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SUMMARY: Some particulars concerning the observations of the Sun and the

planets Mercury, Venus and Mars, made at the Belgrade Observatory, as well as
the accuracy estimates of the observations and the corrections to the equator and

the equinox positions are presented.

'The observations of the solar system bodiecs: Table 1. Mean values of errors in the solar observa-
the Sun, Mercury and Venus since 1975, and Mars  tions

since 1981, are aimed at the determination of data right ascension declination
necessary for further improvement of the equator and Tt o. n k _ o. n k.
equinox positions. -
The results of our observations of the Sun and A +02045 200 O +0.36 339 38
planets, that is their apparent right ascensions and B +0.028 445 5 +0.31 448 5

declinations, along with the corresponding (O-C) val-

ues, have been regularly published in Bull. Astron.
Belgrade. In the case of the Sun the mean error

of observation 1s +0.48. The mean values of errors
derived from the observations performed using the

semi-transparent Sukharev filter (4) for reducing the Table 2. Mean errors of a single observation of plan-
intensity of the solar radiation, and another one (B) 4iq

produced in the USA (used since 1984), are given in ™ [ b accension  declination
Table 1. The mean error pertaining to the planets

are listed in Table 2, wherein: Planet Oo n _k Oo n_ k

- 0g — rms error of a single observation; Mercury  +0°074 211 4 +0.36 221 5
n — the number of observations; - Venus +0.066 677 o +0.40 696 6
Mars 4+0.036 180 6 +0.36 182 6

k — the average number of stars per observing tours.
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As 18 well known, there appears in the obser-
vations of the Sun and the planets a number of sys-
tematic errors peculiar to the nature of these obser-
vations. The "room-refraction” is among the strong
sources of systematic errors. The determination and
examination of these systematic errors rests upon the
observations of bright stars conjointly with the solar

system body concerned.

In the observations of the celestial bodies pre-
senting a disc in the field of view one is confronted
with a number of errors connectted with the setting
upon the body’s limb. This is particularly true of
the settings on the solar limb.

The mean (O-C) values for Venus and their
mean errors are set out in Table 3.

Table 3. Means of (O-C) values and their errors for Venus

front limb
(O‘C)a 0'0 1l
CE +03002 02050 98

(O'C)a

rear imb
o, n

—-02002 02050 86

both
(O‘C)a ao I
—02008 03027 9

CW -0.005 +0.055 139 +0.010 +0.050 194 +0.004 +0.049 55
' lower upper both
(O-C)s P n (O-C)s 0o n (O-C)s To n
CE +0.08 40748 174 +0.01 0746 50 ~0.06 0740 100
CW +0.06 +0.30 +0.00 +0.39 61 +0.00 +0.40 213

102

From our observations of the Sun in the period 1975-1994 the following results are obtained:

AA = 403026 £ 03024
AA = —0:010 £ 05007
AA = -03002 4+ 02003

~ Our observations being on the whole evenly
distributed throughout the period concerned, the for-

mulae proposed by Newcomb (Nemiro, 1963) have

been used for the calculation of the corrections to
the Sun’s orbital elements

Ao =— AA - cosatgdAe —~ 2cosesec?6 cos MeAn

Ad = — Aby + sin aAec+

sin € cos (1 + 2e cos M)A Ly
- s (1
and the expressions

Al =z + Y1 COS(I — L) + 21 sin(l -— L)

v | 2)
=22+ y2cos(l — L)+ zysin({ — L)

Ab, = —0.04 + 0710
A, = +0.05 + 0703
Ab, = +0.03 £ 0702
AA = +02003 + 02003 , A6, = +0"03 + 0”02

for period 1975-1979 ;
for period 1975-1981 ;
for period 1975-1984 :
for period 1975-1994 .

for calculating the corrections to the orbital elements

of Mercury and Venus (McClenahan, 1952).

A good agreement has been obtained between

the results indicated and the observational material
for the period 1975-1994 for the values of the right as-

cension and declination corrections of the FK5 stars:

AA=+020131+0°003
Abo=+0"03+0" 02.

The corrections to the equator and equinox
positions obtained from the Mercury and Venus ob-
servations, following from the above equations, are
given in Table 4.

Table 4. The equator and equinox corrections obtained from the Mercury and Venus observations

unit 03001
Planet Ty Oy, Y1 Oy, 21 05, n
Mercury -10 5 -—-14 6 +19 +5 211
+3 +2 +2 42 +4 +£3 677

- Venus
96

unit 0.01
£2 Oy, Y2 Oy, <2 0, n
+1 3 -4 43 +4 +4 221
+3 2 -2 32 -3 +£2 696
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IIpemxo0Ho caonwumerbe

[IpencTaBibeHe Cy HEKE IIOJEAVHOCTH Y BE3U MO-  Kao U OlicHE TAYHOCTU IOCMAaTpamba U IIONpaBKe I10-
cMaTpama CyHIla U 1r1aHeta Mepkypa, BeHepe 1 Ma-  jnoxaja ekBaTopa M €eKBMHOKILM]A.
pca Koja cy ypaheHa Ha beorpalckoj oricepBaTOpH jU,
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