4
0.04 &98 18
0.04 8.991
0.05 8.852 7
0.03 8.852 15
0.02 8.852 3
0.02 8.989 16

8.989
0.06 8.989 8
0.05 8.852 2
0.06 8.989 4
0.05 8.989
0.07 8.989 14
0.03 &98 18
0.05 &98 15
0.05 HR9 12
0.05 &899 15
0.04 8991 13
0.07 8.852
0.05 8.852 2
0.07 8.989 0
0.02 8.991
0.07 &99 13
0.08 &98 14
0.04 8.852
0.04 8.852 16
0.04 8.852 17
0.06 8.852
0.05 =8 14
0.08 8.994 0
0.04 ®R19 17
0.07 8.994 7
8.994

0.06 ®RB19 17
0.08 &99 17
0.07 ®RB19 12
0.02 8.991
0.04 899 16
0.06 8.994 6
0.02 8.994
0.05 8.994
0.03 8199 14
0.02 899 16
0.04 RO 14
0.07 &99 7
0.11 8.994

Notes

208
209
210
211
1 212

213
5214
215
216
217

218
219

220

221

1 222

o

16 222
223
224
225
226

227
227

3 282
1 228
1 229

4 230
231
232

233

234

7 234
235

1 236
237

1 238
239

240

240

241

4 242
243
244
245
7 452

N

246
247
314
248
3 249



Name

CHE 446
Anon 44
CHE 447
CHE 448
CHE 449

CHE 450
CHE 450
CHE 451
Anon 45
CHE 453

CHE 454
CHE 455
Anon 46
CHE 456
CHE 457

HJ 1877
HJ 1877
BKO 115
Anon 47
CHE 458

Anon 48
CHE 459
Anon 49
Anon 50
CHE 460

CHE 460
Anon 51
CHE 461
Anon 52
CHE 462

Anon 53
CHE 463
Anon 54
Anon 54
CHE 464

CHE 465
CHE 466
CHE 467
Anon 55
CHE 468

CHE 469
Anon 56
CHE 470
Anon 57
CHE 471

CHE 471
ABH 172
CHE 471
Anon 58
Anon 58

Comp RA

AB 23234
AB 23234
AB 23234
AB 23237
AB 23244
AB 23245
AC 23245
AB 23246
AB 23246
AB 23249
AC 23249
AB 23250
AB 23251
AB 23255
AB 23259
AB 23259
AC 23259
AD 23259
AB 23260
AB 23260
Bx 23260
AB 23261
AB 23262
AB 23262
AB 23263
AC 23263
Bx 23263
AB 23264
AX 23264
AB 23264
Bx 23264
AB 23265
Bx 23265
By 23265
AB 23265
AB 23267
AB 23268
AB 23270
AX 23270
AB 23271
AB 23271
AB 23272
AB 23272
AB 23272
AB 23274
AC 23274
AD 23274
BC 23274
AB 23276
BC 23276

Dec

+4234
+4230
+4224
+4155
+4221

+4223
+4223
+4244
+4240
+4149

+4149
+4220
+4136
+4142
+4240

+4232
+4232
+4232
+4235
+4201

+4201
+4203
+4230
+4212
+4309

+4309
+4309
+4317
+4317
+4245

+4245
+4235
+4235
+4235
+4212

+4317
+4157
+4304
+4304
+4201

+4143
+4258
+4224
+4139
+4140

+4140
+4140
+4140
+4303
+4303

Va Vb
(m) (m)

10.64,10.93
13.0,13.5

10.53,10.92
12.33,11.95
10.86,10.95

10.84,10.88
10.84,11.20
9.82,10.69
13.5,14.0
9.69,10.70

9.69,10.88
10.85,10.97
13.2 ,14.0

10.14,10.28
11.60,12.15

12.2 ,14.1
12.2 ,12.5
12.2 ,14.5
14.0 ,14.5
10.71,10.96

10.96,14.5
10.35,10.98
12.9 ,13.5
13.0,13.5
10.11,10.48

10.11,10.83
10.48,13.0
10.21,10.96
10.21,13.0
10.20,10.98

10.98,14.0
10.65,10.91
10.91,13.5
10.91,12.5
10.30,11.00

10.50,10.70
9.73,10.30
10.31,10.82
10.31,12.0
8.13,11.08

10.65,10.99
13.9,14.3
10.33,10.97
13.5,13.5
12.36,12.59

12.36,13.0
12.36,12.8
12.59,13.0
12.7 ,13.2
13.2 ,14.0

PA
()

191.62
203.32
286.06
35.28
33.34

335.94
26.72
295.00
69.90
33.96

314.41
302.59
196.33
124.02
120.40

358.55
243.30
325.48
195.82
262.21

39.76
4.89
77.30
77.22
261.13

349.76
209.01
328.39
285.73
164.58

99.24
322.50
266.50
314.96
120.78

313.14
125.27
66.58
218.71
86.17

66.09
117.84
203.67
206.89
103.78

329.47
109.56
312.56

80.54
143.28

15

()

0.19
0.36
0.09
0.06
0.06

0.24
0.11
0.08
0.23
0.08

0.09
0.11
0.37
0.24
0.29

0.38
0.09
0.26

0.11

0.32
0.10

0.27
0.18

0.11
0.41
0.06

0.34
0.05
0.22
0.17
0.25

0.20
0.14
0.17
0.13
0.22

0.10
0.19
0.14
0.39
0.37

0.17
0.20

0.12
0.30

Sep
(%)

15.00
6.02
27.14
31.14
29.40

11.98
21.25
36.66
9.61
39.18

37.06
29.10
9.34
28.73
17.30

20.43
50.21
50.63
6.32
30.48

8.73
28.19
2.76
8.92
25.93

22.26
2.15
16.25
9.83
28.40

4.50
42.01
13.85
11.21

9.89

30.44
18.76
16.82
15.92
14.84

17.65
8.49
32.08
7.67

7.48

12.48
84.54
18.54
11.39
7.07

(®)

2000+ Meas.
0.04 RO 17
0.07 8.994 4
0.03 B9 16
0.06 &99 14
0.04 &99 15
0.04 B9 15
0.07 8&.99 11
0.04 899 18
0.08 8.994
0.05 8991 15
0.06 899 15
0.05 B9 13
0.05 8.991
0.03 9AR9 16
0.04 ®RBL9 12
0.05 8.994 12
0.06 8.994 12
0.08 8.994 9
8.994
0.04 B9 17
0.07 8.994 4
0.05 8.994 17
8.994
0.06 8.994
0.03 B9 12
0.07 B9 11
8.994
0.06 B9 9
8.994
0.05 B9 11
0.05 8.994
0.05 ®RB19 16
0.04 899 16
0.05 &99 5
0.04 899 15
0.06 B9 16
0.05 &99 16
0.03 &99 18
0.06 8199 14
0.05 8.994 13
0.06 &99 16
0.06 8.994
0.06 B9 13
0.05 8.991 1
0.07 &99 6
0.03 899 8
8.991
0.03 8499 12
0.04 8.994 7
0.05 8.994

Notes

250

1 251
252
253

44

254
254
255
4 562
257

257
258
7 259
260
261

262
262
262

263

1 263
264

1 44

265

266

266

1 266
267

1 267
268

4 268
269
269
269
270

271
272
273
273
274

275
4 276
277

278

278

1 278
278
1 279
4 279



Name

CHE 472
CHE 473
CHE 474
CHE 475
CHE 476

CHE 477
CHE 478
CHE 479
CHE 479
ABH 173

ABH 173
ABH 173
CHE 479
CHE 480
Anon 59

CHE 481
CHE 482
CHE 483
CHE 484
Anon 60

CHE 485
CHE 486
CHE 487
CHE 488
Anon 61

CHE 489
ACA 16

CHE 490
CHE 491
CHE 491

Anon 62
CHE 492
ACA 15
ACA 15
CHE 493

CHE 494
CHE 494
CHE 495
CHE 496
CHE 497

CHE 498
Anon 63
CHE 499
CHE 500
CHE 501

CHE 502
CHE 503

Comp RA

AB 23276
AB 23276
AB 23277
AB 23278
AB 23278
AB 23278
AB 23279
AB 23279
AC 23279
AD 23279
AE 23279
AF 23279
BC 23279
AB 23279
AB 23280
AB 23280
AB 23280
AB 23281
AB 23282
AB 23282
AB 23283
AB 23283
AB 23284
AB 23285
AB 23286
AB 23286
AB 23286
AB 23288
AB 23288
AC 23288
AX 23288
AB 23288
AC 23288
AD 23288
AB 23289
AB 23290
AC 23290
AB 23292
AB 23293
AB 23293
AB 23294
AB 23296
AB 23297
AB 23300
AB 23301
AB 23303
AB 23304

Dec

+4248
+4227
+4146
+4309
+4244

+4218
+4207
+4206
+4206
+4206

+4206
+4206
+4206
+4201
+4309

+4301
+4216
+4213
+4245
+4220

+4316
+4238
+4155
+4230
+4213

+4212
+4144
+4227
+4154
+4154

+4154
+4144
+4144
+4144
+4230

+4245
+4245
+4212
+4248
+4152

+4301
+4150
+4206
+4150
+4215

+4239
+4238

Va Vb
(m) (m)

9.44,10.16
10.79,10.90
10.94,11.63
8.16,10.54
11.03,11.38

10.57,10.96
9.99,11.95
11.51,12.0
11.51,13.0
11.51,14.4

11.51,13.31
11.51,14.4
12.0,13.0
9.74,10.15
12.1 ,13.8

9.35,10.67
10.79,10.98
10.83,11.07
9.60,10.57
13.5,14.0

10.08,10.76
10.68,11.01
10.51,10.83
10.26,10.92
13.5,14.0

10.86,11.00
10.80,13.44
10.11,10.37
10.33,10.82
10.33,10.89

10.33,12.5
9.73,10.30
9.73,13.01
9.73,12.21
10.49,10.63

9.43,10.55
9.43,10.83
10.33,11.00
10.47,10.89
10.36,10.98

9.77,10.64
13.5,14.0
10.70,10.75
9.86,10.61
10.56,10.68

11.97,12.21
10.54,10.72

PA
()

223.61
312.93
186.61
85.44
88.92

230.39
230.90
158.47
296.70
281.24

305.29
224.22
305.03
148.47
194.58

280.54
342.29
38.98
87.40
22.74

171.88
318.76
229.13

26.16
214.73

95.54
195.31

16.64

54.02
240.97

214.40
66.45
176.86
135.46
23.67

203.35
181.56
72.82
152.49
49.91

263.59
265.09
183.34

40.83
272.19

17.96
353.25
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()

0.20
0.08
0.16
0.15
0.30

0.06
0.05
0.30
0.13

0.11
0.05
0.23

0.32
0.06
0.17
0.06
0.36

0.19
0.19
0.05
0.15
0.30

0.34
0.06
0.07
0.04
0.03

0.25
0.10
0.14
0.05
0.14

0.10
0.22
0.22
0.14
0.30

0.12
0.08
0.08
0.13
0.13

0.17
0.17

Sep
()

23.27
29.27
27.19
31.50

9.05

39.65
44.05
6.69
25.33
72.95

103.37
89.79
30.64
36.96
9.80

16.47
30.37
14.77
28.42
4.30

22.10
33.29
41.55
34.38

7.59

5.22
46.38
31.55
35.81
35.98

4.79
18.82
42.58
82.54
32.32

25.32
10.87
14.13
34.12

7.02

18.29

4.18
27.54
20.37
24.64

11.84
25.53

(®)

2000+ Meas.
0.05 &199 15
0.05 ®RB19 16
0.04 9R9 14
0.07 8.994 9
0.04 8994 15
0.05 ®R19 17
0.05 8199 15
0.05 8.994 16
0.04 &99 17

8.994

8.994

8.994
0.04 8994 17
0.03 &199 17
0.04 8.994 1
0.06 899 10
0.03 ®R19 17
0.03 &99 17
0.06 8.994 8

0.04 8.994
0.04 ®RB19 13
0.07 ®RB19 14
0.04 @R9 18
0.06 &99 14
0.08 8.994 0
0.03 8.994 9
0.04 8199 11
0.04 899 15
0.04 899 16
0.04 HR9 16
0.06 8.991 16
0.05 8991 15
0.07 8991 14
0.04 8991 15
0.04 8199 15
0.05 &199 14
0.04 &99 14
0.05 8199 15
0.06 ®RB19 14
0.06 8991 11
0.03 &99 13

0.01 8.991
0.04 ®RB19 15
0.05 8991 14
0.06 B9 13
0.03 8199 13
0.07 ®R®19 13

Notes

280
281
282
283
284

285
286
287
287
287

287

287
287
288
289

290
291
292
293

6 44

294
295
296
297

44

298
299
300
301
301

301
302
302
302
303

304
304
305
306
307

308

2 44

309
309
310

311
312



Table 2 - notes

Field

U WNPE

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
25
26
27
28

29
30
31
32
33
34

35
36
37
38
39
40

41

42
43
44
45
46
47
48
49

50
51
52
53

Note

AB=GSC 1212887 blended object.

A=GSC 1212 142.

A=GSC 1209 1835.

AB=GSC 1209 239 non star (01542+1912!).

A=GSC 1757 1967 1.

A=GSC 1757 142. The proper motion in PA 120 direction of commnent
B accounts for the changes of the measured parameters.

| cannot nd such double in the vicinity. It cannot be identi ed

in the DSS images, either.

A=GSC 1764 1076 (02042+2806!).

Ax=GSC 1764 1981 non star.

AB=GSC 1764 1659 non star (02054+2907!).

A=GSC 1764 65.

C= GSC 1764 1659 non star = CHE 38 AB.

A=GSC 1764 1482.

A=GSC 1764 1960.

A=GSC 1764 314.

AB=GSC 1764 2056 (02067+2838!).

A=GSC 1764 1889.

A=GSC 1764 1012.

A=GSC 1764 564 non star.

A=GSC 1764 387 non star.

AB=GSC 1764 812 (02081+2413!).

A=GSC 1764 537 (02082+2933!).

A=GSC 1764 1714 non star (02085+2832!).

A=GSC 1764 283.

A=GSC 1764 1575 (02086+2920!).

A=GSC 1764 894 (02094+2823!).

A=GSC 1764 1485. The proper motion in PA 130 direction of canponent
A accounts for the changes of the measured parameters.

A=GSC 1764 1437.

A=GSC 1764 2184 (02108+2846!).

A=GSC 1764 723.

AB=GSC 1630 2612 non star (20125+2215!).

A=GSC 1630 1671 (20125+22241).

AB=GSC 2154 538 (20128+2239!). The images available do nshow
signi cant proper motion of the nearby stars.

A=GSC 1630 2707 (20131+2146!).

AB=GSC 1630 2021 non star (20133+2215!).

AB=GSC 1630 3156.

A=GSC 1630 3823 1.

A=GSC 2155 1264 blended object.

A=GSC 2155 210. The proper motion in PA 0 direction of compment
A accounts for the changes of the measured parameters.

A=GSC 2155 210. The proper motion in PA O direction of compment
A accounts for the changes of the measured parameters. Cpm?
ABx=GSC 2159 863 non star.

AB=GSC 2155 668 non star (20185+2324!).

Does not appear in GSC.

AB=GSC 2155 1302 non star. A little proper motion can be obgrved.
A=GSC 2155 1081.

A=GSC 2155 1041.

A=GSC 2155 889.

A=GSC 2155 911 (20193+2416!). The proper motion in PA 210 atection
of component B accounts for the changes of the measured paraaters.
A=GSC 2155 256.

A=GSC 2155 1161.

AB=GSC 2155 1257 non star.

A=GSC 2155 95.
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Field

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72
73
74
75
76
77
78

79
80
81
82
83
84

85
86

87

88
89
89
90

91
92
93
94
95
96
97
98

99

100
101
102
103
104
105

Note

A=GSC 2159 723. The 1996 measures could be of POU 4386 at 7'.
A=GSC 2155 377.

A=GSC 2155 935 non star.

A=GSC 2155 677 non star.

AB=GSC 2155 893 non star.

A=GSC 2155 1049.

AB=GSC 2155 1361 non star (20206+2329!).

Does not appear in GSC. (20205+2325!).

AB=GSC 2155 863 non star.

A=GSC 2155 1101 non star.

A=GSC 2161 517.

A=GSC 2161 898 non star (20379+2521!).

A=GSC 2161 1473 non star.

A=GSC 2161 541.

A=GSC 2161 783.

A=GSC 2161 536 (20391+2526!). The proper motion in PA 200 @tection
of component A accounts for the changes of the measured parasters.
A=GSC 2174 146 non star.

AB=GSC 2174 473 non star (20416+2459!).

A=GSC 2174 226 non star.

AB=GSC 2174 348 non star (20418+2438!).

B=GSC 2174 659 non star.

A=GSC 2174 2112 non star.

A=GSC 2174 86 non star.

A=GSC 2174 306 (20420+2511!).

A=GSC 2174 538 (20421+2502!). The proper motion in PA 110 gection
of component A accounts for the changes of the measured parasters.
A=GSC 2174 449.

A=GSC 2174 2290.

A=GSC 2174 959.

AB=GSC 2174 1956 non star (20424+2505!).

A=GSC 2174 2786 non star.

A=GSC 2174 2242 blended object. The proper motion in PA 21Qlirection
of component B accounts for the changes of the measured paraters.
AB=GSC 2174 2222 non star.

A=GSC 2174 2698 non star. The proper motion in PA 120 direcion

of component B accounts for the changes of the measured parasters.
A=GSC 2178 2204. The proper motion in PA 200 direction of canponent
A accounts for the changes of the measured parameters.

A=GSC 2174 1578 non star (20432+2501!).

A=GSC 2174 1168 non star (20434+2444)).

A=GSC 2174 1168 non star (20434+2444)).

AB=GSC 2174 1097 non star (20435+2500!). The images avaible do not
show signi cant proper motion of the nearby stars.

A=GSC 2174 2154.

A=GSC 2174 1152 (20438+2455!).

A=GSC 2174 941 (20437+2435!).

A=GSC 2174 2418 non star (20438+2440!).

A=GSC 2174 2656 (20440+2509!).

A=GSC 2174 2664 non star (20440+2509!)

AB=GSC 2174 1418 non star.

A=GSC 2174 1302 (20447+2444!). The proper motion in PA O diection
of component A accounts for the changes of the measured parasters.
A=GSC 2174 1994.

AB=GSC 2174 1115 non star (20456+2450!).

AB=GSC 2174 719 non star.

A=GSC 2174 2102.

A=GSC 2231 930.

A=GSC 2231 6.

A=GSC 2735 1587.

18



Field

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

154
155
156

157
158
159

160
161

Note

AB=GSC 2735 1698 non star.

A=GSC 2231 713.

A=GSC 2232 899 (22385+2936!).

A=GSC 2736 135 (22394+3010!). Far from the indicated pdsion (6").
A=GSC 2736 1119 non star (22395+30411).

A=GSC 2740 774.

A=GSC 2232 937 (22396+2938!).

A=GSC 2736 1769 (22398+3022!).

A=GSC 2740 1567 (22398+3259!).

AB=GSC 2740 1600.

A=GSC 2740 1288 (22401+3243!).

A=GSC 2740 1753 (22402+3201!).

AB=GSC 2740 1884 non star.

A=GSC 2736 1068.

A=GSC 2740 533 (22404+3313!).

Ax=GSC 2740 1701 (22405+3209!).

A=GSC 2740 824.

AB=GSC 2232 244. The proper motion in PA 120 direction of omponent
B accounts for the changes of the measured parameters.
A=GSC 2740 812 (22406+3159!).

A=GSC 2232 439 (22406+2934!).

A=GSC 2740 1690.

A=GSC 2736 1712 non star (22406+3020!).

A=GSC 2232 1591.

Ax=GSC 2740 1682 non star.

A=GSC 2740 1454.

A=GSC 2736 1595.

A=GSC 2736 1761 blended object.

A=GSC 2740 1296 (22411+3239!).

A=GSC 2740 590 (22411+3229!).

AB=GSC 2740 1908.

A=GSC 2736 1529.

A=GSC 2736 1373.

A=GSC 2740 1887 (22413+3223!).

A=GSC 2232 339 (22411+2951!).

A=GSC 2736 365 non star.

A=GSC 2232 456.

A=GSC 2740 1538.

AB=GSC 2232 284.

A=GSC 2740 1277.

AB=GSC 2740 492 non star (22416+3256!).

AB=GSC 2736 1606 non star (22415+3143!).

A=GSC 2736 413.

A=GSC 2736 189.

A=GSC 2740 640 (22417+3224!).

A=GSC 2736 400.

A=GSC 2232 680.

A=GSC 2740 852 (22418+3226!).

A=GSC 2736 601 non star. The images available do not show
signi cant proper motion of the nearby stars. The original double
is probably not this. | cannot nd anything else.

A=GSC 2736 1695.

A=GSC 2736 1376.

A=GSC 2736 1001 non star. The images available do not show
signi cant proper motion of the nearby stars.

A=GSC 2736 1001 non star.

A=GSC 2740 1200.

A=GSC 2740 569. The proper motion in PA 200 direction of canponent
A accounts for the changes of the measured parameters.
A=GSC 2740 1911.

AB=GSC 2736 1002 non star.
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Field

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

183
184
185
186
187
188
189
190
191
192
193
194

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

213
214
215

216
217

Note

AB=GSC 2740 512 non star (22420+3256!).

A=GSC 2736 164 (22420+3152!).

A=GSC 2736 1540 (22421+3026!).

A=GSC 2740 946.

A=GSC 2736 1348.

A=GSC 2736 1184.

A=GSC 2232 85. CHE 392? Far from the indicated position (9.
A=GSC 2740 906.

A=GSC 2736 4 (22425+3144!).

AB=GSC 2232 127 non star.

A=GSC 2740 216 (22426+3233!).

A=GSC 2736 1466.

A=GSC 2740 206.

A=GSC 2736 1749 (22428+3020!).

A=GSC 2232 337.

A=GSC 2740 1005.

A=GSC 2740 1775.

A=GSC 2740 1038.

A=GSC 2736 1028.

A=GSC 2232 35.

A=GSC 2736 515 (22430+3005!). Very di erent parameters the images
available do not show signi cant proper motion of the nearby stars.
A=GSC 2232 174 (22427+2944)).

A=GSC 2740 896.

A=GSC 2736 1628.

A=GSC 2232 500 (22432+2942!).

AB=GSC 2740 831 non star.

A=GSC 2740 463

A=GSC 2736 1492 (22433+3024!).

A=GSC 2740 1055.

A=GSC 2736 1502.

AB=GSC 2736 1469 non star (22438+3027!).

A=GSC 2232 599 non star (22439+2939!).

A=GSC 2736 1535. The proper motion in PA 100 direction of omponent
A accounts for the changes of the measured parameters.

A=GSC 2736 1555.

A=GSC 2232 443 (22441+2941}).

A=GSC 2740 1816 (22441+3153!).

A=GSC 2736 900.

A=GSC 2232 484 (22428+2944!). Far from the indicated pdsion (19).
A=GSC 2232 981.

A=GSC 2232 105 (22441+2955!).

A=GSC 2740 530 (22444+3251!).

A=GSC 2736 1297.

A=GSC 2232 332.

A=GSC 2740 358 (22449+3244!).

A=GSC 2740 388 (22448+3220!).

A=GSC 2740 1486.

A=GSC 2740 1034 (22451+3200!).

A=GSC 2736 513 non star.

A=GSC 2233 535.

A=GSC 2736 1408.

A=GSC 2736 1822. The proper motion in PA 200 direction of omponent
A accounts for the changes of the measured parameters.

The 2000 measures of the system are most probably not of thisgir.
A=GSC 2740 1297 (22458+3320!).

AB=GSC 2740 1779 (22457+3159!).

A=GSC 2736 115 (22459+3007!). Very di erent parameters the images
available do not show signi cant proper motion of the nearby stars.
AB=GSC 2233 590 non star (22458+2956!).

AB=GSC 2233 613 non star (22458+2939!).
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Field Note

218 A=GSC 2740 1385 (22458+3306!). The proper motion in PA 10 direction
of component A accounts for the changes of the measured parasters.

219 A=GSC 2740 790. The proper motion in PA 150 direction of canponent
A accounts for the changes of the measured parameters. Canhbe measured.
Estimated parameters: PA=170, S=3%

220  AB=GSC 2740 145.

221 A=GSC 2233 934 (22460+2942!).

222 ABC=GSC 2740 1171 non star.

223 A=GSC 2740 1536.

224 A=GSC 2740 1129 1. The proper motion in PA 90 direction of omponent
A accounts for the changes of the measured parameters.

225  A=GSC 2740 872 (22464+3242").

226 A=GSC 2740 484 (22469+3225!).

227 Ax=GSC 2736 753 non star.

228 AB=GSC 2736 1509 (22470+3035!).

229 A=GSC 2740 1186.

230 AB=GSC 2736 290 non star.

231 A=GSC 2740 1614.

232 A=GSC 2740 1446.

233 AB=GSC 2749 285 non star.

234  A=GSC 2233 1308.

235 AB=GSC 2749 243 non star.

236 A=GSC 3238 88 non star.

237 A=GSC 3238 1233.

238 A=GSC 3238 1252.

239 A=GSC 3238 1177 (23211+4232!). | could identify it at 12'from the indicated position.
Unfortunately, it does not appear in my images, so | could notmeasure it.

240  A=GSC 3238 1744.

241 A=GSC 3238 1017.

242 A=GSC 3238 1116.

243 A=GSC 3238 834.

244  AB=GSC 3238 313.

245 ABC=GSC 3238 597 non star.

246 A=GSC 3238 929.

247 AB=GSC 3238 36 non star.

248 A=GSC 3238 1236.

249 AB=GSC 3238 81 blended object.

250  A=GSC 3238 787.

251 AB=GSC 3238 1230 non star.

252 A=GSC 3238 1915.

253 A=GSC 3238 600. In my opinion, the 2006 measures are of
star GSC 3238 174.

254  A=GSC 3238 565.

255  A=GSC 3238 317.

256 A=GSC 3238 613.

257 A=GSC 3238 850.

258 A=GSC 3238 651.

259 A=GSC 3238 894.

260  A=GSC 3238 330.

261 A=GSC 3238 795.

262 A=GSC 3238 1111 (23260+4232!).

263 A=GSC 3238 328.

264  A=GSC 3238 152.

265 A=GSC 3238 909 non star.

266 A=GSC 3242 594.

267 A=GSC 3242 1006 non star.

268 A=GSC 3238 171.

269 A=GSC 3238 451.

270 A=GSC 3238 1219 non star.
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271 A=GSC 3242 696.

272 A=GSC 3238 1128.

273 A=GSC 3238 19.

274 A=GSC 3238 84.

275 A=GSC 3238 780.

276 A=GSC 3238 91 non star.

277 A=GSC 3238 1031.

278 AB=GSC 3238 874 non star.

279 A=GSC 3238 475.

280 A=GSC 3238 1248.

281 B=GSC 3238 889.

282 A=GSC 3238 1170 (23277+4247)).

283 A=GSC 3242 682.

284 A=GSC 3238 4244 blended object.

285 A=GSC 3238 1049.

286 A=GSC 3238 1246.

287 AB=GSC 3238 728 non star.

288 A=GSC 3238 68.

289 A=GSC 3242 496 non star.

290 A=GSC 3238 459.

291 A=GSC 3238 907 non star.

292 A=GSC 3238 801.

293 A=GSC 3238 807.

294 A=GSC 3242 662.

295 B=GSC 3238 413 non star.

296 A=GSC 3238 488.

297 A=GSC 3238 545.

298 AB=GSC 3238 979.

299 A=GSC 3238 944 (23287+4145!).

300 A=GSC 3238 817.

301 Ax=GSC 3238 812.

302 A=GSC 3238 428.

303 A=GSC 3238 873.

304 A=GSC 3238 985.

305 A=GSC 3238 941.

306 A=GSC 3238 127 non star.

307 A=GSC 3238 1218 non star.

308 A=GSC 3238 167.

309 A=GSC 3239 1213 non star (23301+4150!).

310 A=GSC 3239 936 (23302+4215!).

311 A=GSC 3239 90 (23304+4239!). The proper motion in PA 120 a@tection of component A
accounts for the changes of the measured parameters.

312 A=GSC 3239 6 non star.

313 A=GSC 1764 1006.

314 A=GSC 3238 819.

315 A=GSC 2231 42.
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MEASURES OF DOUBLE STARS WITH A DSLR CAMERA
AND 35.5-CM REFLECTOR FROM 2009.200 TO 2009.835

Ernd Berlo, 3188-Ludchnyhabszi, Bercenyi u. 3., Hungary

E-mail: berko@is.hu

Description

Continuing the measures of my photos, the next results to camare from the measuring period

between 2009 Mar 14 and Nov 1. The photographic equipment dsand the processing and

measuring methods are the same as those detailed in my prexsgpaper (page 8). | used 2507
photos for the present article. My results include the datafo3947 independent measures of 485
pairs.

Table 1 - measures

Name Comp RA Dec Va Vb PA Sep 2000+ Meas. Notes
(m) (m) () ) (™ ™

POU 916 AB 06055 +2439 11.79,13.51 28291 0.32 12.18 0.04 1®2 14 1
POU 920 AB 06058 +2441 125,144 12377 0.22 6.47 0.07 9.219 5 2
POU 928 AB 06060 +2445 11.93,12.1 318.44 0.30 1259 0.04 @21 16 3
POU 932 AB 06061 +2442 134,148 117.72 0.06 5.19 0.01 9.219 2 4
POU 933 AB 06063 +2422 145,147 120.23 0.26 9.10 0.02 9.219 3 5
POU 935 AB 06064 +2447 13.3,135 46.49 025 1436 005 9219 11 6
POU 936 AB 06064 +2444 135,139 25.04 0.08 1059 0.04 9.219 2 5
POU 941 AB 06066 +2433 12.7,12.8 309.97 0.17 1150 0.02 9.219 11 7
POU 942 AC 06066 +2433 12.7,143 263.25 0.20 9.07 0.05 9.219 7 8
Anon 1 Ax 06066 +2433 12.7,135 325.14 10.37 9.219 1 8
Anon 1 Bx 06066 +2433 12.8,13.5 66.85 3.3 5 9.219 1 8
POU 943 AB 06066 +2426 14.0,14.7 22251 0.33 295 0.01 9.219 2 9
POU 944 AB 06066 +2417 9.99,13.9 278.82 9.40 9.219 1 10
POU 945 AB 06067 +2436 13.7 ,14.1 327.22 0.27 1271 0.04 9.219 13 5
POU 950 AB 06067 +2423 14.6,14.8 197.90 4.57 9.219 1 11
POU 948 AB 06067 +2416 14.2,147 21749 0.08 9.87 0.04 9.219 3 5
Anon 2 AB 06070 +2435 14.0,14.0 30155 0.33 6.91 0.07 9.219 10 12
POU 951 AB 06070 +2432 11.15,12.8 112.21 0.14 6.45 0.04 9.219 3 13
POU 955 AB 06071 +2444 13.3,13.9 96.55 0.37 11.27 0.08 9.219 5 5
POU 954 AB 06071 +2433 14.2,14.3 154.80 3.30 9.219 1 14
POU 957 AB 06071 +2432 13.89,14.39 47.18 0.27 6.70 0.03 9.219 3 15
POU 953 AB 06071 +2429 10.61,125 57.63 0.22 13.43 0.06 9.219 12 16
POU 956 AB 06071 +2427 14.3,14.4 29580 0.04 4.97 0.03 9.219 3 17
POU 958 AB 06071 +2419 13.3,143 15811 032 7.05 0.06 9219 71 18
Anon 3 AB 06072 +2423 13.0,135 43.06 0.16 1.76 0.03 9.219 2 19
POU 960 AB 06073 +2437 14.3,14.4 129.48 040 6.40 0.02 9.219 3 20
POU 963 AB 06073 +2435 12.87,14.24 146.04 0.21 13.44 0.05 1®2 11 21
POU 965 AB 06073 +2418 14.3,145 76.83 0.36 6.53 0.01 9.219 2 22
POU 964 AB 06074 +2448 14.51,15.02 78.33 10.40 9.219 1 5
POU 961 AB 06074 +2447 14.55,14.44 35555 0.13 11.80 0.01 1®2 2 5
POU 962 AC 06074 +2447 14.55,13.82 36.27 057 7.25 0.05 9.219 2 5
POU 966 AB 06074 +2444 13.17,14.28 166.24 0.33 9.95 0.07 ®21 5 23
POU 967 AB 06074 +2409 13.3,145 12421 0.31 12.14 0.08 9.200 8 24
Anon 4 AB 06074 +2408 125,125 29.78 1.93 9.200 1 25
Anon 5 AB 06074 +2407 12.5,13.0 209.53 3.93 9.200 1 26
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Name

Anon 6
Anon 6
POU 971
Anon 7
Anon 8

Anon 9

POU 973
POU 975
Anon 10
POU 976

POU 976
POU 974
POU 980
POU 979
Anon 11

POU 983
POU 984
POU 985
Anon 12
POU 986

POU 988
POU 990
POU 992
POU 991
Anon 13

POU 989
POU 993
POU 994
POU 995
POU 996

POU 997
Anon 14

POU1000
POU1001
POU1002

POU1005
POU1004
POU1006
Anon 15
Anon 15

Anon 16
POU1008
Anon 17
Anon 18
POU1010

POU1011
POU1009
POU1012
Anon 19

POU1019

Comp RA

AB 06074
BC 06074
AB 06075
AB 06075
AB 06075
AB 06075
AB 06076
AB 06076
Bx 06076
AB 06076
AC 06076
CD 06076
AB 06076
AB 06076
AB 06077
AB 06078
AB 06078
AB 06079
AB 06079
AB 06079
AB 06079
AB 06080
AB 06080
AB 06080
AB 06080
AB 06080
AB 06081
AC 06081
AB 06082
AB 06082
AC 06082
AB 06083
AB 06083
AB 06083
AB 06083
AB 06084
AB 06085
AB 06085
AX 06085
Xy 06085
AB 06085
AB 06085
AB 06085
AB 06085
AB 06086
AB 06086
AB 06086
AB 06086
AB 06086
AB 06087

Dec

+2405
+2405
+2411
+2409
+2406

+2404
+2424
+2420
+2420
+2416

+2416
+2416
+2411
+2403
+2412

+2424
+2409
+2442
+2435
+2423

+2409
+2442
+2425
+2413
+2409

+2406
+2422
+2422
+2449
+2437

+2437
+2433
+2429
+2428
+2401

+2410
+2448
+2419
+2419
+2419

+2418
+2417
+2414
+2403
+2438

+2436
+2427
+2423
+2419
+2416

Va Vb
(m) (m)

11.8 ,12.5
12.5,13.0
14.08,14.75
14.0,14.0
13.5,13.5

12.5,12.5
13.9,14.0
13.3,13.3
13.3 ,14.0
13.57,13.95

13.57,15.81
15.81,15.14
13.97,14.55
13.7 ,14.2
13.5,14.0

13.9,14.5
14.4 ,14.7
13.0,13.7
13.8 ,14.5
12.5,14.0

13.9,14.3
12.7 ,14.6
12.04,13.7
12.99,14.43
12.0,12.5

14.3 ,14.3
14.1 ,14.3
14.1 ,14.6
11.25,12.2
11.27,13.6

11.27,13.8
13.8 ,14.5
14.38,15.55
12.63,14.08
13.5,14.2

11.42,13.2
13.0,14.8
11.36,12.78
11.36,13.5
13.5,14.0

13.5,14.0
11.50,14.7
12.0,12.5
13.0,13.5
12.1 ,13.3

12.00,12.1
13.0,13.8
12.2 ,13.3
13.0,14.0
11.13,11.68

24

PA
()

27.18
101.71
223.89
187.16
348.23

15.74

10.21
162.48
248.55
324.64

246.58

246.96
38.02

336.78
10.52

28.77
240.70
328.89
265.87
345.09

4.45
190.03
232.04
126.98
311.70

82.29
206.93
6.63
181.74
268.28

196.98
180.29
338.69
132.99
221.26

199.60
162.84
349.79

44.44
145.35

168.13
94.73
74.99

121.88

349.48

182.48
355.61
176.24
267.20

13.35

()

0.30
0.24
0.35

0.19
0.31
0.25
0.35
0.28

0.08
0.46
0.30
0.27

0.08
0.35
0.29

0.39
0.29
0.31
0.14
0.31

0.07
0.22
0.30
0.29
0.28

0.13

0.03
0.29
0.30

0.21
0.07
0.09
0.13
0.38

0.40
0.38
0.30

0.28

0.14
0.28
0.19
0.25
0.22

Sep
()

4.75
4.35

13.42
5.72
4.37

7.68
9.03
9.09
6.71
17.28

9.26

9.52

8.48
12.56
4.42

10.45
5.29
11.47
4.08
11.10

4.94
12.32
11.80
12.01

3.88

13.08
12.67
9.33
9.29
13.59

15.70
2.90
12.17
12.05
11.37

11.53
9.35
14.97
22.35
7.46

8.75
8.40
5.69
1.29
9.55

8.28
11.70
12.04

5.92
13.10

(*)

2000+ Meas.
9.200
9.200
0.06 @2 11
0.01 9.200
0.05 9.200
0.08 9.200
0.05 9.200
0.06 9.219 5
0.05 9.219
0.06 1®2 16
0.07 @21 3
0.06 921 3
0.10 9.200 4
0.06 9.200 9
9.200
0.06 9.200
9.200
0.08 9.219 8
9.219
0.04 9.200 10
0.07 9.200
0.07 9.219 11
0.08 @20 15
0.05 @2 16
0.06 9.200 0
0.04 9.200
0.06 9.200 6
0.01 9.200
0.05 9.219 11
0.06 @21 15
0.06 @21 15
9.219
0.03 21@ 3
0.04 21® 12
0.07 @20 14
0.07 @m2 11
0.03 9.219 2
0.02 20m 17
0.06 9.200 17
0.06 9.200
0.06 9.200
0.05 9.200 12
0.04 9.200
9.200
0.04 9.219 13
0.07 @21 15
0.06 @20 14
0.06 @20 16
0.05 9.200
0.05 @2 15

Notes
1 27
1 27
5
3 82
4 5
15 92
9 03
1 31
3 31
5
5
5
5
32
1 33
3 5
1 5
5
1 5
5
9 34
35
36
37
1 38
4 5
5
3 39
40
41
41
1 42
5
43
44
45
5
46
46
8 46
8 b5
47
17 5
1 5
48
49
50
51
9 52
53



Name

POU1016
POU1018
POU1020
POU1023
POU1022

Anon 20
Anon 21
Anon 22
Anon 23
POU1025

POU1024
POU1029
Anon 24

POU1031
POU1030

Anon 25
POU1028
POU1036
POU1032
Anon 26

POU1035
POU1033
POU1038
POU1040
Anon 27

POU1044
POU1037
POU1051
STT 134
WAL 42

POU1050
POU1045
POU1046
POU1049
POU1047

POU1053
BRT 140

POU1055
POU1057
POU1059

POU1061
POU1056
POU1063
POU1066
POU1067

POU1070
POU1071
POU1072
POU1078
POU1077

Comp RA
AB 06087
AB 06087
AB 06088
AB 06088
AB 06088
AB 06088
AB 06089
AB 06089
AB 06089
AB 06089
AB 06089
AB 06090
AB 06090
AB 06090
AB 06090
AB 06090
AB 06091
AB 06091
AB 06091
AB 06091
AB 06091
AB 06091
AB 06092
AB 06092
AX 06092
AB 06092
AB 06092
AB 06093
AB 06093
AD 06093
AB 06093
AB 06093
AB 06093
AB 06093
AB 06093
AB 06094
AB 06094
AB 06094
AB 06095
AB 06095
AB 06095
AB 06096
AB 06096
AB 06096
AC 06096
AB 06097
AB 06097
AB 06098
AB 06100
AB 06100

Dec

+2415
+2412
+2442
+2432
+2417

+2400
+2437
+2427
+2424
+2423

+2420
+2437
+2422
+2419
+2416

+2400
+2445
+2438
+2416
+2413

+2411
+2402
+2434
+2431
+2431

+2422
+2418
+2433
+2426
+2426

+2420
+2418
+2417
+2413
+2412

+2441
+2420
+2414
+2417
+2415

+2408
+2446
+2414
+2403
+2403

+2419
+2410
+2410
+2443
+2424

Va Vb
(m) (m)

14.18,14.76
9.90,13.51
13.8 ,14.5
12.9,13.9
10.21,13.09

13.5,14.0
11.5,13.5
13.5,14.0
13.0,13.5
11.05,12.7

11.27,13.5
11.58,13.3
10.0,12.5
14.32,15.43
8.73,12.7

12.0,12.5
13.1,13.2
11.81,13.1
10.65,11.52
14.0 ,14.5

13.3,13.71
11.9,14.7
12.11,12.6
13.3 ,13.9
13.3,14.0

11.62,12.8
11.26,14.7

12.3,13.7
7.55,9.14
7.55,12.63

14.6 ,14.8
12.29,12.56
12.30,13.17
13.1,14.9
12.1,13.3

12.26,12.4
11.0,11.9
12.8 ,13.7
12.4 ,13.2
13.3 ,13.5

14.1 ,14.7
12.9,13.2
11.02,13.4
10.95,12.65
10.95,13.1

12.14,12.3

11.44,13.76
10.47,14.04
11.24,13.50
11.27,14.08

PA
()

323.40

81.71
273.91
165.40
206.83

322.90
79.41

192.84
43.19

151.54

55.63
262.72
109.30

69.56
131.88

120.79
239.07
40.04
173.06
225.66

38.14
63.69
197.22
55.17
82.68

206.02
233.45
20.32
188.80
251.64

334.40
317.32
196.97
337.46
238.58

192.03
151.31
297.06
137.36
164.01

166.38
130.65
273.79
351.56
203.79

310.17

72.04
171.85
160.14
189.43

25

()

0.36
0.33
0.17
0.25
0.31

0.36
0.21
0.23
0.22
0.36

0.36
0.33

0.35
0.29

0.33
0.16
0.19

0.22

0.31
0.22
0.19

0.22
0.15
0.22
0.05
0.09

0.11
0.14

0.21

0.34
0.39

0.15
0.30
0.43

0.23

0.17
0.17
0.23

0.40
0.33
0.28
0.17
0.22

Sep
()

13.95
10.22

5.73
11.48
12.07

3.66
4.66
4.37
3.97
12.68

7.12
10.06
3.93
10.96
10.66

6.72
9.78
12.43
19.55
3.01

11.89
12.14
8.25
13.05
9.66

5.51
13.65
15.73
31.01

43.63

8.12
10.65
11.25

6.32

9.48

10.94
3.80
9.61
8.66
5.32

5.35
4.34
14.45
15.00

8.21

8.68
9.65
15.01
12.71
10.52

(*)

2000+ Meas.
0.06 20m 15
0.07 @20 9
0.02 9.219 3
0.04 @21 15
0.05 20m 12
0.07 9.200
0.03 9.219
0.01 9.200
0.06 9.200
0.06 (M2 15
0.04 9.200 8
0.06 1®2 12
9.200
0.06 (M2 8
0.05 @20 15
9.200
0.05 9.219 12
0.07 @21 15
0.05 20m 15
9.200
0.03 @20 15
9.200
0.06 @21 10
0.07 9.219 12
0.09 9.219
0.07 @20 4
0.06 (M2 10
0.05 9.219 13
0.02 9.200 16
0.05 9.200 16
9.200
0.03 20m 15
0.03 20m 15
9.200
0.03 9.200 15
0.05 1®2 6
0.03 9.200
0.06 9.200 15
0.06 9.200 13
0.07 9.200 5
0.02 9.219 4
9.219
0.04 @2 14
0.04 21® 14
0.06 @21 13
0.04 @20 15
0.05 @21 16
0.07 21® 13
0.04 21% 14
0.05 20m 12

Notes

ANNODN

10

54
55

56
57

58
95
60

61

70
71

72
72

73
74

75
76

77
78
79
80
81

82

83
84
85
85

86
87
88
89
90



Name

POU1079
POU1081
POU1086
pPOU1087
POU1083

POU1090
POU1089
POU1095
POU1093
POU1091

POU1094
POU1096
Anon 28
POU1102
Anon 29

POU1098
POU1099
POU1100
Anon 30

POU1105

POU1106
POU1107
POU1108
POU1110
KRU 1

FOX 9
S 513
S 513
S 513
S 513

JRN 26
JRN 26
JRN 26
JRN 26
JRN 26

JRN 26
JRN 26
JRN 26
JRN 26
JRN 26

S 513
S 513
S 513
S 513
S 513

S 513
POU2603
POU2609
POU2610
Anon 31

Comp RA
AB 06100
AB 06101
AB 06102
AC 06102
AB 06102
AB 06103
AC 06103
AB 06103
AB 06103
AB 06103
AB 06103
AB 06104
AB 06104
AB 06105
AX 06105
AB 06105
AC 06105
AB 06105
AB 06106
AB 06107
AB 06108
AC 06108
AB 06108
AB 06110
AB 06180
AB 06181
AB 06212
AC 06212
AD 06212
AE 06212
AH 06212
Al 06212
AJ 06212
AK 06212
AL 06212
AM 06212
AN 06212
AO 06212
AP 06212
AQ 06212
BC 06212
BE 06212
BS 06212
BT 06212
CE 06212
CT 06212
AB 07152
AB 07155
AB 07156
AB 07157

Dec

+2419
+2418
+2423
+2423
+2419

+2423
+2423
+2418
+2415
+2411

+2408
+2423
+2419
+2425
+2425

+2421
+2421
+2405
+2411
+2412

+2421
+2421
+2415
+2421
+2152

+2151
+2108
+2108
+2108
+2108

+2108
+2108
+2108
+2108
+2108

+2108
+2108
+2108
+2108
+2108

+2108
+2108
+2108
+2108
+2108

+2108
+2249
+2305
+2246
+2247

Va Vb
(m) (m)

13.8 ,13.9
10.40,13.3
11.44,12.64
11.44,14.52
10.51,13.98

10.60,16.08
10.60,12.99
12.56,14.35
12.3 ,14.3

11.30,13.5

11.70,13.2
11.44,12.64
13.5,14.0
10.74,12.7
10.74,13.5

11.72,13.10
11.72,13.80
13.6 ,14.5
13.3 ,14.0
14.2 ,14.5

11.72,13.10
11.72,13.80
13.49,14.88
10.8 ,13.8
13.28,13.3

10.43,10.6
7.31, 8.92
7.31,10.97
7.31,7.61
7.31,10.5

7.31,
7.31,
7.31,
7.31,
7.31,

7.31,11.24
7.31,
7.31,
7.31,
7.31,

8.92,10.97

8.92,10.5
8.92,
8.92,

10.97,10.5

10.97,
14.1,14.2
13.6 ,14.2
12.8 ,12.8
13.5,14.0

PA
()

31.56
131.65
95.41
28.71
9.78

29.08
221.99
244 .42
155.38
297.33

151.32

124.47
198.85
119.75

219.69
280.12
293.59
19.33
112.26

280.82
97.80
179.46

177.91
58.69
251.12
24.06
285.60

299.37
302.44
289.57
296.80
301.77

290.55
290.64
282.53
290.41
270.15

103.73
326.96
315.87
295.03
316.05

291.92
104.59
101.81
180.18

15.42

26

()

0.17
0.40
0.14
0.35
0.28

0.18
0.32
0.21
0.21
0.19

0.21

0.14
0.35
0.33

0.34
0.25
0.34
0.33

0.34

0.14
0.29

0.40
0.04
0.14
0.01
0.07

0.07
0.02
0.02
0.03
0.02

0.02
0.02
0.02
0.01

0.36
0.13

0.14
0.06

0.10
0.34

0.34
0.16

Sep 2000+ Meas. Notes
(00) (00)
8.29 0.04 9.219 3 5
9.20 0.05 @21 14 91
13.75 0.04 @2 15 92
15.40 0.04 0m2 7 92
11.80 0.05 @21 14 93
12.73 0.08 @2 5 94
12.34 0.05 20 14 94
11.74 0.03 2% 16 95
13.63 0.06 @21 16 96
12.41 0.04 1®2 15 97
15.64 0.05 1®2 17 98
9.200 99
8.96 0.02 9.200 4 5
5,86 0.06 @20 9 100
7.42 0.06 9.200 4 100
959 0.04 @2 16 101
9.33 0.06 0m2 14 101
5.37 0.06 9.219 5 5
754 0.05 9.219 10 102
538 0.06 9.219 11 103
9.200 104
9.200 105
10.87 9.219 1 106
8.11 0.06 9.200 3 107
7.67 0.07 9.219 8 081
495 0.03 9.219 12 109
59.34 0.06 9.219 11 101
46.72 0.08 9.219 0 1 110
266.22 0.06 9.219 14110
83.46 0.07 9.219 11110
117.75 0.06 9.219 14 011
140.65 0.05 9.219 14 011
166.63 0.06 9.219 10 011
25156 0.08 9.219 11 011
292.67 0.06 9.219 9 110
273.89 0.07 @21 10 110
295.74 0.05 9.219 12 011
29499 0.05 9.219 15 011
314.65 9.219 1 110
29429 0.04 9.219 16 011
1441 0.07 9.219 1 1 110
40.66 0.07 9.219 15110
52.56 9.219 1 110
37.85 0.06 9.219 11 110
52.14 0.06 9.219 4 1 110
52.06 0.07 9.219 13 110
10.88 0.09 @21 3 5
4.09 9.219 1 111
8.52 0.08 9.219 6 112
494 0.08 9.219 2 131



Name

Anon 31
POU2618
Anon 32
Anon 32
POU2619

POU2622
POU2638
POU2645
POU2648
POU2647

POU2649
POU2650
POU2654
POU2655
POU2656

POU2653
POU2661
POU2659
POU2657
POU2658

POU2664
POU2663
WLY 2

POU2665
POU2667

POU2670
POU2669
Anon 33
POU2672
Anon 34

POU2673
POU2681
POU2680
POU2682
POU2690

TOB 141
ROE 4
XXX 1
Anon 35
XXX 2

J 752

SLE 615
Anon 36
SLE 616
SLE 616

Anon 37
XXX 3
POU4016
POU4019
Anon 38

Comp RA
AC 07157
AB 07160
AX 07160
Xy 07160
AB 07161
AB 07162
AB 07172
AB 07177
AB 07179
AB 07180
AB 07180
AB 07181
AB 07181
AB 07182
AB 07182
AB 07182
AB 07182
AB 07182
AB 07183
AB 07183
AB 07183
AB 07184
AB 07184
AB 07185
AB 07185
AB 07186
AB 07186
AB 07187
AB 07188
AX 07188
AB 07189
AB 07191
AB 07191
AB 07192
AB 07196
AB 17578
AB 17579
AB 18056
AB 18249
AB 18250
AB 18252
AB 18269
AB 18269
AB 18270
AC 18270
AB 18272
AB 19400
AB 19421
AB 19425
AB 19427

Dec

+2247
+2302
+2302
+2302
+2306

+2248
+2410
+2318
+2319
+2402

+2324
+2412
+2304
+2419
+2417

+2412
+2410
+2320
+2412
+2410

+2307
+2418
+2257
+2419
+2411

+2316
+2255
+2258
+2413
+2413

+2419
+2314
+2301
+2255
+2317

+3744
+3741
+3618
+1645
+1642

+1647
+1702
+1701
+1701
+1701

+1703
+2317
+2418
+2432
+2434

Va Vb PA
(m) (m) ()
13.5,13.5 309.08
10.69,12.6 234.90
10.69,12.5 316.17
12.5,12.6 58.31
12.1 ,14.1 81.60
12.7 ,12.8 253.28
12.6 ,14.0 169.56
13.2 ,13.7
13.0,14.1 350.38
12.8 ,13.7 231.95
12.9,12.9
11.78,14.87 279.48
13.7 ,14.1 176.06
13.9,14.0 159.87
12.7 ,13.6  159.40
11.71,14.13  38.33
129,143 252.18
12.6 ,13.0 221.16
11.51,11.99 195.09
14.51,15.18 266.54
12.0,13.0 229.78
13.6 ,13.6  147.73
135,144 83.34
11.30,13.7 344.48
11.8 ,12.7 107.46
13.2,14.0 313.20
12.8 ,12.9 74.36
10.20,13.1 203.18
11.41,11.8 321.03
11.41,13.8 195.04
11.51,13.2 55.33
129,141 32.83
13.7 ,14.2  256.39
11.45,12.4 88.76
13.2,13.7 205.60
10.96,12.61 355.59
10.96,12.61

278.32
12.1,13.0 256.98

299.66
111,113 261.19
12.6 ,13.3 266.13
12.5,13.0 73.16
12.4 ,12.6  220.57
12.4 ,13.1 342.17
13.5,13.5 314.59

294.56
10.83,11.2 26.62
11.00,11.8 315.94
12.1 ,13.0 289.49

27

Sep
()

7.84
8.83
58.61
1.94
8.11

()

0.30
0.20
0.53

0.19
0.29

14.34
6.65

0.16
0.30

22.36
4.95

0.32
0.30
0.35
0.37

8.51
4.68
11.89
9.43
0.13 14.52
4.16
3.03
13.35
11.04

0.03
0.12
0.06

0.16
0.31
0.27
0.28
0.31

13.43
10.64
16.48
9.38
11.14

11.64
11.22
21.41
15.75
18.79

0.11
0.27
0.16
0.21

0.30
0.25

11.87
11.45
12.74

5.97
10.28

0.41
0.26
0.27 16.79
39.67

5.96
11.57

0.29 4.02
0.17 16.76
0.32 11.28
0.13 10.62
0.34 8.39
020 7.21
0.14 21.61
0.16 15.34
0.29
0.43

3.83
8.63

2000+ Meas. Notes
()
0.07 9.219 3 113
0.03 @21 12 114
9.219 1 114
9.219 1 114
0.07 9.219 3 115
0.06 @21 15 116
0.06 9.200 8 117
9.219 118
0.04 @21 14 119
0.07 9.200 12 120
9.219 121
0.05 @m2 7 122
0.02 9.219 2 123
0.06 @20 8 124
0.07 9.200 12 125
0.07 @2 9 126
9.219 1 127
0.06 9.219 3 128
0.02 2(m 15 129
0.01 2am 2 130
0.04 @21 11 131
0.06 @20 7 132
0.07 9.219 10 33
0.05 @20 10 134
0.05 @20 14 135
9.219 1 136
0.09 9.219 3 137
0.06 P21 10 138
0.07 @2 16 139
0.08 D20 16 139
0.07 @20 14 140
0.03 9.219 6 141
9.219 1 142
0.08 9.219 9 143
0.05 @21 11 144
0.05 37 14 145
9.737 146
9.737 1 147
9.737 1 148
9.737 1 149
0.06 9.737 5 015
0.07 9.737 6 151
0.04 9.737 7 152
0.04 9.737 11 153
0.04 9.737 6 153
0.05 9.737 2 154
0.05 8.795 11 155
0.04 @83 12 156
0.04 @83 8 157
0.09 9.830 4 158



Name

POU4035
POU4042
Anon 39
POU4044
Anon 40

Anon 41

POU4051
POU4057
POU4058
POU4060

POU4063
POU4064
POU4061
POU4066
POU4067

Anon 42
POU4071
POU4072
Anon 43
Anon 44

Anon 45
POU4074
POU4075
DOO 11
POU4087

POU4091
Anon 46
Anon 47
STF2586
STF2586

POU4094
KU 123
Anon 48
Anon 48
Anon 48

Anon 48
Anon 49
POU4104
POU4121
POU4125

STT 388
STT 388
STT 388
BRT3350
HWE 52

Anon 50
POU4138
A 275
EGB 9
EGB 9

Comp RA

AB 19435
AB 19449
AB 19450
AB 19450
AB 19452
AB 19453
AB 19455
AB 19458
AB 19458
AB 19461
AB 19462
AC 19462
AB 19462
AB 19463
AC 19463
AB 19463
AB 19466
AB 19467
AB 19468
AB 19469
AB 19472
AB 19472
AB 19473
AB 19480
AB 19484
AB 19484
Bx 19484
AB 19485
AB 19486
AC 19486
AB 19486
AB 19487
AB 19489
AD 19489
BC 19489
DE 19489
AB 19489
AB 19491
AB 19517
AB 19523
AB 19524
AC 19524
BC 19524
AB 19546
AB 19548
AX 19548
AB 19549
AB-C 19549
AB 19551
AC 19551

Dec

+2428
+2436
+2436
+2433
+2436

+2432
+2432
+2500
+2423
+2441

+2454
+2454
+2453
+2438
+2438

+2437
+2502
+2511
+2458
+2514

+2514
+2410
+2517
+2447
+2458

+2450
+2450
+2449
+2458
+2458

+2448
+2548
+2550
+2550
+2550

+2550
+2453
+2458
+2421
+2428

+2551
+2551
+2551
+2529
+2442

+2442
+2514
+2513
+2441
+2441

Va Vb
(m) (m)

11.82,14.2
12.32,14.5
14.0 ,14.5
13.5,14.5
12.5,13.5

12.5,13.5
10.89,11.3
13.36,14.17
12.01,14.2
10.60,12.4

13.14,13.71
13.14,13.56
12.46,14.41
11.96,14.2
11.96,13.72

11.5,12.0
11.89,12.9
13.5,13.8
13.5,13.7
14.0,14.0

13.2,14.0
13.1,13.8
12.57,12.7
9.98,10.87
14.2 ,14.4

14.5 ,14.7
14.7 ,14.7
145,145
7.56, 9.28
7.56, 9.34

13.05,14.51
9.40,11.02
10.03,10.67
10.03,13.5
10.67,13.5

13.5,14.0
13.5,14.0
12.20,13.9
12.98,14.46
11.55,11.6

8.32, 8.45
8.32,9.49
8.45, 9.49
11.39,12.6
11.55,11.57

11.55,13.0

11.98,12.1

9.13,13.9
12.11,12.79
12.11,13.36

28

PA
()

108.49
156.05
345.56
109.77
326.68

112.10
117.23
238.43

6.15
146.17

36.38
71.76
329.45
33.69
130.14

93.34
13.67
29.72
354.48
348.60

295.51
137.82
103.04
280.70
274.40

342.95
279.66
348.62
228.07
267.93

158.27
297.64
37.61
94.52
260.33

322.56
331.75
124.21
191.12
128.36

138.70
129.55
128.42

13.48

312.39
252.08
215.59
253.06
302.51

()

0.31
0.22
0.48
0.32
0.46

0.37
0.30
0.35
0.37
0.23

0.24
0.26
0.33
0.22
0.38

0.72
0.32
0.30
0.30
0.43

0.39
0.31
0.24
0.28
0.19

0.11

0.41
0.47
0.07

0.13
0.14
0.11

0.27
0.24
0.22
0.28

0.01
0.12
0.18

0.07

0.18
0.24
0.07
0.09

Sep
()

10.18
15.31
3.03
4.45
5.72

7.21
8.87
9.83
7.47
12.39

11.22
14.97

9.50
11.91
15.78

2.65
16.47
11.49

5.63

5.75

6.13

8.82
10.84

2.29
14.27

12.86
1.19
3.77
3.82

63.63

16.72
21.54
15.94

20.25
7.39

2.19
2.99
8.36

15.15

10.57

3.76
31.57
27.98

36.69

5.49
10.34
11.51
28.17
38.51

(*)

2000+ Meas.
0.04 3m8 10
0.05 3m8 11
0.09 9.830
0.07 9.830 5
0.04 9.830
0.06 9.830
0.07 @83 11
0.06 38 9
0.06 9.830
0.04 3m8 11
0.04 38 15
0.06 3M8 13
0.07 3m8 10
0.06 @83 14
0.06 8@ 8
0.05 9.830
0.06 W83 6
0.07 9.830 8
0.03 9.830
0.04 9.830
0.07 9.830
0.04 9.830 11
0.05 3m8 14
0.09 9.830
0.05 @83 11
0.06 83 2
9.830
0.05 9.830
0.01 9.830 2
0.08 ™83 15
0.03 83 15
0.06 9.830 14
0.03 9083 16
9.830
9.830
9.830
0.03 9.830
0.03 @83 14
0.07 83 11
0.03 3m8 15
0.01 9.830
0.05 9.830 10
0.06 9.830 8
9.832
0.04 9.832 15
9.832
0.06 I8 10
0.07 9.832 10
0.07 9.832 16
0.08 9.832 16

Notes

w b

=

=

=

159
160
161
162
163

5
164

5
165
166

167
167
168
169
169

701
171
172
173

174
175
176
177

178
179
179

180

181

182
182
182

183
184
185
186
187

188
188
188
189
190

190
191

192
192



Name

Anon 51
HJ 1453
POuU4147
Anon 52
POU4148

POU4150
POU4151
POU4153
POUA4155
Anon 53

Anon 54
POU4163
POU4164
POU4165
BU 469

POU4170
Anon 55
POUA4175
Anon 56
POU4173

POU4174
Anon 57
POU4176
POU4177
Anon 58

POU4182
Anon 59
POU4181
POU4183
Anon 60

Anon 61
POU4184
Anon 62
POU4185
POU4186

Anon 63
POU4188
Anon 64
Anon 64
POU4189

POU4192
AG 396

POU4194
POU4195
POU4193

POU4196
POU4199
BRT 208

POU4203
POU4202

Comp RA
AB 19555
AB 19557
AB 19568
AX 19568
AB 19568
AB 19570
AB 19571
AB 19573
AB 19575
AB 19575
AB 19577
AB 19592
AC 19592
AB 19594
AB 19595
AB 19597
AB 19599
AB 20000
AB 20001
AB 20001
AC 20001
AB 20001
AB 20001
AC 20001
AB 20002
AB 20003
AB 20003
AB 20003
AB 20006
Bx 20006
AB 20007
AB 20009
AB 20016
AB 20017
AB 20019
AB 20026
AB 20028
AX 20028
Bx 20028
AB 20028
AB 20029
AB 20031
AB 20032
AC 20032
AB 20032
AB 20033
AB 20041
AB 20044
AB 20044
AB 20044

Dec

+2441
+2439
+2516
+2516
+2458

+2454
+2451
+2501
+2447
+2446

+2459
+2420
+2420
+2415
+2443

+2450
+2414
+2446
+2411
+2410

+2410
+2409
+2322
+2322
+2446

+2509
+2447
+2446
+2451
+2451

+2445
+2446
+2418
+2420
+2417

+2633
+2331
+2331
+2331
+2325

+2518
+2636
+2506
+2506
+2322

+2318
+2514
+2722
+2502
+2501

Va Vb
(m) (m)

13.0,13.5
9.0,9.0
11.9,12.0
11.9,13.0
11.3,11.8

12.7 ,12.7
13.3,13.5
12.6 ,12.7
10.2 ,11.9
12.0,13.0

13.0,13.2
12.43,13.66
12.43,14.03
10.93,13.8
8.35,11.09

11.64,13.9
14.0 ,14.0
12.19,12.4
13.5,13.5
11.33,13.0

11.55,12.69
13.5,14.0
12.64,13.8
12.64,14.3
13.5,13.5

11.4 ,13.5
13.5,13.5
12.8 ,13.5
12.1,13.3
12.1,13.5

13.0,13.5
10.95,11.60
13.5,14.0
13.24,13.62
13.5,13.6

11.5,12.0
10.54,14.0
10.54,13.5
14.0 ,13.5
13.4 ,13.9

12.10,13.0
8.97,12.0

12.18,12.7
12.18,14.3
11.87,13.7

12.5,12.7
11.3,12.5
11.0,11.6
13.4,14.1
12.5,13.7

PA
()

277.58
247.40
322.58
188.29
153.29

44.07

31.81
14.06
146.81

322.02
290.77
296.76

85.35

187.59

96.29
157.82
76.52
220.82
272.95

209.67
260.40

153.53

128.71
199.05
202.41
211.12
242.02

26.65
9.64
190.59
131.77
281.23

311.42
314.00
295.19
215.03
265.86

277.36
93.52
287.94
278.54
167.26

359.11

84.83
321.49
359.02
286.09

29

()

0.33
0.32
0.26
0.33
0.37

0.36

0.25
0.12
0.32

0.28
0.26
0.15
0.28
0.24

0.25
0.13
0.34

0.29

0.29

0.27
0.27
0.29
0.39
0.33

0.12
0.21
0.33
0.29
0.18

0.30
0.36
0.23
0.18
0.40

0.24
0.31

0.13
0.12
0.30

0.18
0.46

0.26
0.17

Sep
()

10.84
12.27
11.08
8.33
7.69

5.93

8.12
11.97
7.28

5.70

9.64
21.13

9.34
14.52

8.88
8.52
13.25
1.71

6.26

16.83
6.68

4.78

9.91
4.76
4.54
3.46
6.70

5.82
13.35
4.74
11.98
16.79

8.22
16.20
15.96

531

5.25

9.41
16.27
14.31
22.66

6.42

9.13

2.69
4.02
13.65
15.26

(*)

2000+ Meas.
0.08 9.832 16
0.04 9.832
0.05 @283 16
0.04 9.832
0.07 9.832 10
0.07 9.832
9.832
0.04 9.832 6
0.02 9.832 13
0.03 9.832
0.06 9.832
0.05 I8 12
0.06 8 14
0.08 9.832 10
0.07 9.832 9
0.07 9.832 7
9.832
0.03 @83 16
9.832
0.06 283 17
0.06 8 15
9.832
9.832
9.832
0.11 9.832
0.07 9.832 14
0.07 9.832
0.06 9.832 6
0.02 9.832 8
0.04 9.832 4
0.03 9.832
0.06 283 13
0.03 9.832
0.06 8 16
0.04 283 16
0.05 9.835 4
0.07 328 6
0.06 283 13
0.06 9.832
0.07 9.832 16
0.05 %83 14
0.04 9.835
0.06 3I&8 17
0.05 38 13
0.03 @83 9
0.04 9.832 14
0.09 9.835
9.835
0.04 %83 10
0.05 %83 16

Notes

12

193
194
195
195
196

197
198
199
200
201

202
203
203
204

205

206
207

208
209

210

211
212
213
214
215

216
217
218
219
219

202
221
222
223
224

225
226
227
228
229

230
312
232
232
233

234
235
236
237
238



Name

MLB 702
POU4204
DOO 77
POU4206
Anon 65

HJ 1473
Anon 66
POU4209
POU4210
Anon 67

POUA4213
POU4212
Anon 68
Anon 69
POU4215

POU4216
POU4218
LOS 4

POU4219
POU4220

POU4223
POU4222
POU4225
POU4227
POU4228

POU4229
POU4235
POU4241
POU4243
POU4242

POU4239
POU4245
POU4244
POU4248
POU4250

POU5059
Anon 70

POU5060
POU5063
POU5065

POU5068
Anon 71
Anon 72
POU5070
Anon 73

POU5073
POU5074
Anon 74
POU5077
Anon 75

Comp RA

AB 20046
AB 20046
AB 20051
AB 20051
AB 20053
AB 20054
AB 20055
AB 20057
AC 20057
AX 20057
AB 20058
AB 20058
AB 20059
AB 20061
AB 20065
AB 20065
AB 20068
AB 20070
AC 20070
AB 20071
AB 20076
AB 20077
AB 20079
AB 20080
AB 20082
AB 20083
AB 20094
AB 20102
AB 20103
AB 20103
AB 20103
AB 20104
AB 20104
AB 20108
AB 20109
AB 20550
AB 20552
AB 20554
AB 20557
AB 20559
AB 20561
AB 20562
AB 20565
AB 20565
AB 20567
AB 20569
AB 20570
AB 20572
AB 20573
Bx 20573

Dec

+2719
+2509
+2629
+2327
+2722

+2716
+2326
+2320
+2320
+2320

+2323
+2313
+2320
+2715
+2345

+2338
+2409
+2503
+2503
+2335

+2505
+2403
+2407
+2514
+2405

+2405
+2402
+2510
+2508
+2506

+2327
+2512
+2329
+2334
+2332

+2458
+2500
+2351
+2353
+2352

+2356
+2352
+2450
+2444
+2450

+2451
+2349
+2350
+2356
+2356

Va Vb
(m) (m)

10.5,10.8
12.9,14.0

10.25,11.72
10.62,13.0
125,125

10.47,10.67
10.8 ,13.5
11.1,12.7
11.7 ,13.9
11.1,12.0

11.47,13.7
11.1,12.1
13.5,13.9
10.2 ,12.1
11.37,12.2

12.15,13.6
12.28,13.3
11.9,13.9
11.9,13.8
13.8,14.0

12.22,12.6
12.34,14.2
10.28,11.7
12.30,12.7
12.6 ,12.8

11.51,12.2
13.6 ,13.8
12.09,12.8
11.53,13.9
13.2,13.8

12.38,14.3
11.80,14.3
11.02,13.0
10.81,12.9
13.6 ,13.6

12.62,14.7
11.7 ,12.5
11.8 ,12.1
12.5,13.6
11.31,13.8

10.66,12.2
12.5,13.5
12.5,13.0
10.7 ,11.5
12.5,13.0

12.0,12.2
10.88,12.4
12.0,12.5
12.3 ,13.7
13.7 ,14.0

30

PA
()

47.20
282.49

152.89
127.30

138.41
339.19
51.02
286.09
222.46

27.94
106.41
231.70
101.67
274.64

301.42
21.45
113.25
261.57
83.01

26.37
135.12
327.76

7.11

58.42

208.93
53.70
358.16
99.85
291.93

38.66
71.32
340.10
217.16
101.47

321.93
351.34

57.60
328.76
348.09

294.64
266.20

94.57
292.43
274.34

325.74
316.10
297.82
353.79

16.70

()

0.28
0.34

0.10
0.02

0.23
0.28
0.14
0.46

0.35
0.21
0.34
0.20
0.25

0.15
0.26

0.34
0.28

0.34
0.35
0.42
0.31
0.31

0.15
0.22
0.13
0.19
0.17

0.27
0.46
0.21

0.39

0.14
0.25
0.17

0.18
0.29
0.21
0.27
0.05

0.17
0.20

0.19
0.18

Sep 2000+ Meas.
(OO) (00)
6.75 0.05 9.835
4.06 0.07 9.835 7
9.835
13.86 0.03 328 13
6.23 0.02 9.835
10.55 0.05 38 13
7.06 0.08 9.832
15.63 0.05 9.832 17
13.59 0.07 283 11
1.55 9.832
9.26 0.04 9.832 14
1191 0.04 283 14
9.42 0.07 9.832 4
9.47 0.06 9.835 5
554 0.06 %83 11
13.45 0.05 3Ih8 14
8.05 0.07 9.835 7
2.87 9.835
285 0.05 9.835 6
8.36 0.07 9.835
4.08 0.07 9.835 9
11.05 0.05 3I&8 9
9.30 0.06 %83 12
7.70 0.05 9.835 0
7.82 0.04 9.835 8
1453 0.05 3I&8 15
18.22 0.06 9.835 9
890 0.04 &83 5
840 0.05 9.835 17
17.77 0.05 %83 14
3.19 9.835
10.30 9.835
13.39 0.06 3In8 10
7.87 012 %83 2
7.27 0.07 9.835 4
7.07 0.04 283 5
6.17 9.832
13.99 0.04 9.832 13
18.24 0.09 283 9
11.46 0.03 I8 15
13.60 0.03 I8 13
6.09 0.07 9.832
291 0.06 9.832
858 0.05 9.832 12
543 0.10 9.832
15.00 0.03 283 16
11.45 0.03 328 15
3.53 9.832
15.11 0.06 283 15
3.54 0.03 9.832

Notes

9 392
240
241
242
2 243

244
4 245
246
247

1 248

249
250
251
1 252

253

=

254
255

1 256
256
5 257

258
259
260
261
1 262

=

263
264
265
266
267

1 268
1 269
270
271
272

273

1 274
275
276
277

278
279
2 802
281
2 282

(0]

283
284
1 285
286
2 862



Name

POU5081
POU5082
POU5087
POU5091
POU5096

POU5097
POU5101
POU5105
SLE 512

POU5151

POU5153
POU5155
POU5156
POU5157
POU5160

POU5158
POU5162
POU5164
POU5166
POU5167

POU5168
POU5170
POU5171
Anon 76

POU5172

POU5173
POU5169
Anon 77

POU5178
POU5177

POU5181
POU5185
Anon 78
SLE 531
POU5191

POU5194
SLE 533

POU5205
POU5209
POU5211

Anon 79

POU5215
POU5216
POU5214
POU5222

POU5219
POU5220
POU5221
POU5223
POU5238

Comp RA

AB 20584
AB 20588
AB 20597
AB 21007
AB 21010
AB 21011
AB 21017
AB 21023
AC 21023
AB 21059
AB 21060
AB 21062
AB 21063
AB 21063
AB 21065
AB 21065
AB 21066
AB 21067
AB 21068
AB 21068
AB 21069
AB 21070
AB 21071
AX 21071
AB 21071
AC 21071
AB 21071
AB 21072
AB 21076
AB 21076
AB 21079
AB 21081
AB 21082
AB 21083
AB 21086
AB 21089
AB 21091
AB 21097
AB 21100
AB 21100
Bx 21100
AB 21105
AB 21105
AB 21106
AB 21108
AB 21108
AC 21108
AB 21109
AB 21109
AB 21117

Dec

+2406
+2430
+2355
+2341
+2414

+2345
+2448
+2441
+2441
+2458

+2451
+2346
+2457
+2449
+2442

+2332
+2347
+2446
+2513
+2446

+2506
+2509
+2508
+2508
+2507

+2507
+2332
+2511
+2347
+2346

+2350
+2407
+2438
+2437
+2443

+2434
+2434
+2400
+2355
+2354

+2354
+2456
+2452
+2359
+2458

+2452
+2452
+2403
+2359
+2443

Va Vb
(m) (m)

11.56,12.1
12.50,14.9
10.70,11.7
12.7 ,13.6
11.91,12.7

11.0,12.1
10.71,12.0
11.74,14.1
11.74,12.6
12.3,12.9

12.06,13.9
13.4,14.1
12.8 ,14.2
13.1,14.0
12.5,14.1

12.82,13.1
11.7 ,13.5
11.80,12.0
14.0,14.1
13.5,13.9

11.95,12.0
14.2 ,14.3
14.0 ,14.2
14.0,14.5
13.91,15.0

13.91,15.4
11.75,12.5
10.5,13.5
13.8 ,14.6
115,131

12.07,13.9
13.9,14.0
14.0 ,14.0
11.3,12.4
11.31,14.3

13.7 ,14.3
11.0,11.9
11.34,11.5
13.2,14.3
12.71,12.8

12.8 ,14.2
10.44,14.0
12.9 ,14.3
13.9,14.1
13.8 ,14.0

12.0,12.9
12.0,14.3
13.2,14.0
11.97,13.9
13.8 ,13.8

PA
()

178.47
301.12
267.50
277.20
281.64

279.24
349.36
182.12
141.48

28.08

23.18
76.62
278.15
88.73
186.52

193.41
222.88

95.80
298.51
120.82

50.36
359.44
336.68
289.71
214.86

211.54

86.62
171.54
106.20
250.21

244.26
240.83
133.91

66.92

90.32
43.36
27.69
294.88
148.63

240.10

191.57
305.55
309.04

145.97
250.86

26.56
350.41
242.11

31

Sep

() ) (™

0.20 13.92
0.41 9.53
0.20 11.48
0.43 18.41
0.24 5.78

0.32 6.48
0.23 13.10
0.18 14.60
0.30 10.19
0.38 12.46

0.31 5.44
0.40 15.07
5.12
4.30
0.14 10.48

0.10 5.12
0.30 19.86
0.18 14.02

4.25
0.22 8.76

0.12 10.52
0.44 8.68
0.25 17.71

8.27
0.22 13.39

20.38
0.22 11.46
5.57
0.21 17.55
0.21 13.54

0.18 17.22
0.33 3.95
0.32 351

0.19 12.83

0.24 14.09

3.76
0.22 16.59
0.25 6.90
0.21 10.69

8.02

0.41 6.00
1.99
4.03

0.37 8.25
0.40 8.22
0.35 4.79
0.19 9.69
0.26 12.84

2000+ Meas.
0.08 328 5
0.05 @283 3
0.07 328 9
0.03 283 3
0.04 283 8
0.02 9.832 8
0.04 38 14
0.05 38 5
0.09 283 5
0.06 9.830 15
0.04 9.830 4
0.06 9.832 7
9.830
9.830
0.06 W83 5
0.07 @283 4
0.05 @283 7
0.05 @83 14
9.830
0.05 9.830 13
0.05 @83 16
0.09 9.830 6
0.08 @83 9
9.830
0.06 3m8 11
9.830
0.07 283 15
9.830
0.08 @283 8
0.06 283 13
0.06 328 16
0.02 9.832 2
0.06 9.830
9.830
0.07 @83 12
0.06 9.832 6
9.832
0.06 W83 15
0.05 9.830 6
0.03 3m8 17
9.830
9.830
0.05 9.830 8
9.830
9.830
0.03 9.830 16
0.02 9.830 2
0.06 9.830
0.01 @83 15
0.07 @83 12

=

Notes

287
288
289
290
201

292
293
294
294
295

296
297
298

299

300
301
302
303
304

305
306
307
307
308

1 308

309
310

311

312

313
314

2 315

316
317

318
319
320
321
322

322
323
324
325
326

327
327

6 328

329
330



Name

POU5243
POU5245
POU5249
POU5255
POU5258

POU5262
POU5268
POU5271
XXX 5
XXX 4

CSR 1
SHR 1
Anon 80
CSR 2
Anon 81

POU5615
Anon 82
POU5618
J 289

J 289

J 1246

J 1246
GCB 63
POU5626
POU5627

J 1224
J 1224
POU5628
J 2363
POU5632

POU5633
XXX 6
Anon 83
SMA 176
SMA 176

SMA 176
Anon 84
Anon 85
Anon 86
Anon 87

Anon 88
SMA 177
Anon 89
Anon 89
Anon 90

Anon 91
Anon 92
Anon 93
Anon 94
SMH 3

Comp RA
AB 21119
AB 21121
AB 21125
AB 21128
AB 21130
AB 21132
AB 21134
AB 21137
AB 21157
AB 21157
AB 21274
AB 21275
AB 21289
AB 21309
Bx 21309
AB 22016
AB 22021
AB 22024
AB 22032
AC 22032
AB 22039
AC 22039
AB 22040
AB 22042
AB 22043
AB 22043
BC 22043
AB 22044
AB 22047
AB 22055
AB 22056
AB 22282
AB 22287
AB 22388
AC 22388
BD 22388
AB 22391
AB 22392
AB 22393
AB 22395
AB 22395
AB 22395
AB 22396
BC 22396
AB 22396
AB 22397
AB 22397
AB 22398
AB 22401
AB 22402

Dec

+2451
+2451
+2442
+2436
+2424

+2441

+2426

+2426
+6825
+6821

+7028
+7028
+7024
+7020
+7020

+2421
+2422
+2420
+2358
+2358

+2406
+2406
+2409
+2356
+2411

+2401
+2401
+2414
+2436
+2441

+2444
+5155
+5151
+5244
+5244

+5244
+5239
+5242
+5233
+5247

+5244
+5236
+5245
+5245
+5233

+5243
+5233
+5231
+5234
+5234

Va Vb
(m) (m)

12.5,14.2
12.0,12.9
10.22,12.2
12.72,14.08
10.04,13.6

12.55,13.9
11.76,12.0
115,115

10.5,11.0
10.2 ,10.7
14.2 ,14.4
10.70,11.04
11.04,135

12.2 ,13.0
12.0,13.0
12.0 ,13.4
12.2 ,12.5
12.2 ,14.5

11.3,11.4
9.8 ,12.6
10.5,11.0
11.66,13.6
13.0,13.2

12.1,12.9
12.9,13.4
10.8 ,13.4
11.3,11.5
12.7 ,13.5

11.04,11.97

13.5,13.5
11.86,12.9
11.86,16.4

12.9 ,16.1
13.2 ,13.5
12.5,13.5
12.5,12.5
10.5,13.5

12.1,14.0
12.06,13.0
12.0,14.0
14.0 ,13.5
13.0,13.0

12.6 ,14.2
13.5,13.5
14.0 ,14.0
13.0,14.0
11.2 ,12.6

PA
()

72.09
216.31

72.68
67.25

102.93
358.60
96.22

310.39
283.67

95.71
68.85
320.36

139.46
254.29

64.48
134.68

354.96
354.94

356.86
167.07

75.45
28.30
336.58
209.39
343.94

236.06
45.80
21.09
19.61
296.53

112.63
235.05
170.43

79.08
198.84

274.97
75.93
185.34
200.69
70.38

101.93
184.38
236.10

16.88
305.60

32

()

Sep

(%9
0.28 12.85
0.21 18.85
0.17 17.90
0.14 31.44
0.20 11.66
0.32 8.69
0.33 5.14

24.88
0.21 7.68
0.27 11.80
0.30 12.45
10.44
0.21 7.62
0.37 4.60
0.23 7.45
1.80
0.36 2.66
0.15 25.47
0.35 8.60
0.24 7.70
0.19 28.58
1.48
15.20
0.22 7.32
0.22 3.52
0.15 18.09

27.88
2.79
0.20 17.40
7.03
7.04
0.31 7.44
0.29 6.31
0.16 2.08
0.29 6.93
0.11 6.74
0.21 11.11
0.37 3.81
0.35 3.93
0.22 8.33
9.72
0.34 3.81
0.36 2.77
0.39 4.21
0.15 9.54

(*)

2000+ Meas. Notes
0.08 9.830 9 331
0.07 @83 8 332
9.830 333
0.04 38 14 334
0.05 @83 14 335
0.05 3m8 6 336
0.03 @83 15 337
0.07 9.830 7 338
9.737 339
9.737 1 340
0.04 9.737 15 413
9.737 342
0.04 9.737 11 343
0.06 9.737 31 344
9.737 1 344
0.07 9.830 4 345
0.04 9.830 4 346
0.08 9.830 6 347
9.830 1 348
9.830 333
0.09 9.830 3 493
0.07 9.830 10 349
9.830 350
0.04 @83 9 351
0.05 9.830 7 352
0.07 9.830 12 353
9.830 1 354
9.830 1 355
0.04 9.830 5 563
0.08 9.830 4 357
0.05 83 14 358
9.737 1 359
9.737 1 360
0.04 9.737 12 361
9.737 1 361
9.737 1 361
0.06 9.737 41 362
0.05 9.737 31 363
0.02 9.737 2 643
0.05 9.737 7 365
0.03 9.737 2 366
0.07 9.737 14 367
0.04 9.737 4 368
0.11 9.737 3 368
0.03 9.737 18 369
9.737 1 370
0.07 9.737 11 371
0.03 9.737 3 372
0.08 9.737 7 733
0.04 9.737 18 743



Table 2 - notes
Field Note

A=GSC 1868 687 (06056+2439!).

AB=GSC 1868 1779 non star (06059+2441!).
A=GSC 1868 787 (06060+2444)).

AB=GSC 1868 929 non star (06062+2441!).
Does not appear in GSC.

A=GSC 1868 541 non star.

A=GSC 1868 1035 non star. The 1996 measures could be of Ax.
A=GSC 1868 1035 non star.

AB=GSC 1868 1485.

10 A=GSC 1864 309.

11 AB=GSC 1868 769.

12 A=GSC 1868 1759 non star.

13 AB=GSC 1868 1053 non star (06072+2433!).
14 AB=GSC 1868 1591.

15 A=GSC 1868 899 blended object.

16 A=GSC 1868 1727 (06071+2430!).

17 AB=GSC 1868 617 non star (06071+2428!).
18 AB=GSC 1864 459 non star.

19 AB=GSC 1868 1633.

20 AB=GSC 1868 1807 non star.

21 A=GSC 1868 885 (06073+2436!).

22 AB=GSC 1864 745 non star.

23 A=GSC 1868 967 non star (06075+2445!).
24 A=GSC 1864 453 (06075+2409!).

25 A=GSC 1864 659.

26 AB=GSC 1864 663 non star.

27 ABC=GSC 1864 527 non star.

28 AB=GSC 1864 857 non star.

29 AB=GSC1864 1153 non star.

30 Does not appear in GSC. (06076+2425!).
31 A=GSC 1864 341 non star.

32 A=GSC 1864 637.

33 A=GSC 1864 1231 non star.

34 AB=GSC 1864 365.

35 A=GSC 1868 1481.

36 A=GSC 1868 1451.

37 A=GSC 1864 887 non star.

38 AB=GSC 1864 467 non star.

39 Not in GSC. The images available do not show signi cant prger motion (pm) of the nearby stars.
40 A=GSC 1868 1507 non star.

41 A=GSC 1868 1801 (06082+2438!).

42 AB=GSC 1868 731.

43 A=GSC 1868 459.

44 A=GSC 1864 589 (06083+2402!).

45 A=GSC 1877 598.

46 A=GSC 1877 544.

47 A=GSC 1877 1412 non star.

48 A=GSC 1881 1455 non star.

49 A=GSC 1881 1567 non star.

50 A=GSC 1881 372 (06086+2428!).

51 B=GSC 1881 141.

52 AB=GSC 1877 736 non star.

53 A=GSC 1877 524 non star.

54 Does not appear in GSC. (06087+2416!).
55 A=GSC 1877 42.

56 A=GSC 1881 114.

57 A=GSC 1877 148.

58 AB=GSC 1877 534.

59 AB=GSC 1881 1531 non star.
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Field Note

60 A=GSC 1881 294 non star.

61 A=GSC 1881 546.

62 AB=GSC 1877 1160 non star.

63 A=GSC 1877 928.

64 A=GSC 1877 224.

65 A=GSC 1877 48 non star.

66 A=GSC 1881 1437 (06092+2438!).

67 A=GSC 1877 388.

68 A=GSC 1877 1114.

69 A=GSC 1877 194.

70 A=GSC 1877 642 non star (06093+2422!).

71 A=GSC 1877 578 non star.

72 A=GSC 1881 1595.

73 A=GSC 1877 836 non star.

74 A=GSC 1877 36.

75 AB=GSC 1877 1388 non star.

76 AB=GSC 1877 442 non star.

77 A=GSC 1881 1320.

78 AB=GSC 1877 384.

79 A=GSC 1877 84 non star.

80 A=GSC 1877 1223 non star.

81 AB=GSC 1877 1302 non star.

82 AB=GSC 1877 390 non star.

83 AB=GSC 1881 1207 non star (06095+2446!).

84 A=GSC 1877 1225 non star.

85 AC=GSC 1877 1453 non star.

86 A=GSC 1877 60 non star.

87 A=GSC 1877 472 non star.

88 A=GSC 1877 912.

89 A=GSC 1881 1232 non star.

90 A=GSC 1881 399 non star.

91 AB=GSC 1877 334 non star.

92 A=GSC 1877 352 (06104+2422!).

93 A=GSC 1877 1460 non star.

94 A=GSC 1881 168.

95 A=GSC 1877 56.

96 A=GSC 1877 1126.

97 A=GSC 1877 314 non star.

98 A=GSC 1877 808.

99 Same as POU 1086AB double? The 1998 measures could be POWB®&AB, too. Nothing else nearby.

100 A=GSC 1881 566 (06106+2424!).

101 A=GSC 1877 716.

102 A=GSC 1877 1583 non star.

103 AB=GSC 1877 1548 non star.

104 In my opinion, it is the same as POU 1098AB. Nothing else rerby.

105 In my opinion, it is the same as POU 1099AC. Nothing else rexby.

106 A=GSC 1877 612.

107 A=GSC 1877 242 non star.

108 A=GSC 1327 1217 blended object (06180+2151!).

109 AB=GSC 1327 826.

110 A=GSC 1327 1782.

111 AB=GSC 1909 291 non star.

112 A=GSC 1909 121 non star.

113 AB=GSC 1909 33 non star.

114 AB=GSC 1909 311 non star.

115 A=GSC 1909 643 non star (17161+2305!).

116 A=GSC 1909 664.

117 AB=GSC 1909 242.

118 At the indicated position, there are two GX with star-lik e nucleus. | cannot nd a double for
these data. The images available do not show signi cant pm othe nearby stars.
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Field Note

119 A=GSC 1909 135 (07174+2317!"). The original double is proably not this. | cannot nd
anything else.

120 AB=GSC 1909 818.

121 | cannot nd a double for these data. The images do not showsigni cant pm of the
nearby stars.

122 AB=GSC 1909 50 (07181+2414!).

123 AB=GSC 1909 732 non star.

124 A=GSC 1909 962 (07182+2420!"). In my opinion, the 1954 meaures are of POU 2656.

125 A=GSC 1909 76 (07182+2418!). The pm in PA 250 of B accounts for change
in measured parameters.

126 A=GSC 1909 134 (07181+2412!).

127 AB=GSC 1909 438 non star.

128 AB=GSC 1909 743.

129 A=GSC 1909 150 (07182+2413!).

130 A=GSC 1909 1619 (07182+2410!).

131 A=GSC 1909 650.

132 A=GSC 1909 1211 (07183+2418!).

133 A=GSC 1909 287.

134  A=GSC 1909 28.

135  A=GSC 1909 210 (07185+2412!).

136 A=GSC 1909 509.

137 A=GSC 1909 593.

138 A=GSC 1909 173 ( -53masly, -68masly). Cpm pair?

139 A=GSC 1909 14.

140  A=GSC 1909 172.

141 A=GSC 1909 2407 non star.

142 A=GSC 1909 2696.

143 AB=GSC 1909 2716.

144  A=GSC 1909 2584.

145  A=GSC 3089 1053.

146 The original double is probably not this. | cannot nd anything else. In my opinion, the 2006
measures are of TOB 141. It is the same as TOB 141?

147 A=GSC 2633 1920. Abdul Ahad's double, details can be fouthin his article.

148 AB=GSC 1569 681 non star.

149 AB=GSC 1569 588 non star. Abdul Ahad's double, details ca be found in his article.

150 AB=GSC 1569 1429 (18251+1648!).

151 A=GSC 1573 1964.

152 A=GSC 1573 1323.

153 AC=GSC 1573 2107 blended object (18271+1701!).

154  AB=GSC 1573 1126 non star.

155 A=GSC 2138 2207. Abdul Ahad's double, details can be fouthin his article.

156 A=GSC 2139 240.

157 AB=GSC 2143 1855 (19426+2433!).

158 A=GSC 2143 1662 non star.

159 AB=GSC 2143 1769 non star.

160  A=GSC 2143 1119 (19449+2437!).

161 AB=GSC 2143 1559 non star.

162 AB=GSC 2143 1952 non star.

163 AB=GSC 2143 1538 non star.

164 AB=GSC 2143 1832 non star.

165 AB=GSC 2139 444 non star.

166 AB=GSC 2143 1507 non star.

167 A=GSC 2143 505 non star.

168 AB=GSC 2143 1758.

169 A=GSC 2143 695 non star.

170  AB=GSC 2143 1716.

171 A=GSC 2143 7083.

172 A=GSC 2143 1577.

173 AB=GSC 2143 1163 non star.

174 Does not appear in GSC. The pm in PA 200 of A accounts for changes of
measured parameters.
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Field Note

175 A=GSC 2139 1809 (19473+2410!). Available images do nothew signi cant pm
of nearby stars.

176 A=GSC 2143 427.

177 A=GSC 2143 220 1 (19484+2453!). Far from the indicated psition (7°7).

178 AB=GSC 2143 262 non star.

179 A=GSC 2143 98 1.

180 A=GSC 2143 108.

181 A=GSC 2143 101.

182 A=GSC 2144 1658.

183 DE=GSC 2144 9 non star.

184 AB=GSC 2144 1348.

185 AB=GSC 2144 1572 non star.

186 A=GSC 2140 175.

187 A=GSC 2144 638 non star. The pm in PA 30 of A accounts for changes of
measured parameters.

188 A=GSC 2144 1673 1.

189 No double for these data. The images available do not shogigni cant pm of the
nearby stars.

190 Ax=GSC 2144 202 non star.

191 AB=GSC 2144 944.

192 A=GSC 2144 836 (19552+2438!).

193 A=GSC 2144 1508 non star.

194  A=GSC 2144 1615 (19553+2442!). The original double is mbably not this.
| cannot nd anything else.

195 A=GSC 2144 278 non star.

196 AB=GSC 2144 502 non star.

197 AB=GSC 2144 754 non star.

198 No double for these data. The images available do not shosigni cant pm of
the nearby stars.

199 AB=GSC 2145 750 non star.

200 A=GSC 2145 1118.

201 AB=GSC 2145 196 non star.

202 AB=GSC 2145 36 non star.

203 AB=GSC 2141 160 non star (19595+2420!).

204  A=GSC 2141 70 (19593+2416!).

205  A=GSC 2145 26.

206 AB=GSC 2145 1020 non star.

207 A=GSC 2141 298.

208 A=GSC 2145 396.

209 AB=GSC 2141 791.

210 AB=GSC 2141 653 non star.

211 AB=GSC 2141 653 non star. The original double is probablynot this. | cannot nd anything else.

212 AB=GSC 2141 759.

213 Not found near the indicated position. May be identical wth POU 4173 AB measured by me.

214 Not found near the indicated position. May be identical with POU 4174 AC measured by me.

215  AB=GSC 2145 774.

216 AB=GSC 2145 1096 non star (20007+2509!).

217 AB=GSC 2145 556 non star.

218 AB=GSC 2145 840 non star.

219 ABx=GSC 2145 1246 non star.

220 AB=GSC 2145 136 non star.

221 A=GSC 2145 1308.

222 AB=GSC 2141 286 non star.

223 A=GSC 2141 199.

224  A=GSC 2141 184.

225  AB=GSC 2149 1063 non star.

226 A=GSC 2141 911. The pm in PA 50 for A and x accounts for changes of
measured parameters.

227 A=GSC 2141 911. The pm in PA 50 for A and x accounts for changes of
measured parameters. Cpm pair?
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Field

228
229

230
231
232
233

234
235
236
237
238
239
240
241

242
243
244
245
246
247

248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

279

Note

A=GSC 2141 911.

AB=GSC 2141 210 non star. The pm in PA 320 of A accounts for changes
of measured parameters.

A=GSC 2145 1425 non star.

A=GSC 2149 1179.

A=GSC 2145 394.

AB=GSC 2141 927 non star. The pm in PA 220 for B accounts for changes
of measured parameters.

AB=GSC 2141 1029 non star.

AB=GSC 2145 1632 non star.

AB=GSC 2149 119.

A=GSC 2145 1066.

A=GSC 2145 456 non star.

AB=GSC 2149 670 non star.

AB=GSC 2145 842 non star.

| cannot nd a double for these data. Although the data aredi erent, it may be
identical with HJ 1473.

A=GSC 2141 347.

AB=GSC 2149 37.

A=GSC 2149 13.

A=GSC 2141 2615.

Ax=GSC 2154 1139.

There is no cause for the di erence, it may not be a common a@r with POU 4209.
The images available do not show signi cant pm of the nearby fars. This is probably
not the original double. | cannot nd anything else.

Ax=GSC 2154 1139. Uncertain measures.

AB=GSC 2154 1621 non star.

A=GSC 2154 734.

A=GSC 2154 1761 non star. Could it be POU 4210?

A=GSC 2162 655 blended object.

AB=GSC 2154 2318 non star.

A=GSC 2154 2762.

AB=GSC 2154 1316 non star.

ABC=GSC 2158 1226 non star.

AB=GSC 2154 3206.

AB=GSC 2158 696.

A=GSC 2154 918.

AB=GSC 2154 867.

AB=GSC 2158 1144 non star.

AB=GSC 2154 186 non star.

A=GSC 2154 813.

A=GSC 2154 891 (20093+2405!).

AB=GSC 2158 1227 non star.

AB=GSC 2158 1055 non star.

A=GSC 2158 602.

AB=GSC 2154 299.

A=GSC 2158 1949 non star.

A=GSC 2154 224 non star.

AB=GSC 2154 2748 non star.

AB=GSC 2154 3128 non star.

AB=GSC 2175 1616 non star.

AB=GSC 2175 1640 non star.

A=GSC 2171 669.

A=GSC 2171 441.

A=GSC 2172 1501 non star.

A=GSC 2172 369. The pm in PA 120 of B accounts for changes
of measured parameters.

Not in GSC. The pm in PA 170 of A accounts for changes

of measured parameters.
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326

Note

AB=GSC 2176 1418 non star.

AB=GSC 2176 1001 non star. The pm in PA 80 of A accounts for changes
of measured parameters.

AB=GSC 2176 1117 non star.

B=GSC 2176 582.

A=GSC 2172 355.

AB=GSC 2172 1243 non star.

A=GSC 2172 539.

A=GSC 2172 175.

AB=GSC 2176 978 non star. The pm in PA 200 of A accounts for changes
of measured parameters.

A=GSC 2172 911.

A=GSC 2172 415 non star (21006+2344!).

AB=GSC 2172 239 non star.

AB=GSC 2172 703 non star.

A=GSC 2176 1094. The pm in PA 50 of A accounts for changes

of measured parameters.

AC=GSC 2176 876 non star.

A=GSC 2177 515 (21059+2457!).

AB=GSC 2177 331 non star.

A=GSC 2173 641. The pm in PA 70 of B accounts for changes

of measured parameters.

AB=GSC 2177 56 non star.

A=GSC 2177 462 non star.

AB=GSC 2173 709 non star (21064+2332!).

A=GSC 2173 423.

A=GSC 2177 330.

AB=GSC 2177 683 non star.

AB=GSC 2177 797 non star.

AB=GSC 2177 120 non star.

A=GSC 2177 1886.

A=GSC 2177 2273. The pm in PA 200 direction of A accounts for changes
of measured parameters.

A=GSC 2177 823.

A=GSC 2173 723 (21070+2332!).

AB=GSC 2177 492 non star. The pm in PA 180 of B accounts for changes
of measured parameters.

A=GSC 2173 145.

A=GSC 2173 657 (21075+2346!).

A=GSC 2173 283.

AB=GSC 2173 976.

AB=GSC 2177 1443 non star. The pm in PA 100 of A accounts for the changes of
measured parameters.

| cannot nd it in the vicinity of the indicated position. The images available
do not show signi cant proper motion of the nearby stars.

A=GSC 2177 1973.

A=GSC 2177 992.

AB=GSC 2177 1487.

A=GSC 2173 1526.

AB=GSC 2173 1095 non star. The pm in PA 40 of A accounts for changes
of measured parameters.

A=GSC 2173 1289. The pm in PA 180 of A accounts for changes

of measured parameters.

A=GSC 2177 1319. The pm in PA 200 of A accounts for changes

of measured parameters. | did not nd a pair. Perhaps the stas have got too close to each other.
AB=GSC 2177 1199 non star.

AB=GSC 2173 1494 non star (21105+2400!). The pm in PA 1200f B accounts for changes of
measured parameters.

AB=GSC 2177 938 non star. The pm in PA 340 of A accounts for changes
of measured parameters.
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Note

ABC=GSC 2177 887 non star.

AB=GSC 2173 1614 non star. The pm in PA 200 direction of B accounts for changes of
measured parameters.

A=GSC 2173 1628 non star.

A=GSC 2177 13309.

A=GSC 2177 2149. The images available do not show signiant pm of the nearby stars.
The original double is probably not this. | cannot nd anythi ng else.

A=GSC 2177 866.

| cannot nd component C. The images available do not show

signi cant pm of the nearby stars.

A=GSC 2190 2516 (21129+2436!).

A=GSC 2190 204. The images available do not show signi a& pm of the nearby stars. The
original double is probably not this. | cannot nd anything e Ise. The 2006 measures may
also be those of the pair measured by me.

A=GSC 2190 2205.

A=GSC 2190 174 non star. A little pm can be observed.

AB=GSC 2190 93 non star.

A=GSC 4461 74. The companion star cannot be seen. Abdul Add's double, see his article.
A=GSC 4461 627. Abdul Ahad's double, details can be foundn his article.

A=GSC 4465 835 non star.

A=GSC 4465 1844 non star (21281+7034!). | could identifyfar from the indicated position.
Unfortunately, it does not appear in my images, so | could notmeasure it.

A=GSC 4465 1459.

A=GSC 4465 1049.

A=GSC 2203 8 non star.

AB=GSC 2203 311 non star.

AB=GSC 2203 104 non star.

AB=GSC 2204 1329.

AB=GSC 2204 336 (22038+2407!).

| cannot nd it in the vicinity of the indicated position. The images available do not show
signi cant pm of the nearby stars. It may be identical with J 1 224 BC or J 1246 AB.
AB=GSC 2204 1707 non star.

AB=GSC 2204 679 non star.

A=GSC 2204 186 (22043+2358!).

Uncertain measures.

A=GSC 2204 709 (22043+2415!). The original double is proably not this.

| cannot nd anything else.

AB=GSC 2208 1570 non star (22046+2436!).

AB=GSC 2208 168 no star.

A=GSC 2208 268.

A=GSC 3619 2131. Abdul Ahad's double, details can be fouthin his article.

AB=GSC 3619 1279.

A=GSC 3983 2941 non star.

A=GSC 3983 2825 non star.

AB=GSC 3983 3065 non star.

AB=GSC 3983 3095.

A=GSC 3983 3141 non star.

A=GSC 3983 2553 non star.

A=GSC 3983 3167.

AB=GSC 3983 2595 non star.

A=GSC 3983 2541 non star.

A=GSC 3983 3149.

AB=GSC 3983 2983 non star.

AB=GSC 3983 3145 non star.

AB=GSC 3984 544 non star.

A=GSC 3984 274 non star.
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MEASUREMENT OF SOME NEGLECTED SOUTHERN
MULTIPLE STARS IN DORADO AND PICTOR

Tim Napier-Munn and Graeme Jenkinson, Astronomical Assaation of Queensland
E-mail: tgnm@bigpond.com

Summary

Measurements have been made of eight neglected southern tipi¢ stars from the Washington
Double Star Catalogue. Images were acquired using a Meade |BISCD camera coupled to a
150mm f/8 refractor, and analysed using LosseReduc software. The imaging and reduction
methods were described in detail in DSSC 17. The mean 95% cdence intervals for the new
measures were 0 .4 in PA and 0°3 in separation. The results were as follows:

System Last listed measure New measure Comment

PA() Sep. Epoch PA() Sep.®y Epoch
HJ 3767 A-BC Pic 257 25.9 1933 278.8 29.5 2009.069 Signi camiovement
HJ 3767 AD Pic(21) 271 197.7 1991 271.9 198.3 2009.069 Prol#y stationary
HJ 3816 Pic 180 22.9 1913 180.4 22.3 2009.068 Stationary
HJ 3813 Dor 306 27.8 1978 307.3 27.4 2009.084 Probably statary
HJ 3755 Dor 276 21.9 1980 274.2 21.0 2009.112 Possible moveme
HJ 3829 Dor 357 22.4 1975 355.9 22.8 2009.103 Probably statary
RSS 81 Pic 339 18.4 1975 340.0 17.9 2009.082 Probably staton
HJ 3701 Dor 127 17.8 1998 127.1 17.9 2009.101 Stationary

Epochs of new measures given in Besselian years as the awemigthe observations making up
the measure.

Introduction

The Astronomical Association of Queensland is undertaking programme of measuring neglected
double and multiple stars visible from Queensland at an appximate latitude of 27 S. "Neglected'

was arbitrarily de ned as 15 or more years since the last maa® as recorded in the Washington
Double Star catalogue (WDSC). In some cases more recently asared doubles in the same eld

were also measured. This paper describes the results obtdrfor eight systems in the constellations
Dorado and Pictor.

Method

All images were obtained using a Meade DSI CCD camera couplexan equatorially-mounted
150mm f/8 refractor. In some cases of close separations a Barlens was also used. Separations
and position angles were measured using the software praogr&keduc (Losse, 2008), which is
speci cally designed to measure double stars, using appragie images of the target pairs together
with images of calibration pairs of known separation and PAArgyle's list of calibration pairs was
used for this purpose (Argyle, 2004).

In order to obtain statistically viable results, the DSI sofware is used to stack a minimum of
ten individual good quality images as they are acquired, toegerate one image for measuring.
About ten such images are obtained per pair per night, plus tke trailed images with the tracking
switched o in order to calibrate the E-W axis in the images. he Reduc software is then used
to generate a single average measure for the ten images. Tpiscess is repeated on about ten
separate nights, generating mean separations and positiangles together with standard deviations
from which a con dence interval for the measurement can be kcalated.

A full description of the method and a detailed error analysi were given in DSSC 17 (Napier-
Munn and Jenkinson, 2009).
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Results

For each of the eight neglected systems discussed below, WBSC information is rst reproduced,

including the epoch 2000 position, magnitudes (if known)eparation, PA and year of last measure.
The new measures are then given in tabular form, including éhdate of measurements, number
of images, mean, standard deviation, and 95% con dence litsi A typical measurement image is

also shown (all images are approximately N up and W left). Faidly a conclusion is given as to
whether the pair has moved or not.

HJ 3767 Pic A-BC
WDSC entry: RA 05 30 10 Dec -47 04 40 Mags 5.5 & 11.1, sep. 9, pa 257 (1933). Note that the image also
includes the next measure, in the same eld ( 21). Signi can t movement in both PA(22 ) and separation (3°°6).

Date No. images PA( ) Sep(?)

29-Nov-08 10 279.14  30.48

18-Dec-08 9 279.58 29.35

19-Dec-08 11 279.14  30.75

31-Jan-09 10 278.70 29.05

03-Feb-09 10 278.45 29.25 HJ 3767

04-Feb-09 10 278.40  29.45 oo

15-Feb-09 10 278.82 29.04

21-Feb-09 10 278.79 28.95 ® -.

23-Feb-09 11 278.28 29.40

24-Feb-09 10 27822  29.41 ———
Mean - 278.75 29.51 AD (DUN 21)

Std. dev. - 0.437 0.609

95% conf. limits - 0.31 0.44
Table 1: Individual measures of HJ 3767A-BC Figure 1: HJ 3767A-BC in Pictor

HJ 3767 Pic AD (  21) (same eld as HJ 3767 above)
WDSC entry: RA 05 30 10 Dec -47 04 38 Mags 5.5 & 6.7, sep. 197& 271 (1991). See HJ 3767
A-BC above for measurement image. Probably stationary.

Date No. images PA( ) Sep(?)
29-Nov-08 8 271.92 197.23
18-Dec-08 9 271.60 198.17
19-Dec-08 11 271.95 198.69
31-Jan-09 10 271.82 198.20
03-Feb-09 10 271.92 198.44
04-Feb-09 10 272.00 198.45
15-Feb-09 10 271.83 198.29
21-Feb-09 10 271.90 198.19
23-Feb-09 11 271.77 198.37
24-Feb-09 8 271.92 197.23

Mean - 271.85 198.26
Std. dev. - 0.113 0.396

95% conf. limits - 0.08 0.28

Table 2: Individual measures of HJ 3767 AD - see Figure
1 above
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HJ 3816 Pic
WDSC entry: RA 05 53 10 Dec -47 57 19 Mags 6.6 & 11.6, sep. 2, pa 180 (1913). Stationary.

Date No. images PA( ) Sep(?)
02-Dec-08 10 181.90 21.96
18-Dec-08 10 181.62 21.27
19-Dec-08 10 181.71 21.31
31-Jan-09 10 179.08 22.66
03-Feb-09 10 180.84 21.93 &
04-Feb-09 10 180.19 23.08
15-Feb-09 10 179.19 22.82
18-Feb-09 10 180.12 22.92
21-Feb-09 10 17953 22.72 a8
22-Feb-09 10 179.81 22.50
Mean - 180.40 22.32 °
Std. dev. - 1.058 0.658 ’
95% conf. limits - 0.76 0.47
Table 3: Individual measures of HJ 3816 Figure 1: HJ 3816 in Pictor
HJ 3813 Dor

WDSC entry: RA 05 47 22 Dec -67 45 29 Mags 8.7 & 12.5, sep. '8, pa 306 (1978). Note that the image also
includes HJ 3701, details below. Probably stationary.

Date No. images PA( ) Sep(?)
02-Dec-08 10 306.56 27.12
19-Dec-08 10 306.75 27.87
21-Dec-08 10 308.06 27.69
30-Jan-09 10 307.78  27.99
04-Feb-09 10 307.33  27.37 &
15-Feb-09 10 307.83 27.50
19-Feb-09 9 306.37  27.63 b e
21-Feb-09 10 307.67 27.11 HJ 3813
22-Feb-09 10 307.27 26.67
Mean - 307.29  27.44 ®
Std. dev. - 0.606 0.418
95% conf. limits - 0.47 0.32
Table 4: Individual measures of HJ 3813 Figure 2: HJ 3813 in Dorado
HJ 3755 Dor
WDSC entry: RA 05 18 11 Dec -61 57 03 Mags 8.3 & 12.8, sep. 9, pa 276 (1980). Possible movement.
Date No. images PA( ) Sep(®)
19-Dec-08 10 275.49 21.28
21-Dec-08 10 27428 21.79
22-Dec-08 10 275.80 21.34
21-Feb-09 8 274.63 20.84
23-Feb-09 10 273.71  20.17
24-Feb-09 10 27431  20.90
26-Feb-09 10 273.44  21.48
27-Feb-09 10 273.60 21.08 2
05-Mar-09 10 27341  20.93
07-Mar-09 10 273.80 20.72
13-Mar-09 10 273.47 20.14 FLI3%08
Mean - 274.18  20.97 " *
Std. dev. - 0.832 0.508
95% conf. limits - 0.56 0.34
Table 5: Individual measures of HJ 3755 Figure 3: HJ 3755 in Dorado
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HJ 3829 Dor

WDSC entry: RA 05 55 15 Dec -62 45 18 Mags 8.9 & 13.0, sep. 2, pa 357 (1975). Probably stationary.

Date
22-Dec-08
25-Dec-08
28-Dec-08
21-Feb-09
22-Feb-09
24-Feb-09
26-Feb-09
27-Feb-09
27-Feb-09
01-Mar-09

Mean
Std. dev.

95% conf. limits

Table 6: Individual measures of HJ 3829 in Dorado

RSS 81 Pic

No. images

10
10
11
10
10
10
9
10
10
10

PA( )
355.64
355.86
356.18
356.65
355.62
355.78
356.09
355.91
355.84
355.82
355.94
0.304
0.218

Sep()
23.49
23.41
23.57
22.47
22.60
22.66
22.01
22.68
22.70 ¥
22.23
22.78
0.536
0.383

HJ 3829

Figure 4: HJ 3829 in Pictor

WDSC entry: RA 05 21 49 Dec -52 44 38 Mags 9.1 & 12.0, sep. ¥4, pa 339 (1975). Probably stationary.

Date
25-Dec-08
28-Dec-08
30-Dec-08
31-Jan-09
03-Feb-09
04-Feb-09
15-Feb-09
21-Feb-09
23-Feb-09
24-Feb-09

Mean
Std. dev.

95% conf. limits

Table 7: Individual measures of RSS 81

HJ 3701 Dor

No. images

10
10
10
10
10
9
10
10
10
10

PA()
339.22
339.87
340.03
339.82
340.12
339.83
339.77
339.95
340.67
340.28
339.96
0.375
0.268

Sep()

17.46

18.82

17.96

17.93

17.93

17.65

17.76 RSS 81
17.88

17.84

17.81

17.90 -
0.356

0.255

Figure 5: RSS 81 in Pictor

WDSC entry: RA 05 46.4 Dec -67 42 Mags 9.8 & 12.8, sep. 1%, pa 127 (1998). See HJ 3813 for image (above).

Stationary.

Date
19-Dec-08
30-Jan-09
15-Feb-09
19-Feb-09
21-Feb-09
22-Feb-09

Mean=
Std. dev.

95% conf. limits

Table 8: Individual measures of HJ 3767A-BC

References

No. images

10
10
9
9
10
10

PA( )
126.59
127.51
127.43
126.56
127.16
127.41
127.11
0.431
0.45

Sep(®)

17.92
17.93
17.79
17.67
17.92 ® -
17.87

1785 AD (DUN 21)

0.103
0.11

HJ 3767
A-BC

Figure 6: HJ 3767A-BC in Pictor

Argyle, Bob, 2004. Observing and measuring visual doubleass. Springer.
Losse, Florent, 2008 REDUC software V3.62. See websiteattp://www.astrosurf.com/hfosaf/

(English version).

Napier-Munn T.J. and Jenkinson G., 2009. Measurement of se@meglected southern multiple
stars in Pavo. Webb Society Double Star Section Circular 17.
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INVESTIGATION OF TWO ANOMALIES IN THE WDSC

Tim Napier-Munn and Graeme Jenkinson, Astronomical Assaation of Queensland
E-mail: tgnm@bigpond.com

Summary

We are engaged in the measurement of neglected southern deslusing imaging methods described
in detail in DSSC 17 (2009). In the course of the work an anonyalvas encountered in the record
of pair BAL 572 in the 2006 edition of the Washington Double &t Catalogue (WDSC). This was
quickly cleared up but an unrecorded double was encounteréa the original eld and this has
now been measured. Measures have also been made of HDO 29¢wBbb Argyle had pointed
out has some inconsistencies in the WDSC and subsequent aobagons. We believe that these
have now been resolved.

A new pair in Ophiuchus?

Our colleague Bill Oliver drew our attention to his di culty in identifying BAL 572 recorded in
the 2006 edition of the WDSC, which he had intended to measukeith a lar micrometer. The
WDSC entry was as follows: BAL 572: 17h 06m 30s -036° 00°°mags 8.6 & 9.5. Sep. 82, PA
335 (1893). We consulted Bob Argyle who reported that Brian Masoof the WDSC had advised
that BAL 572 was in fact a mis-identi cation of STF 3110 1 to the south.

Fig. 1 shows a DSS image centred on the bright pair STF 2122 Wwithe supposed position
of BAL 572 NW of STF 2122, clearly showing no pair visible in tht position. However there is
a pair apparent to the NE of STF 2122, at the approximate posion 17h 07m13s -0134° 45,
Inspection of the current on-line WDSC shows no measured paecorded at that position.

 STF 2122

i34

5 @Hawpmr_ . CBALSTY

Figure 1: DSS image centred on STF 2122. Approx. 1% 15° S up E left

The UCACS catalogue accessed through Aladin records the tvetars as follows:

NE star 3UC 177-151757 RA 17h 07m 13s Ded1 34°44°° F mag 12.19 No proper motion recorded.
SW star 3UC 177-151755 RA 17h 07m 12s De®1 34°49° F mag 11.98
Proper motion RA -2.1 masly, Dec. 0.3 masly.

It is therefore not clear whether this is a true binary. Howesr we made ten measurements on
nights in July and August 2009 with a mean Besselian epoch 0d@.597. The results are shown
in Table 1 and a measured image in Fig. 2.

The values for the new pair are therefore PA 66/ 0 .3 and separation 123  0%1 at a
Bessleian epoch of 2009.597.
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Date No. images PA() Sep®

19-Jul-09 10 66.32 12.14
21-Jul-09 9 66.38 12.30
22-Jul-09 10 66.82 11.90
24-Jul-09 10 67.56 12.51
31-Jul-09 10 66.95 12.43
01-Aug-09 10 66.79 12.32 *
14-Aug-09 10 66.91 12.33
18-Aug-09 9 66.01 12.15
19-Aug-09 10 66.18 12.19
21-Aug-09 10 66.55 12.27
Mean - 66.65 12.25
Std. dev. - 0.454 0.171
95% conf. limit - 0.325 0.122 :
Table 1: Individual measures of candidate Figure 2. S up E left. The over-exposed
new pair in Ophuichus pair to the SW is STF 2122,

Measurement of HDO 297 in Indus

WDSC entry: Pair RA Dec Va Vs PA Sep Epoch PA Sep Epoch
HDO 297 22188 -6819 7.1 115 85 1890 1897 89 268 1901

Bob Argyle, in a footnote to Magda Streicher's observationfdHDO 297 reported in the Deep-
Sky Observert), points out that “there seems to be some inconsistency inghWVDS data for this
pair' suggesting that the implied proper motion should havehe pair very widely separated by
now. He mentions that Richard Jaworski has looked at an Aladi eld of epoch 1996.8 and found
a separation of 39°1 and a PA of 134.5. We observed HDO 297 visually and estimated a PA quite
di erent both to the WDS gures and to Jaworski's estimate. We therefore measured the pair
using the imaging method described in our paper published DSSC 17 (2009). The Astroplanner
eld in Fig. 3, using the WDS and Hubble Guide Star Catalogueand centred on HDO 297, shows
stars to about 15th magnitude.

Figure 3: AstroPlanner eld for HDO 297 N up and W left. Scale approx. 15% 15°

The two images below in Fig. 4 are (left) the DSS image of the & eld downloaded via
AstroPlanner, and (right) one of our 57 measurement imaged-he DSS image has N up and W
left. Our image has a similar but not identical orientation.

We are con dent of our identi cation of the pair. The two dimmer doubles to the west are
very characteristic in all three elds. We have assumed thathe star labelled B in the DSS image
is the visual double observed by Magda Streicher, and idemtd in the WDSC as mag.11.5. Our
visual observation found B to be in the approximate positioseen in the DSS image, in a direction
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Figure 4: Left: DSS image of HDO 297 1& 10°eld, N up W left (epoch unknown) Right: Our measurement image
of HDO 297 with similar orientation

roughly NE of the primary. The same secondary is clearly vide in the measurement image in
about the same position. The results of our ve measuremenis January 2009 with a mean
Besselian epoch of 2009.046 are as follows:

Date No. images PA( ) Sep()

14-Jan-09 15 49.46 32.60
15-Jan-09 15 49.59 32.67
17-Jan-09 9 49.82 32.17
18-Jan-09 10 49.56 32.80
18-Jan-09 8 49.55 32.83
Mean - 49.60 32.61
Std. dev. - 0.13 0.27
95% conf. limits 0.17 0.33

Table 2 - Results of measures of HDO 297

The separation was estimated to be 3%  0°93 which is an increase of%8 over the last WDS
measure in 1901, and®5 over Jaworski's measure of the 1996 plate. Without takinijto account
proper motion, these results seem plausible. However the $Are essentially irreconcilable. Our
result gives 49.6 0 .2, compared with 89 for the 1901 measure and 134 for Jaworski's 1996
plate. As noted above, we are con dent of the eld orientatio and thus of our measure. We
considered the possibility that Jaworski measured the dimlase star labelled C in the DSS image
above (also just visible in the measurement image). We thini unlikely that this is either the
B recorded in the WDS or that observed by Streicher, as it is tndim. The star marked X in
the DSS image is mag 15, and C is no brighter than this and probly dimmer. However the
approximate PA we obtain for C is 146.5 which is closer to Jaworski's value. Nevertheless on
balance we consider that Jaworski's PA is in error, possiblgy 90 . The WDS values may also
be in error. We submit our observations as the current statusf HDO 297: PA 49.6 0 .2, sep.
32%%  0%93, epoch 2009.046.
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FIVE NEW VISUAL DOUBLE STARS

Abdul Ahad
E-mail: aa _spaceagent@yahoo.co.uk

Introduction

Following a visual survey over the past ve years using my Skyatcher 8-inch Newtonian re ector,

| have identied ve new double stars that have not hitherto gopeared in any double star lists,
and that are not included in the Washington Double Stars (WD¥catalogue. They are all strewn
across the northern constellations of Hercules, Cepheusdavulpecula, and their components range
between 8th and 11th magnitudes in apparent brightness. Baof these pairs could well be true
binaries, as can be seen from my analysis in this report. | b@gmy campaign in the summer
of 2004, by making micrometric measurements of the nearbynlairy system 70 Ophiuchi and also
commenced a proper motion study on 61 Cyghi It was at that time when | became curious as
to how many other faint binary systems could still be lurkingout there, uncharted and forgotten
in the more obscure parts of the northern sky.

Methods

My aim was to seek out only those pairs that appeared eligibkther as potential binary systems
or those belonging to commonly moving stellar streams. | madall my observations using an
equatorially mounted and clock-driven Sky Watcher Explone8-inch, EQ5 f/5 Newtonian re ector
(Fig. 1). I did not have a digital SLR camera, so recorded my aervations by visually sketching the
star elds containing the candidate systems, then checkintipem against the Palomar Observatory
Sky Survey (POSS) plates taken between the 19505 and 19905

Figure 1: The 8-inch f/5 re ector

Four out of the ve double stars | have identi ed have catalogie designations in the SIMBAD
astronomical database, where their components all appeas aingle stars, however. In order to
decide if a particular pair was a \common proper motion" (CPN) double, with a strong possibility
of them being a genuine binary pair, | used the astrometry datlisted in SIMBAD. This entailed
scrutinizing the proper motions of each star in both RA and Ddination. If both stars in the pair
had closely correlated proper motion directions in both RAr@d Declination, then that pair was
said to have satis ed my tight CPM criterion. A further crite rion was that the pair must exhibit
a match in both colour (spectral classi cation) and apparenvisual brightness, since a pair of
bounded stars in a binary system most often share a common &u@nary heritage and we would
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expect them to be at a reasonably similar phase in their lifeycles on the Hertzsprung-Russell
diagram. Furthermore, if they are truly at the same distancdrom Earth in a bounded orbit or
within a CPM stellar stream, their brightnesses should beaa close correlation with their “spectral
distance'. To give an example of this so-called spectral thsice, consider a pair of main sequence
F and G-type stars, both located at the same distance of 45@ht years away from us. At this
distance, we would expect them to shine at apparent magnited in the region of 10.0 and 10.5,
respectively. The dierence, m, of 0.5 magnitude arises from the fact that a G-type star is
slightly cooler and marginally fainter than an F-type star,if they are both viewed from the same
distance and belong to the same luminosity class.

Applying these standards of criteria, out of the scores of pa | thus examined, | nally narrowed
my list down to just these ve double stars:

Star RA (2000) Dec V mag PA  Sep S.type Note
HD 344698 193957.7 +231725.2 10.01 2946 21.6 A7V
HD 344697 193956.3 +231734.3 10.18 A7V
HIP 104969 211542.6 +682107.7 7.91 3104 249 FO
BD+67 1298 21 1539.2 +68 21 23.7 9.35 G5V
Anon 211540.6 +68 2510 10 reddish

13 reddish
BD+16 3495 182459.6 +1641554 8.03 299.7 11.6 MoV

10.5 M?V

BD+36 3014 18 05 36.2 +36 18 04.9 9.44 278.3 39.7 F2v
BD+36 3014p 18 0533.0 +361810.6 10.16 KoV

The position angles and separations given above relate to epoch 2009.737.

Analysis and Results

There now follows an analysis of each of the pairs that | ideréd and the conclusions that | have
drawn from the available star catalogue data.

(1) Vulpecula pair

This is a very neat pair of silver stars of near-equal magnitles that | believe to be a possible
physical pair of long orbital period. | rst came upon the stas in the June-July period in 2008,
then again re-observed them and sketched them in the autumr 2008, and again in May of 2009.
Considering their close separation of just 296, | was rather surprised that they never featured in
any hitherto published double star lists, and were not inclded in the WDS catalogue.

SIMBAD data lists the details:

HD 344698 (A component) HD 344697 (B component)

ICRS coord. (ep=2000) : 19 39 57.6679 +23 17 25.165 19 39 568%6+23 17 34.312

Proper motions mas/yr:  5.20 4.40 5.90 3.70

PM error ellipse: [1.80 1.70 179] [1.80 1.70 90]
Spectral type: A7V A7V

V Mag: 10.01 10.18

First thing to note here is that both stars appear to share a samon proper motion across the
sky. This can be seen from their SIMBAD data above, which sh@proper motion () listed in
milliarcseconds (mas) per year resolved into both RA ( and Declination ( ) components. We
note that the two members of this double star have broadly siitar values for and  both in
magnitude and in sign. So for example, for the A component ofis pair of stars, we have of
+5.20 mas, and of 4.40 mas, giving a total proper motion, , of:

P ((5:202 + ( 4:400)

= 6.8 masl/year. If we repeat this calculation for the B compoant of this double star, we get to
an average total proper motion of 7 mas/year for the pair as a whole.
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Distance Modulus Formulae

For a star whose parallax is arc-seconds, we know that its distanced, can be deduced in
light-years from:

3:2616
d= ———
For a star which has an absolute magnitude of M, when seen fraandistance ofd light-years,
it will shine at an apparent visual magnitudem given by:

Conversely, if we haven and d, we can calculateM from:

d
M=m+5 5 |OglO (m

And if we know m and M, we can deducead from:

d=3:2616 10™ M*5)5

Applying these distance modulus equations, using an avemgbsolute magnitude of +0.9 for an
A7 V type star, would place the Vulpecula pair at a rather far égstance of some 2000 light-years
away from us.

However, it is interesting to note that the proper motion forthese stars at 7 mas/year is similar
that of the well-known double star Albireo ( Cygni) which also has a PM of 7 mas/year. The
components of Albireo, of much visual spectacle due to thedrange and blue colour contrast, are
much nearer to us at just 386 light-years away. Albireo is ofh regarded as a visual binary system
even though its component stars are as much as 34 arc-secoaplart in the sky. The comparable
PM of 7 mas/year suggests the Vulpecula pair may possibly nbe as far away as their faint (10th
magnitude) apparent brightness would perhaps suggest. Ehin turn would imply their linear
separation in space may be small enough for them to be loosblyund together as a physical pair.
Given the common proper motion shared by both components irhis double, it is also equally
possible that they may belong to a moving stellar stream of ste unknown origin. An image of
my Vulpecula pair is shown at Fig. 2 below, courtesy of Ernj 8rlo.

19400+2317
- B
A

POU 3996

B A

POU 3988

N A‘B

Figure 2: Vulpecula pair at 19 39 57.7 +23 17 25.2
(2) Cepheus - brighter pair

Continuing with my new introduction of previously unrecorced doubles, | report that | have
identi ed su cient grounds to believe that the stars HP 104969 (V mag 7.91) and BD+67 1298 (V
mag 9.35) in constellation Cepheus, with an angular separan ( ) of 24°°9 between them, could
be part of a gravitationally-bound binary system. Again, ast the point of my rst announcement

49



of this observatiorf (May 25th 2009, on uk.sci.astronomy) this pair had not beemcluded as a
double star in the WDS catalogue. | then discovered by consug data in the SIMBAD system
and doing some further analysis, this is a true common propemnotion double, whose components
are moving across the sky at a rate of 49 mas/year:

HIP 104969 (A component) BD+67 1298 (B component)

ICRS coord. (ep=2000): 21 15 42.5997 +68 21 07.704 21 15 39216+68 21 23.745

Proper motions mas/yr:  12.74 -47.79 13.70 -47.10
PM error ellipse: [0.65 0.62 110] [3.20 2.60 0]
Radial velocity km/s: -5.2 [9.5]

Parallaxes mas: 13.31 [0.67]

Spectral type: FO G5V

V mag: 7.91 9.35

Using the distance modulus equation | stated earlier in thiseport, d = 3.2616 / , plugging in
the primary (HIP 104969)'s given parallax of 0.01331 arc-seconds, would place this star out to
a distance of about 245 light-years from Earth. As with my arlgsis of the Vulpecula pair above,
if I use the binary star Albireo ( Cygni) again as a celestial yardstick to compare the astrornmie
circumstances of this Cepheus pair, we can deduce some iagting conclusions.

21167+6821

B

2009.737

Figure 3: Cepheus brighter pair at 21 15 42.6 +68 21 07.7

The 245 light-year distance of the Cepheus double means thaipis about 40% closer to us
than Albireo's 386 light-years. Albireo's two bright compaions, of third and fth magnitudes,
have an angular separation, , of 34 arc-seconds in the sky. There are 63,240 AUs in 1 liglgar
and Albireo is about 386 light-years away from Earth. If we auime both stars in the Albireo
system are equidistant from us, ignoring any 3D orbital corgurations, then Tan (34°) x 386 x
63240 = 4023 AUs would be the true physical separation betweélbireo A and Albireo B.

Applying the same scenario and calculations to the case ofetitCepheus pair, HP 104969 /
BD+67 1298, their angular separation of 229 would be equal to: tan (24%9) x 245 x 63240 =
1870 AUs in linear physical distance separation. Therefqréne two stars in the Cepheus pair
are found to be physically much closer together in space, cpared to Albireo. Consequently, if
Albireo is to be regarded as a visual binary star with physidly bounded companions, then the
Cepheus pair should be even more deservingly regarded as o iacluded in the WDS catalogue.

Analysis Using Distance Modulus Formulae

We have a Hipparcos parallax for the primary star (HIP 10499%f 13.31 mas, where the error is
guoted, and it is quite small ( 0.67 mas). Based on that parallax, we deduce a distance of 245
light-years for the primary (A component). The Sun, whose gtral classi cation is G2 V, has a
well measured and reliably stated absolute magnitude of +&.
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By comparison, the B component of this Cepheus double star [B+67 1298) is of spectral
class G5 V - a little cooler than the Sun - therefore its absdie magnitude should be about a
couple of tenths of a magnitude fainter, at circa +5.0.

If we work on the observed apparent magnitude of 9.35 (as séat in SIMBAD for this star) and
apply the absolute magnitude of +5.0 to the distance modulusquation stated earlier, we deduce
a distance of 242 light-years. Rather close to the 245 light-years distag of the primary star
shown above.

Since both of those parallaxes are subject to an error of somes% in the catalogues then both
stars can be said to be at\roughly” the same distance from ugn other words, the error tolerances
applied to the distance of each star will overlap quite realyi; so much so that it in fact becomes
impossible to say whether component A is de nitely closer tas than component B in this system,
and vice versa.

The odds of these results stacking up the way they do arguesfavour of binarity in this double.
For the two stars to be approximately at the same spectral diance from us, for them to have
identical observed proper motions in both magnitude and daction, and at the same time for them
to be positioned within a mere 25 arc-seconds from one anathe angular position in the sky,
indicates a loose physical association between them at wiprand a binary system of long orbital
period in a bounded orbit at best.

(3) Cepheus - fainter pair

Whilst comparing images of the above pair on photographic @ies taken back in the 1950s against
those in the 1990s to see if there was any perceptible orbitalotion, | came upon what | believe
Is a possible second binary pair, located just 4 arc-minutés the north.

This is shown in Fig. 4 below. The primary is of tenth magnitué and appears decidedly
reddish in colour. The companion could be as faint as 13th odth magnitude and was only
visible in POSS 1 in red but not in blue in the 1952 images. It wanot seen at all in POSS2 in
any wavelengths.

Figure 4: The Cepheus fainter pair at 21 15 40.6 +68 25 10 (eptc2009.737, unresolved)

A more recent photograph taken by Ernd Berlo in 2009 failedo show the elusive secondary
companion. It is likely that the secondary is now too close tthe primary in its relatively short
orbit of perhaps 50 to 100 years, for it to be resolved with thErnd's telescope and he has urged
others to try to re-image this star using a larger telescopetcon rm its binarity.

(4) Hercules pair displaying relative motion

One summer night in 2008 whilst sweeping the Hercules regibmame upon the 8th magnitude
star, BD+16 3495. Its red colour seemed very intense indeechda whilst studying that on a
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magni cation of x100, | saw that the star was accompanied by &inter companion of about 10.5
magnitude, only some 20 or so arc-seconds away.

Later on, comparing the positions of this secondary star raiive to the primary in POSS | and
POSS Il image plates, | noted that the secondary was also radld in colour and that it had shifted
by as much as 5 to 10 arc-seconds in the 40 years separating the two epoclplootography.

This is in evidence in Figs 5(a) and 5(b) below. A more recenthptograph taken in August
2009, has revealed the continuing motion of the secondaryast as shown in Figure 6(a) below.
Based on measurements by Ernd Berlo, the secondary is pergly 11°°%6 away from the primary.
This is close enough for it to be a possible binary companion BD+16 3495.

Figure 5: Left: The 10.5 mag companion to BD +16 3495 in Hercules (POSS |, 1950s) Right: The 10.5 mag
companion to BD +16 3495 in Hercules (POSS II, 1990s)

By way of an example, consider the binary star 61 Cygni. It caists of a pair of red dwarfs,
somewhat similar to BD+16 3495, and just a few parsecs awayofn us in distance. Angular
separation (rho) is 30 arc-seconds and the orbital period of the components of 6¢gni is 650
years. Hypothetically speaking, if we assumed a circularlot for the components of 61 Cygni and
for such an orbit to be projected in the plane of the sky, thenhe full orbit circumference would
be 2 x x 30 = 188 arc-seconds. In the 40 year interval between the egs of the POSS | and
POSS Il surveys, we would expect the secondary star of 61 Cyda have travelled (40/650) x
188 = 12 arc-seconds along its orbit about the centre of massafycentre) of the 61 Cygni A/B
system.

Figure 6: The 10.5 mag companion to BD +16 3495 in Hercules (epoch 2009.737)

Coincidentally, this appears to be the sort of angular distace that the secondary star in my
BD+16 3495 pair has covered between the 1950s and 1990s (POSSII). The other interesting
thing to note here is the match in red coloration of both starsn the pair; red dwarf binaries seem
to occur in relative abundance in the Solar neighbourhood. oF example, Groombridge 34 A/B,
Kruger 60 A/B, 61 Cygni A/B, Struve 2398 A/B, etc.
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(5) Another Hercules double

I nally report a pair of white and orange (F and K-type) stars that | rst came upon in 2007.
They are positioned close to half way between kappa Lyrae amigeta Herculis:

BD+36 3014 (A component) BD+36 3014p (B component)

ICRS coord. (ep=2000) : 18 05 36.2030 +36 18 04.863 18 05 326%7+36 18 10.551

Proper motions mas/yr:  -6.10 -11.40 -12.10 -16.50
PM Error ellipse: [6.50 2.10 90] [4.80 1.60 89]
Spectral type: F2D KO D
V Mag: 9.44 10.16

A rather large separation of 40 arc-seconds between these two stars would suggest at rst
glance that they are probably an unrelated pair and merely hppen to lie along our line of sight.
However, their apparent magnitudes of 9.44 and 10.16 match#heir spectral types of F2 and KO
if we assume they are both at the same distance from us. Thiss if we work out spectral distance
using the relationships between apparent and absolute magmdes and spectral types, as outlined
earlier in this report. The proper motion directions of thes two stars also appear to be slightly
correlated. The primary's proper motion in R.A. ( ) of 6.10 mas has an error margin of 6.5
mas. This means it can be anything from +0.4 to 12.6, which overlaps with the same proper
motion component for the secondary star (= 12.1 mas 4.8 mas). Likewise for proper motions
in declination, , there is some de nite correlation between the two stars.

Figure 7: Hercules pair at 18 05 36.2 +36 18 04.9

This is therefore a very interesting pair, with contrastingcolours (Figure 7 above), worth keeping
an eye on to see how they will move in future years.
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MEASURES OF 58 NEGLECTED SOUTHERN VISUAL DOUBLE
STARS

Tofol Tobal, Observatori Astroromic del Garraf (OAG), Pa ssatge Joan Ricart, 15, 08800 Vilanova
i la Geltu, Barcelona, Spain

E-mail: theta@telefonica.net

Introduction

These series of measures include the revision of 58 southeeglected visual double stars from the
USNO/WDS Southern List /Set 1. (96 pairs). They have been maglfrom digitized plates (1970{
1990) taken with the UK Schmidt Telescope in Australia and tB Oschin Schmidt telescope in
Palomar Mountain, California, USA (POSS | and POSS Il Surves). The determination of angular
separation values and position angle was made using astrdnte software of ALADIN (CDS)
Virtual Observatory tools with theta-rho average precisia of 0.5 and %05 - (°1 respectively,
broadly comparable to visual micrometric and electronic nasurements. The RA and Dec of
components are based on the USNO B1 and NOMAD1 astrometric tda In the OAG original
les, identi cation of components (from various catalogus) and notes are available too.

The following pages contain Supplements no.23 (in Table 1p tthe OAG General Catalogue
which have so far been available only in electronic format &e, for instance, the OAG/Double
Stars Project and USNO/WDS web pages and OAG general inforrtian in www.oagarraf.net ).
The rst twenty-two Supplements were published in DSSC 13 @1 - no.7), in DSSC 15 (no.8 -
no.14), in DSSC 16 (no.15 - no.20) and DSSC 17 (no.21 - no.22).

Table 1 - measures of 58 visual pairs

RA Dec Pair Comp  Epoch PA Sep n Tel. Meth. Obs
0256.1 2800 HDO 61 1978.816 351.7 23.76 1 48 G Tob
0256.1 2800 HDO 61 1991.529 349.8 23.02 1 48 G Tob
0430.7 5838 LDS123 AC 1983.041 158.0 112.08 1 48 G Tob
06 07.2 2216 ARA1638 1992.077 1795 1332 1 48 G Tob
06 145 4521 CPO 133 1979.005 33.6 12240 1 48 G Tob
06 145 4521 CPO 133 1991.877 34.3 12414 1 48 G Tob
06 43.5 3147 COO 42 1992.907 100.8 19.08 1 48 G Tob
07 43.3 5425 HJ 3999 1994.945 270.0 466 1 48 G Tob
07 57.8 6048 NBG1 1991.205 351.9 16.21 1 48 G Tob
0757.8 6048 TOB356 BC 1991.205 276.1 580 1 48 G Tob
0803.9 3133 B?2164 CD 1998.323 59.2 337 1 48 G Tob
08184 4044 WG9l 1991.104 160.6 19.45 1 48 G Tob
0826.0 4318 DON 249 1991.104 2122 2646 1 48 G Tob
0841.7 2018 J2645 1992.088 307.0 856 1 48 G Tob
0844.8 4628 CPO 230 1994.175 310.1 515 1 48 G Tob
08 44.8 46 28 TOB 357 AC 1994.175 344.6 1232 1 48 G Tob
08 51.3 2857 B 167 1993.211  44.9 481 1 48 G Tob
09045 5620 HJ4177 AB-C 1977.277 2215 1314 1 48 G Tob
09059 3259 RST2602 AC 1994.260 335.1 1220 1 48 G Tob
09 32.7 3424 BRT1649 1993.156 201.1 1587 1 48 G Tob
10 04.4 60 39 JAW 11 1987.195 485 1341 1 48 G Tob
10249 5008 COO 102 1998.501 232.6 9.72 1 48 G Tob
1038.2 5908 DAW 53 1991.112 125.2 718 1 48 G Tob
1045.1 5941 HJI4366 AG 1987.052 65.3 2127 1 48 G Tob
1058.3 2926 J1570 1991.200 958 13.17 1 48 G Tob
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RA Dec Pair Comp  Epoch PA Sep n Tel. Meth. Obs

11 05.3 27 18 LDS6238 AC 1978.203 87.4 507.72 1 48 G Tob
11 10.4 52 24 RST5572 1995.307 241.2 1020 1 48 G Tob
11 25.1 57 37 BRT2578 AC 1992.129 352.0 6.46 1 48 G Tob
11 28.5 54 21 CPO 325 1992.236 45.4 525 1 48 G Tob
11 56.3 45 46 LDS 373 1975.436 197.0 53.16 1 48 G Tob
11 56.3 45 46 LDS 373 1991.340 198.7 5358 1 48 G Tob
12 00.2 57 07 TOB 142 1997.252 50.1 768 1 48 G Tob
12 23.2 6314 TOB 66 1997.093 326.2 2193 1 48 G Tob
12 23.2 6314 TOB 66 AC 1997.093 89.6 6.68 1 48 G Tob
12 38.3 58 07 HJ 4534 1991.279 279.5 15.17 1 48 G Tob
12 39.1 5816 R 205 1991.279 269.6 26.22 1 48 G Tob
12 39.1 5816 TOB 108 CD 1991.279 155.5 947 1 48 G Tob
12 46.4 2203 1515 1993.301 293.9 721 1 48 G Tob
13 16.7 5950 HJ 4577 1976.252 233.2 13.80 1 48 G Tob
13 22.0 2250 BU 1435 1992.416 279.2 595 1 48 G Tob
13 26.7 24 18 BGH 6 1993.395 88.2 314.82 1 48 G Tob
13 43.3 24 58 HJ 2671 1993.395 84.9 94.02 1 48 G Tob
14 11.5 67 40 MLO 57 1997.247 182.2 6.57 1 48 G Tob
14 50.1 6558 JRN 17 1987.395 271.3 97.38 1 48 G Tob
14 50.1 6558 JRN 17 1997.247 270.7 97.38 1 48 G Tob
14 50.5 67 30 RSS 349 1987.395 134.3 1793 1 48 G Tob
14 50.5 67 30 RSS 349 1997.192 132.0 17.11 1 48 G Tob
16 55.6 76 51 RST3042 1991.290 265.1 1249 1 48 G Tob
16 55.8 3430 1579 1997.329 228.3 701 1 48 G Tob
17 46.2 22 42 BRT1507 1996.679 267.9 787 1 48 G Tob
18 01.6 2740 STN 38 AC 1992.422 89.5 508 1 48 G Tob
18 06.8 22 03 J 2907 1996.704 175.9 771 1 48 G Tob
19 06.3 3129 PRO 220 1992.408 175.3 1277 1 48 G Tob
20 20.5 2912 WIE 1 BF 1977.603 262.7 436.80 1 48 G Tob
20 20.5 2912 WIE 1 BF 1991.740 259.3 426.42 1 48 G Tob
20 32.7 8155 HJI5175 1992.638 295.5 733 1 48 G Tob
21 06.5 40 12 WG 265 1992.762 62.4 913 1 48 G Tob
21125 2241 WHC 22 1994.655 166.9 573 1 48 G Tob
21125 2241 TOB 358 AC 1994.655 313.2 3459 1 48 G Tob
21125 2241 TOB 358 CD 1994.655 0.6 415 1 48 G Tob
21 19.9 2000 BHA 44 1954.504 125.5 6.14 1 48 G Tob
21 19.9 2000 BHA 44 1991.745 126.9 6.83 1 48 G Tob
21 47.9 74 14 HJ 5287 1996.775 322.4 593 1 48 G Tob
23 33.1 21 27 HDO 177 1995.507 250.5 9498 1 48 G Tob
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OAG COMMON PROPER MOTION WIDE PAIRS SURVEY
- Part Il (OAG Supplement No. 24)
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Introduction

OAG Common Proper Motion Wide Pairs Survey (CPMWPS) is a pragct developed and coor-
dinated by Garraf Astronomical Observatory with the aim of nding new anonymous common
proper motions star pairs which can form physical systems bwvhich are not yet catalogued.
Making use of the Virtual Observatory we are carrying out a stematic exploration of the sky,
starting at RA 00h 00m 00s Dec 000(° 00°°and taking as a fundamental parameter a common
proper motion higher than 50 milliarcsec/year, with no limiing magnitude and without binarity
criteria in any catalogue consulted using Virtual Observatry tools.

In DSSC 17 the results corresponding to the sector between RAh 00m 00s Dec 00X 00*°and
RA 00h 59m 59s DE +20 0° 00°°were published. From then on we have been kept on working
in the survey as well as in the formation of new teams. After A8 Observers Meeting (December
2009) and OAG CPMWPS Workshop (February 2010) celebrated ithhe observatory of Agrupacon
Astroromica de Sabadell (AAS, Spain) nine teams are work@in the project as one can see in
Table 1. (Status Table) and in g. 2 (Teams).

Table 1. Teams and project status

Start date Sector Observer OAG Code USNO/ Status

Team WDS Code

Jan 09 00h+20 Miret XMl XMI Finished & Published (WDS)
Apr 09 01h+20 Miret XMI XMI Finished & Published (WDS)
Jun 09 02h+20 Miret XMl XMl Finished & Published (WDS)
Sep 09 03h+20 Miret XMl XMl In progress
Jan 10 04h+20 Miret XMI XMI In progress
Jan 10 05h+20 Miret XMI XMI In progress
Jan 10 00h-20 Tobal TOB TOB In progress
Jan 10 01h-20 Alonso ALO XXXX In progress
Jan 10 02h-20 Bernal BER XXXX Finished
Jan 10 03h-20 Cairol CAl CAI In progress
Jan 10 04h-20 Galera GAR XXXX In progress
Jan 10 05h-20 Oliva oLv XXXX In progress
Jan 10 06h-20 Novalbos NVL NVL In progress
Jan 10 07h-20 Arredondo ARR XXXX In progress

AAS contact Schnabel SCH SCH

Alonso team: J. Alonso, L. Alonso

Bernal team: A. Berrnal, M. Bernal

Galera team: T. Galera, M. Correa, N. Franc, R. Saura, F. Sad®, C. Fabregas, M. Ustrell.
In http://www.oagarraf.net/ one can read the survey current state and their basis as wel a
method-illustrated tutorial.

In this supplement we present the results corresponding thé sectors:

1.- RA 01h 00m 00s DE 00000(P°to RA 01h 59m 59s DE +20 000(P°(70 pairs).
2.- RA 02h 00m 00s DE 0000000°°to RA 02h 59m 59 s DE +20 0000°°(64 pairs).
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Method and column description

To be based on the Aladin software we make a sequential blinkj of the selected zones through
POSS1 and POSS2 images. We also cross-match the candidatéh WSNOB1 and NOMAD1
catalogues intended for extract the following facts:

Column 1 : Name of pair.

Column 2 : Component: A, B, C:::

Column 3 : Identi cation and catalogue source.

Column 4 : RA and Dec for J2000 for all components. We use USNOB1 when ebmponents
have coordinates in this catalogue. If one of the componerdses not have coordinates in USNOB1
we use the NOMADL1 catalogue for all components. If the othematalogue is used we name it.
Column 5 : Magnitudes catalogued in NOMAD1. Normally V else R. If theg is no magnitude
then we calculate it. A sign denotes an estimate.

Column 6 : Annual proper motion in RA (milliarseconds). If we nd problematic data in the
catalogue, we write ? in the table and we include multi-epoameasures that support the common
proper motion character between the two components.

Column 7 : Annual proper motion in Dec in (milliarcseconds). If we ndproblematic data in the
catalogue, we write ? in the table and we include multi-epoameasures that support the common
proper motion character between the two components.

Column 8 : Proper motion source catalogue. We use USNOB1 (U) when abbraponents have
proper motions in this catalogue. If one of the components de not have a proper motion in
USNOB1 we use NOMAD1 (N) catalogue for all components. If thether catalogue is used we
name it.

Column 9 : Position angle (theta) measured from the brightest star téthe dimmest. The measures
have been made from POSS2 (red) images through an optimizati centroid method using Virtual
Observatory tools.

Column 10 : Angular separation (rho) measured from the brightest stato the dimmest. The
measures have been made from POSS2 (red) images through atinmigation centroid method
using Virtual Observatory tools. Separation refers to AB irall cases except those markedwhich
refer to AC.

Column 11 : Epoch. Date of the image used for the measure in thousandtio$ a year. All
measures have been made from POSS2 (red) images.

Note: These catalogues do not have proper motions for some clossoselary stars despite showing
very similar proper motion in the blinked images. In these &®s, due to the high likelihood of
common proper motions, we include multi-epoch measures ttsupport the common proper motion
character between the two components.
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Name

XMI 163A
B
XMI 164A
B
XMI 165A
B
XMI 166A
B
XMI 167A
B
XMI 168A
B
XMI 169A
B
XMI 170A
B
XMI 171A
B
XMI 172A
B
XMI 173A
B
XMI 174A
B
XMI 175A
B
XMI 176A
B
XMI 177A
B
XMI 178A
B
XMI 179A
B
XMI 180A
B
XMI 181A
B
XMI 182A
B
XMI 183A
B
XMI 184A
B
XMI 185A
B
XMI 186A
B
XMI 187A
B
XMI 188A
B
XMI 189A
B
XMI 190A
B
XMI 191A
B
XMI 192A
B

Cat

RA

Source (2000)

cCcCcCcCcCcCcCccCcCccCczZzcCcCccCcCcCcCccCzZcCcCcCcCcCcCccccccccCccCcCc

01 00 05.75
01 00 06.50
01 01 15.57
01 01 15.68
010127.71
0101 27.15
01 02 28.43
01 02 30.33
01 04 43.30
01 04 42.69
01 07 15.02
0107 16.71
01 07 29.38
01 07 30.10
01 08 33.75
01 08 35.66
01 08 37.42
01 08 35.90
01 09 23.22
01 09 23.75
01 09 43.94
01 09 43.90
01 10 30.18
01 10 30.07
01 11 09.67
01 11 10.68
01 11 33.02
0111 37.78
01 11 34.39
01 11 33.87
01 11 58.87
01 11 58.92
01120171
01 12 02.68
01 13 56.54
01 13 57.89
01 15 42.02
01 15 43.19
01 16 35.52
01 16 35.28
0117 11.39
0117 13.07
0117 31.19
01 17 56.04
01 18 00.76
0117 59.81
0119 31.32
01 19 36.85
0120 21.31
01 20 19.58
01 20 39.96
01 20 40.28
01 22 01.50
01 22 02.37
01 22 36.23
01 22 32.90
01 22 43.29
01224111
01 23 37.75
01 23 37.02

Dec
(2000)

+12 46 12.6
+12 46 00.3
+17 45 06.9
+17 45 24.4
+10 23 55.6
+10 23 35.6
+09 32 41.8
+09 32 33.1
+04 00 31.1
+04 00 16.6
+05 36 57.4
+05 36 46.6
+02 44 08.2
+02 44 04.4
+16 52 00.6
+16 52 01.1
+19 17 04.7
+19 17 02.2
+04 56 48.8
+04 56 39.9
+08 55 32.8
+08 55 27.1
+10 18 49.2
+10 18 50.5
+16 33 56.0
+16 33 05.9
+14 04 26.2
+14 02 07.2
+04 46 00.6
+04 48 44.1
+09 55 16.9
+09 55 21.1
+06 42 08.0
+06 42 15.2
+10 03 56.0
+10 04 01.1
+02 40 58.6
+02 41 38.8
+15 06 44.7
+15 06 40.0
+09 30 03.7
+09 30 05.1
+01 30 45.9
+01 31 29.2
+00 36 31.4
+00 36 22.4
+18 49 58.0
+18 49 52.2
+09 36 44.4
+09 36 05.6
+03 32 37.5
+03 32 42.1
+18 47 49.6
+18 48 07.2
+12 00 17.1
+11 59 55.9
+14 09 34.4
+14 09 29.0
+07 52 59.6
+07 53 02.8

Col

<< PgII<K<LK< <K<K PI<LK<LK<TI<K<K< I <LK DA DIONI<<K<K< <K<K <<<K<<c<K<<<K< << << gl cgc<g<cg<cgX<
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Mag

15.9
17.5
115
13.8
11.7
12.9
12.7
14.6
16.6
17.9
9.8
154
154
15.6
16.3
17.7
145
17.9
14.8
15.0
171
17.2
15.3
16.0
9.1
15.8
114
16.2
16.4
16.9
13.8
15.9
114
16.7
14.8
15.9
11.6
12.2
17.7
18.0
11.7
13.9
14.0
18.1
11.6
13.7
11.2
11.4
9.6
11.4
14.9
17.3
11.3
16.2
17.4
17.9
9.7
18.4
125
154

cos
(mas)

60.0
60.0
58.0
54.0
-42.0
-50.0
-108.0
-100.0
48.0
50.0
64.0
66.0
68.0
68.0
-26.0
-30.0
50.0
52.0
50.0
52.0
72.0

-64.0

-44.0
-44.0
40.0
40.0
78.0
90.0
80.0
78.0
-68.0
-66.0
60.0
62.0
-04.0
-10.0
-113.0
?
52.0
50.0
148.0
154.0
24.0
24.0
92.0
94.0
00.0
00.0

86.0
82.0
78.0
24.0
34.0
-78.0
-82.0
16.0
18.0

(mas)

-50.0
-48.0
-18.0
-12.0
-52.0
-48.0
26.0
20.0
-18.0
-22.0
-58.0
-48.0
6.0
8.0
-72.0
-62.0
4.0
0.0
-28.0
-18.0
-20.0

-60.0

-90.0
-80.0
-94.0
-96.0
-04.0
-08.0
-66.0
-74.0
-72.0
-68.0
00.0
-02.0
-50.0
-50.0
5.2
-05.7
-32.0
-28.0
40.0
42.0
-50.0
-46.0
-36.0
-32.0
-72.0
-74.0

-98.0
6.0
16.0
52.0
58.0
-142.0
-146.0
-50.0
-48.0

Cat.
pm

U

U

138.8
54
201.4
107.4
211.9
113.3
109.7
89.7
263.0
138.6
180.4
184.3
304.7
313.3
163.6
153.4
357.3
8.7
63.1
74.8
23.5
207.4
201.6
87.0
83.4
237.9
94.7
2135
37.3
36.1
35.4
246.6

259.5

286.9

Epoch

16.781990.778
17.40 90964
225 1990.778
28.0 1990.778
17.021995.729
27.77 995.729
11.57 9@658
27.271990.964
21.77 98627
12.111995.729

6.74 934.679
7.10

2.781952.942
3.08
52.521990.964
1594 1990.964
168.8 1995.729
6.49 19978
16.351995.729
20.32 9M655
43.651990.638
4.78 992.942

5.87
24,91 990.655
375.001990.638
16.831990.638

79.20 990.715

46.34 990.655

8.22 1954.830
1987.649

7.80
21.38

@915
53.19 990.655
30.7 1989.844

11.981990.655

1990.778

1990.778

1989.844



Name

XMI 193A
B
XMI 194A
B
XMI 195A
B
XMI 196A
B
XMI 197A
B
XMI 198A
B
XMI 199A
B
XMI 200A
B
XMI 201A
B
XMI 202A
B
XMI 203A
B
XMI 204A
B
XMI 205A
B
XMI 206A
B
XMI 207A
B
XMI 208A
B
XMI 209A
B
XMI 210A
B
XMI 211A
B
XMI 212A
B
XMI 213A
B
XMI 214A
B
XMI 215A
B
XMI 216A
B
XMI 217A
B
XMI 218A
B
XMI 219A
B
XMI 220A
B
XMI 221A
B

Cat

RA

Source (2000)

cCcCcCcCcCcCcCcCcCccCcccCccCcCcCcCcCcCczZ2ZcCcCcCcCcCcccCcccCcccc

01 23 52.17
01235191
01 24 15.19
01 23 49.09
01 24 57.74
01 24 53.04
01 25 21.07
01 25 20.56
012541.11
01 25 40.18
01 25 44.28
01 2543.91
01 26 04.18
01 26 04.15
01 26 59.19
01 26 50.67
01 27 35.50
01 27 34.90
01 28 10.31
01 28 09.14
01 28 19.70
01 28 30.04
01 29 07.52
01 29 07.77
01 31 53.90
01 3151.84
01 32 56.46
01 32 55.94
01 32 57.46
01 32 59.47
01 34 43.57
01 34 45.67
01 37 20.15
01 37 20.74
01 37 33.45
01 37 32.01
01 38 43.71
01 38 44.47
0141 19.51
01 41 20.64
01 41 44.75
0141 47.18
01 43 46.88
01 43 47.45
01 45 33.47
01 45 41.29
01 45 50.17
01 45 51.52
01 46 39.29
01 46 40.54
01 46 42.88
01 46 46.15
01 48 51.03
01 48 50.11
01 49 05.12
01 49 04.56
0149 17.74
0149 18.31

Dec
(2000)

+00 49 49.9
+00 49 29.9
+04 26 03.9
+04 25 43.2
+14 24 06.5
+14 22 32.6
+02 27 22.5
+02 27 22.0
+06 10 45.3
+06 10 34.8
+01 07 20.6
+01 07 06.6
+09 24 38.6
+09 24 33.4
+14 59 51.5
+14 59 31.1
+04 02 26.2
+04 02 22.0
+12 44 18.1
+12 44 15.8
+17 31 20.4
+17 29 48.6
+10 39 48.2
+10 39 49.5
+10 25 43.4
+10 26 17.7
+12 00 00.4
+11 59 53.2
+10 26 33.8
+10 26 15.5
+07 20 04.4
+07 20 00.5
+18 28 13.2
+18 27 58.4
+17 26 52.1
+17 27 16.4
+03 59 07.3
+03 59 07.6
+12 45 42.9
+12 45 16.3
+07 11 52.0
+07 11 31.8
+19 54 21.6
+19 54 31.9
+11 47 34.9
+11 48 56.0
+00 43 01.9
+00 43 17.1
+16 39 17.8
+16 39 19.1
+02 14 28.4
+02 14 38.5
+14 10 48.1
+14 10 47.8
+02 35 47.7
+02 36 05.3
+18 07 38.8
+18 07 58.1

Col

< <K<K PP DI I <K<K <LK <K<K gII<K<K< <K<K I OgII<K<LK <LK II<K<L< <K<K pgIpglc<<c<c<gc<cg<cg<

59

Mag

15.2
15.4
9.5
115
154
17.1
115
15.7
12.0
14.1
111
11.7
14.3
16.5
13.8
155
14.7
16.3
115
16.7
14.2
16.2
135
17.0
15.2
17.9
12.6
17.7
12.2
17.9
10.3
12.0
145
154
10.6
13.8
13.7
17.9
11.8
13.9
111
16.3
171
17.3
15.0
17.2
155
17.7
14.1
16.4
12.0
155
16.0
17.9
11.7
17.1
15.0
17.9

cos
(mas)

-60.0
-58.0
-76.0
-80.0
76.0
70.0
72.0

52.0
50.0
34.0

78.0
84.0
-82.0
-76.0
86.0
84.0
-12.0
-14.0
140.0
142.0
72.0

96.0
84.0
60.0
52.0
96.0
108.0
122.0
122.0
46.0
42.0
110.0
108.0
88.0
106.0
130.0
124.0
-64.0
-66.0
-02.0
-02.0
98.0
92.0
58.0
62.0
40.0
40.0
66.0
70.0
76.0
72.0
90.0
86.0
-20.0
-30.0

Cat.
(mas) pm
-620 U
-56.0
-840 U
-70.0
-180 U
-20.0
-140 U
-80 U
-8.0
-700 U
-340 U
-26.0
-740 U
-70.0
-16.0 U
-16.0
-62.0 U
-58.0
-140 U
-320 U
62.0 N
-46.0 U
-54.0
-300 U
-36.0
-320 U
-40.0
-100 U
-04.0
-740 U
-74.0
-980 U
-90.0
-920 U
-82.0
200 U
26.0
-820 U
-72.0
-68.0 U
-68.0
380 U
42.0
-500 U
-52.0
-780 U
-72.0
-100 U
-14.0
100 U
12.0
020 U
10.0
-88.0 U
-86.0

191.1
266.8
216.0
266.0
263.0
233.2
202.5
202.0
187.2
260.4
2440
260.8
122.0
60.1
68.1
318.9
2551
122.0
96.1
150.2
319.6
87.2
147.6
119.4
40.0
54.7
52.4
87.4
78.1
267.8

335.7

24.4

Epoch

2®.4 1990.638
3902 1987.649
116.4 1989.844

9.26 934.830
10.30 1990.638

17.52 987.649

15.411954.830
15.43 1991.751

7.20 990.655

129. 1989.844

10.081987.649

182 1990.655
108. 1989.844

5.36 10842

5.25 1990.655
45.571990.655

10.751988.630

34.861988.630

31.611986.836

16.941990.715

386.5 1990.707

11.46 994.663

26.691988.630
409 1986.836
13.091986.690
141.00 988.630

25.43 997.890

17.81 990.707
50.25 991.693

13.49 99D.707

19.53 991.693

21.061986.690



Name

XMI 222A
B
XMI 223A
B
XMI 224A
B
XMI 225A
B
XMI 226A
B
XMI 227A
B
XMI 228A
B
C
XMI 229A
B
XMI 230A
B
XMI 231A
B
XMI 232A
B
XMI 233A
B
XMI 234A
B
XMI 235A
B
XMI 236A
B
XMI 237A
B
XMI 238A
B
XMI 239A
B
XMI 240A
B
XMI 241A
B
XMI 242A
B
XMI 243A
B
XMI 244A
B
XMI 245A
B
XMI 246A
B
XMI 247A
B
XMI 248A
B
XMI 249A
B
XMI 250A
B

Cat

RA

Source (2000)

cCcCcCzZcCcCtczZcCcCcCctczZccCccCcccCcccczZcCccccctcczZcczZccccC

01 49 38.85
01 49 38.37
01 50 20.03
01 50 23.13
01 50 52.00
01 50 51.73
01 52 27.36
015227.21
01 52 50.58
01 52 50.43
01 56 00.51
01 56 00.34
01 56 19.70
01 56 19.78
0156 21.16
01 57 09.36
01 56 51.37
01 57 54.68
01 57 54.09
01 58 20.54
01 58 20.02
01 58 47.49
01 58 42.28
01 59 03.50
01 59 04.15
02 04 37.26
02 04 40.66
02 07 54.13
02 07 38.18
02 09 07.82
02 09 07.61
02 09 39.32
02 09 41.65
02 10 37.67
02 10 37.52
02 11 01.24
02 11 01.18
02112151
02 11 22.96
02 12 39.69
02 12 40.46
02 12 49.29
02 12 49.32
02 14 01.38
02 14 01.98
02 14 09.52
02 14 09.64
02 14 39.25
02 14 38.77
02 14 52.13
02 14 52.29
02 15 21.49
02 1521.41
02 15 28.55
02 15 29.03
02 15 39.60
02 15 39.25
02 15 56.23
02 15 38.21

Dec
(2000)

+17 40 52.7
+17 41 16.6
+11 46 21.6
+11 46 22.4
+10 31 02.1
+10 31 00.2
+17 09 58.7
+17 09 57.9
+01 16 32.6
+01 16 29.0
+05 28 56.5
+05 28 49.8
+08 29 26.7
+08 29 36.4
+08 28 45.9
+16 44 27.9
+16 47 50.2
+09 23 42.6
+09 23 37.7
+02 50 26.9
+02 50 19.3
+17 01 33.0
+17 01 06.6
+1522 47.1
+15 22 33.2
+17 57 15.2
+17 57 13.9
+13 42 56.5
+13 43 20.0
+15 11 19.6
+151117.4
+08 56 56.7
+08 57 12.1
+10 27 17.3
+10 27 10.5
+03 16 48.7
+03 16 44.9
+18 47 32.9
+18 47 27.6
+16 14 06.9
+16 13 57.0
+03 08 36.2
+03 08 46.8
+16 51 47.2
+16 51 36.0
+05 54 33.1
+05 54 33.1
+16 56 35.8
+16 56 31.6
+13 52 42.0
+13 52 56.5
+11 26 25.7
+11 26 44.2
+12 20 06.4
+12 20 00.4
+16 56 31.3
+16 56 25.1
+14 16 17.8
+14 17 06.9

Col Mag
R 14.4
R 15.8
R 13.6
R 14.2
Y, 14.6
Y, 16.8
R 15.4
R 15.8
R 16.5
R 19.0
R 18.2
R 19.7
\Y, 16.3
\ 17.9
Y 17.9
R 16.0
R 18.0
R
R 19.3
Y, 11.2
\Y, 154
Y, 7.8
\ 17.9
Y, 15.1
\Y 17.8
R 14.6
R 17.6
\Y, 13.2
\ 17.4
Y, 16.5
Y, 17.2
Y, 17.9
Y, 17.9
\Y, 14.3
\Y 17.7
R 12.2
\Y, 154
R 13.5
R 16.6
\Y, 17.1
\ 17.6
R 11.6
R 18.7
Y, 15.3
\Y 15.6
R 14.1
R 14.3
R 115
R 125
R 17.4
R 17.6
R 14.2
\Y, 15.7
Y, 14.5
\Y 17.9
\Y, 16.2
\Y 17.5
R 11.3
R 15.9

60

cos
(mas)

74.0
82.0
-70.0
-72.0
76.0
79.2
108.0

110.0

66.0
44.0
-22.0
-28.0
-10.0
34.0
32.0
122.0
122.0
99.6
101.4
106.0
108.0
70.0
72.0
146.0
148.0
84.0
82.0
72.0

82.0
82.0
82.0

74.0
83.4
-18.0
-20.0
-30.0
-28.0
60.0
70.0
-46.0
-48.0
-36.0

114.0

102.0
110.0
110.0
117.0
-52.0
-50.0
64.0
76.0
178.0
160.0

(mas)

-58.0
-52.0
-100.0
-100.0
-60.0
-68.4
22.0

-124.0

-116.0
-130.0
-96.0

-94.0

-92.0
-80.0
-32.0
-30.0
-53.1
-70.8
-44.0
-38.0
-40.0
-42.0
-36.0
-38.0
2.0
4.0
2.0

18.0
19.0
-28.0

-50.0
-54.9
-70.0
-78.0
-92.0
-88.0
-22.0
-20.0
-74.0
-76.0
-70.0
-74.7
-32.0

-6.0
-10.0
-2.0
-10.5
-28.0
-20.0
-54.0
-46.0
-62.0
-48.0

Cat.
pm

343.8

88.6

2445

225.5
228.4
217.4
218.9
201.9

Epoch

24.651990.707
495 1988.630
4.44 988.630

6.03 954.893
5.99 1990.707
8.2 1951.685
446 1986.677
6.701986.666

10.217 AB3 1991.688
46.121 152.10

308.1
241.7
226.2
250.7
146.7
91.7
275.7
205.5
203.6
66.2
181.5
190.2
188.6
103.9
133.8
358.0
142.4
74.5
229.9
231.1
7.6
161.9
130.9

219.4

280.7

328.2 1990.879
9.75 196ea8
10.861986.666
79.201990.879
16.781990.879
48.581990.718
234.00 990.879
452 1@616
4.86 1990.879
38.12 91688
8.82 930.616
9.07 1991.688
6.53 986.666
25.5 1990.718
149 1990.784
1.1211990.808
183 1990.784
3.01 990.808
941 1954,679
9.823 1990.784
14.38 9dMm784
4311 1991.600
9.791991.767

8.67 990.784

265. 1990.784



Name

XMI 251A
B
XMI 252A
B
XMI 253A
B
XMI 254A
B
XMI 255A
B
XMI 256A
B
XMI 257A
B
XMI 258A
B
XMI 259A
B
XMI 260A
B
XMI 261A
B
XMI 262A
B
XMI 263A
B
XMI 264A
B
XMI 265A
B
XMI 266A
B
XMI 267A
B
XMI 268A
B
XMI 269A
B
XMI 270A
B
XMI 271A
B
XMI 272A
B
XMI 273A
B
XMI 274A
B
XMI 275A
B
XMI 276A
B
XMI 277A
B
XMI 278A
B
XMI 279A
B
XMI 280A
B
C

Cat

RA

Source (2000)

ccCcCcCcCzZcCcCtcCcctccCtcCccczZzmpyNhNCcCcocCcCczZccCctcCctcCccctccccpNvCCC

02 16 06.02
02 16 09.40
02 16 53.40
02 16 53.58
02 17 53.68
02 17 55.44
02 18 01.45
02 18 02.08
02 18 45.43
02 18 43.52
02 18 47.71
02 18 49.01
02 20 26.07
02 20 27.45
02 21 52.19
02 21 51.81
02 23 00.76
02 23 36.49
02 23 08.51
02 23 05.77
02 23 16.44
02 23 16.33
02 25 41.08
02 25 42.87
02 27 10.94
02 27 09.80
02 27 25.36
02 27 24.67
02 28 01.74
02 28 03.60
02 28 40.57
02 28 39.74
02 29 41.97
02 29 42.16
02 30 55.82
02 30 56.41
02 31 02.57
02 31 02.55
02 32 40.62
02 32 38.29
02 34 14.46
02 34 14.35
02 35 54.25
02 35 52.79
02 36 34.76
02 36 34.87
02 37 05.16
02 37 04.82
02 37 57.43
02 37 56.85
02 41 31.27
02 41 42.40
02 42 15.40
02 42 15.88
02 42 23.13
02 42 24.99
02 42 41.52
02 42 42.06
02 43 07.03
02 43 10.88
02 43 25.73

Dec
(2000)

+16 50 37.5
+16 51 07.3
+04 47 43.0
+04 47 46.5
+16 14 21.1
+16 14 29.4
+19 57 39.3
+19 58 54.8
+08 40 22.1
+08 40 16.9
+14 39 57.0
+14 39 45.6
+01 3521.4
+01 34 33.7
+08 23 54.7
+08 23 50.1
+04 43 15.5
+04 42 03.9
+02 45 37.3
+02 45 19.3
+14 52 17.8
+14 52 09.2
+08 46 18.4
+08 46 16.8
+03 09 23.1
+03 09 32.0
+18 07 19.5
+18 07 23.6
+02 48 40.1
+02 48 16.8
+18 49 54.7
+18 49 56.4
+01 33 30.7
+01 33 28.6
+01 58 21.5
+01 58 27.9
+13 57 33.3
+13 57 47.7
+07 04 26.4
+07 04 00.7
+09 16 02.3
+09 16 06.1
+15 14 55.9
+15 14 46.2
+12 31 10.9
+12 31 04.6
+17 40 20.1
+17 40 37.1
+14 17 47.3
+14 17 42.0
+11 14 38.0
+11 14 05.5
+14 14 55.1
+14 15 05.0
+02 46 40.9
+02 46 30.4
+14 33 56.8
+14 34 04.3
+03 29 50.7
+03 29 35.7
+03 30 57.0

Col

<A

< <K< <K<K <LK <LK <K<K TIIK<KTAIAK< DA< <K<<K< 3T

< <K<K <LK P IK<KPTIALK< <K<K mAI<K<K<<<< XA

Mag

12.3
12.3
13.2

12.9
14.5
11.
11.4
12.7
17.7
14.7
17.6
8.4
13.5
16.1
17.4
10.9
17.6
11.0
135
16.8
17.1
15.7
16.7
8.4
14.7
12.4
15.3
13.9
17.3
11.6
17.6
14.3

10.3
14.5

10.7
17.9
16.0
17.9
16.2
18.4

8.9
15.5
13.9
16.3
11.2
13.0
131
17.5
16.3
16.3
14.3
16.4
14.4
15.7
14.9
15.2
10.7
16.5
15.1

cos
(mas)

0.0
-6.0
102.0

58.0
66.0
-78.0
-84.0
-8.0
-10.0
88.0
88.0
148.0
140.0
-16.0
-12.0
100.0
106.0
104.0
100.0
108.0
112.0
86.0
84.0
-19.0
-11.5
86.0
86.0
14.0
12.0
62.0
76.0
46.0

128.8

68.0
66.0
60.0
62.0
90.0
100.0
58.0
52.0
12.0
2.0
56.0
54.0
6.0
12.0
92.0
98.0
94.0
82.0
-44.0
-40.0
48.0
48.0
64.0
64.0
70.0

Cat.
(mas) pm
-60.0 U
-70.0
-120 U
200 U
18.0
-400 U
-40.0
-62.0 U
-64.0
-120 U
-8.0
-260 U
-22.0
-700 U
-78.0
-500 U
-50.0
-40 U
16.0
76.0 U
88.0
-100 U
-8.0
-75.0 N
-67.0
-820 U
-84.0
540 U
-56.0
-36.0 U
-42.0
-90.0 U
-13.4 N
-108.0 U
-100.0
-280 U
-24.0
-420 U
-54.0
-62.0 U
-50.0
-104.0 U
-80.0
-640 U
-52.0
-820 U
-76.0
-80 N
-5.0
-86.0 U
-92.0
-104.0 U
-106.0
-880 U
-90.0
-140 U
-8.0
0.0

Epoch
58.5 57.94 dA®784
30.0 4.59 954.896
29.4 3.98 1990.808
715 26.66 AN784
7.1 76.20 90.718
259.5 28.751991.767
122.1 22.021990.784
156.4 51.641995.660
229.9 7.141991.767
258.7  380. 1990.808
246.2 44.511995.660
189.5 9.29 99D.784
93.0 27.28 991.767
298.2 19.081990.808
294.0 11.611990.781
130.2 36.561995.660
279.3 11.841990.781
115.6 4.48 954.896
117.5 4.01 1995.660
57.6 10.821954.896
55.8 10.50 1995.660
0.2 15.21 990.784
233.4 4395 1990.732
74.6 13.63 990.814
244.3 23.63 990.858
164.1 9.321990.814
343.4 17.871990.858
238.3 10.78 990.858
101.2  167.401990.814
36.1 12,3121990.858
110.7 BQ. 1990.732
47.0 11.36 990.858
104.8 59.631990.732
76.8 287.40



Name

XMI 281A
B
XMI 282A
B
XMI 283A
B
XMI 284A
B
XMI 285A
B
XMI 286A
B
XMI 287A
B
XMI 288A
B
XMI 289A
B
XMI 290A
B
XMI 291A
B
XMI 292A
B
XMI 293A
B
XMI 294A
B
XMI 295A
B
XMI 296A
B
XMI 297A
B
XMI 298A
B

Cat

RA

Source (2000)

cCcCzZcCzzZzcCcCccphNhNzZcCcCcCcCczzzzz2zz2

02 44 17.88
02 44 20.89
02 46 04.21
02 46 03.29
02 46 19.14
02 46 09.51
02 46 26.31
02 46 26.73
02 47 18.61
02 47 20.15
02 50 08.61
02 50 10.58
02 50 58.30
02 50 58.97
02 50 59.09
02 50 58.07
02 52 08.25
02 52 08.18
02542111
02 54 21.33
02 54 24.37
02 54 23.85
02 54 50.72
02 54 53.34
02 54 51.20
02 54 51.47
02 55 32.63
02 55 33.88
02 56 00.87
02 56 00.58
02 57 14.07
02 57 22.17
02 58 13.79
02 58 15.22
02 58 35.82
02 58 35.55

Dec
(2000)

+16 00 02.6
+15 59 06.9
+12 50 19.7
+12 50 23.7
+14 26 31.5
+14 27 55.3
+03 00 35.2
+03 00 29.9
+18 03 29.3
+18 03 32.4
+16 45 55.7
+16 45 44.2
+13 28 44.9
+13 28 52.3
+13 17 08.0
+13 16 52.8
+153535.4
+15 35 45.6
+06 34 54.1
+06 34 57.0
+17 53 52.7
+17 53 57.3
+14 01 21.8
+14 01 39.1
+19 12 30.9
+19 12 20.7
+07 31 16.1
+07 31 12.5
+12 20 45.7
+12 19 38.7
+11 56 58.1
+11 55 01.3
+03 10 09.2
+03 09 23.4
+13 02 26.9
+13 02 33.7

Col

VILK<K <K<K I IKL<K<LK<KgII<K<K<pgI<K< << <<c<<<c<<K<<«<«L<

62

Mag

11.7
17.5
10.1
15.9
135
17.8
13
13.6
15.2
17.2
13.3
13.3
12.9
17.9
13.7
15.3
11.7
17.9
14.5
155
15.3
16.3
9.8
14.9
13.7
14.0
17.4
19.0
11.9
17.9
15.0
17.9
9.9
13.4
10.0
11.7

cos
(mas)

3.0

-42.0
-38.2
128.0
126.5
127.7

-19.3
60.0
60.0
-34.0
-30.0
56.0
52.0
-40.0

81.6
88.4
96.0

24.0
32.0
76.0
76.0
-18.0

60.0

162.0
161.0

41.7
-18.0
-20.0
76.0

Cat.
(mas) pm
-88.0 N
-99.4 N
-97.3
-320 N
-16.2
7.19
-1159 N
-220 U
-24.0
-68.0 U
-64.0
-320 U
-40.0
-86.0 U
-76.4 N
-65.9
-58.0 U
-66.0 U
-66.0
-400 U
-36.0
56.0 U
?
-36.0 N
-67.0 L
-67.0
-157.6 N
-700 U
-68.0
-980 U

?

138.0
142.1
287.1

291.4

132.8
82.1

112.3

52.7

223.3
223.0
355.4

62.1
45.8
301.7

65.9

158.3
158.5
103.9
100.2
184.7

134.3
134.6
155.0

290.6
290.7

Epoch

70.20 931.907
70.80
1481 1990.858

2B8. 1990.858

1955.808
8.12 19m=»
22.04 991.699

30.5 1990.858
12.24 990.858

23.4 1949.890
22.09 1990.858
9.91 990.858

3.88 1955.038
422 1991.693
9.44 991.699

41.93 89844

9.38 931.907

9.86 1991.699
17.601955.038
18.50 1991.693
68.4 1990.811

165.60 1949.890
166.20 1sHa
50.391991.693

19.081949.890
19.43 1989.844
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