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ABSTRACT. After the automation of the Pulkovo HMC two catalogs of
Pesitions of 1081 Stars from FKO6B, FK45, FKFS and RRS were observed.
Every star was observed more than three times during the period from
March 1988 to May 1990. The %nternal error of a single observation of
FK5 stars was estimsted as 07016(Sec- 2)°°%, 0716(Sec-2)°'% in o and &.
A comparison of the declination of FKBB Stars observed with HMC with
those of Bordeaux 86, CAMC 36 and PMC 868+88 shows the AS 5 differences

of the order of 0.1 in the declination zone 40°+60° .

1. INTRODUCTION.

After the automation of the Pulkovo HMC in 1986 two differential
catalogues the right ascensions and declinations Pu(HMC)88 and
Pu(BMC)89, respectively were observed during the period from March 1988
to May 1990 (Gumerov et al. 1886, Kirian et al. 1992). The Pu(HMC)89
catalogue consists of 170 AGK3 reference stars near 63 Radio sources.
The Pu(HMC)88 catalogue consists of 911 selected stars from FKBB, FK4S
and FKFS, 502 of these belong to the FKS. Every star was observed more
than three times over 80 nights. The star observations and measurements
of the instrumental constants (the mirror tilt and relative azimath of
the mirror, zero-point and division errors of the devided circle and
the tube inclination) were carried out with the HMC computer control.
The collimation of the mirror was determined using star observations.
The star 1list program for the HMC enables observations without
vignetting of the objective with the mirror rims. The irregularities of
the form of the reflecting mirror surface were not more than 0.1x.

2. REDUCTION PROCESS.

The procedure of the reduction of the right ascention and declination
observations was fully described by Kirian et al. (19892). The basic
expressions for the case of S tube are given by

(0-C), = (u+m +nte(s) + 2 c Cos(45"- ?—Zé)'Sec(é) +

+ Au-S[Sin('qo -S8) + 171 %c(S) + (u+m)’ -At + (1)
+ 0’ 1E(6) At + 2o’ - Cos(45° - £52) - Sec(s)- At

(0 - C)g = (Ap,+ AM) + b Sin(2-Z) + Ar-ta(Z) (2)

where (u+m),n and (u+m)’ ,n’ are the Besselian constants and their rates
of change; ¢ and ¢’ are the collimation and its rate of change. A;,;S is

the correction to the relative azimath of the mirror; A¢ and AM  are
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the corrections to the adopted latitude and zero-point of the devided
circle (including the tube inclination); b is the horizontal flexure of
the mirror; Ar is the refraction correction and Z is the =zenith
distance. Seven constants (u+m), n, (uim)’, n’, c, ¢, Aps in case of a

and three constants (Ap +AM ), b, Ar in case of & were determined for

each night by the 1least squares solution for all the FKBB stars
observed. Before forming the means of all observations and giving the
final catalogue positions, the individual observations which were not
completely within a 3~ limit were rejected. Same nights with a small
number of reference stars especially for the right ascension catalogs
were excluded too.

3. ACCURACY.

3.1. ACCIDENTAL ERRORS.

Estimates of the mean error of a single observation are based on a
comparison of the individual cbservations of the same star observed

during the observational period. The table shows the data on the
accuracy of the HIC observations for different star groups.

Table. Mean error of a single HMC observation during 1988-90.

Star group £Q'Cos(<5) £5 n
FK5B +03015(8ecZ)®-® *0716(SecZ)®® 4.1
FKEB+FKAS+FKES  +05017(SecZ)®® *0717(Sec2)®® 3.3
AGK3(RRS-LAZ)  *0%024 +0.20 SecZ 3.1

where n is the average number of observations for single star.

The accuracy of the HMC observations is nearly the same as that of
the CAMC observations and of the PMC observations (Morrison et al.
(1990), Yoshizawe et al. (1989), Yoshizawe et al. (1992)). The HMC
accuracy of declination determination is high, but that of the right
ascension determination is somewhat lower. This is due to the fact that
the connection of the right ascention system of two HMC tubes was not
fully correct, because the collimation was determined using star
observations. Also the HMC accuracy for faint stars was somewhat lower
because the scanning time for all stars was constant and equal to 40
seconds. It is to be noted that the scenning time for faint stars by
CAMC and PMC was larger and equals to about two minutes.

3.2. SYSTEMATIC ERRORS.

The Positions of the FKSB stars in the Pu(HMC)88 catalogue were
compared with their positions in the FKb catalogue for the purpose of
studying systematic differences between the two catalogues. The Fig.
shows the variation of Aoté- Cos($) and Aéé for the Pu(HMC)88 at the mean

epoch for the FKEB stars for every declination zome in steps of 5° . The
HMC system shows a  sufficient stability with time and temperature
during two years. The mean errors of the HMU systematic differences are
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Fig. The comparison of the mean systematic differences
05Cosd and A85 in the sense of Cat-FK5, found in
u (HMC) 88, Brd86, CAMC86 and PMC86-88.
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+0%002 + 07003 in right ascension and *0.02 + 0.03 in declination. For
the comparison this accuracy is the same as for PMC36, but for the HMC
fewer number of observations were vsed (Yoshizawe et al. (1989)). It
shows a better efficiency of the . The mean variations of the HMC
systematic differences is not very large - not more then 02005 in
AaéCosé and not more than 0.10 in A'Sé'

In this Fig. &are visualized also the comparisons with the
differences of considered catalogues with respect to the FKS system
among the Tokyvo PMC86+88 (Yoshizawa et al. 1992), CAMC86 (Morrison et
al.1990), and Bordeaux86 (Morrison,Argyle et al. 1890). All four
catalogues show similar coincidence and good agreement of the mean
variations with the accuracy of the mean error level of about 0.0Z2 or
0.03 (Yoshizawa et al.1989). We believe that the systamtic accuracy
for Pulkovo HMC is the same. This enabled us to reach a conclusion
about a very insignificant influence of instrumental parameters, some
of which were very amll (pivot and flexure errors) and sone very
stable and determinable (division and collimation errors).

The results of independent observations obtained with four
different instruments reveal systematic errors in the FKO reaching 0.05
+ 0.1 in some regions of the sky. The FKS system shows systematic Aéé

errors of about 0.1 in the declination zone 40° «<5<60° . That systematic
error has been found with HMC observations in 1982-83 (Aupov et al.
(1991)). The systematic Aoté-Cos(é) error is smaller and seems to reach

about 003 in the declination zone 0°<56<25° .

4. CONCLUSION

1) The Pulkovo autamatic HMC shows high stability and accuracy about
0.02+0.03. This permits to investigate systematic errors of the FK5
systen.

2) The Pulkove HMC catalogues observed during 1988-90 can be used for
improvement. of stellar positions of FKB stars and for obtaining a 1link
between optical stellar frame and extragalactic primary reference
frame.
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