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ABSTRACT. After the automation of the Pulkovo HMC two catalogs of
Positions of 1081 Stars from FKEB, FK45, FKFS and HRS were observed.
Every star was observed more than tlwee times during the period from
March 1988 to May 1990. The %nternal error of a single cbasrvation of
FK5 stars was estimsted as 0°016(Sec- 2)°°%, 0.16(Sec-2)°'° in o and &.
A comparison of the declination of FKSB Stars observed with HMC with
those of Bordesux 86, CAMC 86 and PMC 86+88 shows the AS 5 differences

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

1. INTRODUCTION.

After the avtomation of the Pulkovo HMC in 1986 +two differential
catalogues the right ascensions and declinations Pu(HMC)88 and
Pu(HMC) 89, respectively were cbserved during the pericd from March 1988
to May 1880 (Gumerov et al. 1886, Kirian et al. 1882). The Pu(MC)88
catalogue consists of 170 AGK3 reference stars near 63 Radio sources.
The Pu(HMC)88 catalogue consists of 911 selected stars from FEGEB, FK4S
and FEFS, 502 of these belong to the FKSH. Every star was observed more
than three times over 80 nights. The star observaticns and measurements
of the instrumental constants (the mirror tilt and relative aszimath of
the mirror, zero-point and division errors of the devided cirecle and
the tube inclination) were carried cut with the HMC computer control.
The collimation of the mirror was determined using star observations.
The star list program for the HMC enables observations without
vignetting of the objective with the mirror rims. The irresularities of
the form of the reflecting mirror surface were not more than 0.1n.

2. REDUCTICH PROCESS.
The procedure of the reduction of the right ascention and declination

observatins was fully described by Kirian et al. (1892). The basic
expressions for the case of 5 tube are given by

(0 -0, = (@+m +n ta(s) + 2 c Cos(45 - gé—é)-Sec(é) +
| + Au_[Sinle - &) + 1]-8ec(8) + (u+m)' At + (1)

+ 0’ tE(8) At + 2’ - Cos(45°~ £52)- Sen(S)- At
(0 - O)g = (Ap_+ AM,) + b Sin(2 Z) + Ar- te(Z) (2)

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

the correcticn to the relative azimath of the mirror: A aznd AM are
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the corrections to the adopted latitude and zero-point of the devided
circle (incliding the tube inclination); b is the horizontal flexure of
the mirror; Ar is the refraction correction and 2 is the zenith
distance. Seven constants (udm), n, (ubm)’ , n', c, ¢, f.ws in case of «

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

each night by the 1least sguares solution for all the FKBEB stars
observed. Before forming the means of all cobservations and giving the
final catalogue positions, the individual observations which were not
completely within a 3¢ limit were rejected. Some nights with a asmll
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 observations of the same star observed

during the cobservational periocd. The table shows the data on the
accuracy of the BMC observations for different star groups.

Table. Mean error of a single HYC observation during 1888-90.

Star group £, Cos(S) <4 n
FK5B £0%015(8ecZ)®-®  +0.16(SecZ)® % 4.1
FKEB+FKASHFKES  +05017(8ecZ)® % +0717(SecZ)®® 3.3
AGK3(RRS-LAZ) *0°024 +0720 SecZ 3.1

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

The accuracy of the HMC observaillions is nearly the same as that of
the CAMC observetions and of the PMC observetions (Morrison et al.
(1990), Yoshizase et al. (1988), Yoshizawe <t al. (1892)). The HMC
accuracy of declination determination is high, ot that of the right
ascension determination is somesdhal 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 wes determined using star
observations. Also the BMC acouracy for faint stars was somewhat  lower
because the scarming time for all stars was constant and equal to 40
seconds. It is to be noted that the scanning time for faint stars by
CAMC and PMC was larger and eguals to about two minutes.

3.2. SYSTEMATIC ERRORS.

The Positions of the FKBB stars in the Pu(HMC)88 catalogue were
compared with their positions in the FKb catalogue for the purpose of
studyving systemtic differences between the two catalogues. The Fig.
shows the variation of Aaé- Cos(d) and Aéé for the Pu(HMC)8B at the mean

epoch for the FKEB stars for every declination zone in steps of 5°. The
HMC system shows &  safficient stability with time and temperature
during two vears. The mesn errors of the B systemstic differences are

© International Astronomical Union ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1993IAUS..156..119K

3AUS: CI56; - LI0KD

rt

095
6.004
5.589
2002

om

]
-3.801
FRUES
-b.en2
-0.004
200k
-6.008
-0.007
R
- AR
-0.8Y

6N H ! é

Wein systenan dflerenses CATFRS

7

T T T Y T T T 7 i T T T T
5 -RF 2§ T8 15 175 225 975 35 375 425 475 525 §75 85 875 TS5 VS 345

0 pummcEs +  camcEs < ppaces-ag 4 BrdeEg

s

A
.08 ﬂ\ ,f‘& A
!

nag =

YAV AN

1,62

e rystenidys dfbrunees CA-FIG
o
[
- =
P
.'/"
'h""\..
3

.08

&
Y}

P SO P
o

T T T T T T T T T | T T T T T i
75 <38 28 7F 125 175 225 975 825 Y05 4R5 475 S8 ST5 625 K7S YRS TRS 823

D rummicsee + oewcas 2 PMCEs-RE 4 Broes

Fig. The comparison of the mean systematic differences
AosCosd and Ads in the sense of Cat-FK5, found in
PU?HMC)SB, Brd86, CAMC86 and PMC86-88.

© International Astronomical Union ¢ Provided by the NASA Astrophysics Data System

121


http://adsabs.harvard.edu/abs/1993IAUS..156..119K

3AUS: CI56; - LI0KD

rt

122

07002 + 0003 in right ascension and *0702 = 0703 in declination. For
the compariscn  this accuracy is the same as for PMCS6, but for the EMC
fewer number of observetions were uvsed (Yoshizawe et al. (18983)). It
shows a better efficiency of the HMC. The mean variations of the HMC
systematic differences is not very large - not more than 07005 in
AdéCOScS and not more than 0.10 in Z\éé.

In this Fig. are visualized alsco the cogparisons with the
differences of considered catalogues with respect o the FKS  svstem
among the Tokyo PMC86+88 (Yoshizawa et al. 1992), CAMC86 (Morrison et
al.1880), and Bordeaux86 (Morrison,Argyle et al., 1880). All four
catalogues show similar coincidence and good agreement of the meen
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 BMC is the same. This enabled us to reach a conclusion
about a very insignificant influence of instrumental parameters, sane
of which were very amll (pivot and flexure errors) and some very
stable and determinable (division and collimation errors).

The results of independent observations obtained with  four
different instraments revesl systematic errors in the FKS 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° <56<60° . That systematic
error has been foond with BMC observations in  1982-83 (Aupov et al.
(1991)). The systematic Aaé'Cos(é) error is smaller and seems to reach

about 0.03 in the declination zone 0 <5<25° .

4. OONCLUSION

1) The Pulkove automatic HMC shows high stability and accuracy about
0.02=0.03. This permits to investigate systematic errors of the FKS
systen.

2) The Pulkove B catalogues observed during 1988-90 can be used for
improvement. of stellar positions of FK& stars and for obtaining a link
betwean optical stellar frame and extragalactic primary reference
frame.
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