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SIPT in Thilisi

After some military actions in Abkhazia
(1992-1993) most of the personnel of the
Institute had to leave Sukhumi for Thilisi. As
decided by the Government of Georgia, in
December 1993 SIPT settled down in Thbilisi.
Thanks to the direct appeal of the State leader
to the international scientific community and
governments of the states founding science
funds and programs, the Tbilisi-based SIPT
obtained international legal recognition.
During the hard post-war years the Institute
received all possible assistance from the
National Academy of Sciences of Georgia,
Committee for Science and Technology,
Thilisi Javakhishvili State University (TSU),
Georgian Technical University, the Scientific
and Production Association MION, etc. In
the same period, particularly effective was
the assistance rendered by Tbilisi Research
Institute of Stable Isotopes (T. Abzianidze),
who managed to provide several tens of
SIPT employees with jobs and welfare.

In spite of difficulties the Institute continued
to strengthen contacts with international
scientific centers, to develop theoretical,
technical and technological problems:
theoretical research in some issues of plasma
physics; technologies for producing ion-
implantation materials for semiconductor
electronics together the TSU-based
Scientific and Production Center “Electronic
Engineering” (N. Khuchua); the Black Sea
ecology and energy problems; a project
on the introduction of super-pure arsenic
production technologies; investigation of
the possibilities of utilization of cryogenic
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technologies in various directions of

engineering and technology.

From 1994 the SIPT personnel together with
their Tbilisi colleagues continued research
work in thermoelectricity, which retains
its urgency today. At the initial stage, the
Institute staff was engaged in design of
devices and facilities necessary for making
thermal elements and batteries, on the
identification of the concentration of optimal
highly effective Si-Ge alloys on the basis
of the earlier obtained by them results and
literary data. The conducted works are the
logical continuation of the projects earlier
implemented in SIPT.

Valter Kashia, Doctor of Technical Sciences,
Professor, famous specialist of thermo-
emission converters physics headed the
Institute during 2001-2005.

In those years SIPT renewed collaboration
with former Soviet Union leading institutions
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and performed joint works on thermo-
emission converters physics and radiation
safety for thermo-emission  reactors-
converter.

Main achievements of SIPT in this direction
was described in monograph, 2002 [1].

In this respect we should mention a Joint
Project implemented in 2003-2205 by SIPT
together with Kharkov Institute of Physics
and Technology #Gr-20 “Development of
Effective Radiation-resistant Thermoelectric
Elements on the basis of Boron Carbide
(B,O) and Silicon-Germanium”, a partner of
which was the U.S. South Dakota School of
Mines and Technology, College of Material
Science and Engineering (Prof. Fernando
Marques). The Project aimed at developing
high-temperature thermoelectric elements
on the basis of boron carbide and silicon-
germanium alloys with high efficiency
of direct conversion of thermal energy
of nuclear reactors into the electric one.
Research conducted within the framework
of the project established that by using boron
carbide produced by high concentration
of stoichiometry-changed "B, .C and "B
isotope as p-branch and the phosphorus-
implanted silicon-germanium as n-branch
a  high-temperature  radiation-resistant
efficient thermoelectric generator can be
constructed. It should be mentioned that
specimens produced on the '"B-basis ensure
radiation resistance because of the absence
of °B(n,a)’Li nuclear reaction, which is
of particular significance when using the
reactor as a source of heat. High mechanical
properties of boron carbide, relatively
low density (£2,5 gxcm?), the possibility
of obtaining temperature radiation and
corrosion resistance, the optimum value of
the Seebeck coefficient showed in the wide
range boron carbide to be a prospective
material for the thermocouple’s p-branch.

The status of the Institute radically changed
in the second half of 2011, when SIPT
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was transferred to the subordination of
the Ministry of Defense, in particular for
cooperation with the Military Scientific-
Technical Center “Delta”, and was provided
with space for developing the laboratory-
engineering base on the premises G.
Tsulukidze Mining Institute. Thanks to the
efforts of the Institute personnel, with the
assistance of STC “Delta”, government,
the Closed Nuclear Cities Partnership
(CNCP) program of the UK’s Department
of Energy & Climate Change (leader Patrick
Gray), grants of international and national
foundations, the establishment of research
laboratories was initiated in SIPT in the
traditional for the Institute directions, the
equipping and renewal of which is still under
way.

Since 2006 Dr. Guram Bokuchava has
been the director of SIPT. Same year,
scientific-technology direction was
created in the Institute, with appropriate
scientific-structural units, involvement in
the international scientific researches and
projects was increased respectively.

In 2006, as a result of education and science
reform carried out in the country, the Institute
was granted the status of a legal entity of
public law (LEPL) and became subordinated
to the Ministry of Education and Science of
Georgia.

Unconventional power sources and
renewable energy sources. SIPT’s non-
traditional/alternative  energy laboratory
(headed by doctor. K. Barbakadze) was
founded in 2006. Since 2006 the Institute
produced from thermoelectric Si-Ge alloys
the following: vacuum induction oven for
synthesizing, powder jet and mills, a vacuum
induction hot press for powder compacting,
an internal threading diamond-disk cutter for
making from mass specimens profile ones,
a diamond-disk cutter of external threading
for dismemberment of hot and cold plate of
a thermoelectric battery, thermal processing
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oven with the working temperature of
1400°C and the equipment for measuring the
electrophysical characteristics of specimens;
the Institute purchased a planetary ball
mill RETSCH PM-100 CM for milling
nanoparticles, a high resolution (up to
2000) optical microscope NICON and other
necessary instrumentation and materials.

The work on the development of n- and
p-type Sig,;Ge, s alloys with a small content
of Germanium and the construction of a

0. $538383dg 3060330360l
36ymdab pAmL
|.Tabatadze during mini-
refrigerator assembly
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20-30W TEG is under way. The cast and
powder ceramic alloys were produced and
their electrophysical properties studied.
Developed are the switching branches
of thermoelectric Dbatteries and high-
temperature materials connecting them with
the TEG.

In2008-2010, the STCU-GNSF Joint Project
Ne4655 — STCU, Ne08/354 — GNSF), “The
Development of a High-temperature Solar-
thermal Electric Generator and its Prototype
Making”, the foreign partner of which was
the Departments of Physics, University of
Windsor, was implemented. As a result of
the made analysis, a two-mirror Cassegrain-
type optical system was selected. A 144
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cm satellite parabolic plate was used in it
as the principal sun rays collecting mirror,
the surface of which was covered with a
mirror-like organic film. Another small-size
spherical mirror, the above mirror-like, was
computed and manufactured, intended for
180° turning of sun rays and collecting them
on the optical axis.

An optical system is a set in motion by
sun-following device, the sensitive element
of which consists of 4 phototransistors,
from which the signal is transferred to
the electronic control unit. 4 monolithic
thermoelectric batteries on the basis of n-
and p-type polycrystalline Si , Ge,, alloys
were constructed. Each of them contains
tandem 24 branches (12 n-type, 12 p-type),
the sizes of which were 0.32 x 0.32 x 2.5
cm?. Their hot side is switched to a 0.3-cm
thick ceramic plate made of deep-alloyed
Sij4sMo, (10,2 wt %B alloy. The tandem
batteries were tested under optical heating
conditions. Investigation of the solar
thermoelectric generator’s prototype proved
the correctness of the given design decision
and optical system selection.

In parallel the works on the construction
of refrigerating and heating equipment of
different designation on the basis of low-
temperature thermoelectric materials are
under way. The thermoelectric characteristics
of thermoelectric batteries made on the
basis of Bi,Te, alloy have been studied at
room temperature; a mini refrigerator of
different refrigerating capacity cold was
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calculated, manufactured and tested. For
optoelectronic purposes a prototype mini
refrigerator was constructed, the temperature
of freezing was lower than -45°C. The work
on the optimization of characteristics of a
thermoelectric mini generator was completed,
on the basis of which an experimental mini
generator was constructed and tested.

After receiving in 2006 of the first grant
by Georgian National Science Foundation,
the implementation of the project “A
Comprehensive Research of Renewable
Energy Resources in Mountain Non-
electrified Villages of Georgia” (grant
#GNSF/ST 06/7-026, leader Doctor K.
Kobakhidze) became possible.

Over 30 field research expeditions took place
in Pshavi, Khevsureti and Khevi. The new-
type equipment of onset company were used
in research studies for measuring solar and
wind power parameters. The measurement
and recording of total solar radiation and wind
velocity were conducted in the automatic
mode. Concurrently, characterization of the
hydro-technical potential of flowing streams
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Institute-made mobile
photo convertors

was carried out.

As a result of analysis, the most optimal
options of renewable energy sources (water,
wind and solar) were identified for specific
location. Individual solar systems were
constructed and installed for lighting dwelling
houses and one large system for general use
of TV center within the framework of the
Ukana Pshavi village project was provided.

Among participants of the expeditions the
following SIPT employees took part: L.
Kobakhidze, G. Bokuchava, M. Biliseishvili,
V. Kashia, E. Kopaliani as the invited experts
and specialists. At present, the Institute
is involved in the manufacture of sets of
mobile, compact (folding) solar arrays of




3mbzgmmo 9db3gHEgd0 s L3gznamabg-
b0. 5835850 0bbE @m0 bsE©gds Lagyg-
mg 306mdg8dn aodmygbgdawo bbzswmsbbgs
Loddmogmol  ImdoenyFn, 3m33sd@nein
(0b039(30) BMEBMascs343bgmgdals 3ma-
3 99&qd0. Bo@omgdmmo badndomgdal 3g-
093950 85dmd39yb9d9mos  Ladg3bngMm
JNEbomgddn, sembgMomos 3Gqdmemdo [2],
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Fomomdmnabgmdn gobsbemgdsewon gbgfam-
G9LELydal - 3Dy, Jofo, bysmn s domBs-
bs - gmB3egdLy®o gaeggeb SoMzge (3esb,
©5 3mbbgbgdmmans 2008 Egemb amsbamdo
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LobEgdol n- s p-@ndob JsboyMa 3Mab-

different capacity to be used under field
conditions. Results of the executed work were
published in the scientific journals. They are
described in the collection [2], representing
the first attempt of a comprehensive study
of renewable energy resources — solar,
wind, water and biomass - in mountain
regions of Georgia and were reported at the
World Renewable Energy Congress held in
Glasgo, Scotaland, and at the International
Conference “Alternative Energy Sources”
held in Kiev in 2009.

Semiconductor engineering. Semicon-
ductor engineering experimental activities —
one of the priority directions of the Institute
- were renewed in 2006 on the basis of
semiconductor engineering and nonferrous
metal laboratory after placement in Tavadze
Institute of Metallurgy and Materials Science
(leader Doctor of Physics and Mathematics,
Professor G. Darsavelidze, future head of
SIPT’s semiconductor materials science
laboratory). In cooperation with local
personnel the technical resources of the
institute were used by our workers to produce
semiconductor materials, in particular n-
and p-type mass crystal of Si-Ge system
and their comprehensive investigation by
Czochralski method, also the work on search

Lg3@n-b 036533EMImgdo: §. gemsdgama HMS-3000-Losb (Hall Measurement System)
©5 6. gmagmemadzomo 3g@MHmzalb bgmbsbymgdmsb dxmdsmdabab
SIPT staff working: T. Melashvili on HMS-3000 (Hall Measurement System) and
N. Gogolashvili on Petrov device
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Czochralski melting furnace EQ-SKJ-50CZ (USA) (From the left:

L. Bokuchava and G. Chubinidze) and the specimen produced on it
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2010-2011 bengddo 0bbGoGNEds dgbdemm
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for technological conditions of producing
semiconductor material of determined
properties.

The received results served as the basis
for the STCU international project
“The Development and Research of
Semiconductor Bulk Crystals and Epitaxial
Structures on the Basis of Si-Ge Alloys”,
which was implemented in 2009-2012 in
cooperation with the Ukraine National
Scientific Center — Kharkov Institute of
Physics and Technology. In the project
implementation course a method for making
high-degree polished single-crystal Si-Ge
layers; jointly with Kharkov partners, SiGe
heterostructures were produced on single-
crystal Si and Si-Ge layers.

Since2010the share of works oftechnological
and experimental nature significantly
increased in semiconductor material science.
A US-China made Czochralski melting
furnace EQ-SKJ-50CZ was purchased.
Complete modernization of the installation
was carried out to produce bulk crystals of
Si-Ge alloys.

In 2010-2011, the Institute managed to form
a semiconductor technological base for
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making semiconductor profile specimens
and constructing sensors on their basis.

In 2011-2013, the international partnership
project “The Development of SiGe
Sensors and Optoelectronic Devices” was
implemented in cooperation with Kharkov
Institute of Physics and Technology and the
U.S. Department of Energy’s Brookhaven
National Laboratory. In accordance with
the Project’s objective, single-crystal base
layers Si, Ge (x<0.03) of p- and n-type of
definite structural status and electrophysical
properties and SiGe heterostructures with
p-n switches were produced on their basis
using the gas-core epitaxy method.

A low-temperature liquid phase epitaxy
(LPE) device C 3348 was modernized,
on which the production of thin layers of
Germanium on Si and SiGe base layers
through decomposition of Germanium
tetrachloride by the gas-core epitaxy method
is currently carried out.

The works on the development of low-power
modules of solar energy sensors and short-
spacing infrared radiation detectors are near
to completion.

Jointly with the Institute of Micro- and
Nanoelectronics (IMN) a technology for
construction of a short-spacing infrared
radiation photosensor has been developed.
The project envisages the production of

35bdmx3bYMa 38760b Es6sasMa (3. 3mAB3RM30 ©> G. E36gmay)

Gas phase deposition unit (From the left: V. Gorbachov, F. Danelia)
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Vacuum deposition section (From the left: O. Kashia, Ts. Nebieridze, A. Sichinava)
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bobggemasd@ommmo dobamadol, 396dmm
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hetero- epitaxial layers of mnanometric
thickness on single-crystal Si-Ge layers and
the construction on their basis of a prototype
of short-space infrared photodetector.
Investigated and developed are novel
technologies and routes for production of
semiconductor  light-sensitive  matrixes
on the basis of Si-Ge/Si structures (said
technology is introduced in Georgia for the
first time).

For the purpose of registration with high
accuracy of the spectrums’ dependence
on the photosensitivity wave length of
semiconductor materials, in particular of
one of the principal optical characteristics
of p-n switches formed on bulk crystal base
layers of Si-Ge system, modification of the
monochromator MDR-23 was carried out.

BMGM3M©337§3bgmgdab m3Gnzyma 3563378Mgdab 33mmg30b 9d560: MOP-23
(n.gn65330mn) > ByMng-b3gd§cmmdggm Cary 600, 533 (3.3m3sbadg)

Photo convertors’ optical parameters study section: MDR-23 (I. Kurashvili)
and Fourier spectrometer Cary 600, USA (K. Komakhidze)
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The monochromator control automation and
data gathering are carried out by a personal
computer-based software complex and
programmable logic controller C200UAL006
(PLC). The light flux is measured on a
bismuthic bolometer BMK-K1U4 using
the measuring block of spectrophotometer
IKS-29. The emission source is the SiC
radiating Globar lamp (KIM). The formation
of first-order spectrum wave-length range
is carried out by grating (300 groove/mm).
Chopping of spectrum-superimposed outer
orders/series is carried out by silicon filter,
which is located in front of the ray inlet
hole and operates under conditions of low-
temperature distillation.

Photo-induced electromotive force (photo-
emf) is measured by capping, which is built
on a low noise operational amplifier OPO7.
To amplify the incoming resistivity, a non-
gate switching circuit is used. To ensure the
signal receiving value, the 20000-fold gain
is selected. To reduce noise, the electrical
supply of the amplifying gate is carried out
by a storage battery.

To solve the set tasks, the production of SiGe
heterostructures with high photoelectric
characteristics is necessary, which can
be implemented by an expensive modern
molecular beam epitaxy device. To overcome
the difficulties, intensive work is under
way for producing structures of identical
characteristics by alternative methods. The
works on the production and research of Si-
Ge structures by ion implantation and high-
temperature diffusion methods are near to
completion.

At present the cooperation between SIPT
and IMN in the construction of photoelectric
transducers successfully continuing within
two joint basic subjects:

e Nanosize structures for making high-
performance photo detectors.

101



BnGMIgdG@gme  3oMesdgdbgemgdal
d94360L  BodsGormgdoom  BoMmBs@gdoom
amdgmegds by@o-b s 3690-b Msbs3-
dOMBmMds Mo gHomdmogo badsbm og-
3ol goMamgdda:

® 6obmdmM3gdosbn LGMMIENMgda Bomo-

@9B89J&VM0 FNGORIGIIGMMgdolb 3g-
bogdbgmoc.

e dmbmyMob@smy®o Si ,Ge B dgboc-
bmdob g3dgdcggddg p-n gowsbobgmg-
mgdab Jogds ©s 33mg3s 3bab gbgFgaol
BGMIgJGOYme  3oMEsdbgmgdal
dgbaddbgmac.

bobggemagsd@ommmao dobomomdzmobgm-
Sobs s bgmbobymmddgbgdmmdab Ladg(s-
Bogfm o §gdbmemmaay@n Ladndsomgdals
©589333590,  3o@gFnsmn@-E&946a3mca
35bob dg436sbe s 33mg3906d0 sd@omMa
3mbsbomgmdgb mmd@mmgda: a. dmgmhags,
3. 39Fnbodg, 3. doMdogsedy, a.00Mbaggmmo-
dg, §.00boM0s, 3. 3mdabadg, 0. @odo@ody,
o. bognbogs, 8. Jowstns, . ygy@adgomo,
a.hndabady, a.06Rnsdg s 0.3bg0dg; b3g-
309ab@gdo: §.9gmsdgoemn, 8.6gbgnsdg0-
o, 3.3m3sbadg, b.obs 3ady, b.amamesdgo-
0, (3.69809M0dg, 5.39)(309, 3.6068545dg, o.
0bomodgamo, 8.80mabgndzomon, 3. ©sbg-
0o s bbg. smbadbmmao dodsmorgmadom
domgdamo  Jgegagdo  93GmdofMgdymoas
LogFmsdmmMabm bedgbogim 3mbagegb-
(3090bs @s Lod3MDaNdgd by, a0dmdsg96y-
dmos 3Mogom 033548-53od@mEnsb o
98ge0mgdsw badg(36ngcm gu@bsomgdda.

Meosgonmo  §gdbmmmangdn s
Aobomdmd(3mEbgmds. LgGo-b bobyg-
3563530 s MaEos30g)mn Gg4bm-
mMa0930b @admBo@mmos (bgmddmgaby-
0 8. gyemsdadgomo) dgojdbs 2006 6gemb.
0mbMo 033mabGo300b ofadn 3ndwnbs-
69 3393990 1960-056 Bemgddo bmbeydda
©3bygdnmo IMsgombmosbo badydomgdols
mmaogn® aogmdgmgdol Bamdmawmagbl.
0g0 399bods3gds 0mbaMmo 083meb@ o300l
3063000560960L 0560390060m39 9&o3L o
Mobemmalb Bemgddo 0bbBoGNGdo asmsze-
mabbabgdnm 3GomMagg@mm dodstory-
m9dsb. 33mazgdo dofMomowsw 303wnbs-
gmdL 6obmIsbamgdabs o Bsbm@Gggbm-
mmaogdolb smado. Ladmdamgdalb s 30-

102

e Production and research of p-n switches on
the base layers of single-crystal Si , Ge, :B
alloy for making solar energy sensors.

The active participation in planning
the scientific and engineering work on
semiconductor  material  science and
instrument-making, establishment of the
material and technical basis and research
are taking the doctors: G. Bokuchava, V.
Kuchukhidze, K. Barbakadze, A. Inalishvili
G. Darsavelidze, F. Basaria, K. Kobakhidze,
I. Tabatadze, A. Sichinava, M. Kadaria, I.
Kurashvili, G. Chubinidze, G Archuadze and
D. Mkheidze; the specialists: T. Melashvili,
M. Rekhviashvili, K. Komakhidze, Z.
Isakadze, N. Gogolashvili, Ts. Nebieridze,
A. Kutsia, M. Barbakadze, M. Biliseishvili,
F. Danelia and others. The results obtained
in said direction have been tested at
international scientific conferences and
symposiums, published in many impact-
factor and cited scientific journals.

Radiation technologies and material
science. The Laboratory of Semiconductor
and Radiation Technologies of SIPT (head
A. Guldamashvili) was established in 2006.
The research ongoing in the area of ion
implantation is a logical continuation of
the long-term works initiated in the 60s in
Sukhumi. It agrees with the modern stage
of ion implantation development and the
priority research direction envisaged for the
near-time outlook. Researches are mostly
focused on the area of nanomaterials and
nanotechnologies. The urgency of research
is conditioned by growing demand for ion-
implanted steel and semiconductor materials
and equipment.

The activities carried out towards production
of new semiconductor materials, new ion-
implanted structural and modified materials
of molybdenum and heat-resistant 440 C and
AISI-310 stainless steels include as follows:
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and M-PREP 3, USA) machines
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e To obtain specimens of profile
semiconductor and steel materials of surface
disturbed layers and crystals of minimum
thickness, techniques for precision cutting,
mechanical friction and electrochemical
polishing were developed. The preparation
of specimens is carried out on the available in
the Institute automatic cutting EQ-SVJ-200
(USA), precision polishing UNIPOL-802
(Germany) and M-PREP (USA) 3 machines.
The4.5-15.5 nm thick pure surface specimens
were obtained. The Institute purchased the
newest Dynamic Ultra Micro Hardness
Tester SHIMADZU DUH-211S (Japan), on
which the research of mechanical properties
of solid bodies is carried out.

e A radiation technology for producing
modified steels and methods for researching
the hardness and wear resistance of materials
were developed. For testing nanosized ion-
implanted layers for mechanical strength, the

$0%.358.39(36. @mg@mGo 0. bosGosns
mq@ﬁoandﬁmbnboqnb &ab®ahdy
(Shimadzu — DUN-211S)
393smdab pAHmb

Doctor of Phys. Math. Sciences —
I. Nardia upon work on ultra
micro hardness tester
(Shimadzu — DUN-211S)
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Semiconductor ion-implanted
neutron flux sensor

micro hardness measuring method has been
used

e The works on the production of essentially
strengthened and wear-resistant, new-
class ion-implanted materials on the basis
of molybdenum, niobium and tungsten
envisaged by the Georgian National Science
Foundation project (GNSF-476, 2009-2011)
have been executed. By implantation of
nitrogen, carbon and silicide high-fluence
ions high-strength nitrides, carbides and
silicides have been synthesized. The strength
of nanometric-sized layers has increased
twice or thrice on the average, while relative
durability — thrice or four times

e The International Partnership Project with
the Brookhaven National Laboratory and
participation of Kharkov Institute of Physics
and Technology (STCU P-466, 2012-
2014) was implemented. The radiation-
modified ion-implanted, low-friction balls
were developed and manufactured for ball
bearings and control samples were delivered
to the industrial partner.

The works on the development of a portable,
high-performance counter — sensor provided
with microprocessor measurement of ion-
implanted neutron flux are under way for the
nuclear and radiation safety systems of the
national defense.
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At present the works envisaged by the Shota
Rustaveli National Science Foundation’s
project #AR / 167/3 — 121/14 (2015-2017)
are under way. The contribution of the
collaborators I. Nardaia, A. Sichinava, Ts
Nebieridze, D. Kakulia, A. Inalishvili
G. Archvadze made in this project is worth
mentioning.

and

Plasma physics. While
in Tbilisi Sukhumi Institute of Physics
and Technology
investigations of plasma physics (V.
Kitrskhalia, 1. Zhvania). The plasma
plants available in Sukhumi were absent

functioning

continued theoretical

in Thbilisi. The subject of the research was
dynamic processes taking place in plasma
magnetosphere well studied experimentally.
Since the theoretical studies in the Institute
mainly concerned investigation of stability
conditions of different plasma configurations,
the stability problems of individual structures
of magnetosphere under conditions of
large-scale plasma streams were studied.
The major part of these problems was
investigated theoretically as approximation
of incompressible plasma. The research
demonstrated such approximation to be
rather rough in order to ensure the obtaining
of adequate stability conditions, for many
physical phenomena associated with the
stability of plasma streams stay out of touch
of the investigator. A proper account of
plasma compressibility made it possible to
explain many phenomena experimentally
observed, but lacked physical grounding.
Thus, for example, the generalized condition
of the magnetohydrodynamic tangential
discontinuity was obtained, the mechanism
of generation and spread of MHD waves
was established, a physical substantiation of
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peculiarities of geometric configurations of
the magnetosphere tails as a whole, as well
as of its different layers was given, etc.

After identification  of  the
compressibility incompressibility
criteria of medium, rather important results

correct
and

in gas- and hydrodynamics were obtained.
It was found that in the non-uniform media,
like in any medium in the gravitational field
of the Earth, there are two sound generation
and propagation mechanisms — adiabatic
and isobaric, as different from the existing
understanding, where only the adiabatic
mechanism is considered, which is true
only for the uniform medium. It naturally
follows the existence of two sound velocities
— adiabatic and isobaric and the real sound
speed are the combination of these two
velocities. Following from this, analytical
expressions determining the dependence
of the sound velocity on the height in the
Earth atmosphere and the upper limit of
troposphere were identified and one of
the most important equations of physics
— the mass continuity equation for the non-
uniform medium was generalized; the sound
wave was shown to be a particular case of the
gravitational wave ; the compressibility and
incompressibility of the medium were found
to be of a thermodynamic rather mechanical
sense and properties of the medium being
directly associated with its uniformity and
non-uniformity . Laws of ideal gas for non-
uniform medium were generalized. These
results provide new prospects of research of
the Earth magnetosphere and armosphere.

In 2015, the “LAMBERT Academic
Publishing” published a monograph” Applied
Problems of Gas and Hydrodynamics™ [3],
which represents a collection of SIPT works
published for the last 4 years .
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Radiophysical engineering. In 2011,
SIPT started the works in the direction of
radiophysical engineering and electronic
systems modeling and circuit technology
(head of the division doctor D. Kakulia).
The development in this direction took
place by stages. The database of electronic
components was generated; software for
computer design of an electronic circuit
and equipment for prototyping and studying
electromagnetic compatibility (EMC).

The opportunity of digital
of electronic control data for sensors of

processing

and electronic circuits’
the
and
modeling of complex technical systems are
under way. The division is occupied with the
development and construction of different
special-purpose equipment and systems (B.
Khvitia, G. Archuadze, Z. Vardosanidze, V.
Kuchukhidze, R. Shamugia, D. Berishvili).
Together with the electromagnetic and radio
electronics direction, the Institute initiated
the work in the direction of quantum optics.

different types
development appeared. At present,
development,

analysis, synthesis

Optical equipment (different lasers) and
special optical elements and facilities were
brought to attract relevant specialists.

The quantum optics subject-matter means
the construction of a universal mobile

7m9d@Ombyma bLabBdgdab AmEgmamgdabs s b]qgds§ggbazalb MIdmAsSGMMas
(0. 3960330ma 3-36106§ 956 InIsmdab PAHMUL)

Laboratory of Electronic Systems Modeling and Circuit Engineering
(D. Berishvili at 3D-Printer)
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holographic device on the one hand, which,
in contrast to stationary devices, will make it
possible to conduct on-site, under laboratory
and industrial conditions, a holographic and
interferential research of different structures
and details in order to identify stresses and
defects in them. In addition, the work means
making high-efficient holographic copies
of the holographic optical elements and
exhibits kept in a museum depository. Today
stationary holographic device has been fully
mounted. Optical elements of different types
were produced, including holographic raster
concentrators and holographic images of
the experimental object. On the other hand,
the subject-matter assumes improvement
of pulse laser’s characteristics, in particular
the giant laser pulse amplification. The
purpose of the work is to raise the available
pulse lasers’ efficiency. For this purpose, a
new principal solution was elaborated. In
particular, a design of 2-5 sector quantum
generator with the possibility of autonomous
optical pumping of individual elements of
active cascade environment was calculated
and a new principle of laser modulation
developed. Two patents on the above work
were obtained.
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Cryogenic technology. After transfer to
Thbilisi, the Institute continued its works
in the area of cryogenic technology. The
obtained international and national grants
enabled the Institute’s specialits (leader
Doctor G. Dgebuadze) to create a series of
cryogenic pumps with improved parameteres
on different freezing agents and a cryostat for
low-temperature study of superconductive
materials, for which respective patent was
obtained.

In parallel the works on the production of
ultra-finely dispersed gas-plasma materials
using the cryogenic technology started. A
deposition plant was equipped with the
Institute-developed  planer  magnetron
sputtering source and cryogenic clamp. The
Institute is also engaged in the development
of ion-plasma, pulse-diode and electronic-
tin plants using cryogenic clamps. On the
pilot models the above-mentioned methods
made it possible to produce ultra-finely
dispersed (10-200 nm) powders (Zn, Mo,
W) 200 g/hour. Participants in said works
were: B. Bendeliani, I. Metskhvarishvili, V.
Chanturidze, M. Chochia, N. Mumladze and
others. The received results are published in
scientific journals.

Superconductor physics. The Institute

360mB933mb s6ymdab 3Gm(3gLbo s bgy§n-dn ©53bs@gdymn 3Hamb@sgo
(356 (366056: n. 3g(3b3560d30ma, 3. 396gmnsba, 6. 393mady, 3.456@Mndy, 3. agdysdy)

Cryogenic pump assembly process and SIPT-made cryostat (From the left:
I. Metskhvarishvili, B. Bendeliani, N. Mumladze, V. Chanturidze, G. Dgebuadze)

109



'l é;?m {

i

©5%3960bs 5 5063msb3yMa Es6sa3Mgdab 3533930b bsdndsmgda (356 (3660ws6:
6. 393mady, 8. 3g6gmnsbon, n. Ig(3b35Gndz0ma, 3. @agdwsdy, 3. 56§ Mndy)

Commissioning of deposition and gas-plasma plants (From the left:
N. Mumladze, B. Bendeliani, I. Metskhvarishvili, G. Dgebuadze V. Chanturidze)
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dndomgdo Lbgsabbgs Godob sboma me-
mdob bgaed@omn dobamadal nbomgdow

©d 3omgob domomgngd@nto Dgasd@otin
6o 3900m3580L abodbogdmaw. 53 dndom-

ommgdoon dgbEmmes dgdmgan bodmdom-
q00:

® 3904365 b60dndqdol Lobmgbal Gggbm-
Mg 1ds60, Hm3mab badymsmgdoms(y
dgbodmgdgmos Bmam (s yzgmes (36mdaea
oo g33gGedmman Dgged@otn bo-
313980Lb Im3bowgds, sbgszg Lbgomsbbgs
mdLoegdab, 3g6s9Gmgdabe s Bobmabsbo-
60l 8358 5800 gondxmdgbgdama ggo-
BogmEo-JodomEo doboboomgdmgdal ddm-
bg Bomam@gd3gModmmn bgasd@emg-
b0l domgds. §gdbmmmaoy@o dbabogols
e 96L 896 3mab bagombaem@ modm-
@MM0sbmob LodsmEbommm 3Mmgd@ ol
gofamqddo STCU #560 3o 9339-
oG MOmma bgasd@emo gomgdal bLodod-
b9gd0” (LBNL-T2-0235-Ge) dgdgbo adbs
» Vigor“-ob 530680l (Robgon) 3dGsemn dm -
Lo, boag bmG3ngmegdmms Dgged@otin
L3 B6g9d0l 6039d9d0L Lobmgbo;
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has a long-term experience of the research
in superconducting materials. At present
the works on the production of different
types of superconducting materials of a
new generation and manufacture of high-
performance superconducting products from
them are under way. The following works
were implemented in this direction:

e A processing section for specimens’
synthesis was set up, which allows
preparing of all the known high-temperature
superconducting specimens, as well as
producing high-temperature superconductors
of improved physico-mechanical properties
by addition of different oxides, compounds
and nanopowders. For the processing
section, within the scope of the partnership
project with the Lawrence Berkeley
National Laboratory (Berkeley Lab) STCU
560- “High-temperature Superconductive
Film Targets” (LBNL-T2-0235-Ge), a dry
box of Vigor company (China), where the
specimens of superconducting targets were

synthesized;
e Within the framework of Rustaveli
National Science Foundation’s  grant

#FR/423/6-260/12 (“Hg-1223 Investigation
of the Effect of Implantation of Arsenic-
and Stibium-containing Compounds on the
Phase Formation in a High-temperature



b93°38°5M930b babagbabs (. 3ydbady, b. Fomsmmbas)
©5 godozyma m30bgdgdab 33mg30b 9369380

Superconductor sinthesis (T. Kuchukhidze, N. Jalagonia)
and physical properties research area

* 3. Bybomoggmol gHmzgbama Lodgzbog-
Mo gmbool amMobGolb #FR/423/6-260/12
gBofamqddo (“Hg-1223 domom@gddgme-
GO D9a08@omM3dn gobab gm@mdnmgds-
Lo s Bgasd@omm m30b9393%g oMNT-
bobabos s LB edoydalb dgd(339mo0 BogFmg-
b0l @m30M9dab go3mabols godm3zmagzs”)
904365 bgasd@oma 603390l g3obagya
®30b93960b §9bGMgdal 54L3gM0d 568 -
o 9dsbo. 39Mdme, sdmgabgdmmdbols bod-
gomo x'(T, h, H, f) @o Bo@dmbabgoma bo-
Boemgdab x"(T, h, H, f) a5bdm330b bobdgds.
X o X" a0dm3g0b (30m30mgdgdo 1 33(3-D9
398 Lobdomggddyg, Mmeabsg 4mx'>0.1 o6
39358 gds 1%-U.

dgbbogemamos domomgd3gMod -
mo Dgasd@emo  3gMsdogolb Y,Ba,Cu,0,
9m9d@Omxzadogned  dobsbosmgdmaddy
Lbgoabbgs bobmomadsb@gdol (BZO, BSO,
Zr,0,) ao3mgbs. bodydgdo w@odbowes
3mobMMo s (3beo© ©abbgbzal dgom-
©oo. domgdyem 6033gddn godMEomos
b9a98@ oM man dobabosmgdemgda. bab og-
amb ¢b0396ML0EG 9@ 0L dgasdGemmdal mes-
dm@o@mMnsdo dgbbogmoe ngbos byy@n-dn
Lobmgbamgdama 608dgdals LG®JE -
G-I BmEmaonto  meg0bgdnmgds-
bo. Ladyydomgda RoGomems STCU-GNSF
gfomdmogo 3Mmgd@ob (Ne5251) ,3gmo-
©o0 LGOYJEYONmo Jamdomgmdabs s
domom@qd3dgmoGmema YBaCuO @§on3ob

39Ma8oggmo
3M33mbo30900L  domgds s 33mggzab”

Superconductor and Supercondictive
Properties”) an  experimental section
for testing the physical properties of
superconductor specimens was established.
In particular, 1) the system of measurement
of true ¢(7, h, H, f) and imaginery c (T,
h, H, f) parts of susceptibility. ' and "
measurement errors for frequencies above
1kHz, when 4my’>0.1 does not exceed 1%.
The effect of different dopants (BZO, BSO,
Zr,0,) on the electrophysical properties of
high-temperature superconducting ceramics
Y,Ba,Cu,0, was studied. The specimens
were prepared by plasma and hot pressing
method. The produced specimens are
characterized of improved superconductive
properties. The structural and morphological
peculiarities of the SIPT-synthesized
specimens were analyzed in San Diego
University’s Superconductivity Laboratory.
The works were conducted within the
framework of the STCU-GNSF joint project
(#5251) “Obtaining and Investigation of
High-temperature ~ Y123-type  Ceramic
Compositions with Stable Structure”. Active
part in the project implementation took E.
Sanaia (leader), R. Chedia, 1. Kurashvili, G.
Darsavelizde, T. Archuadze, T. Kuchukhidze,
V. Gabunia and others.

The Institute conducts research of Bi-base

high-temperature ~ superconducting  co-
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goMamgddo. 3Gmgd@ob  dgbEmmgdada
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(bge8degobgero), ©.d900, 0.ggMadgaero,
3.05Mbaggmadg, o.0mRnsdy, o. 3mdabady,
3.35699600 o Lbggda.

abgzg, 0bLbGo@m&Io 80dwabomgmdl Bi-

g9dosbo  domem@gd3gms@mma  by-
3588560 bogMmgdab 33emyg3z0b badmdemgdo
(bgm3ddmgebgmo wmd@mea 0. 3g 36356 03-
30m0). 3gamggsdm@o Mgsd0ob 8gommom
©53bsgdem 0gbs Bi-gyydnsbo 60ddgdo
93503 9bmmdom Bi1.7Pb0'3CaZSl‘ZCu3SbXOy
(x=0,00, 0.04, 0.08, 0.12; 0.14). 33mgg0l
Jdggagdds g30Rzq6s, ®m3 3306 @M bom
m3oMgdye 6odydgddo (Sb,0,~0.04) 1,3-
RIO 3mbs 30080390 ©gbobJ, gobMs .

eeglrg  Ebméocy  yzgms  dsor@gd-
393G bgasd@emgdl Jmcab

HgBa, Ca,Cu,0, (Hg-1223) osd3o yggme-
by domamo 3G0Goggmo §g33gFeGn®s
(T=135K) o) 030 @3bs@gdymos bmm-
oM 30Mmdgddo, bmenm (T=165K) g4-
LEMYIo M 30MMdgddn  sFBdEYdOL
cmb, Omogbsg 66530 = 30 g3s, 8obo gb
ogobgds Hg-1223 gobsb beolb bLoby®-
30ey Bobocro 3Mod@oggmo 3o8mygby-
dobomgob. dgbbogmom 0dbs @oM0dbabob
As )0, byaogmgbs HgBaZCaZCu3ASXOy—%3
(x=0.000-0.008). 33emg3930b dggasw y3q-
moby dogomo T ©s0dboMs 0.4wt.% qm-
Boo  ©M3nMgdnm  bgasd@ec 60dnddo.
abggg o@mdmhbrs, GmI 0.4wt.% omboom
m306gdaem  Dgas8@emdo  @oMmndbabob
3Mb(396@Ms(300L gobGs 06393L GFob-
bBMﬁ@)UQn Jﬁn@od‘gqm @3632mb bnggo—
©ob DMEsL 93 5/L3? ©sb 175 5/L3%-3wy.
53 dodsmomadom 33mg39830 dmbsbo-
gmorbyb . ©3gdYedy, 6. dgbrgeasbo,
3. $96@Mndg, 3. aodqbos, b. d¢dmady,
3. BmBos s bbggdn. Bomgdaemo dgmgagdo
30dm74394694mos Ladg(zbogHm ma@gMs-
G530 s Fmblbgbgdamos bagMmsedmo-
bm 3mbggMgb(3093by.

0bbEod@dn 6083gd0lb Jodoga (gemg-
3968 Mn) sbomobn, FobYMa  goMwsd-
46930b dgbbsgmos domae (1500°C) 8933g-
Mo@mmaddy bo@30gmogds 0bbEogE-
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mpounds  (leader Doctor I. Metskhva-
risvili). By means of a solid-phase rea-
ction Bi-base specimens composed of
Bi, ,Pb, Ca,Sr,Cu,Sb O (x=0,00, 0.04, 0.08,
0.12; 0.14) were prepared. The research
results demonstrated 1.3-fold increase of
critical current J_ in the small-dose doped
specimens (Sb,0,~0.04).

Out of the presently known high-tem-
perature superconductors, HgBa Ca, Cu,O,,
(Hg-1223) have the highest critical
temperature (T =135K), provide they are
produced under normal conditions, while
upon production under extreme temperature
(T=165K) conditions, when pressure
~ 30 GPa. This property makes the Hg-
1223 phase a desirable mater for practical
application. The impact of As,O, arsenic
on HgBaZCazCu3AsXOy (x=0.000-0.008) was
studied. As a result of studied, the highest T,
value was observed in 0.4 wt.%-dose doped/
implanted superconductor specimen. It was
also found that increase in the concentration
of arsenic in the supercinductor specimen
sopecimen implanted by 0.4 wt.% leads
to a rise in the critical current value from
93 A/em? to 175 A/em? The studies in
this direction were participated by G.
Dgebuadze, B. Bendeliani, V. Chanturidze,
V. Gabunia, N. Mumladze, M. Chochia
and others. The received results have been
published in scientific literature and reported
at international conferences.

Chemical (elementary) analysis of specimens
in the Institute and investigation of phase
changes at high (1500 °C) temperature are
carried out in the X-ray structure analysis
section. The sect ion is equipped with the
Soviet-made X-ray diffractometer DRON-
3M and device DX-100 (MTI Corporation,
USA) for identifying single crystals
orientation. The X-ray diffractometer
DRON- 3M has been modernized and the
recording and processing of experimental



do 39g8boey  MbB3gbmLEMYIG PG
sbamabalb mdobby. ¢dsbo segmMgommoas
Lodgmos  Bo@mdmgdal  ®gb@agbmmoag-
Mod@m3g@moo JPOH-3M s bgmbabym
DX-100-00 (MTI Corporation, 533) dmbm 3-
0bGomgdal mM0gb@o(300b obowagbac.
96@39bmoogmel@mdg@mo  JPOH-3M
dmEgMbadgdnmos ©s g4b3gMadgb@mmo
3mbos(393980L RobgMs o sdmdaggds bm-
(309m@gds 39MbmbamuMa 3mad3ay@ghals
Lodmamgdoo.

JodonGo §gdbmemmangda. s65870-
Mmgg bLadgzbogFm-&g4603960 3Mmamgbn
©5 Jobo dgdam3dn bablgmes Bomdmunmag-
Bgmos sbaemn Bgdbmmmangdals 656m 8-
beemmangdob - 0obgMazalb ascgdy. bobm-
&946mmmaanto dgommgdoon 3GMmEyd-
0ol Bom3madobamagnl 3603369mmazsbos
- 33ma30L mdogd@ab sMhggs o dobo do-
Losggds saommdmng bgmanmmasb. o3
3b&og abbEoG @0 @sabgs 38m(3569d0,
Godgmos 3orabyzgde Broragds J3aye-
Bob s 333909000 30DMEAlL 0bmgszoymma
&9d6mmmgogdal ©sbgfagzol dgbodmgd-
mmdasb.

2012 Bgemb 0bbE oo d50436s Jadagyma
&946mmmangdol  modmGogmmns (bgm-
3dm356gmo emg@mo G. ggwns), Hmdmals
dofomsemn dobobns mebsdgotmsyg (6obm-
&9dbmmmgacin) dgommegdals 3sdmygba-
b0 sanmmdMogo bgomgnmol dobody
M@ Mo0b3gMmbomn gbzbormmzgsbo 3m3-
3mbo30980L Bomygds s domn omam@gd-

3gMe@memmo  dgiEbmdoo  396ed0zmmo
dobomygdolb ImIbogds.

data are carried out on it by means of a
personal computer.

Modern  scientific and  technological
advance and its further progress are
unthinkable without introduction of novel
nanotechnologies. To make the products by
nanotechnology methods the selection of the
object of research and its adjustment to local
raw materials are important. In this respect,
the Institute set tasks, the decision of which
will be useful to the country.

Chemical technologies. In 2012 a
Laboratory of Chemical Technology was
established in the Institute (head doctor
R. Chedia), the main purpose of which is
the production of super-finely dispersed
powder compositions by using modern
(nanotechnology) methods on the basis of
local raw materials and the manufacture
of ceramic materials by high-temperature
sintering.

One of the widely used oxide ceramics
is corundum. The available in Georgia
resources (aluminosilicate, industrial waste,
secondary aluminum) are quite sufficient for
production of super-finely dispersed alumina
and ceramics of different functionality on
its basis. The Institute formed a composite
powders consolidation section, which is
equipped with modern high-temperature

JodogMa §gdbmemmagnnl msdm@sGmns (3. Joscns, 3. 3xdmady, o. s@Rxnsdy;
doMx3b03 0. 3dybadyg)
Laboratory of Chemical Technology (M. Kadaria, M. Mumladze,
T. Archuadze; from the right T. Kuchukhidze)
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e 396Mo3035L Bamdmamaqbl 3mEmboo.
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3560b0s Y@ Moab3gmbommo senydabals
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396 0AYmo @dgmoo, by @abbgb-
30b 3Mg39b0mmo ggbdzoom (OXY GON,
599) o gbgbammmgaba Jobamal gFebyeme-
&mcaom (SD1000, Robgon).
madmEo@mEnsada  d0dobsfgmdl  3ma-
3mgdbyGo Lsdydomgda, HmIgmms Jado-
oo aboB6gbo Bbsgbaemmzsba 3M33mbo@g-
S0l domgds, Hmdgmos dofomamn dgdsc-
39690 sdnbol mjboo bobamas3gdals
Bm8no 50-200 63 o mdbo@Mo @s stom -
LoEYMo sMomMasbama Bogfmmgda (ZrO
MgO, Y,0,,
s bbg).
doggbgosgem 53 dodstormmgdom dm3dagy
0565336m3mgdal bod30M0bs, dmem bo-
30 Bemob 3o6doemdg dbmgzemamdn s3Hmdo-

90mo §gdbmmmangdol saommdMag

2

Si0,, B4C, WC, TiC, ZiB,, BN,

3m33mbooy@o dsbamgdob 3mbbmmoawsnab 93360

hot-press furnace system with hot pressing
precision function (OXY GON, USA) and
a powder material granulator (SD1000,
China).

The laboratory fulfills complex works, the
purpose of which is production of compacted
composite powders, the basic components of
which are aluminum oxide particles sized 50-
200 nm and oxide and non-oxide inorganic
compounds (ZrO,, MgO, Y,0,, SiO,, B4C,

WC, TiC, ZrB,, BN, etc.).

Notwithstanding a small number of staff
working in this direction for the last
three years, by adjusting the universally
tested technologies to local raw materials
(aluminosilicate, aluminum waste and scrap)
and respective correction, the production
of super-finely dispersed alumina powder
became  possible; the laboratory has

developed several methods of production
of alpha-alumina from metallic aluminum
powder and from its compounds;
temperature

low-

transformation of instable

(356 (3bbng 6. g3mdmmMbas; s 3603 M. Fgns)

Composite Materials Consolidation Section
(From the left N. Jalagonia; From the right R. Chedia)
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53935390990 gGomma  senmdabals
xb3bomoesb ©s sbggg dabo bogMogdo-
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3060l oMab@odomntin mjbogdabs o
mdbm3nmmibogdal  ©odom@qd3gMea-
BONmo GMIBLPMMIs(300 SgS-GmME-
8590 Lbgosabbgs mM3sb@gdal 3gdzgmdoom;
gbgbommzgsbo  3m33mbo@gdol Igbmds
b (30gmEgds Gfowazogmo 3gomeoo,
L3661 3-3dbIs Lbmybab, abrndoymo
©> Borom@7ddgMedatgmo 3039989
mdgmdo (3bmoe ©sbbybzol dgommam;
©0539353989m0s bbgoobbgs &ndnlb dod)-
MoEmmo  3geednzgdolb  (mgboy®o o
sfomdLoymo 358Mn3900L gMdgdy) do-
0gdal &gdbmmmaons; aobbsgnmmgdyman
geomgds godmds gbgbormmgseba 3m3-
3mbo@gdabs s 3gMadozmmo 608dgdob
080 o Goby@ sbomadlL, LEEOWIE-
Gge-Imhgnmmngogh 3gmggobs ©s go-
Bognm-8gdsbognma dobobnocmgdmgdals
050aq65L; 93g0do@ 0bBgbboymow d0d-
©0bofgmdl Ladydomgdo Bobdomdopmges-
6o doboemgdol (gMogo@obs s aMagkgbol
mdbogdo, aMoxqbn, 656m3nmgdo) bobog-
Bobs o 93 bEEYJGNMgdom aodmoggdy-
0 sbao Endnb 30dGMnmo 396s30 3950l
dobomgdom; 88 g@o3dg domgdamoas gMo-
5960bs s semBabob mdbowob d58(339m0
gbgbommzgseba 3m33mdo@gdn; OXY-GON
09939l g93mygbgdom sbgzg LEMmmgds
Ldg(360gHm-Ggdbmmmmann®o Lsdymdamg-
b0 Lagommggmmb bLadg(3bagMm-33mgz0mn
5 babgmdBogm sbgbgdnmgdgdobomgab.

0bbEo@Eab 0365336HMImgda: 0.
39dbadg ©5 . Jngs3s 656mbsadyMmMs6
(Dynasaizer FRITCH 2-6000 63, g96-
35605) 3 3. JosMas gmg]@Embaym
do36mbzm3ms6 (Nikon Eclipse LV-150,
533) 343>mdab MEmL
Institute employees: T. Kuchukhidze
and L. Mikava working on a nanosizer
(Dynasizer FRITCH 2-6000 nm, Germa-
ny) and M. Kadaria at electronic micro-

aluminum oxides and oxohydroxides into
alpha-form by means of different dopants
were studied; sintering of powder composites
takes place by traditional method, spark-
plasma synthesis, by the hot compaction
method in an induction and high-temperature
vacuum furnace; a technology for production
of different ceramic matrix composites (on
the basis of oxide and non-oxide matrixes);
special attention is being paid to chemical
and phase analysis, structural-morphological
research and identification of physical
and mechanical properties of specimens
of composite powders and ceramics; the
work on the synthesis of carbon materials
(graphite and graphene oxides, graphene,
nanotubes) and production of hybrid
ceramics of new types strengthened by these
structures is under way. At current stage
composite graphene and alumina containing
powder composites were produced; by using
the OXY-GON furnace, scientific-technical
works for research and public institutions
of Georgia are being carried out; specimens
of ceramics of different functionality were
manufactured by their request.

In 2013-2015 the Institute implemented
the National Science Foundation’s project
”Production of Super-finely Dispersed
Alumina and Development of a Technology
for Manufacture of Tungsten Ceramics”
#AR/325/6-480/12. As a result of
implementation of the project’s objectives,

scope (Nikon Eclipse LV-150, USA)
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Ceramic products produced in Laboratory of Chemical Technology

om0 05339000 ©33DoEgdNmos Lbgswsl-
bgo gbdz0nMo ©860369mgdals 396530-
30 603ydgda.

2013-2015 Bmgddn obLbEoGME3do dgb-
s ghmabamo badgsbogmm gmboals
aco6@0 #AR/325/6-480/12 ,00g0mmdMogz0
bgmgnmob dsDsbg Mm@ Moabdgmbamao
a30bob mqLowol Jomgds s 3MAYboals
396dogqgmo bs3900mdgdolb o3 bagdol
89d6mmmgool ©sdndeggds”. 3mgddoel
3dm(396980b Bgomabs300b Igogasm ©sde)-
353989 0gbs Ladn doMomasa 36 g 3M@bm-
M0l (bogmngMgdals): smdnbab bo@Mo@nb,
0BM3OHM30maB)0b s bbgemabbgs dmmaggn-
39(3000 0¢m3060L 3nEmmJbowab Lobogbals
&9dbmerma0gdo seanermoMogo byreryy-
ol go8mygbgdom. domn dgdmamdn gof-
©5486000 (3m@oggn30Mgdmemo bmem-g g
3900mME0, M3003536M (39009050 7Joba 3o-do-
©a960m0 Mgog(300, Mmaboamygdznlb dgmmn
s bbg.) Bomgdym agbs semgza-senmdabals
mdboon, Mol dg8wgas gobbm@mzngmes
doegdggma sengga-mgbowal gbgboemals m-
306935 bbgomabbgs m3sb@gdom s dnmg-
o batgzal 3mdmg gbobs(zns babgznmda,
amobmmomgds aMsbamo@me SD1000-%9
©d 3mEMbool 60dndgdal dgsbmdo-sb-
6gbgo domaer$33gPo@aham 32399990
669bdn. dggaem dnmgdmm ngbs s@anrmd-
@03 bgrmyamdy @93Dorgdgere gmHb-
0ol bbgoabbgs boggomds.

dnaﬂ‘gﬁﬂ éadsmmmanaaﬂb Q’Oamﬁ)o@m—
0030 dgbEmmadaemo bsdmdomgda Imb-
Lybgdymas bogMmsdmEabm bedgbogmm
BmO350dg ©d 498m7g39469d¢9emas badg(s-
Bogem-& 9460396 guEbomgddoa. Jodogma
&9dbmmma0gdals madmEodmmoal Jomby-
39630 m130b0 B3momo sfgom dg@oboa 3.
313madal, o. 3dmbadgl, b. gomommbasl,
0. 50RMedgl, 3. obgmasl, 3. Joomnsls
o bbggdb.
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technologies for synthesis of aluminum
nitrate, isopropyl and aluminum hydroxide
of different modification for three basic
precursors (substances) by using local
raw materials were developed. Through
their  further — modification  (modified
sol-gel method, self-propagating redox
reaction, self-organized precipitation, etc.)
alpha-alumina was produced; after that
implantation/doping of the produced alpha-
alumina with different dopants took place,
as well as homogenization of the produced
mixture in the mill, granulation on the
granulator SD1000 and the sintering and
compacting of diamond spa specimens in
high-temperature vacuum press. As a result,
different diamond spa products on the basis
of local raw materials were produced.

The works performed in the Chemical
Technology  Lab reported  at
international scientific forums and published
in scientific-research journals. A worthy
contribution to the achievements of the
Chemical Technology Lab have made M.
Mumladze, T. Kuchukhidze, N. Jalaghonia,
T. Archuadze and others.

were
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3933000 36m(39L950b dggae0 bgwgdo-
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Ecology. Beginning with the 1960s SIPT
actively collaborated with Biophysics
Department of Kanchaveli Plant Protection
Institute on the issues of radioactive
contamination throughout Georgia. This
fruitful cooperation continued after SIPT
had moved to Thbilisi. In 2005-2008, an
international project #G-1106 “Research
and Monitoring of the Contamination
of Georgia’s Soils and Vegetative Cover
by Stable Radioactive Nuclides (Sr-90,
Cs-137)”, within the framework of the
International Science and Technology
Center (ISTC) program was fullfilled. Soil
is an important component of biological
community (biocenosis) and its properties
determine the speed of introduction and the
ways of propagation of radioactive nuclides
in the biochemical cycle.

The soil-contained radioactive isotopes
get, as a result of exchange processes,
into plants, move through the root system
in the overground stem and leaves in the
same regularity as non-radioactive isotopes
of these elements. The accumulation and

LadsMm3zgmmb Bndesagdab Mosamby 3mawgdom *°Sr (a, €) s ¥'Cs (b, d) sdo-
6d9F38ab A3930 Lbgswsbbgs bom@3dgbg 0-20 LA (a, b) s 20-40 LA (c, d).
Maps of contamination of Georgia’s soils by radioactive nuclides
9Sr (a, c) and ¥’Cs (b, d) at different depths 0-20 cm (a, b) and 20-40 cm (c, d)
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migration of radioactive nuclides take place
in soil. Chemical characteristic, mechanical
peculiarities of soil samples taken at 0-20.
20-40 cm depth (in some places at 80-100
cm) from differnet vertical zones were
studied; radiometric and radiochemical
analyses of up to 1000 samples were made.

The group working on the project compiled
48 maps of contamination of Georgia
by radioactive nuclides. The appropriate
conclusions and recommendations were
reported to the Ministry of Enironment
Protection of Georgia and International
Organizations. Five scientific works based on
the Project materials were published in local
and international journals and reported at the
International EUROSOIL Congres held in
Vienna, Austria, in 2008. Active part in the
project implementation took: T. Urushadze,
G. Bokuchava, M. Kvachantaridze, F.
Basaria , V. Kirtskhalia, V. Chanturidze, T.
Archuadze and others.

At present the Institute conducts the
research works, the main purpose of which
is production of complex sorbents of
multifunctional designation and removal
of heavy metals by them, radioactive
nuclides and other pollutants from water.
The methods of immunization of nano zero-
valent iron (nZVI) were developed. In the
immobilized systems the matrix also absorbs
heavy metals, by which the consumption
of the active component — nanoiron is
reduced. Techniques for producing organic
and inorganic hybride sorbents of different
composition were developed.

e Sorbents are found to be effective for
removal from water of heavy metal ions and
degradation of organochloride pollutants;

e Techniques for producing alumina of
various modification and immobilization on
them of nZVI powders was developed;

e Granular sorbent—FeO/AIZO3 and FeO/FeSO A
was produced;
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e At present is the research work on the
preparation of a specimen of optimal reactive
barrier and construction of a mobile water
purification unit under way.

The works carried out in the Institute in
this direction include: identification of
the orientation of single crystals of the
Institute-produced ~ silicum, germanium
and Si-Ge aloys; precision measurement of
the single and polycrystal materials’ lattice
parameters; the qualitative and quantitative
phase analyses of steel alloys, ceramic,
steel-ceramic and organic materials; phase
analyses of geological samples; structural
and microstructural analyses of amorphous
and nanocrystal materials (determination
of grain sizes by studying the profile of
diffraction lobes; high-temperature X-ray
structural analyses — phase change study at
high (up to 1500 °C) temperature; chemical
(elementary) analysis of samples; X-ray
spectral analysis by solar method, using
X-ray diffract meter DRON-3M.

The laboratory cooperates with various
scientific  institutions of the country,
examines materials to identify the chemical
composition and crystal structure for the
interested persons.

In order to meet the Institute’s requirements,
a glass-blowing section was set up, equipped
with necessary equipment and staffed with
skilled specialists (T. Chalaganidze, D.
Shengelia). The glass-blowing section fully
satisfies the Institute’s requirements in glass
and quartz specialized products. The section

3. 3389605 M968a96mmagmad-
&m3g§c DX-100-%5 393smdals
©cAmb

V. Gabunia upon work with
X-ray diffractometer DX-100
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assists, as far as possible, related institutions
and interested organizations in the matters of
procurement of glass and quartz products.

A great share in the revival of SIPT belongs to
the implemented in the Institute partnership
program “Closed Nuclear Partnership Center
of Great Britain” of the UK Department of
Energy and Climate Change (leader Patrick
Gray.)

Within the framework of these program
several  engineering  projects  were
implemented in SIPT, basalt fiber and foam
block production sections were established.
Under the same program, the metal working
shop was equipped with necessary devices
and facilities and the laboratory premises
of the Institute were repaired. The Institute-
produced foam blocks strengthened with
basalt fiber were supplied to the Ministry
of Defense, building companies and the
interested individuals.

Since its foundation SIPT maintained close
scientific relations with leading scientific
centers of the world: Argonne National
Laboratory, Los Alamos National Labora-
tory, Sandia National Laboratory, NASA,
Lawrence Berkley National Laboratory,
Brookhaven National Laboratory (USA);
University of Cambridge, University of
Oxford, UK National Physical Laboratory,

LEn-b bL33nb5339Mm Ydsba (FoM(3bbaEsb: B. nbs35dg, i3. 36gmny, ©. Igbagmns)

SIPT’s glass-blowing section (From the left: Z. Isakadze, F. Danelia, D. Shengelia)
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(3968 9dmsb: Argonne National Laboratory,
Los Alamos National Laboratory, Sandia Na-
tional Laboratory, NASA, Lawrence Berkley
National Laborator, Brookhaven National Labo-
ratory (5dd); University of Cambridge, Univer-
sity of Oxford, UK National Physical Labora-
tory, Closed Nuclear Cities Programme (CNCP)
(oo dM0@obgmn); LKL  «lliBgenne»,
HHII «XappkoBckuii ®Pusuko-TexHuueckui
Wucrutyt, Science & Technology Center in
Ukraine (STCU), MuacTuTyT MOHOKpPHCTAIIOB
(m3onbs); MucTuTyT Snepuoit dusuku (yo-
bobgma); Uucrutyt Aneproit Dusuxu (1 bdg-
3990); The International Science and Technol-
ogy Center (ISTC) (fbgomn) s bbgs. bg@n

Closed Nuclear Cities Programme (CNCP)
(UK); Central Design Bureau “Pivdenie”,
National Scientific Center “Kharkov Insti-
tute of Physics and Technology”, Science &
Technology Center in Ukraine (STCU), In-
stitute of Single Crystals (Ukraine); the In-
stitute of Nuclear Physics (Kazakhstan); In-
stitute of Nuclear Physics (Uzbekistan); the
International Science and Technology Cen-
ter (ISTC) (Russia), etc. SIPT continues to
closely cooperate with the above-listed sien-
tific centers within the framework of joint
Projects; the Institute’s specialists are often
invited to international scientific forums or-
ganized by the centers.

The participation of the Institute’s different
functional services and their specialists in
the survival and development of SIPT should
be mentioned: B. Kolbaia, L. Odisharia, A.
Inalishvili, L. Sharia, L. Bokuchava, N.
Kartskhia, J. Adamia, T. Devishvili, L. Mi-
kava, E. Melashvili, T. Gaprindashvili, N.
Basaria, Kh. Lomidze, R. Mosidze, E. Kopa-
liani, G. Gegeshidze and many others.

A wide range of urgent problems is within
the Institute’s jurisdiction:

e Nuclear physics, radioactive materials sci-
ence and technologies;

e Solid-state physics, semiconductor and su-
perconductor physics;

35b3m@ab dmg3mbs s Jogg-3emm 30l LobsA3mm 4d693a

Basalt fiber and foam-block industrial areas
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e Semiconductor, thermoelectric and opto-
electronic instrument making;

e Quantum radiophysics, laser, electric and
electronic systems;

e Cryogenic engineering, nanomaterials and
nanotechnologies;

e Chemical technologies for producing new
composite and ceramic materials (including
on the basis of local raw materials);

e Ecology safety problems, including the
methods of radioactive contamination re-
search and monitoring and pollution preven-
tion and reduction methods.

The Institute’s competence and the already
available scientific and research resources
enable successful implementation of export
works. The Institute actively participates
in the higher education training processes,
implementation of Master and Doctoral
programs. The Institute is prepared to take
part within the limits of its competence in
the development of the concepts of effective
introduction of research outcomes and novel
technologies into Georgia’s economy.

The conception of the institute covers wide
spectrum of science and technology:

e Nuclear physics, radiation materials sci-
ence and technologies;

e Solid body physics, semiconductors and
superconductors physics;

e Semiconducting, thermoelectric and opto-
electric instrument-making;

e Quantum radiophysics , laser, electric and
electronic systems;

¢ Cryogenic technique and technologies,
nanomaterials and nanotechnologies;

e Chemical technologies, new compositions
and ceramic materials (i.e. On the basis of
local raw materials)

e Environmental protection problems, i.e.,
researching radioactive contamination, mon-
itoring and methods to reduce and non-pro-
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liferate pollution through the environment.
The competence of the institute and existed
scientific-research basis enable wide spec-
trum works to be performed. SIPT has been
actively involved in higher educational pro-
cesses, MA and Doctoral programs imple-
mentation.

The institute is ready to participate in devel-
opment of the conceptions to efficiently in-
corporate research results and technologies
into the Georgia’s economy.

SIPT employees (R. Salukvadze, I. Kur-
sanov, A. Guldamashvili, I. Zhvania, G.
Murgulia, V. Kirtskhalia, R. Shamugia,
D. Kakulia, D. Chkheidze, etc.) are involved
in the educational process (Georgian High
Education Institutions) and published fol-
lowing textbooks:

1. R. Shamugia ITERNET and WEB Tech-
nology Bases. (HTML, CSS, My SQL, PHP,
Dreamwearer MX). Tbilisi, publ. “Meridi-
ani”, 2013, p.533.

2. L. Tabatadze, T. Kuchukhidze. Texts and
Control Questions in Organic Chemistry,
Thilisi. Publ. “Universali”, 2012, p.109.

Scientific achievements of the Institute are
shown in more than 25 monograph, and up
to 8000 scientific publications (article, pre-
print, report) and protected by copyright and
1500 patent.

SIPT employees accounted for their scien-
tific achievements gained prizes during sev-
eral years:

Lenin Prize: Vsevold Karzhavin;

Stalin Prize: Manfred von Ardenne (twice),
David Chkuaseli, Rachia Demirkhanov,
Viktor Gusev, Herard Eger, Peter Thiessen,
Shalva Burdiashvili, Nikolaus Riehl (twice),
Ludwig Ziehl (twice), Roman Trubnikov,
Reinhold Raikhman, Vladimer Ermin, Vse-
vold Karzhavin (twice), Natalia Ermina,
Konstantine Glinski, Aleksi Lyubimtsev,
Margarita Aginosova, Heintz Barvich, Igor
Krutkov, Gustav Hertz, Werner Schutze,
Herbert Thieme (twice), Nikoloz Shekho-
vtsev, Heinz Froilich;
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2.K. Kobakhidze. Complex Research of Re-
newable Energy Resources in High Mountain-
ous Hardly Accessible Non-Eletcrified Villages
of Georgia. Tbilisi, 2009, 95 p.

3. V. Kirtskhalia. Applied Problems of Gas and
Hydrodynamics. LAP LAMBERT Academic
Publishing, Thbilisi, 2015, 61 p.
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Georgia State Prize: Peter Thiessen, Irakli
Gverdtsliteli, Ketevan Orjonikidze, Elene
Oziashvili, Guram Tevzadze, Fridon Asati-
ani, Nikoloz Leontiev;

State Prize of Soviet Georgia: Vakhushti
Tskhakaia, Arnold Kalandarishvili, David
Tsetskhladze, Leri Tsakadze, Nikoloz Me-
nabde, Aleksandre Kochlavashvili, Revaz
Salukvadze, Durmishkhan Iremashvili, Ta-
riel Osepashvili, Aleksandre Timoshenko,
Oleg Ushakov.

Petre Melikishvili Prize: Revaz Salukvadze.
References:

1. V.Kashia — Electric Energy Thermo-emis-
sion Generators and their Safety Systems.
Thilisi, Publ. “Intelekti”, p.190, 2002.

2.K. Kobakhidze. Complex Research of Re-
newable Energy Resources in High Moun-
tainous Hardly Accessible Non-Eletcrified
Villages of Georgia. Tbilisi, 2009, 95 p.

3.V. Kirtskhalia. Applied Problems of Gas
and Hydrodynamics. LAP LAMBERT Aca-
demic Publishing, Thilisi, 2015, 61 p.



39b@og 3960 bmby3dda

Rodmbgemadeg 3memgagd-
056 ghmsybgsg

Hertz with his colleagues
before coming to Sukhumi

396336gma L3g(z0semab-
8930 mRsbgdmsb gEms
sa9dg@msda (1947 6.)

German specialists with
. families in Agudzera (1947)

3963565ma b3gznsmab-
©980bagab 5396959 ma
Lsbmgdo (babm3a, 1946 6.)

Houses built for German
scientists (Sinop, 1946)
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Lgz@n-b AMBsz335m0 aMgd@MEgda a. 335M(3bS3S S n. 333G Bamgma
3mb3mbyma bbaggdab gdb3gwa(3053n 5653 5(30L madg (1943 6.)
Future directors of SIPT I.Kvartskhava and I.Gverdtsiteli in the
expedition of cosmic rays in Aragats mountain (1943)

Ladgmas b3gasmab@gdo mypsbgdmsb gMhmsw s3dgMsda (1947 6.)
Soviet specialists with their families in Agudzera (1947.)
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35636900 gmMb >Mgbg mygob- 30896 §abgbo mpsbmsb gMmsw bmbwdda

056 5030 Mabob dns3mgdda (1947 B.)
(1948 6.)
Manfred von Ardenne with his Peter Thiessen with his family in Sukhumi
family in the vicinity of Ritsa (1947)
(1948)

356390 53mb 3969 L3zsbgmda  Bogmmonb Mama bzsbgm3an (1950 6.)
(19496.)

Manfred von Ardenne in Svaneti Nikolaus Riehl in Svaneti (1950)
(1949)
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6. baemeydzady, 0. 39399, 3. gmady, 6. @gdam@bsbmgn Ley@n-da
R. Salukvadze, 1. Vekua, P. Chelidze, R. Demirkhanovi in SIPT

©. %0g0s, 3. 060565330m0, A. ©gdambobmga, 5. 3mhgMnsgza
b §n-b 30-Bmabaogdy
D. Jiqgia, G. Mirianashvili, R. Demirkhanov, A. Kucheryev at the 30"
Anniversary of SIPT
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33509303mbgda 0. 35399, 6. dmammaydm3gn, 5. msgzbgmadg by§o-da
Academicians: 1. Vekua, N. Bogolyubov, A. Tavkhelidze in SIPT

WO KOAPUXARA|

oEPAI0BANME CTPYRTYR-t | (]
M DYHIAMEHTAMGIEE Co =0
CHMBHOTOHON NAATMGL

om0 4356036535 bogMmsdmMabm 3mbgggFgb(3093Ls s bydabsmgddg 533-Ja
Ilia Kvartskhava at International Conferences and Seminars in USA
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om0 43360 3b535b 0565336MImgda MIBMASGMEA0S3n
Ilia Kvartskhava’s laboratory staff

m. by3dssdzaman Jsbb-bL3g@MEmaMmogab EI6sa3M;M6 ©s by a-ab gobmgl dsb-
L3gd@PMIgG® "5a3335 -bmsb
O. Samadashvili — at mass-spectrograph device and state-of-the-art SIPT mass-
spectrometer “AGAVA”
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LadsMmggmmb bymddmzsbgmmds ©s ,bMgEd>3ab” JnbabEMa 5. bemsgl 3o
Lz ©n-30 39436nema Rsab nbnznEYsmMa bs3Mgga bymbsbymb 35dmabsb
Georgia’s Leadership and “SredMash” Minister E. Slavsky while testing an
individual tea harvesting device created in SIPT

LBG0-b M36533MMIgma M. Imbadg nbLGEYEIn 3gd3baman bamab s38mMI>GyYMa
»03358MAab” ©gIMbLEMaMgdabsb
SIPT employee R. Mosidze - demonstrating SIPT’s automatic “secateurs” to harvest fruits
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968396m-LOEYJHYAHYmo ©s Mg6§agbm-b3gd§Gmyma 56smadal
m33mM3GMMnsdn: 56 (36606 3. gmegmdyg, o. Rabemady, a. bacRoos-
39, 5. 39309, b. (306(35dg
X-ray structural and X-ray spectral analysis laboratory: from the left M.
Gopodze, T. Chikhladze, I. Kharchilava, A. Kutsia, N. Tsintsadze

3. amanhsndzoma s g. mmIsdg Jodoy mMIdmMsGmMMasda
Sh. Gogichaishvili and E. Lomadze in chemical laboratory
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3LL39d§MEMIgGMHnab MSdMESGMMns3n
333 3bb0sb: 3. gemabMs@m3s, b. gem 306, 6. 35335, 3. 30g3939, 3. masbgdmza
Mass Spectrometry Laboratory
From the left: K. Elistratova, S. Elkin, N. Shamba, A. Bigvava, K. Oganezovi.

G- Sgi'mgﬁnd ©5 3. %33696505 MI3MAE>GMMn>3n
Ts. Nebieridze and P. Jgerenaia in the Laboratory

. 3ngds35 5 3. gmbRsGMz0 by Bn-b gMmM0sb 33dmmgmam (376MA3an
L. Mikava and M. Goncharov in the computing center of SIPT

133



3. 3 Ensdzama, 5. mdasdzama, 3. §abgbn, m. bmgmmmgzs (mdamaba)
Sh. Burdiashvili, E. Oziashvili, P. Thiessen, L. Sokolova (Tbilisi)

F!mw'

993930 3mmgagda by§o-3a
Colleagues from Uzbekistan in SIPT
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0. §356 36535 bogMcmsdmMmabm 3mbgygMgbz0sby 533-30
I. Kvartskhava at International Conference in USA

R R R S N

5 x . g

0. 33960600gmo LygMcmsdmMmabm 3mbaygMgbnsty 0@smnsda
I. Gverdtsiteli at International Conference in Italy
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6. bagmeaydzsdg bog@mamsdmmabm 3mbggmgb30sdg Aybgmda
R. Salukvadze at International Conference in Russia

b3 §n-b 036533EMImda ISTC s CNCP-b bsgMosdmEabm 3mbggMab3ngddg
SIPT employees at the ISTC and CNCP International Conferences
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o

b Bn-b 0365336MImgda CNCP-bL bsgFHmsdmMabm 3mbegggMgb(3093%g
SIPT employees at the CNCP International Conference
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o

IPP 36mqgg@&ab P-466

390093930b g36baemgs
g0 3363 3m30Rns6

(Brookhaven National
Laboratory) g6 oo
Discussing IPP Project P-
466 results with Ady
Herschkovich
(Brookhaven National
Laboratory)

{ 3ol §absgbo bgdo-

3o (20146.)

Klauss Thiessen in SIPT
(2014)

a. 3Mbyggmadg 660
FTIR bL3348®mb 3m3-
0sb

G. Darsavelidze at 660
FTIR spnectroscone



LgE0-b M36533MMIgda LogMmsdmAabm 3mbggMgb (3098 s 3MbamgLgddg
SIPT employees at the International Conferences and World Congresses

bs3MgB39mm 3Mm(39Lg3ab dpaMown gobzams-
698ab b3dnGn S 33dmygbs, 2015, mMmdgmn  gmam 3mbafgba, 2013, amdqgoa

2015 - Sustainable Industrial Processing Summit Advanced Materials World
013, Turkey

& Exhibition 2015, Turkey

= 0%

= : i \
XVI bsgGosdm@abm 3mbggmgbsns, dsbomgdn,  333mygbgdoman bgasd@semdalb
dgomEgdo s §gd6mmmangda, 2014, dgmasmgoma 3mbggMgb3ns, 2012, 533
GEO 16th International Conference '"Materials, Applied Superconductivity
methods and Technologies', 2014, Bulgaria Conference, 2012, USA

‘_II' N =
gbzbomas Ig@smyManal g36m3abs L §o-b 3sg0momba 26 3sabab bopmg-

3mbaMgbo > 333meyqbs, 2014, 53bGMas LobBosemm 35dme3965%4 (2015)
European Powder Metallurgy Congress & SIPT pavilion at the 26 May Exhibition
Exhibition, 2014, Austria (2015)
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Lzn-b 036533 MImgdo s bFMIMgdn GMabGymo Ms3JAMdgdab EMHML
SIPT employees and the guest on tourist campaigns
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LgBo-b gmzamuFa 56bs3dma ,,boybygg”
SIPT Vocal Ensemble "Saunje"

bg@o-b LogbFsm MM 39b@Ma ,65980myba“.

3. 0356m30, 3. 039093dy, 3. 3603yGaba
SIPT Pop Orchestra “Nautilus”: V. Ivanov, G. Dgebuadze, A. Grishutin

=) e

bgdo-b m3nmob503g dbs§ 35605 3madab bg3690a
SIPT SelF-Taught Artists Club members
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g, Pler -y - ‘ " 4 y £
by E0-b M36533HMIMdab ggbdnMananb ayboan
SIPT football team
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bog@sdmMabm badg6agem 3mbagggMmgboab ,,0365350Mm3g

dsbamgdo s §gdbmmmangdn” 3GmaMmads

Program book of International Scientific Conference
~Advanced Materials and Technologies”

International conference
ADVANCED MATERIALS AND
TECHNOLOGIES

=--sn===--= PROGRAM BOOK =--=========

21-23 OCTOBER 2015

Thilisi, Georgia
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ORGANIZING COMMITTEE

Guram Bokuchava—chairman (Georgia)

Klaus Thiessen (Germany), Irakli Jordania (Georgia), Fi do Marqui
(USA), Ucha Dzodzuashvili (Georgia), Milton Torikachvili (USA), Archil
Prangishvili (Georgia), Ekaterine Sanaia (Georgia), Patrick Gray (UK), Ivan
Nekliudov (Ukraine), Alex Mirianashvili (Georgia), Lukyan Anatychul

(Ukraine), Viadi Kuchukhidze (Georgia), Umar  Salithbaev
(Uzbekistan), Anzor Guldamashvili (Georgia)) Giorgi Darsavelidze
{Gmg;z}. Boris  Shirel (Ukraing), Al 3 Sh £ 1 (f v—}‘

Nikoloz Chikhradze (Georgia), Giorgi Esadze (Georgia)

REGISTRATION

9:30- 10:00 AN, 21 October, Georgian National Academy of Sci
Academy Session Hall

(Address: Ne52, Rustaveli Ave, 5* floor)

OPENING OF THE CONFERENCE AND PLENARY REPORTS
10:00 AM, 21 October, Georgian National Academy of Sciences, Academy
Session Hall

ORAL AND POSTER SESSION
10:00° AM, 22-23 October, Radisson Blu Iveria Hotel
(Address: Nel, Rose Revoludon Square)

ATTENTION

Participants in the conference have 15 munutes to present their papers and 3
minutes for questions and answers. There may be changes in the

order of presentations, which participants will be duly notified about

Participants have to arrange their posters on the poster boards before the poster
session begins. There should be two posters on each side of the board.




22™ October
= Oral Session
10 Registration
Openmng of the jubiles session dedicated to the Institute
” b . Nt 4 Presid
1010 é‘zwym‘mium of Sciences. Acad ;?i Time Author Time Author
Drbio.se.. Professor George Kvesitadze K Thisssen Z Gaguchia
101100 Mimster of Education and Science of Georgia — Lamar Photovoltaics Research Hydmstatic Pressure Effects
Sanikidze 10°-107 |and Application atthe | 10%-10% |20 e S“??“’fb‘:""mg tap
107107 Minister of Defence of Georgia - Tinana Khidasheli Science and Techmology s ) i
30 1108 Director of Sokhumi Ilia Vekua Institute of Physics and Park Berlin Adlershof
1011 Pactiaatiae Bay Rb.Ferfis,
ogy - Guram Bokuchava K Barbakadze
1*%i® Director of Stzte Military Scientific-Techmcal Center Development of T
i “DELTA” - Ucha Dzodzuashvili thermoelectric - and p- A Pellmishvili
Memories of the Istitute "A" (von Ardenne) dunng tihe SiamGeas dllryz v .y |Agud-phase explosive
1911 | 1945-1952 years - Technology Park WISTA, Berlin, 00 | ertion om these | 107107 |fabricaton
Germany — Khus Thiessen bt T of superconducting MgB:
RRATE Coffee break batteries, working in air At poses
117130 Tubilee greetings till tenperature 1000°C
[E 5 g Furshet-Lunch L Metskhvarishvili
Plenari Session . Influence of fifth group
L. Anatychuk 10%11® élcrcml::;m of | 10%q1% |clementson .
15%15® Historical aspects, state of the art and trends of further SOlnamograting liyers superconductive properties
development of th Jectricity of high temperatre
z superconductors
15%16% %.:mq-w 2 Fanofi B.Shirokov
4 Physics d’Cﬂrbcu_ll\m.lbe Nalxxﬂmﬂ and . The gas-phase
Nanostructured Materials for Multifimetional Applications Sopsitom metids G Dgchuadze
M_‘ Torikachvili . ) 119410 the development of 1o Cryogenic Vacuum
16%16% High-p studies of novel ducting and thermoelectric Technologies of
met 1l converters and Achievement and Prospect
A. Guldamasavili heteroepitaxial
16%17% Major stages ¢f Ion implantation development in llia
Vekua Sukhumi Institute of Physics and Technology 1® Coffee break
YuKozyrev VLevenets G Kviniladze 15167 | N.Chikhradze
11%.12% | Photoelectric properties | 11%12% |Detection of the source of Effictency of application Bulk nanocomposites by
of 51/Ge radioactive contamination in | | 157167 fﬁfmﬁlﬁwﬂm 3‘113!:3_“1—‘ EE——
: P = y sion co on of
hrmomluc:;;:cst:uh the NPP region o _ =P
N. Dolidze L Sadikov production of high quality
Effect of Light Spectral Neutron Activation Gahs singe crystals
Composition on Analysis of High Purity 167167 Coffee break
12%.12% | Photoelectric Properties | 11%.12 | Materials in Institute of V.Vardanyan
of Ton Doped Silicon Nuclear Physics of L. Ichkitidze Investigation and Design of
Uzbekistan Academy of 162 g% | Mechanical Properties 169160 | Metal to Ceramic Bonding
Science E of the Buls E Technologies for Particle
V.Kirtskhalia A.Chirakadze MNanobiomaterial Accelerator’s Vacuum BF
Influence of Earth's Geopolitical Changes and Nemdow
graviaonal field on New Ecological Challenges L Nadiradze, N.Jalagonia
the thermodynamic in the Context of Investigation of Optical Impregnation of Iron (II,
characteristics of ideal Management of the 169.17% | Absorpticn in IV 16%17% | Compounds in Wood
129129 | gases 17217% | industrial and Municipal Compounds and Their Reduction till
‘Waste in the Post Soviet Nano Zero-valent Iron
Space. Prospecnve of A Sichinava
“green” utilization of Investigation of S. Hayrapetvan
agncultural waste in photoelectnic sepsitivity Manganese Dioxide (MnO3}
Georgia 1717 | spectram thenear mfrared | 17™-17% |- Contaming Composite
™ LUNCH radiation Tnge of p-n Sorbents
14715 Poster Session stcaires formed on 5i-Ge
? L. Gurchumelia
Z.Jibuti
BT Development of technology
V. Kulikauskas g Original technology of :
Tnvestigation of SiOSi P. Kervalishvili 172179 fxs{g:;:tlusis ofmodern| 17%179 |for production of new types,
15%15* | Structure Combine 13m.q5% |Boron isotope enriched materials by photon e el ampgarte firs-
o s hene based neutron o i 4 extinguishing and fire- prot-
Implanted by Zn* and £ep irmadiation ! 2
O Ton SensOrs ective materials
LEurashvili T. Kuchukhidze
| Mechanical relaxation Fabrication and Smdy of
15715 | processes in 15%15% | Alumina Based Matmx
| menocrystalline Si-Ge Composite Ceramics
alloys.
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23™ October
Oral Session
Meeting room 6
Time Author Time Author
] A N Kekelidze
el N
10710 : 4 1010 | Creation of Radiation
A pla boon Resistant Materals
cluster.
MMebonia L. Jibut
Physical properties of Development of
102107 nanograiting layers 10210 technology receiving thin
dielectric layers for micro
and nanoelectronics
N, Bichiashvili
E.Kobakhidze Arsenic-Containing  Ore
Development Production Waste
10811 directions of the energy 109117 Monitering and
converters based on Possibilities of
semiconductor p-n Remediationin Racha-
Junctions Svaneti Regions of
Georzia
= U. Kurhanov
l{ﬁj{? o | Possible metal-insulator
1t Tl i 20 11%-11% | transitions and nanoscale
thermoelectric 5
kTt phase separation m hole-
doped cuprates
17=n® Coffee break
TTRERL] Poster Session
e Cllosing of the Conference

14.M. Mostafavi, A Tadjeddine, Ch. Humbert, P. Kervalishwli, I

B:zhalava, T
Berberasivilt

Evintradze,

M Tsirekidze,
Studying Phyzical Charactenistics of Nano-Bio-

Materials for Sensory Application

15.

G. Eakabadze, T.

A Sarieev, Sh Maklhkamov, M. Kalanov, M. Erdonov, - Rustamova,

5. Balaev, K. Elolmedov Copper - Oxveen Precipitates in  Neutron
Transmutation Silicon
16. 4. Bibilashvili, R. Gnlyaev, N.

Dolidze, G. Skliladze, Z. Jibuti Low-

Temperature Method of Formation of GaN Nanofilms

17. . Marsagishvili,
M. Gachechiladze, J. Metreveli
some physical characteristics of electrolytic mickel coatings

capper

18.Z Jabua, 4. Gigineisiali

G Mammashal, G. Tarshvili, N
Study of temperature dependence of

Ananiashaali,

on

Preparation of some rare earth element

compounds films and their mechanical strength

I_Aneli,

L Nadareishvili,

M. Belotashvili

Functionally graded

polvmer composites with electric and magmetic properties

Group of Inorganic
R Tushurashli,

T. Ehuchua,

.M. Avaliani  General Overview of Synthesis and Properties of a New
Polymers Double Condensed Phosphates
D. Chorgolashvili,

N Kobaladze

M. Alefishvili, E. Gelashwili Utilization of scrap ties by low-
temperature pyrolysis and investigation of obtaimed Products

I Petriashvili Study on the Po

Tt

22 M Nadareishvili, T. Gegechkori, G. Mamniashwli, T. ngg'.rmd 2,

for Changing the Ak

Spectra of Photocatal)‘hc TiO: Nanopowders with  the Ajm. of
Improving Their Efficiency

=
[

the

L Anel,

Matenials Surfaces

24

N Bakradze, T. Dnumbadze Effect of Laser Radiation on
Electric Conducting and

Magnetic Properties of Polymer

E. Ibragimeva, Sh. Malikewi, T2 Pikuli, M. Inldashevi, 1. Sandalovi,

E. Insupovi, Kh. Ehamidowi Promising Matenals Obtamed by Coal
Ash Separation

A Guidamashl,

N. Eutsia, Yu. Nardayva

Ts. Nebieridze, A

Sichinava Surface Modification of AISI310 and 440C Steels by Ion
Implantation

R Shamugia The model of assessment of the mmpact of a temporal-

redundancy oun to the implementation of job m the technical system
with the subsystems of detection of failures of the servers and of their
TRCOVETY
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POSTER SESSION
MOCTEPHAA CECCHA

1. I Paghava, M. MetskTwarishvili, M. Beridze, I Ealandadze, M,
Evirtkashvili Investigation of n-51  crystals uradiated by high-energy
protons through the Photo-Hall method

2. L Paghava, M. Metsklvanshwili, M. Beridze, I EKalandadze, M
Evirikashvli Growth Defects Radiation Annealing in n-5i crystals

received by the zone melting

3. A.Tutumjyan Semiconductor Structures for Low-Temperature
Switches based on Germanium Doped by Antmony and Mulh-
Charged Gold Impunties

4. I Tabotadze, M Kadarnia, G. Chubimndze, L. Gapishwli, T

Melashyvili, K. Komakhid;e Influence of Argon Ion Imadiation on the
Electmcal Characteristics of Si-Ge Substrates
. E Khutsishal, N Khutsishvil, I Gabriclidze, N Kobulashwl, N
Kekelidze Removal of Impurities from Metallurzical Silicon
6. Sh. Makhmudey, Sh. Makkhamov, A. Sulnimanov, R. Rafikov, K
Bakmatov, K. Ergashev Influence of Boron concentration on
charge carriers lifetime in neutron-doped Silicon
. I Pavliashwli, 4. Tumnjyan, G.Tsertsvadze Deposition of Porous
Silicon Dioxide Films by Sol-Gel Method
8. A Sichinava, I Nardata, N.Gapishvili, G. Avchuad;e, I's. Nebieridze,
O Kashia Influence of Argon Ion [radiation on Mechanical
Properties of Monocrystalline Si-Ge Allays
9. EBasarin, I Tabatadie, M. Reklwiashvili Obtaining and
mvestigating materials for anti-sublimation of medium temperature
branches of thermoelements and thetmobatteries based on PbTe and
GeTe
A.Ugulova, §. Chkhaidze, Sh.  Eeknfia, M. Veruloshal
De:em:lmnan of the magnetic amisotropy constant of nanoparticles
of the low-temp heat capacity
11 Z lm dosanidze, G. Boluchava, I. Sulaberidze, 17 Kuchuklvidze, D.
Bershli For holographic raster  concentrator photodiade matrix
12.R. Melkadze, A. Didebashwilil, G. Kalandadze, G. Peradze, T.
Makalania, Z. Chakhnakia, K Chitaia -  Nanoheterostmcture for X-
Ray Sensors
13.Is.Gagnidze, R Chagelishvili, N Chavtasi
methods of recovery of gold from antimony

Ln

=

10..

Nontraditional
ores and confrates

27. I Chelidze, L. Ennidze, M. Chankashvali, T. Loladze Amimal hair

as biological mdicator for heavy metal pollution in the two regions of

a

28._’\!.i"n"l:|"ash-'r'.l'i, U7 Dzodznasinili, ILJanelidze The role of manne
chlonide m the cloud particles formation for the different phase
structares with artificial increasing of precipitation and mpact on the
hail processes

29.D. Pataridze, M EKvinikadze, D. Euparadze, V. Kirakosyan, N
Ehundadze Radiation ecology in westem Georgia

30.E.Sanaia, G.Bolmchava, R Chedia. Synthesis and consclidadon of
superconductor magnesium diboride

LA Gevergyan, T, Avagyan, 4. Simonyan, 1. Dekhtiarow, T°

Danteiyan, I. Mrchyan, 17 Vardanyan Design & fabrication of

the expenimental diffusion welding machine

I Euchulklidze, N. Jalabadze, G. Kvartsihava, 0. Lekashvli, N.

Jalagonia, R Chedia Powdery composites for matrnix ceramics
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Thank you for taking part in the international

conference

ADVANCED MATERIALS AND
TECHNOLOGIES



3Mbxgmgb300L Imblgbgdgda ged8moazs IBmsms 3Mgdamab boboo.
The Conference materials were published in proceedings.
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