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CLASSIFICATION OF OPEN STAR CLUSTERS

J. Ruprecht, Astronomical Institute of the Czechoslovak Academy of Sciences, Praha

Received August 25, 1965

All the known registered open star clusters have been classified in the Trumpler’s system (Tables 2 and 3).
The reliability of the determination of this classification is discussed (Tables 4 and 5). In conclusion the
total number of very probable and the number of doubtful clusters hitherto registered are given.

Kraccuuxayusn pacceannvix 36e30Hvix ckonaenuii. Bce M3BECTHbIE PETECTPHPOBAHHBIC PACCESHHBIE 3BE3AHBIC

CKOIUIEHHs GBIIA KiIacCHGHIMpPOBaHbl B cucteMe Tprommiepa (tabmuner 2 # 3). Bbila paccMOTpeHa Haaex-

HOCTB OLpPeNeNeHns 3Toi Kiaccabukarmy (Tabauip! 4 7 5). B 3aKIH09eHAA MPEBENEHO 06IIee TACTIO 3BE3AHBIX

CKOILTCHEH CYATAEMBIX OYCHb BEPOSTHHIMH ¥ YHCIIO CIIOPHBIX 3BE3IHBIX CKOIUIEHHMH IO CHX IOP 3aPErHCTPHPO-
BaHHBIX.

1. Introduction

There are 945 independent objects registered in the -

Catalogue of Star Clusters and Associations by Alter,
Ruprecht and Vanysek (1958) and in its Supplements
(Alter et al., 1959, 1960, 1961, 1962, 1963, 1964, 1965)
and denoted as OCL (open cluster). Six moving
clusters (Ursa Major, { Persei, Vela, Corona Borealis,
Scorpio-Centaurus, 61 Cygni) and nine moving groups
(Hyades group, Sirius group, { Herculis group, ¢ Indi
group, 61 Cygni group, Groombridge 1830 group,
y Leonis group, Pleiades group, Cepheus group) are
also included in that number. In addition there are
12 objects given on separate cards, but they coincide
with objects denoted in another way. These objects
are given in Table 1. Twelve objects from the 945
quoted above are intermediate in their properties
between the categories of open and globular clusters
and they are therefore given once more in the third
part of the Catalogue among the globular clusters.
There are the following objects: NGC 5053, 6352,
6355, 6426, 6544, 6558, 6642, 6712, 6717, 6760, 6838,
7492. Recently properties characterizing globular

Table 1
List of identities

Object Page Identical with Page
An(King 14) 17 An(Alter) 13
An(Stock 24) 19-1 An(Berkeley 3) 211
An(Stock 22) 37-1 NGC 433 39
An(King 3) 53 NGC 609 51
An(Stock 7) 101 An(Markarian 6) 99
An(Gingrich) 141 1C 348 143
An(Pishmish) 4731 | An(Haffner 16) 473
An(Trumpler 8) 493 NGC 2479 489
Collinder 257 691 An(H 5) 693
An(Pishmish 23) 785-4 An(Lynga 10) 785-21
NGC 6216 815 NGC 6222 817
An(Dolidze 7) 1065-32 | An(Berkeley 87) 10653

clusters have been shown to be predominating at
those objects. The first part of the Catalogue (with
pages p fulfilling the condition 0 < p < 1201) consists
then of the following numbers of objects: 918 objects
with properties characteristic for open clusters, 6
objects usually denoted as moving clusters and 9
objects of moving groups. In Supplement 8 (Alter et al.,
1966) to the Catalogue, which is being prepared for
press at the same time as the present paper, 99 new
objects of open star clusters are given so that their
total number amounts to 1017 objects at the beginning
of the year 1966.

Since the Catalogue of Alter et al. (1958) is a working
tool, the data of other authors are taken over without
any comments (with negligible exceptions). In some
cases, when an object was investigated only by one or
by a few authors, the rate of reality of that one as an
open star cluster is not quite obvious. When the
rectangular co-ordinates of all the objects on the maps
of the Palomar Observatory Sky Survey (POSS) were
determined (Alter et al., 1964), in some cases no
traces could be found of the assumed cluster; in other
cases an observed group of stars may hardly be held
as a real star cluster. The aim of this paper is therefore
to evaluate all the objects of the category “open star
clusters* included in the Catalogue according to their
appearance on a homogeneous set of photographs.

2. The material used and the method of classification
of open star clusters

Star clusters were examined (except some objects)
on extensive numbers of photographs obtained by
a few instruments in order to ensure the highest
homogeneity of the classification.

a) All the star clusters with declination north of
—33° were examined in the largest sky atlas — the
POSS. The maps of this atlas were obtained, as is
well known, with a 48-inch Schmidt camera; the scale
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Table 2
Classification of open star clusters according to POSS
List of abbreviations

Al Alter Cz Czernik Hya  Hyades Ro Roslund
Apr Apriamashvili Do Dolidze Isk Iskudarian, Saakian Ru Ruprecht
Ba Barkhatova Fein Feinstein K King Sk Stock
Bas Basel Gi Gingrich Lyn Lyngd Sn Stephenson
Be Berkeley Gr Graff Ma Markarian To Tombaugh
Bergh van den Bergh H Harvard Me Melotte Tr Trumpler
Bi Biurakan Ha Haffner Pi Pishmish Trap Trapezium
Coma B. Coma Berenices Ho Hogg Plei Pleiades We Westerlund
Cr Collinder

Name Page Ccl;s;lg- Note Name Page Ccl:tsiilrf: Note Name Page cj:tsi:g Note

Cz1 001 | IV2m 1 654 57 II3m Tr3 127 I3p

Bel 0-1 IV2p 657 7-1 — 8 1220 129 I12p

K13 1 IV2p 659 59 Ilip 1245 131 Miir

Be 60 11 IV2p 663 61 OI2m Sk 23 131-1 II3p

K1 3 II2p Cr 463 65 2p K5 133 Olm

Sk 20 3-1 IT2p Be 5 65-1 IV3p Cz 14 1331 IVlp

Be 2 32 I3m Be 6 65-2 I2p Me 20 135 I3 m

103 5 II2p Cr 21 67 IV2p 1 Cz15 135-3 I 2p

110 51 IVip 1 1C 166 69 OIlr K6 137 IV2p

129 7 IV2p Sk 4 71 Iilp Cz 16 137-1 IV2p

Sk 21 7-1 IV2p Be 7 711 I 2p 1342 139 IMM3p

133 9 IVip 1 Cz5 71-2 Oip 1 Be 9 139-1 II1lp 11

136 11 I2p 752 73 Mim 1348 139-11 II2p

Al 13 m2p 744 75 IV2p Be 10 1392 3p

146 15 IV3p Be 8 751 II3p Gi 141 — 12

K14 17 — 2 743 77 IM1p 1C 348 143 IV2pN

K15 19 Ilp Cz6 771 I12p To 5 145 III2m

Sk 24 191 — 3 Cz7 772 IV2p 1 Plei 147 I3r

189 21 nr2p 1 SkS 79 IV2p 1444 159 IVip

Be3 21-1 IV2p Sk 2 81 IMI1m Cz 17 1591 IV3p 1

Do 12 21-2 ? 1 869 83 13r K7 161 I3m

188 23 II2r Be 63 873 II2p 1496 163 IIlp

225 25 I 1p Be 64 874 | IV3p 1502 165 m3p

K 16 27 U3p 884 89 I3r Do 14 1651 IV2p

Cz2 2701 | Il1r Sk 6 95 IV2p 1513 167 Ilm

Be 4 27-1 I2p To 4 97 I3p 1528 169 II2m

Be 61 27-2 IlL1p Ma 6 99 IV2p IC 361 171 Mir

Do 13 2721 | Ill1p Sk 7 101 — 9 1545 173 II2p

272 2722 | IV1lp 1 1C 1805 103 III3p Be 11 173-1 II3m

Be 62 27-3 m2p Cz8 103-2 I3m 1 1548 1732 IVlp 1

281 29 ? 4 956 105 IVlp Hya 175 II3m 72

K2 31 IML3r Cz9 105-1 IV2p 1 Cz 18 179-7 IV2p

Cz3 31-1 nI2p 1 Cz 10 105-2 IV3p 1 1582 181 IV2p

366 33 II3p 957 107 I2p 1605 183 Mlm

381 35 12p Cz11 107-1 IV2p 1 Be 67 183-1 IVlp 1

Sk 3 37 IVlp Tr 2 109 I2p 1624 185 I2pN

Sk 22 371 — 6 K4 111 II1lp Be 68 185-1 IV2p 1

433 39 i2p Be 65 111-1 I2p Be 12 185-2 I3p 1

436 41 I3m Cz 12 111-2 I 2p Ru 148 185-3 IV2p 1

457 43 I3r 1027 113 III2p 1647 187 II2m

559 45 II2m 1039 115 II3m 1662 189 I2p

581 47 nr2p Cz 13 1171 I2p 1663 1891 Iv2p 1

Cz4 472 | m2p 1 | IC1848 119 IV3p 21 1664 191 Iiip

Tr1 49 13p Cr 33 121 — 68 Be 13 191-1 IIip

609 51 U3r Cr 34 123 I3p Cz19 191-11 | III2m

X3 53 — 7 Be 66 123-1 IIi1lr 10 Be 14 191-2 III3m

637 55 I3p 1193 125 II3m Be 15 191-3 Im2p
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Classifi- Classifi- Classifi-

Name Page cation Note Name Page cation Note Name Page cation Note

1724 191-4 — 8 2169 267 I3p Ru 149 345-3 IVilp 1

1746 193 IIip 2175 269 IV3pN 2304 347 Illp

1750 195 — 8 2186 271 I2p Cr 121 349 IIL3p

Do 15 1951 IVip 1 Cz 25 2711 I2p Rus 349-1 IVip 1

1758 195-2 Ivip 13 2194 273 Illr 2309 351 II2m

1778 197 m2p 2192 275 IIlp Ru 6 35101 | II12p

Be 16 197-1 II2m 2204 277 II3m Bi7 351-1 I3m

1807 199 I2p Cr 89 279 IV2p Bi9 3512 IIlp

K17 201 nI1p 2215 281 II2p Bi 8 351-3 II2m

1817 203 OIlm Cr 91 283 IV2p 1 2311 353 Ioi2p

Do 16 203-1 i2pN Be 73 283-1 I2p Ru 7 353:01 | II2m

Cr 464 205 IVv3p Cr 92 285 — 8 Bii3 353-1 I1im 15

Cz 20 205-1 i2r Do 22 285-1 IVip 1 Tol 355 II2m

1857 207 I2m 14 2232 287 1IV3p 2314 357 — 8

Be 17 207-1 IMiir 15 2236 289 I2p Ru8 3571 IV2p 1

Be 18 2072 Oir 15 2237 291 — 16 Ru9 357-2 IIlm 1

Cr 62 209 IV3p Cr 95 293 IV2pN Cz27 3573 II2p

K 22 209-1 II3r Cr 96 295 IV2p 2323 359 II3m

1C 410 211 I12p 2239 297 — 16 2324 361 I2r

1893 213 II2m Cz 26 297-1 Iiip To 2 363 I3m

Do 17 21301 | IV2p 1 Cr 97 299 IV3p Ha 3 365 II2p

Do 18 21302 | IV2p 2243 301 I2r 2331 367 IVlp

Be 19 213-1 IV2p 2244 303 1I3p Ha 4 369 IV3p

Be 69 2132 nI2p Be 23 305-1 II2p 2335 371 OI3m

Do 19 2133 IVip 2250 307 IV2p Be 76 37101 | IV3m

1883 215 I1p 2251 309 12 p Ru 150 371-02 II3p

Be 70 2151 IV3im 1 2252 311 IV2p Ru 10 3711 IV2p 1

Cz21 2152 IV3r 1 2254 313 I2p Cr 465 373 IV2p 1

Cr 65 217 II3p Cr 104 315 IVlp Cr 466 375 III2p

Sk 8 219 I2pN Tr 5 317 3r Ru 11 3751 nI2p

1907 221 IIlm Bergh 317-01 | IlI2p Ru 12 3752 IVip 1

Do 21 221-1 IV2p Rul 317-1 Il 1p 2343 377 II3p

Do 20 221-2 IVlp 1 Cr 106 319 ni3p 2345 379 I3m

1912 223 II2m Cr 107 321 IV3p Ru 13 379-1 Im2p

1931 225 ? 4 Be 24 321-1 I2p Ha 23 379-11 | IlI2m

Be 20 2251 I3p 2259 323 I2p Be 35 379-2 I2p

1960 227 I3m 2262 325 I2p 17 2353 381 II2p

Cr 69 231 II3p Cr 110 327 OIilm 2354 383 UI2m

Cr70 233 II3m Cr 111 329 — 8 Cr132 . 385 i3p

1981 235 II2p 2264 331 IV3pN Ru 14 3851 OI2p

Trap 237 ? 4 Be 25 3313 I3p 2355 387 I2p

1980 239 ? 4 2266 333 II2m 1 Be 36 3871 IM1m 15

Sk 10 241 1IV3p Ru?2 333-1 IV3p 2360 389 O2m

Be 71 241-1 IV2p Do 23 33311 | IV2p Has 393 mi2p

Bas 4 2412 I1lp Ru3 3332 Oip 2362 395 ? 71

Cr 74 243 r2p 2269 335 II2p Ru 15 395-2 IIlp 1

Cz 23 24301 | III1p Do 24 335-1 Im1ip Be 37 395-3 II2p

Be 72 2431 II2p Do 25 3352 IV2p 1 Ha 6 397 IV3im

Be 21 2432 I3m Cr 115 337 nI2p Cz 28 397-1 I2m

2099 245 Hir 2281 339 I2p 2367 399 IV3p

K8 249 I3m 2286 341 IV3m 2368 401 IV2p

2112 251 II3m 2287 343 I3m Be 77 401-1 Ilp

Cz24 25101 | IV3m 1 Ru4 34301 | III2p Ha 8 403 IV3im

Be 22 251-1 Im3p Bil2 343-1 IV3p 1 Ru 16 403-1 IV2p 1

2129 253 II3p Be 75 343-11 12p Ha 7 405 I3m

2126 255 II1lp Bill 343-2 II2p Be 78 405-1 Olip

2141 257 II3r 2301 345 I3m 2374 407 I3p

I1C 2157 259 III2p Bi 10 345-1 I3p Ru 17 407-1 IV2p 1

2158 261 II3r 2302 345-11 O2p Ha9 409 I2p

2168 263 I2m Be 29 3452 II3r 18 Cr 140 411 m3p
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Classifi- Classifi- Classifi-
Name Page cation Note Name Page cation Note Name Page cation Note
2383 413 I13m Ha 17 475 I3 p IC 1257 853 137? 26
Ru 18 413-1 mi2p 2467 477 ? 19 Tr 26 855 Im2p
2384 415 IV3p Ha 18a 479 I3 pN 6374 863 IVip 1
Cr 143 417 — 20 Ha 18b 481 II3pN 6383 865 IV3p
Ru 19 417-1 IV2p 1 Ha 18c 483 II1p Tr 28 869 II2p
2395 419 IIip Ha 19 485 I13pN 6405 877 III2p
Tr 6 421 I 2p Ru 40 487-1 II2p 1 6416 883 IVip
Ru 20 4211 II2m Ru 41 4872 mi2p 6426 887 13r 25
Tr 7 423 II3p 2479 489 III1m Cr 347 889 OI2p
Ru 21 423-1 Il1m 2482 491 II1m 6425 891 I1lp 27
Cz 29 425-1 IV2p 1 Tr 8 493 — 23 Ru 129 891-1 IVlp
Ha 24 425-2 I2p 1 Tr 9 495 I2p Ru 130 891-2 Il1lp
Ha 10 427 mI2p 2489 497 I2m 1C 4665 893 II2p
2396 429 HI3p Ha 20 499 I3p Ru 131 893-1 Hllp
Do 26 429-1 IVlip 1 Ru 42 499-1 II2p Cr 350 895 IV2p
2401 431 II3p Ru 43 499-2 I2p Cr 351 897 IV2p
Ru 22 431-1 IV2p 1 Ru 45 499-3 IV2p 1 6451 899 IIlp
Ru 23 4312 I 2p Ru 44 499-4 IIilp Ru 133 899-1 II2p 1
Cz 30 43121 | IV2p 1 2506 501 I2r Ru 134 899-2 II1lp
Ru 24 431-3 III1p Ru 153 501-1 IV2pE Ru 168 899-3 II1lp
2414 433 I3m 2509 503 Oip 6469 901 Oi2p
Ha 11 435 I3m Ha 21 507 IIip Cz 37 901-1 m2p
2421 437 I2m Ru 46 507-1 II3p 6494 907 III1lm
2422 439 II2m Ru 47 507-2 Ilp Ru 135 907-1 I1p
Ru 25 439-1 I3p 1 Ru 49 507-3 IoI3p Ru 136 907-2 II2p 28
Cz 31 4392 IV2p 1 Ru 48 507-4 II2p Ru 169 907-3 I12pU; 28
2420 441 I12r Ru 50 507-5 III2p Tr 31 909 II1p
2423 443 IV2m Ru 51 507-6 IIip Ru 137 909-1 III1lp
Ru 26 443-1 IV2p 1 Ru 155 509-1 IV2p 1 6507 911 IV2p
Me 71 445 Oim 2527 511 II1lp Ru 138 911-1 II12p 28
Ru 27 445-1 II2m Ru 52 511-1 II2p Ru 139 9112 IV3p 1
Me 72 447 lp 2533 513 IIlp Me 186 913 IV3m
Ha 12 449 I2p 2539 515 II1m 6514 915 ? 19
Cr 467 451 — 8 Ru 53 515-1 1IV2p 6523 917 ? 19
Ru 28 451-1 I3p 1 Ru 54 515-2 II2p 6520 919 I12m
2432 453 M1ip 21 Ru 55 517-1 IV2p 6531 921 I3m
Ha 13 455 “II3p Ha 22 519 III2m 6530 923 ? 73
Ru 151 45501 | IV3m 2548 523 I2m 6540 925 OIilp
Ru 29 455-1 m2p 1 Ha 26 52311 | IV2p 1 Cr 468 927 MIi2p
2439 457 II3m Ru 57 523-2 12 p 6546 929 INI2m
2437 459 III2m Ru 58 5233 12p 6544 931 I3r 25
Ru 30 459-1 II2p 1 2567 525 III2m Cr 367 933 IV3p
2447 461 IVip 2571 527 n2p 6558 935 I3r 25
Ha 14 463 II2m 2580 531 II2m 6568 937 II1m
Ru 32 463-1 IIM2pN 2588 535 II1ip Ma 38 939 I1lp 29
Ru 33 463-2 III2m 2587 537 IIlp 6583 941 IIlm
Ru 34 4633 I2p Cr 187 539 II1lp Cr 469 943 II2p 30
Ha 15 465 II3p Ru 157 53921 | IV2p 6595 945 — 8
Be 39 465-1 I3r Ru 62 5394 IV2p 1 6605 947 — 8
Ru 35 467-1 II3p 2627 541 II2m 6596 949 I2m
Ha 25 467-2 III1lp 1 2632 543 II2m Tr 32 951 I2m
2453 469 I2p 2658 559 II2m 6604 953 I13p
Ru 36 469-1 I1p Cr 196 561 IV3p 1 6603 955 Iir
2455 471 or2p Cr 198 565 - 8 6611 957 ? 34
Ru 37 471-1 II2p 2682 577 II2m 6613 959 II3pN
Ha 16 473 Ilp Coma B. 687 3p 24 6618 961 mI2p
Ru 38 47301 | IlI2p 1 5053 711 I3r 25 6625 963 — 8
Cz 32 473-02 II3p Cr 302 789 Im3p Tr 33 965 II3p
Pi 473-1 — 22 Do 27 807-01 — 1 Ru 170 96501 | IV1p 1
Ru 39 4732 II2p 6355 847 — 25 Do 28 965-1 IV2p
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Name Page S;?IS;; Note Name Page ;lsiiln Note Name Page f;l:'tsiiln Note
6631 967 II2m Sk 1 1023 IV2p Be 89 1071-01 I12p
6633 969 IM2m Cr 401 1025 IV2m Do 9 107102 | IV3p
6639 9691 | IV2p 1 6811 1027 I 1 p/ Do 10 107103 | IV2p 1
6642 971 I3r 25 6815 1027-1 IV2p 1 Do 11 1071-04 | IV3p
6647 973 - 8 6819 1029 Ilr Ro 6 10711 | IV3p
Ru 141 9731 | II2m Cz 40 1029-1 I2m Do 44 10712 | IV2p 1
IC 4725 975 12p 6820 1031 ? 19 6939 1073 ‘I1m
Do 29 975-02 ? 1 6823 1033 I3p 6940 1075 12 m
Ru 171 97503 | I1m Rol 10331 | II2p Be 90 1075-001| II3p
Ru 142 9751 | II2m Ro2 1033-2 IV2p Ru 173 1075002 | IIL3 p
6645 977 III1m Be 48 1033-3 I3m Rul74 | 1075-003| I 2p
Ru 143 9771 | HI2m Cz 41 1033-4 IV3m 1 Rul75 | 1075-004| ITI12p
Do 30 977-11 ? 1 6830 1035 IM2p Ro7 107501 | IV2p
Ru 144 9772 I1p 6834 1037 I2m Bal 1075-1 | II2m
6649 979 I2m H20 1039 II2p 6991 1077 ? 4
Do 31 9791 | IV1p 1 6838 1041 12r 25 6996 1079 II2p
Gr 981 IV2p 1 6846 1043 IVlp Be 53 1079-1 II3p
6664 983 III2m Ro3 1043-1 i2p 6994 1081 IVip 1
IC 4756 985 2 m Be 49 10432 | Iv2p Cr 427 1083 ? 4
Tr 34 987 II2m Be 83 1043-3 IV3p 1 7023 1085 ? 4
Do 32 987-1 I12p Do 36 1045-1 IVlip 1 Be 54 1085-1 I3m
Do 33 9872 | IV2p 1 Do 37 1045-2 ? 1 Cr 428 1087 Im2p
Do 34 987-3 ? 1 6866 1047 I2m 7031 1089 IV1ip
6683 989 I2p Ro 4 1047-1 IV2pN Be 91 1089-1 I2p
Tr 35 991 II2p Be 84 1047-2 II1p 7039 1091 HI2p
6694 993 Ilm 6871 1049 IV3p 35 IC1369 | 1093 Ilm
Be 79 99301 | I3 m Do 38 1049-1 ? 1 7044 1095 Iv2p
Apr 993011 I2m Bil 1051 Ii2p Be 55 10951 | II2p 1
Isk 993-02 ? 31 Do 1 1051-1 IVlp 1 Be 56 1095-2 Oim | 15
Ru 145 9931 | II1m Bi2 1053 I2p Do 45 10953 | IV2p
Cz38 993-2 I3r Ro5 1053-1 IV3p 7062 1097 I11p
6704 995 I3m Do 2 105311 | IV2p 7063 1099 L2 p
6705 997 12t 25 Be 50 1053-2 I2p 7067 1101 II2p
Ru 146 999-2 | II2p IC1311 | 1055 I3r Be 92 110111 | IV2p 1
6709 1001 II12m 6882 1057 II2p 7082 1103 IV2p 37
Cr 394 1003 Iv2m 6883 1059 13p 7086 1105 I2m
6712 1005 I3r 25 6885 1061 mI2p 7092 1107 II2p
6716 1007 IVip Rul72 | 1061-01 I3p IC 1396 | 1109 I3m
6717 1009 I3r 25 Be 51 10611 II3p 7129 1111 ? 4
Be 80 100901 | I 2p Be 52 1061-2 I2m | 14 7127 1113 IV2p
Sn 10091 | II3p 1 Do 3 10613 I 2p 7128 1115 II3m
Be 81 10092 | III3m IC4996 | 1063 I3p Ba2 11151 | II1p
6738 1011 Iv2p Do 39 1063-1 IIlm 7142 1117 Im2r
Be 42 10111 I3r 15 Do 4 1063-2 IVlp 1 IC 5146 | 1119 IV2pN
Cz39 1011-2 II2m Cr 419 1065 IV2p 7160 1121 II3p
6755 1013 IV2m 32 Do 40 106501 | III2p Be 93 112111 | IIilp 38
6756 1015 I12m ‘| Bess 1065-1 IV2m 7209 1123 IIlp
6760 1017 I3r 25 Do 41 106511 | TV1p Cr 471 1125 L2 p
Be 82 101701 | II2p Do 42, 106512 | IV2p IC1434 | 1127 I1p
Be 43 101702 | IV2p Be 86 1065-2 I3p 7226 1129 I1p
Ru 147 1017-1 | II2m Do 5 106521 | IV2p 7235 1131 2 p
Be 44 1017-11 | M 2p Do 6 106522 | HI2p 7243 1133 IV2p
Be 45 101712 | II2p Be 87 1065-3 IV2p 7245 1135 IM1lp
6791 1017413 | II3r 33 | Do43 106531 | IV2p 1 IC 1442 | 1137 U2m
Do 35 1017-14 ? 1 Do 7 106532 . — 36 K9 1139 I3m
6793 10172 | IV2p Be 88 1065-4 1I3p 7261 1141 Nilp
Cr 399 1019 Ii2p 6910 1067 I2p Be 94 1141-1 I1p
6800 10191 | II2p Cr 421 1069 IL1p 7281 11412 | IV2p 1
Be 47 10192 | IV2p 6913 1071 II3p 7296 1143 i2p 39
6802 1021 II1m Do 8 1071001 | III2p Be 95 11431 | IV2p
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Classi- Classi- Classi-
Name Page fication Note Name Page fication Note Name Page Scation Note
Be 96 1143-2 I2p Do 46 1159-2 ? 1 K21 1177 II3m 42
Be 97 1143-3 Iilp 40 7654 1161 I2r 7772 11771 IIip 1
Cz 42 1143-31 | IV3p 1 Cz 43 1163-01 II1r H21 1179 IV2p 37
Be 98 11434 IV2p 1 Be 100 1163-1 IV3p 1 K12 1181 I2p 43
7380 1145 III3pN 7686 1165 Ivip Cz 45 1181-1 II2p
K18 1147 M1p Sk 11 1167 Iv2p 1 7788 1183 12p 43
7419 1149 II3r K 20 1169 IIlp 7789 1185 Oir
K 10 1151 II3m Be 101 1169-1 IV3p 1 7790 1187 i2p
Be 57 1151-1 II3m Cz 44 1169-2 IV2p Be 58 118701 | IV2p
7429 11512 I2p Sk 12 1171 IV2p Sk 18 11871 IVv2p
7492 1153 I3r 25 Be 102 1171-01 I1lp 15 Be 59 1187-2 Im2p
K19 1155 I2m Be 103 1171-02 13p 41 Be 104 1187-3 IV2p
7510 1157 II2m Sk 17 1171-1 I3p Blanco 1189 III2m
Ma 50 1159 I12p 30 7762 1173 n2p Sk 19 1189-1 I2p 44
Be 99 1159-1 IV3p K 11 1175 Hir 15
Table 3
Classification of southern open star clusters
Name Page ifc l:tsiil;] Note Name Page iﬁ l:tsiil a Note Name Page fil :tsiil;l Note
Cr 135 391 IV2p 2659 557 III3m Ru 79 595-1 Il 3p
Me 66 425 ? 45 Ru 68 561-1 IIlp Ru 80 595-2 Iitlp
Ru 31 459-2 I3p Cr 197 563 IV2pN Ru 81 5953 IV3p 1
2451 467 2p Ru 69 565-1 II2p Ru 82 595-4 3p
2477 487 I3r 2669 567 n3p 3033 597 n3p
Ru 152 493-1 I1p 2670 569 II2p Ru 83 597-1 13p
2516 505 ? 69 2671 571 I3p Ru 84 597-2 Illp 56
Ru 154 507-21 13p H3 573 — 53 Pi 16 597-3 I13p
Cr 173 509 IV2p Tr 10 575 I2p Ho 2 597-4 IV2p 1
2547 517 II2p Ru 70 579-1 IV2p Cr 213 599 IV2p
2546 521 J III2m Ru 71 579-2 Ir2p Ru 160 599-1 13p
Ru 56 5231 IVv2p 1 Ru 72 579-3 IlIlp Ho 3 599-2 ? 19
Pil 523-4 I3p 46 Ru 158 579-4 I2p Ho 4 599-3 ? 19
Pi2 5251 ? 47 Ma 18 581 I13p 54 3105 601 I3p
Ru 59 527-1 | Ill1lp Cr 205 583 — 55 Ru 85 601-1 I3p 1
Ru 156 5272 I1p 1 Ru 73 583-1 i2p Ru 86 601-2 III2m
2579 529 IVvip 74 Pi 10 583-2 ? 1 3114 603 I3r
Cr 185 533 II2p 75 2818 585 II2m Tr 11 605 II3m
Ru 61 539-1 IV2p 48 Pill 585-1 II3p 50 Ho 5 605-1 I3r 46
Ru 60 539-2 IV3p 1 2849 587 II2m Ho 6 605-2, ? 19
Pi3 539-3 II3m 49 Pi 12 587-1 Im2p Tr 12 607 I3p 30
Ru 63 .539-5 1I3p Ru 74 587-2 IIip Ru 161 607-01 | III2p
Pi4 539-6 IVlip Ru 159 587-21 1I3p Ru 87 607-1 II3p
Ru 64 541-1 II3p Pi13 5873 II2p Ru 88 607-2 III2m
Pi5 541-2 mi2p 5 Ru 75 587-4 1I3p 3228 609 Ilp
2635 549 I3p Ru 76 5875 II2p We 2 609-1 I3p 57
Ru 65 549-1 IVip 1 Ru 77 587-6 II3p Tr 13 611 II2p
Pi6 549-2 II2p 50 IC 2488 -589 II2m 3247 613 II2p
Ru 66 549-3 Mi2p 15 Ru 78 589-1 12p 54 3255 615 I3m
Pi7 549-4 II1lp 51 Pil4 5892 IV2p 49 I1C 2581 617 I3m 46
1C 2391 551 IM3p 2910 591 12p Ru 89 617-1 II2p
I1C 2395 553 II3p 2925 593 Ilip Ho 7 617-2 II2p 46
Pi8 553-1 1I3p Pii1s5 593-1 II3p 46 Ho 8 617-3 n2p 1
Ru 67 553-2 IV3p 1 2972 595 I1p Cr 223 619 II2p 30
2660 555 I3m 52 Ho 1 59501 | IV2p 1 Ru 90 619-1 II3m
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Classi- Classi- Classi-

Name Page fication Note Name Page fication Note Name Page fication Note
3293 621 I13r 46 Ru 104 685-1 W1lp Lyn5 765-1 OI2m 49
3324 | 623 I3rN| 46 Cr 257 691 — 59 Cr 292 767 IMI2m
3330 625 II2p HS 693 O3p 5999 769 I3m 46
Me 101 627 II3m 4439 695 Ilip 6005 771 I2p 46
Cr 228 629 ? 19 Ho 14 695-1 1I3p Ru 113 771-1 III1m
1C 2602 631 II3m Ru 165 695-2 IVlp 1 Tr 23 773 II2p
Tr 14 633 ? 19 4463 697 I3p 6025 775 I2p
Tr 15 635 ? 19 Ru 105 697-1 I2p Lyn 6 775-01 ? 19
Cr 232 637 ? 19 H6 699 II2r Ru 114 7751 IIlp
Tr 16 639 ? 19 Ru 106 699-1 Ii2m 15 6031 777 I2p 46
Cr 234 641 ? 19 Tr 20 701 II2m Lyn 7 777-01 II2p 46
Ru 91 641-1 2p 4609 703 II1p Ru 115 7771 Miilp -
Ru 162 641-11 | II2p U 1 Ho 15 703-1 Ii1p 6067 779 I2r 46
Ru 92 641-2 I3p 46 4755 705 ? 60 Pi22 779-1 I2p
Tr 17 643 II2p 4815 707 I3m Cr 299 781 Im2p
Cr 236 645 2p 4852 709 II2p 6087 783 I12p
Ho 9 645-1 ? 19 HS 713 I2p H 10 785 II2p
3496 647 IIIlm Sk 16 713-1 IV2p Lyn 8 78501 | III2m 49
Sher 1 647-01 | III2p 70 Ru 107 713-2 II2p Lyn 9 78502 | II1lm 15
Pil7 647-1 oI2p 50 Cr 269 715 IV2p 1 Ru 116 7851 I2p
Ru 93 647-2 nI2p 48 Ru 166 715-1 II3p Ru 117 785-2 OIlp
Ru 163 6473 II2p 5138 717 I2p Lyn 10 78521 | III2m
Fein 647-4 IV2p 1 Ho 16 717-1 II13p Ru 118 785-3 I12p
3532 649 I 1m Cr 271 719 I2p Pi23 785-4 — 62
3572 651 I2m Cr 272 721 Illm 6124 787 I3m
Ho 10 651-1 13p 46 5168 723 I3p 46 6134 791 II3m
Cr 240 653 MMIlp Tr 21 725 I3p 46 Ru 119 791-1 II1lp
Tr 18 655 I 2p 46 Ru 108 7251 II2p Ho 19 791-2 IV2p
Ho 11 655-1 I1?p Cr 275 727 IV2p 6152 793 II2m
Ho 12 6552 I3p 46 Pi18 7271 II2p 6167 795 II3m
3590 657 II1lp 5281 729 I1p 46 6169 797 ? 19
Sk 13 657-1 I12p Cr 277 731 III1lp Cr 307 799 m2p
Tr 19 659 III3m 5288 733 II2p H11 801 — 63
3603 661 Ilp 46 5316 735 IItip Ru 120 801-1 II3p
Ho 13 661-1 Mip Lynl 735-01 IV3p 6178 803 I3p
I1C 2714 663 IMI3m |- Ru 109 735-1 II2p 1 Lyn 11 803-1 I2p 13
Me 105 665 I12p 46 Ru 110 735-2 Oilp 6192 805 I2p
3680 667 ? 58 5460 737 ? 61 6193 807 II3p
Ru 94 667-1 T1lm Ru 167 737-01 IV2p Ru 121 807-1 I2p
Ru 164 6672 Ilp Lyn2 737-1 IV2p 6200 809 II2m
3766 669 Iip 46 5593 739 II1lp Ho 20 809-01 | IlI1p
1C 2944 671 IIip 5606 741 I1lp Lyn 12 809-1 IVip
1C 2948 673 I2p 5617 743 I3m Ho 21 809-2 I?p 46
Ru 95 67301 | III2p Pi19 743-1 II2p 6204 811 I12p
Sk 14 673-1 IIip Tr 22 745 II2p Ho 22 811-01 ? 19
3960 675 I2m 5662 747 II3m We 1 811-1 I3p 64
Ru 96 675-1 II2p Ru 111 7471 OIi3p 1 6208 813 IIlm
Ru 97 6752 II2m 5715 753 II2m Lyn 13 813-1 IV3p
Ru 98 6753 I2p 5749 755 IVip 6216 815 I2p
4052 677 IIip Ho 18 755-1 I3p 46 6222 817 — 8
Ru 99 677-1 Uilp 5764 757 II2p 6231 819 I3p
Ru 100 677-2 I2p Ru 112 7571 IIlm Lyn 14 819-11 ? 15
4103 679 I3m 5822 759 IMir Ru 122 819-2 — 65
Sk 15 679-1 IVlp 5823 761 I 2m Cr 316 821 I12m
Ru 101 679-2 IMi3p Pi20 761-1 I13p 50 6242, 823 I3m
Ru 102 679-3 I12p Lyn 3 761-11 Mip 49 Tr 24 825 IV2p N
Ru 103 679-4 IV2p Pi2l 761-2 I3p 50 6249 827 IIlp
4230 681 IV2p 1 5925 763 IMMim 6250 829 IV3p
4337 683 II3p Lyn 4 763-1 IV2p 49 6253 831 I3m 46
4349 685 I2m H9 765 IV2p 6259 833 IM2m
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Classi- Classi- Classi-
Name Page fication Note Name Page fication Note Name Page fication Note
6268 835 II2p Ru 124 851-2 II3p 6404 875 II3m
H 13 837 I2p Ru 125 855-1 II2p 6400 879 II2m
6281 839 II2p Cr 332 857 IVlp Tr 29 881 II3p
6318 841 I2p Cr 333 859 II2p Ru 128 881-1 IOIlm
6322 843 I2p H 16 861 IV2p Cr 345 885 — 8
Ru 123 843-1 n3p Ru 126 865-1 13p Ru 132 893-2 III2m
1C 4651 845 I3m Tr 27 867 I12p 6475 903 II2r
Tr 25 849 IIim Ru 127 869-1 IV2p Tr 30 905 Im2p
6352 851 — 25 6396 871 1I3p 66 Ru 140 961-1 II2p
Pi 24 851-1 IV2pN| 49 Cr 338 873 InI2p Me 227 1045 ? 67
NOTES TO TABLES 2 AND 3
1 Doubtful 39 Multiple stars
2 Identical with An(Alter), p. 13 40 Very bright stars not included
3 Identical with An(Berkeley 3), p. 21.1. 41 The classification may be I 3 m, if fainter stars are included
4 Nebula 42 Very faint stars also included
5 Chains of stars 43 The brightest star in the centre not included
6 Identical with NGC 433, p. 39 44 Very small number of stars
7 Identical with NGC 609, p. 51 45 No photograph; classified by Trumpler as IL 2 m
8 No cluster 46 Classification not reliable
9 Identical with An(Markarian 6), p. 99 47 No photograph
10 Very faint stars only included 48 Two chains of stars
11 Two parallel streams 49 Classified according to AC
12 Identical with IC 348, p. 143 50 Classified according to AC; classification not reliable
13 Faint stars 51 Faint stars only included
14 Bright stars not included 52 The classification of the number of stars is not realiable
15 Very faint stars 53 Identical with NGC 2669, p. 567
16 See NGC 2244 54 The classification of the range in luminosity is not reliable
17 Two centres 55 Identical with An(Markarian 18), p. 581
18 Bright stars included 56 Three nuclei
19 Classification impossible 57 Classified according to a photograph by Westerlund
20 Identical with NGC 2384, p. 415 (1960)
21 Two nuclei ’ 58 No photograph; classified by Trumpler as I 2 p
22 Identical with An(Haffner 16), p. 473 59 Identical with An(H 5), p. 693
23 Identical with NGC 2479, p. 489 60 Our classification not reliable; classified by Trumpler as
24 Classified according to Trumpler (1930) I3r
25 Globular cluster 61 No photograph; classified by Trumpler as II 3 m
26 Number of stars not ascertained 62, Identical with An(Lyngd 10), p. 785.21
27 Cluster consists of nucleus and halo 63 Identical with NGC 6167, p. 795
28 A part of NGC 6506 which has not been included in the 64 Classified according to a photograph by Westerlund (1961)
Catalogue (Alter et al., 1958) and its Supplements (Alter 65 Identical with nucleus of Collinder 316, p. 821
et al., 1959—1966) 66 A chain of stars
29 The object consists of a few stars only 67 No photograph; classified by Trumpler as II2 p
30 Several nuclei 68 A part of IC 1848?
31 A cluster of white dwarfs; classification impossible 69 No photograph; classified by Trumpler as 13 r
32 Two clusters? For the second part see An(Czernik 39), 70 Classified according to a photograph by Sher (1964)
p. 1011.11 71 Classification impossible; classified by Trumpler as I 3 p
33 Identical with An(Berkeley 46); probably globular cluster 72 Classified according to Trumpler
34 Nebula; classified by Trumpler as II 3m N 73 Classification impossible; classified by Trumpler as
35 If 4 concentrated stars are considered as a centre of the I2mN
cluster, then classified as I 3 p 74 Probably wrong co-ordinates; right: a;950 = 8h20.3m,
36 Identical with An(Berkeley 87), p. 1065.3 J1950 = —36°15’
37 Very extended ' 75 Probably wrong co-ordinates; right: a;qs5o = 8%21.6™,
38 Very faint stars; bright stars not included J1950 = —36°11".
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on the copies is 671" per millimetre. The photographic
limit of stars is 20-3 mag. Star clusters were classified
according to the blue copies; only in those cases when
position of the object in the POSS is given for the red
map by Alter et al. (1964), was the classification made
according to the red one too. Star clusters classified
according to the POSS are presented in Table 2.

b) The majority of clusters situated south of the
declination —33° was examined on a set of photo-
graphs denoted the Milky Way Survey (MWS). This
set was obtained by H. Haffner (1957) during his stay
at the Boyden Observatory in South Africa. Copies of
these plates are at the author’s disposal. The southern
Milky Way is overlapped by these photographs ap-
proximately in the limits +12° from the galactic
equator, The pictures have been obtained with
a 10-inch Metcalf refractor ( f = 125 cm) on the plates
Kodak ITaO. The scale on the copies is 2-75’ per milli-
metre. The limiting magnitude amounts on the copies
to approximately 16 mag. All the clusters having suffi-
ciently large angular diameter were classified on these
photographs (e.g. NGC, IC and H objects, Trumpler’s
Collinder’s and Ruprecht’s anonymous objects).

c) Some of the southern clusters with a small
diameter could be examined-on plates obtained by
Chavira and Perek (Perek 1963) in Tonatzintla
(Mexico) with the 66-cm Schmidt camera; the scale
is 96" per millimetre. The plates were taken on the
103aE Kodak emulsion through a red F filter. These
plates (denoted AC) are now at our disposal in
Praha. On these plates the majority of clusters of
Mrs. Pishmish, some of Lyngé’s and Westerlund’s one
were also examined.

Clusters with declination § < —33° are presented in
Table 3. Their classification was carried out according
to MWS unless otherwise stated.

Trumpler’s (1930) system seems us suitable for the
classification of all the clusters included in the Cata-
logue. This classification makes full use of the whole
information involved in a single photograph of
a cluster: degree of central concentration of stars, the
range in luminosity of the members, the number of
stars contained in the cluster, and if necessary con-
spicuous properties (the shape of the cluster, the
presence of a nebula etc.). The classification in this
system can be carried out for every cluster for which
a suitable picture is available. Since no more facts are
known for the majority of open clusters, it was
Trumpler’s system of classification which was chosen
for a homogeneous classification of all known open
clusters. This classification has also been used recently
by other authors for describing new clusters.

Clusters were classified in the first place in four
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degrees according to the concentration (I — the highest
concentration, IV — a barely conspicuous object).
The next criterion is the range in luminosity of
cluster stars (1 — the luminosity of all stars almost
equal, 3 — very high differences in luminosities). The
number of cluster members is a further criterion in
this classification. We refer to Trumpler’s paper
(1930) for other details of the classification.

All the open clusters from the Catalogue of Alter et
al. (1958) and its Supplements (Alter et al. 1959, 1960,
1961, 1962, 1963, 1964, 1965, 1966) are presented in
Table 2 and 3, north and south of the declination —33°,
respectively. Names of clusters are presented in
abbreviations in the first column of the Tables (the list
of abbreviations of names to both the Tables is given
in the heading of the first one; numbers without
notation refer to the NGC). The next columns
indicate the corresponding pages of the objects in the
Catalogue, the classification in Trumpler’s system
and notes. In the notes special attention is devoted
inter alia to the problem of the reality of cluster
according to its appearance; if the object appears to
be a probable cluster, it is usually presented without
any note; if it is only slightly probable, it is marked
“doubtful” and if quite improbable then it is denoted
“no cluster”. In the cases when the existence of a cluster
has been defined by other authors predominantly from
a knowledge of the spectral classes of cluster members,
our classification, defined according to a single appear-
ance, was guided by the tendency to consider the object
as a real cluster (the class of probability was determined
a degree higher). This relates especially to the objects
defined by Mrs. Dolidze (1961a, 1961b).

A dash in the column “classification” denotes the
case of non existence of an open cluster or identity
with another object denoted in a different way.
A question mark is written when it was impossible to
carry out the classification for some reason. The latter
cases relate especially to those objects where the stars
are involved in a nebula and the classification was
impossible because stars were not perceptible due to
over-exposure. In some cases we were not able to carry
out the classification because no picture of the cluster
was at our disposal (southern clusters with high
galactic latitude). In such cases, for the sake of
thoroughness, we present at least Trumpler’s (1930)
classification (if it is known) in the notes.

Before beginning the classification proper, the
author examined sample clusters of all the con-
centration classes and ranges in the luminosity of
stars from the set of 334 clusters by Trumpler, with the
aim of approaching the nearest to Trumpler’s method
of classification.
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3. Discussion of a comparison of Trumpler’s types
with those determined by us

The comparison of our types with those determined
by Trumpler (1930) enabled us to obtain a secondary
product of this investigation. There are 318 objects
classified by us and Trumpler as well.¥) Table 4 gives
a survey of a number of coincidences of our classifica-
tion with that of Trumpler.

Table 4
Coincidence in classification by Trumpler

BAC Vol. 17 (1966), No. 1

We denote generally the elements of matrix (R — T)
symbolically (c, r, n) according to the initials of the
characteristic quantities (c — concentration, » — range
in luminosity, n — number of stars). Tables 5a, b, ¢
present for each fixed value of one element the mean
values of the other two elements (for ¢, for example
7 and ), their mean errors o, oy, 6; and the mean
error of a single determination ¢,, o,, 6, On the
basis of Tables 5a, b,c the following conclusions
may be made about our and Trumpler’s
classification:

1. On the average we considered clusters

Num-|  Total Coincidence | Coincidence | Coincidence  jn the POSS less concentrated regardless
ber of | coincidence | P Concen- | inrangein | innumber o the numbers and ranges in luminosity
Maps | com- tration ' luminosity of stars of cluster members. On the other hand, in
pared |- |, |num-| o, |num-| ., |num-| the MWS there appears a slight tendency

cluster ber % ber % ber % ber % t : ;
o overestimate the cluster concentration
of those objects being estimated by us so
POSS 215 33 15-4 72 334 | 123 | 572 | 144 | 670 that they have a lower number of
MWS | 103 | 19 | 184 | 58 | 564 | SO | 485 | 60 | 582  members than in Trumpler’s determina-
tion; in other cases the estimation of the
Total 318 | 52 | 164 | 130 | 409 | 173 | 545 | 204 | 641  concentration in the MWS coincides
within the limits of observational errors

One may infer from Table 4 that the number of
members is determined in the relatively most reliable
way, the range in luminosity is somewhat more difficult
to determine and the concentration of clusters is
determined in the relatively most unreliable way. At
the same time, it can be shown that the results depend
on the material from which the classification has been
carried out. This appears most conspicuously again
when determining the concentration.

In order to find the tendency of misrepresentation
for particular criteria the numerical values were
co-ordinated to particular criteria in agreement with
the numbers characterizing the degree of concentration
and the range in luminosity of the stars; the numerical
values 1,2,3 were co-ordinated to the number of
stars p, m, r respectively. The matrices of Trumpler’s
classification (T) were then subtracted from the
author’s (R). For example, it was established for NGC
1883:

Our Trumpler’s Difference

Object | (lassi- | matrix | classi- | matrix | ©f matrices
fication| (R) |fication ¢y R—T)

NGC1883 | Illp [(2,1,1)| I2m |(1,2,2)| (1,—1,—1)

*) In our list the following objects were not classified by us:
clusters h and y Persei (NGC 869, 883) were omitted in this

with that determined by Trumpler. The
reason for this systematic difference between the POSS
and MWS is in the different curve of growth of the
diffraction disk as a function of the stellar brightness:
in the case of a refractor the course of this curve is
steeper than in the case of a Schmidt camera. The
pictures of stars then overlap in the central region of
cluster more easily and they create an impression of
stronger concentration. Since the quality of the pictures
used by Trumpler for the classification (Franklin-Adams
Charts and the Milky Way photographs by Barnard)
is comparable with that of the MWS, no systematic
differences occur between our and Trumpler’s classi-
fication in the estimation of concentration; this fact
follows though from Table 4.

2. The estimation of range in luminosity is charac-
terized in our case by a tendency to regard members as
equally bright; this is true especially in the case of
clusters supposed by us to have a lower number of
members than that determined by Trumpler. This fact
can be easily explained because the lower estimation of
the number of cluster members is also caused by the
fact that the less bright stars have not been included
in the cluster. In the POSS a higher difference of
luminosities is taken into account and therefore
a higher number of stars is included in the cluster. The

Hyades, NGC 2362, Coma Berenices, NGC 6530, 6611. The
discussion because of the striking difference between our and

Trumpler’s classification of their concentration. On the southern sky we were not able to classify the following objects: An

(Melotte 66), An (Trumpler 14, 15, 16), NGC 2516, 3680, 4755,

5460.
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Table Sa Table 6
POSS MW S List of new identities
n ? Oc 7 oy ¢ Oc 7 Cr Object Page Identical with Page
gc gy 9c or
+ 82 464 478 +78 llinder 3 1
T 23 30 g6 19 Ly |~ L |1 06 ggliig:r 123 ‘1;7 ;ICGICMZSBM ig
+115 +-69 +-78 +-68 énﬁﬁ g) 205 ?Zi I:G(SIZGEQ ian 18 ?23
01433 13 g0/ =17 06 | T703 |10 |10 109 A?l(I]—JIJlir) 01 | NGC616T ) 795
107 + 60 L6 Y An(Ruprecht 122) 819-2 | Collinder 316 821
—1| 426 | g =40 3 gy |~ s
' considered. In the case of the POSS the relation
Table 5b between range in luminosity and number of cluster
POSS MWS members is quite evident.
‘oA Zj “F Zf n Z’_‘ r Zf 4. Conclusions
n r n r
444 +-89 Trumpler’s system of cluster classification is depen-
F2) =06 gy |70 L | T - - - dent on the photographic material used for the
former one. It follows from the analysis of the mean
+1]—-10 igg 16 igg 1 i; —21 i;é errors of a single estimation (see Tables 5a, b, c) that
among the subjective errors the highest is that in
1457 +-62 73 479 estimating cluster concentration, whereas the other
01407 | o7 | =08 57 | =33 | 110 [~ 16| L0  two criteria are determined with a higher accuracy (the
number of stars somewhat more accurately than the
—1! -00 ig .07 if; —23 i'fz — 09 :i:'fS range in their luminosity).
' + + +15 It was established according to Tables 2 and 3 that
852 objects are very probably real open clusters, with
Table Sc 116 objects the reality is doubtful and it must be
POSS M W S checked in future by other methods, in the case of
r _ o, B o, ~ o, _ | o, 14 objects it is not possible in our opinion to regard
Ve | " e | ©| oz | " | o them as clusters (NGC 657, 1724, 1750, 2314, 6222,
187 L80| L6 180 6595, 6605, 6625, 6647, Cr 92, Cr 111, Cr 198, Cr 345
T 4+:30 |3y | +44) s | =05 | gy |—21| g and Cr467) and 28 other objects could not be
classified for various reasons (nor were they classified
0 g7 |TLO8 (155 (o | T8 5| +6L by Trumpler (1930)). In addition, further identities
4108 =05 =1 +:09  quoted in Table 6 have been determined.
1116 L6 183 169 We regard the objects NGC 6705 and probably
=1 4+28 | s =3 L gg |03 | L5 [—31] 1  even NGC 6791 as globular clusters as well as the
objects already quoted in section 1.

clusters taken by us to be less concentrated than by
Trumpler were simultaneously held to have a more
moderate range in luminosity. This might be caused
by the fact that the bright stars in the central region of
cluster were not included for the sake of cautiousness;
then the estimation of concentration and range in
luminosity has also been reduced.

3. In the MWS the clusters were taken to be poorer
than by Trumpler regardless of the range in luminosity.
This difference is especially conspicuous in those cases
when we took into account the smaller range in
luminosity, because then the fainter stars were not
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