L. L. Snezhko. Large six-meter BTA telescope: status
and prospects. In November 1960 a bold project calling for
the construction of the largest alta-azimuth mounted tele-
scope in the world with a six-meter diameter main mirror
was approved. The Leningrad Optical-Mechanical Union
was assigned the main work of development and construc-
tion of the BTA, and the outstanding engineer B. K. Ioanni-
siani was named as the principal designer of the telescope.
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The astronomical side of the project was supported by
the Main Astronomical Observatory of the USSR Academy
of Sciences. These functions were later transferred to the
Special Astrophysical Observatory of the USSR Academy of
Sciences, created in 1966. The BTA was put into test oper-
ation in January of 1976, and the planned astrophysical ob-
servational programs were begun in January of 1977. Pro-
grams for the BTA are selected by a commission on projects
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for the six-meter telescope of the USSR Academy of Sciences
(KI61); 70% of the time is devoted to external observa-
tional programs (domestic and foreign) while 30% is devot-
ed to scientific and technical programs of the Special Astro-
physical Observatory of the USSR Academy of Sciences.
Over the years new problems in the field of stellar astrophys-
ics and extragalactic astronomy have been posed and suc-
cessfully solved based on the observational possibilities of
the BTA, enabling the evaluation of both the work flow and
the future possibilities of the BTA.

1. Precision characteristics of the telescope. The effec-
tiveness of the telescope is determined by the quality of its
construction and alignment of the optical systems, the preci-
sion of the siting and tracking of the object, the stability of
these characteristics, and also the operating reliability of all
systems. In theimage created by the main mirror of the BTA
90% of the energy is contained in a circle with a diameter of
d,, =07, 8. At the prime focus (PF) system with a correc-
tor at the center of the field d,,, = 0", 9 and at a distance of
4’, 5 from the center d,, = 1',1, which corresponds com-
pletely to the computed residual aberrations of the system.
At the present time a siting accuracy of + 6” has been
achieved along both coordinates, and when the new system
for controlling the BTA is introduced in 1986 a siting accu-
racy of 4+ 3" will beachieved. Over the last three years virtu-
ally no time was lost for technical reasons. Thus the bold, for
its time, decision to construct a large telescope on an azi-
muthal mounting has been completely justified. The success-
ful operation of the azimuthal mounting of the BTA sub-
stantially affected the trends in the construction of large
telescopes, having significantly increased the maximum di-
ameter of the single-mirror telescope.

2. Astroclimate. Over the last ten years the average year-
ly number of hours of observation time on the BTA ranged
from 1200 to 1800 with an average value of 1300. Thirty
percent of the observations were performed with a cloud
cover of magnitude =2 and a turbulent disk of size 552",
while 70% of the observations were performed with 53",
5. The histogram of the distribution of 5 on the BTA is shift-
ed relative to the histogram for observations outside the
towerby ~ 17, 5. This is caused by temperature nonuniform-
ities in the space beneath the dome of the BTA, determined
by variations of the outdoor air temperature under the con-
ditions of the large volume and thermal inertia of the sub-
dome space. Over the last 20 years it became clear that in the
European part of the USSR, including Transcaucasia, there
are no locations with fundamentally better astroclimatic
characteristics than the location of the BTA.

3. Observational possibilities of the BTA. The methods of
observation, now used in carrying out the planned programs
in different parts of the optical range A4 3200-11000 A are
described below. The penetrability of the methods is found
from the evaluation of the obtained observational material
yielding the scientific results.

Direct photographs: obtained at the PF with a corrector,
the UBVR color system, the diameter of the corrected field
without vignetting is 10°, and the limiting magnitude
~24™m 5.

984 Sov. Phys. Usp. 29 (10), October 1986

Electrophotometer at the PF: single channel, with offset
arrangement, UBVR system, my S24™.

High-resolution spectroscopy: the principal stellar spec-
trograph, photographic recording, typical resolution
54 =0.1, 0.3, 0.8 A, limiting magnitudes, respectively,
(mg $67m,97,5,11™.)

Moderate-resolution spectroscopy: wide-aperture BTA
spectrographs: with digital recording with a TV scanner the
spectral resolution §4 = 1-5 A, systematic observations up
tom ~20™; with photographic recording with an image tube
the resolution 14 = 0.8-5 A, systematic observations up to
m~19™.

Low-resolution spectroscopy: multislit spectrograph at
the PF, photographic recording with image tube, resolution
854 = 35 A, observations up tom s23™,5.

In addition, the following special observational meth-
ods are standard:

Measurement of magnetic fields of stars (Zeeman ef-
fect): a photoelectric magnetometer is used here for measur-
ing weak magnetic fields, a photoelectric magnetometer is
used for hydrogen lines, and magnetic fields are also record-
ed photographically.

Program-instrumentational photometric complex: in-
tended for searching for variability of the optical radiation
over a time in the range 3-10 "-100s.

Digital speckle-interferometer: intended for studying
the structure of stellar objects with a resolution up to 0", 02.

Every year 50 to 70 observational programs, including
programs in the schedule of KI6I, are performed on the
BTA. In 1985-1986 the relative fraction of the photoelec-
tronic observational methods (TV scanner, electrophoto-
metry, speckle interferometry) increased up to 70%, while
the photographic methods (OZSP, direct photographs, im-
age tube plus photography) dropped to 30% of the total
observational time. Over the last ten years of operation the
BTA has in many ways justified the expectations of astron-
omers, especially in the area of high spectral resolution and
in problems of observations of weak and very weak objects.

4. Planned expansion of the possibilities of the BTA. In
planning new developments, the Special Astronomical Ob-
servatory of the USSR Academy of Sciences starts from the
obvious assumption that in the next 15 years the BTA will
remain the only domestic source of observational data on
extremely weak objects. Here the BT A should remain com-
petitive with other ground-based and space-based tele-
scopes. For this, the following are planned in 1986-1988:

1) Widespread use of digital panoramic methods of re-
cording both with television and with solid-state receivers
(“KVANT?” system);

2) improvement of the penetrating power of high-reso-
lution spectroscopy (photoelectronic methods of recording,
image splitters);

3) use of cross dispersion spectrographs and multiob-
jective spectrograph;

4) development of a new quartz corrector at the PF
with a corrected field of 20’, and,

5) incorporation of polarimetry in the continuous spec-
trum into the standard observational methods.

Meetings and Conferences 984



All these developments are a continuation of the work
of the Special Astronomical Observatory of the USSR Acad-
emy of Sciences planned in preceding years. The most im-
portant technical problem remains the developmentof a sys-
tem for modifying the temperature conditions in the
subdome space.

Valuable methodological experience in performing as-
trophysical observations at the limit of technical possibilities
has been accumulated together with scientific results over
the last ten years at the Special Astronomical Observatory of

the USSR Academy of Sciences. It is precisely this experi-
ence that gives confidence in the fact that the possibilities of
the BTA have by no means been exhausted and the flow of
observational data so necessary for astrophysics will only
increase.
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