Current work with the photoelectric transit instrument at the Observatory of
Torino

G. Chiumiento, M. G. Fracastoro, M. Sarasso

Anderlucei et al. (1983) describe a multislit photoeleetric micrometer
attached to the transit instrument of the Observatory of Torino and report some
preliminary results.

This work is carried out within the framework of the international
cooperation in the study of Earth's rotation (BIH, IPMS and MERIT).

These observations have been under way since February 1980 and some
information about the performance of the instrument and the qualit; of our data
is now available. Three hundred and thirty four groups of stars have been
observed up to December 1983. Each night a set of ten FK4 stars is observed.
UTO is calculated from these observations and compared to UTC.

Since the instrument is reversible, each star is observed with the instrument
in two positions for a glven transit, and from each slit we have an observed transit
instant t; whose precision corresponds to a standard error of €,=0"218=050145 as
already pubhshed From a set of 10 slits and a group of 10 s*ars, the expected
precision should thus be 10 times better, i.e., it should correspond to a standard
error of €, _=050015. Plotting all residuals RT=UT1 (OAT) - UT1 (BIH), we obtain
a reasonagﬁP random distribution (fig. 1). The mean square error for each night is

0 0072, almost 5¢__... This diserepancy is due to a small degree to residual
maccuracles in FK4 stglfg r positions, and to residual errors associated with the
instrument, such as inclination readings; inertia of the bubble in the level, azimuth
1nstab111ty occurs as a consequence of the mstrument reversion, since an error of
1um in the mechanical adjustment corresponds to 0S02.
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FIGURE 1

In flg. 2a, the prehmmary monthly results are reported Most of these lie
between -0504 and -0507, the mean, approximately -05053 originates from the
difference between the assumed and the actual longitude of the instrument. The
accuracy of our results appears to be comparable to that of other PZT and PTI
(efr. fig. 2b, adopted from H. Enslin, 1978, fig. 4 on p. 34).

Finally, fig. 3 shows the trend of the residuals with time: dots correspond to
the average of 10 nights and circles to smoothed averages.

A few comments on the improvements obtained and obtainable from
impersonal treatment of ground based transit instrument data appear in order.
During each transit, a certain number of photons is collected which are analysed
in a certain number of steps. Whatever the adopted procedure, the precision of
the estimated transit instant t; will depend on the total number of photons, in
effect the magnitude of the sga Note, however, that some photons may for
various reasons (e.g., light scattering) degenerate from signal to noise.

On the other hand, it should always be kept in mind that we can only observe
the instant when the star image crosses the instrument meridian. Earnest efforts
are made to keep this instrument meridian stable, the various adjustments having
a natural limit in the wavelength of the light employed to adjust the optical
and/or mechanical part of the instrument. For instance, as we said above, a
random error of 1 ym in the mechanical ad]ustment of our transit instrument
after each reversion corresponds to an error of 0502 in the observed instant of
t(l;aDSIt. Carrying out 10 reversions for the set of 10 stars, we get an error of

$007.

https://doi.org/10.1017/50074180900076890 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900076890

THE PHOTOELECTRIC TRANSIT INSTRUMENT AT THE OBSERVATORY OF TORINO 445

h -—
}—
a a
o
n
H T 5
K ° . (o)]
., . ° -
[ ] L]
[ ] .‘ [ ] ® *
.. .L
., LI
° s ..o
. "
o ° .
q: :o .ol
L (o 0] L [ 2
. . o o ., S
. * * - .o ..o
. ° °
o o ° « ° o *
3 F
L] L] L]
. . o ® . °
. ° °
L N o Tle
[ ) .I ® - ~ §
. [0)) ° » o}
. * A\l * ° « ° - 3
. * .o ¢ [ B
B .t
.o. o . °
. ° .'o L °
. . °
. * H o °
o K LR
... Q . .. .. L]
: o + .
f_w'! 2 ° .. s .
£ . o
° °
(@] o ° hd
A\ o* H
2 .
P s O
.. °
° °
. °
o ° H
. ° o
% 0. f\
A A w
— | | 9
£ £
o o
- -

https://doi.org/10.1017/50074180900076890 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900076890

446 G. CHIUMIENTO ET AL.

;:

>

~ 5
T

Q
?

[\

1982
FIGURE 3

ms
-50
-40

https://doi.org/10.1017/50074180900076890 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900076890

THE PHOTOELECTRIC TRANSIT INSTRUMENT AT THE OBSERVATORY OF TORINO 447

Furthermore, we cannot get rid of the atmospheric deterioration of the
signal arriving from the star, in particular of that part of seeing which has been
called "dancing" (random oscillations of the instantaneous stellar image about the
nonperturbed optical image). Assuming 1" as the amount of this dancing during an
average night, one can expect the atmosphere to set an upper limit of 01 to the
precision, which one hundred transits are accumulated 100 times (10 slits, 10
stars). This again correspond to 05007 and is almost precisely the observed mean
square error found at Torino.
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