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IN MEMORIAM

VASILIJE OSKANJAN
(1921-1989)

The sudden death of Dr. Vasilije Oskanjan, the former director of the Belgrade
Astronomical Observatory and the editor—in—chief of its editions, distressed many of his
collaborators, colleagues and friends in Belgrade. He died on February 11th 1989 in
Erevan, in the Soviet Union, as a collaborator in the Federal Science Institute for
Radiophysics, were he was living from 1966, after he and his family had moved from
Yugoslavia. All the years before 1966 he had spent in Belgrade where he was the pioneer
in the development of astrophysical research at the Observatory and a very respected
professor of astrophysics at the Faculty of Sciences.

Vasilije Oskanjan was Armenian by origin, but he was born in Valjevo (Serbia) in
1921 where his parents had met after the tragic events in Armenia in 1914—1916 — brutal
tormed by Turks. Later, he and his family moved to Belgrade where Vasilije Oskanjan got
his education. He began to work in the Observatory in Belgrade even before he finished
his studies. In 1950, he graduated in astronomy at the Faculty of Sciences.

From the very beginning of his work he was deeply interested in astrophysics,
which was quite understandable, since at that time, astrophysics had a tempesteous start
in development in the world. He started to follow the activity of the Sun, observing the
sunspots and protuberances, and continued with photometry of variable stars.

In 1960 Vasilije Oskanjan founded Research group for astrophysics at the Belgrade
Observatory and became its leader. The first step of the Group was the organization of an
expedition for ik observation of the total solar eclipse at Hvar on February 15th 196].
Later, he mostly devoted himself to the research of eruptive stars, mainly to photometry
and polarimetry of UV Ceti type stars. At that time the working conditions were very
modest — old and inconvenient instruments and bad astroclimate conditions. All those
difficulties wereovercomed by modernization of some instruments and by the right choice
of convenient programs. Some solutions in the construction of the polarimeter were
highly estimated by the circles of experts. His prolific work at the Observatory in
Belorade as well as at the Byurakan Observatory during 1958 was crowened with the
defense of PhD thesis ,,The UV Ceti Variable Stars” at the Faculty of Sciences of Belgrade
University in 1960.

In the same year Vasilije Oskanjan became the director of the Astronomical
Observatory in Belgrade, having already been the vice—director for a year. Being on that posi-
tion he contributed a lot to a more intensive collaboration of the Observatory with the world
and its faster development. He occupied that position till 1964 when he was elected a
docent of astrophysics in the Department of astronomy at The Faculty of Sciences,
Soon, he became a very respected and beloved professor among both his
colleagues and students. His high level of culture, his nonconventional behaviour and
simplicity were fully expressed.
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He attained an exceptional success in popularizing astronomy. His talent of
understanding the essence of things and simple presentation of the most complex
problems was famous. He was also very eloquent and always ready to talk about any
topics.

All those activities in which Vasilije Oskanjan was successfully engaged in Belgrade
were interrupted when he moved to his ancestor land, Armenia. After he had come there
he got employment at the Byurakan Observatory, one of well-known astrophysical
observatories in the world, There, he continued his research work on eruptive stars. He
kept on maintaining very close relations with the colleagues from the Belgrade
Observatory and tried to make possible their collaboration with the Byurakan
Observatory. In 1986 he was appointed a manager of the Department of photometry in
the Federal Science Institut of Radiophysics in the Soviet Union.

During the period of 18 years, from 1948 to 1966, which Vasilije Oskanjan spent
in the Astronomical Observatory in Belgrade, he laid the foundation of astrophysics
which enabled the continuing rise of that science in our country. His contribution to our
science has a permanent value. The years of his work in the Observatory have not been
remembered only for his indisputable scientific results but also for his cheerful spirit he
radiated with, his frankness for cooperation with anyone who wanted to, and for.his
human understanding of people’s everyday relations.

Jelisaveta Arsenijevic
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CHARACTERISTICS OF THE BELGRADE DOUBLE STAR CATALOGUE

S. Sadzakov, M, Dacié, Z. Cvetkovié, Z. Catovié

Astronomical Observatory, Beograd, Volgina 7, Yugoslavia

(Received: October 26, 1989)

SUMMARY: The results of the comparison of the Belgrade Catalogue to a few
others, as wel as the systematic errors of the types Aa, Ad, are presented.

1. INTRODUCTION

In order to obtain an insight into the quality
of the Double Star Catalogue (Sadzakov et al.,
1990), which has been compiled in Belgrade, we
should examine both the internal and the external
accuracies. In the present contribution preliminary
results of the svstematic error determination obtained
{rom comparisons with three other catalogues (Chernega
et al.,, 1987), (Tauber, 1986) and AGK3 are presented.
These results will be guidelines in our further examina-
tions.

2. THE SYSTEMATIC ERRORS AND THEIR CHARA-
CTEKRISTICS

At first we form the differences:

BGD — Belgrade
CAT — Kiev, Moskow, AGK3

Aa=aggp — ACAT
A8 =dygp —OcaAT

All star positions in the catalogues are reduced to the
same epoch (in our case to that of the Belgrade Double
Star Catalogue) by using the AGK3 proper motions. The
accuracies of the star positions given in the catalogues
are strictly taken into account. The weights (p = 1/€)
are calculated on the basis of the root—mean—square error
of a catalogue position.

The obtained differences are averaged within
groups of 4 hours and zones of 200 according to the star
distribution in the course of observations. All differences
(A, AS) exceeding 2.5€ are rejected; their fraction is
5%.

It is well known that within the differences (Ac,
AS) various possible systematic  influences are conta-
ined and they can be represented as:

Aa= Aap + Aag + Aoy + Ay + Aagp
A8 = A8y + N85 + Dby + Adyy + Abgp

where the subscripts indicate the arguments of which the
systematic influences are dependent.

The systematic influences (Aa, + Aag), ie. (AS,
+ Ads) are first to be pointed out by using the classical
method and then we calculate Acy,, A8y, Ay, Ady,,
Aaspv Aasp.

Table 1. Systematic differences AQg in 05001 unit

Kiev AGK3
zone JaY € N A € N
$ <20°) -1 178 173 3 +43 266
3
3

20° -40°| -1 B4 345 +40 180

§ >40°| -7 177 417 +40 220
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Table 2. Systematic differences A8 in 0701 unit

Kiev AGK3 Moskow
zone b E N S N A € N
& <«20° 13 80 173 g +64 320 -26 +B65 20
20% -40° 12 88 345 g 464 197 23 +62 g1
§ >40°| - 7 +89 417 -1 +83 243 - 8 +66 171
! Table 3. Systematic differences A, in 05001 unit
RKiev AGKS
> § D & N A € N
Oh— gk -17 72 168 - 5 +41 105
4 - 8 -9 +71 193 - 5 +41 185
&5 ~12 12 480 34 - 0 +48 73
12 -18 - 1 +55 82 2 +41 54
16 -20 3 475 180 2 +39 123
20 -2Z24 9 174 218 7 +£38 146
Table 4. Systematic differences A6, in 0701 unit
Kiev AGK3 Moskow
A Jo 3 N Y E N o € N
gr - 4h 15 +104 168 12 +73 118 8 +539 48
4 - 8 12 + 83 183 11 +64 182 1 +58 46
8 -12 1 -12 + 79 Q4 - 2 +59 82 0 +66 50
12 -16 | -14 + 78 82 -10 %61 B85 -7 167 40
16 -201- 4 + 85 180 -11 164 153 -8 71 48
20 -24 |- 8 + 81 218 - 3 54 1862 5 +86 52
Table 5. Systematic differences Ady, in 03001 unit
Kiev AGK3
magnitude| A € N A € N
m <6.5 | 18 3167 42
6.5-7.0 |- 9 144 75 -3 +41 113
7.0-7.5 |- 7 +52 111 -2 140 88
7.5-8.0 1 68 132 -1 +40 112
8.0-8.5 0 +B8 243 7 +40 157
8.5-9.0 1 +88 332 -3 +41 188
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Table 6. Systematic differences A8y, in 0701 unit

Kiev AGK3 Moskow
magnitude] & € N € N A € N
m <B6.0 |- 2 +bB3 42
8.5-7.0 |- 3 172 75 +67 120
7.0-7.5 13 +69 111 +59 108 -8 +62 81
7.5-8.0 |- 8 +83 132 -14 +80 122
8.0-8.5 0 +84 243 +83 185 1 +62 131
8.5-9.0 0 +98 332 +63 225 4 +70 B5
Table 7. Systematic differences A0gp in 03001 unit
Kiev AGK3
spectar N € N A € N
0,B,A 2 + BS5 3587 4 +23 291
F 0 + BS 258 2 +30 192
G g +111 133 -7 39 101
K,M,N -10 + 50 115 -3 142 80
Table 8. Systematic differences A8}, in 0701 unit
Kiev AGK3 Moskow
spectar A € N € N A £ N
0,B,A - 3 + 80 357 - 7 81 327 - 5 +57 g5
F + 84 258 2 +66 230 - 6 +63 103
G 12 +1168 133 11 60 112 g 170 47
K,M,N -13 £ 75 115 S +57 83 13 +74 32

where A is the mean value of the differences within a
group, € is the determination error of a difference and N
is the number of stars in right ascension and declination,

The differences Aa and A8 obtained from the
comparison between the Belgrade catalogue and the
AGK3 are analysed appliying the formulae:

Aa = AQ + Alsina + Blcosa + A2sin2a + B2cos2a + . . .

Ad = AQ’ + Al’sina + Bl'cosa + A2%sin2a + B2’cos2a
+...

The coefficients A0, Ai, Bi, A0’, Ai’and Bi’(i=12,3)
determined by using the least—square method are
presented in Table 9.

Using the coefficients Al, B1, A1’ and B1’ we
calculate the amplitudes and the phases (only first—
—order terms are taken into account) of the functions:

Aa = Ksin (a — )
AS =K’sin(a — 1)
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Table 9. Systematid -cifferences for stars common to Belgrade Double Stars Catalogue and AGK3

in 0%001 unit

in 0%01 unit

RO Al B1 A2 B2 A3 B3 | Ro' a1’ B2 a2' B2' a3' B3
Y, "Dy Se . K -t S S WY TR PET
212" 37 327 #83 X2 18 22T 533 44 #3713 13- 13
. - , =
Ax= 0%005sin(at+ 22%0 ) AS =-0.12sin(at - 1373 )
£2 £43.7 o8 14 £15.5
o B 1523

TN T TN T U O 0 Y O O )

$

LS 0L S A O 56 7. 8 ST 1% I 0 6 O B 7 O e
£ e 55 75%

$
-071 —
5.

Fig. 1. Systematic differences Aa for stars'common to Belgrade
Double Star Catalogue and AGK3
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Fig. 2. Systematic differences Ady, for stars common to Belgrade
Double Star Catalogue and AGK 3

3. THE ANALYSIS OF THE OBTAINED RESULTS

. The curves obtained by applying the polinomials
sixth order and presented in the figures indicate perio-
dical and seasonal characters for both systematic influen-
ces treated above.

&
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Fig. 3. Systematic differences A8 5 for stars common to Belgrade
Double Star Catalogue and AGK3

Fig. 4. Systematic differences A5 y for stars common to Belgrade
Double Star Catalogue and AGK3

One should say that there is a correlation between
Aag, A5 on the one side and the derived system of
the Belgrade instrument on the other side (Stanéié,
1986).

The values of the quantity Aay, are negligible, the
ones of Ay, are present for two catalogues (Kiev and
AGK3), whereas the values of Adagp and Adgp are
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significant. A prominent change of the same sign
following the spectral type from O to M is apparent.

The earlier analyses of the systematic influence
Adg;, (Sadzakov et al., 1975., 1982) have shown that the
wblue” stars (O,B,A) appear to be nearer the zenith
than the yellow and the red ones. This is also confirmed
by the present analysis.

The values obtained by applying the Abbe crite-
rion are in favour of the existence of the systematic
influences Aogp and Adgp,

4. CONCLUSION

It is found that the systematic differences Aay
and Ady are periodical. According to the present results
they may be due to the system of the Belgrade Large
Meridian Circle, as well as to various, seasonal influences
existing at the observational sites.

The systematic errors of Aay, and A8y, types are
evident, especially A8y for stars whose apparent magni-
tude is about 7.5m,

The systematic errors of Aagp and A, typesare
the largest for stars of early spectral types. Their change
is strictly systematic.
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ANALYSIS OF CHANGES IN BELGRADE GEOGRAPHIC LATITUDE
OVER THE PERIOD 1969.0~-1975.0

R.Grujié, M. Djoki¢ and B. Jovanovié

(Received: October 10, 1989)

SUMMARY: The change of the Belgrade geographic latitude analysed over this period
appears to be without prominent features. The Z-term (its periodical part) is
significantly smaller compared to earlier analyses of Belgrade latitude changes in which
observations from the same programmeé performed before and after the period
mentioned above were used. The Z-term is in a correlation with the change of the
instrument’s inclination and it is also dependent of the observing programme
characteristics. The accuracy of latitude Yetermination is significantly higher in the
present analysis than the one obtained in the analysis for the period 1560.0—1965 *.

1. INTRODUCTION

The observational material subjected to the pre-
sent analysis was obtained with the zenith telescope
(Askania, 110/1287 mm) of Belgrade Astronomical
Observatory from observations belonging to i1 new
programme (Sevarlié and Teleki, 1960). This six—year
period of changes in the -Belgrade geographic latitude
contaiing 5 Chandlerian periods is chosen to be
analysed because of programme possibilities especially
favourable during it, actions applied for the purpose of
realising the témperature protection of the pavilion and
the instrument and also because of a new way of
observing introduced at its beginning. All of this resulted
in a significant improving in the accuracy of geographic
latitude determinations. Together with the earlier analy-
ses of Belgrade latitude changes found in the course of
the new programme realisation: 1960.0—1965.5 (Teleki
and Gryié, 1°69), ie 1983.0-1985.0 (Gruji¢ and
Teleki, 1987), the present analysis is in some way a
contribution to a more complete realising of the
characteristics of . Belgrade—latitude changes obtained
from the new—programme observations from the begin-
ning of its application until nowadays (1960.0—1986.0).

The more favourable circumstances of observing
during the observational period being the subject of the
present analysis are generally the following ones:

a) The micrometric differences among the obser-
ving groups, as predicted by the programme (%gvarlic’iand
Teleki, 1960), were in this observational period (more
precise in 1970) at the minimum,| ie. they were
approximately equal to zero. In this way the influence
of the error of the micrometer—screw revolution on the
latitude value in this period was minimal.

b) In the period 1968-1970 a number of
temperature protecting action concerning the instru
ment, the pavilion, as well as the way of observing, w2-
applied, which resulted independently of the ir ‘uences
mentipned above (a) in an enhancement in the accuracy
of the latitude determinations compared to what had
been the case before. These temperautre protecting
action have been described in an earlier paper (Milovano-

vié et al.,, 1981). It was demonstiated in that paper by

analysing the accuracy of geographic latitude determin-
ning with 1968 that the accuracy of our results become
seriously enlarged with 1969 and afterwards. Compared
with other stations all over the world equipped with the
most up—to—date instruments (PZT and astrolabe) our
instrument does not seem inferior. This fact has heen
also confirmed by analyses of some foreign specialists:
e.g. Tanner, Guinot and others (Milovanovi¢, 1971).

The rapid improvement in the accuracy of grogra-
phic latitude determinations performed with the zerith
telescope in Belgrade after 1969 has been subjected ic
many analyses where various instrumental and meteoro-
logical influences existing before 1969 and after it have
been examined. The result of these analyses is that all
analysed influences have affected the latitude valuer
significantly less after 1969 than before it. The results of
these examinations have been published both in Yugo-
slavia and abroad, as seen from the text given below.

The results of the so—called E—W eftect examna-
tions for the period 1960.0—1969.0 were published by
Teleki and Gruji¢ (1982), i.e. by Gruji¢ and Teleki
(1987) for period 1969.0—1981.0. The results of the
personal error examinations were published by Telek:
and Gruji¢ (1988). The influence of the micrometers
crew—revolution error because of the favourable circum-
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stances within the programme mentioned above, affects
the latitude - values. more significantly in the periods
subjected to the two former analyses than in the period
analysed here.

A contribution to the action of lahtude—-accuracy
enhancement carried out in Belgrade is also the examina-
tions of the Talcott—levels characteristics published by
Gruji¢ and Teleki (1982 I) and Teleki and Gru]lc (1985)

The meteorological influences are derived by
analysing the velocity effect and the wind direction from
the data obtained by observing with an automatic
electrical anemometar between 1976 and 1981. The
results of an analysis (Gruji¢ and Teleki, 1984) indicate a
significantly smaller wind influence on the- latitutde
value. both in the direction and the velocity in' this
period, otherwise after applying the protective actions
mentioned above. than before 1969, for which Sevarlic’s
examinations (Sevarli¢, 1961) are available. The exami-
nations of the so—called ,,night error” of observers are
communicated by Gruji¢ et al. (1985), whereby the fact
of significantly smaller atmospheric influences during
the second observing period than before 1969 is also
confirmed.

2. OBSERVATIONAL DATA

In Table 1 the statistical data concerning the
number of complete subgroups (5 Telecot’s paris)
observed within the period 1969.0—1975.0 are presen-
ted with the namesof observers (RG=R. Gruji¢
MD = M. Djoki¢, VM = V Milovanovi¢ and LD = L Djurovi¢)
and the total sum.

Table 1. Annual Number of Observed Groups as Function of
Observers with Annual Sums

"goprna__ RO i A P =

g TOF B0 il = 752

1970 9 79 97 12 274
1971 25 97 57 82 262
1978 95 65 = 87 207
1973 9 5% - 13 155
1978 117 70 - 53 187

Y 311 asa 226 154 1335

As seen from Table 1, 1335 sabgroups or 6675
pairs Were observed resulting in an annual average
numbes-of 1112 pairs. Since only complete subgroups
are taken into account in the analysis, the latitude values
are quite homogeneous,

The data concerning the total number of observed
Subgroups for each observer separately with the sum are
presented in Table 2.

Table 2. Number of Ubserved Subgroups for each Observer
separately and the Sum

Observer Ia Ib Ila IIb IIIa IIIb I¥a IV Va Vb VIa VIb 3
RG 44 36 27 31 41 38 48 47 59 51 49 40 511
MD 37 40 28 27 28 27 37 42 39 47 S0 46 444
M 31 31 16 18 8 6 9 6 20 21 35 25 226
LD 15 17 5 5 10 9 16 16 12 15 19 15 15
X 127 128 72 BL 87 80 110 111 130 134 153 126 1335

The data concerning the number of evenings

when two complete groups were observed (a group

contains 10 Talcott’s pairs) are presented in Table 3.

Table 3. Number of Observed Nights when Series of two
Neighbour Groups were observed and the Sum

observed groups
I OHGTITCS ATV v,y v,vI vI,I %
21 16 24 18 22 43 144

The data concerning the number .of evenings
when two subgroups in various combinations were
observed are presented in Table 4.

Table 4. Number of Subgroups observed the same Evening m
various Combinations and the Sum

Is,Ib 95 iva,IVd 81
Ta,IIa 22 IVe,Va 23
Ia,IIb 27 1va,Vb 23
Ib,1la 29 ivb,Va 34
Ib,IIb 29 Ivb,Vb 32
I1Ia,IIb 56 Va, Vb 92
Iie,1lla 20 Va,Via
1la,IIId 18 Va,VIb 26
I1b,I1Ia 27 ¥b,Via 40
ITu,IIIb 20 Vb,VIb 27
1IIa,IIIb 67 Via,VIb 97
I(Ta,IVa 33 VIa,m 53
IIle,lvb 27 Vla,Ib 52
I1Tb,Iva 36 Vib,Ia 5%
1ITb,IVb %0 VIb,Ib 50
Y 1258

On the basis of the data presented in Tables 1—4
we conclude that the distribution of the groups and
subgroups in the present analysis is better than that
corresponding to the period 1960.0—1965.5 (Teleki and

Gru]lc, 1969). The annual average number of Talcott’s

pairs observations has been increased from 786 (in the
earlier analysis) to 1112 in the present one. The decrease
in the rate of the difference between the smallest and’
the largest numbers of subgroups observed is according
to Table 2 from 12% to 6%, according to Table 3 from
21% to 19% and according to Table 4 from 17% to 6%.
The value of the micrometer—screw revolutign

was regularly controlled. The corrections were obtaimed
on the basis of the analysis 6f observed measure pairs
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from the Washington Catalogue of zenith stars. The
progresive and periodic errors, as well as the temperature
coefficient, were not applied because the analysis of
these influences demonstrates their unreliability (unc)
(Milovanovi¢ et al., 1970). The values of the micrometer
—screw revolution (R) applied for different observing
periods are: 4070826 (1.1.1968—1.IV.1969), 4071060
(1IV.1969-1.11971), 4090660 (1.1.1971— ...).
The last one was obtained from the examinations of
Gruji¢ and Teleki (1984) and confirmed by Djokié
(1985).

The declination corrections were applied on the
basis of the analysis of the observational material
covering 1969.0—1972.5. They were communicated by
Grujié et al. (1975).

‘All latitudes observed by us were reduced to the
FK4 system.

3. LATITUDE CHANGE ANALYSIS

The smoothing—out of latitude values is done by
using the mean values of 10 successive subgroups. Thus
the smoothed latitude is determined by applying the
gravity centre method from the obtained mean latitude
value. A second smoothing—out is not done because no
significant difference between such two smoothings has
been found in preliminary analysis. In Fig. 1 is
presented the curve describing the latitude change over
the period 1969.0—1975.0 after smoothing—out by
using the gravity centre method (full line) and from the
BIH data (dashed line).

SPECTRAL DENSITY/FREQUENCY {c/y)

Fig. 2.

The latitude values for every 0.1 part of a year
taken from the latitude—change curve (Fig. 1) are given
in Table 5.

Using the latitude values from Table 5 we
determine the values of the mean latitudes by applying
Orlov’s method. The values of the mean latitudes
obtained in this way are presented in Table 6 and Fig. 3.

The difference of the mean latitudes between the
maximal value and the minimal one is equal to 07108
being approximately equal to the value obtained from

Fig. 1.

To the latitude values of this period we also apply

the spectral analysis; the spectrogram is presented in Fig.
2. A peak with a Chandlerian period. is conspicuous.

the earlier analysis (1960.0—1965.5): 02083. The enhan-
ced accuracy of latitude determination in the period
being the subject to the present analysis has no influence

9
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«290
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223
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Table 6. Values of Mean Latitude found by using Orlov’s Method

for every 0.1 Year

year (O= 44° 48°4
1969.8 100375
«9 o374
1970.0 374
w1 0373
o2 «372
o3 <372
o4 372
o2 «372
.6 «37%
o7 «378
.8 «381
9 <584
1971.0 « 386
ol «388
o2 «391
o3 « 394
U «397
«2 +399
o6 <400
o7 «398
8 «395
.9 «391
1972.0 «588
i | «588
2 « 586
.3 .382
o4 376
) .368
6 « 360
o7 «356
.8 «323
09 .550
1973.0 o345
" « 340
o2 « 334
3 «328
4 o324
5 322
.6 518
o7 «312
.8 «307
9 «303
1974.0 «300
[ 0296
&2 292

Table 7. Values of Z—term for every 0.1 Year

Godina z-&lan
1969.8 '0'0.1%
. 071
1970.0 .090
ol 112
o2 .070
3 .035
o 040
o5 034
6 057
4 .106
.8 124
09 .104
1971.0 .093
.l 0089
02 o073
03 0063
o4 «105
5 071
.6 .032
o7 +095
8 «105
09 .092
1972.0 001
o2 102
.3 0061
44 «O45
05 '0'0.010
06 -00028
07 #0.066
8 +0,104
09 0118
1973.0 084
o1 .058
2 . 046
.3 0036
o4 .012
o5 027
'7 .090
«8 094
9 074
1974.0 045
ol .051
o2 050
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The Z—term whage values are preddnted in Table
7 we determined using the values of the mean latitude
from Table 6 obtained by means of Orlgv’s formula
from the following realtion

=gt Ap+Z

where ¢ is the latitude value obtained from the
smoathed curve of latitudechanges, ¢, is the value of the
mean latitude obtained by applying Orlov’s formula, Ap
is the latitude change according to the BIH data for
every 0.1 part of a year. :

To the values of the Z—term from Table 7 we
apply the analysis. The form of the harmonic expression
is as follows

Z = + 07066 + 07022 cos (t —31294) (1)

4. s
To the Z—term values from Table 7 we also apply
the spectral analysis. It is seen from the spectrogram
(Fig. 4) that within the Z—term two periodicities are
present: an annual one (more prominent) and another
one with period of 0.76 yr. The presence of a semi—
annual period seems also possible,

SPECTRAL DENSITY /FREQUENCY

' L
098 0.76 F

Fig. 4.

In order to examine the cause of arising of the
Z—term we compare the averaged annual Z—term values
from Table 7 with the annual changes in the instru-
ment’s inclination () whose both changes are presented
in Fig. 5. The comparison indicates a good correlation
between them as seen from the figure. The correlation
coefficient (r) is equal to 0.90. The harmonic expression
for the inclination £ is as follows

B =—0.034 + 07019 cas (t — 31220) )

An earlier analysis of the Z—term and the
inclination § for the period 1967—1968 performed by
Djokié¢(1975), with a phase displacement in the Z-term
(Fig. 6), has also yielded a good correlation between the
two kinds of changes. Their harmonic expressions are

12

Y00+ £
90k 1969.8 - 1974.2
80f
70k
60F
50
Lot
20 1969 -1975.0
~30F
-40F
S0 Tipr 3 % 5 6 7 % .9
Fig. 5.
= — 07050 + 07260 cos (t —26192) 3
Z = + 07051 + 07047 cos (t — 104°6) (4)
with the correlation coefficient r = 0,98.
+0%2}
+0" 1} Z 1967 -1968
i /\ 2
-0 1+1% 0
-02 0“0 ot 1
tobacE o . ar
0423 45 678.0

Fig. 6.

There is certainly a relationship between the
phase change in the Z—term on one side and the applied
protective action and the new way of obsemng
described in the introduction on the other side. It is
important to emphasize here the fact of the significant
diminutions in the periodic part of the Z—term and in
the instrument’s inclination (f) after applying the
protective action on the instrument and pavilion in
1968—1970 (expressions (1) and (2)). It is doubtless
that the diminishing in the inclination faffected the
diminishing in the Z—term. In this way the justification
or the diminishing the instrument’s inclination-in obser-
vations of star pairs beginning with 1969 is confirmed
once more.

The periodic part of the
from vaiations in the Belgrade latitude between 1983.0

Z—term derived -

It
-




ANALYSIS OF CHANGES IN BELGRADE GEOGRAPHIC LATITUDE OVER THE PERIOD 1969.0-1975.0

and 1986.0 (Gruji¢ and Teleki, 1987) has been increased
again to the approximately same value obtained from
the analysis of changes in the Belgrade latitude between
1960.0 and 1965.5 and displaced in phase (Teleki and
Grujic, 1969). Since between 1983.0 and 1986.0 anot-
her programme of determination of changes in the
Belgrade latitude was introduced in observations, adding
in this way series arranged in right ascension to the
existing programme at its empty places, in the given
analysis of that period the latitude change from the data
obtained by applying both programmes is also treated. It
is seen from this analysis that the annual periodic part of
the Z—term is significantly diminished now. The expres-
sions describing the Z—term for the period
1983.0—1986.0 from the original (new) programme and
from the complete one (containing additional series) are
following

Z = +0°063 + 07046 cos (t + 850) (5)
Z = + 07064 + 07005 cos (t + 53°) (6)

Since the additional programme was introduced
in 1983 for the sake of removing the influence (Gruji¢
and Teleki, 1987) which might be due to the error in the
micrometer—screw revolution through the micrometer
differences in the groups of the original programme
having been increased after 1970, the results of the
present analysis and of that concerning the period
1983.0—-1986.0 indicate as the cause of arising of the
Z—term largely the way of composing the programme,
itself, as well as the error of the micrometer—screw
revolution.

Although, we have very carefully examined the
values of the micrometer—screw revolution and the
observational material has been corrected not once by
use of different methods, the present analysis suggests
the presence of some errors being not removed as yet
which can be unifying their influence with other
programme characteristics preserve a negative influence
cn the results of the latitude change examinations.
Therefore we shall have to remove these effects by
acting in both ways: examining the value of the
micrometer—screw revolution and by creating an adequ-
ate programme.

The origin of a period lasting 9 months in the
Z—term is not clear yet. This is a task for the future.

The accuracy of the latitude value is determined
as in the previous paper (Teleki and Gruji¢, 1969) from
the differences (4), A = ¢, — ¢p, where ¢, and gy, are
the latitude values within the subgroups (5 pairs) of
groups observed during the same night. Both the mean
emor Fo and the root—mean—square determination
error of a single observational pairEp =E, V2.5 are
derived. The values A, E,, Ej, are presented in Table 8,

where n is the number of differences A.

Table 8. Values of n, A, E,, &, when n is the number of
differences, A is the latitude difference between subgroups, E 5
mean error, E, mean error of latitude determination from a
single observational pair, for all groups and the programme

Grupa I I 111 v v VI Program
n 108 59 69 88 99 112 535

S -0,005 -0.024 +0,087 -0,042 +0.006 +0.003  +0.002
€ +0.103  #0.103 +0.117 #0.103 +0.075 +0.071 +0.093
FP +0.163 +0.162 +0,184 :0.16} 40,117 +0.112  +0.146

The accuracy of the latitude determination in a
single pair obtained in the present analysis (E = + 07146)
significantly exceeds that from analysis done for the
period 1960.0—1965.5 (E = £ 07272). An approximately

.equal accuracy enhancement occurs in four groups I, IV,

V and VI, whereas in II nad IIl groups a significant
accuracy enhancement is achieved. Since these groups
are observed during the winter observational season, it is
certain that effect is due to the protective actions
described in the introduction. This accuracy of latitude
determination in our observations has been also preser-
ved in the present measurements. This is seen from the
results of the accuracy determination for the latitude
values obtained in the analysis of the latitude changes
between 1983.0—1986.0 on the basis of observations
performed within both programmes (Table 7 of the
paper by Gruji¢ and Teleki, 1987).

4. CONCLUSION

The latitude change at Belgrade during the obser-
ving period 1969.0-1975.0 is gradual. The Z—term (its
periodic part) is significantly smaller compared to both
periods analysed as yet on the basis of observations
within the same observing programme. It is correlated to
the change in the instrument’s inclination. There is also a
relationship between the latitude change and the pro-
gramme characteristics in the micrometer differences of
observed groups. The changes in the mean latitude
(difference between minimal and maximal value) are
apprixomately the same as in the period
1960.0—1965.5. The temperature protection concerning
the instrument, the pavilion and the way of observing
has doubtlessly resulted in an enhancement of the
accuracy of latitude determinations.

In analyses of the latitude change at Belgrade
which will be carried out in the future, examinations of
the charakter of the mean latitude change based on the
entire observational material covering the period
1960.0—1989.0 and following the new latitude program-
me will be of importance.
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46 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS
OBTAINED AT THE GPO TELESCOPE OF ESO--LA SILLA,

H. Debehogne

Observatoire Royal de Belgique, Avenue Circulaire 3,
B — 1180, Bruxelles, Belgique

D. Olevi¢ and V., Protié¢—Benisek

Astronomical Observatory, 11050 Belgrade, Volgina 7, Yugoslavia

(Received: June 27, 1989)

SUMMARY: Precise astrometric positions of minor planets: 383 Janina, 1111
Reinmuthia, 1586 Thiele, 1674 Groeneveld, 2682 Soromundi, 2911 1938 GJ, 3609
Coventry, 3032 Evans and 19 new ones, which provisional designations 1986 OF | —
1986 QC; have been given by the Minor Planet Center, are presenied in tius

paper .

Photographic observations of minor planets were carried out in Augost ana
September 1986 with the Grand Prism Objective (GPQ), 40/400 ciz} a: ihe
Buropean Southera Observatory, La Silla, Chile, by H. Dehehogac,

L. INTRODUCTION

During the mission in August—September
1986, H. Debehogne obtained 536 precise astrome-
tric positions of 27 minor planets with Grand Prism
Objective 40/400 cm at the European Southern Ob-
servatory, La Silla.

19 new objects were discovered and the pro-
visional designations are 1986 QB; - 1986 QC;,
given by the Minor Planet Center.

2. OBSERVATIONS, MEASUREMENTS AND RRE-
DUCTIONS

Minor planet observations were performed
using the Kodak II-0 plates, which were very well
sensibilised in the Optical Laboratory of La Siila.
Three exposures on each plate were done.

Five reference stars of SAO catalogue were
selected per plate. All the plates were measured on
the Ascorecord Zeiss measuring machine of the Ob-
servatoire Royal de Beligique by H. Debehogne.

The method of dependences was used to ob-
tain the precise positions and the Least Square Me-
thod was taken to derive the residuals of the star
positions. The computations were performed at the

Uecle Observatory with the UNIVAC 9200 compu-
ter, using the program defined by H. Debechogne.

3. RESULTS

The results of observations collected during
this mission in 1986 are presented in two Tables.

Table I contains, respectively: the ordinal
number of each position, the object designaticr, or-
dinal number of the plate, date in UT, the topo-
ceniric coordinates « and & for the equinox 1950.0
and the residuals.

For the new asteroids the calcalated positions
only are presented.

in the Table If we give aiso the ordinai num-
ber of each position, the star identification — SAD
number, the last digit of « and & oi the star (pro-
per motions are included), the residuals on the refe-
rence stars, computed for each of there: expcsures
and the dependences.
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CATE UT 1986
PLATE MOM. DAY
10350 9 9.334026
10350 9 9.339582
10350 9 9.,345139
10386 9 11.320486
10386 9 11.325346
120386 9 11,330208
10387 9 114329630
10387 9 11.344791
10387 9 11.349651
104283 9 13.357635
10420 9 13.361805
1742C 9 13.265971
10427 9 14,377083
10427 9 14,281248
10427 9 14.385414
10158 8 29.277777
10158 8 29.282323
10156 6 29.288887
12175 & 31.25659¢
10175 8 31.361458
10175 8 31.3¢53218
18190 9 % 1.313F4}
10190 .9 1.31g401
10190 9 1.323263
10206 9 2.362u499
13206 9 2.366665
12206 9 2.37C€32
10237 9 4,300346
10237 9 4,.,3205902
10237 9  4.321G762
10302 9 7.292707
16302 9 297569
i0302 9 T.302429
10304 9 7.324652
180304 9 7.329514
10304 9 74334373
10350 9 9.324026
10350 9 9.329582
10250 9 9.345139
10387 9 11.339930
10387 9 11.344791
13387 9 11.349651
10175 & 31.356596
10175 8 31.361458
12175 8 31.366318
11188 9 1.26C763
11168 9 1.265623
11188 9 1.270485
10190 9 1.313541
1019C 9 1.3184C1
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41 20.266 -13 07
41 2C.U42 -13 O7
39 £5.474 =13 15
39 55.296 -13 15
39 55,122 -13 15
39 13,290 -13 19
39 13,116 -132°1
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18

NE= 0.1E+15
TRANSITION

2P - 68
3867.5A
c= 0.38E+18

2P - 8s
3652.0a
c= 0.14E+18

2P -10s
3562.9A
c= 0.68E+17

2p - 3D
5875%7A
c= 0.19E+19

2P - 4D
4471.5A
c= 0.14E+17

2P - 5D
4026.2Aa
c= 0.68E+16

2P - 6D
3819.6A
c= 0.36E+16

2P - 70
3705.0A
c= 0.17E+16

2p - 8D
3634.2A
c= 0.15E+16

T(K)

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

5000.
10000.
20000.
30000.
40000.
80000.

ELECTRONS
2WE(A)

0.274E-01
0.291E-01
0.285E-01
0.302E-01
0.310E-01
0.298E-01

0.918E-01
0.935E-01
0.988E-01
0 ~1905
0.104
0.983E-01

0.260
0.249
0.269
0.276
0.270
0.257

0.280E-02
0.302E-02
0.301E-02
0.300E-02
0.299E-02
0.296E-02

0.244E-01
0.218E-01
0.189E-01
0.174E-01
0.163E-01
0.140E-01

0.638E-01
0.568E-01
0.492E-01
0.450E-01
0.421E-01
0.356E-01

0.132
0.118
0.103
0.940E-01
0.880E-01
0.742E-01

0.238
0.:21%
0.188
0.172
0.161
0.136

0.385
0.353
0.312
0.287
0.270
0.228

DE(A)

0.208E~-01
0.202E-01
0.158E-01
0.130E-01
0.110E-01
0.717E-02

0.663E-01
0.601E-01
0.417E-01
0.330E-01
0.258E-01
0.139E-01

0.173
0.133
0.849E-01
0.651E-01
0.495E-01
0.236E-01

-0.770E-03
-0.425g-03
-0.115E-03
0.390E-04
0.832E-04
0.124E-03

0.271E-03
-0.702E-03
-0.146E-03
-0.156E-03
-0.620E-04
0.120E-03

0.116E-03
-0.421E-03
-0.885E-03
-0.387E-03
-0.162E-03
0.201E-03

-0.516E-02
-0.281E-02
-0.188E-02
-0.815E-03
-0.231E-02
-0.172E~-03

-0.13¢E-01
-0.944E-02
-0.426E-02
-0.229E-02
-0.116E-02
-0.194E-03

-0.202E-01
-0.154E-01
-0.569E-02
-0.295E-02
-0.150E-02
-0.159E-04

PROTONS

2WI(A) DI(A)
0.615E-02 0.548E-02
0.690E-02 0.630E-02
0.775e-02 0.717E-02
0.830E-02 0.772E-02
0.871E-02 0.813E-02
0.979E-02 0.916E-02

0.216E-01* 0.181E-01*
0.243E-01* 0.213E-01*
0.272E-01* 0.246E-01*
0.292E-01* 0.266E-01*
0.306E~-01* 0.281E-01*
0.345E-01* 0.319E-01*

0.591E-03 -0.496E-03

0.650E-03 -0.559E-03
0.718E-03 -0.629E-03
0.763E-03 -0.673E~03
0.798E-03 -0.707E-03
0.896E-03 —-0.794E-03

0.152E-01* 0.128E-01*
0.173E-01* 0.151E-01*

0.183E-01 0.180E-01
0.174E-01 0.197E-01
0.163E-01 0.209E-01
0.117E-01 0.203E-01
0.499E-01* 0.466E-01*

0.486E-01* 0.518E~-01*
0.459E~01* 0.542E-01*
0.338E-01* 0.557E-01*

0.870E-01* 0.129*

IONIZED HELIUM

2WI(A) DI(A)

0.528E-02 0.466E-02
0.593E-02 0.537E-02
0.666E-02 0.613E-02
0.713E-02 0.661E-02
0.748E-02 0.696E-02
0.840E-02 0.787E-02

0.208E-01* 0.181E-01*
0.234E-01* 0.210E-01*
0.250E-01* 0.227E-01*
0.263E-01* 0.240E-01*
0.295E-01* 0.273E-01*

0.526E-03 -0.426E-03
0.574E-03 -0.479E-03
0.631E-03 -0.540E-03
0.667E-03 ~0.578E-03
0.696E-03 —-0.607E-03
0.771E-03 -0.682E-03

0.127E-01* 0.107E-01*
0.145E-01* 0.125E-01*
0.167E-01* 0.148E-01*
0.178E-01 0.161E-01
0.182E-01 0.177E-01
0.172E-01 0.200E-01

0.494E-01*
0.480E-01*

0.449E-01*
0.531E-01*



546 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS OBTAINED AT THE GPO TELESCOPE OF ESO—LA SILLA

TAELE le POSITIONS.,

DATE UT 1986

NO OBJECT PLATE MON. DAY ALPHA 195C CELTA 195C PESIDUALS
H= M~ § Qg Yaate M &
351 1986QD03 10302 9 7.3C2429 22 44 25,726 =-14 02 1C.CC
352 1986QD3 10386 9 11.320486 22 40 19,877 -14 04 09,71
353 1986QD3 10386 9 11.325346 22 4C 19.584 -14 04 0S.75
354 1986Q03 10386 9 11.33G208 22 40 19,278 -14 04 09.87
355 1986QH3 Q158 -8 29+27TTT7 22 56 53.333: 13714 32439
356 1986QH3 10158 8 29.283333 22:-56 ©3.056 =13:214 35.02
357 1986QH3 10158 8 29.288887 22 56 52,783 ~-13 14 37.57
358 1986QH3 10303 9 7.308680 22 49 24.659 =14 24 4T7.27
359 1986QH3 10303 9 7.313541 22 49 24,415 =14 24 49,71
360 1986QH3 10303 9 7.318401 22 49 24,174 -14 24 52,30
361 19860X32 13175 8 31435€E96 22 46 13585 =12°33 36,91
362 19860LX2 10175 8 31+361458 22 46 13,317 -12-33 28.84
363 1986QX3 10175 3 21.366318 22 46 13,065 -12 33 u4C.7°2
364 1986QX3 11188 9 1.260763 22 45 2643596 =12 39.28.67
365 1926QX3 11188 9 1.265623 22 45 2€.334 -12 39 41.,30
366 1986CX3 11188 9 1.270485 22 45 26.3577 =12 329 42,82
3e7 19e0QX3 10190 9 1.313541 22 45 23.764 -12Z 29 £9,62
368 1986GX3 10190 9 1.,318401 22 45 22,5C1 =12 43 21.5¢8
369 198€QX3 10190 9 14323263 22 45 234238 =12 4C 3465
370 1986QX3 10206 9 2.262499 22 44 29.0327 -12 46 24,00
371 1986CX3 1C2C6 9 2.366665 22 44 28.8C1 =12 46 5E.61
372 1986QX32 10206 9 2.370832 22 44 2E.575 -1 4€ ET7,21
373 196QX3 10237 9. W3CC346 22 42 48.457 =12 B9 25.C8
374 1986QX3 10237 9 .W305°02 22 H2 HE.168 =12:°59 25,18
375 1986QX3 10237 9 30762 22- 42 8T 919 =1259 2705
376 1986QX3 iC2e0 ¢ IEPS TS 22: N1 B39 T. =186 D261
317 1986QX3 10260: 9 B364235 22: 41 53538 =1& V6 J4+07
378 19860QX3 10260 9 5,369097 22 41 52.284 -13 06 D6.04
379 1986QX3 18282 9 .6.324652 22 41 ° 4,418 =13: Ll 59.42
380 1986QX3 10282 9 6329514 22 411 Gel66 -13 12 01.27
- 381 1986QX3 10282: 9 6334373 22 4k BJu9l2 =13 12 G3.10
382 19860QX3 10302 9 T«29270Q7 22 40 ‘15,6339 -13 17 50.59
383 1986QX3 10202 9 7.297569 22 40 15.096 =13 17 52.14
384 19e6QX3 10302 9 7.302429 22 40 14,852 =13 17 53.85
385 1986QX3 10386 9 11.320l86 22 36 56,468 =13 40 5C.02
386 1986GX3 10386 9 11.325346 22 36 T6.224 -13 40 51.52
387 1986QX3 10386 9 11.3I0208 22 36 SE.989 =13 40 2.9
388 1986RHS 10303 9 7.308680 22 53 9.218 flﬂ 18 17.78
389 198 6RH3 1C303 9 7.313541 22 53 £.922 =14 18 17.83
390 198 6RHE 10303 9 7.318401 22 53 E&.643 -14 18 18.19
391 1986RQ5 10348 9 2296873 23 45 7.921 -14 T4 39.44
392 1986RQS 10348 9 9.301725 23 45 7,657 =14 04 41.0C
393 1986RQ5 10348 9 94336597 23 45 74392 -14 04 42.72
394 1986RGQ5 10349 & 943212847 23 ' 4% T7.C61 -14 D4 44.89
395 1986RC5 10349 9 9.317707 23 45 64803 -14 D04 46459
396 1986RQ5 10349 9 9.322569 23 45 64541 =14 O 4R.07
397 1986RQS 19410 9 12.393749 23 42 24,593 =14 21 35.00
398 1986RQ5 10410 9 12.397915 23 42 24.374 =14 21 36,40
399 1986RQS 10410 9 12.402082 23 42 24.127 -14 21 37.91
Jo]s] 1986RCS 10428 9 14.392749 23 40 264666 -14 32 D0.25
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H. DEBEHOGNE, D. OLEVIC and V. PROTIC—-BENISEK

TABLE 1. POSITIONS.

CATE UT 1986

NO OBJECT PLATE MON. DAY ALPHA 1950 DELTA 1980 PESIDUAL
H M S et M

301 1986QF3 10175 8 314356596 22 52 56.511 -14 04 E7.69
302 1986QF3 G178 <8 314361458 22 52 -56.298 flq CS5 00.11
303 1986QF3 10175 8 31.366318 22 52 £56.080 -14 D05 02.57
304 1986QF3 10190 9 14313541 22 52 14,437 =14 12 41,45
305 1986QF3 10190 9 1.318401 22 52 14.208 -14 12 43,79
306 1986QF3 10198 59 "1+323263 22 52 13.983 =14 12 46.26
307 1986QF3 13206 9 2.362499 22 51 27.553 -14 21 0S5.10
308 1986QF3 10236 9 2.366665 22 51 27.369 -14 21 Cé&.91
309 1986QF3 0206 9 2.370832 22 51 27.182 ~14 21 DE.71
310 1986QF3 12303 9 7.3C8680 22 47 42,987 -14 59 12.42
311 1986QF3 13303 9 74213541 22 47 43,759 =14 59 15,00
312 1986QF3 10303 9 7.3184C1 22 47 43,528 -14 59 17.13
313 1986QE3 12156 8 29.277777 22 54 11.322 =13 51 05,43
314 1986QE3 1E15e¢ %8 290883333 22 54 1C.671 =12 Tl 05.9C
315 1986QE3 10158 8 29.288887 22 54 10.3234 -12 S1 06.22
316 1986QE3 LTO1TS =8 -2Ba386596 22:52 . C.088 '-13.753 25.52
317 1986CQE3 LI TS5 R 3PL361458 22 51 59783 =13 303 28,79
3le 1986QE3 151785 8 31366318 22 §1 59.472 =13 783 21l.:51
319 1986QE3 10190 9 71313841 22 S50 5%9.248 <13 SH 17.57
329 1986QE3 i0i90 9 1l<Z¥a4gl 22 SO 58.939 -1Z 54 18.50
321 1986QLC3 10190 9 “La323263 22 56 5&8:623 -13 54 12442
322 1986QE3 10206 9 2362499 22 49 £5Z.324 =13 85 12.59
323 1986QE3 10206 9 2366605 22 49 E£2.067 =13 85 15.66
324 1986QE3 10206 9 2,370832 22 49 El.809 =13 58 16.21
325 1986QE3 10237 9 4.,300346 22 47 48,159 =13 56 42.5¢
326 1986QE3 18237 19 44305902 22 47 Wi TE9 ‘=13 56 U885
327 1986CE3 13237, 9 4.310762 22 47 47.481 =13 56 49.33
328 1986QE3 10802 9 FEa292N07 22 4Hr3eL.177 ~13 58 26.16
329 1986CQE3 18302 S Se297569 22 44 5,854 ~13'88 36.19
330 1986QE3 10302 9 7.302439 22 44 35.526 -13 58 26.45
331 1986CGE3 10386 9 11.320486 22 40 20.289 =13 59 24.45
332 1986QE3 10386 9 11.325246 22 40 2C.066 -132 59 34.49
333 1986CQE3 10386 9 1V.330208 22 40 19.757 -13 59 24,58
334 1926QD3 10158 8 29./25%Fn7T 22 5359,609 ~12 50 23.1
335 1986QD3 18158 '8l 29.2B3533! 22 53 5%,.261 -13 50 2Z.68
336 1986G03 19158 8 29.288887 22 52 58.915 ~-13 50 24.55
337 1986QD3 10175 @8 31.356596 22 51 47.311 -13 53 S50.17
338 1986Q0D3 10175 8 31.361458 22 51 46,993 -13 53 50.72
339 1986Q03 10175 B8 31366318 -22 51 HE.6T4 —-13 53 51.29
340 1986QD3 10190 9  1.3135&41 22 50 46.178 <1385 18.00C
341 1986Q03 10190 9 '1.318401 22 50 45.871 -13 55 18.45
342 1986QD3 10190 9 1.323263 22 50 45.8567 -13 EE 18.84
343 1986CC3 10206 9 2.362499 22 49 39.082 -13 56 47.22
34y 1986QD3 10236 9 2.366665 22 45 384816 -13 56 4T.47
345 1986QC3 10206 9 2.370832 22 49 284558 -13 56 47.75
346 1986QD3 12227 9 4,300346 22 HT7 354389 =13 59 14,43
347 1986Q0C3 10237 9 4.3035902 22 47 25.C30 -13 59 14.89
348 1986Q0C3 10237 9 4.310762 22 47 34.728 -13 59 15.25
349 1986QC3 10302 9 7.292707 272 44 264325 =14 02 09.65
350 1986GQD3 10302 9 7.297569 22 44 264026 =14 C2 09.82



546 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS OBTAINED AT THE GPO TELESCOPE OF ESO—LA SILLA

TABLE 1. POSITIONS.

DATE UT 1986

NO OBJECT PLATE MON. DAY ALPHA 1950 DELTA 1950 PESIDUALS
' H M S Qg v M '
251 1986QX1 10370 9 10.374304 22 37 444347 -12 38 15.57
252 1986QX1 1037C 9 1C.378471 22 37 43.803 -12 38 16431
253 1986QX1 10387 9 114339930 22 36 4B.274 -12 41 13.28
254 1986QX1 10387 9 11.344791 22 3€ 46,000 -12 41 14,17
255 1986QX1 10387 9 11.349651 22 36 47.713 =12 41 15.27
256 1986QX1 10427 9 14.377083 22 23 £58.924 -12 49 37.20
257 1986QX1 10427 9 144381248 22 32 584691 =12 49 2Z7.7%
258 1986QX1 10427 9 1443E5414 22 23 58,459 =12 49 25,39
259 1986Q¥U1 10133 8 274172737 22 52 7+159 =10 12 39.14
260 19836QW1 10133 8 27.178123 22 52 €.508 =-1C 12 41,50
261 1986QK1 10133 8 27.1€3910 22 52 64650 -10 12 42.56
262 1986Qk1 11157 8 29.256248 22 5C 25.583 -1C 22 13.39
263 1986GNW1 11157 8 29.202152 22 50 25,305 -1C 22 14,
264 1986QW1 11157 2 29.:escss 22 50 25.3235 -10 22 _o.:z
265 1986QW1 13188 9 SLUES 22 48 224522 -1C 35 51.52
266 1986QKW1 17:88 © ‘.-ao 47 22 48 22.29€ -1C 25 T2.7¢
267 1986GNW1 17188 9 1.2552C7 22 4& 22,087 =1C TE Sue,00
268 1986QW1 13234 9 2.296E73 22 47 25.240 -13 40 235.3¢
269 1986CH1 172094 9 2,301735 22 47 254123 =10 40 26467
270 1986CH1 10204 9 2,306597 22 47 344,907 -10 40 22.31
271 1986QKW1 122186 9 3.2760CHY 22 46 S1.811 -1C 44 S7.%6
272 1986QW1 12218 9  2,2230901 22 46 £1.286 =-1C 44 5¢,532
273 1986Q¥1 10218 9 3.285763 22 46 51.G7& -10 45 0C.s6
274 1986QK1 10236 9 £2986 22 46 64505 -1G 49 24,77
275 1986QkK1 19236 9 B7E46 27 U4E £296 =10u89 26,19
276 1926QK1 10236 9 9ZE81 22 46 €4070 =15 49 27.65
277 1986QKW1 10283 9 £E.366€665 22 44 23.,4C1 -10 58 28.77
278 1986QK1 13283 9 6,370832 22 44 33,303 -10 528 29.52
279 1926GW1 10283 9 ©6.374998 22 44 23,144 -1C €& 31.3C
282 1986GQH1 10304 9 7.42#652 22 43 514118 =11 €2 33.79
281 1986QK1 13304 9 ¢329514 22 43 5G.8%4 -11 02 35.57
282 1986QWK1 12304 9 7.334373%3 22 43 5G.709 -11 02 36422
283 1986QW1 19346 9 9.260763 22 42 26.324 -11 10 37.84
284 1986041 10346 9 9.265623 22 42 26,110 =11 10 359.G2
285 1926Qh1 10346 9 9.270485 22 42 25,909 -1i 10 4C.22
286 1986QHW1 10350 9 9.324026 22 42 23.C44 =11 10 E5.62
287 1986Qk1 10350 9 94339582 22 42 22.£19 -11 10 57,33
288 1986QW1 10350 9 94345139 22 42 22,583 -11 1D 58.47
289 1986Qk1 10370 9 104369444 22 41 2,250 =11 15 06.03
290 1986QW1 10370 9 10374204 22 41 Z8.041 =11 15 07.12
291 1986QK1 10370 9 104376471 22 41 37.365 -11 15 CE&.2°C
292 1986QW1 10387 9 11.339930 22 40 564762 -11 18 £6.79
293 1986QK1 0387 9 11.344791 22 4C 564549 -11 18 £8,35C
294 1986QK1 10387 9 11.349€51 22 40 564335 =11 18 £9,39
295 1986QK3 10303 9 7.308680 22 51 23.932 -14 48 04,65
296 1986QK3 10303 9 7.313541 22 51 33,716 -14 48 07.G0
297 1986QK3 10303 9 7.318401 22 51 23.492 =14 48 29.30
298 1986QF3 10158 8 29.277777 22 54 26.924 -132 48 02.25
299 1986QF3 10158 8 29.283333 22 54 264659 -13 48 Du.TS
300 1986QF3 10158 8 29.28B8887 22 54 26.443 =13 48 N7.74
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H. DEBEHOGNE, D. OLEVIC and V. PROTIC—BENISEK

NO

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
21%
217
218
219
223
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
247
242
243
2uy
245
246
247
248
249
250

OCJECT

1986QF1
1986QF1
1986QF1
1986QF1
1986QF1
1986QF1
1926QF1
1986QF1
1986QF1
1986QF1
1986QG1
1986QG1
1986QC1
1986Q61
1986061
1986Q¢C!1
1986QX1
1986G0X1
1986Q¥1
19860QX1
198602

1986GX1
1986QX1
19860X1
1986QX%1
1986QX%1
1986QX1
1986QX1
19856QX%1
1986QX1
1986QX1
1986QX1
1986QX1
1986QX1
1986QX1
1986QX1
1986QX1
1986QX1
19g6QX1
1986QX1
198¢6QX1
1986QX1
1936QX1
1986QX1
1986QX1
1986QX%1
1986QX1
1986QX1
1986QX1
1986QX1

TAELE 1.

DATE UT 1986

PLATE MON. DAY
10175 8 31.366318
11188 9 1.260763
11188 9 1.265623
11188 9 1.270485
10190 9 1.313%541
10190 9 1.318401
12190 9 1.45J_63
102 9 6432465
10282 9 6.32951u
1028 9 6.3743732
11158 9 -.heo7e,
11188 9 1.26562
11188 9 1.27Lues
10808 9 27 317EY]
10190 9 1.31E431
10198 -9 - 1.352%263
THI82 "B 2T7.172237
10133 8 27..7B122
i013% 8 27.18391p
11157 8 29.25€243
1157 8 29,262152
11157 3 29.26&7°55
12188 9 1.245LgS
10188 9 142503247
10188 9 1.2852C7
10204 9 2.296873
1C204 9 2,3C1735
12234 9 24306597
10218 9 3.276041
10218 9 2.28c901
17218 9 3,285763
10236 9 4.282986
1323 9 4,287846
10236 9 4,292881
10282 9 64324652
10282 9 643229514
10282 9 6.334373
10283 9 €.366665
10283 9 6.370832
10283 9 €.374998
10304 9 T.324€52
10304 9 T7.329%514
10334 9 7.334373
10346 9 .260763
10346 9 9.2656232
17346 © 9,27CL485
19350 9 9.334026
1035C 9 9.339582
10350 9 9.345139
10370 9 1C.369u444

PCSITIONMS.

ALPHA 195C

22
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v
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22
&2

v

1
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PRI NN MM NI MOV MM

NN NN
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M

S
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<7 o328
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2€.707
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3€.838
30.J71
33.164.
o e8]
l"*u—f
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-
_»0:434
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LZ.744
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4L e982
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44,735
by,401
44,323

\;

DELTA 1950 PECSIDUALS
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546 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS OBTAINED AT THE GPO TELESCOPE OF ESO—LA SILLA

CATE UT 1986

NO 0BJZCT PLATE MON. DAY ALPHA 1950 OELTA 195G RESIDUALS
H M .S 5 I LA M *
151 1674 GROENEVELD 10386 .9 . 9.260763 22 .41 33,125 512 G2 18.60.~ +8.= 1
152 1674 GROENEVELD 10346 9 9.265623 22 41 32.8930 -12 G2 25.23 - .0 - 1
153 1674 GROENEVELD 10346 9 9,.,270L85 22 41 22.678 =12 .02 21 el mval 5.1
154 1674 GROENEVELD 10350 9 943324026 22 41 29.919 =12 G2 38.10 - 0 - 1
155 1674 GROENEVELD 10350, .9 94339582 22 4]l 29.675 =12 02 39449 .- .0 = 1
156 1674 GROENEVELLC 10350 9 9.3485139 22 41 26,418 -12 02 41,00 - «3 - .1
157 1674 GROENEVELD 10270 9 10.369444 22 40O 44,684 -12 07 1143 = o1 - 1
158 1674 GROENEVELD 10370 9 1C.3743C4 22 40 44,690 =12 07 12.33 - ,1 - 1
159 1674 GROENEVELD 1C370 9 1C.378471 22 40 44,522 -12 C7 13.8¢ - 1 -1
160 1674 GROENEVELD 10387 9 11.329933 22 40 3,065 -12 11 23.67 = «1 - 1
161 1674 GROENEVELL 12387 9 11.344791 22 4C° Z.860 =12 11 24.92 = 1 -1
162 1674 GROENEVELD 10387 9 114349651 22 40 2.643 -12 11 26436 = o1 - 1
263 ~1674 GROENEVELD 10%W20 .9 "13+357635 _ 22 38 37029 =12719 54,22 - 1 =1
164 1674 GROENEVELD 10420 9 13.361E8CS 22 28 26.852 -1Z 19 E5.322 - .1 -1
165 1674 GROENEVELL 12423 9 13.365971 22 38 36.678 -12 19 S6.48 = o1 -1
166 1674 GROENEVELD 10427 9 14.3577CE3 2& 37 E44.12C =12 24 (C€e6E = o1 g
167 1674 GROENEVELL 12427 9 14.+321248 22 37 53.,942 -12 24 D761 - ol £
168 1674 GPROENEVELD 1242 9 1438548148 o2 37 52,771 =12 .24 LE.65 = o1 C
169 26&82 SOPOMUNDI 1C3G3 9 7.3Ce68C 22 5C 33.E26 -14 25 0OC.36 = 0 C
170 2682 SOROMUNDI 13303 9 7.313541 22 5C 23.3132 -14 25 3J32.%2 - .3 2
71,2682 SOROMUNDY 13303 9 - 7.31E431 22 58 324103 =14 25 J35.5E - 2 g
172 2911 193& GJ 12304 9 T7.324652 22 4T 4.84E -1C 57 13.€£1 .+ .0 C
173 2911 1938 CGJ 13304 .9  T+329514% 22 -HT . U4.329: =10 57 15.62 .+ .+3 Z
174 2911 1938 GJ 16334 9 T.334373 22 47 4,:08 -1C 57 17.67 + C e
175 2911 1938 GJ 1G35C 9 9.334C26 22 45 34.131 fll 11 58 o= 0l = &
276 2911 1938 GJ 1USHE a7 P g 3da8ine ety 323880 =1 e d 2. d0esb T2 weidy o= o1
177 2911 1938 GJ 10350- .9 94345129 2285-33s036 =11 12, 02,00.=.,1 = .1
178 2911 1928 GJ JUIBT 9 Tl » &39 T30 w22 UM B Il B =l ) 26 S0 i de i ol om 71
1792911 1938.GJ 10387 9 11.344791 22 44 4,994 =11 26 25.41 - .1 - 1
180 2911 1938 GJ 12387 ...9 11.,30%9651 22 "G4 " Y 5935 =17 26 cdesd =~ ol . =1
181 2911 1938 GJ 10420 9 13.357635 22 42 37.408 =11 43 23.09 - o1 - 1
182 2211 1938 CGJ 10620 .9 13.361805- 2282 27,232 =11 BE JU,B1 = +1 = 1
183 2911 1938 GJ 10420 9 13.365971 22 42 37.060 =11 4C 3642% = o1 - 1
184 2911 1938 CJ 10427 9 14.377083 22 41 E3.794 -11 47 Z3.057 = 1 =1
185 2911 1938 GJ 17427 9 14,381248 22 41 53.615 -11 47 34,78 - .1 - 1
186 2911 1938 GJ 10427 9 14.385414 22 41 53,435 -11 47 26450 - .1 - 1
187 3039 COVENTRY 11188 9 1.260763 22 42 42.902 -14 (02 5146 - 0 - 1
188 3009 COVENTRY 11188 9 1.265622 22 42 4E.606 -14 G2 51,90 - 0 - 1
189 3009 COVENTRY 11188 9 1.270485 22 42 48,312 =14 02 52.13 = .0 - 1
190 3009 COVENTRY 10282 © 6.324652 22 38 14138 -14 03 41.39 = +C ]
191 3239 COVCNTRY 10282 9 €.4329514 22 38 0.866 =14 CI 41.55 - .3 C
192 3009 COVENTRY 10282 9 64334373 22 38 (4598 -14 C3 41.60 - +0 8]
193 3032 EVANS 10282 9 6.324€52 22 36 49.860 -13 59 11.02 - 3 -~ 1
194 3032 EVAKS 10282 .9 - 6.329514 22 36 49.630 =13 59 12.80 = +0 - 1
195 33232 EVANS 10282 9 64334273 22 36 U49.396 -13 59 1l4.61 - .0 - 1
196 19g6QB1 13282 9 64324652 22 36 2C.035 -14 10 22.51
197 1986QB1 102829 . 6229518 22. 36, 19799, 518 10 23,E3
198 1986QE1L 10282 9 e334373 22 36 19.542 -14 10 25.01
199 1986QF1 10175 8 21.256596 22 45 44,989 -13. 55 43,87
200 1986QF1 10175, 8. 3136145822 45 K& 678 ~13. 555 B8, 58

23
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NO

101
102
103
104
105
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
14C
141
142
143
144
145
146
147
148
149
150

24

1586
1586
1586
1586
1586
1586
1586
1586
1586
1586
1£86
1586
1586
1586
1586
1586
186
1586
1586
1586

1£86.

1586
1586
1586
1536
1586
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674
1674

0BJECT

THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THICLE
THIELE
THIELE
THIELE
THICLE
THIELE
THIELE
THIELE
‘THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THIELE
THICLE
GROENEVELCL
GRCENEVELD
GROEMNEVELD
GROLCNEVELD
‘GROENEVELD
GROENEVELL
GRCENEVELD
GROENEVELD
GROEMEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELD
GROENEVELC
GROENEVELD
GROENEVELLD
GROENEVELED
GROENEVELD
GROENEVELD

TABLE 1. POSITIONS.

CATE UT 1986

PLATE MON. DAY ALPHA 1950 CCLTA 1950 PCSIDUALS

H M S 0 v v M '
10282 9 - “€.329516 "22 40 40,002 =12 16 32..9 = .0 C
10282 9 64334373 22 40 39,740 -12 16 24,33 - .0 c
10283 9 6.366665 22 40 37.988 -1Z 16 U4E.66 - .0 n
10283 9 6.370832 22 40 37.758 -12 16 47.53 - .0 s
10283 ‘9 64374998 22 40 27,536 -12 16 48.92 - C C
10346 9 9,260763 22 38 5,535 =12 24 44,13 = ,1 - 1
10346 9 " 9.265623 22 38 5,273 =12 34 45.78 = o1 - 1
1N346 9 9.270485 22 38 5.035 =12 34 47.44 - .1 - 1
10350 . 9 9.334026.22.38 '1.605.=12 35 10.11 = 1 - 1
10350 9 9.339582 22 38 1,315 -12 35 12410 = .1 - 1
10358 .9 ' T9.345139 (22 38 1.G19 =32 35 TReld woelm -l
10370 S 10.369u44Y4 22 37 7,808 -12 41 24.45 - .1 - 1
13370 9 10.374304 22 37 7.564 =12 41 25,76 = .1 - 1
10370 9 10.378471 22 37 7.376 =12 41 27413 - o1 = 1
10286 9 11.320486 22 36 184868 =12 47 21455 = 1 = 1
10286 9 114325346 22 36 18,617 =12 47 23421 = o1 - 1
10386 9 11.320208 22 36 16+364 =12 47 Cle7S = o1l - 1
1CZ87 9 11.339930 22 36 17.841 =12 47 Nge32 - o1 - 1
12387 9 114344791 22 36 17459€ =12 47 13,02 - «1 = 1
130387 9 114349651 22 36 174362 -12 &7 11456 = o1 - 1
10420 9 13.357€35 22 34 25,697 =12 5& 42.48 - .1 - 1
12420 9 13.261€05 22 34 25,501 -12Z 5C 44,35 - .1 - 3
10420 9 13.365C71 22 24 25,303 -12 52 45,21.- .1 -_1
12427 9 14.377083 22 33 45,029 =13 U4 23.4C = .1 = 1
19427 9 14.381248 22 32 44,821 =13 L4 24,58 = o1 - 1
10427 9 14.385414 22 32 44,607 -13 34 26.41 = o1 = 1
13133 8 27.172337 .22 51 5.405 -11 CO 5€e12 .= o2 C
101'38 B 27.178123 22 5L 5,143 =11 100 57,80 .= .4 4
10133 8 27.183910 22 51 4.887 -11 CC 59.24 = ,C o
11157 8 29.25624& 22 49 35.£38 -11 10 57.7C + .G 2
11157 8 29.,262152 22 49 35.569 =11 10 5947 + 0D ol
11157 8 29.268055 22 49 25,309 -11 11 N1.0C + .C n
10188 9 1.245485 22 47 25.556 -11 25 16432 + .0 C
iC138% 9 1.250347 22 47 25.328 -1i 25 18.30 + .C 0
10188 .9 .1.255207 22 47 25.119 .=1. 25 19.29 + .C 0
10204 9 2.296873 22 46 394317 =11 30 15.76 + C G
10204 9 Z2.3C1735 22 46 39.080 =11 30 17,43 + .0 C
1C204 9 2.306597 22 46 38,862 -11 30 18.65 + .0 0
10218 .9 3.276041 22 45 56,211 -11 34 53.31 + .0 C
10218 9 3.2806C01 22 45 55,982 =11 34 55,05 + .3 c
10218 9 «285763 22 45 55,749 =11 34 55443 + .0 e
179236 9 H4,282966 22 45 11.743 =11 39 Z6.51 + .0 C
10236 9 4.,287846 22 4E 114560 -11 3% 27.92 + ,0 0
10236 9 4.292881 22 45 11.346 -11 39 79,29 + .0 0
10283 9. €.366665 22 &3 39.795 =11 49 16.39 + .0 8!
10282 9 6.370832 22 43 29,623 =11 49 15.59 + .0 0
10283 9 6.374968 22 43 29,444 =11 LS 1676 + o0 s
10204 9 T.324652 22 42 £7.767 =11 53 38.01 - .0 C
10304 9 74329514 22 42 57.558 =11 53 279.32 = .C C
10304 9 7.334373 22 42 57,348 -11 53 40,47 - .0 c



546 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS OBTAINED AT THE GPO TELESCOPE OF ESO—LA SILLA

TAELE 1. POSITIONS.

CATE UT 1986

NO ODJECT PLATE MON. DAY ALPHA 1950 DELTA 1980 PESIpDUALS

H M 'S 0 4 B M ¢
51 1111 REINMUTHIA 11157 8 29.268055 22 46 46,008 =10:37 03692 '+ .43 C
52 1111 REINMUTHIA 10188 ¢ 1.24548% 22 44 33,555 ~-10 S4 47,57 + .0 s}
53 1111 REINMUTHIA 10188 9 1.250347 22 44 33,342 -10 54 49.u44 + .3 0]
54 1111 REINMUTHIA 10188 9 255287 22 44 33,128 =10 54.5%.15 + 0 3
55 1111 REINMUTHIA 10204 9 2.296873 22 43.46.333 =11 01 C1.09 - .0 g
56 1111 REINMUTHIA 10204 9 2,301735 22 43 4&.094 =11 81 0279 - L0 c
57 1111 REINMUTHIA 1C204 ¢ 2.306597 22 H3(95.877 -11 01 34.50 = .0 c
58 1111 REINMUTHIA 15218 9 3.276041 22 HZ} 2.456 -11 (06 46,56 - .0 2]
59 1111 REINMUTHIA 130218 9 3,280901 22 42 -2.241 =11 06 48,15 - .0 8]
60 1111 REINMUTHIA 10218 9 3+288763 22 u3.% 2018 -11 06 49:89 ~ 0 C
61 1111 REINMUTHIA 10236 ©9 o 282986 22 42 17.220 =11 12 28.7C = «3 Q
62 1111 PEINMUTHIA 10226 9 L.2ETEUE 22 42 17.026 =11 12 40.26 - .0 a
63 1111 REINMUTHIA 10236 9 4,.,292881 .22 42 16.793 i lde 12 B3O8 2= 0509 8]
64 1111 REINMUTHIA 12283 9 6366665 22 40 43,962 =11 24 FGedl = =g R
65 1111 REINMUTHIA 17283 9 6.370832 22 40 434785 =11 24 43,48 - .0 6
66 1111 REINMUTHIA 10283 9 6374998 22 4G UZ L5868 =11 24 UL2,36 = o0 &
67 1111 REINMUTHIA 13246 © JCEDT763 22 38 I64249 =11 40 £3.06 = -l = 1}
68 1111 REINMUTHIA 1CZue 9 9.265623 22 38 2044 -11 40 S4.,28 - o1 - 1
69 1111 REINMUTHIA 12346 9 9,270485 22 38 35,808 =11 40 ©5.90 - .1 - 1
70 1111 REINMUTHIA 10250 ¢ 9324026 22 Z8 324914 =11 b1 16427 = &1 - .
71 1111 REINMUTHIA 1C35C ¢ 92239882 22 38 224661 =11 41 lcsb6T = wl = :f
72 1111 REINMUTHIA 1035C ¢ 9,245139 22 38 22.418 -11 41 25.34 - 41 = 2
73 1111 REINMUTHIA 10387 9 114339930 22 37 62022 ~-11 52 0%9.80 - ¢ = 1
T4 1111 REINMUTHIA 10387 <9111 384797 22 37 B§831° ~11 52 10«12 = W) = 2
75 1111 REINMUTHIA 10387 9 11.349651 22 37 Ce6H6 -1l 2L)NE9 = I 3=t
76 1111 REINMUTHIA 12420 ¢ 13-3§7635 2235 804613 =12 028128 i~ o1 =1
77 111} RPEINMUTHIA 106820 9. 13,2361 E05 22 35 ML M3 =12 020u2,50 = %1 =1
78 1111 REINMUTHIA 10420 9 13.3€5907¢1 22 35 43.2%9 =202t 43557 =51 =1
79 1111 REINMUTHIA 1C427 9 14H571083 Q. 34 SELFONIF12 LTBA6E = o1 = L
80 1111 REINMUTHIA 10427 9 14,3812¢#8 22 34 58il116 -12 07 53.0C - «1 - 1
81 1111 REINMUTHIA 10427 © 14.385%414 2 FUET T =12 0 54431 ]l = 1
62 1586 THIELE 10133 8 27.172337 22 49 40.161 =11 09 30.21 + ,O a3
83 1£86 THIELE 11323 8 27.178123 22 49 29,854 =11 B9 32+.62 “+ 0 C
84 1586 THIELE 10133 '8 27.18391C 22 49 39,531 -11 09 35.00 + .0 s}
85 1586 THIELE 11157 8 29.256248 22 47 5C0.698 -1 FFE2¢iE Y o1 c
86 1586 THIELE 11157 8 294262152 22 47 EL.407 =11 23 Z4.27 + .1 G
87 1586 THIELE 11157 8 29.,268055 22 47 50.107 =11 23 37427 + o2 e
88 1%86 THIELE 10188 ¢ 1.2454€5 22 45 11.75¢ -1! 43 21,15 + O n
89 1586 THIELE 10188 ¢ «250347 22 45 11.493 =11 43 23,09 + L0 5}
S0 1586 THIELE 10188 9 1.,255207 22 45 114231 =11 43 35.02 + 0 C
91 1586 THIELE 10204 @9 2.296873 22 44 15,422 =11 59° 2737 #: .0 0
92 1586 THIELE 10204 9 2.301735 22 44 15,159 =11 S0 29,44 + .0 s
93 1586 THIELE 10204 ¢ 2.306597 22 44 14,919 fll SPLTL 56 . 0 = 1
94 1586 THIELE 10218 9 3.276041 22 43 23.132 =11 56 53.00 + .0 0
95 1586 THIELE 10218 9 3J.2809C1 22 42 22.866 =13 56 55.24 + .0 )
96 1586 THIELE 10218 9 34285763 22 43 22:602 =11 56+56.93 + 4D 0
97 1586 THIECLE 10236 9 4,282986 22 42 29.195 -12 03 26.0C0 - .0 0
98 1586 THIELE 10236 9 4.,287846 22 42 28,925 =12 C3 27.56 - .0O c
99 1586 THIELE 10236 9 4.292881 22 42 28.6%54 =ie G2 29.9u4 - .0 (o)
iOU 1586 THIELE ig2ee 9 64324652 22 4C 4Q.256 -12 15 272.27 - .0 "
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26

NO

V@O UTE WN -

3283
383
383
383
283
383
383
383
383
383
Z83
383
383
383
Ze3
283
33
233
383
3&3
z83
83
383
383
383
383
383
283
383
383
383
383
383
383
283
383
783
383
283
383
783
‘383
383
383
383
1111
1111
1111
1111
1111

OBJECT

JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JAHINA
JAMINA
JANINA
JANINA
JANINA
JAMINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
JANINA
RETNMUTHIA
REINMUTHIA
REINMUTHIA
REINMUTHIA
REINMUTHIA

TABLE 1.

FLATE MONe DAY

10133
10133
10133
11¥57
1 ETRT
11157
10188
16188
10188

204
13204

10204

in21e

0218
19218
19236
10236
10236
10282
10282
10282
17283
10283
10283
10304
10304
10304
10346
10346
10346
10350
10250
10350
1027C
10270
10370
10387
10387
10387
10420
10420
10420
10427
10427
10427
10133
16133
10133
11157
11157

WD OOMO OWOVI VO OVOVIOVOYVIOVYVOYYOVO VWOV OVOVOVVIOOVOYOVYVOOVOOVOOP®W®®™MOOD®D

27.172237
27 5576123
27.183910
29.256248
29.262152
29 .268055
1.245485
14250347
1.255207
24256873
2.30173%
2.3G6597
3.276041
3.260901
3,2E857672
44282986

4.287846

4.59"551
t. -.J-"'C
6 -2951u
6.334273
64366665
6+370832

374698
7.324652
329514
7.2342732
9.260763
9.265623
9.,270485
9.334C26
9.339882
9.345139

13.369441

10.374304

10.27€471

11.33$930C

11.344791

11.349651

13.357€35

13.361805

13.365971

14.,377083

14,381248

14 355414

27.1723237

27.178123

27.183%10

29.256248

294.262152
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POSITIOMS.

1950

<
-~

9.516
9275
$.000
2 T1+258
364791
366519
c2+12C
21 #8923
21675
S 4 e ST
33920
32 «BET
4S 477
49,252
49.021
24363
2,167
2947
25.914
26.7C9
29, 4E6
27.593
27 B3N
27.543
Ly,396
Ly ,155
43,9324
1€.605
16¢377
164157
13,229
12,965
] 2Ty
264626
26427
2€ 4224
43,340
43,142
42.915
14,473
14.324
14.156
20.307
3C.1326
29.954
1e.C08
17:761
4e,5uC
46,292

CCLTA 1650

=12
=12
=12
=12
=1
-12
=12
-12
Fl2
=1D
=1C
~10C
~10C

-1

(VW NI NN

£
V& &P LIWW

49
49
cu
Sy
4
c9

1=
-

£s
o
Ju4
c4
14
la
14
14
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19
i%
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28
€

2 2¢

-
4

28
23
33

v

L]

Uy .72

el 3
4g.32
1€.47
20.23
2204
21.64
22.54
24.87
3e.42
38432
0,78
2844

37138

¥ §

3

L6
46
4é
53O

50 2

e

€0
24
24
24
z6
3T

FSIDLALS
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«0
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.1
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B
.0
ID

’a

'G
» 2
« 0
«0
oG
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L

(i ]

.0
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»0
o0
.0
o0
#1
ol
o1
il
e
o1
1

+ 4+
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L2

OBSERVATIONS
1 2 3
s 5 6
Te? Bon 9

1070 117 - a2

13 14 15

16 17 18

19 20 21

22 23 24

25 26 27

28 29 30

NO SAO

165335
165325
165355
165382
i65388
165310
165322
165326
165337
165357
165235
165322
165285
165310
165338
165260
165285
165322
165204
165282
165322
165285
165233
16531C
165232
165316
165265
165255
155283
165304
165276
165235
165218
165233
165233
165299
165247
165255
165282
165319
i6s5247
165257
165299
165304
165282
165243
165220
165228
165255
165282

fAELLE

POSITIONS USED

S
+45,989
+28.910
+22,790
*49,317
+28.359
+08.313
+37.788
+29.502
+53.668
+3€6.708
+45.,989
+37.788
+36.164
+38.313
+58.121
+43.997
+2€.164
+07.78¢
+22.857
+29.0Cs
+07.788
+76.164
+3(.279
+08.213
+29.C06
+48.494
+36.164
+12.374
+30.279
+22.857
+48,171
+06.630

+55.326°

+3C. 279
+46,789
+06.147
4224373
+12.374
+29.006
+08.313
+22.373
+24,270
+364147
+22.857
+29.006
+53.351
+33.162
+42,174
+12.374
+29.006

55.88
58.30
49.56
46.96
56.80
33.25
56.18
22467
29.54
23.2C
55.38
5618
47.10
33.25
56480
27.61
47.1C
S€.18

14,56 °

07.6C
5¢+18
47.10
21.48
33.25
CT7.6C
49,63
47,10
44,64
21.48
14,56
11.84
37.39
31.17
21.48
3G.67

14,57

44,17
44.04
07.60
33.25
44,17
S54.59
14,57
14.56
07.60
19.0¢é
13.35
59.89
44.64
G7.60

2¢ STAR RUSIUUALSS DePLICLCMNCES.

S
+C.035
=0.C51
+0.042
+C.C17
-0.042
-0.028
+0.C67
-0.04C
+0.0iC
-0.009
-0.024
+0.037
=C.01°
+0.C14
-0.C07
-C.NG7
+0,002

+C.038

-0.316
+C.017
-N.01C
+0.0C1
-C.012
+C«012
+06,C0¢
+0.C04
-C.C2C
+C.017
-C.017
+C.Cl6
+C.01C
-0.C07
-0.011
-C.012
+C.021

+C.0l¢6

-0.012
+0.001
+C.017
-0.023
~-0.C46
+C.C34
+0.014
-C.050
+0.049
-.-026
+C.034
-8.015
-C.C2C
+C.028

L i
+0.26
=0.53
+0.62
+C.05
-J.40C
~0.23
+0.75
70-30
-C0.12
-0.00
+0.21
-0.07
=G0.27
+0.55
‘Uuuz
+0.34
-0.47
=007
+C.47
=0g22
+0.31
+0.18
+3.58
L)
=J.59
«0a32
+J.45
=0+30
+0.07
+3.14
-0.3¢
+0.87
-0.69
=3.0C
+0.21
+0.60
-C0.46
+0.22
+0.33
-0.70
+0.92
-0.89
+0.18
+0.3%
-0.6C
+0.29
-0et7
+0.52
~Jel7
+0.12

S

+0.022

-0.049
+0.043
+0.,014
-0.041
'00023
+0.C56
-0.038
+0.C1¢
-C.011
-0.015s
+C.017

-0.0C3

-C.005
+0.C06
-0.C10
+2.004
+C.006
-0.02C
+0.221
-C.318
+3.307
-3.020
+C.C24
+2.C37
-C.G3cC
-3.02

+3.319
-C.023
+0.025
+0.3018
=0.019
-G.00°
-U.C17
+C.026
+C.028
-0.020
+0.002
+0.029
-0.039%
-C.043
+0.026
+G.033
-0.034
+0.,028
~G0.023
+0.032
-C.016
-0.012
+0.019

STAF RESIDUALS

[}
-C.02
-0.29
+0.€64
-0.!9
-C.14
-C.21
+0.48
-C.20
~0.06
70001
+C.48
-0.47
-C.0€
+Cotl

-0, 38

+0.27
-G.45
-3.09
+C.55
ST
+C.20
+0.37
+C,.51

-C.29
-3.79
-0.27
+C4.30
-C.21
-c.p01
+G.19
-0.09
+0,.28
-C.506
-G.15
+0.325
+0.64
-C.l9
+C.27
+0,32
-0.73
+0.,78
-0.75
+0.14
+0,33
-0,51
+0.24
-C.41
+0.52
-C.50
+0,17

o
-

+0.C28
-0.04%
+0.042
+0.011
-0.037
-0.021
+C.05C
+0.,032
+0.C11
-0.008
-C.CO%
+0.013
-C.0Cs
+0.002
-0.c01
-0.C09
-0.002
+0,0C7
-0.022
+0.02°

=0,01%

+0,C03
-D.C2C
*0.,021
+0,.C11
+0.CCu
-J.020
+G.C17
-2.01¢€
+0.015
+C.C2C

-~ e
=J«022

:30005
-0,C17
+0.02¢
+0.014
-2,.,009
-C.00u
+0.,022
-0.022
-0.026
+C.C1l1
+0,.028
-0.082
+C.0u2
70.828
+0.039
=g0.C19
-G.016
+C.024

-G.18
=Je1l1
+0.55
-0.29
+0.03
-0.24
+0.77
=3e31
=G.12
-G.C0
+0.33
-0.,27
“Cell
+0.43
=033
+0.28
=371
-C.C8
+C.44
-0.32
+0.18
+3J.28
+2.49
=Ce27
=078
=0el9
+3.21
'G-!S
=C.C1
+0.1k
-0.C9

+l.22

-0el8
-C.01
+0.C6
+0.€1
=Jel8
+C.20
+0.24
-0.68
+0.78
-0.68
+0.00
+0.52
-0.63
+0.47
-0.72
+0.867
~Cel1
-0.01

+0.568021
+0.071707
+0.100058
-0.1529%4
+0.413208
+0,341733
+C.141912
-0.078912
+0.123149
+C.l67118
+0.063495
+0.116907
+0,279944
+0.3066862
+0,232801

-0.145581"

+C.153614
+0.25953S
+0,45542C
+0.27€9¢€1
+0.142709
+0.275284
+0.,215718
+Q 302917
+0.162372
+0.118077
+C.356229

sSc

+2,16C757

+C,T785C4C
+0.27989%96
-C.0T72026
-0.122374
-C.05119%5
+C,362254
+0,.,468340
+C.174124
+0.22287%
+0.,24C52C
+C.166826
+0.,095537
+0,424557
+0,21191°%
-C.294084
+0.088153
+0.269458
+0.491342
+0.228562
-C«239707
+C.088229
+0.231363

CEFEMNDENCES

+0.568636
+C.071961
+0.099982
-C.153611
+C,412981
40.742379
+C. 142264
-2.C78666
+0.127667
+2.466155
+C.062761
+C.116588°
+0,2€0512
+3.207380
+0.232759
~0.165467
+C.153783
+0.25331¢
40,455 742
+C.277624
+7.141926
+Ce2755332
s2.316212
+3.2502872
+0.1637€7
40117453
+2,056027
424161151
+7.335468
+2.27980C
-N,372879
-7.182129
-0.C5377¢C
+C.AB126C
+2.464278
+C.174170
+0,222509
+C. 240554
+0.166612
+0.095155
404425003
+0.212339
-0.094 285
+C. 087641
+0.369311
+0.491898
+0.228952
~0.039442
+C.C28043
+0,230549

+0.569410

+0.,07228¢C
+3,099%19
-C.154338
+C.412729
+0.,242C69
+0.142573
=P 0723284
+0¢127572
+2.,4651730
+0.061921
+2,116128
+0,281064
+0.307964
+0,232854
-N.145323
+2,153921
+3.257186
+0,456200
+0.272266
+C.141182
+C.075%13
+2,71€63¢
+0,732123
+2,166173
+2.11674E
+2.335919

-+0.16168¢8

+2.338962
+5,279753
-C.072895
-c.121914
-0.05327%
+0.84C950
+0,.46413C
+3.174227
+0.3264122
+3.24060G
+7.166369
+3.094680
+0,425579
+0.212748
-C.094751
+0.087254
+0%369170
+0.4919%3
+0.229392
-0.939245
+0.087809
+0.230086
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OBSERVMTIONS
31 32 33
34 35 36
37 38 3¢

40

43

46

49

52

55

538

41

4y

47

50

53

56

59

42

43

S1

54

57

60

NO SAO

165232
165233,
165246
165257
165255
165218
165220
165232
165246
165228
165228
165233
165235
1652172
165220
165255
i65228
165238
165235
165257
165218
1652c8
165197
165184
165192
16523¢
165225
165355

165382

165228
165326
165337
165357
165353
165373
16533F
165322
165285
165325
165337
165260
165285
165322
165304
165282
165232
165322
165285
165337
165268

TACLE

POSITIONS USED
S ..

+44,370
+46,739
+17.785
+24,270
+12.374
+55,326
+33.162
444,370
+17.785
+42,174
+42.174
+46.789
+364680
+55,326
+03.162
+12.374
+42,174
+31.387
+06.680
424,270
+55.32¢6
+31.387
+26.33C
+4C.617
+11.6%58
+45,989
+28.91C
+22.790
+49,317
#284359
+29.502
+53.668
+36.708
+38.993
+52.719
445,989
+07.7838
+36.164
+28.91C
+52,668
+43,997
+36.164
+07.788
+22.857
+29.306
+29.006
+307.783
+36.164
+53.663
+26.837

07.76
3C.67
42.42
54.59
44 .64
31.17
1335
07.76
42 .42
59.89
59.89
30.67
37.39
3117
12.3%
44,63
59.39
42,28
29 039
54,59

1.17
42,28
5% 9

& i

e _PT
e

22,20
S55.E€
58.3C
49.56
46 .96
58.817
22.67

"29.54

23,20
26439
57.67
55.88
56.18
47.10
58.20
29.54
27.61
47.10
56.1&
14.56
07.60
07.60
56.18
47,10
29.54
14.54

2¢ STAF RESICUALS,

S
+0.02C
-0.C27
+0,014
-0.013
+0.00%
-0.022
+0.024
+C.011
-0.0GS
-G.006
-C.037
+0.052
s0.032
-0.00¢%
+0.027
+C.0135
-C.012
+0.005
+0.0C6
-0.011
+0.013
-0,028
+C.C14
+C.002
-C,002
+C.03%
=DsCH1
+0.042
+0.017
-0.043
-C.C24
+G.0CS
+0.01¢
+0.041
-C0.037
-C.039
+0,028
-0.001
-C.C26
+C.028
-c.007
+0,002
+3.008
-2.016
+0.017
+0.02¢9
=1re 683
-0.004
+0.,303¢S
-0.0Ceé

e
=0.68
+0.67
+0.03
+0.18
-0,23
j3.3°
~0.23
+0.96
-3.56
+0.22
-0.07
+0.22
-0e1°%
+0.17
-0.17
-Cel4t
+0.49
-Ce34
+J0.12
+0.18
+0.06
-C‘.IC
+0,.01
+3.26
-0,02
+J.2€
=Le82
+3.062

+0.CS

= {10
+0.65
~0.72
+C.0S
-Je43
+0.46
+0.07
+0413
=009
+0.16
=02

+0.34
=Col47
-3.07
+0.47
-0.228
=012
+0.19
+3.36
=0e12
+0.01

STAR RESIDUALS

S

+C.021

-C.024
+0.00¢
-0.00%9
+3J.006
-0.028
+C0.026
+C.011
-3.0CS
-0.007
-0.043
+3.066
-J.042
=G.002
+0.021
+0e022
-0.020
+3.,001
+0.028
=0.C32
+0.020
=C.C37
+0.CC¢
+3.316
-C«00¢%
+0.C32
-0.349
+2.CH2
+3.014
-0eC4l
-C.031
+3,C0€
+J.020
+5.054
~JeCHE
-C.02

+0,C08
+0.008
-8.025
+C.CH0
-3.0310
+0.0304
+C.006
-0.020
+0.021
+0.024
-0.042
-C.C06
+0.02%8

-0.004

DEPENCERICES o

DEPENPEMNCES

e S e
=0,69 +0,018 =0.58" +0.161154 +C,162104 +0.,1629€1
40,67 =0,012 +3.55 +0.184077 +3.184948 +0,1858C2
+0,11 -C,016 +0s11 +0,1968730 +0,198592 +0.198446
+0.16 +0.002 +0412 +0.195252 +0,194391 +0,193513
~0,25 +0,008 -0,21' +0.260745 40.259965 +0,259278
=0.11 =0.029 -0.03", -0.0250348 -0.024359 -C.023648
<0.41 +0,030 =-0.58 +0.017826 +0,018323 +C.018817
+0.70 +C.012 +0.76 $0.278508 +C.2784C1 +0.27€320
-0.42 -0.006° -3.46 +0,557152 +0.,556237 +3,.555302
40425 -CoC08 40431 +0.171542 +0,171397 +0.171209
-0.16 -0,042 -0.,27 +0.20425C 40203798 +0.20%356
+C.21 +0.,062 +3.45 +0.391502 *0,390656 +0.289629
-0413 -0.04C =0426 +0.41656C +0.415889 +C.415126
=0 .06 -0.005 -G.03 -0.021058 -2,C29855 =3.02852
*Co14 +0.C24 +0.16 +C,018747 +C,01°511 +0,.020414
-2.35 +0.010 -Ce40 +0.300936 +0.0CC065E5 +3,3004C2
+0.39 ~0.,C07 +0.44 +0,285G75 +7,2u6068 +0.246185
-0431 -0.CC5 -0+23 +0.UBUTEZ +0.464656 +0.,465067
+042C +Co023 #3417 +C,227767 +2.227766 +0.,227771
+0.07 =0,021 +C.12 +0.361322 +0.067354 +C.06C575
0,01 +Ce019 +0e05 +0.691807 +3,690873 +2,669845
=002 -0.039 -0el3 +0.280457 +0.280374 +C,.280308
+G.CO +C.C18 +3,N9 =N,231812 ~-C.331204 -C.330486
-~0.17 +G.0GC6 =203 ~=G0o114323 -T.112€50 =2,113061
+0.C5 -0.,004 +2.01 +0.173871 +0,173e37 +C.173297
-NeC2 40028 -0.13 +C.385€672 +0.CE6241 +0.287C78
-0.29 -C.C4E -C.11 +C.€132212 +0,617513 +2,6178322
+0.64 +0.N43 +3,55 +C.2Z0C0612 +0.3IC0S1E +0.30C406
=Ce19 #CaN31 =5,29 +C,.259680 +0.2589707 +2.258099
=Cell ~NeG37 +0.03 =-Ca259182 =0,259275 =-N.25%415
+0,54 -0,034 +C0e75 +C.843575 +Q0.841412 +3,842301
~0.86 +C+C0CZ =Ce75 +0.412457 +0,0818876 +2.419413
-0.08 +0.225 -0.01 =0.14929327 =3,149777 =3.149467
-0.86 +0.064 -0e61 +0,206842 +04,206275 +0,.205559
+0,85 -0.057 +Ce61 =C,315548 =3,316786 =T.317846
+0.29 -0.021 +0e28 =Co.312671 -0.312774 =0.3129%52
-C.25 +0.004 -0.09 +0,3513C6 +0.C51411 +C,.0515%54
+0,03 +C.005 =0e03 +0,663720 +0.664059 +0.664777
+0.18 -C.021 +0,21 +0.551826 *+C.S51491 +2,5511°95
-0+25 +Ce033 =0e33 +0.086209 +5.04S512 +T.34542¢€
+0.37 -0.C0° +0.28 +0,492866 +C.u498977 +0.499C39
-0.4% -C.002 -0431 +0.212525 +0.212694 +0,212867
-0.09 *0.007.-0e06 +0,257106 +C.7559C4 +C.354795
+0.55 -0.022 +3.44 -C.0863°9 -0,086092 -0.0385818
-0.37 404025 =0.22 +C0.01789C +0,018516 +0.319117
~0e33 +0.C23 =Co23 +0.157544 +0,157946 +0,158396
+C0.1¢ -0.CHS +C,19 +C,0009727 +0.009550 +0.309296
+C .40 ~0.002 +0e28 +C 260467 +0.262725 +0,262978
“0o13 +0.5029 =0ei5 +C.012760 +C.012221 +040211639
0409 =0.005 -0¢C8 +0.5E735C2 +0,557547 +C.55759C
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62

OBSERVATIONS
61 62 63
64 65 66
67 68 69
70 71 72
73 T4 ;5
76 77T 718
79 8C 81
82 83 84
85 86 87
88 89 90

165322
165316
165285
165255
165268
165299
165247
165255
165282
165310
165228
165255
165282
165285

165268 °

165232
165233
165246
165257
165255
165228
165233
165235
165218
165220
165255
165228
165208
165235
165257
165154
165192
ies218
165208
165228
165335
165325
165355
165382
165388
165310
165322
165326
165337
165257
165335
165322
165285
265310
165338

TABLE 2.

POSITIONS USED

s
+07.788
+48.4094
+36.164
+12.374
+26.837
+06.147
422,373
+12.374
+29.006
+38.313
+42.174
+12.374
+29.006
+36.164
+26.837
+44,370
+46.789
+17.785
+24,270
*12.374
+42.174
+46.789
+J€.680
+55.226
+03.162
+12.374
+42.174
+31.337
+06.680
+24.,278
+4C.€17
+11.658
+55.326
+31.387
+42Z.174
+45.,989
+28.910
+22.790
+45.,317
+28.359
+08.313
+07.788
+29.502
+53.668
+3€.708
+45,989
+07.788
’36-{6“
+0€.313
+58.121

56418
49,68
47,10
44,64
14.94
14,57
44,17
44 .64
07.60
33.285
59.89
by, 64
07.60
47.10
14,95
C7.76
3Ce67
“Z .“2
54459
44 .64
59.39
30.67
27.39
3V e s T
13435
44,63
59.89
42.28
27439
54,59
15.35
22.30
31.17
42,28
59489
€5.38
58.3C
49,56
46.96
58.80
33425
S6.18
22.67
29.54
23.2C
55.88
S6e18
47.10
33.25
564380

S
-0-010
+C.014
-0.011
+0,001
+0.006
+0.016
-0.012
+0.0C1
+0.017
-0.023
+N.C08
-C.023
+C0.C17
-C.C006
+C.C04
+0.02C
-C.027
+0.C14
-C.012
+0.205
-C.027
+0.C52
“0.032
=3, 00°
+0,027
+C.C12
~0.M12
+0.00¢8
+C.CC06
-0.011
+C.Clu
-0,.,008
+0.011
-0.C18
+C.00C
+0.03¢
-C.DSI
+0.042
+0.C17
-0.043
-0.028
+0.067
-0.04C
+0.01C
-C.009
-0.024
+0.037
-0.019
+0.C1l4
-0.007

L
+G.3¢8
~Celt7
+0.24
+G.C2
-0.18
+C,.€0
-0.46
+0.,273
+0.33
-0.70
+0,.,2%
-0.68
+C.42
-0.37
+3.08
=0 .65
+0.67
+C.03
#0018
-3.23
-0.37
+0.,22
~t'e 1S
+3s17
f2017
-0.45
+3.49
-C.34
+C0.12
+0,18
+3,.61
= 5
-0.02
G222
+J.1¢
+0.26
-0.53
+0.62
+0,.,05
-0.40
~0.32
+0.7%
=3.3C
=-0el12
-J.0C
+C.21
‘3007

-C.27

+0.55
-C.42

STAR RESICUALS.

STAR RESIDUALS

S
-0.0C4
+G.011
-0.019
+0.0C¢
+0.006
+0.028
-0.C20
+3.002
+0.029
-0.,03¢%
+C.CO06
-0.017
+0.C12
-0.0C4
+3.002
+0.021
-C.024
+C.CO6
-0.0029
+C.036
-C.042
+2.066
-JeCl2
-3.C32
+0.021
+C.022
-0.020
+0.3C1
+J.028
2
+0.031
-0.022
+0.C12
-0.026
+0.005
+C.032
-0.049
+C.0u43
+0.014
-0.041
-0.023
+0.C56
-£.C38
+0.016
-J.011
-3.C1€
*0.017
-0.003
-0.03as
+0.206

-Ce.

L
+0.27
-0.22
-C.14
+C.13
-0.08
+C. 64
-0.409
+0.27
+C.32
*«0,73
+*0,32
~-0.8C
+0.27
+0.23
-0.02
-0.69
+N,€E7
+0.11
+7,16
-0.25
~Cis16
+C.21
P89 423
-G.C6
+Ce 1t
-0, 35
+0.39
-0.31
+C.2C
+C.C7
+C.58
-C.56
-N.10
=013
+C0.21
=-0,C2
‘0029
+C.64
-0.19
-0.14
-U.Zl
+0.48
-0.2C
-%.036
-0.01
+C.48
-Q,47
-0.08
+0.41
-0,35

CEPENDTTCE S

S
-0.C07
+0.,01F
=B 022
+0.0C6
+C.0C8
+0,014
-C.00°
-0.C04
+0.C23
-2.,0323
+C.C36
-G.C17
+C.018
=d.C12
+0,C06
+3.01¢8
-0.3i2
-C.Cl6
+2.002
+C.0C8
-0,.0u2
+C.082
-CeNu4GC
~ColCE
+2.024
+0.Cl0
-C."07
-Cs£08
022

~
=L el

® Lk & i §
Iror
n 4

+Celcc
--.Cle
+C.012
-C.C24
+0,C02
+C.028
-C.CMS
+0.043
+32,011
-0.037
=%eQ¢1
+0,0EC
-0.032
+0.C11
-C.C08
=0.0e%
+C.Cl1l3
-N.0206
+0.0303

-C.CC1

+0.13
=013
-G.0C
+0.C4
-C+04
+0.61
-C.48
+2.30
+0.24
-J.68
+0.31
=0.75
+C.18
+3.21
=Qe¢39

-n ('8

+0+55
+0.11
+0.12
=021
-Ce27
+C.4C
=Dierg®
- 022

*0d

-3.43
+Colb
-G.'I?

-,

+0.17
+3.12
+3.52
=J.4E

n
+0.0

=14 2%

+C.lS
-C.18
-0.11
+C.55
=029
+0.C3
-0.34
+C.77
=031
'0012
-0.00
#0353
-0.27
-0.13
+0.4C
-C0.32

+C.018772
-0.0295%1
+0.229802
+C.310553
+0.47042C
-C.4en01e
+C.139950
+C.7202C8
+C.529773
+0.240121
+C.716519
+0.2451350
-0.3749%4
-0.05527¢
+0.152661
+0,27642¢
+0.7419°0

+0.7uCLT
+G.163599
-C.342280
+0,1110%¢
+2.326401
+C.166562
+0, 683669
+0.56041€
-2.261417
-C.3I542¢¢
+0,303581
+0.5871C1
-0.226300
-0,136625
+0.492788
+0 45E063
+0,206700
+0,14855]
-C.057445
+0,247126
+C.299640
+Ce2116€8
+0,136999
+C.153404
+C.15829C
-C.034276
+0.117506
+C.48uplLE
+0.239677
+3.092567

CEPEMDENCES

+C.C18228
-C.029650
+0.229914
+0,214292
+C.4731Ce
-0, 459957,
+0,118559
+C 780237
+3.529462
+3.039698
+0471711C

+04245127 +

<C L5718
=3+855 543
+2.16846C
+0e2773241
+C.742811
+C.03C184
«C 732847
+CoTU253)
+3.77972¢
+0e162€99

+0o TET T2

Vipd

>EE

i -

% Birl
-C.Col4u1
~Ze 258474
+0.28232¢
*+0.86752¢
-C.226732
-Ge1365EE

+0.ufu0y
-2.058298
+0,20689°
+3.3C7032237
+0,212C49
+0e 137229
+0.153071
*#Le 197258
-J3.335306
+C0,117081
+0,UR8S27%
“+0.240362

+C.N9258&8

+0,017843
=C.029821
+0.230073
+0.312101
+0.469E24
=Cs859878
+0.111201
+0,780287
+3.,52918¢
+0.029203
+Q.717788
2452E3
~C.Q78373
-3408558322
+C.168164

0.278221
+0.742534
+0,03C17C
=JeTN3A3 7
+24741832
+0 o TILLTS
+2.151369
Tuzaul

114229

a2
+C4233924
+9,S8TERS
=7.226547
-C.136574
+2.491794

+2.4567628
+0.20741C
+3.148353
-G.359179
+C.246648
+3.201281
+0.212416
+0.137369
+0.152677
+0.1962%6
=C.J2€1°91
+C.1166CE
+0,458595¢%
+C.340993
+0.092638
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0€

OBSERVATIONS
91 92 93
94 95 96
97 98 99
10¢ 171 102
103 134 105
1Cé 127 123
109 11C 1.t
112 113 14
115 116 117
118 119 123

NO SAO

165260
165285
165322
165204
165232
165322
165285
165283
{65310
1652862
165316
165265
165255
165283
165304
165276
16523¢
165218
1652872
165233
165299
165247
165255
165262
165212
165243
168223
165228
165255
165282
165232
165233
165246
165257
165255
165218
165220
165232
165246
165228
165235
165232
165212
1652065
165211
165228
165233
16523S
165218

163522°

TACLE 2.

POSITIQNS USCD

s -
+43,997
+36.164
+37.788
+22.857
+29.006
+37.788
+364164
+3C.279
+0E.212
+29,006
+486.494
+36.164
+12.374
030-279
+22.8°7
+4 8,171
+36.683
+55.326
+30.279
+46.789
+0€.147
*2 20 T T2
+12.374
+2%.C06
+08.313
+51.35
+03.162
+42, 174
+12.374
+2'9.006
+44,273
+46.789%
+17.,78S
+244,27G
+12.374
+55,326
+33.162
+44,37C
+17.785
+42.174
+06.680
+44.37C
+54.891
+13.797
+16.959
+42.174
+46e79
+36.660
+55,326

+32.162

ve

27.61
47.12
56413
14.56
37.6C
56.18
47.10
21l.48

J.25
07.60
49.68
47.10
44,64
2l.42

14.56°

11.84
37.39
31417
21.48
20.67
14,57
44,17
44 .0l
C7.60
33.28%
19.C6
12.35
59.89
4y .64
07.60
37.76
3C.67
42.42
54459
44,64
31417
13.35
Q7.7¢
42.42
59.89
37.329
07.76
52.39
52.67
02.65
59.89
3C0.67
37.39
31.17
12.35

TABLE 2.

S
-C.CO7
+0.002
+0.00¢%
-C.016
+0.017
-0.,01C
+G.0C1
-0.C13
+C.012
+0.CC9
+C.204
-0.022
+C,017
-C.0N17
+0.716
+C.01C
-C.CC07
-0.C11
-C.012
+C.C21
+C.C16
-G.C1c
+C.001
+C.017
-0.C223
~Cs.d26
+C.03u
-0.C1S
-C.02C
+0.025
+C.C2C
-C.027
+CC14
=0.012
+Z,0C8
“CeL232
+C.C24
+Q0.,011
-0.00¢
-C.CC6
-C.024
+G.032
+3.030C
=C«C28
-C.C14
=-0«C37
+C.C52
-0:032
-0.C0%
+0.027

STAR

STAR RE

L)
+0e324
Q.87
~g.07
+Gel7
=028
+0.31
+‘Jl 18
+0.5%
-G.484
-GC+59
=0e32
+044E
-0.34
+0.07
+0.18
':.39
+C.87
-C.6°
-GG
+3.21
+2.60
~Zele
+3. 22
+0: 32
=C.7C
+0.2¢
“-0e.47
+3.53
“Cett7
+0,132
~JeEE
+Cec7
+0.07
+C.18

7
-0 23

=039
-0.22
+2.9¢6
~Ce56
+0.232
-0.17
+Cel2
~0.06
+0.02
+0.1C
=C.C7
+0.22
-9.15
+0617
=Cel?

Cdal

SITUALS.

S

-0.010C

+C.004
+C.00¢
-G.020
+C.021
-C.018
+1.007
'JOC:U
+0,024
+0.007
-3.C00
-C.021
+2.01°
-Q«023
+0.32¢
+0.0138
-G.C19
-0.039
-C.017
+0.026
+5.028
-C.52C
+C 22
+0+C209
-0.029
-5.C22

. o
+lellc

-C0l.0l€°

-0s«C18
+0.019
+0.C21
=Cel24
+C.C26
=5« 5J9
+0.306
=0.,025
+0.026
+0.011%
-0.005
-0.C37
-5.034
+C.CH2
+0.030C
-0.C026
=0.011
-G.042
+34:060
-C.042
-C.0C2

+35.021

STAP RESIDUALS

.
+0,37
~G.45
-C.09
#0.585
~0.37
+0,.,2C
+0.37
+0.51
-G.29
-0.79
-0.27
+0.3C
~0 el
-G.01
+C.19
-C.39
+C.3¢8
-G.50
~Q.15
+C.25
+C .64
~-C.l9
+CelT
+53.22
“C.73
+C. 24
Q.41
+0.50
-N.50
+0,17
-G.69
+0.C7
+3.11
+C, 16
=C s 28
-J.11
-C.41
+C« 72
-Z.42

+C,.28

+C.15
+3,C1
+0.22
-Na.21
-G.28
-C.,16
+0.21
-C.13
-0.C¢
+C. 14

'EPCNCENCES.

5

~0.0C9
-C.co2
+C.BC7
-0.022

+0 028

-0.018

+G.203
=0.52C
+C.021
+0.011
+3.00
_QtC:C
*J.017
-C.216
+0,01°F
+C.0z2C
-3.023
-0.025
-2.017
+0,02°¢
+2.C1l4
-2.03%
=Z.Cak
#2027
-n.0272
-C.0ZE
*+0.0TC
-g.01°
-0.C1lE
+n.028
+3.C1lE
5022
~0.01¢
il B
+0.C08
-C.329
+0.030
+0.012
'U-CD&
-0.008
~C.036
+C.C43
+0.03C
-0.026
=c.Clc
-C.042
+3.362
-C.040
~g.00¢%

PN b

RESICUALS. CEPENLDENCES.

Y+ e
«c e o

W N U0

[5o TN & I o BN VRN & BN GV IS |

.
e B IR RS B ]

]
o
.
o
m

+
o
.
-~
o

=0.46
+J431
=Ce01
=0.3J1
~G.C4
+0.33
+C.C3
=C.27
AR D
=J.26
=C.0n3
+0.16

+C.Cl112¢%a
+C.226C01

-0.,00u223

~C.374574
+0.327€698
+7,2522u¢
+C.043764
+0.3462€6
-0.1C21¢6¢6
+0.1196%¢€
+C.4128°3
+Z .4 11701
+0,1867%¢
-0.232677
=€+ 108927
+0,140462
+0.63534¢5
+0,537296

+0, 280412

EETS

o™
r~

O N s ()N

i R

= et

+C.852472
+C.11222¢
-GeI353¢1
-C.0C24¢2
+T UUTHRT
+3.246764
+0.1686262
=C.0796%4
+3.095881
+G.2C0u4G86
+C. 582154
-Z.05948¢E
+0.E359C3
~C4£62555
-3,33080%
-CeZB634%
S.1C01°C
+0.792470
+0,584900

CEPEMNDINCES

+Z.011246
+C.2C6188
-CZ.7C%672
+2,414158
+2,273944
-2,307591¢,
+5,327953
s, 2€2890
+0.04a372
+C.346701
-C.108989
+2:119882
+5,420811
+j.,u12217
TJl%56611
~0.2C3544
-T.10%c%4
+5. 1400971
+2.63E5C15

N~ O

F) D N

+C.C95624
+C.234614
+C.5318CC
-0.358977
+5.856726
-S.564164
=£5 02133
~Ce24TEST
-C.100879
+C.763872
+C.E85877

+C.0114Cu
+C.20634¢
~2.30694C
+0,81U8€6G
+G 374621
~-J3.07€6812
+5.328231
+0,;353u0¢
+0.047026
+C.247149
-241099C7
+T.11%246
+Z.421C97
+2,417308
+2 4154888
-C.2C24€1
=T.125254
+0.141526

+T.63471¢

+0.53297¢
+C.080E0¢S

+2.E79983

b
-~

+
t
1L
<

+
R

R e R

¢
.

td += O 1Y Q)= &
MmN oMo

(30 T T & RIS B0 JOS |
« o

* + + 0
4T E =) O N D A

t
e
G F) 0= O v Tt 5 =l =3 ) U EN ~

s o @
)

+2.842
+2.247
+3.196264
-2.08167S
+0,095225
+0.234079
+0.551545
-0.352714
+0.237720
~C.564629
-2,231612
-2.2u48483¢
-C.1l1l647
+0.79531C
+CL.586721
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1€

OBSERVATIONS
121 122 123
126 125 126
127 128 129
150 131 132
133 134 135
136 137 138
139 143 141
142 143 144
145 146 147
148 149 150

NO SAC

165255
165228
165208
165235
165257
165218
165208
165197
165184
165192
165335
165325
165355
165382
165388
165310
165322
165326
165337
165357
165335
165322
165285
165212
165238
165285
165322
165304
165282
165213
165322
165285
165283
165310
165282
165316
165285
165255
165283
165304
165299
165247
165255
165282
165310
165247
165257
165299
165308
165282

TABLE

FOSITIONS USED
[ *e

+12.374
42,174
+31.387
+36.680C
+24,270
+55,326
+31.387
+26.23C
+40.617
+11.658
+4£,989
+28.910
+22.79C
+49,317
+28.359
+08.313
+07.788
+29.,502
+53.663
+36.7C8
+45,989
+Q7.788
+30.164
+78.313

4584121

+36.164
+C7.782
+2..857
+2%.006
+38.213
+37.788
+36.164
+3C2.279
+38.313
+29.006
+438,494
+36.164
+12.374
+30.279
+22.857
+364147
4224373
+12.374
+29.006
+08.313
+22.373
+24.270
+06.147
+22.857
+29.006

44.63
59.89
42.28
37.39
54.59
31417
42.28
27.76

©1543€

22.30
55.88
58.30
49,56
46.96
58.80
33.25
5¢.18

22467

29.54

T D
-ec

55.88
S6.18
47.10
3325
56.8C
47.12
56.18
14.56
J7.6C

32.25

56.18
47.10
21.48
33225
a7.60C
49,63
47.1C
44,64
21,48
14.56
14.57
44,17
44 .64
07.60
23:25
44,17
54,59
14.57
14.56
07.60

2e STAR-RESICUALS.

S
+C.013
-0.,012
+C.00°%
+C.006
-0.C11
+0,012
-g0.0z8
+0.014
+0.003
-0.002
+0,03¢
-0.051
+C.042
+0.C17
=C.042
-C.028
+C.C67
-C.04C
+C.ClC
-3.C0?
-C.C24
+0.037
=CeCl®
+C.C14
-C.C0a7
=-Cs039
+C.C15
'loC:l
+C.049
-0,00u
-C.M1C
+C.CC1
=-0.013
+0.013
+C.009
+C.004
-0.02C
+0,017
-C.017
+0.016
+0.01¢
-00312
+0.001
+0.017
-0.322
-C.046
+2.034
+3.C14
-0.05C
+C.049

*e
-0.45
+0.49
-0, 34
+0.12
+2.18
+0.06
-0.10
+C.C1
+C,.0€
~0.03
+0.26
-0.53
+C.62
+0.05
-J.40
~0.33
+0.15
TG;ZO
=-0e12
-C.30
+3,21
-0.07
=Je27
+345%
-0el2
+0,.,32
+0.02
+0.21
-g0.0a7
'vtl?

+3.2!

+0.1E
+3.55
=J. 4k
-C059
-0.32
+3.45
'D.3q
+3.07
+0.14
+0.6C
-C.l6
+0,232
+0.33
-8.70
+C.92
-0.89
+0.18
+0429
-0.60

STAR RESTIODUALCS

S
+0,023
-0.02C
+0.001
+0.02¢
-0.032
+0.02C
-0.,037
+C.00¢
+0.016
-0,03¢%
+0.022
=0.045
+C.043
+C.014
-C.041
-0.023
+0.05¢
-C.33¢e
+0.016
-0+C11
-U.015
+Ce017
=-2,203
-0+305
+0.C0¢€
=0«.035
+0.012
-, 022

+C.Cle
+0.G05°
-G.C1l3
+0.027
-3.020
+J.024
+0.007
-C.,COC
-d.021
+U.019
=0,023
+0.02%
+0.028
-0.C20
+0.002
+0.029
-0.039
~0.043
+3.,036
+0.003
-0.C34
+0.038

=0.35
+0.39
-0.31
+0.20
+0.07
'0091
-0.03
+0.C9
-0.10
+0,75
-0.02
~0.29
+0.64
«0,19
-0e 14
-0+21
+0,48
-0.20
-0.06
-CeC1
+0.48
-0.47
-0, 08
+G.81
-0.38%
+N.08
+C.C1
+Ge 29
-0.19
-0+29
+C.20
+C.37
+3.51
-C.29
-0.79
-0.27
+04,30
-0,2

-0.C1
’G. 19
+0. 64
-J.49
+0,.,27
+0,32
-0.73
+C,78
-0.75
+0.14
+C.33
-0.51

CEFEMDENCES.

S
+3.01C
-0.007
=C.C0S
+0.023
-0.021
+0.01°

-0.039

+0,.,01¢
+C.006
-C.004
+C.C28
TG.GHS
+0,04832
+0.C11
j».ﬂ}?
-C.c21
+C,.C5C
-2.032
+G.011
-c.008
-C.2C9
+J.012
-N.N2%
+C.C2072
-C.nc1
-0.022
+C.N10
-N.033
+3J,.,084
+C.nll
-0.C1¢
+C.N0%
-0.02C
+C.021
+C.011
+C.CC4
-7.020
*0,017
-0.016
+0.015
+0,014
-0.6C°
-0.004
+C,.023
-C.C22
-0.026
3C.011
+0,325
-0.052

+0.C43

=J3.40
+Je kb
-0.33
+0.17
+C.12
+3.05
=0sl13
+C.C9
-0.03
+0.01
-0.18
=Cell
+0.55
-G.29
+C.C2Z
-Ce38
+Ce77
=C.31
=0.12
-C.CC
+C.3
=gl
=312
+044C
-0.23
+0.,02
+C.01
+3w23
=5 C9
=Jel8
+2.18
+0.3€
+C,.u49
-0.27
-0.78
~Je19
+0.21
-0418
-0.01
+0.14
+0.61
-0.48
+3.30
+0.24
-0.638
+0.78
-0.68
+0.CC
+0.53
-0,63

~0.253498
+C 369405
+C.244574
+0.227481
-0.187962
-0.227124
+0.216866
+0,545274
+0.468707
-C.0C3674
+C.254015

+C.39352¢C

+0.169000
+0.159924
+0,323501
+0.031023
+0 07782

+0,042229
+C.271327
+0.575314
+N.432368
+0,275427
+C, 196087
-J.705704
+0,052472
+5.122662
+0.695173
+7,267751
-0.,071482
+0.185508
+0,877518
+0.174981
-0.211302
+0.2€0271
+0.098478
+0,435039
+0.204092
+C.066478
-0.006587
+0.200978
-0.0139e0
-0.,0523225
+0.256740
+0.323197
+0.221367
+0,288832
-0.345664
-C.175624
+0,291117
+0.645344

CEPEMNDCMNCES

-0.253912
+0.369504
+0.8450C¢E2
+C.227476
-C.188150
-0.228334
+J.216864
+0.546C%1
+C.469452
-C.C04074
0C.2546&L
+0.093848
+5.168922
+3.1392%50
+Ce323308
+7.031683
+3.077356
+C.,045579
+0,2710¢5
+C.57u4226
+Z.,022146
+3.,374977
+2.14€709
-0.70627¢
+Q.0824¢C
+0,.,12309

+7.69u4012
+C.C6796%
-C.0738357
+0,18582¢8
+0.,u766%2
+0.175274
-2.,21C314
+C,.2600327
+C,"9881!1
+0,u30447
+C0.303907
+3.,0669C2
'~053617o
+0.200921
-0.012945
-3.051770
+0.2568&C0
+0,387992
+C, 320943
+C,235285
-0.045294
-C.175919
+C.29C€72
+0.645257

-0.254225.

+0,369578'
+7.845538
+0.,227525
~C.182465
-0,229571
+0.216882
+0.546546
+0. 470244
-0,204501
+0,255270
+0,094182
+0.16387¢%
+0.1586C02
+504323C71
+7,032307
+C.277669
+0,245882
+0.270777
+0.5723265%
+CL,u31467
+0.278611
+7.147235
-0.005792
+C,052u73
+0.122348

T+N.693027

+3.052088
-3.,072177
+0 4183713
+0,475921
+3.175619
-2.2i7381
+0.,259618
+0.399223
+2.433754
+2,233759
+0.767403
-C.005747
+0,20079¢C
-0,31294C
-£.351230
+0.3568¢6
+0.387772
+0.220531
+2,28576C
-7.044529
-C.176204
+0.290328
+2.645145
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¢4

OBSERVATIONS
181 . 152 153
154 155 156
157 158 159
160 161 162
163 164 165
166 16? 163
169 170 171
172 . 173 174
175. 176 177
178 179 183

TABLC <.

STAR RESICUALS.

DEPENDENCES.

NO SAO0 POSITIONS USED STAR PESIDUALC DCPENDENCES
S e S Ve S LR S LR s

165243 +53,351 19.06 -C.026 +0.29 -c.nzz +0.24 -C,028 +0.47 +0.219294 +C.219398 +C.219427

1652270 +03.162 13,35 +C.034 -0.47 +G.C32 -0.41 +0,03% -0,72 +0.032141 +2,02I2563 +0.23294%

165228 +42,174 59,89 -0.015 #+Ce53 -0.C16 +0.50 =0,319 +0.67 +0.054386 +0.054619 +C0.05486¢

165255 +12.374 44,64 =0,020 -0.47 =0,012 -0,50 =0,016 -Oe41 +0.272Z882 +0,273652 +C.273458

165282 429,006 07.60 40025 +0.13 +5.019 +C,17 +0.024 -0.01 +0,820297 +0.819767 +0.,4193CH

165232 +44.370 . 07.76 +0,020 -0.65 +0.021 -0.69 +0.018 -0,58 -0.,168229 =-0.167413 -0.166545

165233 +46.789 30.67 =-0.027 +0.67 -0.024 -#0.67 =0.012 +0.55 =-0.005893 -0,005C54 -0.004163

165246 417,785 42,42 +0.014 +0.03 +0.C06 +0.11 -0.016 +C.11 +0,.206441 +0,236267 +0,206081

165257 +#24.270 54,59 -0.013 +0.18 -0.C0S +3.16 +C,002 +0.12 +0.262427 +5.261562 +0.260632 T
165255 +12.374 44,64 +0,005 -0.23 +0.006 -0.25 +0.008 -0.21 +0.705254 +0,704617 +2,703943 =)
165228 +#42,174 59.89 -0.032 +0.25 -0.C29 +C.22 =-0.C21 +0.26 +0.254265 +0.254655 +0.,255022 2
165246 +17.785 42.42 +0.C41 -0.48 +0.35C -C,42 +0.031 -3.50 277327 °+0.277675 +0.27790C =1
165255 +12.374 44,63 +Ce026 +2.04 +3.004 +3.02 +0.C10 +0.02 +0.1744%6 +3.174402 +0.174357 E
165285 +#36.164 47.L0 +C.008 -Ce26 +0.023 =0.22 +0.011 =0.26 +0.09708C +0.096545 +0,356181 Q
165283 430279 21,48 =-C.C42 +0.45 -0.048 +0.39 =C.C31 +Ge47 +0.196839 +C.196723 +0.19654C E
165283 +30.279 21.48 =0,003 +0,1% -0.007 +0.11 =0.002 +3.01 +0.1356C7 +C4135427 +C,.135283 -
165220 +03.162 13.35 +0.011 +0.01 +0.C13 +0.04 +0.008 +0,13 +0.45%96°1 +C.460196 +C.463742 =
165285 +36.164 47,1C +0.321 +0.27 +0.019 +0,27 +0.C15 +0.,25 +C.082279 +C.08207¢ +C.C318uz =
165282 ° +29.006 07.60 +0.C01 =-0.42 +C.010 -0.33 +0.000 -3.13 +0.106372 +C.136179 +3.105928 B
165255 +12.374 44,63 =-0,029 -J3.00° -0.335 -0.09 -C.021 -CeZ6 +0,216051 +0.216112 +C.216144 <
165255 12,374 44,62 +0,012 -Co45 +C0.023 -0.325 +0.01C -0.40 +0.25668Y4 +C.256370 +C.256062 o
165228 42,174 £9.89 =0,012 +3.49 -U.020 +0.39 -0.007 +0.u44 +0,325414 #C.325519 +0,225%612 B

165208 +31.387 42.28 43,005 -0.34 #2.0C1 =-G+31 -04C05 -0432 +0,213765 +3.2162C4 +C.216636 =8
165235 +06+68C 37.39 +CeCCE +Cel2 +0oC28 +0.20 +2.023 43417 +0,115462 +C.11548E +7.,115519 =<
165257 424,270 54.59 =0,Cl1 +0+16 =0.032 +C.07 -0.021 *0.12 +0.02666° +0.286419 +I.086171 o
1652238 +4Z.174% 59,89 -0.021 +0.44 =-0.0C08 +C.46 -0.C18 +Cel2 +0.3IGUS3 +0,I95652 +0,295856 g
165218 +#55.326 31417 +0.C00 -0.63 -TG.CL1 =0.67 +CeCO7 =0.57 +Ce370483 +40,270953 +0.271375 =3
165235 4064680 3739 40,0322 +C.55 +0.032 +0,59 +C.018 +C.46 +D.,156454 +0.156542 +C, 156669 ol
165257 #24.270 54.59 =3.035.-0,09 ~0.028 =0610 =04C21 =CeCl -0,028224 =3,224575 =~0.024896 |
165265 +12.374% 44,63 40,024 =Go27 ¢0e01l4 -Go28 +CoC1l8 =007 +C.17183% +0.101427 +0,13099¢ =
165285 +22.010 . 51.06 =0.00C +Ce3C0 =GeGC02 +Ce39 =0eC02 +Ce31l  +0.065278 +C,.065122 +C0.064994 z
165384 216.909 08,06 +G.C1E5 -J.14 +0.019 -0.24 +0.014% =-3.16 +0.193529 +4C.192499 +C,151489 72}
165239, +02.03C 37.02 -0e037 +0.14 -0.346 +0.32 =0eC033 40.17 +C.263312 +40.764002 +7.364128 =
165343 4264639 51.64 +0.052 -C,06 +0.064 -0,27 +0.045 =010 +0.267562 +04263175 +C.268801

165372 +51.654 GClel4 =0e029 =023 -0.034 -0.20 -0.023 -0.22 +0,109813 +0.113222 +C,110889

165310 +064313 33425 -GeG07 =0e18& -0.008 -0.19 =C0.017 =0e15 =0,555011.-0,554551 =0.554062

165282 +29.0C6 07.60 +0.C16 +3.31 +0.015 +0.33 +0.03E +0.22 -0.084928 -C,084423 ~C,383959%

165335 445,989 55,88 ~=C0,006 +3.18 +C.G0C +0.14.-0.003 +0.24 +0,513814 +0.513192 +0,512619

165322 +07.788 56418 404017 ~3.12 +3.C06 -0.07 +0.017 =0.22 +40.628984 +0.628545 +2,628092

165285 +36.164 47,10 =0,018 -3.18 -0.012 -0,22 -0.032 ~0.08 +0.497150 +0.497237 +3.4$74CC

165257 +24.270 54459 +0.008 -0.02 +0.009 +G.04 +C+003 ~Ce03 =-0.866820 -C.466040 =-J.465311

165255 +126374 L44e64 +CeCiE =0416 +0.019 =019 +0.026 -Ue20 +0,214419 +0,214733 +0,215047

165285 +36,164 47,10 =0¢033 +3.29 -0.041 +0.26 -0.045- +0e35 +0,665416 +0.665055 +0.664728

165310 +068e.313 33,25 +0.C42 -0.30 +0.G51 =0,21 +0.048 -0438 +C.557594 +0,557011 +0,556379

165302 +19.080 19445 =0,021 +C.20 -0.038 +0,10 -0.032 +0.26 +0.029391 +0.029280 +C.529157

165283 +30.279 21.48 -0.C03 +0.15 -0.007 +0.11 =0.0C2 +0.01 +#0,007139 +C.0073C2 +0.,307325

165220 +03..62 13.35 +0.C11 +0.01 +0.013 +0.04 +0.C08 +0.10 =0.197507 -0,196799 -0.196467

165285 +36.164 47,10 +0.021 +0.27 +3.019 40,27 +0.015 +3.25 +0.535979 +0.535676 +C.535262

165282 +29.006 07.6G +0.0C! =-0.42 +0.C10 -0.33 +0.0C0 -C.13 +0.2335846 +0.335611 +0.335535

165255 +12.274 44,63 =0,02¢ =3,00 -0.035 -0.09 -0.C21 -J.26 +C.218543 +C.218550 +C.318345
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OBSERVATIONS
181 182 183
184 185 186
187 188 189
190 191 192
193 194 193
196 197 198
199 200 201
202 203 2C4
265 206 207
238 209 210

NO SAQ

165255
165228
165208
165235
165257
165222
iec218
165235
165257
165255
16531°
165317
165264
165273
165281
165231
165265
165276
16523¢
165218
165231
165265
165276
165235
165218
165221
165265
165276
165235
165218
165339
165328
1653C2
165354
165219
165219
165717
165284
165273
165231
165354
165332
{65239
165319
165300
165231
16526°¢
165276
165235
165218

POSITICHS

S
+1Z2.374
+42.174
+31.337
+06.680
+24427C
+42,174
+355.326
+36.680
+24.,270
+12.374
+4G, 399
+48.650
+34,954
441643
4274421
+16.958
+13.017
+48.171
+36.680
+58, 276
+lo.GE8
+13.C17
+48.171
+26.630
+55.326
+1€6.558
+13.C17
+438,171
+064£30
+5E,226
+32.035
+51.21¢
+19.58C
+10.844
+4G,399
+49, 399
+48.€65C
+34,9%4
+41.602
+27.431
+1C.844
+14,19]
+32.33C
+49, 399
+19.759
+1€.958
+13.217
+4E,171
+06.68C

+55.326
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44,63 +C.C132
£9.89 -3,012
42,23 +0.C0E
37.39 +3.C06
54,59 <-C.011
59.89 ~C.021
21+17 +0.80C
27,39 +G.022
54,59 =0.C3%
44,63 +0.024
ZI9.88 +0.,CQ01
27.55 =C,014
34.45 +C,054
3278 -C.049
59,28 +C,C08
GZ.65 +C.C1lC
2lell =-0.C22
11.84 +C.,C12
27.39 +C,01¢
3117 =0.016
C3.65 +0.010
21.18 -C,.022
11.84 +C.CL12
27.35 +0.018
31417 =C.Cle
Gl.e8 +C.0i1C
21.14 =0,022
11.84 +Z2,012
37439 +0.316
31.17 =C.Clé€
37.02 +C.024
23,99 +0.02¢
19.46 =-0.C11
57.C2 -C.C223
39.82 =-~0,C1C
29,88 +0.001
27.55 -0.01%
34445 +0.7%54
02.78 -0.049
59.28 +3.CQE
57.0C =-0.C217
So.4Q +0.012
I7.02 +C.026
39,38 =0.322
32.13 +C.30°S
0Z.65 +C.010
21.14 -C.022
11.80 +C.C1Z
317.39 +0.T16

1.17 =0.Cle

STAR RESICUALS.

STAR RESIDUALS

S
+3.023
-3.520
+3.301
+53.023
-g.C32
-G.208
-0.311
404023
-0.028
+7.014
-g0.col
~G.016
+3.067
-0.G62
+0.G12
+0.C11
-G.521
+0.018
+0.205

~_nn
Send

+C,J11
S ]
+0,01¢
+0.00¢
~-3.C09
+0.011
-d.021
+3.31%
+3.035
-3.3C°
+0.024
+0.03€
-S-Cl?
=GeC325

~Ls226

-C.001
=0e31%
+C.067
-2.062
+0.012
~2.C19
+C.C15
+C.G21
-L.016¢
+C.C002
+0.0112
~G.021
+0.01%
+C.C05
=3.00¢%

DEPENDENCES .

*e.
-0 35
+0,39
~-0.21
+35.20
+0.07
+,u6
-0.67
+0,59
-0.10
-0.28
-0.18
+0.12
+0.08
~Ds23

+0,21

“0s05
+0,C3
-0.15
*0 37
~0+2C
-N,.Cs
+0.0C2
‘3115
+0.27
-0.,2C
~C.N5%
e 03
~DelE
+0437
=0e22
-0..27
+2.€9
-TaS9

-2.30C
+C 06
-0.18
+0,12
+C.Ce8
-8.23
+C.21
-C.11
+C.48
~0.32
+3.16
-Ca.22
~C.C5
+3,032
-C.15
+0.37

=020

s
+0.010
~5.007
Z0.02%
+0.022

-0.,021

-C.012
+3.207
+0.014
-C.021
+C.C18
:u.COQ
-C.014
+C.C68
~5.06%
3C.015
+0.012
~C.n21
+C.C17
-5.032
-C.CJ6
+C.C12
-2.021
+0.N17
-0.CC2
-2,006
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¢

+0.769307
+0.283420
-ND.414211
+0.001746
+0+ 159978
+0,.,208421
-C.2872432
-3.,059519
+0.357181
+C.72811€2
+0.16936%
~1,288928
+2.124347

+0.339425

+0 ,6457¢E8
+C.833078
#0 23327
=0 ed39327
+0.C63468
+3,1C95:.5

+C,294182
#Ny 121608

=% Th 7509
+C.102]12
+0,.,251C01

€,

+0 137267
-Z.4548477
+3.,28¢040
+C.2164098
+C.264507
~C.10822¢%
+C.223427

-C.2523€3

+L 6729619

+0.25452L
+C,172284
+0.158871
+0,1681F54
+3.240171
-5.548259
-C.32C2122
+0.2528283
+0.85276%
+C.He1724
+0.762666
+0.2€69913
~0.3847U2
+C.2151%4
-5.062991

CEPEMCENCES

+0. 763663
+0.283482
~C.u12753
+2.301381
+2.359721
+C. 208587
-0.286779
-C.0593u4
44356919
+3.720¢12
+3.168939
-0.289864
+C. 138454
+0.239939
40, 646533
+0.8323514
+0.223002
-1.280C14
+3.367617

+1.0801485.
+C, 177228
-C.495167
+0,756129
+2.21665E
+0.26070¢
-0.105592
+D.420228
-0.265C54
+CLEENEEE
+3.254199
+N.177182
+C.15£898
+0. 168634
+8.241116
-0.54©25%
-0.025386
+C.25€812
+0.853510
+0,062210
+3.764260
+2.360508
-n.085567
+0.015287
-1.063578

‘+0,7€8276

+0.283564
-C.413320
+0.03C1937
+0,359543
+0.208693
-0.286228
-0.059235
+3.356660
+3.760111
+2.168511
-0.299799
+0.133621
+3.340261
+0.647338
+C.337976
+C.23263%
-2,247554
+0.G62741
+£.115243
+C.295655
+0.121328
-3.770334
+3.102:i22
+3.251271
+1.082823
+5.136967
-C.uscely
+3.0591€5
+2.216549
+C.268578
-g.135838
+C.4299u5
-3.270CS5S
+0,681410
+0.252876
+3.1760€5
+3.153917
+7.169119
+C.262084
-c.350228
~C.725637
+0.258699
+0.854295
+2.462861
+0.768845
+0.369226
-2.286275
+3.315384
-0.36322C
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TAELE 2. STAR RESICUALS. DEFENDENCES.

OBSERVATIONS NO SAO POSITIONS USED
< A

[ 4 "

STAR RESIDUALS NEPENDENCES
S S S L S e
211 212 213 165319 +49,399 39.88 +0.C01 -G.22 -0.001 =-0.18 -0,C04 =-G.10 +C 629141 +0,629521 +0.629895
165317 +48,650 27.55 =C+0l4 +0.12 =0.016 +3.12 -0.0l4 +0+08 +0.307329 +0.0C5627 #0.002954
165284 +34,954 34.45 +0.054 +0.19 +0.067 +0.C8 +0.,068 +0.01 =-0,127580 =-0,128086 =-0,128630
165272 +41.,643 02.78 -0.049 -0.37 -C.062 ~0.23 -0.065 -0.10 =C.08E5397 -0.,045341 -0,04529¢
165281 +#27.431 59.28 +0.,008 +0.27 +J.012 +0.21 +0.,015 +0.,11 +C.5365C7. +0.535279 +0.540079
214 215 216 165354 +10.844 57.00 =0+¢02C -0e10 =0e01l9 =-0s11 -0,C19 -Cel8 ~-0,472285 -0.473345 -0.474402
165332 +14.191 59.49 +0.012 +C.58 +0.015 +Q.48 +0.014 +0,48 ~-0,032544 -0,032865 =-0.,033182
165339 +02.030 37,02 +0.026 -0.43 +0.021 -J,32 +N.022 -0.17 +0.271021 +0,371117 +0.,3711569
165312 +49.399 39.88 =0,C22 +0.24 ~-0.019 *+0.16 -0.020 +0.05 +2,87C367 +0,871328 +0.,272298
165300 +09.759 32.13 +0.005 ~3.28 +0.,002 -0,22 +C.003 -0418 +0.263412 +C.263765 +0.264125
217 218 219 165335 +45,989 55,88 +0,035 +0,26 +0.032 ~0,02 +0.028 =C.18 +0.,611375 +0.,612164 +5,612927
165325 +28.910 5S843C =0e051 =053 =-0.049 -0.29 -0.045 -Gell ~-C.265766 -0.2652%9 =-3,264809
165355 +22.790 49.56 +0.042 +0.62 +C.C43 +0,64 +0,043 +0.55 +3,028222 +C.028169 +0,.,028142
165382 «49.317 46,96 +0.017 +0.05 +0.014 -0.19 +C.011 -0.29 =0.151425 #CoilBdlVe »2,182831
165388 4284359 58.80 <-0.C43 -Col4C -0,041 -Celt =-C,037 +3.03 +0.,777594 +0,777122 +C.776671 i
165310 +08.313 33.25 =0,022 -0.327 -0.023 -9,21 -0,021 -C.34 +0.,394086 +0,394829 +3,395¢€l6 !
165322 +07.788 56416 +Co067 +0.75 +0.C56 +C.48 +C.0SC +0.77 +0,3122C3 +0.012697 +0.012075
165326 +29.502 22.67 =T.04C -0430 -CeG3E8 -0.20 -0.032 =Ce31 -0.456312 -C.,85531€ -Q,4552sC0
16533]‘ +52,668 29.54 +0.01C =0.12 +Ce516 -C.06 +C.011 -0.12 +N,392527 +0,093229 +0.C0925CC
165357 +36.708 23.20 =-C.00S -0.50 -0.011 =-0.C1 =0.C08 -0.00 +C,.9256487 +0,955062 +3.953653
223 224 225 165335 +45.989 55.83 =C.024% +0.21 -C.C15 +0,u8 =C.CG® +0.37 +0.0C0177 -C,27C00727 -C,Ca164¢€
165322 +037.788 56.18 +0.037 -Ge07 +G.Cl7 -0.47 +0,013 =G.27 +C.212128 #+C.C09811 +0,209332
165285 4364164 47,10 =N,01° =0.27 =0.C0727 =-0,02 =N,006 =G,17 +0,140307 47,150704 +7,1515u8 ~
165310 +784313 33425 +CeCll +GeSE =GCeCD5 +Cell +CeNCI +C.40 +0,806C%1 +40.4066C5 +0,407343
165338 *+58.121 56480 *=CelC7 =3.4C +C.00€6 -Coe3S =0.CC1 -0e233 +#0,832696 +0,U33ENT +0,43342¢
226 227 228 165285 +36e164 4T7.1C =0.039 +3.02 =3.035 +CeC8 =-0e032 +CeCI '=C,.159269 =C.158654 -N,15E8085
165322 +37.783 5S€+18 +C.C1E +CeC2 40012 +CeC1 +CoC10 +Cel1l +0,T3C2C7 +N,C29334 +3,327791
1653080 #22.857 14,56 =0,021 +0s21 =0eC33 +Ce39 =-0e027 +0e27 +0,883565 +0,483574 +0 453715
155282° +29.C06 N7.60 +C.N49 -0.,07 +0.348 -0,19 +0C,044 -J,C9 +0,114C7%€ +C.114906 *+T,115728
165310 “0Ee313 33425 =0.C04 -0417 +0.209 -Cel9 +0e011 -0,18 +2,53144]1 +0,531141 «0,530850
229 230 231 165322 +07.7838 5€+18 =0,0iC *#Ce31 -0.018 #Ce20 -04C15 #0.18 +C.I70431 #0.,06°9497 +T,268878
165285 +36.164 47,10 +0,051 +3.18 +0,007 +C.s237 +0.007 +0.38 =-C.0R222€¢1 -r,C8271C -N,382161
165283 4304279 21.48 =0,013 +Ce55 =0,020 +C.51 =-0.020 +0449 +0,862375 +0,462620 +C,467268
165310 +08.313 33.25 +0.C13 -Celt +0,024 =C.29 +0.,021 =027 +0,833825 +0,433171 +2,432546
165282 +29.006 07.60 +0.009 -C.59 +0.CC7 -0.79 +0.011 -C.78 +0,11663C +C.117221 +C,11777C
232 233 234 165316 +4EH94 49,68 +C.004 -0,32 -0+C00 -0427 +Ce004 =0.19 +0.014693 +0.013798 +0.212877
165285 +36+164 47,10 =C,CZC +0.45 -0.021 +0.30 -3,02C +0e21 =-0,079322 -C.0793€2 -3.3792¢%6
165255 +12.374 44,64 +C0,C17 -Ce36 +0.01° -C,2]1 +0.017 =0.1%5 +0.147842 +0.148589 +C.149374
165283 +3C.279 21.48 =0.C1l7 +0.07 -0.022 -0,01 -C.C16 -C.01 #0,57C0217 +0,570760 +0,57118°%
165304 +22.857 14.56 +0.016 +0.14 +0.025 *0.\g +C.015 4014 +0.246421 +0.346216 +0.3459630
235 236 237 165276 +48.171 11,84 +C.0IC -0.39 +C.018 -0.0% +C.02C -0.09 -C.004851 =-0.004952 -0,.005160
165235 +06¢680 37.39 =C CC7 +3.87 -0.019 +0.38 =Ca022 40422 =C.072078 =-Ce0716€5 =0.0715%4
165218 +55¢326 31417 '=04C11 -3.69 =-(C.009 =-0.50 =-C«005 =0s18 +0.029339 +0.029899 +0,030493
165283 +304279 .21.48 =0.017 =G.0C =-0.017 =GC.15% -C.017 -Ce01 +0.652542 +C.651797 +C.651132
165233 +4€.789 30.67 +0.021 +0.2! +0.,026 +C,25 +C.02% +3.06 +C.395343 +0.395101 +0,395129
238 239 240 165299 +06e187 14.57 +Ce016 +0.6C +0.528 +0.64 +0.014 +0,61 0232315 +0.222194 +3,232095
165247 +22.373 44,17 =0.Gl2 =-0.46 =-0eGZC ~T,49 =CeT09 -Celd48 +0.5072€2 +0.507967 +C.EDB6U2
165255 +12.374 44,64 +0.C31 +0.23 +Ue002 +0.27 -0.004 +0.20 +0.2141€3 +0.214350 +0.214556
165282 +29.0C6 07.60 +C 017 +0,37 +0.,029 +0.32 +0.022 +0.24 +0.073512 +0,073295 +C.0731C9
165310 +08.313 33.25 =N.022 =0.70 -0.039 -0.73 -0.023 -C.68 -0.027252 -0.0278C6 -D.028402
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546 PRECISE ASTROMETRIC POSITIONS OF MINOR PLANETS OBTAINED AT THE GPO TELESCOPE OF ESO—LA SILLA
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ituaLcs

A
*0.08
-0.22
¥5.05
+0.,20
-C.0C¢8
0.3
+C.63
=0 45
=0.23
+0,57
-C.1%
+0.20
-d.C1
b 1905
+G.21
+0.6°
-N,.50

3

+ + 1
eI L) &

.
bob B 5 I e XX I o5 I )

+
(@]
.

e IS I AN B L I WV S

+
[}
~n
«Q

~CelE
-C.42
+C.63
=C,45
-0.23
#0: 57
“Jal1%
+0,.20
~C.N1
*0.31
+0.21
-C. 18

‘+0.309

+C0.01
-C.18
+C.21
=B+ 56
+0,C9
+0,48
-0.60
+0,.,5%¢

HICES »

S
-C.CCE
+C.027
+D.,C12
-0.C56
+C.015
+0.,C13
+C,.C12
-0,C851
+3.,032
e 0 2 01y
+2.017
-C.0k1
+C.Cu2
-2.015
~-C.202
+Q.,C37
=0.008
G119
cik

+*+s

-c.ce
+C.CC5

=Cele
*0.C11
=0e027
+C.021
=C.CCE
*0w Q37
#f1,042
=T 05€

& SATE
+CeCic

+0.CL3
+C.C12
-2.851
+0,037
-0,CC7
+(.C17
-0.041
+0.0432
-0.015
-0,0C3
<0.039
+0.036
-C.024
+0.026
+0.012
-0.C62
+0.024
+0.027
-Cc.05¢
+C.CEC

-C.16C101
+7.,283362
+0.2718°C
+Ce323516
*0,1716:22
+0.800899
+C.C14949
-0.0101E7
-C.2u628¢9
+0.440509¢
+0.985783
~Cecl37727
=D<E5TETT
-C.lupu37
+G.9223E7
=0.2786C5
0 XFLLET
+0,0243200
#C.82T384
*0.227222
+0.€92274
-C,teuUuCz
*+0,c0F358

+0.207427
-C.3e3I152
+0.15€843
+C,222201
+5.227975
sC.215362
+0.1723€3
+CL.4USTEE
+0.06%891
+0.160¢62
+0,029123
+0,I5450]
+0L.EI2061
+0.C2098°2
-0.176665
+0.0C1529
+0,513483
+C.382774
+0.3389238
+0.0354093
+0.C72923
+0,162862
-0.05C5C2

+0.261143

+0.,277342
+C.401811
+C.21C536

CEFENCEINCES

-C.163747
+0,282498
+C.371784
+0,332564
+C.1729C1
+0.,80Ce61
+0.,0141258
-C.D01038L
-C.24E269
+C,uy1382
+5.98E0E5
-C.2C3443
=CeERliZ1
~Ge1UE6ET
#C921778
-9,.,279%¢69C
L ABPSRI 8 iodh
#2.023726
#LB827235
+C0.22T7416
+2.652482
=C.THIWT]1
LaniMd Ladon g

Je2JBTIE
~LeJHLTEE
+0,157C8¢
e C2 8T E
L. 2278 XS

*0, 2400808

+C.177C¢8

+C.tycCul
+0.,T89283
+L.10CT3%
+0.C2987€
*.28811E
+0,631985
+0.030124
-C.176184
+C.0C149%9¢6
+C.512879
+0,783566€
+0,3379%4
+C.034212
+0.0741¢88
+3.170879
-0.,Cu38E9
+0,261627
M 3T7233
+C.4C0991
+0.C10C4C

=C.1613%9
+0.281978

+2.37170C

+0.333592
+C.1741°9¢9
+2,.,300422
+C.C13294
-2.010418
-C.245510
+C.442211
+M,98631¢8
-C.203114
-0.557E18
~2.14€995
+0,921217
-2.28C6R7
FTLe191C79
+C,.,02317C
+3.3387232

+0.2277C6

+0.692€2¢
-fe7625F0
S P
#2,208906
=Je 8157
*#0,158734%
+0.22202¢
- ablardad el
+Ce2193¢6
+C01743136
+7.4448708
+0.06262¢€
+7,1C277¢e4
+0.,33C¢eC6
+3.355687

‘4T .531022

LR
+C.C3C€ES3
-0.17568¢9
+2.20142C
+2.511692
+0.,3784224
+0.33711C
+0,033123
+0.27441C
+0.,171122
-C.04929¢
+0.262156
+C.377433
+0.403172
+C.359536
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O0BSERVATIONS
331 332" 333
334 335 336
337 338 339
340 341 342
343 344 345
346 347 Zu8
345 350 351
352 353 354
355 356 357
358 359 363

NO SAD

165231
165266
165257
165235
165232
165384
165374
165398
165425
165422
165354
165389
165384
165381
165339
165281
165374
165354
165332
165339
165327
165322
165332
165347
165374
165319
16533¢
165254
165332
1653210
165257
165265
165231
165317
165299
165231
165266
165257
165235
165232
16529¢&
165425

165422

16539C
165414
165385
165284
165339
165343
165372

TACLE 2.

POSITIQNS USED
LJ

-3
+16.959
+1%.363
+24,270
+06.68C
+44.370

“+1649C9

+58.269
+19.056
+57.713
+56.104
+1C.844
+31.529
+16.929
+44,896
+02.030
+45,896
+58.269
+1C. 844
+14,191
+02.,030
+4E5,163
+51.654
+SE,440
+43,133
+58.269
+46,399
+02.C30
+1C.844
+14,151
+51.654
+24,27C
+13,017
20Ty
+4 8,650
+064147
+16.959
+19,263
+24,270
+0€.680
+44,370
+19.056
+57.713
+56.104
+31.541
+51.608
+22.010
+16.909
+02.032
+264639
+51.654

03.65
Qu.27
54,59
37435
07.76
08.06
57.66
07.22
21.16
42,91
£7.00
18.38
18.06
28.3%
37.02
2B+35
57.66
€7.0C
59.49
37.02
28422
0G.&0
24,581
03.29
57.66
39.38
37402
57.3C
59.49
C0.8C
54,59
21:16
59.28
27455
14,57
03.65
C4.37
S4,59
37439
07.76
07.23
21.16
43,91
11.32
24,28
51.06
08.06
37.02
51.64
Cle.l8

¢

-3
-0.,004
+0.C10C
-D.012
-0.018
+0,024
+C,.CU9
-0.310C
+C.N0€E
=C.C33
+0.02¢
-0.C0¢
+0.037
+0,.01C
=Ce53
+C.Cl4
+C.C1l4y
+C.014
-C.C5¢
+G.03%
-0.237
+0.C17
=0.53%

o
+C,03%

*0+0CLT
=Ce.2C8
-C.C5¢6
+0,C50
=N.C4Z2
+C.024
+C.02¢
=-C.045
+0.C18
+0.02°7
-0.044
+Ce04y4
=C.C04
+C.ClC
-0.012
-0.01¢
+0.024%
+0.022
-C.Ca7
*QsD29
b, L 2B+
+0.346
-0.3CC
+C.CiS
~0W637
+0.052
*0sC29

-0.16
+0.23
-C.33
~p.C2
+0.2°
+3.12
-0.01
-C.14
-0.2C
+0.24
+3J.,02
2C.18
-Cel2
#3631
-G.07

=038

+0.62
-J.58
=J.19
+0.50
=0.13
+0.16

~ 7
+Cel’

-J435
+03,19
+0.27
=842€
#0.28
'3027
-C.C2
=350
=0.09
+J.64
~0.62
+0.57
-C.1€
+3.23
=Je33
=-C.02
+Ce29
+0.27
=0.39
00.10
-C.28
+0.21
+3.30C
=Cell
+d.14
-C.0¢&

-Gec2

STAR RESICUALS.,

STAR RESIDUALS

%
-0.001
+3,.01C
-G.CO9
-0.031
+5,022
+C.012
-0.009
+3,.,C00
-0.C38
+0.032
-0.036
+0.032
+0.015
-2.0%54
+C.013
+3.018
+2,038
-0.081
+3.C038
=0.012
+C.Cle
-0403%
+G.028
-3.001
-Ce.C1JE
=f.351
+3.046
-C.ClGC

+0.023

40,522
=0a0583
+0.022
+C.C2
=0.050
+Cl.CS1
=0.CC1
+0.01C
~2.009
=-0.031
«032
+0.026
-C.C11
-3.029
-C«C36
+*0.049
-C.C02
+C,.019
-0.04¢
+0.064
-C.034

DEFENDIMCES.,

L
-0.28
+0.29
-C.48
+0.,29
+0.17
+3.20
+0.C4
=04 35
=021
*Tecd
+0,0%
=C.22
+0.05
+0,20
=008
-Cets3
+0.63
-Cl.l5
=0: 3232
+0457
-C.19
+C. 30
-3,01
-0+31
+Ce2
-0.1u
+C.CO
»0.C2
-0, 1P
¥+ 21
=0:586
+C.C9
+0.089
-0.6C
+C.S58
-C,28
+0,29
-Q.u8
+0.29
+0.17
+0.21
-0.3S
+C.23
-0.20
+0.11
+G.39
-0.24
+0,32
-0.27

=C.20

S
=C.Cl0
+C,020
-0.CC¢
-C.026
+0.041
*0.,00E
-C.C10
+C.C11
=C.C27
+2.,921
-C.CC8
+0.C027
+0.C12
=0.08¢
+Ce01E
+C,C12
+0.012
=0.CS1
+0.C32
-3.0Nn7
*LIr1?
-C.Cul
+0.Cu2
=0.C18
-0.003
-C.C20
*L.03E
-n,C3t
+N,02
*+0a0L2
~J.C6&2
+0.024
+0.CZ7
-0.C%9
+0.060C

onleef

ru e
+0.C2C
-n.028
~0.026
+C.Cl1
+2.026
-C.CC6
~C.027
-0.037
+C.CEY
-C.C03
+0.C14
-0.Cc22
+0.045
-g.023

+C.u871¢€8
+0.430592
+0.028386
+0.064593
-0.,26C744
+0.687145
~f,22152C
+0.213472
+0,182331
=0.,35743C
+0,16C02C6
+C.1969€2
+0.212277
+0,211212
+0,219342
+N.42C1€E5
+0.030262
+C.799416
+0.3570u8
+C.287109
+0.,64Z3E2
+0,0564C0
sC3LE20%5
SP.20E8226
+C 4703534
+C,830897
+0.733302
~0.2216%5
FQLCSATRY
+C,192662
=U;281612
$L,2597 166
+0.407EET7
#+0.38€927
-04336127
+0.572078
+C 5060694
-0.0003E3
+0.050798
-0.089211
+C.166597
+C.475427
+0.376365
=0.151221
+C.129842
-0.053122
+0.234674
+0.5057%1
+0.80°243
+0,10346€3

CEPEMNDENCES

+0. 48796
+C.87%621
+0.02776¢
+0.064902
-0.063236
+0.633377
~0.0206C8
+0.212627
+0.181644.
-C.r5804C
+0.1603253
+0.196319
+C.211867
+0,210083
+C,220677
+0, 015441
+0,039629
+0,20045C
+C 057795
+C.787685
+0.6u2E°7
+C.05€55¢
-0.161571
-G.208318
+7.46%90¢
+0,u31742
+0.3273247
-0.02291¢
+C.C6CC1L6
+7,193812
-Z.081087
+0.292595%
+3.407861
+0.386187
-0.23¢59C
+0,5327¢¢
+C0.508314
-0,700915
+0.C51064
-0.082749
+C.168148
+0.4735222
+0.376520
-0.133759
+0.128859
-0,053327
+C.033607
+C.30€eC201
+C. 409884

+0.,10282¢

+C.u28664
+0.,478724
+0.027114
+0.,065260
-0.059762
+0.683737
-0.019818
+0,213812
+0.13C829
-0,058E61
+0.1€3504
+0.195€6732
+2.211462
+0.2107%1
+0.22161C
+0,41E721
+0.238012
+0.099514
+2,058524
+1,338248
+0.642221
+2,375745C
-0.161328
-0,238384
+2.467131
+3J.,422408
40236569
-n.,0230g09
+0,36320C
+7.194¢812
-3.05C05C4

+0.,2%9407¢

+0.,504921
-0.3C1567
+0.351420
-0.088282
+0.169683
+0.474936
+2.377730
-0.,15030¢%
+0.127907
-C.C52540
+2.3326C6
+3.506220
+0,410567
+0.,104147
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TAGLE 2 STAE FESICUALS. CEFCIMOINCES.,

6€

OBSERVATIONS
361 362 363
364 365 366
367 368 369
370 371 '372
373 374 375
376 377 378
379 380 381
382 383 384
385 386 387
388 389 390

NO SAO

165338
165328
165302
165354
165366
165338
165328
165330
165332
165299

-1653032

165354
165232
165238
165347
165338
1565323
165330
165347
165299
165328
165299
165332
165323
165276
165299
165257
165276
165273
165329
165231
165265
165276
165235
165218
165257
165265
165281
165317
165299
165235
165232
165212
165205
165231
165385
165384
165239
155243
165372

POSITIONS USED

S "e
+58.121 56.3C
+51.216 23.99
+19.C80 19.46
+10.844 §7.80
+29.G66 24465
+58.121 56.80
+51.216 23,99
+55.400 24,81
+19.080 19.46
+06.147 14,57
+06.759 32.13
+1C.844 - 57.20
+14,191 59,49
+5€.121 56.80
+43,133  33.29
"+58,121 56.30
+51.654 3C.30
+55,440 24,81
+43,173 03.29
+36.147 14.57
+51.216 23.99
+06.147 14,57
+14.191  £9,46
+31.654 G0.6C
+48,171  11.84
+06.147 14457
+24.273 S4.59
+48.171  12.34
+43.643 32.78
+51.654 20.8C
+16.958 03.65

+13.017 21.14

+48.171 11.84
+3€.680 27.3°
+55.326 31.17
+204.,270 . 54.59
+13.017 21.14
+27.431 59,28
+48.650 27.55
+06.147 14,57
+06.630 37.39
+44,370 C7.76
+54,891 52.39
+13.797 £2.63
+16.959 G3.65
+22.010 S§1.06
+16.909 08.36
+02.020 37.C2
426,639 51,604
+51.654 Ol.l4

STAR RESIDUALS
S ‘e 3 , ve
+0.021 -0.67 +0.C25 -C.%3
+0.C27 +3.01 +0.C39 -0.0u
-0.026 +0.32 -0.034 +C.28
+0.,007 -0.25 +0.C08 -C.20
=0.029 +3.5%9 =-0.037 +0.,49
+C,002 -2.22 +C.C0N1 -0.16
-CeC0IC +0.59 -0.007 +0.40
+0,00° -C.24 +5.007 -0.1¢
-C.018 -3.3%5 -0.018 =0.25
+G.C18 +0.22 +3.017 +0.25
-0.011 -0.24 =-0.012 -B.16
=0 027 +0.01 =-0.022 +3.08
#0,026 +C.4&8 +C.028 +0.33
-0.002 +3.5C +0.C06 +0.,39
+C.C14 -C,7% +0,001 =-C.6C
+0.0C8 -0.C4 =-C.0C1 +0.03
+0.,0C7 =335 +3.301 +0.C4
-C,01C -0.,37 -0.C09 -C.l10
*0.020% +0,C8 +0.03E +0.C2
=C.002 #C.C4 +3.003 +0.Cl
-c,CC8 -0.11 =-0.0C5 =-0,2C
*8.292 *0.32 <L.0C27 +0.45
+0.N31 =2.41 +C.034 =-0,42
“0+88L «C.S1 «0,03% +2.5¢
#8809 =031 *0.312 =035
#0,012 #0.82 +C.Clu +0.,72
«Qe¢04C +0.30 =0.041 -0,80
*B.C52 -G.80 +0.05C -30.20
«0.002 +C0.87 ~0.C20 +CZ.e4
HOBeB2ZE ~U0.85 =0.022 =C.,E7
6,330 ~-0.25 +0.Cl! -0.,85
“G.028 +C.32 -0.021 +C,03
+3.01C -J.5! +0.015 ~-0,.1%
+C.N16 +0.75 +0.305 +C.37
-C.01¢ -C.31 -0.009 -0.20
-C.,045 -0.5C -0.053 -0.56
+0.01% -C.09 +0.022 +C.C
+3,229 +0.64 +0.C29 +C,u48
-0.044 -0.62 =-U.050 -0.60
+0.C44 +0.57 +0.,CS51 +0.58
-C.,C24 =-0.17 -0.,034 +0,15
+C,032 +C.12 +0.042 +G,.C1
+0.03C =-J.C¢ +0.C30 +0,32
-0.02% +0.02 -0.026 =C.21
-0.014 +C.1C -0.011 -0,28
-C.CUC +0.30 -0.002 +C.29
+Ce015 =414 +0.C19 =-0,24
-C.037 +0.14 -0.046 +C,32
+C.052 -C.06 +G.C64 -0,27
-C.029 ~-0.27 -0.034 ~-0.20

S

+30,024
+0.015
=0.,021
+C.0C°
-Cs027
+C.00C
-C.0G¢
+0.00%
-0.017
+3.016
-2.C10
=Cl.C20
+0,.,32u
=0,C01
+C.C11
a0 013
- .0C6
=C.012
+2,62C
+C.,01C
+*Q.CI7
=0.023%
+0, 028
0, n24L
+2,C2C
+0.026
=BsB3E
+C.018
+0.C17
-Te027
+C.C12
-0.021
+C.C17
-0.002
-0,.,0C6
=0.C62
+C.,C28
+C.0327
-0.08¢°
+C.060
-C.036
+0.042
+0.03C
=0.026
c.co1c
~g.coz
+0.,014
-0.033
+C.0uc
-C.022

.o

-Ce46
-C.08
+0.c6
-0.17
+0.42
=025
+0.67
=0.29
<0.20
+0.186
017
+0.07
+C.32
+C.01
-C.64
+0.12
+3.08
+5.01
“c.13
0. 07
"Q-EI
+2.40
=0.21
+C.,2%0
=570
+3.61
-0.59
+2.04
+5.U2
-5l
=Ce12

+3.20
=a
=5el0

bl

)

+0.308393
+C.315848
+C.S754%6
-0.161345
-C.038393
+C.20258¢4
+0.032924
oo Z5880
+C0.837475
+0.549897
+C,2339584
~C+221075
+0.147028
+0.,248724
=D<0L0258
+0,139318
+5,296262
+0.099211
-CeJ4R178
+1.713283
*0.329033
4T ,474770
=208 PR
=“0.224679
*De TZ2YLE
+C.1874€S
+0.4EHIEE
+0.39312%
12T
-0.145420
-0.106647
+C.219906
+2,440175
+C.2409222
+0,.,19672%2
+0.,6741€E9
+0.467u0¢2
+0,225269
-0.,372426
+2,208529
+0.,136281
+0.,1£62987
+C.25079C
+C.206823
+0.1421438
+0,29€543
+0.6372E9
+0.C89E71
-0.220715

2 . +0.,057703

CEPEMDENCES

+C. 208066
+0.215976
+C.57625¢C
-C.161162
-0.03913°
+0.201452
+0.G35EST
-0.225654
+0,436091
+0.550459
+C. 846515
-0.221206
+CellZl4ug
+0.287982
-0.010698
+0.132892C
+0.096655
+0.5991€3
-C.248739
+1.014004
+5.027174
+0.4TU6TT
-7.20846¢
-0,024392
+3.721C76
+0.166722
40, 4387163
+0,293448
+2. 196627
-C.145938
-0.10583%
+C.2197Ce
+CL UIO4ES
+0.262764
+C.1965GE
+C.6745C0
+0.LETCEE
+N.225580
-C.2I72959
+0.0049132
+0.13258C6
+0,162708
+0,251157
+0.207702
+C. 142631
+0.295067
+0.63713C
+0.090151
-0.280121

+0«08T7T723

+C 307704
+0.316164
+0.57691¢
-0.163960
~0.039823
+0,200443
+0.035482
-0.225672
+0.43871C
+C.551036
+3.341428
“0.221377
+0,143911
+0.247266
-0.711229
+2.133545
+3.397C44
+0.359148
-r,340383
+1,514641
+2.026399
+0,478579
-r, 208673
-C.c26172
+0.721847
+3,1659¢52
+0,43744C
+C.253740
+0,189225
-C.146452
-2.105C48
+0,219544
+N 438736
+3.249655
+C,1971C2
+0. 674233
+0,462870
+0,225894
-0.373467
+7.004270
+0,135238
+0,162462
+0.2515C7
+0.308551
+0.142145
+C.294594
+0.636432
+0,760714
-C.779518
+0,057779
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0BSERVATIONS
391 392 393
394 395 396
397 398 399
400 491 402
403 404 43S
406 407 4C8
409 410 41l
412 413 414
415 416 417
418 419 420

NO SAC

165876
165829

165858,

165850
165857
165889
165896
165915
165876
165871
165857
165862
165850
165829
165844
165846
165809
165302
165812
165829
iesesa
165353
165857
165829
165844
165862
165850
165829
165844
1658138
165€10

165802

1658C0
165796
165788
165809
165802
165810
165829
165788
165359
165237
165357
165210
165322
165390
165374
165398
165238
165354

TABLE 2.

POSITIONS USEC

S
+26.190
43,165
+57.948
+17,954
+53.612
+21.602
+04,647
+58.656
+26419C
+35.236
+53.612
+47.147
+17.954
+*43,16%
+2C. 654
+41.599
*46.499
+49,267
+57.,926
+43.165
+57.948
+17.954
+53.,€1C
+43,165
+2C.654
*4T7.107
+17.954
+432,165
+2C.654

+57.926

+57.926
*49.367
+45,598
+16.2°1
+09{3%
+46.499
+49,367
+57.926
+43,165S
+39.3%0
+50.853
+53.668
+36.708
+08.313
+C7.7¢€8
+31.54.
+58.269
+19.35¢6
+58.121
+10C.844

v

55.97
C7.16
11.31
4C,03
51.16
4C.36
53.24
47.3¢C
55.97
34,78
51.16
344,46
43.03
97.16
18.62
51.69
11.33
36.62
22.20
C7.16
11.31
4C.C2
£1.16
C7.16
18.62
34,46
43.¢3
87.16
16.62
2z.20
22.20
36.82
54.03
a5 .04
S4.45
11.33
36.82
2z.20
07.16
S4.45
58.17
29.54
23.20
33.25
S6.18
11.32
57.66
07.22
56480
€7.30

S
-0.C21
-0.,024
+C.CCS
+C.041

-0.001

-0.,033
+0.722
-0.002
+C.C01¢
-C,.,C02
+C.C138
-0.C18&
“n,017
+0.00C
-0.,C1¢
+0.0CC
-C,.010C
+C.022
‘=Cl.C2C
+C,.C08
G ALY
=C.771
+C,05C
+0.022
-N.Ci9
-C.026

+0,001.

+C,0u4¢
+0,011
-0.0831
-0.02%6
+C.006
+C.013
+C.C03¢
-C«330
-0.C41
+C.084
+0.C22
-0.008
-C.027
+C.018
+0.031
-C.033
+0.CC¢c
-0.C02C
-C.01C
-N.056
+0.039
+C.C21
+0.007

LK)
+2.07
+3.,37
-0.02
-J.11
-3.01
+0.26
&0+58
+C.12
+3.45
-0.28
=226
+3.1C
+2.0¢%
=3.08
+0.1°
s 8 §
+0.45
-3.48
+C.10
+C.0%
+1.22

STAR RESILUALS.

STAR RESIDUALS

S
~-0.022
-0.027
+C.004
+C.Cu48
-0.003
-0.C45
+0.027
-0.032
+0.C26
-0.006
+0.C2C
-30.C1l4
+0.00¢%
+0.C03
-0.C17
-0.C06
+G.307
+3.G33
-0.317
+0.213
+3.C18
=5.871
+0.C48
+0.022
=0.0817
-J.039
+C.0C4
+3.3€6S
+3.C1le
-C.045%
-U.C12
-0.002
-3.005
+0.041
C.C21
-0.G25
+0.032
+G.C2C
-0.0C8
-C.C19
=0.015
+3.019
+5.012
+0.023
-Je.040
-0.022
-0,Cu8
+0.027
~-C.004

"
=C,. 10
-0,.18
-0.12
+C.54
-G, 1%
+0,77
-0.%6
+0.17
+0,.23
-0.31
-2.09
+2,.,03
+0,32
-0.03
+0.07

=C0.23

+0.56
-0. 48
-3.C08
+0.22
*1s23
=eat

S2e R3S

~9,94

CEPEMNCENCES.

-0.C16

-C.ocH
+C.3°%1
-C.0a9
-C.014
+0.C09
-0.Ccol
+0.007
-0.001
+C.017
-0.016
+G.015
+C.C0C1
-0.01¢
-0,335
+0.0C4
+C,.Cce
-C.017
+0.011
+C,017
-2.C74
+3.050
+0,027
-0.0627
-3.030
+C.03%
424058
+0.012
-C.03u
0017
+0.002
+0.0CH
+0.034
-0.G22
-0.026
+0.033
+C.020C
-0.0C8
-0.019
+C.C28
+C.035
-0.043
+0.0032
-¢.01°
~G.024
70.05:
+C.050
+0.02¢%

-C.0Cce

'

+0.17
+0.14
=G.15
-3.05
-C.11
+0.62
-0.84
+3.16
+0.23
=031
+C.18
-3.02
-3.12
+0.C7
-0.11
-0.13
+0.47
-0.61
+3.27
+g.C0
+l.21
-C.12
~2elb
-C.%1
+1.95

P % 4
Je e o

23,37
+Ce49
+0,14
-~ Ta
e~
+0.CH

- N7
Gels

=CeC7
+C.05
+C.01
+0.07
-0.33
*Ce€7
-0.27
-Cal4
+0.08
=0- 18
-C.05
=0.15
+0.27
*C.92
-0.09
-0.88
=30+61

+0.67

+0.311387
-5.2I75422
+0.,661806
+0.106315
-C.204C85
+0.50240]
+0.5055808
-C.199827
+0.301470
-0.110922
+n.327858
+0.455644
+.261731
-0.130764
+0,105571
+0.746617
+5.0uE4E7
-2.13235C
-0.01698%
+0.754002
-0 .356C79
+0.262026
=G.272176
+C.735229
+0.30860C
-n,212274
-0,2027%7
+0.235277
+0.1821€32
+C.72152u
+3,377777
+0.29%284
404182770
+0.147959
-0.00375C
+C.073259
+0,227557
+C.206082
-0.3715817
+0.510962
+0.836P27°
-C.281758
+0.266671
+0.245684
-C.1928056
+0.602672
+0.357559
-0.121292
+0.754671
-n.29ucr9

DEPEMCENCES

+C.810527
-0.774795
+C.66386C
+C. 10633
-0.203236
+0.502369
+0.,505C62
-C,220430
+0.301787
-0.10977¢
+2.227786
+C,45u690
+C.2641478
-C.13C167
+0,1C6208
+0. 746225
+C.065920
-0.129679
-C.C16869¢
+C0.35447C
-C.M568%6
+0.N92€3°
~CL 372722
+0,72€511
¥2,390475
-7.212635
-, 00982
+0.335350
+C. 1581379
$5.722127
+C,375891
+0.2957u6
+0.18199¢
«C,1088251
-0.051926
+0.072120
+0.227755
+2,2032955
-C.C16496
+C.511626
+C. 867751
-C.281994
+0.366333
+0,246550
-0.198671
+0. 601759
+0.05807C
-C.121567
+C. 754204
-C.20306¢

+0,.,2C9818
-3.37430CC
+C ,6598E54
+C.10664%
-0.202317
+5.503049
+0,5045¢64
-0.201050¢
+0.30211°
-C.138677
+0,327682
+0.452623
+2.241232
'00129“93
+2,10695¢
+0,745840
+5.,346291
-0.129270
-C+J168¢€4
+C,754¢032

-=R,L87722

+3,09235¢%
~Le0TT28E9
L3713
+2,.,3G0593
=3.2125°9
<2.0031%¢
*+N 3358524
+2.188121
+0.722€5C
+C.374474
+0.,29611¢C
+2,1814E9
+0,148E22
-3.,C0059%
+0.3720C6
+0.227921
+0.,2C3974
-0,3171°1

+0.512290

+0.867456
<0.282238
+0.265768
+0.247211
-0,1981¢7
+C.60093S
+0.058187
-0.121926
+0,7540914

-Ce292110
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OBSERVATICNS
421 422 423
424 425 426
427 428 429
430 431 432
433 434 43S
4z6 437 438
439 440 441
442 443 44y
445 446 447
443 449 450

NO SAC

165338
1653228
165302
165354
165366
165338
165328
165330
165302
165299
1653300
165354
165332
165338
165347
165330
165347
165374
165238
165328
16533¢%
165322
165285
165283
165210
1658328
165354
165332
165320
165299
165299
165257
165276
165273
165323
165299
165247
165255
165282
165310
165257
165265
165281
165317
165299
165247
165257
165299
165304
165282

POSITIOHMS

L
+5€.121
+351.2156
+15.080
‘16.8““
+29.066
+58.121
+51.216
+55.44C
+19.080
+364147
+09.759
+10.3844
+14,191
+58.121
*43,123
+55.4u0
+42,133
+58.269
+53.122
+5i.216
+45,989
+37.726
+36.164
+30.,279
+06.313
+51.216
+1C.844
+14,191
+51.654
+J6e 147
+06.147
+24,270
+428.171
+41.643
+51.654
+06.147
+22.,373
+12.374
+29.006
+08.313
+24.270
+12.017
+27.431
+4E,65C
+06.147
422,373
+24.,270
+36.147
+22.857
+29.2C6

TALL

USED
*re

56.3C
23499
15.46
57.00C
24.65
56.80
23.99
24.81
19.46
14,
éac.3
S7.3C
55 .49
£6.80
G3.2°
24.81
C3 29
57.66
=6 IN-U
i
€5.88
€€.18
47.10
21l.48
33.2%
2399
€7.C2
59.u2
30.80
14,57
14.57
4.59
11.84
02.78
0dJ.&C
14.57
44.17
44.64
C7.60
33.25
54,59
21.14
£9.28
2T+55
14.57
44417
54.59
14.57
14.56
C7.6C

E 2¢ STAF RESILDUALS.

S
+0.021
+0.027
-C.C2¢
+0.007
=-C«029
+0.CC2
-%.01C
+0.009
~0.C1lE
+0.018
=C.011
-G.027
+0.C26
-C.DCQ

CeClH
,u.‘lé
=C.C02
=0 001
’Ca-ua

C.CC1

oot o i)
—“eLuC

=G0«CC2
+C.2CH
-0.313
C.C1E
-C.019%
»N%e 314
+C.C02
=-0.Ci4
+0.,C217
+0.012
-C.C42
+C.052
-C.0302
‘Goua‘
+C.,C16
-0.012
+C.C0O1
+C.C17
=C.923
-C.045
+GC,0158
+0.02¢
-C.044
+C.04u
-C Cué
C.034
oC als
-C.05C
+0.N4%

=067
+0.C1
+0.32
~de25
+0.5¢%
“0ea2
+0.59
=0.24
=035
+0.23
=024
+0.Cl
+C.42
*5.£0
g W 43
=035
+0.16
=J.01
-39
+C.4C
+0.0°
+3.C2
=205
+0.1%

’uc:“
+0.C4
=Ge31
*Ce22
-0.C9
+0.62
=030
=0.C0
+0.83
-8+ 55
+3.€0
=-C.l46
+0.22
+0.32
-C.7C
=3.50
-C.C9%
+0.64
=0.62
#0687
’C‘.gz
~0.89
+0.18
’an9

«6C

STAR RESICUALS
LA |

S

+0.C25
+0.C39
-0.C34
+0.CC2
-0.037
+G.001
-C.C07

n'cc7'

-J.018
+0.017
-C.012
-0.Cc2
+3.028

+U.206
+C.CC1
+0.017
+0.C07
-0.COS
+3,207
=C.C2€
-y.029
+5.C011
+3.C03
~Ge02€
+C.C42
=-0.C12
+C.CCE
+0.002
=C«009
+i.01C
+J.C14
-0.3041
*0CSE
-2«00C
-C.C22
+0.028
-0.020
+0.0C2
+30.329
=GC«G39
-0.052
+d.C22
+0.029
-0.CE0
+0.0%1
-0.043
+C.03e
+C,003
~0e024
+3.C3E

CEPENCENCES.

“Ce53
-C.08
+C,28
-0,2C
+0.49
-Ge16
+C.4C
-0.14
-0+ 35

25
-0,16
+C. 08
+0.32
+3.29
-30,.,60
-0 5l
+C.C4
+C.C6
-3.,26
+G.69
C.19
-C.12

+3.01
+3.10
~0e21
w012
+N,04
LA
+0.c2C
-3.GC8
+Gs T2
-0,E0
-0.30
+C.64
=5+ ST
+0.64
-0,49
+0.27
+3.32
=013
-C.S6
+0.009
+0,u8
-0.6C
+0.5¢8
+0.78
-C.75
+0.14
+0.33
-0.%1

=C.02€
+C.C07
+30.C026
-C.03¢
+0.C18
+0.017
-C.027
+C.014
-C.0C%
-C.004
+0,022
-0.323
-C.062
+C.C24
+0.037
-0.C359
+2.06C
-0.C28
+C.C11
+C.025
-0.052
+C.0u2

L)
-0.46
s
+0.26
=017
+0.43
=0.25
+0.67
=029
-0.30
+C. 16
=0.17
+C.07
+0e23
+0ett1
~CeGH
=Ce36
*Cecc
~C.04
=Ce21
+3.3
+3.22

~E o2l
+32.76
+3.18
=L 27
=C.US
+C.14
=Le2C
+J.34
+C.07
+0.061
=~0e 59
+GeCH
+Cel8
=De 5h
+0.61
-Cel48
+C.30
+C.28
-0+68
=083
+0.01
+0,E5
-0+60
’G.-‘
+0.78
-0D.68
+C.00
+0.E3

=C.62

+0.483321
+0.200170
+0.0659€7
-N4179195
+0.429777
+0,79667¢
+0.248521
-0.253G76
-0.732426
+C.242307
D.151466C
-0.,051C065%
-0.1208C9
+0.568€6€6
+0.223747
+0.167978
4N, 145482
-0,207700
+0,549855
+Co24U2€65
+0.2€5924
-0, 087381
-N.C28ETY
+0.5173E€
+C.742926
+04302209
-C.0052¢€0°
+N,20347S
-C.15632¢
+(.5559€3
+0,77357¢8
+0.19500°9
+C.C91161
-0.29111¢
+0,22927¢8
+c 654975
787"’”
C.gy6l'0
-0.0390137
+C,298049
+0.768978
-0.032032
-0.3997¢1
+0.15°9176
+C.6C46ED
-n.004654
n,2200%7
+0,615967
+0.227343
-2,167712

+0.,882C62
+3.20C261
+C.C665%2
-C.179C6€1
+0.4291u6
+0,7959u9
+0,248247
-0.0527114
-0.,03191¢6
+C,C40€34
«0. 152321
-Z.,C51249
-0,120528
+0.686(087
+C, 333301
+2,168866
+C.1U5Z4¢
=-Csa08122
C.5491i279
+0.7404772
+C.2353%4
=T 0R7Up]

- agcoze
~sloC -

0@.775512

+0's 195329
0.2914%88

-0.29062¢€ "=

+0,228829
+0.€6501¢
+0.282762
-0.206073
-Co 0’93:9
+C. 29763
*0.369217
-0,032592
-0.099536
+0.,153737
+0,604174
-C.004116
+0,2297%4
+C.615029
+0.226957
-5.1678¢%4

CEPEMDENCES

+0.482€13
+0,200369
+0,367154
-0.178927
+C0.422590
+C.795164
+C.248C9%¢
-0.,352318
-0.C31329
+0.34139¢S
+C.153C27
-0,351385
-2,12C154
+0.685867

+Co232965-

+3.,169865
+2.14329C
C.;Ca‘Su
S48279
c.-“ElSL
+C. ’8“814
--...7b
.5:’&67
0C.61’S35
+C.742587
+".535641
-0.306522
0C.333696
=Co154€2
*G.-:oi-c
+0,77444¢8
C.15560%
+C.391¢66
C+.29CCEe
+C,228369
+0,66E015
+0,283301
-3.206C002
~34036557
+0.,297162
+C.269472
-C.032144
-0.099215
+C.153265
+0.503627
-0.002875
+0,229663
+0.615345
+C.226471
-C.167504
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OBSERVATIONS
451 452 453
454 455 4S6
457 458 459
460 461 462
463 464 465
466 467 Le68
469 470 471
472 473 474
475 476 477
478 479 480

NO SAG

165257
165255
i65285
165310
165302
165231
165266
165257
165235
165232
165228
165233
165235
165257
165283
165255
165228
165208
165235
165257
165228
165218
165235
165257
165255
165398
165625
1654232
165390
165414
165354
165366

165338

16532
165390
165374
165354
165338
165347
165366
165330
165347
165374
165338
165328
165328
165354
165332
165320
165299

TABL

POSITIONS USEL

< Te

+24.2706 54,59
+12.374 44.64
+36.164 47.1C
+08+313 33.25
+19.080 19.4€
+10.959 03.65
+19.363 04.37
+244270 54.59
+06.,680 37.39
+44,370 07.76
*+42,174 59.89
+46.,789 30.67
+06468C 37.3%
+24,27C 54.59
+30e¢2T9 21.48
+12.374 44,63
+42.174 59.89
+31.387 42.28
+06.680 37.39
+24427C 54.59
*42.174 59.89
285326 3117
4364680 357.3%
+24,27C 54,59
+12.374 44,63
*12:'3864 - Gi.23
+57.713 21.16
+56.104 43.91
2l S0l | dlewd2
+51,608 24,28
+1C.2844 57.20
+29.366 24.6%
+58.121 E£6.80
#5216 2398
+31.541 11.32
+58.269 57.66
+10.844 S7.0C
+58.121 56.80
+43,133 03.29
+29,066 24.65

+55.,4480 24.81

+43,133 02Z.29
+564269 57,66
+58.121 56.30
+53.216 3.99
+514216 23.99
+1C.84% 57.00
+14.191 59.49
+51.654 00.80
+06.147 14,57

.

2+ STAF PESICUALS. CEFTNDEC

STAR RESICUALS
S " s N ey

+0.008 -0¢02 +0.009 +0.C4
+C.C15 =Cel6 +04C1S -0.19
-0.033 40629 =0.041 +3.26
+C.C42 -0430 +C.0C51 -0.21
-0.031 +2¢2C -0.,0386 +0.10
-C.004 -0.16 -0.0C1 -0.28
+0.010 +0.22 +0.01C +C,.20
-0.C12 -0+33 -0.009 -0.4¢
-C0.C18 -0.02 ~0.031 +C.29
+0.,C24 +0429 +0.032 +0.17
-0.003 -0,19 =-0.C01 =-2.19
+0.,N0% +0.37 +0.001 +0.37
+C.002 -C.11 +2.,0C1 -0,07
~C.006 =-3.,10 =-3.,002 -0.16
+G.002 +Ce02 +C. 001 +C.05
+0.C13 -J.45 +0,.C23 -0,35
-C.012 +3.49 =-0.620 +0,20
+N,005 =-C.34 +C.GC1 -C.31
+C 006 +3.12 +0.028 +0.20
-C.C11 +0.,18 =C.C32 +3.07
=G.021 +G.ut =-0,008 +0,4¢
+0.,00C -0.67 ~C.C11 =0.€7
40,032 +0.55 *G40323 +0.59
~L N3G 23T =002E -Cvi0
+CeC24 -Ca27 +u.014 -D.28
+8:0 022 +0427 +0.026 +0v21
=0,007 =C.3° -0.011 -0,3%
-0,026 +3.19 =0.029 +0.22
-3.032 -D.,28 -0.036 -C.2C
+C,046 +2.,21 +0.,049 +0,11
+C0.017 =C.29 +0.015 -C.28
-C+028 =Js11 -0.C09 =-C.CE8
+C¢022 =042 +0.071 ~-0,43
-0.033 +0.55 ~0.030 +5.54
-N.008 +2.27 -0.0C6 +0.25
+G,C11 +3.,68 +0.0CT7 +0.46
-C.01S% =-3.07 -C.010C +0.02
-0.0G6 +0.70 <0.002 +0.53
+0.026 -0.77 #0.012 -0.65
-f.011 -0.55 -0.007 -C.36
+0.,016 =035 +0.0l7 -0.54
-E.CC2 +0.16 +0.C07 +C.04
-C.C01 -0.0! =~0.005 +0,06
+0.C08 -0.19 #0.007 -0.26
-Ce021 +0.40 -3.,026 +0.69
~0e019 +0sil -3.012 +0.12
+C.014 +0.,04 +0.008 +0.CH
+0.C02 -0,31 +0.CC2 ~0.28
=0.Cl4 +0,22 -0.009 +0.20
+C,017 -0.09 *+0.01C -C.C8

NCES.

S
+C.CC32
+C.026
-CJ045
+C.04¢
=B eg32
-0.010
+0.C2C
-C.C24
-0.C26
+C,041
-0.CC0C
+C.CCC
-C.C00
-gJ000
=04,C00
+C.C10
-0.C07
-C.0CE
+0.023
=3sC2%
-Q+318
+04CI7
+C.,Clu
=L+ 02
+0.018
+C.,C26
=-0«C0E
=003
JeC3T
+0,054
+QaCYE
~04C12
+0,037
-0.036
-0.207
+C.C27
-0,027
+0,004
+0,021
-C.02%
+3.01€
-0.C02
-0.C01
+2.,008
-0.02C
-C.CC8
+C.CCe
+C.CC1
-C.006

+0,037

e
-0423
-G0+20
+3433
~0.28
+2.26
-C.13
+0.18
-0.24
+0.19
+d.12
=3.30
+3.€C
=317
-0.16
+C.03
=0.4C
+0.44

=Ge23

AL

*J.12
+J.u2
=3
+C.l6
=Jd«CH
=3

=Ll

*G002
“le"LE
LT e
=378
=Cs16
+Ce 14
=J*35
*3'33
+C0.08
+0.47
+J.CH
+3.57
=o'k
=027
=J.36
+0.22
-Q.GQ
-0.2C
+3.38
-0.C5
+0.14
-Je.20
+0.04
+0,07

+C 520152
+0.,3958%0
-N,1497%4
+0,333367
+C.400345
-0.149929
+C.251429
+0,462033
+0.162346
+0,176171
-Qs2371ET
+0.12012¢
+C.471212
+C., 431560
+0.,21417¢
=0.00433%
-e135943
+0,1866u%
+C 458124
+0J.5355C%
0. 126214
+C.3u423e
+0.,496301
+CJ42CLT7R
-CJ18272¢
-Ze27543y
=f] 228285
+0,24°842
L L (. o0 e
+C 626165
+0,2u1488
+0.417G613
+0.244375%

«@iS20883%

+C,7CuzZ1}
+C.,e56471
-0.256892
~0.1283029
=0.1213E59
+0.849219
=-0.377697
+C.29108%8
+3.665901
+0.ST77096
-0.15438%
+C.802553
+C.0491C¢
+C0.1028€9
=0.505917
-2,0489616

CEREMDERCE

+C.62CTT5
+C. 696256
~0,1469562
+3.032774
+C, 400182
~0.149377

2.351904
+0, 461550
+0. 160483
+0,176740
-C.237178
+0,120297
+5.,4T71758
+C.431674
+C. 213445
-C.0088Y]
-C.185324
+C.187071
+C, 468156
+0.535237
-C.12€614
+0,TUBL08
+2,806678
+5.42557Y
-S.1661¢4
-C.27425¢
-2.0325%6
+T,24899u
+2,488359
+2.625401

+0.CH1T778

+TJU1EES

+CL., 088033

“0.2079C3
+C.702536
+Cs65347C
-N,2559¢8
12736
-0,120806
+0.c48641
-0.,3767%C
+0.290963
+0.665227
+0,5743235
~C. 1537564
+C.80192¢
+C,64815¢
+C.103877
-0.,508c20

-C.C48927

<

+2.,621407
+C.096616
=0d1850175
+C 232234
+0.399¢%18
-0.148721
+1.35C515
+7.461017
+C.160643
+0,176548%
~0¢237154
+0,120422
+2,4T72381
+0.u31664
+3.21262¢
=0,20492¢€
-C.135677
+0.1374%4
+0,468 181
+0..53496¢8
~Cel264C1
+0,344920

"#C.496542

+J.426513
-N, 144589
-0,27Z186
-C.C52936
+7.,248G09
+C.48933C
+0.62u213
+2.242C0%2
+3,41721¢8
+2,045252
-0.207307
+CL 702753
+0 6548326
~3+255173
-Je.12€562
-3.123076
+C.847174
-0.375766
+0.29082%

+0.664512"

+C.572693
-0.153264
+0.,801243

+0,.6474CC

+0.103921
-C.50u42851
-C.048312
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ABLE 2+ STAR

OBSERVATIONS
431 482 483
484 485 486
487 488 489
490 491 492
493 494 495
496 497 498
499 502 501
5C2 502 504
505 506 537
508 539 510

NO JAO

165317
165299
165330
165328
165332
165299
165304
165330
165328
1653190
165257
16525°%
165285
1653117
165232
165222
165237
165235
165257
165287
165333
165328
165202
165354
165366
165338
165328
165330
1653C2
165299
165300
165354
165332
165338
165347
165338
165320
165330
165347
165299
165328
165299
165332
165320
165276
165231
163265
165276
165235
165212

POSITIONS

S
+48.650
+06.147
+55.440
+51.216
+14,191
+06.147
+22.857
+55.440
+51.216
+38.313
+24,270
+12.274
+36.164
+08.313
+19.08C
+42.174
*+4€.789
+06.680
+24,27C
+30.279
+568.121
+52e2F¢
+19.C30C
+1C.844
+29.266
+38.121
+51.216
+55,44C
+19.08C
+36. 247
+09.759
+1C.844
+l4.191
+58,121
+43,123
+538.121
+51.654
+55.440
+43,133
+06.147
+51.216
+06.147
+14,191
+51.654
+48,171
+16.958
+13.017
+43,172
+36.68C
+55.326

USED
L&
27 .55
14.57
24.81
23.99
59.49
14.57
14.56
24.81
23499
33.25
S4.59
44 .64
47.1C
33425
19.46
59.89
3C.67
3739
S54.59
21.48
S6.20
299
19.46
€7.CC
24.65
56.80
23¢9
24.81
19.46
14.57
32313
57.G0
£9.49
56.80
03.20
S€.8C
00.80
24.81
03.29
14.57
23.99
14.57
59.49
0G.80
11.84
03.6°%
21l.14
11.8"‘
37.39
31.17

S
-CaClu
+C.CG8
+0.,C41
-C.CRZ
+C.C0C8
=0«003
-0.006
+0.C2C
-0.026
+C.Cl4
+C.0358
+0.015
=CeG32
+0,042
-C.C31
-N,CC2
+0.C0¢
+C.C02
-0.00¢
*#0 4002
+C.C21
+Ca0 27
=0s33
+C.C07
+CeCEY
+2.C32
=C.01C
+C.00¢
-0.018
+C,018
=-0.211
-3.027
+0.0c¢€
=C.C02
+C,31lu
+C.CCe
+0.007
-0.C1cC
-0.C03
-0.002
-D.CU&
-0.032
+C,031
-C.030C
+C.0L9%
+C.01C
-C.022
+C.012
+C.Cl6é
-C.Cl6

% s

cuvaLs.

STAR RE
S
-J.01c
+G.305
+0.043
-C.028
+C.001
-G.C06
+C.C04
+3,023
-d.025
+0.205
+3.0(CS
+3.019
-0.341
+3,.,051
-0.C28
-0.301
+C,001
+J3.091
-3,Cac
+0.3231
+3.3525
+3.,C319
=CeC3u
+C.CCE
23,537

1

*Lelila

2+ 807
+04C07
~CeC1l8
+3.017
-0.012
-Ue.022
+GeC2C
+0.C06
+C.001
+8.001
+3.,001
-deQl0%
+0.3C5
+C.0G3
-G.005

- oA
Seuu

+3.024
=U.Q35
+0.C13
+0.011
=J3.021
+0.,318
+7.,C0¢

=C.3C9

corCrorn

SIbtaLS
L
-C.Cls
+0.C2
+C,CE€
=Co1C
+C.Cu
-C.11
+C. 3¢
+0.35
+5.Cu
=-0s30
+2,304
=Be i1
+0,26
wlell
+C,10

=Gel9

*Ce37

“C.C7
=N.16
+7.CE

=Cs 18
2C,C10
+3,.,031
~Cef41
+3.018
-C.00Q4
-C.0C1
+2.019
-C.022
+C,.C3¢&
+0i,322

| itor s W o (v |

1RSI ODC
W) b= N

g o4
+2,CCC
=3 B8
*C.0CT
=LY
+3e.C16
=0,01C
-0,CC2u
+G.C24
-0,001
+C.0112
=0:812
-0.CC6
-C.C12
+C.,02C
+0,.,01C
+0.007
-C.C21
+C0Z¢
-0.C24
+C.02C
+3.012
<C+E21
+C.C17
-N,0C2
-0.3C6

-0.207378
+C.2C22¢L1
+0.27¢060
+0,342783
+C,.133205
+0.26ECED
-C.761907
*C,BEDS5T2
+2.749472
=03236197
+C.2C0447
-B+222374
-0.1235€1
+N,u06233
+0,527249
-DaJ82231
=8.923Y223
+T.,21C9uu
+M,5133C2
+0,6°C01T2
+0,2052016
+7,284320
+C.5NEELT
+N,23R65
=B,C3Z71%7

~ae o
e Lt

+C.14U¢€ET
+0,19€52¢L
+0,7un12¢
+2,323L836
+0,712286
-BaL8)291
+0.,215867°C
+0e102002
+0.,0C8293
+C,C474¢
+0,25164C
+C.242202
-0,205308
+0,7620662
-0 ,248512
+0,301399
-C.C2c6u46
+0.,151480
+0.63257¢9
-C.,087922
+0.3582€1

+0,8020C1

T #0.1TEL199

+C.0114F1

DEFENCENCE

~C.CC6771
+L20385¢E
+0.278431
+C.3042113
+0.122670

s

-2.0061€9
+3.204839
+2,277835
+3.2741427
+0,.1823057

+0.269817 +0.271685

-0.C¢1710
+C.420CS59
+0.34€573
-0,33674S
+0,3C10¢87

221 26¢
#2.92025%
+7.,€6292%4
+C.20uEC1
+7,fuysc
*2,8392€67
*+Dar 38069
=f.0283%¢
-C«GC13306
+0,1u847G
010856272
+C, 783697
#De3295Te
+C+s 712065
-0.C213°%7
#C.2150%
+5.161330
+3.,097¢€26
+2.04 7
+0,2523862
+Co. 142218
-C.2U55C6
+C.7641¢32
-0.C409391
+0,200942
-C.036865
+0.1518C3
+C.632351C
-0.747149
+C. 258096
+C.50138¢
+0.17¢€028
+C.C11€17

-C.C€1£03
+7.479512
+C,347592
=34937287
*+0,3C173¢
-2.2223%¢8
-2.120882

4N

(S IRV I8

.

+

+7,6384°C
+T72CUZET
+Tg2ckehy
+7,%09862
+aBTERIE
=C.035C3C8
=2METTES
+Jelu82¢C
+2 o 126385
*+Co %1262
+59 239859
S 43 2 0 B L |

+2.25249¢C
+C.142207
-C.2060481
+0.764727
-C.050168
+C.3CC0824
-0.337031
+0,152083
+3.6342¢93
-C.046374
+C.358025
+C.535C717
+0.175955
+C.011678
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OBSERVATIONS
511 512 6513
514 515 516
517 518 5.9
520 521 522
523 524 5285
526 527 .528
528 533 531
532 533 534
§35 6536 537
538 539 540

165257
165265
165281
165317
165299
165235
i65232
165212
165205
165231
165260
165285
165322
165234
165282
165722
165285
165283

‘165210

165255
165231
165265
165276
165235
165218
165221
165212
165205
165231
1652¢6
165390
165374
165398
lecz3e
165254
165338
16£328
165252
165254
165366
165320
165354
165332
165738
165347
165276
165235
165218
165283
165233

TALLE, 2+

POSITIONS LSLD

s
+24,270
+13.017
+27.431
+48.,650
+064147
+06.680
+44,370
+54,891
+13.797
+16+959
+43,997
+3€6.164
+37.788
4224857
+29.006
+37.788
+36.164
+3Cas 279
+08.313
+12.374
+16.958
+13.017
+4E,1T1
+J6.68C
*5£4 3286
+15.508
+S4,8691
+1 3797
+1€.959
+19.363
+31.541
+5€.269
+19.C56
+58.121
+1C.844
+58.121
4514210
+19.080
+1C.E44
+29.066
+09. 759
+1C. 244
+14,191
+56.121
+43,133
+48.,171
+064680
455,326
+30.279

+46.TEY

.
54.59
21.18
59.26
27.55
14,57
37.39
97.76
52.39
52.63
73,65
27a6d
47.10
Se.18
14,5
37.60
5¢.18
47432
21l.48

3 01
Sledh

LY4,64
C2.05
Zieltl
11.84
37.39
31417
4EL18
52439
524063

S
-C.C45
*+0,C158
+0eC29
-C.0u44
+C.C44
-C.C24
*03033
+C.03C
=Cs 025
-0.014
“0RE07
+C.0C2
+0.0GCS
=0eC1
+CeC1T7
+C.001
~CeB29
-Ge026
*Gis€26
+C,M20
+Cl.CiCT
0022
+B,012
+0.C1¢
=0LWCle
0031
+0.C63
-C.025
*Cel1®
+LaN11
-C.0iC
-0,.,C56
*0aC3S
*040821
+0.0C7
+C.C21
+C.C27
-0.026
+0.007
-D.C29
=NesC1l1
-C.C27
+C.026
-0.,002
+0.014
+C.ClC
~0.707
-NeC11
-0eN123
+C.C21

STEL

e
=g« 50
-3.09
+0 .04
-Geb2
+3+57
~BxdT
+0.12
-C.06
+C.02
+0.1C
+Ce34
-Cel7
=3.07
‘;.H?
-C.2¢
+5.02
+Z. 40U
*+24E
=T &E
=J.4€
-0.25
+0e¢32
-J3s51
*8e T8
=331
#2432
=Cel?
+3.27
-C.0¢
~C.01
+0,.81
=“B2312
=318
=052
+C.6C
=Ge67
+0.01
+0.32
=028
4+0.59

-0.24

+J.01
+0.48
+C,.50
~Be7C
~ve39
+C.87
=C.6%9
=Ce00

+0.21

=3«019
-C.C39
=C+C137

+C.C20

STAR RESIBUALS
< L)
-34C53 -0.56
+0.022 +3,.,09
+L.02% +C,.u8
=~CeCGEC -0e€0
+0.C51 +0.58
-0.C34 +C.1E
+0.Cl42 +C.01
+0.030 +0,32
~U«L26 -C,21
-C.C1% -C.z2¢
=82 030 *0.37
+0,034 =-C,45
+0.006 -0.09
=Lel2E *D,55
*owbdl -2 37
-Je.004 -0,1C
~e 34 +0a52
~Ca B39 +L. B8
430060 =C.30

+ 1
.« e
)

1
-

& 1§ ®3
e e o o

D1 )N EaLYNDE N9 € red

o+ + L+ et
e o o @ o ° ¢ o
WO Mm DL

+

o B Bl e K I & B |

W b
IR MM IO DTN NI 1YL

)
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+

-t.CC1
+0.011
*C.C20
Q023
2l oo
-L.017
+(,C2F

P+
e o o o
e g Q)

+
& %4
B Des F Ly 3 ) o= ry

+ 4+
1M OO0CAHN O
O N = b by

+Ce475245
+0,429466
+0,22u42¢E
-N.16%164
“0. 019926
+C.28532¢°3
+00 261065
+0R 278200
~Cw156947
+DsETE289
+QpTo9sEN
*Re 221778
L 720135
*DLGETICES
+04TUELER

oo s
e

+TeTEUETT
+NE4208¢
+04 152586
+C.S1F793
+2, 741904

+0.186204.

+ 0 e o
$TT 76408
+(. 260604
»Ha 138682
*EABZI0T
+0 220608
$ESEH253 %
+C.J669¢H
~C.1243153
+0.,7u28¢¢
Ba2ZRERY
+05517912

+0,2416°5

+0:802732.

-0.363092
+0.7407E5
+0.416522
-C.221527
-0,138452
+0.60778]
40247726
+C.30HEOS

=0.C73978

*Ce 027450

+C.65843542

+0.332502

CCPONCENCE

+0,475501
+C. 429986
+Co284E33
-0s169040
-C.0206F1
+C.CLLEEH
+C.06CE43Z
*Qe2TES0D
-0s1S61ET
+C.574L959
+La 029217
+C.2118¢eC
=067304€9
*QeET71e73
+C747870
-Ce382143
+Cs 53978

+C.€LT114

¢S RusilE
+To0T4179
+l.00t320

+0 2016508
*CxETT2EL
*Ele 2B 02TE
=0s 1203508

+04 067009
*Ccs 120727
+Q.743T347
~fa 237192
+Se 517829
+0.2418C8
+C.2C3%¢81
-C.303242
+C. 3403034
+M, 419697
=Ce221989
=Ce128243
+0e€27272
+0.243262
+2,C024202
=0.,07C860C
+CeN2UCHO
*Ce &b 3723

(%]

+3.4757¢7
+0.430557
+C» 285176
-Ce170135
-C.021324
+Co244422
+0,0605€9
+D.27E8926
=0 155452
+05THSRS
+C.U9ET7E
+Ce211976
=0e7T21821
*NeHTOTT9
+0.T4828E
D292 L5)
«TL0E23ITY
45 o HE T2

1&le€CH
+Dy SLEEES
Ce."ubuyne
Jelusbuc

+Z o RE0EN3

+0.36713C
-T2 325 S5h
+N 742754
~Ue2360CHY
*N o EATTZY
+2,240101
+C.204u2y
-C.2C35¢%4
+032393215
+3..420€E73
=0s2224E6
-0.137997
+0.6%9684¢E
+0.242732
+0,003906
=C.C70672
+3.024675
+0.653128
+5.3089¢64
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TABLE 2« STAR RESILUALS. DTPCLOLNCEES.

OBSERVATIONS NO SAO0 POSITIOMS USEL STAR KESICUMLS DEPEINDENCES
S e S e S Ty s e
541 542 543 165299 +06.147 14.%5 *+0e016 40460 +0.02C +0.,68 +C,018 40,61 +0.23P562 +0.238346
165247 422,373 44417 -0eCiZ2 =Ce86 =34020 -244% =2,700 =0.48 +0.55°400 *0,H03173
165255 +12.374 44,64 +C.GC1 4C.23 +C.CO0Z2 +C,.2 Je *5eI0 +0.2C788D +L 208142
165262 +29.006 CT7.60 +0,017 +0.33 +0.C29 +0.22 40 +C.l4  +C.07244) 72273
165310 +08.313 23.25 =0.023 =0,70 -U.C329 -C.72 -Ce€8 =-Nel21372 -0.021943
544 545 546 165243 +33.351 15,06 -0.026 +0.29 -0.C27% +0.24 +3.47 +0.381561 +C,281292
16522C +03.162 3e3% #3034 -0.47 +354032 -C,41 =0e72 +0,3741€1 +05.274629
165228 +42,174 59489 =-CsGC15 +2.53 -2.01€ +C.5 +C+67 +0,17°422 +2,171046

168285 412,374 44,68 =0,020 -Co47 -0.C12 -C.S5C
165282 +29.006 CT7.60 +CefN25 43,17 +35.C19 +3,17

=Celtl +7, +0e NEEHES

=CGe01 +0.C18251 +C.C17569
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Bull. Obs. Astron. Belgrade N© 141 (1989}, 47—-54.

UDC 521.936/.938
Preliminary report

OBSERVATIONS A LA LUNETTE ZENITHALE (DE 110 mm) DU
SERVICE DE LATITUDE DE L’'OBSERVATOIRE DE BELGRADE
EN 1986, 1987, 1988

R. Grujié, M. Djoki¢ et N. Djoki¢

Astronomical Observatory, Volgina 7, 11050, Belgrade, Yugoslavia

(Received: June 28, 1989)

RESUME: On présente les valeurs de latitude ansi que quelques données meté-
orologiques prises au cours d’observations,

Les valeurs de latitude géographique sont déri-
vés des observations en utilisant la maniére décrite
par Sevarlic et Teleki (1960) snas appliquer des er-
reurs progressives et périodiques et aussi sans le co-
efficient de température (Milovanovi¢ et al, 1970).
Elles sont données dans le Tableau L.

La valuer dun tour de vis micrométrique (R)
appliquée ici est égal R = 4020660 (Gruji¢ et al., 1985).

La maniére de la publication des valuers de
latitude géographique obtenues des observations avec le
zénith—télescope de 1'Observatoire Astronomique de
Belgrade & partir de ce numéro du Bulletin et 2 Pavenir
sera différente de celle utilisée jusqu’a présent par
quelques détails comme les suivants:

1) A part des valeurs de latitude géographique
obtenues des observations selon le programme nouveau
(Sevarli¢, Teleki, 1960) et données dans le Tableau
(Tableau I), dans les colonnes ,, ¢y, nous presentons
aussi les valeurs de latitude géographique obtenues des
observations selon up programme additionnel dans les
colonnesp_,,¢_».

2) Les positions apparentes des couples d’étoiles
pour tous les deux programmes d’observations sont
données dans le ,,Merit” systéme de declinaison.

3) Les corrections de declinaisons sont différentes
de celles appliquées jusqu'a présent. Elles sont dérivées
des relations des groupes des deux programmes donnés
dans le systeme ,Merit”. Elles ont été pobliées par
Gruji¢ et Teleki (1987, Tableau 5, colonne ,,complete™)

Une part des moyens financiers pour ce progra-
mme de recherche ont été attribués par RZNS (L’as-
sociation republicaine pour la science de la Serbie).
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& Tableau I. Les valeurs de latitude ansi que quelques données météorologiques au cours d’observations
DATE Jul.days 0BS, Tz Ti Tv Bo GR. a b i 2
1986 2446000+
I 8 439,200 ND - 0,6C - 0.6C - 0,8C 758.4 L 10,645 .
8 439,251 NN - 133 - Jo2 - 1.4 758:7%7 I 10,645
}% 444,186 MD 2elt 0.6 1.7 7328.9 ol 10,449
: 444,237 MD 250 Ol l.4 7328.9 I 10,600
14 445,281 RG 53 2.8 4,9 7314 I 10,454
14 445,349 RG Se7 2.0 4,8 729.3 IT 10,259
17 448,226 ND - 1,2 - 1.7 - 1.8 7%26.5 il 10,549
21 452,262 RG 4,2 2.0 3.1 745.7 B 10,300
21 452,330 ° RG 4,2 2.0 2.9 744 .6 II 10,523
29 460,240 ND 152 1.6 1.6 739.5 I 10,447
29 460,308 ND 0,6 0.6 0.8 7592 IT 10,523
IIX 6 496,258 RG 4,6 20 Dok 73848 Tk 10,3564
6 496,319 RG Sl 2.0 2+8 75942 I1T 10,437
16 506,231 RG - 0.1 0.7 O.4 748, II 10,284
16 506,292 RG - 0,8 0.0 - 0.4 48,8 I1Y 10,403
17 507.229 RG 2.6 1.7 1.2 747.8 e 10,367
24 514,270 RG 9.4 7¢2 84 732.8 IIT 10,445
25 515.326 RG 6.6 Ok 8.4 731 .0 IIT 10,416
5L 521,310 RG 15 a2 11,2 11.4 73642 i 51 10,034
31 521.360 MD ¥5 20 11,0 11,2 75643 IIT 10,144
31 521.403 MD 129 10,7 1162 73644 LT 10,03%2
Iv 8 529,381 RG 182 1782 170 7%6.3 EIT 10,256
15 536.319 RG 75 6.6 6e3 757.5 III 10,070
21 542,%03% MD ) 1o 1% 10,5 10,2 739.6 R 10,276
21 542,345 MD: 1256 10.1 10,1 740.4 | IIT 9+999
22 543%,%00 RG 16,5 13.9 J 5 8 759.5 11T 10.189
22 543,342 RG 16.4 13.4 1%.3 740,0 IIX 10,246
23 S44.,297 ND 19.0 15.4 15,0 740,8 IIT 10.376
23 544,340 ND 18.7 14,8 14,7 41,3 ITT 10,213
24 S45,294 RG 20,0 18:.2 17.4 741.,0 IIT 10.190
Vv 13 564,317 RG 15,8 1552 14,2 741.1 Iv 10,117
13 564,360 RG 1548 14.8 14,0 741.1 Iv 10,126
13 564,409 RG 16,2 14,3 13.7 740,8 Iv 10,146
14 565,262  ND 20.4 17.9 17.6 739.2 III 10,117
14 565.315 ND 18,4 16.5 16.4 7%39.7 Iv 10,564
14 565.3%58 ND 16.4 16.3 16.1 7%29.6 Iv 10.086
21 572.296 ND 22.0 20,4 19.8 739.7 Iv 10,058
21 572,388 ND 21,0 19.2 18.6 72945 Iv 10,164
28 579.%68 ND 22.2 20.0 19.5 738.0 v 10 2uo
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VI 14 596,368  RG 20,6 19.7 19,4 7241,8 Iv 10,176
14 596,441  RG 21.0 19.1 18.8 742,0 v 10.079
ViI 11 623,269 MD 16,4 17.6 16.9 740,1 v 10,064
23 635,334  ND 21.0 19.4 18.8 7377 v 10,139
23 635,381  ND 21,2 18,9 18,7 73745 'z 10,212
26 638,326 RG 19.6 18.9 17.8 40,4 v 10,162
26 638,373 RG 20,0 18,0 16.9 740,8 v 10,216
28 640,321 MD 18.7 20,0 19,0 43,1 v 10,125
28 640,368 MD 16,7 18.8 17.4 74343 v 10.325
29 641,318 RG 19.8 19.3 18,4 40,3 v 10,209
29 641,365 RG 18.7 18,6 17.8 0,4 v 10,284
30 642.%315 ND 22.8 20,6 19.8 739.3 v 10,307
30 642,362 ND 20,6 19,6 18.9 739.8 v 10,148
VvIIzz 7 650,293  ND 22.3 22,0 21,2 38,6 v 10,201
Vi 650,340 ND 20.6 21.3 20.6 73%8,8 v 10,330
8 651,290 MD 25.0 22,8 22,9 7%8.3 v 10,194
12 655,279 ND 27.4 24,8 24,7 36,6 v 10,191
12 655,326 ND 25.2 24,1 23.7 3644 v 10,275
15 658,272 MD 21.8 22,0 21,5 740,9 v 10,209
15 658,319 MD 21,0 21,2 20,0 41,5 v 10,159
19 662,260 ND 29,6 25,7 25,2 733.7 v 10,075
19 662,308 ND 26.3 24,9 24,2 735,1 v 10,216
26 669,288 ND 18,0 17.8 16.8 737 4 v 10,237
30 673,277 ND 13,0 16.2 14,7 43,0 v 10,080
30 67%,340 ND 12,0 14,6 13,4 43,4 VI 10,253
IX 6 680,376 RG 17.6 15.3 14,7 41,8 V1 10,298
12 686,242 ND 23.5 20,8 21.0 739.1 v 10,533
12 686,305 ND 22.6 20.2 19,8 739.5 VI 10,295
15 689.2%3% MD 25.6 2%2.3 23,6 7%9.0 v 10,420
15 689,297 MD 24,2 22.7 22.6 7%29.6 VI 10.319
16 690,348 RG 25.8 22,4 22.0 739,3 VI 10,411
17 691,228 ND 26,5 23.7 23.8 738,.4 v 10,352
17 691.292 ND 25.7 22,8 22,4 739,0 VI 10.129
23 697.%329 RG 17,0 16.2 15.6 43,3 VI 10,365
24 698,272 ND 20,7 17.6 17.0 738.,9 VI 10,305
24 698,%26 ND 21,0 17.0 16.8 738,7 VI 10.251
X 2 706,304  RG 16.8 14,1 13,7 244.,9 VI 10,334
5 709.346  RG 9.1 10.8 9.6 U8 .4 VI 10,464
11 715,329 RG 14,3 13,7 13.3 45,2 VI 10,524
14 718.%21  RG 8.6 9.8 8.8 749.1 VI 10,439
XTI 7 22,206  ND 6.2 5.9 5.8 44,2 VI 10,405
40L . LO 4. 4' o
v 15:262 B 423 Wk 525 AR R 10557 10,563
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XI 8 743,255  RG 505 5.0 4.8 41,6 VI 10.45%
12 747,192 ND 12.0 8.0 8.6 48,7 VI 10,434
12 4,2 NL 1044 7.6 3,0 49,0 VI 10,430
12 47,285  ND 10.4 R 745 49,0 VI 10,477
12 747.%19  ND 8.9 7 762 49,2 I 10.569
16 751,181 ND 13,0 9,5 10,1 47 .7 VI 10,530
16 751,231 ND 12.2 9.0 9.1 Ty, 2 VI 10,445
17 752,178 MD 8.4 9.0 9.0 46,8 VI 10.%69
26 761,244  ND 5,2 4,8 4.8 46,8 VI 10.3%69
XIT1 3 768,184  ND 1.8 1.8 2.0 54,8 VI 10,459
3 768,225  ND 1.2 1.2 1.2 754, 8 VI 10.601
10 775,206 ND - 3,3 - 1,0 - 1.6 751.8 VI 10,604
1987
I 16 812,229 MD - 2,0 - 2.6 - 2,3 p2I I I 10,154
25 821,252 RG - 2.8 - 3%.0 - 3,0 45,2 I 10,338
25 821,319 RG - 2,0 - 3,0 =~ 2.8 741,8 II 10,491
II 25 852,284 RG - 2.5 - 1,2 - 2.0 44 7 II 10,553
26 853,232 RG - 0.8 O 0,2 46,9 T 10.511
III 24 879.271 RG Bed 4,0 3.9 2328,2 11T 10,560
24 879.%29 RG 5.0 3.2 2.8 738,6 II11 10,414
25 880,268 ND 12,2 7.9 9,2 736,5  III 10,422
IV 19 905,258 RG 12.9 12.5 11.8 42,5  II1 10.352
19 905.%309 RG 12.6 11l.4 10.3 42,5  III 10,321,
19 905.351  RG 10.9 10.5 9.6 42,5 111 10,226
23 909,298  RG 9.9 10,8 10,2 48,3  IIT 10415
23 909,340 RG 8.0 10.0 9,2 48,3 111 10.418
24 910,295 MD 11,7 11.6 11,2 44,2 111 10,399
24 910,338 MD 10.8 10.4 9.5 ouy,2 III 10,194
28 O14.284  RG 8,6 9.6 8.6 750.,% 11T 10.284
28 914,326  RG 6.8 8,7 7.6 751.0 11T 10.27%
v 9 925,329  RG 9.6 10.8 1C. 4 D40 4 Iv 10,422
9 925,372  RG 9.6 10.3 9.6 740 4 v 10,211
12 928,288  RG 17.8 16.8 16.4 7%4,9  III 10.285
12 928.321 RG 16.4 15,2 14,6 734, 8 iv 10.262
26 942.%26  RG 14,4 14,4 13.8 739,6 v 10,220
VI 6 953,344  RG 17.6 17,1 16.3 41,8 Iv 10.263
6 95%,%91  RG 17.6 16.2 15.4 2,2 Iv 10,465
26 973,336 D 21.9 20,0 19.6 740 4 IV 10,472
26 973,409 Mo 20,7 19.4 19.1 7%9,.6 v 10.%69
30 977,325 RG 21.9 22.8 22,3 2,5 IV 10,467
VII 5 982,384  RG 16.9 19.9 18.5 T4 o 4 v 10,548
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VII

VIII

IX

988, %68
988.415
991,360
992,357
996,346
996,595
998.340
998.288
999.338

2447000+

005,322
005,369
014,297
014,344
014,407
025,267
025,314
025,377
025,481
030,300
030,363
039,275
039,338
041,270
041,333
041,388
041,437
043,265
043,328
043,382
043,431
050,308
050,362
050,412
052,303
052,357
055,294
055,349
055,398
056,292
056,346
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19.7
18,7
23,1
23%.2
26,2
25.7
26,6
26,0
24,8

18.4
17.4

18.4
17.4
21,8
22,1
25.8
25.0
25.9
2543
23 .4

16.3
15.6
15.5
14,3
1%.8
17.8
16,3
15,6
15.1
17.3
16,7
20,3
19,4
20,2
19.1
18,6
18.4
21.4
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10,267

10,201
10,366
10,294

10.214
100344

10,248
10,257

10,135

10,401

10,448

10.301

10.334
10,337

10. 434

10.389

10,251
10,445

10,293
10,292

10.329

10,408
10,339

10.23%8
10.394

10.426
10,307

10,452

10,350

10,464

10,257

10,284

10,206

10,202

10,347

10,165

10,301

10.325
10.318

10,251
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w58 e VI 10,281

IX 20 059, 284 RG 23,0 24,6 2%,0
X 4 07%.,299 RG 10,0 11.% 10.5 iz VI 10,370
11 080,281 RG 15,0 16,0 1545 756,606 VI 10,359
15 084,269 RG 17.1 1445 144% s VI 10,374
20 089,256 RG 11.1 13,0 12.0 43,6 VI 1G.373
28 097.234  ND 1.8 5.9 4,0 750,5 VI 10,213
28 097,283% ND 0.3 hu 3,2 7504 VI 10,198
X1 1 101,223 RG 4,2 4,6 447 45 4 VI 10.3%%6
8 108,204 ND 2.5 5.8 5.8 740,8 VI 10.1%6
8 108,253 ND Taid Se4 5.4 740,7 VI 10,266
XII1 22 152,248 © RG 5.0 ) 4.4 45,7 I 10.3%48
30 160,276 ND 768 6.9 6.9 43,6 I 10,392
31 161,185 RG 8.0 6.1 6.4 40,0 I 10,537
21 161,223 RG 7:e9 5e¢ 9 6.1 7%9.6 T 10.296
1988
I 5 166,172 MD 10.6 7.5 8ol 41,1 I 10,337
5 166,260 ND 8.0 S 6.8 741.,5 I 10,373
14 1754255 RG - 0.6 0.0 - 0.6 48,2 I 10,341
16 177.179 ND 4,0 0.6 1.4 749.3 I 10,377
16 177.230 ND 2.6 O.4 0.8 749 .3 I 10,280
20 181.219 MD 1.7 2.8 2.6 41,6 I 10,483
11 6 198,288 kG 11.5 8.1 9,0 7%7.0 IT 10.276
16 208.260  RG 1.8 24 1.2 48,5 1T 10,413
16 208.309 RG 1.5 1.3 0.2 4.8 11 10,371
17 2Y9,257 MD 3.7 2.8 2.1 738,1 II 10,404
IIT 15 2364352 RG 8.0 e, 57 738.0 I1T 10,271
24 245,527 RG 9.4 8.6 8e3 7%7.8 IIT 10,098
30 251.253 ND 10,2 84 9.1 7%6,9 11T 10,486
20 251,311 ND 10.0 7.8 B3 736.9 IIT 10,297
v 2 254,354 RG 8.5 8.4 7.6 43,2 I1I 10,218
2 254,396 RG 8.5 7.6 6.8 743 .6 111 10,276
12 264,275 RG - 12.8 1%3.0 - III 10,322
12 264,32€ RG - 12,2 12,2 7384 III 10.%67
20 272.304  ND 13.2 12,0 12.4 7%6.5 111 10.265
v 2 284,272 ND 19,5 15,6 15.4 7%8.9 III 10,245
2 284,314  ND 14.5 14,6 14,2 739.6 IIT 10.237
7 299,705 RG 175 18,2 17.4 734,2 Iv 10,319
26 207,372 RG 18.0 17.4 16.4 736,2 iv 10,433
26 AR 419 RG 1645 16.6 15.9 755.8 iv 10,446
VI 4 5176594 &< 17.0 177 15740 34,6 v 10.%61
14 227,320 ¢} 17.4 18.8 17.4 = v 10,5153
T4 AD  AeN) RG 18 A 1R 1 L - mzroN Tir . a~ e
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VI
Vil

VIII

IX

331.556
354,366
354,41%
360,349
360,%97
363,341
267.577
370,322
3704369
371,567
372,364
375.%08
37543556
376.%5%
380,294
382.289
382,%%6
38%, 286
385%.5%55
586,278
386,525
386,388
392,309
392,372
392,426
402,281
402,544
4us 274
405,537
405,391
410,260
410,%2%
410,377
410,426
422,366
442,407
”55 . P—()O
435,254
H", 4508
4G, N1
40,295
HNHye S04

17.0
17.9
16,

18,0
16.8
18.2
26,4
27.0
26.1
20,9
25.2
2%2.8
20,0
4.6
19.8
24,5
21,0
22,6
22.8
275
25,2
25.1
19.7
19.1
18:5
17.8
17.4
21.6
20,6
20.3
21,0
19,2
18,5
18,3
17.5
17.2
16,0
18.5
16.4
14,7
1%.6
12.4

21.8
20.9
20,0
18.5
17.2
22.1
1.0
20,3
21.6
2045
19.6
19,0
17.8
17.2
18,6
17.9
17.1
14,2
23.1
12.6

18,0

18.2

l6.4
-L5.9
12.6
12.2
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10.357 .

10,403
10,416
10,603

10.412
10,545
10,515

10,268
10.593

10,574

10.457

10,433
10,496

10,578
10,544
10,547
10,437
10,642
10,571
10,738
10.545
10,768
10,600
10,481
10,542
10,657
10.595
10.50%
10,448

10,522
10,658

10,409

10.446
10,410

10.367
10,457

10C.468

10,584
10,356

10,410

10.419

10,489
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X 12 449,276  ND

13 448,400 RG
13 4n8,438  RG
14 449,270 ND
16 451.355 MD
18 4523 .,386  RG
18 453,424  RG
31 466,224  ND
31 466,273 ND
XTI 2 468,218 ND
2 468,267  ND
2 468,308 MD
2 468,345  MD
9 475,249  ND
9 475,290 MD
11 497,243  MD
11 477,284  MD
18 484,265 MD
18 484,301 MD
25 491,245 MD

XII 5 501.177 MD
5 501,218 ND

7 50%,212 ND

7 503,249 ND

/i 50%.,287 MD

9 505,207  MD

21 517,249 MD

23 519,169 ND

23 519,206 ND
26 522,235 ND

26 522,285 ND

LA LEGENDE:

Date: Année, mois et date d’observation
Jul days: Jours Jul. en 0.001

Obs.: Observateurs, R. Gruji¢ (RG), M. Djokié (MD),N. Djoki¢ (ND)
Tz: Température a Pakri météorologique éloigné 50 m de I'instrument.

Ti: Température de instrument,

Tv: Température de Pair dans la salle d’observation (valeur moy. des lectures des thermométres sud et nord).
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Bo: Lecture du baromdtre en mm Hg (tenant compte de la température de barométre).

GR: Numéro de la groupe.

¥a, ¥b: La latitude de Ta sous—groupe a, resp. b.

¥ 7. ¥_2: La latitude de la groupe de la programme supplémentaire.
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VI
VI

VI
VI
VI
VI
VI

VI
VI
vl
vl
VI

VI
VI
VI
VI
VI
VI

I
I

10.378

10,394
10.263

10,226
10.284
10,290

10.171
10,196

10,053

10.233
10.189

10,279

10,490

10.13%6

10,002

10,384

10,592

10.199

10.%76

10,3504

10.121

10,378

10.091

10,246

10,238
10.137

10.531
10.261
10.221
10,044
10,102
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UDC 624 4779
Preliminary report

ON THE GALACTOCENTRIC MOTION OF THE GLOBULAR CLUSTER
NGC 6712

S. Ninkovié

Astronomical Observatory, Volgina 7, 11050 Belgrade, Yugoslavia

(Received: July 12, 1989)

SUMMARY: The elements of the galactocentric orbit are determined for the globular
cluster NGC 6712. An elongated orbit (e = 0.77) with a small perigalactic distance (R,
~ 1 kpc), not highly inclined to the galactic plane (i = 530, 1270°), is found. It is
curious to note that a comparison with the case of NGC 362, another globular cluster
similar to it with respect to the chemical composition, reveals a significant similarity in

the orbital elements.

1. INTRODUCTION

Studies of galactic motions of globular clusters
are doubtlessly important, especially taking into acco-
unt differences in their chemical compositions. There is
a series of papers by the present author (and his
colleagues) devoted to the subject (Ninkovié, 1983;
Brosche et al., 1983: Brosche et al., 1985; Ninkovic,
1987; Ninkovi¢. 1988). .

A new case is NGC 6712 recently treated by
Cudworth (1988). This cluster has the ratio [Fe/H]
about —1 (Cudworth, 1988 and the references therein),
a value not rarely cited in the literature as a limiting one
separating the so—called ,,rich” (m heavy elements)
globulars from the ,,poor™ ones. It is expected that the
frala(tmentrlc motion of the two types of globular

/cluste‘rQ is also mutually different (e.g. mGovu, 1987).

2. TREATMENT

In his own paper Cudworth (1988) determined
the proper motion and the heliocentric distance of NGC
6712, and consequently its space motion. In the present
paper the same data (angular coordinates, proper moti-
on, distance, line—of-—sight velocity) as in Cudworth’s
one are used for the purpose of obtaining the galactocen-
tric motion of the cluster. The ,,constants” (solar
motion, galactocentric motion and distance of the Sun)
are somewhat different from those assumed by Cud-
worth, but they are the same as in the earlier papers by

the present anthor (Ninkovié, 1987, 1988) However,

this is practically of no influence. It is important to
emphasize that Cudworth’s conclusion that the cluster

does not belong to a disc population is mainly based on
an inspection of the space velocity data.

However, the calculation of the velocity compo-
nents in the galactocentric spherical reference frame
reveals other details, The fraction of the square of the
galactocentric radial velocity component in the galacto
centric velocity square is at present 82%. This is an
indication of a large orbital eccentricity and, with regard
to the small actual galactocentric distance (3.86 kpe),
also of a small perigalactic distance. Calculations based
on a simple model of the Galaxy (Brosche et al., 1985)
and on a more refined one (Ninkovi¢, 1988) yield a
mean galactocentric distance of about 4.5 kpc and
orbital eccentricity about 0.77, i.e. the perigalactic
distance about 1 kpc and the apogalactlc one about 8
kpe.

It is found that the angle between the present
galactocentric position of the cluster and the direction
of the descending node (the cluster is now below the
galactic plane) is about 9° only. For this reason
Cudworth’s estimate of the time having elapsed between
the last passage of the cluster through the galactic plane
and the present moment is, though formally incorrect (it
would be correct if the cluster’s motion were rectilinear
and uniform), not erroneous.

3. DISCUSSION AND CONCLUSIONS

It is interesting to compare these results to those
obtained for NGC 362 (Brosche et al., 1989). There is
some similarity in their chemical composition (e.g. data
from Alcaino’s catalogue: spectral type, AV, S, Q,
(B—V)og, (B—V)o, m/H—Alcaino, 1977). This effect is
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enhanced after comparing the orbital elements. Thus the
ratio of the modulus of the angular momentum compo-
nent along the galactic axis of rotation to the total
angular momentum modulus is very similar: expressed
through the cosine it yields 53° in the case of NGC 6712
and 58° for NGC 362. The same is true for the
eccentricity — 0.77 (NGC 6712), 0.8 (NGC 362)— and
both apo— and perigalactic distances: 8 kpc (NGC
6712), 10 kpe (NGC 362), i.e. 1 kpe (NGC 6712), 1.3
kpe (NGC 362).

Perhaps, there is in the Galaxy an intermediate
group of globular clusters (with regard to the chemical
composition) possessing very eccentric orbits, with small
perigalactic distances, remaining approximately interior
to the galactocentric position of the Sun?

However, one should certainly bear in mind the
significant errors in chemical composition indicators, as
well as that the orbital elements depend on the proper
motions having also*large errors and finally that the
potential of our Galaxy is not strictly speaking sgherica-
lly symmetric in which case the projections of the
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angular momentum on the galactic plane are no lon,
integrals of motion.
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the spectrum.

Stark broadening data for neutral helium lines are
of particular interest for a large number of problems in
atrophysics as well as in laboratory plasma spectro-
wopy. Using a semiclassical-perturbational approach
(Sahal-Bréchot, 1969a, b) we have calculated recently
(Dimitrijevic and Sahal—Bréchot, 1989) electron—, pro-
ton— and ionized helium—impact braodening parameters
for 77 He T multiplets at perturber density 10*3 em™>.
For higher densities the departure from the linear
density law due to Debye screening influences on the
accuracy of the method (this is especially serious in the
ase of the shift) making that extrapolation to higher
densities is sometimes difficult and inaccurate.

In order to enable such extrapolation we calcula-
ted Stark broadening data for 79 He I multiplets for
perturber  densities 10'*—10'°cm—2, when validity
wnditions of the theory are satisfied. All details of the
wleulation are given in Dimitrijevi¢ and Sahal-Bréchot
(1989). For the discussion and the comparison with
experimental data see also Dimitrijevi¢ and Sahal—Bré-
thot (1984a, b; 1985).

The calculated values are divided in three parts.
Table 1 contains results for lines with A <2500 A, Table
2 for lines with 2500 A < XA <7000 A, while in Table 3
tesults for A > 7000 A are presented. Data for needed
energy levels were taken from Martin (1973).

We checked that for each value given in the tables
the collision volume (V) multiplied by the perturber
density (NE) is much smaller than one. Insuch a case the
mpact approximation is valid (Sahal-Bréchot, 1969).
The value for which NE - V > 0.5 are not given in the
tables, while values were 0.1 <NE - V < 0.5 are denoted
vith an asterisk and are given in order to enable
mterpolation to lower densities. In the cases when the
mpact approximation is not valid, the ioh roadening
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TABLES FOR He I LINES STARK BROADENING PARAMETERS
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SUMMARY: Using a semiclassical approach for the Stark broadening of atomic lines,

we have calculated electron—, proton—, and ionized helium—impact line widths and
shifts for 79 neutral helium multiplets in the ultraviolet, visible and infrared regions of

contribution may be estimated by the quasistatic ion—
broadening parameter (Griem, 1974) introduced by
Griem et al. (1962).

A review of experimental data may be found in
Konjevi¢, Roberts (1976) nad Konjevié, Dimitrijevié,
Wiese (1984).
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Table 1. This table lists electron—, proton— and ionized helium—impact broadening parameters for He I resonance lmeg for pe
d:ns;ty 10 “cn;: and temperatures from 10000 K to 200000 K. Transitions and averaged w:wgllengths for the multhlet (in A) ar
also given. Under 2W are given full halfwidths (in A) while D denote corresponding shifts. If we divide ¢ by 2W, we obtain an estimat
for the maximum perturber density for which the line may be treated as isolated and the tabula.ted values'may be used. .Aste‘ns]
denotes cases when the collision volume multiplied by the electron density (condition for the validity of the impact approximation
lies between 0.1 and 0.5.

NE= 0.1E+15
ELECTRONS PROTONS IONIZED HELIUM
TRANSITION T(K) 2WE(A) DE(A) 2WI(A) DI(A) 2WI(A) DI(A)
1s - 3P 10000. 0.673E-04 -0.209E-04 0.240E-04 -0.219E-04 0.206E-04 —0.187E-04
537.0a 20000. 0.633E-04 -0.134E-04 0.270E-04 -0.247E-04 0.231E-04 —0.212E-04
€= 0.30E+16 40000. 0.582E-04 -0.751E-05 O0.308E-04 -0.278E-04 0.260E-04 —0.239E-04
100000. 0.510E-04 -0.273E-05 0.367E-04 -0.333E-04 0.309E~04 -0.279E-04
1500