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The Further Development of
the Institute (1956-1993)
Plasma Physics

Plasma physics is one of the main research
directions born in SIPT practically from the
very beginning. The mid-1947 should be
considered the start of research in this area,
when the first works on the development
of an electromagnetic method of nuclear
isotopes separation were carried out under the
leadership of the German physicist Manfred
von Ardenne; (at that time this method did
not find application for producing *°U,,, but
it gave start to a number of new directions:
mass spectrometry and mass spectrography,
accelerating equipment, separation of
isotopes, ion doping), to the development of
profound research in high-intensity sources
and ion-optic systems of selection and
focusing of high-intensity ion beams.

Investigations in the sections of plasma
physics as high-intensity sources and ion
optics stimulated setting out of a wider
circle of problems of urgent aspects of
gas discharge physics. The results of these
works enabled scientists of the Institute to
form the principles of construction of high-
intensity plasma sources with record density
of ion emission current that were soon found
practical application on charged particle
accelerators both in the USSR and abroad.
Thus, for example, the SIPT-developed high-
intensity source of protons was used on the
10-GeV synchrophasotron in Dubna.

On the basis of the same works, SIPT
developed the first in the USSR mass
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spectrograph, in which one of the most
precision  techniques for  measuring
nuclear masses had been used. The works
were conducted on both research sites of
the Institute in Sinop, where two mass-
spectrometers of the von Ardenne’s design
with and another one with double focusing
(resp. executor V. Dorokhov); in Agudzera
the works on the improvement of the
Schiitze-design mass-spectrograph with a
60-degree angle sector magnet were headed
by G.K. Orjonikidze after her transfer to
Thilisi Institute of Stable Isotopes (ISI), the
lab became headed by O. Samadashvili.

The device had a powerful light intensity
and small error of ion-optic imaging, as a
result of which the precision of measuring
nuclear masses increased twice [1]. It
became a scientific achievement of global
significance. It significantly contributed
to the all further development of the given
methods and their joint application. High
precision measurement of the nucleus
and atom masses enabled a group of SIPT
scientists to discover and investigate a whole
series of fundamental regularities in the
energy characteristics of nuclei.

As a result of measurements on precision
mass spectrograph, they managed to
systematize nuclei masses according to the
binding energy of neutron pairs of over 1500
nuclei of stable and radioactive isotopes.
Nuclei masses measured by SIPT are used in
the Tables of atomic and nuclear constants,
periodically published by the International
Commission of Nuclear Physics.

Research in the area of plasma physics
developed in two directions: quasi-
stationary and pulse phenomena in plasma.
Our scientists, jointly with the colleagues
from Kurchatov Research Institute of
Atomic Energy, Budker Atomic Research
Institute, Efremov  Research Institute
of Electrophysical Equipment, Troitsky
Institute of Thermonuclear Research,
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loffe Institute of Physics and Technology,
Kharkov Institute of Physics and Technology
of the Academy of Sciences of the UkSSR,
Lebedev Physics Institute, have made a
great contribution to the forming of a file
of experimental data concerning the high-
temperature plasma properties and their
theoretical comprehension. The leader of
these works was [.V. Kurchatov’ in different
years, these works were headed by the
academicians L.L. Artsimovich and B.B.
Kadomtsev; at present they are headed
in Russia and the CIS countries by the
academician E.P. Velikhov.
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Quasi-Stationary Processes. In the 50s,

at Kurchatov’s initiative the investigation of
toroidal plasma started in SIPT. The aim was
to study relationships with the magnetized
plasma of high-frequency field (HFF). The
basic results were obtained on stellarators
R-O and R-02 and on tokamaks RT-4 u
R-05, which made it possible to make the
following conclusions:

e In plasma heating process within
frequencies 0.5-5 pm (so-called Alfven
waves), a new phenomenon was found —
appearance in the magnetized plasma of a
current of the same direction, which is added
to “Joule” current and facilitates temperature
rising and stabilization of the plasma
column/pinch. In agreement with the authors
of the discovery — R.A. Demirkhanov, D.V.
Chkuaseli, Yu.V. Kursanov, M. Kirov, I.
Savchenko, these currents were called the
“capture currents”. The introduction into
magnetized plasma of additional energy by
means of high-frequency field (HFF) was
found to be a very effective means for heating
the plasma pinch to higher temperatures and
its stabilization. After this discover, the given
technique started to be used everywhere.

e A group of physicists (R. Demirkhanov,
A. Popov, A. Gevorkov), together with
specialists from Kharkov Institute of Physics,
found for the first time that the interaction of
protons and heavy ions with plasma in the
magnetized plasma was of collective nature;
with the effect of collective interaction of
flows of charged particles are associated
such fundamental processes as the evolution
of the non-equilibrium state of plasma, the
excitement of plasma oscillations, plasma
radiation, collisionless dissipation of flow
energies of charged particles.

e During 1960-1972, investigation of
high-intensity charged beams and novel
techniques for collective ion acceleration
were conducted. Observation of abnormally
rapid ions in a sparker led to the discovery
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of the effect of ion acceleration by electron
jet — at the electron jet energy in 200 keV,
protons with energy of 5 MG and carbon ions
with energy of 10-20 MG were produced.
The discovered effect was conformation of
the idea of academician V.I. Veksler on the
acceleration of ions in self-consistent fields.
Such accelerating process was discovered in
the USA many years later. This discovery
made it possible for SIPT to create in the
future high-intensity ion and electron sources
that were found practical application in pulse
accelerators of different types.

In 1986 a more powerful thermonuclear
plant — Tokamak R-05 was commissioned,
making possible to produce in the course
of 0.1 sec the hardly generated at the time
5.8:10°C D-D plasma.

SIPT  theoretically  developed  and
experimentally implemented a multipolar
technique for dynamic plasma stabilization.
The theoretical and experimental studies
demonstrated that this technique was
particularly efficient upon screw resonance,
which had been predicted and discovered
by SIPT employees. A particular progress in
the research of controlled fusion should be
considered an experiment made on the P-O
stellarator, which identified the possibility
of stabilization of rather dangerous
“detachment” instability by the feedback
method. In 1975, SIPT in cooperation with
the Institute of Cybernetics of the Academy
of Sciences of the Ukrainian SSR proposed
and scientifically developed a new combined
stabilization technique, which incorporated
the multipolar dynamic method and the
feedback method. The experiments made on
the installation R-01 confirmed advantages
of this technique in fusion control, especially
under conditions of applying additional
sources of heating.

Since 1992 investigations of the properties
of quasi-stationary plasma have been carried
out on a powerful tokamak TMP (large
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radius R =550 mm, small radius r= 150 mm,
magnetic field induction made V = 15tesla,
and Joule current strength [=200kA).

According to theoretical calculations,
much higher values of plasma parameters
(T = 10%C, n = 10"cm™) should have been
obtained upon full operation of the plant.

The implementation of the program of
research in controlled fusion required the
solution of a whole number of vacuum-
technology problems and the conduct of a
large set of developments on the creation
of special techniques and equipment
for measuring high-temperature plasma
parameters, devices for generating powerful
high-frequency fields, sets for accumulation
of large energy, special systems with super-
power magnetic fields, etc., each representing
a large independent direction.

Much contribution to these researches and
the construction of research plants and
installations of new types has been made
by David Chkuaseli — Stalin Prize winner.

Tokamak TMP
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On the basis ion sources of high-density
current developed by him in cooperation
with R. Demirkhanov and the married
couple V.M. and Mi.I Gusevs, which further
found application in the construction of ion
implantation plants and development of ion-
engine rockets, the research continued by
the group of academician L Artsimovich in
Kurchatov Institute of Atomic Energy, where
the Gusevs were also invited for work.

Ion Implantation. These developments
played significant part in equipping with
effective technologies of many modern
microelectronic  plants/installations  and
initiated new trend in SIPT and USSR as a
whole — ion doping [2-3], ion-implantation
laboratory, first in USSR, with the unique
experimental basis at the time, analogues
of which did not exist in post Soviet Union.
The device was created in 1945 based
on 300-ton magnet with an evacuated
vessel/vacuum chamber, dismantled at the
Combine of Electromagnetic Separation
of Isotopes (Sverdlovsk-45), and had three
independent channels for transporting ions.
The ion-implantation lab was headed by
A.l. Guldamashvili in the laboratory of ion
doping, in SIPT (from 1962), and by V.M.
Gusev in the ion bombardment laboratory
(IBL), in Kurchatov’s Institute (1963).The
beginning of these works was conditioned by
development in the Institute of thermoelectric
and thermo-emission instrument-making,
requiring high-performance materials with
set parameters, the production of which
by other technologies did not seem to be
possible.

Ion  transportation  device  channels
provided for: coordination of applying
films by evaporation with implantation of
crystals at the angle of 0.05° in relation to
crystallographic directions of single crystals,
with the application of the orientation effects
of channeling and blocking; implantation and
investigation of superconductivity on helium
refrigerator with low-resistant windings
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from the germanium-columbium alloy with
the assistance of Rutherford backscattering
spectrophotometry and microanalysis of ion-
implanted materials; a technique for doping
targets by isotopes of most elements of the
Periodic Table in the range of energy 5-1000
keV and the temperature range 10-1600K.

Large-scale works were carried out at
the established experimental base of the
laboratory to study the scientific principles,
radiation processes taking place upon
implantation of materials with ions with
high fluencies and damaging doses, to
identify distinctive advantages of the ion
implantation technology in the making of
new-class materials in equilibrium, non-
equilibrium, metastable and nano crystal
positions, under significantly different
conditions of equilibrium dynamics and to
specify the possibility of their application
in different areas of science and technology.
In general, comprehensive investigations
of electrophysical, physical-mechanical and
other properties of ion-implanted materials
for the purpose to optimize the technology
and selection of materials for semiconductor
microelectronics and semiconductor
instrument-making, convertors of thermal
and nuclear radiation into electric energy, for
nuclear science and technology. For the first
time in the USSR, the phenomena of boron
ion channeling in silicon were discovered
and the existence of channeled boron ions
was identified even where the hade of the
ion beam three-four times exceeds the
Lindhard critical angle. For the first time
experimentally identified were important
peculiarities of interaction of high-energy
ions with crystals, associated with the
manifestation of orientation effects. The
methods of registration of contributions of
channeled and non-channeled ions to the
formation of a deposit profile of implanted
ions, and the damaging profile are proposed.
The ratios for calculation of the contribution
of non-channeled, de-channeled, well-
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A. Guldamashvili with co-workers —
. Amerkhanova, V. Golubkov, S. Zaslavsky,
at the control board of the ion implantation
installation

channeled and channel-entrapped ions
depending on the implantation fluence,
energy, hade and plane of incidence of ions,
the crystallographic direction are established.

The established regularities of solid body
structure changes upon implantation made
it possible to implement the directed and
controlled change of emission-absorptive
and mechanical properties of molybdenum,
niobium and tungsten. In particular, for
the first time the precision change of the
operation of electron yield in the range of
3.2-7.5 eV was achieved, which allowed
making effective electrodes for thermal
emission convertors. For the first time,
upon radiation of hard-alloy metals in the
temperature range of 100-600 K by carbon
and nitrogen ions, high-strength carbide and
nitride alloys were synthesized. In the mid-
60s, a trigger cell on silicon ion-implanted
diodes, with the switching time of less than
0.1 psec. A high-capacity condenser (made
from titanium pentoxide), ohmic contacts
and current conductors were produced by
electron-beam vacuum evaporation. The
progress achieved in this field by the 60s
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includes: the making of a diode with p-n
transfer upon radiation with single crystals
of silicon, electronic conductance, argon and
silicon ions; synthesis of silicon oxides and
nitrides with high discharge voltage and high
permittivity.

The Laboratory of lon Implantation fruitfully
collaborated with and still is in contact
with the Institute of Nuclear Physics of the
Moscow State University (group of Prof. V.
Kulikauskas), the St. Petersburg Scientific-
Research  Institute of  Electrophysical
Equipment, the Kharkov Institute of Physics
and Technology and the Institute of Low
Temperature Physics and Engineering of the
National Academy of Sciences of Ukraine,
the Moscow Research Institute “Pulsar” for
Semiconductor Electronic Technology, etc.

In the establishment of ion-implantation
technology in SIPT active participation
in different years were taking by D.V.
Chkuaseli, A. Guldamashvili, V.M. and M.I.
Gusevs, U.D. Nikolaishvili, I.D. Kirvalidze,
E.M. Diasamidze, S.A. Zaslavsky, A.V.
Sichinava, Ts.M. Nebieridze, T.T. Karpenko,
Sh.A. Chobolauri, M.Sh. Kintsurashvili,
G.V. Afanasyev, R.N. Kutelia, M.A.
Sekania, M.V. Pirtskhalava, V.B. Golubkov,
A.N. Kalinin, T.M. Agrba, R.B. Tsulaia, T.A.
Shaumyan, 1.A. Tsekvava, K.G. Sichinava,
and others.

Pulse Processes in Plasma. Research of
Pinch Effects in Plasma. The founder of
this scientific and technical direction in SIPT
was Ilia Kvartskhava - SIPT Director in
1958-1961. Researches in this

direction started in the 50s of the last century.
Based on the studies of electric explosions of
wires in different environments, a direction
of plasma research in pinch discharges
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and coaxial accelerators was formed (I.
Kvartskhava, K. Kirvalidze, N. Razmadze,
G. Zukakshvili, 1. Gvaladze, R. Mkheidze,
I. Matveev, Z. Chkuaseli, N. Reshetnyak,
1. Butov, B. Tsurtsumia, M Khautiev, A.
Chkhaidze, et al). Many investigations
conducted by this group were pioneering.
Thus, for example, it was found that at the
initial stage of pinch discharge, in a skin
layer of plasma a space-periodic current
distribution structure (fibrous structure) is
formed that exists

until maximum compression of the current

covering. Similar structures were found later
in other research laboratories of the USSR
and abroad and were called “Kvartskhava’s
fibrous  structures”.  Further  studies
demonstrated that in addition to “fibrous
structures”, pinch plasma may form closed
current loops, where rather powerful current
circulate. Interaction of these loops leads to a
rapid filling of a pinch chamber with plasma
and current, preserving thus the pinch
symmetry. This discovery made it possible to
construct installations for generating stable
and hot plasma, wherein the discharge self-
organization processes (combined pinches,
multilayer pinches with “gaseous” wall, etc.)
are either removed or used.

A whole cycle of studies was also carried
out on the preservation and stabilization
of MHD instabilities of high-temperature,
dense plasma in ®- and Z-pinches. The
phenomenon of discrete acceleration of
plasmons was found in Z-pinch, which is
greatly affected by the processes going in
the vicinity of electrodes. These experiments
conditioned intensive investigations of
foreign scientists, which confirmed the results
obtained in Sukhumi. The American scientist
G. McMillan discovered the same effect
discrete acceleration of plasmons, which
was later called “the Kvartskhava-McMillan
electro-dynamic acceleration effect”. A new
mechanism or accelerating charged particles
in Z-pinches was proposed. After publication
of these works Ilia Kvartskhava was invited to
the USA, where he read a cycle of lectures in
the conducted research; thereafter, they were
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included in two fundamental monographs on
the problems of plasma physics published in
the USA.

In SIPT these fundamental researches
were conducted on installations KP-1, KP-
IM (leader of research G. Zukakishvili,
KP-2 (leader 1. Gvaladze), on which the
dense— n(2+4)10"cm>, high-temperature
— CT<350000°C u Tn<1,6:10%C) plasma
during 10+100 psec was generated.

Gas Dynamic Trap. In the late 80s, in
SIPT, on the basis of the combined pinch

installation a gas-dynamic trap GDP-2M
was designed, the parameters of which were
as follows: energy — 10MJ, pinch length —
500cm, the magnetic mirror reflection ratios
- <100, magnetic induction — B=15T.

A 300-cm O-pinch was used as the trap
injector; the time of getting the maximum
inductance (15T) made ~4.5 psec, and of
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fall ~150 psec. The research program to be
performed on the device was multipurpose,
one of which was to identify parameters of
a powerful neutron generator for solving
a number of radiation material science
problems.

Plasma Focus. Investigations in this
direction have also a long history in the
Institute. Plasma focus is an installation
that makes possible to produce cathode,
ion, hot plasma, neutron beams and rigid
X-radiation with unique parameters, with
a similar radiated spectrum upon explosion
of a hydrogen bomb (i.e. imitating the
explosion). This had been one of the priority
tasks of the Institute for many years.

On plasma-focus installations KPF-1 u KPF-
3, a whole number of original results were
obtained:

e In KPF -1 (at the accumulated energy of
100xJ) the yield of D-D neutrons in plasma
made ~10''n/discharge;

e In D-D nplasma, upon mixing of lithium
the yield of neutrons increased 5-6 times;

e In KPF-3 the received rigid radiation
amount of energy 20+15keV within impulse
(~20 psec) ~10"P/s;

e Further the cathode beams with current
density of ~100xA and energy of several MV
were studied;

e Upon entry in D-D plasma of atoms of
inert gases Ar and Xe (with the difference
of potentials on cathodes <40xV), the
occurrence of plasma point formations
of density ~10%cm?, temperature ~10%C
and size ~50pum, in which the -electric
force reached >10’V/cm. In the radiation
spectrum, the occurrence of multivalent ions
(up to neon ions) was observed, with energy
of several MV for nucleon and having a
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discrete character, which can be explained
only with the “participation” of the above-
mentioned microstructure with concentrated
electric force. On the basis of the data
obtained by Academician R.G. Salukvadze,
a hypothesis was advanced that in space,
in the existing formations (nebulas) with
high electromagnetic density, acceleration
of primary space particles — protons up to
super-high energies ~10" — 10"MV takes
place.

Investigations in the area of plasma physics
and thermonuclear fission in individual
directions were carried out by collectives of
scientists and specialists under the leadership
of LF. Kvartskhava, R.A. Demirkhanov and
D.V. Chkuaseli; research workers: A.G.
Kirov, I. Kirvalidze, K.N. Kervalidze, V.P.
Sidorov, N.A. Razmadze, S.N. Lozovsky,
I.S. Savchenko, G.I. Zverev, 1.Ya. Butov,
Yu.S. Gvaladze, N.N. Zhukov, G.G.
Zukakishvili, Yu.V. Matveev, R.D. Meladze,
A.A. Pluto, N.G. Reshetnyak, K.V. Suladze,
Z.D. Chkuaseli, E.Yu. Khautiev, ILV.
Golovin, G.E. Murgulia, V.N. Ryzhkov, S.M.
Temchin, B.A. Tskhadaia, B.B. Emukhvari,
and others.
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Plasma Focus

The data obtained as a result of long-term
research in SIPT, with due regard for the
results of other laboratories both in the USSR
and abroad, made it possible to initiate the
development of an optimal thermonuclear
reactor.

In the Soviet-American program of
collaboration in controlled operation
thermonuclear  fusion  research, the
investigations conducted in SIPT appear to
be an independent direction and are aimed
at constructing a prototype of demonstration
controlled thermonuclear reactor.

Direct Conversion of Thermal
Energy into Electrical and
Independent Power Sources

Rapid development of space technology
conditioned the necessity of creation of
independent supply sources providing the
spacecraft onboard systems with power.
In the second half of the 1950s intensive
work was initiated to investigate different
techniques for conversion of thermal energy
into electrical. The Ministry of Srednego
Mashinostroenia of the USSR decided
to involve SIPT in the research work.
The research was carried out in two main
directions: thermal electricity and thermal
emission. The work was headed by L
Gverdtsiteli, an outstanding specialist in the
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Academy of Sciences,
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USSR State Prize winner

field of atomic energy and the organizer of
the research. In 1963-1981, 1. Gverdtsiteli
was the Chairman of the Section of Thermal
Emission Convertor, the Scientific Council
for Energy Conversion of the USSR
Academy.

Physics of Semiconductors and
Thermoelectric Converters

In the early 1950s, Sukhumi Institute of
Physics and Technology (SIPT) started to
develop researches in physics and semicon-
ductor technologies. Their origin was con-
ditioned by the exigency of producing new
native highly efficient materials — germani-
um and silicon for, rapidly developing semi-
conductor electronics. Initially, the works
were conducted in cooperation with German
specialists who had been released from the
atomic project. As recollects Nikolaus Riehl
after transfer to Sukhumi: “the work con-
cerned to me belonged research in solid-state
physics, as well as other researches associ-
ated to certain extent with chemistry... After
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two and a half years of our quarantine the
day of our departure for Germany came at
last. The term from two to three years prom-
ised by Zavenyagin was complied with” [4].
German scientists together with soviet ex-
perts worked on the development of technol-
ogy and plant for producing silicon and ger-
manium single crystals in two laboratories
in Sinop under leadership of B.P. Mitrenin
and in Agudzera, in the laboratory headed
by V. Khachishvili, where the starting mate-
rials for smelting was produced. In the end
of 1953, the Stalin Prize winner, Sh. Bur-
diashvili, having already gained the name of
a skilled experimenter, returned to Sukhumi
and started to work in the laboratory headed
by B.P. Mitrenin. Already in two years, he
produced single crystal of germanium on
the plant designed thereby, where, in order
to balance the temperature field, for the first
time the crucible with charge was rotating
in the direction opposite to the target rod
rotation. A group composed of Sh.S. Bur-
diashvili, V. Khachishvili, N. Shamba, V.K.
Kovirzina, B.P. Mitrenin and others, set out
the development of techniques for producing
silicon single crystal.

By 1955 German specialists left SIPT and
returned home; however, to the credit of
Sukhumi specialists, they continued jointly
initiated research works and successfully fin-
ished them. The result of these works was that
in the end of May 1955 the All-Union meet-
ing on semiconducting silicon was held in
SIPT. Among the meeting participants were
the leading in this area institutes and enter-
prises of the USSR: GIREDMET (State Re-
search and Design Institute of Rare Metal In-
dustry), Institute of Metallurgy of the USSR
Academy of Sciences, Leningrad Institute of
Physics and Technology (LIPT) of the USSR
Academy of Sciences, Kharkov Institute of
Physics and Technology of the Ukrainian
SSR Academy of Sciences, etc. This is how
the meeting participant, researcher of LIPT,
Dr. Sci., Professor Academician V.N. Ro-
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manenko remembers it in an article dedi-
cated to the 50™ anniversary of the Confer-
ence [5]: “Probably only Sukhumi Institute
started research in silicon-related crystallo-
graphic problems in that period. The merit of
the head of the Institute’s silicon group Boris
Mitrenin consisted also in the fact that under
his leadership within the scope of the silicon
problem solution, almost right away after the
end of the Conference, the first in the USSR
researches in the techniques for producing
solid solution alloys Ge-Si were initiated. Al-
most concurrently the Institute of Metallurgy
of the USSR Academy of Sciences started to
work on the GE-Se solutions. To produce the
starting materials, the iodide reaction was
used at Sukhumi Institute. Eventually, these
techniques were mastered to produce even
relatively larger single-crystal samples”.

Further we read: “The growing plants de-
signed and manufactured in Sukhumi signifi-
cantly differed from those developed in other
institutions. The reasons if it were two. The
first: the Institute possessed a wide experi-
ence of working with complex technologies.
The second reason: during the initial period
of researches, they were performed by a
group of German scientists being engaged
in the Institute to work for reparation pay-
ments. The group also possessed other tradi-
tions of engineering work. It was exactly the
German group that designed, in particular,
a plant of vertical crucibles melting in the
form of a traveling tubular vacuum chamber.
The heater was naturally outside. By the mo-
ment of the Conference beginning the group
had already returned to Germany, and to re-
member all the names of its members now
seems to be impossible”.

“The Sukhumi group under the leadership
of B.P. Mitrenin presented also reports on
the research of crystallographic orientation
of grains in ingots and measurements of
physical properties of silicon polycrystals.
The crystallographic research in those and
next years was performed by N.A. Sham-
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General view of the SIPT-developed plant
for drawing silicon single crystals with
a graphite resistance heater [6]
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General view of the SIPT-developed plant
for crucibles zone melting with heating of
the rod with high-frequency currents [7]

ba, the future doctor of sciences. Physical
measurements of material properties were
conducted under the leadership of I.D. Kir-
validze. A report on the production of iodide
silicon in Sukhumi was made by Candidate
of Chemical Sciences Inozemtseva. The n-
type material could only be produced at the
time from iodide silicon produced exclu-
sively in Sukhumi. Further development of
the silicon problem, which had been shaped
in this purely research style in Sukhumi in
the first year of work and completed by the
Sukhumi Conference, lasted for another half
a year. Further solution of the silicon prob-
lem required serious technological develop-
ments and making of industrial production.
In this context, 1955-56 Sukhumi Institute
advanced. The large amounts of starting
material for melting were produced there...
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The first plant for drawing silicon by the
Chokhralsky method known for many ad-
vantages was designed in Sukhumi”. The
said plant was developed and designed by
Sh. Burdiashvili. It was the plant’s designer
who in 1956 received single crystal of sili-
con for the first time in the USSR [6].

“All the starting developments of Sukhumi
Institute on silicon technology were, as far
as I know, recollects V.N. Romanenko [5]),
were officially transferred to GIREDMET.
The Sukhumi-developed plant served as
a prototype of the first plants of the well-
known series of REDMET plants of various
numbers, which subsequently made in the
design bureau of GIREDMET.

“Later on Sukhumi Institute focused the
main efforts on thermoelectric materials, in
particular Ge-Si alloys. Serious progress in
this direction was made subsequently there”.
Such wide citation of the recollections of
Professor V.N. Romanenko was dictated
by the following consideration: in the sur-
vey works on the history of development of
semiconductor technology in the USSR the
role of SIPT in this area was disregarded.

In 1958, in connection with the necessity
of mastering outer space, the Institute was
charged with a task of developing a thermo-
electric energy transformer, run on nuclear
fuel. The selection of SIPT for performing
this task was conditioned by its successes
and achievements in germanium-silicon
technology.

In 1958-1964, devices and equipment for
synthesis and study of solid alloys were
developed and manufactured; high-perfor-
mance thermoelectric materials were pro-
duced on the basis of Ge-Si; a technology
for high-temperature (~1000° C) switching
transfers was developed and high-tempera-
ture thermoelectric batteries and generators
were made. Based on these works, headed
by director of the Institute, Academician I.G.
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Gverdtsiteli, the first in the world nuclear
power plant (NPP) with a built-in thermo-
electric generator “Romashka” (TEG), of
~500W capacity was built at the Institute.

The reactor-transformer “Romashka” was
consummated and worked without interrup-
tions about 1,500 hours. During this time, a
wide test program of the reactor-transformer
operation modes and a comprehensive study
of'the different plant units and their operating
characteristics were carried out. These stud-
ied helped investigate the thermoelectric and
physical characteristics of the system under
both the steady-state and unsteady operat-
ing modes. Upon dismantling of the plant an
analysis of all its elements was made. The
obtained results confirmed a high reliability
degree of the system and stability of the main
operating parameters.

The results of these works were reported at
the 1964 International Symposium on Peace-
ful Utilization of Atomic Energy, having
provoked great interest and impression of the
world specialists.

Thermoelectric instrument-making at SIPT
developed in two directions. First — build-
ing of powerful TEGs of space destination in
the composition of the NPP and their serial
production; second — the making of TEGs
of average and low capacity running on iso-

0gdmds 390939035 osabE Mgl bob- FEE g

&930b domamo bsndgommds s doMomawa |

Lodgmdam 306589 Mgbab LG sdomymMmmds.
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Lgbs s@MBNFa 9bgMgnol 3dz0mmdnsba
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3 gemda(3

b0l goo©gbo 06896 9bo g08mabgos.
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NPP “Romashka”
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tope fuel for use in sites difficult of access
and for the needs of various sectors of the
national economy. In 1965-1967, SIPT de-
veloped a switching transfer for the known
average-temperature materials PbTe(n) and
GeBiTe(p): commutation junction with low
electric resistance and high thermal conduc-
tivity designed by K.Barbakadze; vitreous
enamel antisublimation coatings according
to technology proposed by V.A.Karzhavin
and F.P.Basaria; high performance thermo-
electric battery designed for the two-stage
TAG. In 1968, the works on the making of
the two-cascade TEG — “BUK” (BES-5) of
space destination, of the operation capacity
of 2.7 kilowatts were completed. The first
cascade operated within 715-530° C tem-
perature range. The working temperature of
the second cascade made 530-350 °C. Un-
like “Romashka”, this TEG was made as an
external transforming panel. The heat to its
hot zone was supplied from the NPP by the
Li-K heat-carrier, which enabled to practi-
cally exclude the impact of radiation on the

CPKPETHO

. HH}N'PF%

doGognma 969Mag80znmo sbspasé “BYK“-ab g3dmbs@sba
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External panel for TEG —

“BUK?” intended for operation in the composition

of the NPP on spacecraft
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structural units of the TEG.

After long-term and comprehensive stud-
ies “BUK” was put in the serial production
in 1975 and more than 30 specimens were
successfully operating on the “Cosmos” se-
ries spacecraft. For these works the leading
researchers of the Institute were decorated
with government awards, while the head of
works 1.G. Gverdtsiteli became a winner
of the State Prize of the USSR in 1974 for
“construction of a nuclear power plant with a
thermoelectric energy transformer”.

In 1972, a technology for producing low-
temperature thermoelectric materials (Bi, Te,
— Bi,Se, — n-type and Bi,Te, — Sb,Te, — p—
type) and manufacturing thermoelectric
batteries on their basis was developed at
SIPT. This significantly extended the range
of TEGs produced at SIPT, which had al-
ready covered the whole temperature span.
In 1975, a whole number of TEGs (“Lem-
on”, “Beta”, “Reut”, “Gong”, “Gorn”, etc.)
running on radioisotope fuel, at different
temperature ranges, with the output electric
power of 8-70 watts and a more than 10-year
reserve was manufactured.

All the above-listed TEGs were of different
destination and they supported the appropri-
ate objects in space, on land and at sea, as
autonomous feed systems for automatic nav-
igation, radio-metrological and research ob-
jects/facilities during the whole reserve pe-
riod. During the same period, the serial pro-
duction of TEG “Rhythm” for a radioisotope
cardiac stimulator, with the capacity of 0.23
watts, started at SIPT. In the 80s SIPT was
engaged in the works on low-power (micro-
watt) film-type TEGs “Hermes”, “Signal”,
etc. for the use in microelectronics, medicine
and military area.

In 1989, a modernized TEG “BUK” with the
doubled operation reserve at the expense of
improved switching parameters of thermo-
couples was completed and put into serial
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production at the Institute. In thermoelec-
tric instrument-making, a significant stage
at SIPT was the development of “Gamma”
TEGs in the composition of NPPs for opera-
tion under deep-water conditions, in which
the thermoelectric ring-type module devel-
oped at the Institute was used. In the late 80s,
SIPT in collaboration with other institutions
set out the development of a program similar
to the American SP-100, which consisted in
the construction of a TEG with the opera-
tion capacity of ~100 kilowatts and ~7-year
endurance. The works in this direction were
initiated: a block-type TEG “Gloria” capable
of generating any powers upon replication
was constructed. The works were stopped
because of conversion.

In the late 1980s, SIPT initiated the works on
designing an environmentally safe refrigera-
tion technique (without Freon) based on the
Pelte’s converse effect with the application
of high-performance low-temperature TEGs.
Micro-refrigeration units (5x10x10mm?),
containing up to 100 thermocouples provid-
ing temperature stabilization of photode-
tectors has been developed and fabricated
(K.Barbakadze) in SIPT assigned for special
purpose items.

H3omabdm@m3yma mgao “bera-M“
Radioisotope TEG “Beta-M”
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At different stages of development and for-
mation of thermoelectric instrument-making
at SIPT a significant contribution was made
by scientists and specialists of several gen-
erations: Sh. Burdiashvili, I. Kirvalidze, N.
Shamba, B.P. Mitrenin, I.A. Inozemtseva,
M. Kobaladze, S. Lalikin, P. Chelidze, V.
Khachishvili, R. Shvangiradze, Ya. Asatiani,
N. Tsikoria, V. Zhukov, Sh. Gogichaishvili,
V. Kekelia, E. Lomadze, E. Oziashvili, K.
Barbakadze, T. Aleksandrova, T. Mozdokeli,
I. Amirkhanova, K. Artyemova, V. Kakulia,
F. Basaria, V. Karzhavin, O. Gogishvili, N.
Grechko, T. Vekua, Z. Gvaramia, M. Zaldas-
tanishvili, R. Inglizyan, G. Kalandadze, K.
Kvitsinia, V. Kobyakov, V. Kovirzin, S. Ko-
nonikhin, S. Krivoruchko, I. Lavrinenko, V.
Lobzin, V. Marchenko, A. Matitashvili, T.
Lomtatidze, R. Shvangiradze, A. Bigvava,
V. Melashvili, I. Ovsyanko, 1. Rogovoy, O.
Samadashvili, 1. Prilepo, V. Serzhantov, A.
Sokolov, N. Sudak, A. Frenkel, V. Sherozia,
T. Meishvili, V. Chamagua, A. Chilikidi, S.
Churipov, M. Biliseishvili, V. Tskhomaria,
O. Sulava and many others.

The importance of the researches in this field
was proved by both: practical results in the
form of technology and products and a large
number of publications, should me marked
out, the monograph “Analysis of boron and
its compounds” and “Analysis of semicon-
ductor alloys” by N.G. Tskiria, M.T Beshi-
kdashyan., M.G. Vasileva, L.V. Ermakova,
V.M. Lalykina, as a result of their many
years of serious researches.

Law-Temperature Plasma Physics
and Thermal Emission Convertors

In 1957, under the leadership of I.G.
Gverdtsiteli, SIPT initiated investigation of
experimental thermal emission convertors
(TEC) with different electrodes. In paral-
lel, the work on design and technology of
making thermal emission electrogenerating

49



9m9d@mmagbgfoonmo sMbgdol ©sdv-
do3905L. Ly @n-do omgdama GMown(3n-
900l dgbodsdnbow Rsdmysmndes modm-
MoGMM0gd0 0gmdmgdaboyMo gemgd@mm-
39bgfoonmo sMbgdal dg4dbols LEYYma
303l dENbggmboymagem, Mo 8m-
039305 0gMH3madaboyMo g0 ©o34367-
mgdabs s oMbgdal 3mbLEMY(50900l
©5393039050, dobomemdzmebymdoo ©s
29H3mydabog® 33e0g390L, Jrgd@Mmmeg-
S0l dobomgdal dgMhgselb (dbgmebmdown
39@omgdabs ©s dgbobmdgdal Dywsdn-
©900b bLEGNIGIFb 33eg3e, BgredoMy-
b0l JoBogFo dgagbommds, dsbamygdol
q80bog@a dobobnomgdmgdn), @edbowgds,
LomdyMo s Mgod@mEnma aodm3gd0,
LbgoEabbgs 3396d530lL Fobomomd(zmmbyg-
mdomo 33e93950. 3oMamgmmMa dmdseg-
©090mEs  0gMdmgdabon@o g0 ©ed4dbg-
mob 39ds Lbgnymob mGordmal byscmg-
b0 (s, gommobeatmadgomn). 8393939306496
33Mm3g mgMdmgdnbogdo sMbgdobs o
obgzo03g@ oMo 3mbE Mol 3963g@0-
Ba300b ©05g36mbE 0 0bs s 3MBGEMEOL
©obs@asmal  MbogMobmgdal  dEHL-
39mbogmgzewm (3. oM@ ogs, 3. 3ndmbady).
60-0560 Bmgdolb 3o 3gFomedo 1 bdg-
3990b doGmgmma gabozob 0bbEognE-
do (obobmgds mmumadgin) dmomeb 3ol
Ladgbogmm-g3eggom  Ggdbmemmaog®
0bbEoBYGsb ghmow dgoddbs bLEboo
LA 0bgyGLEOYJGPMom gemgdEHm-
a396gMoiommo  oMmbgdal  Mgod@mEmmoa
a0dm300960bomz0b (. Jocmdadg, 6. dbbs-
mo0s).

70-0560 6engdab dmemmb sbgoo gsdmogdo

channels (EGC) in the composition of the re-
actor transformers According to the tradition
adopted in SIPT, the institute set up labora-
tories to ensure full cycle (from idea to the
device) of manufacture of EGC, including
designing TEC and EGC,

material and thermal emission studies, and asa
result the selection of materials for electrodes
(research in surface structures of refractory
metals and alloys, chemical composition
of surfaces, emission characteristics of
materials), manufacture, thermal and loop
tests and post-reactor material studies
of different EGC units. In parallel, the
work on sources of steam of the working
medium for TEC (Ar. Kalandarishvili), on
the development of control systems and
diagnosis of depressurization of EGC and the
liquid metal contour, providing for radiation
safety was under way (Sh. Shartava, V.
Kuchukhidze).

Together with PNIITI (Podolsk Research
Institute of Technology) a test board equipped
with necessary infrastructure for conducting
loop tests of EGC was constructed in the
Institute of Nuclear Physics of the Academy
of Sciences of the Uzbek SSR (Ulugbek
settlement) in the mid-60s. (G. Karumidze,
B. Mskhalaia). From the end of the 70s
these investigations were carried together
with NPO (research industrial association)

0930l 3356d330b AgbayAbayma 353mydab
bLoodymo bggbon

TEG nods recourse tests thermal stand
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Radio metering equipment for studying
output parameters of TEC developed by
SIPT

“Energy” of the Institute of Nuclear Research
of the Academy of Sciences of the Ukrainian
SSR (Kiev). The post-reactor material and
electrophysical studies of different units
of were carried out in hot chambers of the
Institute of Nuclear Research of the Academy
of Sciences of the Kazakhstan SSR (Alma-
Ata).

As a result of research and development
works carried out in the first half of the
sixtieths, for the first time in the world SIPT
succeeded in finding the most effective
method of arc-plasma welding of the
TEC operation. Currently, the TEC’s arc-
plasma operation mode is applied in all the
developed EGC.

Designs of single- and multiple-unit (garland-
type) element (D. Ceckhladze) of TEC
were developed and manufactured in SIPT.
Radio metering equipment to investigate
output parameters of TEC and EGC, both
upon thermal and non-thermal backup tests
was designed. A method and technique for
heating multi-unit EGC and taking down
tungsten characteristics of TEC based on the
converse current principle were elaborated.

3M335mgmg396@ns6a mganb ,z06msboy-
mo” §n3ab 3mbLEEnJios

Design of a garland-type multi-unit TEC,
developer - SIPT
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In the course of development of TEC for
electric demarcation of electrons production
of high-temperature pressure seals with
alundum and yttrium ceramics were put into
production; a section for making multi-layer
cermet anodic units of TEC was designed and
successfully underwent high-temperature
backup testing in aggressive media and
at high loads. A unique experimental
complex was created to study: emission-
adsorption, physical-chemical, thermal- and
electrophysical properties of TEC materials
within a wide temperature range. A section
of arc-plasma welding of individual units
of TEC and EGC was established. Most
above-listed developments were pioneering
and protected by corresponding certificates.
The results of their research the leading
researchers of the Institute published in
the press and reported at All-Union and
international meetings on thermal emission
problems being held in Germany, USA,
Netherlands, France, Italy, etc. The results
of these researches were implemented in
the NPPs “Enisey” and “Topaz“ being
created in collaboration with Kurchatov
Research Institute of Atomic Energy,
PNIITI (Podolsk), Central Design Bureau
of Engineering (Leningrad), NPO “Energy”
(Kaliningrad), NPO “Krasnaya Zvezda”,
Physics and Energy Institute (Obninsk), etc.
The underwent land thermal and flight tests in
1987-1988 on spacecraft “Cosmos — 18187,
“Cosmos — 1867” and manifested high
performance of the TEC developed under
hard conditions of radiation, in aggressive
media and efficiency upon overloads.

The evidence of great merit of scientists
and specialists of SIPT (being the parent
institution in the area of thermal emission
conversion in the USSR) in the construction
of spaceship NPPs with thermal conversion
of energy, was the holding in Sukhumi of
the 2" International Conference: “Nuclear
Energy in Space”. Physics of Thermal
Emission Convertors”. A great contribution
in the successful organization and holding of
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NPP “TOPAZ”

the Conference was made by SIPT Director,
Academician R.G. Salukvadze. Together
with leading world specialists in the field
of space engineering and thermal emission
instrument-making, the leading specialists of
the Institute took active participation in the
Conference work, the reports of which were
generally recognized.

The result of this Conference was the
making of a contract between the USSR and
the USA  on the purchase of the “Topaz”
Project. The “Topaz” NPP set bought by the
USA is installed at one of the US universities
in a specially established for test center.
Within the framework of a joint USA-USSR
program together with specialists of other
organizations active participation in the
commissioning works specialists of SIPT
were also taking place. The head of laboratory
for thermal and reactor tests, professor of
technical sciences A.G. Kalandarishvili for
half a year was invited to the State Ohio,
USA for working there, and his monograph
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“Sources of Working Heat Steams for
Thermal Emission Energy Convertors - M.:
Energoatom Publishers, 1986r., 186 pages
was translated in English and was published
in the USA by the Los Alamos Laboratory
publishers in 1989 (NLN 633-89).

Active part in the formation of SIPT as
one of the leaders of thermal emission
instrument making took the scientists and
specialists of different generations: Yu.N.
Nikolaev, S.A. Eremin, K.G. Orjonikidze,
I.Jvania, N.E. Menabde, V.K. Tskhkakaia,
D.L. Tsetskhladze, A.G.Kalandarishvili,
L.M.Tsakadze, LK. Szhenov, G.IL
Kalandadze, Ya.V. Asatiani, A.B.Bakhtadze,
G.S. Karumidze, B.A. Mskhalaia, A.G.
Kudziev, A.B. Bzikadze, R.Ya. Kucherov,
V.A. Karakhanov, G.I. Tkeshelashvili, A.IL
Guldamashvili, Yu.L. Eloshvili, V.I. Uvarov,
B. Zykov, A,S. Leiba, Z. Oganezov, R.M.
Karagozyan, G.M. Mailov ['L. Kakulia,
B.R. Bondarenko, M.M. Karlenko, L.Ya.
Garber, B.N. Igumnov, Yarigin, O.F.
Kozlov, V.P. Zaitsev, V.A. Bisko, A.N.
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53 d0dsMommgdom obgzg godm3gdemos
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0bbEo@E0b dofmomswn 8ombgggdo:

e Kamanmapumsuiu A. [ Hcrounuku
pabouero Tema I TEPMOIMUCCHOHHBIX
npeobpa3oBareneii  sHeprun. — MockBa.:
OneproAromMsnar, 1986 . — 186 c. (3mbmy-
Mog0s 000Madbs 0bgmoba® gbsby ©s
353m(398mos  5d3-d0  mmb  oms8mbob
madmMo@mnol 8nge 1989 Bgemb - A. G.
Kalandarishvili. Working Medium Sources for
Thermoionic Power Converters).

e Kpacuukos JI. A., Kaiiosimies B. 3., Kanan-
napumBuian A. I. Pabouune Ilponeccer B Tep-
MO3MHUCCHOHHBIX [IpeoOpasoBarersix Snep-
HBIX DHepreTuyeckux YcTaHoBok. M.: M3na-
tensctBo MAU, 2001. — 208 c.

Burkov, S.S. Chkadua, S.D. Krivonosov,
P.D. Chilintarashvili, A.A. Makasarashvili,
Sh.Sh. Shartava, V.D. Kashia, Yu.l. Nardaia,
V.A. Kuchukhidze. A.M. Storozhenko,
G.Ya. Zobnin, V.K.Mikheev, M.A. Kadaria,
Yu. K. Rubanov, V.V. Selivanov, T.D. Sordia,
V.A. Morozov, B. Yermilov, V.P. Kobyakov,
V.A. Mikheev, E. M. Diasamidze, N.A.
Garshion, A.M. Sarkisyan, A.G. Zarnadze,
A.D. Bigaeva, S.A. Zaslavski, etc.

Main achievements of the institute in this
field have been presented in the reports at the
IIT International Conference on thermionic
energy conversion (Julich, FRG) and the IV
International Conference on direct energy
conversion (USA), in preprints, periodical
literature, many developments were
protected by copyright. Monographs on this
subject were also issued:

- Kalandarishvili A.G. Sources of working
medium for the thermoemission energy
converters — M.: Energoatomizdat, 1986.
— p.186. (withstood two editions in 1993,
p.304) and published in USA in 1989.
Publishing of Los-Alamos Lab.

- Kvasnikov  L.A., Kaibishev V.Z.,
Kalandarishvili A.G. Working processes in
thermoemission converters of the nuclear
energy devices M.: Publ. “MAI”, 2001,
p.208
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Instrument Engineering

Radiophysical and radio-electronic
instrument-making became one of the
traditional directions in the Institute. It was
established as an independent scientific-
research direction since the 1970s and had
a priority among the development activities
of the Institute. SIPT was entrusted with
a substantial part of the development
and manufacture of a number of devices:
spaceship automatic control  systems,
secondary indirect power supply sources,
ground-based  control  instrumentation,
high-current transducers and electronic
simulators. Devices and equipment were
provided to space satellite control centers
in Golitsino, Baikonur, Semipalatinsk and
Krasnoyarsk, also to branch institutions.
After the breakdown of the USSR, at the
beginning of the 90s supplies of the voltage-
current characteristic measuning blocks and
high-current power supply technological
sources of the control instrumentation —
the set “Horizon” (the so-called instrument
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11H5190) designated for Krasnoyarsk
Scientific and Production Association of
Applied Mechanics and to space satellite
control centers was interrupted, which created
serious problems to traditional partners.
For SIPT it was the only developer and
manufacturer of these instrumentation. After
adaptation and reorganization of the Institute
under new conditions and at the insistent
demands of the customers, the supply of
instrumentation was renewed. Moreover,
a joint prospective cooperation program
was established, providing modernization,
perfection and long-term supply of a number
of instruments.

The rich experience accumulated in the
Institute in the area of radio electronics
engineering conditioned the participation
of SIPT in the creation of uniform satellite
(“Raduga” (Rainbow), “Ekran” (Screen)
and “Gorizont” (Horizon)) communication
system, to which the Institute’s contribution is
rather great. It was a global, multiparametric
and most complex technical assignment, in
which dozens of scientific, design institutions
and enterprises, thousands of scientists and
specialists were involved. At the same time,
the assignment acquired a special importance
connected with the approaching of the 1980
Moscow Olympic Games.

The Institute’s share in this assignment
implied the development and supply of two
onboard devices and of their ground-based
control and debugging equipment.

Out of the onboard equipment, the first
implied the manufacture of a transducer/
switch of current generated by a solar power
satellite source with high stabilization (to
10° V), on 6.3; 36; 110-voltage nominal
and the development and construction of
a switch/commutator to chemical current
sources of solar generator in the “dark” areas
of the orbit with the stable level retaining;
while the second — formation of high-stable
1400 V voltage of the television signal
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radiating klystron — the development and
manufacture of the so-called secondary
commutator/transducer; the third — design
and manufacture of ground-based complex
control equipment.

The Institute’s specialists perfectly coped
with these tasks in rather limited times.

Against the Dbackground of other
achievements the Institute was decorated
with the Order of the Red Banner of Labor.
Minister of Srednego Mashinostroyeniya Y.
Slavski arrived to Sukhumi to deliver the
award. Professor Nikolay Leontyev was
awarded the All-Union State Prize, while up
to 40 leading research workers participating
in the project were decorated with different
state awards and prizes for implementation
of the above mentioned work.

In the direction for integration of the
Institute’s  potential into the national
economy, the accumulated experience is
directed at the development of science-
intensive and resource-saving devices and
instruments and widening the production of
consumer goods. A project (G. Bokuchava)
and engineering solutions for making a
universal power supply source on the basis
of modern elements of the above-mentioned
device for radio electronic equipment,
electronic signaling and other control
systems.

An important contribution to the works
was made by I. Venediktov, N. Oliferchuk,
M. Cherkasov, 1. Grits, A. Kucheryaev,
B. Mazmanidi, G. Mailov, E. Avetisov,
G. Jghamadze, A. Jojua, A. Voznyuk, T
Gogia, 1. Repin, Z. Isakadze, R. Kvitsinia,
A. Neklyudov, A. Khvedelidze, I. Aboyan,
S. Aboyan, S. Zakharov, V. Isachenko, G.
Makalatia, G. Gulbani, L. Kolesnikov, V.
Lomakin and many others.

Serious achievement in radiophysical
instrument-making was the development
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and construction of a universal electron
spectroscope (leaders of the work B. Zykov
and Yu. Nardaia) with the application
of different methods of surface research
with electronic excitation: slow electron
diffraction, electron Auger spectroscopy,
low-energy threshold electron spectroscopy
and other methods.

The universal electron spectroscope found a
wide application in studying such processes
as adsorption, oxidation, corrosion, adhesion
in thermal emission converters, etc. This
unique spectroscope allows measuring the
surface atomic condition by one-two orders
of higher precision as in the case of Auger
spectroscopy.

The universal electron spectroscope had no
analogues in the USSR and was no inferior to
the best foreign prototypes by its parameters.

Radiometric instruments for measuring the
hot plasma parameters were constructed in
the Institute for own experimental needs and
for customers. For example, several samples
of these instruments were supplied to the
USSR enterprises, also to Mexico and Libya.

The Institute developed a set of radio
electronic equipment for studying physical
and technological processes of conversion

9603gMbomgMa gemgd@FHmbyero
b33d@6mb3m3n
Universal electron spectroscope
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of thermal energy into the electric by the
thermal emission technique and automated
control of the reactor and thermal life tests
of the thermal emission elements and their
components.

Hardware was supplied to Kurchatov Institute
of Atomic Energy, Podolsk Scientific and
Production Association “Luch”, Obninsk
Institute of Nuclear Energy and New Mexico
State University Albuquerque Center, for
a board of specially made for the reactor
converter “Topaz” purchased by the U.S.A.
in 1990.

Comprehensive studies in the area of
converter equipment were carried out, as a
result of which new types of static current
converters serving as secondary sources
in the autonomous power supply systems
were designed. Thus, on the basis of a
radioisotope energy installation a supply
source “Reut-2” with a 10-year resource to
be used in automatic navigation beacons
was developed. The works in this direction,
on the production of film semiconductor
thermo-photo- electrical converters (so-
called “atomic elements”) were conducted
under the leadership of R.R. Shvangiradze
with the participation of Sh.Z. Jamagidze,
V.A. Chatov, K.A. Jobakhidze, A.A. Todua,
L.A. Chatov, E.M. Frenkel, A. Cherksasov
and others.

In SIPT according to the accepted tradition
of self-sufficiency, together with the
developments of installations and articles
with radioactive background, the works on
the construction of radiation registration
devices and methods were also performed.
Thus, for the first time the ion-implanted
spectrometric detector (developer — A.L
Guldamashvili) for thermal neutrons with
registration efficiency up to 1% and the
coordinate-responsive detector of accelerated
particles with the spatial resolution of ~1%,
not inferior to best foreign prototypes were
developed.
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The research carried out in the area of nuclear
physics initiated the development of works
on the perfection of radiation detectors. The
studies of organic materials and transfer of
energy in a substance carried out in SIPT
made it possible to develop and construct
high-performance plastic scintillators with
ultraspeed response time (highlighting) and
properties for nuclear radiation detectors
of various purpose. Under the leadership
of LM. Rozman and K.A. Kovirzina a
plastic scintillating detector SPS-T4A was
developed for registration of gamma rays and
fast neutrons. The Institute-developed plastic
scintillators found a wide application in the
ionizing radiation detectors. Participants in
the works were: E.A. Andreev, B.E. Baronn,
D.V. Viktorov, L.I. Karsgishvili, S.F. Kilin,
E.D. Lomadze, A.T. Tsvetkova, V.M. Shonia,
N.P. Elistratov and others.

Physics and Engineering of High-
current Injectors and Electron and
Ion Accelerators

Thefirsthigh-currentinjector was constructed
at the Institute in the late 1940s of the last
century, when the works on electromagnetic
separation of uranium and lithium ions
were conducted under the leadership of
Manfred von Ardenne and Max Steenbeck.
These works initiated the development of
accelerating equipment in SIPT.

In 1953 SIPT the first in the South Caucasus
cyclotron began working, which allowed to
accelerate deuterons and protons up to the
energy of 10-20MV, with the intensity over
100mA. It was designated for research of
nuclear reactions and producing radioactive
isotopes in a wide range of nuclear masses.
Great attention was drawn to the Institute-
conducted works on the calculation of
section, yield of radioactive isotopes and
beta-spectrometry of atomic nuclei, in
particular, the results of the measurement of
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energy characteristics of short-lived isotopes
by the method of vacuum coupling of the
cyclotron with the beta-spectroscope.

The constructed at different time
duoplasmatron ion sources, volume and
surface ion sources made it possible to
produce protons and high-intensity ions
(D. Chkuaseli, I. Kursanov, O. Poroshin,
I. Skripal’, U. Nikolaishvili, A. Plyutto, A.
Gevorkov).

The works on high-current sources and ion
optics stimulated in SIPT the setting out of
a wide spectrum of research in the problems
of plasma physics. The obtained results
allowed formulating the physical principles
of the construction of high-current plasma
sources with high density of the ion emission
currents, which further found application on
the accelerators of charged particles both in
the USSR and abroad.

The works in this direction became
particularly intensive with the appearance at
the Institute of an outstanding expert in High
Energy Physics Revaz Salukvadze.

Linear high-current resonance electron
accelerators were constructed on the basis
of the electron injector. The linear resonance
accelerators found wide application as
injectors of large proton synchrotrons.
However, lately they are being successfully
applied in such areas as radiation therapy,
testing  of  semiconductor  devices,
investigation of metals and other structural
materials, experimental irradiation of tissues
and space technology specimens, etc.

A test bench for material engineering
studies was arranged in SIPT, including two
sections of linear high-current (HC) proton
and negative hydrogen ion accelerator — the
first section with the spatially uniform HC
focusing up to the energy of 1.96 MV and the
second section with the spatially periodical
HC focusing up to the energy of 7 MV.
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Academician of AS GSSR,
SIPT director (1973-2000),

Georgian SSR State Prize and
P. Melikishvili Prize Winner

By the start of investigations on the material-
engineering test bench of SIPT, the world
practice had no experience of negative ion
acceleration in the structures with HC of
quadrupole focusing. To investigate the
possibilities of such structures, for the first
time in the world the negative hydrogen ions
were accelerated on the, up to the energy of
1.96 and 7MV and detailed studies of the
parameters of these ion beams were carried
out.

To accelerate different kinds of ions up the
energy of 1-1.5 MV, an original design of
an accelerator on the basis of semi-cylinder
resonators was proposed. Such an accelerator
represents a chain of inserted into one another
(“matryoshka”-type) coaxial quarter-wave
resonators, stuffed into independently
from one another. At that, the structure had
small dimensional sizes, while the power
loss because of the voltage division was
reduced in proportion with the number of

LgBn-30 Jgd36acma 335RJsMgdgma
6sbgzMse-30mabomymo Jgmabye@smemmzsba
9bdmbs@mEAg30b 35Dsdy (,I5FMom3 35°)

SIPT-developed accelerator on the basis
of semi-cylinder resonators (“Matryoshka”)
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»®>0360"”
«Typhoon»

resonators. The inner conductor of the first
resonator contained a single- or double-gap
buncher, which enabled a sufficiently high
bean capture factor to the acceleration mode.
With the use of semi-cylinder resonators a
record-pace accelerator (10+12) +~MV/m
was constructed. One such high-current ion
source for HC 2 MV accelerator was used in
the ion doping/installation plant. It allowed
accelerating ions within the range of masses
10-75 by the same accelerating structure.

The number of resonators in the SCA may be
rather large, although with the growth of their
number the accelerator’s diameter is also
increased, which may lead to higher types of
oscillations n additions to the general ones in
large-diameter resonators.

The progress of SIPT in the development
of acceleration equipment conditioned
the incorporation of the Institute in the
early 1970s into the Soviet SDI (Strategic
Defense Initiative). Within the framework
of the Program, accelerators “Typhoon”,
“Volcano®, and B-6G were constructed.
These accelerators were based on the
concepts and technical solutions developed
in SIPT during decades.

»39 360"
«Volcano»

The works performed in SIPT confirmed the
possibility of making of on-board nuclear
weapon based on novel physical principles
and technical solutions. In 1986, after the
Reykjavik meeting of the USSR and USA
(leaders Mikhail Gorbachov and Ronald
Reagan) within the framework of the anti-
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missile sub-program an Agreement on the
Termination of the above-mentioned projects
was signed.

For “the development of weakly relativistic
high-current electron accelerators of na-
no- and microsecond duration and their
application in  special investigations”
(1970-1983) a group of leading specialists
(Durmishkhan Iremashvili, Sergey Ku-
rilnikov, Tariel Osepashvili, Revaz Salu-
kvadze, Anatoly Timoshenko, Oleg Usha-
kov) became the 1985 GSSR State Prize
winners in science and technology.

This was acknowledgment of progress

©. 3. 061935330ma - 5. mbgxsdzoma
LLE LobgmdBogm LLE Lobym3bogm
363300l moy- 369300l monMgsn
Mg380

T.A. Osepashvili
GSSR State Prize
winner

D.V. Iremashvili
GSSR State Prize
winner

3. 3. §ndmIgbzm ™. 5. 9ds3m30
LLE Lobgm3bagm  LLEA Lobym3bagm
363300l moy- 363300b mon-
Mg380 6580

A. P. Timoshenko O.A. Ushakov
GSSR State Prize  GSSR State Prize
winner winner
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of the work in the area of accelerating
equipment of a large group of scientists
and experts of different generations of
SIPT: D.K. Chkuaseli, I.K. Kirvalidze,
A.G. Kucheryaev, A.A. Plyutto, G.N.
Dgebuadze, A.A. Shimko, Yu.G. Getia, V.A.
Sukhomlinov, Yu.P. Udovichenko, Yu.A.
Pavlova, T. S. Akhalaia, B. G. Bendeliani,
V. G. Chanturidze, A.A. Pachulia, N.L.
Oliferchuk, N.S. Markozyan, et al.

High Technologies from SIPT

The Technology of Isotopes Separation.
The works on isotope separation of isotopes
in the USSR were historically, as stated
above, initiated in 1946 in Sukhumi. The
main core of engineering specialists made
German scientists: von Ardenne, G. Hertz, H.
Barwich, Ziihlke, Muellenpford, and others.
Out of the Soviet specialists, the pioneers
were [.G. Gverdtsiteli, K.G. Orjonikidze,
T.A. Gagua, K. Orjonikidze, A.B. Bakhtadze
F.Ya., Asatiani, V Tskhakaia, Yu.V. Nikolaev,
E.A. Oziashvili, A.T. Karamyan, V.A.
Vlasenko, R.Ya. Kucherov, I.B. Amirkhanov,
and others.

Since 1950, Sukhumi Institute of Physics and
Technology (SIPT), out of the whole group
of isotopes of heavy, mean and light masses,
started to specialize exclusively on the
techniques for producing light isotopes (of
boron, carbohydrate, nitrogen, oxygen, neon,
etc.). The need for the latter, particularly
boron isotopes was especially urgent in
connection with the growth of nuclear reactor
industry in the USSR. B!? was used generally
as a material for saturation rods of controls,
controlling neutron flows in the reactor
and in the composition of, the so-called,
emergency rods. As basic techniques for
producing isotopes were taken the following:
rectification (low-temperature and high-
temperature); chemical isotope exchange
(different systems); mass-diffusion.
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As a result of such concentration on light
group, the first prototypes of concentration
plants formain lightisotopes were constructed
by the early 60s at SIPT. According to the
inherited tradition of the German specialists,
all the SIPT works aimed at achieving the
practical result. The Institute continued the
traditions of full self-sufficiency of the needs
of conducted research and development work
established in those years proved to be very
productive: main physical, experimental,
vacuum-engineering, electrical equipment,
the recording, analyzing and controlling
facilities, skilled mechanical, glass-blowing
works, etc. (by the way, most glass- and
quartz-blowers in Georgia did practical
work at SIPT under the leadership of A.N.
Gasparov). Researches were conducted,
as mentioned above, on the plants and
facilities of own production, to which the
unique material and technical basis and the
availability of highly skilled specialists,
having undergone the most advanced at the
time scientific and German technical training,
greatly contributed. The first in the USSR
experimental-industrial plants for production
of light isotopes, the design and manufacture
of which were pioneered at SIPT.

In 1962, on the initiative of I.G. Gverdtsiteli,
the authorities of the USSR Ministry of
Srednego Mashinostroyenia (Minsredmash)
decided to transfer all the works on isotopes
production from Sukhumi to Tbilisi. The
construction of a Thbilisi branch of SIPT was
started on the territory of ~700 ha. By 1964
the first turn of the construction in Tbilisi
was finished and the first plant “Inguri” for
enriching B! (low-temperature trifluoride
rectification) was commissioned. In the end
of 1960s, the so-called isotope exchange
technique was applied (anisole process — the
technology of counter-flow chemical isotope
exchange between BF, in gaseous phase
and its complex compound with the organic
complexing agent in liquid — anisole, on the
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basis of which the risers implementing the
separation of boron isotopes.

SIPT’s key personnel: A.B.Bahtadze,
K.G.Ordzhonikidze, G.A.Tevzadze,
E.D.Oziashvili, V.Ya.Asatiani participating
from the very first stages in isotopes obtaining
under SIPT, continuing their activities in
Thilisi Institute of Stable Isotopes (ISI) were
awarded the USSR State Prize for organizing
the production of element stable isotopes and
obtaining number of significant technical
and technological results.

Soon Thilisi branch became an independent
organization — Tbilisi Institute of Stable
Isotopes (ISI), and T.A. Gagua was appointed
its first director. At present ISI is the National
High Technology Center — the world-known
enterprise, world leader in the production
of stable isotopes, headed by Doctor of
Physical and Mathematical Sciences G.G.
Esadze. A great contribution to the formation
of the Institute was made by the scientists
and engineers of SIPT — 1.G. Gverdtsiteli,
P.V. Chelidze, T.A. Gagua, G.A. Tevzadze,
A.B. Bakhtadze, T.G. Abzianidze, G.S.
Karumidze, N.K. Tsikoria, Yu.V. Nikolaev,
B. Mskhalaia, K.GI. Orjonikidze, E.D.
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Ogziashvili, A.A.Kuchukhidze, P. Ya. Asatiani,
A.l. Guldamashvili, M.A. Kobaladze, V.I.
Khachishvili, G.P. Partskhalashvili, V.A.
Kaminski, A. Kudziev, G.I. Tkeshelashvili,
G.N. Kalandadze, and others. Many of them
remained to work in Tbilisi and contributed
thus to further growth and formation of the
unique institute.

Cryogenic Vacuum Technology. De-
velopments of SIPT in the area of plasma
physics, installations for space and
thermonuclear research, accelerating equi-
pment, thermal physical and technological
equipment required the availability of
pumping facilities and maintenance of
carbon-free fine vacuum. Additionally,
these systems were to meet the strict service
conditions: large gas loads, the presence
of powerful electromagnetic fields, the
impact of powerful radiation background,
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the necessity of high pump speeds, etc. The
conduct of investigations (research) for
solving this task confirmed the necessity
of cryogenic vacuum pumping facilities
and started the development of cryogenic
vacuum technology in SIPT.

The development of this field was contributed
by the presence in the Institute of a powerful
cryogenic section set up on the initiative of
the Academician Pyotr Kapitsa as far back
as the 50s with the technical assistance of
Kharkov Institute for Law Temperature
Physics and Engineering of the Ukrainian
SSR Academy of Sciences. This section,
headed in different years by L.P. Palunin,
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S.V. Kakulia, N.S. Fangani, Z.K. Kervalidze,
fully met the Institute’s and the entire West
Georgia’s liquefied (nitrogen, helium,
oxygen) requirement.

The first experimental cryogenic pump
CCP-8D of liquid helium was tested on the
accelerator, becoming later a component of
the “Volcano” accelerator set. The cryogenic
pump was completely made of titanium,
while for producing a developed sorption
active area of large capacity the vacuum
deposition technology developed in the
Institute was used.

A consignment of these pumps was
forwarded to the Novosibirsk Institute of
Nuclear Physics. Later on, the institute
developed a cryogenic pump CCP-10D with
higher performance ensuring pumping of the
set on the accelerating installation of special
designation “B-6G”. Some parameters of
these pumps are given in the Table below.

Later on the nomenclature was widened;
cryogenic pumps on liquid nitrogen (CSP-
0.5D, CSP-8D, etc.) were designed and
manufactured. A series of cryogenic pumps
CSP-0.5D on liquid nitrogen was sent
to the “Orion” Research and Production
Association (Moscow), where it was
incorporated in the operation of the set of
vacuum layering.

The manufacture of cryogenic pumps was
preceded by the investigations of thermal

Shutters

E31I-100

BSHZ-100
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physical properties of materials, studying
their radiation resistance, engineering
calculations of thermal insulation, which
were conducted by a group of specialists
under the leadership of G.N. Dgebuadze.
Most of these developments were patented.

SIPT also developed fast shutters ensuring
thermicity of vacuum systems upon
scheduled outage and emergency shutdowns
of high-vacuum plants.

Ceramics Production Techniques. The
works performed in SIPT in the area of direct
conversion of thermal energy into electrical,
accelerating equipment, plasma physics, etc.,
posed the developed a problem of making
ceramic and metal-ceramic units that met the
strictest conditions of operation and found a
wide application in different sectors of the
national economy.

&94603960 3sbsbosmgdmgda Specifications
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The production of coaxial metal-ceramic
hermetic feed-through seals was arranged in
SIPT.

A wide range of hermetic feed-through seals
used to be produced in SIPT: for two types
of cuffs from nickel-iron alloy (average
temperature) and niobium-base alloy (high
temperature). Aluminum oxide serves as an
insulating layer, while connection of ceramic
and metal parts of the hermetic feed-through
seals was carried out with the help of diffu-
sion welding.

The SIPT-manufactured hermetic feed-
through seals found the widest application
in the area of electric vacuum and gas ana-
lyzing, thermal emission and thermoelec-
tric instrument-making, in chemical current
sources, in high-voltage installations and in
many other areas.

Large consignments of hermetic feed-
through seals were delivered to allied orga-
nizations and enterprises of electric vacuum
instrument-making.

SIPT arranged the production of diamond
drills, the manufacturing method of which
was patented. The design peculiarity of the
drills was a new horseshoe-shaped diamond
crown. The drills manufacture method en-
sured the diamond crown formation and its
reliable fastening with the drill body. The
drills allowed effective drilling of small-
diameter holes in ceramics, semiconductors,
glass, quartz, pyroceramics, ferrite, minerals,
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etc. The manufactured diamond drills were of
different diameters, from 0.3 to 6 mm. The
SIPT-produced drills were used in radio, elec-
tronic, instrument-making industries, also
were rather popular in dentistry and jewelry
industry.

Specially for taking soil samples from Ve-
nus, a micro-drill with a diamond crown was
designed and manufactured. It had been suc-
cessfully used on the Venus-3 spacecraft and
the soil samples were delivered to the Earth.

Development of techniques for producing
ceramics with a controlled porosity of the
product allowed arranging in the Institute the
production of ceramic filter elements/cells
for beverages and mineral water. Filtering
elements of different designation with pore
sizes from 0.2-0.5 pm, 2-3 pm, 5-8 um, 10-
15 pum, etc. were produced.

Complete porosity reached 45%. Production
prototypes of filter elements were manu-
factured and tested on a winery. They were

found to be highly effective for clarifying,
stabilizing and sterilizing wine materials, al-
coholic beverages, beer, kvass and other soft
drinks and thin mixtures. They were noted
for high performance, thermal and chemical
stability, durability and relatively high me-
chanical strength.

The Institute was engaged in the develop-
ments for manufacture of ceramic draw
plates for tube and wire rolling with high
precision of geometrical parameters.

A manufacturing method for producing pore-
free surfaces from aluminum nitride (AIN)
of high purity by deposition from a gas phase
through decomposition of mono-ammonium
AICLNH, was developed. An installation
operable within the range of 800-1600 °C to
carry out a gas phase process and ensure uni-
form coating on cylinder and flat substrates.
Dense AIN coverings with high adhesion on
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Termoelectric Cardiostimulator “Rhythm”

a molybdenum support were produced. The
coating deposition rate makes 0.8—1 um/min.
The technique for manufacture of double-
and three-layered metal-ceramic Mo-AIN
and Mo-AIN-Mo molybdenum composi-
tions of cylindrical and flat geometry was
developed. Molybdenum deposition on the
insulating layer surface from AIN was car-
ried out in gaseous phase of chloride and
molybdenum carbonyl. Electric resistance
of the isolating layer constituted 3,5x10"
Ohmxcm at 200 °C; electric strength exceed-
ed 105 V/cm; thermal resistance of a three-
layered composition at 3000 °C made 0.5,0.8
degree/Wxcm?.

The given developments were successfully
in the designs of thermal emission electro-
generating channels were successfully used
in the composition of convertor reactors.

SIPT Technologies in Public Health Care.
Radioisotope (0,23 watts) thermoelectric
converter “Ryth” was created and
manajactuved in SIPT for cardiostimulativ
supply. SIPT created and started commercial
production of TEG  (thermoelectric
generator) “Rhythm” for a radioisotope 0.23
watt cardiostimulator.

Wide work experience in design and

3G gMaymo 66930 s 3gmbab 333bm3n
3336580

Blood pressure and pulse monitor
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manufacture of radio metering equipment
allowed the SIPT specialists (leader G.V.
Bokuchava) to develop and arrange in the
late 1980s the production (for the first time
throughout the USSR) of digital portable
blood pressure and pulse monitors approved
by the Ministries of Health of Georgia,
Russia and other former USSR countries.

Together with the Orthopedics and
Traumatology Center (Tbilisi, Director of
the Center Member of the Medical Academy
of Sciences of the USSR O. Gudushauri)
a production section was set up, where
production of artificial limb elements to
be implanted in human body according
to synthesis of composition materials
analogous to human bone in the composition
was arranged.

SIPT  Technologies for Processing
Industry. In 1980, research workers of
Georgian Institute of Subtropical Farming
(T. Tsinaridze and R. Dadiani) developed
a “method of green tea leaf withering by
ozone-air mixture” that was approved the
Ministry of Agriculture of Georgia. In 1982,
Georgian authorities tasked SIPT to create
an experimental plant for tea leaf withering
in an ozone-air medium. The plant “Ozone-
IM” was constructed in SIPT, including
a chamber for zoning, a pallet, fresh-air
exhausters, 6 mercury quartz lamps DRT-
400 for producing ozone and drying tea leaf
up to the 50-60% humidity. The pant allowed
obtaining the finished product of high degree
of withering uniformity (overe 90%). The
developed technology allowed in the course
of withering to obtain temperature in the leaf
volume higher than on its surface, improving
thus the finished product’s quality.

In 1983-1984, the indicators obtained in the
experimental plant “Ozone-1M” received
a great response among the tea industry
workers both in Georgia and abroad. Dranda
Tea factory, where the plant was installed
used to be visited by the leaders of Georgia,
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high-ranking officials of the former USSR
and specialist from all over the world.

The government of Georgia made a decision
on arranging the production in SIPT of
tea-withering plants of high output (1000
kg/hour), however because of the tragic
developments in Abkhazia this idea failed.

Mathematical Modeling and
Research and Development of Work
Automation

The Institute was engaged in the works on
the creation of algorithms and programs
to solve specific engineering and physical
problems in the areas of applied mathematics
and mathematical physics, as well as in the
works on the widening of mathematical
support/software for the electronic computer
available in the Institute.

Basic research in the special functions
theory and practical application on the basis
of the mathematical analysis of solutions
of operational problems revealed a new
class of higher transcendental functions,
which the authors - doctors of physics and
mathematics M. Agrest and M. Maksimov
called incomplete cylindrical functions.

The classical functions of Bessel, Neumann,
Hunkel, as well as the other earlier known
functions represent a particular case of
new functions. The area of their practical
application is rather wide. M. Agrest and M.
Maksimov created new functions theory and
developed the means of their calculations,
as well as the methods of their application
for different specific tasks. The research
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data were published in two monographs in
1965 and 1966 and in a number of scientific
articles.

The first monograph in the English
language was published in 1971 in a series
“Rudiments of Mathematics”. The works
on the incomplete cylindrical functions
found a wide recognition; they conditioned
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the widening interests of many foreign and
soviet researchers in the above area.

The mentioned research was of great
significance for solving specific problems
of the Institute. Special attention should
be drawn to 1. Zhvania’s works on
thermoemission process modeling in high-
temperature thermal electric converters.
The works of V. Lozbin and I. Dudarev
concerning the calculation of reliability
of thermoelectric generators are of great
importance. Participants in these works
were: T. Tsulaia, M. Rikenglaz, L. Mikava,
V. Kirtskhalia, Ts. Chachinaia, Z. Chikovani,
V. Tsipin, M. Kokaia, R. Mania, N. Haikyan,
M. Gobechia, L. Samadashvili and others.
In 1980, the first line of an automated
organizational control system with four
subsystems (G. Savelyev, E. Tokarev, G.
Prosin, A. Arsenyev, S. Bolkhovitov, G.
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Dolidze, 1. Maiburova, S. Labakhua, G.
Bokuchava, A. Kuryatnikov, O. Kvekvetsia,
L. Mikava and others) was commissioned.

In the early 1980s, the issue of raising
the level of automation of research and
development, engineering developments
and industrial works became urgent. A
conceptual program was elaborated under
the leadership of V. Bokuchava, V. Lozbin
and V. Bochorishvili and participation of the
priority direction specialists (S. Kakulia, G.
Mailov, Kalandarishvili, D. Tsetskhladze, O.
Gogishvili, I. Venediktov, G. Zukakishvili,
G. Astapenko, P. Chilingarashvili, R.
Sichinava, A. Timoshenko and others).
The program was meant to make a uniform
computer system in the Institute. Thanks
to the efforts of Director R. Salukvadze,
the matter of stage-by-stage financing of
the program was positively decided. The
amount of financing was rather impressive
even under conditions of the Ministry of
Srednego Mashinostroyeniya. As a result of
the above:

e A special block/building Nel06 for the
uniform computer system was designed and
put into service at the earliest possible date;

e In parallel, in accordance with the project
requirements, a highly reliable computers
EC-1055 and EC-1055M with powerful
peripheral equipment - the prototypes of the
American IBM-360 series computers - were
purchased from the former GDR (Dresden);

e An electronic design hardware-software
complex (QUEST, Great Britain), as well
multilayer board processing line (Austria)
were purchased, installed in the building
Nel106 and commissioned.

e Hardware-software interfaces (in the lack
of standard network components) and three
computers (E-1040, E-1055 and E-1055M)
were developed; a central computer
complex with powerful operating systems
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and application packages developed in the
Institute for standard and principal thematic
directions;

e To ensure remote application of the
uniform  computer  system, allocated
communication networks were created in
both parts (Sinop, Agudzera) of the Institute,
with laying a special connecting cable (8.5
km) between Agudzera and Sinop. As a
result, remote access and utilization of the
uniform computer system’s resources in the
interactive mode was ensured for up to 80
subscribers. The uniform system developed
for automation of the Institute’s works was
one of the best in the Ministry (Project
Leader G. Bokuchava). Active participant
in the works were: V. Bochorishvili, S.
Bazarnov, T. Kakhurashvili, L. Rozman, V.
Nemsadze, O. Kvekvetsia and others. Also,
the appropriate services of the Institute under
coordination by S. Kakulia.

The Institute maintained close scientific
and technical contacts with many research
centers — both in the USSR and abroad.
SIPT repeatedly organized international
conferences, seminars and meetings on urgent
scientific problems. An international seminar
“on the theory of plasma and nuclear fusion”
(R. Demirkhanov, R. Salukvadze) became a
traditional event after a visit in 1960 of the
delegation of American scientists at the head
of the Assistant to the U.S. President for
Science and Technology Doctor Wanat.

On the initiative and by leadership of
academicians A. Samarsky, A. Tikhonov
and others All-Union and International
Conferences and Seminars in many directions
were held, including: an international
conference “on thermal electric and thermal
emission materials science and instrument
making”, an international seminar on quarks,
and an Annual School for Computational
Plasma Physics. Our specialists regularly
participated in international conferences and
symposiums both in the USSR and abroad.
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An important event in the Institute’s life was
a seminar of the Paguosh Peace Movement
of Scientists organized at the initiative of the
Academician M. Markov and held in SIPT
in 1976.

The foundation of Sukhumi Institute of
Physics and Technology and the All-Union
government regulation (the USSR Council
of Ministers regulation #4638-1855ss of
17 December 1948 “On the Preparation of
Specialists for the First Chief Administration
of the Council of Ministers at the Educational
Institution™) initiated the establishment of
the Faculty of Physics and Technology in
Thilisi State University in 1948. In spite of
the fact that information on SIPT was not
disseminated openly, a apecial volume of the
Georgian Soviet Encyclopedia “Georgian
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SSR” (p. 192) mentioned the effect of SIPT
on the development of Georgian physics
in the post-war years: “Rapid development
of physics in Georgia started in the post-
war years, when an institute of physics and
technology was established in Sukhumi, and
the Faculty of Physics and Technology in
TSU in 1948 (by the time such faculty already
existed in TSU)”. Later on, thanks to the
efforts of SIPT a Chair of Physics under the
leadership of R. Salukvadze was established
and equipped in Sukhumi Teachers Training
Institute. The leading SIPT specialist (1.
Zhvania, G. Murghulia, O. Samadashvili,
I. Savchenko, V. Kirtskhalia, I. Dudarev, 1.
Chalichava, R. Mania, M. Kokaia and others
were engaged in the educational work there.
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Design, Engineering and Functional
Services

High prestige of SIPT is the result of
collective creative work of its scientists,
engineers and technicians, workers and
employees of several generations. Highly
skilled specialists were the creators of new
decisions, inventions and innovations. The
design office, which was headed in different
years by L.I. Zhivotovskiy and N.M. Sudak,
soon became the Institute’s brain. The
Institute’s leading designers used to work
in said office: T. Sordia, Sh. Archvadze,
S. Kalaijan, V. Selivanov, I. Rubanov, V.
Krasnenkov, D. Chaligava, K. Dgebuadze,
A. Pisarev, O. Zarkua, A. Inalishvili, A.
Berdzenishvili, A. Abashidze, S. Yakushev,
I. Kosmacheva, L. Grigolia, G. Lataria, A.
Rakhelkin, A. Minosyan, E. Latyshev, T.
Bokhashvili, D. Demin and others.

From the very foundation a particular
attention in Sukhumi Institute of Physics
and Technology was paid to the environment
protection problems. A specially set up
subdivision was engaged in the monitoring
of radiation and biochemical pollution of the
air, sewages, soil and sea water, investigated
their causes, drafted respective regulations
and recommendations and communicated
them to the corresponding agencies.

Since the 1980s of the last century SIPT
started the theoretical and experimental
research in the problems of utilization of the
Black Sea resource (hydrogen sulphide), in
particular on the production of hydrogen,
sulfur and sulphides [8-9]. In particular,
SIPT was the parent organization entrusted
with the investigation of radiation pollution
in West Georgia after the Chernobyl
catastrophe. As a result of the conducted
works, a radiation pollution map of West
Georgia was compiled.
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The implementation of design desions was
carried out in well-equipped model shop,
comprising in turn engineering, mechanical,
metal working, thermal, welding, galvanic,
vacuum, glass blowing, instrumental,
graphite processing, radio assembly and
painting sections.

The mentioned sections being headed in
diffrent times by well-known specialists A.
Kvekveskiri, I. Markozyan, S. Vasilyev, V.
Lobzhanidze and V. Gegeshidze involved for
work highly skilled specialists: A. Gvinjikia,
K. Kovalenko, I. Petrakov, V. Abramyan, L.
Zhamkova, P. Zhamkov, N. Sobolev, V. Filidi,
A. Gasparov, G. Dolbadze, T. Momtselidze,
V. Zhir, 1. Borukhovich, I. Durishkov, M.
Kakubava, A. Ghvaberidze, L. Rukhadze, S.
Schedrov and others.

The normal functioning of the Institute was
greatly assisted by the well-organized work
of the services of chief power engineering
specialist, chief engineer and other divisions
headed by the experienced specialists:
A.M. Abzianidze, G.M. Abzianidze, O.G.
Bostoganashvili, G.V. Gogolashvili., A.D.

Davydov, Sh.T. Frenkel, V.S. Kekelia,
T.V.  Lortgipanidze, 1.G. Katsibaia,
A.A.  Kuchukhidze, VK. Kovyrzin,

S.E. Konstantinov, A. Silagava and others.

For many years the establishment and
development of the production plant of the
Institute was headed by the outstanding
engineer, tireless worker, experienced
organizer of science and production Petre
Chelidze. Before coming to SIPT in 1950
P.V. Chelidze already earned a reputation for
an experienced engineer. In 1950 by a decree
of the Presidium of Supreme Soviet of the
USSR the young specialist was conferred
the personal rank of the “Mine Director of
Administrative Service”.

It is astonishing how this person managed
to direct, control and provide with all
necessary things many distant from one
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another areas, such as a livestock farm to
supply milk to SIPT workers and supply of
the research laboratory with equipment and
facilities necessary for nuclear fusion; urban
forestry and thermoelectricity; polyclinics
and hospitals and laser technology; building
association, garage, thermal emission, etc.

Further Chelidze was replaced on the
post of chief engineer by his disciple - the
man of remarkable abilities, energetic and
innovative engineer Joseph (Soso) Kakulia.
His bold steps significantly conditioned
full-blooded activity of the Institute in the
financially rather hard conversion period
(1986 — 1992 rr.).

Very important for full-value functioning
of the Institute was the coordinated, proper
work of its ancillary divisions, building and
transport administrations being actively
managed by J. Gvazava, A Darsania, N.
Kartskhia, M. Chochia, V. Kalyagin, Z.
Lakoba, Sh. Lukava, R. Matua, N. Janashia,
J. Bagaturia, G. Pipia, A. Pochkhua, V.
Tatinov, A. Chabrava and many others, the
general management of whom was carried
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P.V. Chelidze and first
SIPT Director
A.l. Kochlavashvili (1950)
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R.G. Salukvadze,
I.N. Vekua, R.A. Demirkhanov
and P.V. Chelidze (1974)

. b. 3930(39
3. 3. §gmadg by Bn-3n
(1970 6)

L.S. Kapitsa and

P.V. Chelidze
(1970)
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Ne5, 2000, c. 119-123.
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Bomnpocsl Metammyprun U QHU3MKH TOJYIIPO-
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24-34.
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out by the Deputy Director for General Issues
and Capital Development G.T. Kokhreidze.

It is necessary to mention the effective work
of the divisions headed by A. Arsenyev, S.
Bolkhovitov, R. Vasilyeva, L. Dartsmelia,
A. Timchenko, G. Jishkariani, the medical
department headed by V. Keyan and the
working provision department headed by
A.M. Tuzhba and G.E. Ubilava.
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