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To explain the nature of globular ciusters, we must
take into account their galactic erbits. Direet computation
of most cluster orbits seems to be impossible because of the
extremely low accuracy of their proper motions. Some indirsct
methods have been developed ito determine the shapes and sizes
of the orbits. S. von Hoerner (1955) found many galactic
globulars with highly eccentric orbits by amalysing their
velocities and galactic pesitions., King (1982) suspected the
galactic tidal field of being responsible for the limitation
of the cluster radius. He derived a simple formula relating
the perigalactic distance of a cluster R_, the tidal radius
R%, the cluster mass M and the galactic mass M@, contained
in a sphere of radius Rp: '

3 :
Ry = Ry [Mp(3 + e)/] (1)

This formula was used by Petersoen {1974) %o compute the eccen~-
tricities of 41 orbifts in the Schmidt model of the Galaxy. Feor
the Yewtonian potential (¢AJR”1) we obtained & more adeguate
relation,

e o o D e 6B o G Y

. }SG 3 + Z2e /3
"o T Rﬁ [M 1L +e ]

and for ap isothermal Galaxy we cbiained

nt[~- e,

where ¥ = 2e/ {(1 + e;z in [(1 + e)/(1 - eﬂ}'a The eccentricity
¢ cah be defined as
° = (R, - R)/(R, + R),

R, being the apogalactic distance of the cluster. Only the
minimum value 0f e c¢an be calculated because the actual apo-
galactic distance may be greater than the observed. We thus

determined Rp and e . = (R - Rp)/(R + Rp} for 108 gélactic
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?: globular clusters. The values of the angular tidal radii and

the distance moduli of the globulars were taken from the lists
of homogeneous data published by Kukarkin and Kireseva (1979)
and by Kukarkin (1974). As the mass~-to=light ratio we adopted
the value M/L_ = 2 for all clusters, and as the galactocentric
distance of the Sun the value Rg = 8.5 kpc. An isothermal
model was assumed for the Galaxy mass distribution with the
mass contained in the perigalaciic'sphere MG(RP) = g10tl i
(R_./15 kpc). The rotation curve in. this composit® model with

K =1 for Rps; 3.5 kpc and X = 1.6 for §§> 3.5 kpc, fits

the observed curve well, The influencs of the mass cusp near

R_ = 3.5 kpc can be neglected because of the weak dependence
of the tidal radii on MG(Rp) and because of the small value of
ﬁp for most globulars., Note that this method gives a 1imit for
the perigalactic distance Ep which depends cnly weakly on

the observed position of the cluster. We assumed the cluster
rading to be conservsed over a perioed of the order of 1@8 to 109
years.

min and the mean square arrors ‘;e
of ®nin &re given in the table. The distribution of peri-
galactic distances Rp -and orbit eccentricities €nin 2T®
shown in Figs 1 and 2, respectivaly.

The values of Rp, ]

in the case of 4 clusters
only the lower limits of Rp
N o were calculated because they
are too extended. The mean-
square errors éye were compu-
ted after Peterson (1974) and
Kukarkin and Kirseva (1979).
They reflect the intrimsic
accuracy of computations rat-
her than systematic effects
caused by the differences in
Galaxy models, galactocentric
10 15 distance of the Sun, etc. If
R, [kpcl M/L, changed from cluster to
cluster, the mean-square error

50

25

Figure 1.
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& ' 5; would be greater by 0.02 to
0.05,

Our perigalactic distan-
ceés are systematically smaller
than those of Peterson. This
e can partly be explained by the
206 - different Galaxzy model, by the
moyre accurate sxpression for
10k ) RP uged in our paper and also
by the systematic differsnces
[] in the tidal radius data. The
' 05 e 10 perigalactic distances of

neariy 80 globulars are less
then 2 kpe and of 35 globulars
less than I kpc. Extremely low
values of E§<< 0.6 kpe wsre
found for clusters NGC 6440,
8522, G528, 6544, 6558 and
8760 (211 are very compact
and have galactocentric radii

Figurs 2,

TABLE.
Perigalactic distances and
egoeentricitias.

2 y " - 7
- R ranging from 8 to 18 kpsa).
£ 8 s, So) me B, e, 8ol s m oo, e
108 1.6 0,55 9,10 16139 1.4 0.41 0,02 €535 .9 0.6 0.02 o iy 4 5 4 Inen oy 1y 9 o
3O 4 .65 .z | o 20 .3 W3] 6539 06 .Te .05 The orbits of thess clustisrs
32 1.0 .80 .02 § S171 1.9 W7 104 6581 1.4 .41 .08 ot .
251 1.2 «C5 01 6205 .4 -T2 +0% 6534 0.4 -8 #03 % o
PRl ® 2.0 .68 .04 {6313 1.2 .58 .06 ) 6553 0.4 .83 .05 would be hi gaLy 26068 niric
€51 W3 B4 .03 | 6229 1.6 .87 .01 | 6553 1.0 .31 .38 5
191 23 .79 .08 [ 6235 15 .54 .3a ] 6569 0.5 .35 .19 & o =
28 1.4 .84 .08 | 6253 0.9 .68 .0a] 6595 1.6 .56 .06 even in 2 more concentrated
212 5.9 .79 .03 | 636 0.8 .16 .06 ] 628 0.7 .62 .31 5 N 1isbribubi
208 0.8 .87 01 | 6213 1.0 .44 .09 | 6626 0.7 .62 .06 g 7 itatribs:
Fal3 180 L6115 {688 17 W37 W] 6631 0.8 .56 .03 moGel of mass diserinuvion
323 2.4 .56 .0 |em7 12 .22 .05 ] 6633 10 .65 .08 .
N & 7
Tl 4 110 T2 .09 6293 >T.6 - - | 6642 1.2 LIT: .23 i 9 a 33@? > (3] H 4]
41T 2,8 .76 .05 | 6204 1.0 .40 W11 ] 6652 1.5 W72 .06 in yh@ G 1 2 & lﬂ ~J ° °
4312 2.2 551 .20 | 6316 1.8 -~ - 1 6656 0.6 .83 .01
4590 2.8 .62 .10 | 6325 314 - - |18 1.9 W61 .04 .
433 11 .32 .02 | 6333 N4 .21 .09 ) 6631 1.8 .89 .10 The correlation be tween
5823 22 7T .03 | 6341 1.4 ,74  .01] 6712 0.7 W71 LOT .
5053 B.d .26 .12 J 62 2.0 .75 .08 ) 6T 2 .8 .04 - » . .
5139 1.5 W63 .12 § 6352 0.7 .76 01 6723 1.7 .21 .10 @ . ang a for all gl abulars
S22 1ud W77 .05 | 6355 0.7 451 .22 f 6783 1.2 <63 .0% min
5286 1.0 J75 .02 | 6356 1.3 .52 .03 ) 152 1T 54 .05 . . -
5466 7.2 .35 .08 | 6362 13 .61 .06 6760 0.6 .02 .0 is shown ian ¥ L& 3. The sccen-
5631 2.3 47 .08 | 6366 1.5 .56 .05 | 6778 1.4 72 .02
5630 2.5 483 .05 | 6328 0.8 .74 03] 6809 1.5 .52 .04 2
18499 7.4 a7 w26 | 6337 13 .68 .03 ] €e3 09 .19 .2 tricitises increase with di-
5820 2.3 W78 o064 [ 6601 0.8 .33: .23 [ 6868 1.9 .75 .04
P15 8.2 - - jet2 0.2 .65 .04 ] 693 12 20 .01 Tiya
091 25 a1 s |emo o 0 3| em e e o stance from the centre. This
3994 1.3 .68 .03 [6a20 04 .76 .t0) 7008 3.2 e .08
5521 1.0 .6 .03 féasr o8 .17 .l 11 2 .oz 2 o s he
5346 1.0 .64 L08 | 6453 0.5 .86 .18s] 7039 4.5 .75 034 trend is comsistent with the
5936 1.2 5T .09 | 643 0.8 .71 .09 ] 7033 1.7 .61 06 . : .
6093 1.7 .35 . 16517 1.2 .60 .o3iEel iz 3.8 .63 .07 2 an 4 17
6101 2.0 51 .15 6522 05 w69 .o fral 13 69 w52 .07 idsa of cluster formation in
6121 0.8 .73 .03 Jes28 0.3 L9 .0t 7432 104 .23 .03

the early Galaxy with a low
angular momentum., Some clusisers,
i.e. NGC 5053, 5466, 7492, IC 4499, Pal 3, 4, 5, do not satisfy
this correlation. They have low eccentricities and large galas-
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tocentric distances. All these clusters have a low bright-
ness and, consequently, their parameters are known with low
accuracy. For example, their mass-to-light ratio may be much
higher than 2 because the number of bright members in the
cluster can be greatly influenced by poor star statistics.
Some of these clusters are located in the plane of the Magel-
lanic stream and, therefore, they may be of extragalactic
nature. The assumption of the conservation of cluster radius
is certainly more correct in the case of more massive clusters
with long mean relaxation times (Surdin, 1978). Indeed, the
correlation in the emin-lg R plane is much more pronounced for
massive globulars than for poor globulars. The question of
possible cluster expansion has not been resolved yet. If
cluster expansion were considered, the perigalactic distances
of the clusters would decrease.

The solid line in Fig. 3 marks the lower boundary of the
eccentricity distribution for massive ¢lusters. It enables us
to draw some conclusions about the peculiar velocities of
protocilusters in the early Galaxy. The qualitative analysis
of this line yields the simple law Vpec(R)rv R for the
changes of the upper limit of the peculiar veleccity.
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