Determinacao do Centro galactico mediante a distribuicao
dos aglomerados Globulares: Experiéncia de Shapley

A Tabela em anexo, tem o0s seguintes dados, Nome ( do globular),
Ascensao Reta (RA), Declinagcédo (D), Longitude Galactica (L) e Latitude
Galactica (B), distancia ao Sol (R_sun), distancia ao centro galactico
(R_gc), e as Coordenadas Heliocéntricas Z,Y,X, em kpc, dos Aglomerados
Globulares Galacticos. A figura ilustra o Aglomerado 47 Tucane. Para
alguns dos aglomerados da Tabela, esta faltando ou a distancia ao (Sol
R_sol) ou as coordenadas Heliocentricas ( ZYX). Complete os dados da
Tabela com a ajuda das seguintes equacoes

Z =R sunsinB
Y =R _suncosB sinL
X =R_sun cosB cosL




Tabela 1

1)
2

Cluster identification number

) Other commonly used cluster name

,4) Right ascension and declination (epoch J2000)
6

) Galactic longitude and latitude (degrees)

) Distance from Galactic center (kpc), assuming R_0=8.0 kpc

(3
(5,
(7) Distance from Sun (kiloparsecs)
(8
(9

-11) Distance components X,Y,Z in kiloparsecs, in a
Sun-centered coordinate system;

X points toward Galactic center, Y in direction of Galactic
rotation, Z toward North Galactic Pole

(1) (2)

D Name

RA (2000) DEC

(3) 4 (5 (8 7)) @) (9 (10) (11)
L B RSun Rge X Y Z

NGC 104 47 Tuc 0024 05.2 -72 04 51 305.90 -44.89 45 74 ()

NGC 288

NGC 362

NGC 1261

Pal 1

AM1 E1
Eridanus

Pal 2

NGC 1851

NGC 1904 M 79
NGC 2298
NGC 2419
Pyxis

NGC 2808

E3

Pal 3

NGC 3201

Pal 4

NGC 4147
NGC 4372

Rup 106

NGC 4590 M 68
NGC 4833
NGC 5024 M 53
NGC 5053
NGC 5139 ome
NGC 5272 M 3
NGC 5286

AM 4

NGC 5466
NGC 5634

0052 47.5 -26 3524 152.28 -89.38 8.8 12.0 ()
0103 14.3 -7050 54 301.53 -46.25 85 9.4 ()
0312 15.3 -5513 01 270.54 -52.13 16.4 18.2 ( )
033323.0 +79 3450 130.07 19.03 109 17.0 6.6 79 3.6
035502.7 -49 36 52 258.36 -48.47 121.9123.2 -16.3-79.2-91.3
0424445 -21 1113 218.11 -41.33 90.2 95.2 -53.3-41.8-59.6
04 46 05.9 +31 2251 170.53 -9.07 ( ) -26.8 4.5 -4.3
0514 06.3 -40 02 50 244.51 -35.04 12.1 16.7 -4.3 -89 -6.9
0524 10.6 -24 31 27 227.23 -29.35 129 18.8 -7.6 -8.3 -6.3
06 48 59.2 -36 00 19 245.63 -16.01 10.7 15.7 -4.3 -9.4 -3.0
0738 08.5 +38 5255 180.37 25.24 84.2 915 -76.2 -0.5 35.9
0907 57.8 -371317 261.32 7.00 39.7 41.7 ( )
0912 02.6 -64 5147 282.19 -11.25 96 11.1 2.0 -9.2 -1.9
092059.3 -7716 57 292.27 -19.02 43 76 1.6 -3.8 -1.4
100531.4 +00 04 17 240.14 41.86 92.7 95.9 -34.4-59.9 61.8
1017 36.8 -4624 40 277.23 8.64 5.0 8.9
112916.8 +28 58 25 202.31 71.80 109.2 111.8 -31.6-12.9 103.7
1210 06.2 +18 3231 252.85 77.19 19.3 21.3 -1.3 -4.1 18.8
122545.4 -7239 33 300.99 -9.88 ( ) 2.9 -49 1.0
1238 40.2 -51 0901 300.89 11.67 212 185 10.7-17.8 4.3
1239 28.0 -26 44 34 299.63 36.05 10.2 10.1 4.1 -7.1 6.0
1259 35.0 -705229 303.61 -8.01 6.5 7.0 ( )
131255.3 +181009 332.96 79.76 178 183 2.8 -1.4 175
1316 27.0 +17 41 53 335.69 78.94 16.4 169 29 -1.3 16.1
132645.9 -4728 37 309.10 1497 53 6.4 32 -39 14
1342 11.2 +282232 4221 78.71 10.4 122 ( )
1346 26.5 -512224 311.61 10.57 11.0 8.4 7.2 -8.1 20
135550.1 -27 1022 320.15 33.54 29.9 26,5 19.1-16.0 16.5
14 0527.3 +283204 42.15 73.59 159 16.2 ( )
1429 37.3 -0558 35 342.21 49.26 252 21.2 15.7 -5.0 19.1



NGC 5694 14 39 36.5 -26 3218 331.06 30.36 34.7 29.1 26.2-145 17.5
IC 4499 1500 18.5 -82 1249 307.35 -20.47 ( ) 10.7-14.0 -6.6
NGC 5824 1503 58.5 -33 04 04 332.55 22.07 32.0 25.8 26.3-13.7 12.0
Pal 5 1516 05.3 -0006 41 0.85 45.86 23.2 186 16.2 0.2 16.7
NGC 5897 1517 24.5 -21 00 37 342.95 30.29 124 7.3 ( )

NGC 5904 M 5 1518 33.8 +020458 3.86 46.80 ( ) 51 03 54
NGC 5927 1528 00.5 -504022 326.60 4.86 7.6 4.5 6.3 -42 0.6
NGC 5946 153528.5 -5039 34 32758 4.19 10.6 5.8 9.0 -5.7 0.8
BH 176 1539 07.3 -50 03 02 328.41 4.34 15.6 9.7 13.2 -8.1 1.2
NGC 5986 1546 03.5 -37 4710 337.02 13.27 104 4.8 9.3 -40 24
Lynga 7 16 11 03.0 -5518 52 328.77 -2.79 7.2 4.2 ( )

Pal 14 AvdB 1611 04.9 +145729 28.75 4218 73.9 69.0 48.0 26.3 49.6
NGC 6093 M 80 1617 02.5 -2258 30 352.67 19.46 10.0 3.8 9.4 -1.2 3.3
NGC 6121 M 4 1623 35.5 -26 31 31 350.97 1597 22 59 21 -03 0.6
NGC 6101 1625 48.6 -721206 317.75 -15.82 15.3 11.1  10.9 -99 4.2
NGC 6144 1627 14.1 -26 0129 351.93 15.70 8.5 2.6 ( )

NGC 6139 16 27 40.4 -3850 56 342.37 6.94 10.1 3.6 9.6 -3.0 1.2
Terzan 3 16 28 40.1 -3521 13 345.08 9.19 7.5 24 72 -19 1.2
NGC 6171 M 107 163231.9 -1303 13 3.37 23.01 ( ) 59 03 25
1636-283 ES 16 3925.5 -282352 351.91 12.10 7.8 2.0 75 -11 1.6
NGC 6205 M 13 1641415 +362737 59.01 4091 7.7 87 3.0 50 5.0
NGC 6229 16 46 58.9 +47 3140 73.64 40.31 30.4 29.7 ( )

NGC 6218 M 12 1647 145 -015652 1572 26.31 4.9 45 42 1.2 22
NGC 6235 1653254 -22 1038 358.92 13.52 114 41 111 -02 2.7
NGC 6254 M 10 1657 08.9 -04 0558 15.14 23.08 ( ) 39 1.1 17
NGC 6256 1659 32.6 -370717 347.79 3.31 84 1.8 82 -18 05
Pal 15 1700 02.4 -003231 18.87 24.30 44.6 37.9 38.4 13.1 18.3
NGC 6266 M62 1701 12.8 -30 06 49 353.57 7.32 6.9 1.7 6.8 -0.8 0.9
NGC 6273 M 19 1702 37.8 -26 16 05 356.87 9.38 8.6 1.6 85 -05 14
NGC 6284 1704 28.8 -24 4553 358.35 9.94 153 7.6 ( )

NGC 6287 170509.4 -224229 0.13 11.02 9.3 2.1 9.1 0.0 1.8
NGC 6293 171010.2 -26 3455 357.62 7.83 838 1.4 8.7 -04 1.2
NGC 6304 1714 32.1 -29 27 44 355.83 538 6.0 2.2 6.0 -0.4 0.6
NGC 6316 1716 37.3 -280824 357.18 5.76 11.0 3.2 109 -0.5 1.1
NGC 6341 M 92 1717 07.3 +4308 11 68.34 34.86 8.2 9.6 25 6.3 4.7
NGC 6325 1717 59.2 -234557 0.97 8.00 ( ) 79 0.1 1.1
NGC 6333 M 9 171911.8 -183059 554 10.70 7.9 1.7 77 0.7 1.5
NGC 6342 1721102 -193514 490 9.73 86 1.7 84 0.7 1.5
NGC 6356 1723 35.0 -174847 6.72 1022 152 7.6 148 1.7 2.7
NGC 6355 1723 58.6 -2621 13 359.58 543 95 1.8 9.5 -0.1 0.9
NGC 6352 172529.2 -482522 34142 -717 5.7 3.3 54 -1.8 -0.7
IC 1257 1727 08.5 -070535 16.53 15.15 25.0 17.9 ( )
Terzan 2 HP 3 1727 33.1 -304808 356.32 230 8.7 0.9 8.7 -0.6 0.3
NGC 6366 1727 44.3 -0504 36 18.41 16.04 3.6 5.0 33 1.1 1.0
Terzan 4 HP 4 173039.0 -313544 356.02 131 9.1 1.3 9.1 -0.6 0.2
HP1 BH229 1731 05.2 -295854 35742 212 141 6.1 ( )

NGC 6362 17 31 54.8 -67 02 53 325.55 -17.57 7.6 5.1 59 -41 -23
Liller 1 17 3324.5 -332320 354.84 -0.16 9.6 1.8 9.6 -0.9 0.0
NGC 6380 Ton 1 17 34 28.0 -3904 09 350.18 -3.42 10.7 3.2 10.5 -1.8 -0.6
Terzan 1 HP 2 173547.2 -302854 357.56 0.99 56 25 5.6 -0.2 0.1
Ton2 Pismis26 1736 10.5 -383312 350.80 -3.42 8.1 14 ( )

NGC 6388 1736 17.0 -44 44 06 345.56 -6.74 10.0 3.2 9.6 -25 -1.2
NGC 6402 M 14 1737 36.1 -031445 2132 1481 9.3 4.1 84 33 24
NGC 6401 1738 36.6 -235434 3.45 3.98 10.5 2.7 10.5 0.6 0.7
NGC 6397 17 40 41.3 -53 4025 338.17 -11.96 2.3 6.0 ( )



Pal 6

NGC 6426
Djorg 1

Terzan 5 Terzan
NGC 6440
NGC 6441
Terzan 6 HP 5
NGC 6453

UKS 1

NGC 6496
Terzan 9

Djorg 2 ESO45
NGC 6517
Terzan10

NGC 6522

NGC 6535

NGC 6528

NGC 6539

NGC 6540 Djo
NGC 6544
NGC 6541
2MS-GCO01 2
ESO-SCO06 ES
NGC 6553
2MS-GC02 2MA
NGC 6558

IC 1276 Pal 7
Terzan12

NGC 6569

NGC 6584
NGC 6624
NGC 6626 M 28
NGC 6638

NGC 6637 M 69
NGC 6642

NGC 6652

NGC 6656 M 22
Pal 8

NGC 6681 M 70
NGC 6712

NGC 6715 M 54
NGC 6717 Pal 9
NGC 6723

NGC 6749

NGC 6752

NGC 6760

NGC 6779 M 56
Terzan 7

Pal 10

Arp 2

NGC 6809 M 55
Terzan 8

Pal 11

NGC 6838 M 71
NGC 6864 M 75

1743422 -261321 2.09 1.78 59 22 58 0.2 0.2
1744547 +03 1013 28.09 16.23 20.7 14.6 176 9.4 58
17 47 28.3 -33 03 56 356.67 -2.48 ( ) 12.0 -0.7 -0.5
1748049 -244645 384 169 103 24 10.2 0.7 0.3
1748 52.7 -202137 7.73 3.80 84 1.3 84 11 0.6
1750 12.9 -37 03 05 353.53 -5.01 11.7 3.9 115 -1.3 -1.0
1750 46.4 -31 16 31 358.57 -2.16 9.5 1.6 9.5 -0.2 -04
1750 51.7 -34 3557 355.72 -3.87 9.6 1.8 9.6 -0.7 -0.6
1754272 -240843 512 0.76 8.3 0.8 8.3 0.7 0.1
17 59 02.0 -44 1554 348.02 -10.01 11.5 43 11.1 -23 -2.0
180138.8 -265023 3.60 -1.99 6.5 1.6 6.4 04 -0.2
180149.1 -274933 2.76 -251 6.7 14 6.6 0.3 -0.3
1801 50.6 -085732 19.23 6.76 108 43 101 3.5 1.3
180257.4 -26 0400 4.42 -1.86 5.7 24 56 04 -0.2
1803 34.1 -300202 1.02 -3.93 7.8 0.6 7.7 0.1 -05
1803 50.7 -001749 27.18 1044 68 39 6.0 3.1 1.2
1804 49.6 -300321 1.14 -417 79 0.6 79 0.2 -0.6
1804 49.8 -073509 20.80 6.78 8.4 3.1 7.8 3.0 1.0
1806 08.6 -274555 3.29 -3.31 3.7 4.4 ( )
1807 20.6 -245951 584 -220 2.7 53 2.7 0.3 -01
18 08 02.2 -43 3000 349.48 -11.09 7.0 2.2 6.8 -1.3 -1.4
1808 21.8 -194947 1047 0.10 3.6 4.5 3.6 0.7 0.0
18 09 06.0 -46 2523 346.90 -12.57 21.7 143 20.6 -4.8 -4.7
1809176 -255431 525 -3.03 6.0 2.2 59 0.5 -0.3
1809 36.5 -204644 9.78 -0.62 4.0 4.1 ( )
181017.6 -314550 0.20 -6.02 7.4 1.0 7.4 0.0 -0.8
181044.2 -071227 21.83 5.67 54 3.7 50 20 05
1812158 -2244 31 8.36 -2.10 4.8 34 4.7 0.7 -0.2
1813 38.8 -314937 0.48 -6.68 10.7 2.9 106 0.1 -1.2
18 18 37.7 -52 12 54 342.14 -16.41 134 7.0 12.3 -4.0 -3.8
1823 40.5 -302140 279 -791 79 1.2 7.8 04 -11
1824 329 -245212 7.80 -558 56 2.7 55 0.8 -05
183056.1 -252951 7.90 -7.15 9.6 2.3 94 13 -1.2
18 3123.2 -322053 1.72 -10.27 ( ) 89 03 -1.6
183154.1 -232831 9.81 -6.44 84 1.7 83 1.4 -09
183545.7 -325925 1.53 -11.38 10.1 2.8 99 0.3 -2.0
1836 24.2 -235412 9.89 -755 3.2 4.9 3.1 0.5 -04
1841299 -194933 14.10 -6.80 129 5.6 124 31 -15
184312.7 -321731 2.85 -12.51 9.0 2.1 8.7 04 -19
1853 04.3 -084222 2535 -432 6.9 35 6.3 3.0 -0.5
18 55 03.3 -302842 5.61 -14.09 26.8 19.2 ( )
185506.2 -224203 12.88 -10.90 7.1 2.4 6.8 1.6 -1.3
1856933.2 -36 3754 0.07 -17.30 8.7 2.6 8.3 0.0 -2.6
1905153 +01 5403 36.20 -2.20 7.9 5.0 6.4 4.7 -0.3
1910 52.0 -5959 05 336.49 -25.63 4.0 5.2 ( )
1911 12.1 +01 0150 36.11 -3.92 7.4 4.8 6.0 44 -05
1916 35.5 +301105 62.66 8.34 10.1 9.7 46 89 1.5
1917 43.7 -343927 3.39 -20.07 23.2 16.0 21.8 1.3 -8.0
191802.1 +183418 5244 272 59 6.4 ( )
1928 44.1 -302114 8.55 -20.78 28.6 21.4 26.5 4.0-10.2
193959.4 -305744 8.80 -23.27 5.3 3.9 4.8 0.7 -21
194145.0 -340001 5.76 -24.56 26.0 19.1 23.6 2.4-10.8
194514.4 -080026 31.81 -15.58 13.0 7.9 ( )
1953 46.1 +184642 56.74 -4.56 4.0 6.7 22 33 -03
2006 04.8 -21 5517 20.30 -25.75 20.7 146 17.5 6.5 -9.0



NGC 6934 2034 11.6 +072415 52.10 -18.89 15.7 128 9.1 11.7 -51
NGC 6981 M 72 2053279 -123213 35.16 -32.68 17.0 129 11.7 83 -9.2
NGC 7006 2101295 +16 1115 63.77 -19.41 41.5 38.8 (

NGC 7078 M15  212958.3 +121001 65.01 -27.31 10.3 10.4 39 83 -47
NGC 7089 M 2 213329.3 -004923 53.38 -35.78 11.5 10.4 56 7.5 -6.7
NGC 7099 M 3 214022.0 -231045 27.18 -46.83 8.0 7.1 49 25 -59

Pal 12 2146 38.8 -21 1503 30.51 -47.68 19.1 15.9 11.1 6.5-141
Pal 13 2306444 +124619 87.10 -42.70 25.8 26.7 1.0 18.9-17.5
NGC 7492 23 08 26.7 -1536 41 53.39 -63.48 25.8 24.9 6.9 9.2-23.1

Os dados da tabela Ihe permitirdo determinar a distribuicdo
espacial dos aglomerados globulares e a distancia do Sol ao
Centro da Galaxia, assumindo que este coincida com o centro da
distribuicdo dos Aglomerados.

a) Construa os seguintes gréficos:

i) a distribuicdo dos aglomerados globulares nos planos X vearsus
Ze Xversus'Y.

b) determine as coordenadas (Zc, Xc) e (Yc, Xc) do ponto de maior
concentracao de aglomerados em ambos os planos.

c) Com estes valores determine a distancia do Sol ao centro de
concentracao dos aglomerados.



