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FIG. 4. Histograms of β for Mt. Sanglok [14] and Junipero Serra
Peak Station, California [ l s ] .

a s t r o c l i m a t i c s t u d y by c l i m a t o l o g i s t s a s n e a r l y e q u i v a -

l e n t i n r e g a r d t o c o n d i t i o n s a n d f r e e a t m o s p h e r e . Study

of Mt. Sanglok i n T a d z h i k i s t a n , w h i c h had b e e n c h o s e n

on t h e b a s i s of t h e s e c o n s i d e r a t i o n s , w a s b e g u n i n t h e

e a r l y ' 6 0 ' s . A s t r o c l i m a t i c s t u d i e s u s i n g t h e old^ 1 2^ a n d

new^1 3"1 4^1 m e t h o d s i n d i c a t e d e x c e p t i o n a l l y s m a l l v a l u e s

of β for this site. Unfortunately, Mt. Singlok is in the
region of the rapidly developing Nurek industrial center.
Histograms of β for Mt. Sanglok and one of the sites in
California with good image s t l 5^ are given in Fig. 4. In
the autumn of 1967, O. A. Semenova of the Central Asian
Scientific Research Hydrometeorological Institute drew
my attention to the area of the Minchukur Weather Sta-
tion in southern Uzbekistan as a highly interesting one
from the standpoint of astronomical requirements. A
detailed analysis of the weather data^1 6 '1 7 ] indicated that
in the amount of clear- sky time and the temperature and
wind characteristics this region surpasses the astro-
nomically promising regions of Chile^18^. In the fall of
1969, the Tashkent Astronomical Institute made the first
astroclimatic observations in the Minchukur area, which
yielded extremely encouraging r e s u l t s 1 ^ . The results
of a year's observations^2^ using the double-beam in-
strument on the dominant peak in the region— Mt.
Maidanak— appear in Fig. 5. For comparison, the same
figure gives the results of measurements of β by an ob-
jective method for Morado Peak [ 2 1^. The good quality of
images obtained on the mountaintops of Central Asia is
explained by the low wind speed in this region, which is
remote from the oceans and thoroughly insulated on the
south and east by high mountains.

However, rather much still remains to be done for
utilization of all of the opportunities afforded by the
atmosphere at the sites investigated. Study of the aero-
and thermodynamics of the telescope towers and the
preparation of high-quality optics and high-information
image receivers are the basic problems without solu-
tion of which it would, of course, be impossible to create
a highly efficient astronomical telescope. There is no
doubt that installation of such instruments at the sites
that have been found is a task of prime urgency for our
astronomical establishment.
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FIG. 5. Histograms of β for Mt. Maidanak (Minchukur) [20] and
Morado Peak, C h i l e ! 2 1 ] .
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G. Ya. U m a r o v . D e v e l o p m e n t of R e s e a r c h on t h e

U t i l i z a t i o n of S o l a r E n e r g y w i t h i n t h e S y s t e m of t h e

U z b e k A c a d e m y of S c i e n c e s .

Al though t h e e f f ic ient u t i l i z a t i o n of s o l a r e n e r g y h a s

a l w a y s b e e n an i n t r i g u i n g p r o b l e m t o m a n y s c i e n t i s t s ,

t h e v e r y low d e n s i t y of t h e s o l a r r a d i a t i o n h a s b e e n a n

o b s t a c l e t o e f fect ive u s e of e n e r g y i n t h i s f o r m . L i t t l e

a t t e n t i o n w a s g i v e n t h e s u b j e c t , and t h e a m o u n t s of

m o n e y a n d m a n p o w e r d e v o t e d t o i t w e r e s m a l l .

E x t e n s i v e s c i e n t i f i c and e x p e r i m e n t a l s t u d i e s have

i n d i c a t e d the p o s s i b i l i t y of ef f ic ient u t i l i z a t i o n of s o l a r

e n e r g y wi th t h e a id of m o d e r n t e c h n i c a l f a c i l i t i e s . I n

r e c e n t y e a r s , t h e a m o u n t of r e s e a r c h b e i n g d o n e i n t h i s

d i r e c t i o n h a s i n c r e a s e d s u b s t a n t i a l l y both in t h e Soviet

Union and a b r o a d . E x a m p l e s :

A s o l a r f u r n a c e t h a t c o n c e n t r a t e s t h e s o l a r flux to a

p o w e r of 1000 kW and a t e m p e r a t u r e of 3500°K at a

f o c u s 30 c m i n d i a m e t e r h a s b e e n b u i l t in F r a n c e . W o r k

i s b e i n g done on t h e l a r g e - s c a l e p r e p a r a t i o n of p u r e and

u l t r a p u r e m a t e r i a l s and a l l o y s wi th d e s i r e d p h y s i c o -

t e c h n i c a l p r o p e r t i e s .

S o l a r e n e r g y i s u s e d e x t e n s i v e l y i n t h e USA, J a p a n ,

and I s r a e l f o r d o m e s t i c a n d c o m m u n a l p u r p o s e s .

In the USA, s u c h f i r m s a s G e n e r a l E l e c t r i c ,

T h o m p s o n - R a m o - W o o l d r i d g e , Ryan, G o o d y e a r , and
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Electrooptical Systems are pressing the development of
solar-power systems for use in space.

On the initiative of French scientists, a Mediterran-
ean association for the utilization of solar energy has
been formed and is active in the African countries.

As a member of a delegation from the USSR Academy
of Sciences, the author recently visited the Sudan, where
a unified center for the utilization of solar energy is
currently being organized for all Arab countries.

Here at home, this problem is being studied at Tash-
kent, Ashkhabad, Erevan, Moscow, Leningrad, and other
cities.

Since 1965, the Ukrainian Academy of Sciences has
published the All-Union journal "Geliotekhnika," an
English-language version of which is produced in the
USA.

Our Republic has tremendous grazing areas in the
regions of the Kara-Kum and Kyzyl-Kum deserts, where
the problem of supplying people and animals with drink-
ing water is especially acute. In many cases, the avail-
able undergound water is salt and bitter. For this rea-
son, one of the selected research topics was solar-
energy desalination of these waters as a contribution to
expansion of the Republic's grazing lands. We began by
developing a number of variants of the solar desalinator.
In collaboration with the Bukhara Pedagogical Institute,
a solar desalinating unit with an area of 700 m2 was
built at the Kyzyl-Kum center on the "Shafrikan" State
Farm and placed in operation in 1970. During that year,
the decision was taken to construct desalinators on five
more State farms of the Bukhara region.

We are now developing lightweight portable desalina-
tors for use by shepherds and their families. Each of
these units delivers 10 liters of drinking water per day.
The Expert Commission of the State Committee in the
USSR Council of Ministers on Science and Technology
has adopted a resolution calling for widespread intro-
duction of these desalinators.

At our latitudes, an amount of solar energy equiva-
lent to that of 200 kg of conventional fuel falls on each
square meter of area in a year; 2/3 of this arrives dur-
ing the summer semester and 1/3 during the winter
semester.

If the sheet-flow water heaters developed by the
Physico-technical Institute of the Uzbek Academy of
Sciences, which serve simultaneously as roofing, were
mounted atop 4—5-story residential buildings, the resi-
dents would be supplied with hot water for eight months
out of the year. Each family would have 300 liters of
hot water at 60°C per day.

Residential buildings could be heated in winter and
air-conditioned in summer by solar energy.

At our latitudes, solar heating would not, of course,
completely eliminate the need for fuel heating, but it
would reduce fuel consumption by more than 50%. We
have submitted proposals to the Republic State Commit-
tee for Construction calling for the design of such build-
ings. We attach great importance to the domestic and
communal utilization of solar energy. In the Charvak,
the Physico-technical Institute has installed and begun
operation of a water-heating unit with an area of 80 m2.

Just recently, in response to a proposal of the
Physico-technical Institute of the Uzbek Academy of
Sciences, the Republic Ministry of the Municipal Econ-

omy has approved design work on standardized solar-
energy baths and laundries.

A plant for the series production of domestic and
communal solar-power devices has been designed on the
basis of developmental work done at the Physico-tech-
nical Institute of the Uzbek Academy of Sciences. The
program calls for an annual production of 25 000 solar
boilers and solar water heaters with an area of
50 000 m2.

Working with the Karshi Pedagogical Institute, the
Physico-technical Institute of the Uzbek Academy of
Sciences has developed a variety of solar-energy ac-
cumulators and is now equipping a number of collective
and State farms with greenhouses having such accumu-
lators.

We are doing a great deal of work toward the develop-
ment of sunlight concentrators for solar-power and
solar high-temperature equipment. We have developed
a variety of inexpensive 5-meter-diameter concentra-
tors that deliver sufficiently high temperatures at their
foci and are conducting research and designer develop-
ment of Stirling gas-piston engines, which convert
thermal to mechanical energy. The efficiency of these
engines has now been brought up to 30%. A self-con-
tained solar power plant putting out up to 1 kW is being
built on the basis of this converter and these concentra-
tors; it will subsequently be converted to produce ten
kilowatts. The Presidium of the Uzbek Academy of
Sciences recently allocated 20 hectares on the grounds
of the Institute of Nuclear Physics for construction of a
large testing facility for solar-engineering structures.

Thus, solar energy can be put to use extensively right
now in agriculture, construction, industry, and space:

In the Republic's collective and State farms for de-
salination of water, heating greenhouses and hothouses,
pulsed irradiation of crop seeds, drying agricultural
products, and supplying power for self-contained sys-
tems.

In construction, for heating, air-conditioning, and
hot-water supply in urban and rural areas, making it
possible to save fuels in short supply now used to pro-
duce low-potential heat. When it is remembered that up
to 30% of all the fuel extracted in the country is used
for this purpose, the urgency of this problem becomes
obvious.

In industry, for the production of high-temperature
and refractory alloys, ultrapure materials, caprolactum
and octolactam and for other technological problems.

In space, for the development of self-contained
powerplants with capacities in the tens of kilowatts, for
cutting and welding metals (in space), and for other
technological problems.

My paper would be incomplete if I failed to mention
the projects being worked on at other institutes and or-
ganizations in Tashkent.

The Institute of Electronics of the Uzbek Academy of
Sciences is engaged in solar-furnace research on the
properties of materials, as well as the direct conversion
of solar energy into electricity.

Work on means to prevent overheating of buildings by
sunlight is being done at the Tashkent Scientific
Research Planning Institute. A plant is being built at
Tashkent for the production of sun-protection devices.
Bukhara will be the site of a plant for the long- run pro-
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auction of solar boilers and water heaters. Thus, work
toward the utilization of solar energy has now been de-
veloped quite broadly at Tashkent. However, the scien-
tific, design, and production efforts are uncoordinated
and under the jurisdiction of various ministries and de-
partments.

Most of these subdivisions are understaffed and do
not have modern equipment or the appropriate produc-
tion base; as a result, they serve the national economy
inefficiently. Under these conditions, coordination of the
projects is extremely difficult, and it is practically im-
possible to manipulate the available scientific and pro-
duction possibilities and deal efficiently with problems
of prime importance.

The following conclusion takes form from all of the
above: it is necessary to concentrate the scientific, de-
signer, and production work forces concerned with the
problem of solar-energy utilization into a single as-
sociation at Tashkent. This will make possible a sharp
increase in the efficiency of the work and speed up in-
troduction of scientific and technical achievements into
the national economy. This will be a practical step
toward implementation of the decisions taken by the
Twenty-fourth Congress of our Party.

Translated by R. W. Bowers

530
JOINT SCIENTIFIC SESSION OF THE DIVISION OF GENERAL PHYSICS AND ASTRONOMY,

USSR ACADEMY OF SCIENCES WITH THE DIVISION OF PHYSICO-TECHNICAL
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A scientific session of the Division of General Physics
and Astronomy of the USSR Academy of Sciences of the
Turkmenian Academy of Sciences was held on April 20,
21, and 22, 1971, at the Conference Hall of the Presidium
of the Turkmenian Academy of Sciences (Ashkhabad).
The following papers were delivered at the session:

1. A. A. Berdyev, Present State and Development of
Physical Research at the Turkmenian Academy of Sciences.

2. V. A. Baum, Research Under Way in the Solar-
energy Department of the Physico-technical Institute of
the Turkmenian Academy of Sciences.

3. Ν. Β. Lezhnev, Acoustic Investigations of Liquids
at Microwave Frequencies.

4. Ya. A. Agaev, Research in the Field of Semicon-
ductor Physics at the Physico-technical Institute of the
Turkmenian Academy of Sciences.

5. M. Berkeliev, G. G. Dzhemilev, A. Muradov,
O. Qvezgel'dyev, and M. Shirmamedov, Certain Results
from Study of the Physics of the Ionosphere.

6. Kh. Gul'medov and A. P. Savrukhin, Research in
Astrophysics and the Physics of the Upper Atmosphere
in the Turkmenian SSR.

7. A. Ashirov, A. V. Anikin, O. Gandymov, and A. S.
Vasilevskaya, Results of X-ray Structural and X-ray
Spectral Investigations of Certain Compounds.

8. V. M. Agranovich and V. L. Ginzburg, Scattering
of Light with Formation of Excitons.

9. G. A. Smolenskii, Certain Problems in the Physics
of Nonmetals.

10. Ya. B. Zel'dovich, Production of Particles in
Electric and Gravitational Fields.

11. U. Kh. Kopvillem, V. N. Osipov, B. P. Smolyakov,
and R. Z. Sharipov, Analogs of Electron Spin Echo in
Ferroelectrics and Glasses.

We publish below brief contents or expositions of
some of the papers.

N. V. Lezhnev. Acoustic Investigations of Liquids at
Microwave Frequencies.

Acoustic experiments have a well-known role in solv-
ing problems of the liquid state of matter, and are con-
ducted in a broad range of experimental conditions. In
physical interpretation of these studies, acoustic relaxa-
tion, which reflects various processes taking place in the
liquid, is a highly important effect of the sound- matter
interaction. These nonequilibrium effects vary in nature,
and their physics can be studied by varying the period
of the perturbations over a broad range. The technique
of artificial generation and registration of sound is now
so advanced that the experimentor's arsenal includes
frequencies ~ 3 χ 109 Hz, which corresponds to a sound
wavelength ~ 0.3 μ in a liquid. Quite recently, these
frequencies were accessible only with optical hypersonic
apparatus using the scattering of light by incoherent
Debye waves.

The Molecular Acoustics Laboratory of the Physico-
technical Institute of the Turkmenian Academy of
Sciences was the first to solve the broad range of prob-
lems relating to microwave acoustic research. Thus,
pulsed apparatus was built for measurement of the
velocity and absorption of sound in liquids at frequencies
of 1—3 GHz. Longitudinal hypersound was generated
and received with lithium niobate single crystals placed
in coaxial resonators. The velocity of microwave sound
was measured by coherent mixing of a delayed radio-
frequency signal and an acoustic signal that had passed
through a thin layer of liquid. Simultaneous registration
of acoustic and optical (He-Ne laser) interference effects
and the use of computer techniques have made it possi-
ble to perform dispersion acoustic experiments at
microwave frequencies with high accuracy: ~ 0.1—0.5%.

Individual liquids whose vibrational spectra are well
known were investigated. Relaxation effects were ob-




