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sfti TbilisSi

af xa zeT Si sa o ma ri moq me de bis (1992-
1993ww.) das ru le bis Sem deg in sti-
tut Si im dro is Tvis mo mu Sa ve Ta nam-
Srom le bis di di na wi li iZu le bu li 
gax da so xu mi da e to ve bi na da Tbi lis-
Si gad mo su li yo. sa qar Tve los mTav-
ro bis ga daw yve ti le biT sfti 1993 
wlis de kem ber Si Tbi lis Si da fuZ nda. 
sa xel mwi fos me Ta u ris uSu a lo mi-
mar TviT sa er Ta So ri so sa mec ni e ro 
sa zo ga do e bi sad mi, sa mec ni e ro fon-
de bi sa da prog ra me bis dam fuZ ne bel 
sa xel mwi fo Ta mTav ro be bi sad mi, Tbi-
lis Si da fuZ ne bul ma sfti-ma sa er-
Ta So ri so sa mar Tleb ri vi aRi a re ba 
mi i Ro. in sti tu tis Tvis da mTli a nad 
sa qar Tve los Tvis im mZi me omis Sem-
dgom wleb Si in sti tuts Ta vi an Ti Se-
saZ leb lo bis far gle b Si Ta nad go mas 
uwev dnen: sa qar Tve los mec ni e re ba Ta 
erov nu li aka de mia, mec ni e re bi sa da 
teq no lo gi is ko mi te ti, iv. ja va xiS vi-
lis sa xe lo bis Tbi li sis sa xel mwi fo 
uni ver si te ti, sa qar Tve los teq ni ku-
ri uni ver si te ti, sa mec ni e ro-sa war-
moo ga er Ti a ne ba `mi o ni~ da sxva. ama ve 
pe ri od Si gan sa kuT re biT qme di Ti iyo 
Tbi li sis sta bi lu ri izo to pe bis in-
sti tu tis (di req to ri T. ab zi a ni Ze) 
dax ma re ba, ro mel mac Ses Zlo ram de-
ni me aTe u li Ta nam Srom lis da saq me ba 
da ma te ri a lu ri uz run vel yo fa.

2001-2005 wleb Si sfti-s xel mZRva ne-
lob da Ter mo e mi si u ri gar dam qmne-
le bis fi zi kis cno bi li spe ci a lis-
ti, teq ni kis mec ni e re ba Ta doq to ri, 
pro fe so ri val ter gi or gis Ze ka Sia. 
im wleb Si sfti-m ga na ax la kav Si re bi 
yo fi li ssrk-s wam yvan sawarmoeb Tan, 

SIPT in Tbilisi

After some military actions in Abkhazia 

(1992-1993) most of the personnel of the 

Institute had to leave Sukhumi for Tbilisi. As 

decided by the Government of Georgia, in 

December 1993 SIPT settled down in Tbilisi. 

Thanks to the direct appeal of the State leader 

to the international scientifi c 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, 

Tbilisi Javakhishvili State University (TSU), 

Georgian Technical University, the Scientifi c 

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 diffi culties the Institute continued 

to strengthen contacts with international 

scientifi c 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 

Scientifi c 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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sa dac mim di na re ob da er Tob li vi sa-
mu Sa o e bi Ter mo e i si u ri gar dam qmne-
le bis fi zi ka Si da Ter mo e mi si ur re-
aq tor-gar dam qmne le bis ra di a ci u li 
usaf rTxo e bis sa kiT xeb Si. sfti-s Zi-
ri Ta di miR we ve bi am mi mar Tu le biT 
Se su lia 2002 wels ga mo ce mul mo nog-
ra fi a Si [1].

in sti tu tis mdgo ma re o ba ra di ka lu-
rad Se ic va la 2011 wlis me o re na xe-
var Si, ro de sac sfti ga day va nil iq-
na Tav dac vis sa mi nis tro Si, ker Zod, 
sam xed ro-sa mec ni e ro centr `del-
tas Tan~ ko o pe ra ci a Si da mas ga da e ca 
far Ti la bo ra to ri ul-teq no lo gi u-
ri ba zis gan vi Ta re bis Tvis g. wu lu ki-
Zis sam To in sti tu tis te ri to ri a ze. 
in sti tu tis Ta nam Sro mel Ta Za lis-
xme viT, mTav ro bis, sstc `del tas~, 
di di bri ta ne Tis ener ge ti ki sa da 
eko lo gi is sa mi nis tros sa er Ta So ri-
so pro eqt `da xu ru li bir Tvu li qa-
la qe bis~ (xel mZRva ne li pat rik grei), 
sa er Ta So ri so da erov nu li fon de bis 
gran te bis xel Sew yo biT in sti tut Si 
da iw yo sa mec ni e ro-sak vle vi la bo ra-
to ri e bis Ca mo ya li be ba in sti tu tis-
Tvis tra di ci u li mi mar Tu le be biT, 
ro mel Ta aR Wur va da ga nax le ba dRe-
sac mim di na re obs.

mi u xe da vad siZ ne le e bi sa, in sti tu ti 
aq ti u rad ga nag rZob da sa er Ta So ri-
so sa mec ni e ro cen treb Tan kav Si re-
bis gan mtki ce bas da Te o ri u li, teq-
ni ku ri da teq no lo gi u ri prob le me-
bis da mu Sa ve bas: Te o ri u li kvle ve bi 
plaz mis fi zi kis zo gi erT sa kiT xeb-
ze; na xe var gam ta ru li eleq tro ni-
kis Tvis io nim plan ta ci u ri ma sa le-
bis Seq mnis teq no lo gi e bi, Tsu-s ssk 
`eleq tro nul teq ni kas Tan er Tad~ 
(n. xuWua); Sa vi zRvis eko lo gi u ri da 
ener ge ti ku li prob le me bi; ze suf Ta 
da riS xa nis war mo e bis teq no lo gi e bis 
da ner gvis pro eq ti; kri o teq no lo-
gi e bis ga mo ye ne bis Se saZ leb lo be bis 
kvle va teq ni ki sa da teq no lo gi e bis 
sxva das xva mi mar Tu le biT. 

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 

identifi cation 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 

teq.mecn.doqtori, profe-
sori valter kaSia
sfti-s direqtori 

2001-2005 ww.

Doctor of Technical 
Sciences, Professor 

Valter Kashia
Director of SIPT 

(2001-2005)
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1994 wli dan sfti-s Ta nam Srom leb ma 
Ta vi anT Tbi li sel ko le geb Tan er Tad 
ga ag rZe les mu Sa o ba Ter mo e leq tro o-
ba Si, ro me lic dRe sac inar Cu nebs aq-
tu a lo bas. saw yis etap ze in sti tu tis 
Ta nam Srom le bi mu Sa ob dnen Ter mo-
e le men te bi sa da ba ta re e bis Seq mni-
saT vis au ci le bel da nad gar-mow yo-
bi lo ba Ta kon stru i re ba ze, maT mi er 
ad re mi Re bu li Se de ge bi sa da li te-
ra tu ru li mo na ce me bis sa fuZ vel ze 
op ti ma lu ri ma Ra le feq tu ri Si-Ge Se-
nad no be bis kon cen tra ci is dad ge na ze. 
Ca ta re bu li sa mu Sa o e bi war mo ad ge nen 
sfti-Si ad re gan xor ci e le bul pro eq-
tTa lo gi kur gag rZe le bas. 

am mxriv aR sa niS na via 2003-2005 wleb-
Si Ses ru le bu li STCU-s er Tob li vi 
pro eq ti xar ko vis fi zi ka-teq ni kis in-
sti tut Tan er Tad №Gr-20 `bo ris kar-
bi di sa (B

4
C) da si li ci um-ger ma ni u mis 

(Si-Ge) Se nad no be bis fu Ze ze efeq tu-
ri ra di a ci a me de gi Ter mo e leq tru-
li ele men te bis da mu Sa ve ba~, rom lis 
par tni o ri iyo aSS-s South Dakota School 
of Mines and Technology, College of Materials 
Science and Engineering (pro fe so ri fer-
nan do mar ku si). pro eq tis mi za ni iyo 
bo ris kar bi di sa da si li ci um-ger ma-
ni u mis Se nad no be bis fu Ze ze ra di a ci-
a me de gi ma Ral tem pe ra tu ru li Ter-
mo e le men te bis da mu Sa ve ba bir Tvu li 
re aq to re bis siT bu ri ener gi is eleq-
trul Si pir da pi ri gar daq mnis ma Ra li 
efeq tu ro biT. pro eq tis far gleb Si 
gan xor ci e le bu li kvle ve biT dad gin-
da, rom ste qi o met ri a Sec vli li 11B

6,5
C 

da 11B izo to pis ma Ra li kon cen tra-
ci iT dam za de bu li bo ris kar bi dis 
p-Stod da fos fo riT le gi re bu li 
si li ci um-ger ma ni u mis n-Stod ga mo-
ye ne biT Se saZ le be lia ma Ral tem pe-
ra tu ru li ra di a ca me de gi efeq tu ri 
Ter mo e leq tro ge ne ra to ris Seq mna. 
un da aRi niS nos, rom 11B-fu Ze ze dam-
za de bu li ni mu Se bi uz run vel yo fen 
ra di a ci ul mdgra do bas 10B(n, α)6Li 
bir Tvu li re aq ci is ar mim di na re o bis 

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
4
C) 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 effi ciency 

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 11B
6 5

C and 11B 

isotope as p-branch and the phosphorus-

implanted silicon-germanium as n-branch 

a high-temperature radiation-resistant 

effi cient thermoelectric generator can be 

constructed. It should be mentioned that 

specimens produced on the 11B-basis ensure 

radiation resistance because of the absence 

of 10B(n,a)6Li nuclear reaction, which is 

of particular signifi cance when using the 

reactor as a source of heat. High mechanical 

properties of boron carbide, relatively 

low density (£2,5 g×cm-3), the possibility 

of obtaining temperature radiation and 

corrosion resistance, the optimum value of 

the Seebeck coeffi cient 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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ga mo, ra sac gan sa kuT re bu li mniS-
vne lo ba aqvs siT bos wya rod re aq to-
ris ga mo ye ne bis Sem Txve va Si. bo ris 
kar bi dis ma Ra li me qa ni ku ri Tvi se-
be bi, Se da re biT da ba li sim kvri ve 
(≤ 2,5 g∙sm-3), tem pe ra tu ru li ra di a-
ci u li da ko ro zi a me de go bis, ze e be-
kis ko e fi ci en tis op ti ma lu ri mniS-
vne lo bis far To di a pa zon Si mi Re bis 
sa Su a le bam aC ve na, rom bo ris kar bi di 
war mo ad gens per speq ti ul ma sa las 
Ter mo e le men tis p-Sto saT vis.

2006 wli dan sfti-s xel mZRva ne lobs 
doq to ri gu ram var la mis Ze bo ku Ca va. 
ama ve wli dan sfti-Si gan xor ci el da 
sa mec ni e ro-teq no lo gi u ri mi mar Tu-
le be bis Ca mo ya li be ba da Se sa ba mi si 
sa mec ni e ro struq tu ru li er Te u le-
bis Seq mna, ga i zar da in sti tu tis Car-
Tu lo ba sa er Ta So ri so sa mec ni e ro 
kvle veb sa da pro eq teb Si.

2006 wels qve ya na Si gan xor ci e le bu li 
ga naT le bi sa da mec ni e re bis re for mis 
Se de gad in sti tu ti ga moy va nil iq na 
mec ni e re bi sa da teq no lo gi is de par-
ta men ti dan. man mi i Ro sa ja ro sa mar-
Tlis iu ri di u li pi ris sta tu si da 
sa qar Tve los ga naT le bi sa da mec ni e-
re bis sa mi nis tros sis te mis daq vem de-
ba re ba Si mo eq ca. 

arat ra di ci u li ener ge ti ka da 
ener gi is ga nax le ba di wya ro e bi. 
sfti-s arat ra di ci u li ener ge ti kis 
la bo ra to ria (xel mZRva ne li doq to-
ri k. bar ba qa Ze) Se iq mna 2006 wels. 2006 
wli dan in sti tut Si Seq mni lia Ter-
mo e leq tru li Si-Ge Se nad no be bis: 
sin Te zi re bis va ku u mu ri in duq ci u ri 
Ru me li, fxvni le bis dam za de bis gri-
ga lu ri da bur Tu le bi a ni wis qvi le bi, 
fxvni le bis kom paq ti re bis va ku u mu ri 
in duq ci u ri cxel wne xi, ma si u ri ni mu-
Se bi sa gan pro fi li re bu li ni mu Se bis 
dam za de bis Si gaW ris al ma sis dis kis 
Car xi,

was transferred to the subordination of 

the Ministry of Defense, in particular for 

cooperation with the Military Scientifi c-

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, 

scientifi c-technology direction was 

created in the Institute, with appropriate 

scientifi c-structural units, involvement in 

the international scientifi c 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 profi le 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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Ter mo e leq tru li ba ta re is cxe li da 
ci vi ko mu ta ci u ri fir fi te bis da na-
wev re bis ga re Wris al ma sis dis ke bis 
Car xi, Ter mu li da mu Sa ve bis Ru me li 
sa mu Sao tem pe ra tu riT 1400°C da ni mu-
Se bis eleq tro fi zi ku ri ma xa si a Teb-
le bis gam zo mi mow yo bi le be bi; in sti-
tu tis mi er Se Ze ni lia na nof xvni le bis 
da mam za de be li pla ne ta ru li wis qvi-
li `RETSCH” PM-100 CM (ger ma nia), 
ma Ra li ga di de bis (2000-mde) op ti ku-
ri mik ros ko pi `Nicon” da sxva sa Wi ro 
xel saw yo e bi da ma sa le bi. 

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 Si
0,95

Ge
0,05 

alloys with a small content 

of Germanium and the construction of a 

Si-Ge-s sinTezirebis induqciuri Rumeli (k. barbaqaZe da z. isakaZe) 
da planetaruli wisqvili  “Retsch” PM- 100 CM (m. barbaqaZe)

Si-Ge synthesizing induction furnace (K. Barbakadze, Z. Isakadze)  and 
planetary ball mill RETSCH PM-100 CM (M. Barbakadze)

d. mxeiZe dilatometrTan 
AD-DTA tipis muSaobis dros

D.Mkheidze at  working with 
AD-DTA type dilatometer

i. tabataZe minimacivris 
awyobis dros

I.Tabatadze during mini-
refrigerator assembly
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mim di na re obs ger ma ni u mis mci re Sem-
cve lo bis n- da p-ti pis Si

0,95
Ge

0,05 
Se-

nad no be bis da mu Sa ve bi sa da maT fu Ze-
ze 20-30 vt sim Zlav ris Teg-is Seq mnis 
sa mu Sa o e bi. mi Re bu lia sxmu le bi da 
me ta lo ke ra mi ku li Se nad no be bi da 
Ses wav li lia ma Ti eleq tro fi zi ku ri 
ma xa si a Teb le bi. da mu Sa ve bu lia Ter-
mo e leq tru li ba ta re e bis sa ko mu ta-
cio ga das vle bi da ma Ti Teg-is ko leq-
tor Tan da ma kav Si re be li ma Ral tem pe-
ra tu ru li ma sa le bi.
2008-2010 wleb Si Ses rul da STCU-
GNSF-is er Tob li vi pro eq ti (№4655 – 
STCU, №08/354 – GNSF), ̀ ma Ral tem pe ra-
tu ru li he li o Ter mo e leq tro ge ne-
ra to ris da mu Sa ve ba da sac de li ni mu-
Sis Seq mna~, rom lis uc xo e li par tni o-

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 batteries and high-

temperature materials connecting them with 

the TEG.

In 2008-2010, the STCU-GNSF Joint Project 

№4655 – STCU, №08/354 – 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 

helioTermoeleqtrogeneratoris 
principuli sqema da awyobis samuSaoe-
bi (marcxnidan: m. rexviaSvili, a. kucia, 

z. isakaZe)
Basic circuit of a solar electric generator 
and assemblage work (From the left: M. 

Rekhviashvili, A. Kutsia, Z. Isakadze)

m. biliseiSvili Termoeleqtrul batareis 
eleqtromaxasiaTeblebis gazomvisas

M. Biliseishvili measuring electro parameters of TEB
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ri iyo University of Windsor, Department of 
Physics. Ca ta re bu li ana li zis Se de gad 
Se ir Ca ka seg re nis ti pis or sar ki a ni 
op ti ku ri sis te ma. mas Si mzis sxi ve bis 
Sem kreb Zi ri Tad sar ked 144 sm di a met-
ris sa te li tu ri pa ra bo lu ri Tef Si 
iq na ga mo ye ne bu li, rom lis ze da pi ri 
sar ki se bu ri or ga nu li fi riT iq na 
da fa ru li. gaT vli li da dam za de bul 
iq na am Tef Sis Se sa ba mi si me o re, mci re 
zo mis sfe ru li sar ke, ga miz nu li mzis 
sxi ve bis 180°–iT Se mo sat ri a leb lad 
da op ti kur Rer Zze Se sak re bad. op ti-
ku ri sis te ma moZ ra o ba Si moh yavs mzis 
mi dev ne bis mow yo bi lo bas, rom lis 
mgrZno bi a re ele men ti Sed ge ba 4 fo-
tot ran zis to ri sa gan, ro mel Ta gan 
mi Re bu li sig na li ga da e ce ma mar Tvis 
eleq tro nul bloks. dam za de bul iq na 
4 mo no li Tu ri Ter mo e leq tru li ba-
ta rea n- da p-ti pis po lik ris ta lu ri 
Si

0,90
Ge

0,10
 Se nad no be bis fu Ze ze. Ti To e-

u li maT ga ni Se i cavs mim dev ro biT Se-
er Te bul 24 Stos (12 n-ti pis, 12 p-ti-
pis), ro mel Ta zo me bi iyo 0,32x0,32x2,5 
sm3. ma Ti cxe li mxa re ko mu ti re bu lia 
Rrmad le gi re bu li Si

0,95
Mo

0,05
+0,2 won.% 

B Se nad no bi sa gan dam za de bu li 0,3sm 
sis qis me ta lo ke ra mi ku li fir fi tiT. 
mim dev ro biT Se er Te bu li Ter mo e leq-
tru li ba ta re e bi ga moc di li iq na op-
ti ku ri gac xe le bis pi ro beb Si. he li o-
Ter mo e leq tro ge ne ra to ris sac de li 
ni mu Sis kvle vam aC ve na mo ce mu li kon-
struq ci u li ga daw yve ti le bis da op-
ti ku ri sis te mis Ser Ce vis sis wo re. 
pa ra le lu rad mim di na re obs sa mu Sa-
o e bi da bal tem pe ra tu ru li Ter mo e-
leq tru li ma sa le bis ba za ze sxva das-

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 fi lm. Another small-size 

spherical mirror, the above mirror-like, was 

computed and manufactured, intended for 

1800 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
0,90

Ge
0,10 

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 

cm3. Their hot side is switched to a 0.3-cm 

thick ceramic plate made of deep-alloyed 

Si
0,95

Mo
0,05

+0,2 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
2
Te

3
 alloy have been studied at 

room temperature; a mini refrigerator of 

different refrigerating capacity cold was 

dabaltemperaturul Termoele-
qtrul masalebze (Bi-Te- Se-n da Bi-
Te-Sb-p)  Seqmnili “turistis qvabi“ 

(4-12 vt) da Termosi 

“Tourist pot” (4÷12 W) and thermos 
made of low-temperature 
thermoelectric materials 

(Bi-Te- Se-n and Bi-Te-Sb-p)
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xva da niS nu le bis ga ma ci ve bel-ga maT-
bo be li mow yo bi lo be bis Se saq mne lad. 
oTa xis tem pe ra tu ra ze Ses wav li lia 
Bi

2
Te

3
 Se nad no bis fu Ze ze Seq mni li 

Ter mo e leq tru li ba ta re e bis Ter mo-
e leq tru li ma xa si a Teb le bi; ga an ga ri-
Se bu li, dam za de bu li da ga moc di lia 
sxva das xva si ci vis war ma do bis mi ni-
ma ci va ri. op to e leq tro ni kis moT-
xov ne bi saT vis dam zad da mi ni ma civ ris 
eq spe ri men tu li ni mu Si, rom lis ga ci-
ve bis tem pe ra tu ra – 450C -ze da ba lia; 
Ses ru le bu lia Ter mo e leq tru li mi-
ni ge ne ra to ris ma xa si a Teb le bis op ti-
mi za ci is sa mu Sa o e bi, rom lis sa fuZ-
vel zec dam za de bu li da ga moc di lia 
eq spe ri men tu li mi ni ge ne ra to ri. 
sa qar Tve los erov nu li sa mec ni e ro 
fon dis mi er ga moc xa de bul 2006 wlis 
pir vel kon kur sSi ga mar jve bis Sem deg 
Se saZ le be li gax da pro eqtis – `sa-
qar Tve los ma Ral mTi an ara e leq tro-
fi ci re bul sof leb Si ga nax le ba di 
ener go re sur se bis kom pleq su ri kvle-
vis~ gan xor ci e le ba (gran ti №GNSF/
ST 06/7-026, xel mZRva ne li doq to ri 
k.ko ba xi Ze).  sa mi wlis gan mav lo ba Si 
gan xor ci el da 30-ze me ti sa ve le-sak-
vle vi eq spe di cia fSav Si, xev su reT sa 
da xev Si. sa mec ni e ro kvle veb Si, mzis 
da qa ris ener go pa ra met re bis ga sa-

calculated, manufactured and tested. For 

optoelectronic purposes a prototype mini 

refrigerator was constructed, the temperature 

of freezing was lower than -450C. 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 fi rst grant 

by Georgian National Science Foundation, 

the implementation of the project “A 

Comprehensive Research of Renewable 

Energy Resources in Mountain Non-

electrifi ed Villages of Georgia” (grant 

#GNSF/ST 06/7-026, leader Doctor K. 

Kobakhidze) became possible. 

Over 30 fi eld 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 fl owing  streams 

fSav-xevsureTsa da xevSi 

eqspediciebis mier ganxor-

cielebuli kvlevis adgile-

bi (moniSnulia droSiT)

Sites researched by expedi-

tions in Pshav-Khevsureti and 

Khevi (indicated by fl ags)
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zo mad ga mo i ye ne bo da Onset-is kom pa-
ni is HOBO-s ti pis xel saw yo e bi. mzis 
ja mu ri ra di a ci i sa da qa ris siC qa ris 
mniS vne lo be bis ga zom va da Ca we ra xde-
bo da av to ma tur re Jim Si. eq spe di ci e-
bis dros pa ra le lu rad xde bo da Cam-
di na re na ka du le bis hid ro teq ni ku ri 
po ten ci a lis gan saz Rvra. 
Ca ta re bu li kvle ve bis ana li zis Se de-
gad ga ni saz Rvra ga nax le ba di ener gi is 
wya ros (wylis, qa ris da mzis) yve la ze 
op ti ma lu ri va ri an te bi ama Tu im ad-
gil mde ba re o bi saT vis. yo ve li ve ze-
moT qmu lis gaT va lis wi ne biT so fel 
uka na fSav Si pro eq tis far gleb Si 
ai go mzis in di vi du a lu ri sis te me bi 
sac xov re be li sax le bis ga na Te bi saT-
vis da er Ti di di sis te ma sa er To ga-
mo ye ne bis te le cen tris kve bi saT vis.
eq spe di ci eb sa da Ca ta re bul sa mu Sa-
o eb Si mo na wi le ob dnen sfti-s Ta nam-
Srom le bi l. ko ba xi Ze, g. bo ku Ca va, m. 
bi li se iS vi li, v. ka Sia, e. ko pa li a ni da 

was carried out.      

As a result of analysis, the most optimal 

options of renewable energy sources (water, 

wind and solar) were identifi ed for specifi c 

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 

mzis fotogardamqmnelebis individualuri sistemebi 

fSav-xevsureTsa da xevSi

Individual solar array/panel systems in Pshav-Khevsureti and Khevi

institutSi damzadebu-

li mobiluri fotogar-

damqmnelebi

Institute-made mobile 

photo convertors
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mow ve u li eq sper te bi da spe ci a lis te-
bi. am Ja mad in sti tut Si mzad de ba sa ve-
le pi ro beb Si ga mo ye ne ba di sxva das xva 
sim Zlav ris mo bi lu ri, kom paq tu ri 
(da sa ke ci) fo to gar dam qmne le bis kom-
pleq te bi. Ca ta re bu li sa mu Sa o e bis Se-
de ge bi ga moq vey ne bu lia sa mec ni e ro 
Jur na leb Si, aR we ri lia kre bul Si [2], 
ro me lic war mo ad gens sa qar Tve los 
ma Ral mTi a neT Si ga nax le ba di ener go-
re sur se bis - mze, qa ri, wya li da bi o ma-
sa - kom pleq su ri kvle vis pir vel cdas, 
da mox se ne bu lia 2008 wels glaz go Si 
Ca ta re bul msof lio kon gres ze ga-
nax le ba di ener gi is sa kiT xeb ze, xo lo 
2009 wels - ki ev Si sa er Ta So ri so kon-
fe ren ci a ze ̀ al ter na ti u li ener gia~.
 
na xe var gam ta ru li ma sa laT-
mcod ne o ba. in sti tu tis erT-er Ti 
pri o ri te tu li mi mar Tu le bis - na xe-
var gam ta ru li ma sa laT mcod ne o bis 
eq spe ri men tu li saq mi a no be bi ga nax-
lda 2006 wels f.Ta va Zis me ta lur gi i-
sa da ma sa laT mcod ne o bis in sti tut Si 
gan Tav se bis Sem deg na xe var gam ta ru li 
ma sa laT mcod ne o bi sa da fe ra di li-
To ne bis la bo ra to ri is ba za ze (xel-
mZRva ne li fiz.-maT. mecn. doq to ri, 
pro fe so ri g.dar sa ve li Ze, Sem deg 
sfti-s na xe var gam ta ru li ma sa laT-
mcod ne o bis la bo ra to ri is xel mZRva-
ne li). aR niS nul ba za ze ad gi lob riv 
Ta nam Srom leb Tan er Tob li vad srul-
de bo da Cox ral skis me To diT na xe var-
gam ta ru li ma sa le bis, ker Zod, Si-Ge 
sis te mis n- da p-ti pis ma si u ri kris-

different capacity  to be used under fi eld 

conditions. Results of the executed work were 

published in the scientifi c journals. They are 

described in the collection [2], representing 

the fi rst 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. Semi co n-

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 

sfti-s TanamSromlebi: t. melaSvili   HMS-3000-sTan (Hall Measurement System) 
da n. gogolaSvili petrovis  xelsawyoebTan muSaobisas

SIPT staff working: T. Melashvili on HMS-3000 (Hall Measurement System) and 
N. Gogolashvili on Petrov device
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ta le bis mi Re ba da ma Ti kom pleq su ri 
kvle va, ase ve gan saz Rvru li na xe var-
gam ta ru li Tvi se be bis ma sa le bis Seq-
mnis teq no lo gi u ri pi ro be bis Zi e bis 
sa mu Sa o e bi. 
mi Re bu li Se de ge bi sa fuZ vlad da e do 
uk ra i nis sa mec ni e ro teq no lo gi u ri 
cen tris (ustc) sa er Ta So ri so pro-
eqts `Si-Ge Se nad no be bis sa fuZ vel ze 
na xe var gam ta ri mo cu lo bi Ti kris ta-
le bi sa da epi taq si u ri struq tu re bis 
da mu Sa ve ba da kvle va~, ro me lic 2009-
2012 wleb Si Ses rul da uk ra i nis na ci-
o na lur sa mec ni e ro centr xar ko vis 
fi zi ka-teq ni kis in sti tut Tan er Tad 
pro eq tis mim di na re o bis pro ces Si da-
mu Sav da ma Ra li xa ris xiT po li re bu li 
mo nok ris ta lu ri Si-Ge fu ZeS re e bis 
Seq mnis me To di, xar ko vel par tni o-
reb Tan er Tob li vad mo nok ris ta lur 
Si da Si-Ge fu ZeS re eb ze Se iq mna SiGe he-
te ros truq tu re bi.
2010 wli dan mniS vne lov nad ga far Tov-
da na xe var gam ta rul ma sa laT mcod ne-
o ba Si teq no lo gi u ri da kvle vi Ti xa-
si a Tis sa mu Sa o e bi. Ses yi dul iq na aSS-
Ci ne Tis war mo e bis Cox ral skis sad no-
bi Ru me li EQ-SKJ-50CZ. gan xor ci el da 
da nad ga ris sru li mo der ni za cia Si-Ge 
Se nad no be bis ma si u ri kris ta le bis mi-
sa Re bad. 
2010-2011 wleb Si in sti tut ma Ses Zlo 

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 

Scientifi c 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. 

Since 2010 the share of works of technological 

and experimental nature signifi cantly 

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 

Coxralskis sadnobi Rumeli EQ-SKJ-50CZ (aSS) da masze miRebuli 

nimuSi (marcxnidan: l. bokuCava da g. CubiniZe)

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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na xe var gam ta ru li teq no lo gi u ri ba-
zis for mi re ba ma si u ri kris ta le bis 
pro fi li re bu li ni mu Se bi sa da maT 
fu Ze ze fo to e leq tru li gar dam qmne-
le bis Se saq mne lad. 
2011-2013 wleb Si Ses rul da sa er Ta-
So ri so sa par tni o ro pro eq ti `SiGe 
fo to gar dam qmne le bis da op to e leq-
tro nu li xel saw yo e bis da mu Sa ve ba~ 
xar ko vis fi zi ka-teq ni kis in sti tu ti-
sa da aSS-is bruk ha ve nis la bo ra to ri-
as Tan er Tob li vad. pro eq tis amo ca ne-
bis Se sa ba mi sad Se iq mna gan saz Rvru-
li struq tu ru li mdgo ma re o bi sa da 
eleq tro fi zi ku ri Tvi se be bis p- da n- 
ti pis Si

1-x
Ge

x 
(x≤0,03) mo nok ris ta lu ri 

fu ZeS re e bi da maT fu Ze ze gaz fa zu ri 
epi taq si is me To diT Se iq mna SiGe he te-
ros truq tu re bi p-n ga das vle biT. 
gan xor ci el da da bal tem pe ra tu ru li 
Txe vad fa zu ri epi taq si is da nad ga ris 
С 3348 mo der ni za cia, ro mel ze dac am-
Ja mad xor ci el de ba gaz fa zu ri epi-
taq si is me To diT ger ma ni u mis tet-
raq lo ri dis daS liT Si da Si-Ge fu-
ZeS re eb ze ger ma ni u mis Txe li fe ne bis 
mi Re ba. 
srul de ba mzis ener gi is fo to e leq-
tru li gar dam qmne lis mci re sim Zlav-
ris mo du le bi sa da in fra wi Te li ga-
mos xi ve bis ax lo di a pa zon Si mo mu Sa ve 
de teq to re bis Seq mnis sa mu Sa o e bi. 
mik ro- da na no e leq tro ni kis in sti-
tut Tan (mnei) er Tad da mu Sav da in fra-
wi Te li ga mos xi ve bis ax lo di a pa zo nis 
fo to mim Re bis dam za de bis teq no lo-

making semiconductor profi le 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
1-x

Ge
x 

(x≤0.03) of p- and n-type of 

defi nite 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 

gazofazuri dafenis danadgari (v. gorbaCovi da f. danelia)

Gas phase deposition unit (From the left: V. Gorbachov, F. Danelia)
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gia. pro eq ti iT va lis wi nebs mo nok-
ris ta lu ri Si-Ge fu ZeS re eb ze na no-
met ru li sis qis he te ro e pi taq si u ri 
fe ne bis mi Re ba sa da maT sa fuZ vel ze 
ax lo in fra wi Te li di a pa zo nis fo-
to mim Re bis sac de li ni mu Sis Seq mnas. 
ga mok vle u li da da mu Sa ve bu lia axa-
li teq no lo gi u ri pro ce se bi da mar-
Sru te bi SiGe/Si struq tu re bis fu Ze ze 
na xe var gam ta ru li si naT lis mgrZno-
bi a re mat ri ce bis da sam za deb lad (sa-
qar Tve lo Si aR niS nu li teq no lo gi is 
aT vi se ba pir ve lad xor ci el de ba). 
na xe var gam ta ru li ma sa le bis, ker Zod 
Si-Ge sis te mis ma si u ri kris ta le bis 
fu ZeS re eb ze for mi re bu li p-n ga da-
sas vle le bis erT-er Ti Zi ri Ta di op-
ti ku ri ma xa si a Teb lis, fo tom grZno-
bi a ro bis tal Ris sig rZe ze da mo ki de-
bu le bis speq tre bis ma Ra li si zus tiT 

hetero- epitaxial layers of nanometric 

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 

fi rst 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, modifi cation of the 

monochromator MDR-23 was carried out. 

vakuumuri dafenis ubani (marcxnidan: o. kaSia, c. nebieriZe, a. siWinava)

Vacuum deposition section (From the left: O. Kashia, Ts. Nebieridze, A. Sichinava)

fotogardamqmnelebis optikuri parametrebis kvlevis ubani: МДР-23 
(i.yuraSvili) da furie-speqtrometr Cary 600, aSS (k.komaxiZe)

Photo convertors’ optical parameters study section: МDR-23 (I. Kurashvili) 
and Fourier spectrometer Cary 600, USA (K. Komakhidze)
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re gis tra ci is miz niT gan xor ci el da 
МДР-23 mo noq ro ma to ris mo di fi ci-
re ba. 
mo noq ro ma to ris mar Tvis av to ma ti-
za cia da mo na cem Ta Sek re ba srul de-
ba per so na lu ri kom pi u te ris ba za ze 
prog ra mul apa ra tu ru li kom pleq si-
Ta da prog ra mi re ba di lo gi ku ri kon-
tro le riT C200VAL006(PLC). si naT lis 
na ka di izo me ba БМ6-К1У4 bis mu ti an 
bo lo met rze ИKC-29 speq tro fo to-
met ris gam zo mi blo kis ga mo ye ne biT. 
ga mos xi ve bis wya ros war mo ad gens 
SiC ga mom sxi ve be li na Tu ra glo ba ri 
(КИМ). tal Ris sig rZis di a pa zo nis 
pir ve li ri gis speq tris for mi re ba 
xor ci el de ba dif raq ci u li mes riT 
(300 Stri xi/mm). speq trze zed de bu li 
ga re Se ri ge bis Ca moW ra war mo ebs si-
li ci u mis fil triT, ro me lic mo Tav-
se bu lia sxi vis Sem Sve bi xvre lis win 
da moq me debs gan Wol vis re Jim Si.
fo to emZ-is ga zom va war mo ebs Ta va-
kiT, ro me lic age bu lia sus ti xma u ris 
mqo ne OPO7 ope ra ci ul ga maZ li e re-
bel ze. Sem svle li eleq tru li wi na-
aR mde go bis ga saZ li e reb lad ga mo ye-
ne bu lia Car Tvis ara ven ti lu ri sqe ma. 
sig na lis mi sa Re bi si di dis uz run vel-
yo fis Tvis Ser Ce u lia 20000-is to li 
gaZ li e re bis ko e fi ci en ti. xma u ris 
Se sam ci reb lad ga maZ li e re be li kas-
ka dis eleq tro mo ma ra ge ba war mo ebs 
aku mu la to re bis ba ta re iT. 
das mu li amo ca ne bis ga da saw yve tad 
au ci le be lia ma Ra li fo to e leq tru-
li ma xa si a Teb le bis SiGe he te ros-
truq tu re bis mi Re ba, rac Se iZ le-
ba gan xor ci el des Zvi rad Ri re bu li 
Ta na med ro ve mo le ku lur-sxi vu ri 
epi taq si is da nad ga riT. aR niS nu li 
siZ ne le e bis ga da sa la xa vad mim di na-
re obs in ten si u ri sa mu Sa o e bi al ter-
na ti u li me To de biT iden tu ri ma xa si-
a Teb le bis struq tu re bis mi sa Re bad. 
srul de ba io nu ri im plan ta ci i sa da 
ma Ral tem pe ra tu ru li di fu zi is me-
To de biT Si-Ge struq tu re bis mi Re bi-
sa da kvle vis sa mu Sa o e bi .
am Ja mad SiGe Se nad no be bis ba za ze 

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 fl ux 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 fi rst-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 fi lter, 

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 amplifi er 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 diffi culties, 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:

• Nanosize structures for making high-

performance photo detectors.



102

fo to e leq tru li gar dam qmne le bis 
Seq mnis mi mar Tu le biT war ma te biT 
grZel de ba sfti-s da mnei-s Ta nam-
Srom lo ba ori er Tob li vi sa ba zo Te-
mis far gleb Si:
• na no zo me bi a ni struq tu re bi ma Ra-
le feq tu ri fo to de teq to re bis Se-
saq mne lad.
• mo nok ris ta lu ri Si

0.98
Ge

0.02
:B Se nad-

no bis fu ZeS re eb ze p-n ga da sas vle-
le bis mi Re ba da kvle va mzis ener gi is 
fo to e leq tru li gar dam qmne le bis 
Se saq mne lad.
na xe var gam ta ru li ma sa laT mcod ne o-
bi sa da xel saw yoT mSe neb lo bis sa mec-
ni e ro da teq no lo gi u ri sa mu Sa o e bis 
da geg mva Si, ma te ri a lur-teq ni ku ri 
ba zis Seq mna sa da kvle veb Si aq ti u rad 
mo na wi le o ben doq to re bi: g. bo ku Ca va, 
v. ku Wu xi Ze, k. bar ba qa Ze, g.dar sa ve li-
Ze, f.ba sa ria, k. ko ba xi Ze, i. ta ba ta Ze, 
a. si Wi na va, m. qa da ria, i. yu raS vi li, 
g.Cu bi ni Ze, g.ar Cu a Ze da d.mxe i Ze; spe-
ci a lis te bi: t.me laS vi li, m.rex vi aS vi-
li, k.ko ma xi Ze, z.isa ka Ze, n.go go laS vi-
li, c.ne bi e ri Ze, a.ku cia, m.bar ba qa Ze, a. 
ina liS vi li, m.bi li se iS vi li, f. da ne-
lia da sxv. aR niS nu li mi mar Tu le biT 
mi Re bu li Se de ge bi ap ro bi re bu lia 
sa er Ta So ri so sa mec ni e ro kon fe ren-
ci eb sa da sim po zi u meb ze, ga moq vey ne-
bu lia mra val im paqt-faq to ri an da 
re fe ri re bad sa mec ni e ro Jur na leb Si.
 
ra di a ci u li teq no lo gi e bi da 
ma sa laT mcod ne o ba. sfti-s na xe-
var gam ta ru li da ra di a ci u li teq no-
lo gi e bis la bo ra to ria (xel mZRva ne-
li a. gul da maS vi li) Se iq mna 2006 wels. 
io nu ri im plan ta ci is dar gSi mim di na-
re kvle ve bi 1960-ian wleb Si so xum Si 
daw ye bu li mra val wli a ni sa mu Sa o e bis 
lo gi kur gag rZe le bas war mo ad gens. 
igi Se e sa ba me ba io nu ri im plan ta ci is 
gan vi Ta re bis Ta na med ro ve etaps da 
uax lo es wleb Si in sti tut Si gaT va-
lis wi ne bul pri o ri te tul mi mar Tu-
le bas. kvle ve bi Zi ri Ta dad mim di na-
re obs na no ma sa le bi sa da na no teq no-
lo gi e bis dar gSi. sa mu Sa o e bis au ci-

• Production and research of p-n switches on 

the base layers of single-crystal Si
0.98

Ge
0.02

:B 

alloy for making solar energy sensors.

The active participation in planning 

the scientifi c 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 scientifi c conferences and 

symposiums, published in many impact-

factor and cited scientifi c 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 modifi ed materials 

of molybdenum and heat-resistant 440 C and 

AISI-310 stainless steels include as follows:



103

leb lo ba ga mow ve u lia axa li kla sis 
io nim plan ta ci ur li To nur da na xe-
var gam ta rul ma sa leb ze da xel saw-
yo-mow yo bi lo beb ze mzar di moT xov-
ni le biT. axa li na xe var gam ta ru li ma-
sa le bis, mo lib de nis, mxur val mtki ce 
440 C da AISI-310 uJan ga vi fo la de bis 
io nim plan ta ci u ri axa li sa kon struq-
cio da mo di fi ci re bu li ma sa le bis mi-
Re bi sa da kvle vis mi mar Tu le biT:

• ze da pi ru li dar Rve u li fe ne bis 
da mi ni ma lu ri sim qi sis kris ta le bis 
pro fi li re bu li na xe var gam ta ru li 
da li To nu ri ma sa le bis ni mu Se bis mi-
sa Re bad da mu Sa ve bu lia pre ci zi u li 
daW ris, me qa ni ku ri xex vi sa da eleq-
tro qi mi u ri po li re bis me To di ka. 
ni mu Se bis mom za de ba war mo ebs in sti-
tut Si ar se bul av to ma tu ri Wris EQ-
SVJ-200 (aSS), pre ci zi ul av to ma tur 
sa xex da sap ri a le bel UNIPOL-802 
(ger ma nia) da M-PREP 3 (aSS) Car xeb ze 

• To obtain specimens of profi le 

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. 

The 4.5-15.5 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.

• A radiation technology for producing 

modifi ed steels and methods for researching 

the hardness and wear resistance of materials 

were developed. For testing nanosized ion-

implanted layers for mechanical strength, the 

preceziuli Wris (EQ-SVJ-200, aSS) da polirebis (UNIPOL-802, germania  
da M-PREP 3, aSS) Carxebi

Precision cutting (EQ-SVJ-200, USA) and polishing (UNIPOL-802, Germany 
and M-PREP 3, USA) machines

fiz.mat.mecn. doqtori i. nardaia 
ultramikrosisalis testerze 

(Shimadzu – DÜN-211S)
muSaobis dros

Doctor of Phys. Math. Sciences – 
I. Nardia upon work on ultra 

micro hardness tester 
(Shimadzu – DÜN-211S)
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mi Re bu lia 4.5-15.5 nm-is sim qi sis suf-
Ta ze da pi ris ni mu Se bi. in sti tut Si 
Se Ze ni lia uax le si di na mi ku ri ul tra 
mik ro si sa lis tes te ri Shimadzu DUH-
211S (ia po nia), ro mel ze dac mim di na re-
obs mya ri sxe u le bis me qa ni ku ri Tvi se-
be bis kvle va.
• da mu Sa ve bu lia mo di fi ci re bu li 
li To ne bis Seq mnis ra di a ci u li teq-
no lo gia da ma sa le bis si sa li sa da 
cve Ta me de go bis kvle vis me To di ka. 
na no zo me bis io nim plan ti re bu li fe-
ne bis me qa ni kur sim tki ce ze ga moc di-
saT vis ga mo ye ne bu lia mik ro si sa lis 
ga zom vis me To di. 
• Ses ru le bu lia sa qar Tve los erov-
nu li sa mec ni e ro fon dis pro eq tiT 
(GNSF-476, 2009-2011 w.w.) gaT va lis-
wi ne bu li sa mu Sa o e bi mo lib de nis, 
ni o bi u mi sa da vol fra mis ba za ze na-
no met rul zo me bi a ni mniS vne lov nad 
gan mtki ce bu li da cve Ta me de gi axa li 
kla sis io nim plan ta ci u ri ma sa le bis 
Se saq mne lad. azo tis, nax Sir ba di sa da 
si li ci u mis ma Ra li flu en se bis io-
ne bis im plan ta ci iT gan xor ci el da 
ma Ra li sim tki cis nit ri de bis, kar bi-
de bi sa da si li ci de bis sin Te zi. ma sa-
le bis na no met rul zo me bi a ni fe ne bis 
sim tki ce sa Su a lod or-sam jer, xo lo 
far do bi Ti cve Ta me de go ba sam-oT-
xjer ga i zar da. 
• Ses rul da bruk ha ve nis na ci o na lu-
ri la bo ra to ri as Tan sa par tni o ro 
sa er Ta So ri so pro eq ti xar ko vis fi-
zi ka-teq ni kis in sti tu tis mo na wi le-
o biT (STCU P-466, 2012-2014w.w.). pro-
eq tis far gleb Si da mu Sav da da Se iq mna 
bur Tu la sa kis re bi saT vis ra di a ci iT 
mo di fi ci re bu li io nim plan ta ci u-
ri, da ba li xa xu nis mqo ne bur Tu le bi. 
sac de li ni mu Se bi ga da e ca in dus tri-
ul par tni ors. 
qvey nis Tav dac vi su na ri a no bis bir-
Tvu li da ra di a ci u li usaf rTxo e bis 
uz run vel yo fi saT vis, mim di na re obs 
sa mu Sa o e bi por ta tu li, na xe var gam-
ta ru li io nim plan ta ci u ri ne it ro-
ne bis na ka dis, mik rop ro ce so ru li 
ga zom ve biT uz run vel yo fi li ma Ra li 

micro hardness measuring method has been 

used 

• 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-fl uence 

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 

• 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-

modifi ed 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 fl ux are under way for the 

nuclear and radiation safety systems of the 

national defense.

naxevargamtaruli ionimplantaciuri 

neitronebis sensori

Semiconductor ion-implanted 

neutron fl ux sensor
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efeq tu ro bis mTvle lis - sen so ris Se-
saq mne lad. 
am Ja mad, ase ve mim di na re obs So Ta rus-
Ta ve lis erov nu li sa mec ni e ro fon-
dis pro eq tiT № AR / 167/3 – 121/14 
(2015 - 2017 w.w.) gaT va lis wi ne bu li sa-
mu Sa o e bi. am sa mu Sa o eb Si aR sa niS na via 
Ta nam Srom le bis i. nar da i as, a. si Wi na-
vas, c. ne bi e ri Zis, d. ka ku li as, a. ina-
liS vi li sa da g. ar Cu a Zis wvli li.

plaz mis fi zi ka. so xu mis fi zi ka-

teq ni kis in sti tu tis Tbi lis Si fun-

qci o ni re bis pe ri od Si grZel de ba 

Te o ri u li kvle ve bi plaz mis fi zi kis 

prob le meb ze (v. kir cxa lia, i. Jva nia). 

plaz mu ri da nad ga re bis uqon lo bis 

ga mo, kvle vis sa gans war mo ad gens mag-

ni tos fe rul plaz ma Si mim di na re di-

na mi ku ri pro ce se bi, rom le bic eq spe-

ri men tu lad kar gad aris Ses wav li li. 

in sti tu tis Te o ri u li sa mu Sa o e bi Zi-

ri Ta dad exe ba plaz mu ri kon fi gu ra-

ci e bis mdgra do bis sa kiT xebs. ker Zod, 

mag ni tos fe ros cal ke u li struq tu-

re bis mdgra do bis pi ro be bis dad ge na 

maT Si plaz mu ri di ne be bis ar se bo bis 

pi ro beb Si. plaz mis kum Sva do bis ko-

req tu lad gaT va lis wi ne ba sa Su a le-

bas iZ le va aix snas mra va li fi zi ku ri 

mov le na, rom le bic eq spe ri men tu lad 

da im zi re bi an, mag ram Te o ri u li da-

sa bu Te ba ar ga aC ni aT. ase ma ga li Tad, 

dad gin da mag ni to hid ro di na mi ku ri 

tan gen ci a lu ri wyve tis mdgra do bis 

gan zo ga de bu li pi ro ba, mag ni tob ge-

ri Ti tal Re bis ge ne ra ci i sa da gav-

rce le bis me qa niz me bi. da das tur da 

mag ni tos fe ros ku dis, ro gorc mTli-

a nis, ase ve mi si cal ke u li fe nis ge o-

met ri u li for mis Ta vi se bu re be bi da 

sxva. aR sa niS na via, rom am Sro me bis di-

di na wi li Ses ru le bu lia plaz mis fi-

zi kis msof li o Si wam yvan spe ci a lis-

tTan, a. ru xa Zes Tan Ta nam Srom lo biT. 

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  and 

G. Archvadze made in this project is worth 

mentioning.

Plasma physics. While functioning 

in Tbilisi Sukhumi Institute of Physics 

and Technology continued theoretical 

investigations of plasma physics (V. 

Kitrskhalia, I. Zhvania). The plasma 

plants available in Sukhumi were absent 

in Tbilisi. 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 confi gurations, 

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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 ga re mos kum Sva do bi sa da ukum Sva do-

bis kri te ri u me bis ko req tu lad gan-

mar te bis Sem deg mi Re bul iq na fri-

ad mniS vne lo va ni Se de ge bi ae ro- da 

hid ro di na mi ka Si. aR moC nda, rom ara-

er Tgva ro van ga re mo Si, ro gor sac 

war mo ad gens de da mi wis gra vi ta ci ul 

vel Si ne bis mi e ri ga re mo, ar se bobs 

bge ris ge ne ra ci i sa da gav rce le bis 

ori me qa niz mi − adi a ba tu ri da izo-

ba ru li, gan sxva ve biT dRes ar se bu-

li war mod ge nis gan, ro me lic ic nobs 

mxo lod adi a ba tur me qa nizms, rac 

sa mar Tli a nia mxo lod er Tgva ro va ni 

ga re mos Tvis. amis Se de gad mi Re bul 

iq na de da mi wis at mos fe ro Si bge ris 

siC qa ris si maR le ze da mo ki de bu le-

bis am sax ve li da tro pos fe ros ze da 

saz Rvris gan msaz Rvre li ana li zu ri 

ga mo sa xu le be bi, gan zo ga do e bul iq na 

fi zi kis erT-er Ti um niS vne lo va ne si 

sa kiT xi − ma sis uw yve to bis gan to-

le ba ara er Tgva ro va ni ga re mos Tvis, 

naC ve ne bi iq na, rom bge ri Ti tal Ra 

war mo ad gens gra vi ta ci u li tal Ris 

ker Zo Sem Txve vas, dad ge nil iq na, rom 

ga re mos kum Sva do ba an ukum Sva do ba 

uSu a lod aris da kav Si re bu li mis er-

Tgva rov ne bas Tan an ara er Tgva rov ne-

bas Tan da maT ga aC ni aT ara me qa ni ku ri, 

ara med Ter mo di na mi ku ri az ri, gan zo-

ga de bul iq na ide a lu ri ai ris ka no ne-

bi ara er Tgva ro va ni ga re mos Tvis da 

mra va li sxva. es Se de ge bi iZ le va de da-

mi wis mag ni tos fe ros da at mos fe ros 

kvle vis axal per speq ti vebs. 

2015 wels, ger ma nul ma aka de mi ur-

ma ga mom cem lo bam `LAMBERT academic 

publishing~ ga mos ca mo nog ra fia ̀ Applied 

problems of gas and hydrodynamics” [3], ro-

me lic war mo ad gens sfti-s mi er bo lo 

4 wlis gan mav lo ba Si ga moq vey ne bu li 

Sro me bis kre buls.

ra di o fi zi ku ri da eleq tro nu-

peculiarities of geometric confi gurations of 

the magnetosphere tails as a whole, as well 

as of its different layers was given, etc. 

After correct identifi cation of the 

compressibility and incompressibility 

criteria of medium, rather important results 

in gas- and hydrodynamics were obtained. 

It was found that in the non-uniform media, 

like in any medium in the gravitational fi eld 

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 identifi ed 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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li xel saw yoT mSe neb lo ba. 2011 
wli dan sfti-Si da iw yo sa mu Sa o e bi 
ra di o fi zi ku ri xel saw yoT mSe neb lo-
bi sa da eleq tro nu li sis te me bis mo-
de li re bi sa da sqe ma teq ni kis mi mar Tu-
le biT (gan yo fi le bis xel mZRva ne li 
doq to ri d. ka ku lia). am mi mar Tu le-
biT gan vi Ta re ba xde bo da eta pob ri-
vad. Se iq mna eleq tro nu li kom po nen-
te bis ba za. Se Ze nil iq na prog ra mu li 
uz run vel yo fa eleq tro nu li wre de-
bis kom pi u te ru li di za i nis Tvis da 
aR Wur vi lo ba ma Ti pro to ti pi re bi-
saT vis da eleq tro mag ni tu ri Sem Tav-
seb lo bis sak vle vad. 
gaC nda sxva das xva ti pis sen so re bi-
saT vis eleq tro nu li mar Tvis mo na-
ce me bis cif ru li da mu Sa ve bis, eleq-
tro nu li wre de bis gan vi Ta re bi sa da 
Se mu Sa ve bis Se saZ leb lo be bi. am Ja mad 
xor ci el de ba rTu li teq ni ku ri sis-
te me bis da mu Sa ve ba, ana li zi, sin Te zi 
da mo de li re ba. gan yo fi le ba Si srul-
de ba sxva das xva spe ci a lu ri da niS nu-
le bis mow yo bi lo be bi sa da sis te me bis 
da mu Sa ve ba-Seq mnis sa mu Sa o e bi (b. xvi-
tia, g. ar Cu a Ze, z. var do sa ni Ze, v. ku-
Wu xi Ze, r. Sa mu gia, d. be riS vi li). eleq-
tro mag ni tur da ra di o e leq tro nul 
mi mar Tu le bas Tan erTd in sti tut Si 
da iw yo sa mu Sa o e bi qvan tu ri op ti kis 
mi mar Tu le biT. gan xor ci el da op ti-
ku ri da nad ga re bi sa (sxva das xva ti pis 
la ze re bi) da spe ci a lu ri op ti ku ri 
ele men te bis da sa Su a le be bis Ses yid-
va da, rac mTa va ria, am mi mar Tu le bis 
spe ci a lis te bis mo zid va.

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 processing 

of electronic control data for sensors of 

different types and electronic circuits’ 

development appeared. At present, the 

development, analysis, synthesis 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. 

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 

eleqtronuli sistemebis modelirebisa da sqemateqnikis laboratoria 
(d. beriSvili 3D-printerTan muSaobis dros)

Laboratory of Electronic Systems Modeling and Circuit Engineering 
(D. Berishvili at 3D-Printer)
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qvan tu ri op ti kis Te ma ti ka er Tis 
mxriv iT va lis wi nebs uni ver sa lu ri 
mo bi lu ri ho log ra fi u li da nad ga-
ris Seq mnas, ro me lic sta ci o na ru li 
da nad ga re bis gan gan sxva ve biT sa Su a-
le bas mog vcems ad gil ze, la bo ra to-
ri ul da sa war moo pi ro beb Si, gan va-
xor ci e loT sxva das xva kon struq ci e-
bi sa da de ta le bis ho log ra fi ul-in-
ter fe ren ci u li kvle va maT Si da Za bu-
lo be bi sa da de feq te bis da sad ge nad. 
gar da ami sa, sa mu Sao iT va lis wi nebs 
ho log ra fi u li op ti ku ri ele men te-
bi sa da sa mu ze u mo sa gan Zur Si da cu li 
eq spo na te bis ma Ra le feq tu ri ho log-
ra fi u li as le bis mi Re bas. dRe is Tvis 
gan xor ci e le bu lia sta ci o na ru li 
ho log ra fi u li da nad ga ris sru li 
mon ta Ji. mi Re bu lia sxva das xva ti pis 
ho log ra fi u li op ti ku ri ele men-
te bi, maT So ris ho log ra fi u li ras-
tru li kon cen tra to re bi da sac de li 
obi eq tis sax vi Ti ho log ra fi u li ga-
mo sa xu le be bi. me o res mxriv, Te ma ti ka 
iT va lis wi nebs im pul su ri la ze re bis 
ma xa si a Teb le bis ga um jo be se bas, ker-
Zod, gi gan tu ri la ze re bis im pul sis 
sim Zlav ris gaz rdas. sa mu Sa os mi za nia 
dRem de ar se bu li im pul su ri la ze re-
bis mqk-s gaz rda. ami saT vis Se mu Sa ve-
bu lia axa li prin ci pu li ga daw yve ta. 
ker Zod, gaT vli lia 2-5- seq to ri a ni 
kvan tro nis kon struq cia op ti ku ri 
da tum bvis kas ka du ri aq ti u ri ga re-
mos cal ke u li ele men te bis av to no-
mi u ri da tum bvis Se saZ leb lo biT da 
Se mu Sa ve bu lia la ze ris mo du la ci is 
axa li prin ci pi. aR niS nul sa mu Sa o ze 
mi Re bu lia ori pa ten ti.

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-effi cient 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 amplifi cation. The 

purpose of the work is to raise the available 

pulse lasers’ effi ciency. 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.

qvanturi optikis laboratoria

Laboratory of Quantum Optics
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kri o ge nu li teq no lo gia. Tbi lis Si 
gad mos vlis Sem deg in sti tut Si gag-
rZel da sa mu Sa o e bi kri o teq no lo gi is 
mi mar Tu le biT. mo po ve bul ma sa er Ta-
So ri so da erov nu li fon de bis gran-
teb ma sa Su a le ba mis ca in sti tu tis 
spe ci a lis tebs (xel mZRva ne li doq to-
ri g. dge bu a Ze) Se eq mnaT ga um jo be se-
bu li pa ra met re bis mqo ne kri o tum bo-
e bis se ria sxva das xva sa xis ga ci ve bis 
agen tze da kri os ta ti ze gam ta ri ma-
sa le bis da bal tem pe ra tu rul kvle ve-
bis Tvis, rom leb zec mi Re bu lia pa ten-
te bi pa ra le lu rad da iw yo sa mu Sa o e bi 
ul tra dis per si u li ai rul-plaz mu ri 
ma sa le bis mi sa Re bad kri o teq no lo gi-
is ga mo ye ne biT. mox da da fe nis da nad-
ga ris mo der ni zi re ba 
ro me lic aRi Wur va in sti tut Si Se mu-
Sa ve bu li pla na ru li mag net ro nu li 
gaf rqve vis mow yo bi lo bi Ta da kri o-
Cam We riT. in sti tut Si ase ve mim di na-
re obs io nur-plaz mu ri, im pul si ur-
di o du ri da eleq tro nul-rka lu ri 
da nad ga re bis Seq mnis sa mu Sa o e bi kri-
o Cam We re bis ga mo ye ne biT. eq spe ri men-
ta lur pi lo tur mo de leb ze ze moT 
Ca moT li li me To de biT miR we ul iq na 
ul tra dis per si u li (10-200 nm) fxvni-
le bis (Zn, Mo, W) 200 gr/sa aT Si war mo-
e bis sa Su a le ba. aR niS nul sa mu Sa o eb-
Si mo na wi le ob dnen: b. ben de li a ni, i. 
mec xva riS vi li, v. Wan tu ri Ze, m. Co Cia, 

Cryogenic technology. After transfer to 

Tbilisi, 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-fi nely 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-fi nely 

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 

scientifi c journals.

Superconductor physics. The Institute 

kriotumbos awyobis procesi da sfti-Si damzadebuli kriostati 
(marcxnidan: i. mecxvariSvili, b. bendeliani, n. mumlaZe, v.WanturiZe, g. dgebuaZe)

Cryogenic pump assembly process and SIPT-made cryostat (From the left: 
I. Metskhvarishvili, B. Bendeliani, N. Mumladze, V. Chanturidze, G. Dgebuadze)
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n. mum la Ze da sxve bi. miR we u li Se de ge-
bi ga moq vey ne bu lia sa mec ni e ro Jur na-
leb Si. 

ze gam ta re bis fi zi ka. in sti tuts 
ga aC nia mra val wli a ni ga moc di le ba 
ze gam ta ri ma sa le bis kvle vis mi mar-
Tu le biT. am Ja mad mim di na re obs sa-
mu Sa o e bi sxva das xva ti pis axa li Ta-
o bis ze gam ta ri ma sa le bis mi sa Re bad 
da maT gan ma Ra le feq tu ri ze gam ta ri 
na ke To be bis da sam za deb lad. am mi mar-
Tu le biT Ses rul da Sem de gi sa mu Sa o-
e bi: 

• Se iq mna ni mu Se bis sin Te zis teq no-
lo gi u ri uba ni, rom lis sa Su a le bi Tac 
Se saZ le be lia ro gorc yve la cno bi li 
ma Ral tem pe ra tu ru li ze gam ta ri ni-
mu Se bis mom za de ba, ase ve sxva das xva 
oq si de bis, Se na er Te bi sa da na nof xvni-
le bis da ma te biT ga um jo be se bu li fi-
zi ku ri-qi mi u ri ma xa si a Teb le bis mqo-
ne ma Ral tem pe ra tu ru li ze gam ta re-
bis mi Re ba. teq no lo gi u ri ub nis Tvis 
lo u rens ber klis na ci o na lur la bo-
ra to ri as Tan sa par tni o ro pro eq tis 
far gleb Si STCU #560 `ma Ral tem pe-
ra tu ru li ze gam ta ri fi re bis sa miz-
ne e bi” (LBNL-T2-0235-Ge) Se Ze nil iq na 
`Vigor~-is fir mis (Ci ne Ti) mSra li boq-
si, sa dac xor ci el de bo da ze gam ta ri 
sa miz ne e bis ni mu Se bis sin Te zi; 

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: 

• 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;

• 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 

dafenisa da airplazmuri danadgarebis gaSvebis samuSaoebi (marcxnidan:
n. mumlaZe, b. bendeliani, i. mecxvariSvili, g. dgebuaZe, v. WanturiZe)

Commissioning of deposition and gas-plasma plants (From the left: 
N. Mumladze, B. Bendeliani, I. Metskhvarishvili, G. Dgebuadze V. Chanturidze)
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• S. rus Ta ve lis erov nu li sa mec ni e-
ro fon dis gran tis #FR/423/6-260/12 
far gleb Si (~Hg-1223 ma Ral tem pe ra-
tu rul ze gam tar Si fa zis for mi re ba-
sa da ze gam ta rul Tvi se beb ze da riS-
xa ni sa da sti bi u mis Sem cve li na er Te-
bis do pi re bis gav le nis ga mok vle va”) 
Se iq mna ze gam ta ri ni mu Se bis fi zi ku ri 
Tvi se be bis tes ti re bis eq spe ri men tu-
li uba ni. ker Zod, am Tvi seb lo bis nam-
dvi li χ′(T, h, H, f) da war mo sax vi Ti na-
wi le bis χ″(T, h, H, f) ga zom vis sis te ma. 
χ′ da χ″ ga zom vis cdo mi le be bi 1 khc-ze 
met six Si re eb ze, ro de sac 4πχ′>0.1 ar 
aRe ma te ba 1%-s.

Ses wav li lia ma Ral tem pe ra tu ru-
li ze gam ta ri ke ra mi kis Y

2
Ba

3
Cu

3
O

7-x
 

eleq tro fi zi kur ma xa si a Teb leb ze 
sxva das xva na no do pan te bis (BZO, BSO, 
Zr

2
O

3
) gav le na. ni mu Se bi dam zad da 

plaz mu ri da cxlad daw nex vis me To-
diT. mi Re bul ni mu Seb Si gaz rdi lia 
ze gam ta ru li ma xa si a Teb le bi. san di e-
gos uni ver si te tis ze gam ta ro bis la-
bo ra to ri a Si Ses wav lil iq na sfti-Si 
sin Te zi re bu li ni mu Se bis struq tu-
rul-mor fo lo gi u ri Ta vi se bu re ba-
ni. sa mu Sa o e bi Ca tar da STCU-GNSF 
er Tob li vi pro eq tis (№5251) `mdgra-
di struq tu ru li mdgo ma re o bi sa da 
ma Ral tem pe ra tu ru li YBaCuO ti pis 
ke ra mi ku li

kom po zi ci e bis mi Re ba da kvle vis~ 

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 c’(T, h, H, f) and imaginery c’’(T, 

h, H, f)  parts of susceptibility. χ′ and χ″ 

measurement errors for frequencies above 

1kHz, when 4πχ’>0.1 does not exceed  1%.

The effect of different dopants (BZO, BSO, 

Zr
2
O

3
) on the electrophysical properties of 

high-temperature superconducting ceramics 

Y
2
Ba

3
Cu

3
O

7-x
 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, I. Kurashvili, G. 

Darsavelizde, T. Archuadze, T. Kuchukhidze, 

V. Gabunia and others.

The Institute conducts research of Bi-base 

high-temperature superconducting co-

zegamtarebis sinTezisa (T. kuWuxiZe, n. jalaRonia) 
da fizikuri Tvisebebis kvlevis ubnebi

Superconductor sinthesis (T. Kuchukhidze, N. Jalagonia) 
and physical properties research area
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far gleb Si. pro eq tis Ses ru le ba Si 
aq ti u rad mo na wi le ob dnen e.sa na ia 
(xel mZRva ne li), r.We dia, i.yu raS vi li, 
g.dar sa ve li Ze, T.ar Cu a Ze, T.ku Wu xi Ze, 
v.ga bu nia da sxve bi.

ase ve, in sti tut Si mim di na re obs Bi-
fu Zi a ni ma Ral tem pe ra tu ru li ze-
gam ta ri na er Te bis kvle vis sa mu Sa o e bi 
(xel mZRva ne li doq to ri i. mec xva riS-
vi li). myar fa zu ri re aq ci is me To diT 
dam za de bul iq na Bi-fu Zi a ni ni mu Se bi 
Se mad gen lo biT Bi

1.7
Pb

0.3
Ca

2
Sr

2
Cu

3
Sb

x
O

y 

(x=0,00, 0.04, 0.08, 0.12; 0.14). kvle vis 
Se de geb ma gviC ve na, rom mci re do ziT 
do pi re bul ni mu Seb Si (Sb

2
O

3
∼0.04) 1,3-

jer mox da kri ti ku li de nis J
c
 gaz rda .

dRem de cno bil yve la ma Ral tem-
pe ra tu rul ze gam ta rebs So ris 
HgBa

2
Ca

2
Cu

3
O

8+δ
(Hg-1223) aqvT yve la-

ze ma Ra li kri ti ku li tem pe ra tu ra 
(T

c
≈135K) Tu igi dam za de bu lia nor-

ma lur pi ro beb Si, xo lo (T
c
≈165K) eq-

stre ma lur pi ro beb Si dam za de bis 
dros, ro de sac wne va ≈ 30 gpa, mi si es 
Tvi se ba Hg-1223 fa zas xdis sa sur-
vel ma sa lad praq ti ku li ga mo ye ne-
bi saT vis. Ses wav lil iq na da riS xa nis 
As

2
O

3
 ze gav le na HgBa

2
Ca

2
Cu

3
As

x
O

y
-ze 

(x=0.000-0.008). kvle ve bis Se de gad yve-
la ze ma Ra li T

c
 da im zi ra 0.4wt.% do-

ziT do pi re bul ze gam tar ni muS Si. 
ase ve aR moC nda, rom 0.4wt.% do ziT 
do pi re bul ze gam tar Si da riS xa nis 
kon cen tra ci is gaz rda iw vevs tran-
spor tu li kri ti ku li de ne bis si di-
dis zrdas 93 a/sm2 dan 175 a/sm2-mde. 
am mi mar Tu le biT kvle veb Si mo na wi-
le ob dnen g. dge bu a Ze, b. ben de li a ni, 
v. Wan tu ri Ze, v. ga bu nia, n. mum la Ze, 
m. Co Cia da sxve bi. mi Re bu li Se de ge bi 
ga moq vey ne bu lia sa mec ni e ro li te ra-
tu ra Si da mox se ne bu lia sa er Ta So ri-
so kon fe ren ci eb ze. 

in sti tut Si ni mu Se bis qi mi u ri (ele-
men tu ri) ana li zi, fa zu ri gar dam-
qne bis Ses wav la ma Ral (15000C) tem pe-
ra tu reb ze xor ci el de ba in sti tut-

m pounds  (leader Doctor I. Metskhva-

risvili). By means of a solid-phase rea-

cti on Bi-base specimens composed of 

Bi
1.7

Pb
0.3

Ca
2
Sr

2
Cu

3
Sb

x
O

y 
(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
c  

in the small-dose doped 

specimens (Sb
2
O

3
~0.04).

Out of the presently known high-te m-

perature superconductors, HgBa
2
Ca

2
Cu

3
O

8+δ 

(Hg-1223) have the highest critical 

temperature  (T
c
≈135K), provide they are 

produced under normal conditions, while 

upon production under extreme temperature 

(T
c
≈165K)  conditions, when pressure 

≈ 30 GPa. This property makes the Hg-

1223 phase a desirable mater for practical 

application. The impact of  As
2
O

3
 arsenic 

on HgBa
2
Ca

2
Cu

3
As

x
O

y
 (x=0.000-0.008) was 

studied. As a result of studied, the highest  T
c
 

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/cm2 to 175 A/cm2. 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 scientifi c literature and reported 

at international conferences. 

Chemical (elementary) analysis of specimens 

in the Institute and investigation of phase 

changes at high (1500 0C) 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 
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Si Seq mnil ren tge nos truq tu ru li 
ana li zis uban ze. uba ni aR Wur vi lia 
sab Wo Ta war mo e bis ren tge no dif-
raq to met riT ДРОН-3М da xel saw yo 
DX-100-iT (MTI Corporation, aSS) mo nok-
ris ta le bis ori en ta ci is da sad ge nad. 
ren tge no dif raq to met ri ДРОН-3М 
mo der ni ze bu lia da eq spe ri men tu li 
mo na ce me bis Ca we ra da da mu Sa ve ba xor-
ci el de ba per so na lu ri kom pi u te ris 
sa Su a le biT. 

qi mi u ri teq no lo gi e bi. Ta na med-
ro ve sa mec ni e ro-teq ni ku ri prog re si 
da mi si Sem dgo mi win svla war mo ud ge-
ne lia axa li teq no lo gi e bis na no teq-
no lo gi e bis - da ner gvis ga re Se. na no-
teq no lo gi u ri me To de biT pro duq-
ci is war mo e bi saT vis mniS vne lo va nia 
- kvle vis obi eq tis ar Ce va da mi si mi-
sa da ge ba ad gi lob riv ned le ul Tan. am 
mxriv in sti tut Si da is va amo ca ne bi, 
ro mel Ta ga daw yve ta wa ad ge ba qve ya-
nas da mkveT rad gaz rdis ino va ci u ri 
teq no lo gi e bis da ner gvis Se saZ leb-
lo bas.
2012 wels in sti tut Si Se iq mna qi mi u ri 
teq no lo gi e bis la bo ra to ria (xel-
mZRva ne li doq to ri r. We dia), rom lis 
Zi ri Ta di mi za nia Ta na med ro ve (na no-
teq no lo gi u ri) me To de bis ga mo ye ne-
biT ad gi lob ri vi ned le u lis ba za ze 
ul tra dis per si u li fxvni lo va ni kom-
po zi ci e bis mi Re ba da ma Ti ma Ral tem-
pe ra tu ru li Sec xo biT ke ra mi ku li 
ma sa le bis mom za de ba.

data are carried out on it by means of a 

personal computer. 

Modern scientifi c 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-fi nely 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 suffi cient for 

production of super-fi nely 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 

qimiuri teqnologiis laboratoria (m. qadaria, m. mumlaZe, T. arCuaZe; 
marjvniv T. kuWuxiZe)

Laboratory of Chemical Technology (M. Kadaria, M. Mumladze, 
T. Archuadze; from the right T. Kuchukhidze)
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erT-erT far Tod ga mo ye ne bad oq si-
dur ke ra mi kas war mo ad gens ko run di. 
sa qar Tve lo Si ar se bu li re sur se bi 
(alu mo si li ka te bi, mrew ve lo bis nar-
Ce ne bi, me o ra di alu mi ni) sru li ad sak-
ma ri sia ul tra dis per si u li alu mi nis 
oq si di sa da mis fu Ze ze sxva das xva
fun qci u ri da niS nu le bis ke ra mi kul 
na ke To ba Ta mi sa Re bad. la bo ra to ri a-
Si Seq mni lia fxvni lo va ni kom po zi ci-
e bis kon so li da ci is uba ni, ro me lic 
aR Wur vi lia Ta na med ro ve ma Ral tem-
pe ra tu ru li Ru me liT, cxe li daw nex-
vis pre ce zi u li fun qci iT (OXY GON, 
aSS) da fxvni lo va ni ma sa lis gra nu la-
to riT (SD1000, Ci ne Ti).
la bo ra to ri a Si mim di na re obs kom-
pleq su ri sa mu Sa o e bi, ro mel Ta mi za-
nia da saw ne xi fxvni lo va ni kom po zi te-
bis mi Re ba, ro mel Ta Zi ri Ta di Se mad-
ge ne lia alu mi nis oq si di na wi la ke bis 
zo miT 50-200 nm da oq si du ri da ara oq-
si du ri ara or ga nu li na er Te bi (ZrO

2
, 

MgO, Y
2
O

3
, SiO

2
, B4C, WC, TiC, ZrB

2
, BN, 

da sxv). 
mi u xe da vad am mi mar Tu le biT mo mu Sa ve 
Ta nam Srom le bis sim ci ri sa, bo lo sa-
mi wlis man Zil ze msof li o Si ap ro bi-
re bu li teq no lo gi e bis ad gi lob riv 

hot-press furnace system with hot pressing 

precision function (OXY GON, USA) and 

a powder material granulator (SD1000, 

China).

The laboratory fulfi lls 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
2
, MgO, Y

2
O

3
, SiO

2
,  B4C, 

WC, TiC, ZrB
2
, 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-fi nely dispersed alumina powder 

became  possible; the laboratory has 

developed several methods of production 

of alpha-alumina from metallic aluminum 

powder and from its compounds;  low-

temperature transformation of instable 

kompoziciuri masalebis konsolidaciis ubani 
(marcxniv n. jalaRonia; marjvniv r. Wedia)

Composite Materials Consolidation Section
(From the left N. Jalagonia; From the right R. Chedia)
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ned le ul Tan mi sa da ge biT (alu mo si-
li ka te bi, alu mi nis jar Ti) da Se sa-
ba mi si ko req ci iT Se saZ le be li gax da 
ul tra dis per su li alu mi nis oq si-
dis fxvni lis mi Re ba; la bo ra to ri a Si 
da mu Sa ve bu lia me ta lu ri alu mi nis 
fxvni li dan da ase ve mi si na er Te bi-
dan al fa-alu mi nis oq si dis mi Re bis 
ram de ni me me To di; Ses wav li lia alu-
mi nis aras ta bi lu ri oq si de bi sa da 
oq so hid roq si de bis da bal tem pe ra-
tu ru li tran sfor ma cia al fa-for-
ma Si sxva das xva do pan te bis meS ve o biT; 
fxvni lo va ni kom po zi te bis Sec xo ba 
xor ci el de ba tra di ci u li me To diT, 
spark-plaz ma sin Te zis, in duq ci u ri 
da ma Ral tem pe ra tu ru li va ku u mur 
Ru mel Si cxlad daw nex vis me To diT; 
da mu Sa ve bu lia sxva das xva ti pis mat-
ri cu li ke ra mi ke bis (oq si du ri da 
ara oq si du ri mat ri ce bis fu Ze ze) mi-
Re bis teq no lo gia; gan sa kuT re bu li 
yu rad Re ba eT mo ba fxvni lo va ni kom-
po zi te bi sa da ke ra mi ku li ni mu Se bis 
qi mi ur da fa zur ana lizs, struq tu-
rul-mor fo lo gi ur kvle va sa da fi-
zi kur-me qa ni ku ri ma xa si a Teb le bis 
dad ge nas; am Ja mad in ten si u rad mim-
di na re obs sa mu Sa o e bi nax Sir ba do va-
ni ma sa le bis (gra fi ti sa da gra fe nis 
oq si de bi, gra fe ni, na no mi le bi) sin Te-
zi sa da am struq tu re biT gaZ li e re bu-
li axa li ti pis hib ri du li ke ra mi ke bis 
mi sa Re bad; am etap ze mi Re bu lia gra-
fe ni sa da alu mi nis oq si dis Sem cve li 
fxvni lo va ni kom po zi te bi; OXY-GON 
Ru me lis ga mo ye ne biT ase ve srul de ba 
sa mec ni e ro-teq no lo gi u ri sa mu Sa o e-
bi sa qar Tve los sa mec ni e ro-kvle vi Ti 
da sa xel mwi fo da we se bu le be bi saT vis. 

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 identifi cation 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, scientifi c-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-fi nely 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, 

institutis TanamSromlebi: T. 
kuWuxiZe da l. miqava nanosaizerTan 

(Dynasaizer FRITCH 2-6000 nm, ger-
mania)  da m. qadaria eleqtronul 

mikroskopTan (Nikon Eclipse LV-150, 
aSS) muSaobis dros 

Institute employees: T. Kuchukhidze 
and L. Mikava  working on a nanosizer 
(Dynasizer FRITCH 2-6000 nm, Germa-
ny) and  M. Kadaria at electronic micro-

scope (Nikon Eclipse LV-150, USA)
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ma Ti dak ve TiT dam za de bu lia sxva das-
xva fun qci u ri da niS nu le bis ke ra mi-
ku li ni mu Se bi.
2013-2015 wleb Si in sti tut Si Ses-
rul da erov nu li sa mec ni e ro fon dis 
gran ti #AR/325/6-480/12 ̀ ad gi lob ri vi 
ned le u lis ba za ze ul tra dis per su li 
alu mi nis oq si dis mi Re ba da ko run dis 
ke ra mi ku li na ke To be bis dam za de bis 
teq no lo gi is da mu Sa ve ba~. pro eq tis 
amo ca ne bis re a li za ci is Se de gad da mu-
Sa ve bul iq na sa mi Zi ri Ta di pre kur so-
ris (niv Ti e re bis): alu mi nis nit ra tis, 
izop ro pi la tis da sxva das xva mo di fi-
ka ci is alu mi nis hid roq si dis sin Te zis 
teq no lo gi e bi ad gi lob ri vi ned le u-
lis ga mo ye ne biT. ma Ti Sem dgo mi gar-
daq mniT (mo di fi ci re bu li zol-gel 
me To di, TviT gav rce le ba di Jan gva-aR-
dge ni Ti re aq cia, Tan da leq vis me To di 
da sxv.) mi Re bul iq na al fa-alu mi nis 
oq si di, ris Sem de gac gan xor ci el da 
mi Re bu li al fa-oq si dis fxvni lis do-
pi re ba sxva das xva do pan te biT da mi Re-
bu li na re vis ho mo ge ni za cia wis qvil Si, 
gra nu li re ba gra nu la tor SD1000-ze 
da ko run dis ni mu Se bis Sec xo ba-daw-
nex va ma Ral tem pe ra tu rul va ku u mur 
wnex Si. Se de gad mi Re bul iq na ad gi lob-
riv ned le ul ze dam za de bu li ko run-
dis sxva das xva na ke To ba. 
qi mi u ri teq no lo gi e bis la bo ra to-
ri a Si Ses ru le bu li sa mu Sa o e bi mox-
se ne bu lia sa er Ta So ri so sa mec ni e ro 
fo ru meb ze da ga moq vey ne bu lia sa mec-
ni e ro-teq ni kur Jur na leb Si. qi mi u ri 
teq no lo gi e bis la bo ra to ri is miR we-
veb Si Ta vi si wvli li aqvT Se ta ni li m. 
mum la Zes, T. ku Wu xi Zes, n. ja la Ro ni as, 
T. ar Cu a Zes, f. da ne li as, m. qa da ri as 
da sxvebs.

technologies for synthesis of aluminum 

nitrate, isopropyl and aluminum hydroxide 

of different modifi cation for three basic 

precursors (substances) by using local 

raw materials were developed. Through 

their further modifi cation (modifi ed 

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 were reported at 

international scientifi c forums and published 

in scientifi c-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.

qimiuri teqnologiebis laboratoriaSi miRebuli keramikuli namzadebi

Ceramic products produced in Laboratory of Chemical Technology 
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eko lo gia. ga su li sa u ku nis 60-ia ni 
wle bi dan sfti na yo fi e rad Ta nam-
Srom lob da l. yan Ca ve lis mce na re Ta 
dac vis in sti tu tis bi o fi zi kis gan-
yo fi le bas Tan da er Tob li vad awar-
mo eb da sa mu Sa o ebs sa qar Tve los mTel 
te ri to ri a ze ra di o aq ti u li da bin Zu-
re bis sa kiT xeb Si. es na yo fi e ri Ta nam-
Srom lo ba gag rZel da sfti-s Tbi lis Si 
gad mos vlis Sem de gac. 2005-2008 wleb-
Si Ses rul da sa er Ta So ri so pro eq ti 
№G-1106 `mdgra di ra di o nuk li de biT 
(Sr-90, Cs-137) sa qar Tve los ni a da ge bi sa 
da mce na re u li sa fa ris kvle va da mo-
ni to rin gi~, sa er Ta So ri so sa mec ni e ro 
cen tris (ISTC) prog ra mis far gleb Si. 
ni a da gi bi o ce no zis mniS vne lo va ni kom-
po nen tia da mi si Tvi se be bi gan saz Rvra-
ven bi o qi mi ur cik lSi ra di o nuk li de-
bis Car Tvis siC qa re sa da gav rce le bis 
gzebs. 

ni a dag Si ar se bu li ra di o i zo to pe bi 
gac vli Ti pro ce se bis Se de gad xvde bi-
an mce na re Si, ga da ad gil de bi an fes vTa 
sis te mis sa Su a le biT mce na ris mi wis-
ze da Stam sa da foT leb Si igi ve ka non-
zo mi e re biT, ro gorc am ele men te bis 

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 Tbilisi. 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 fullfi lled. 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 

saqarTvelos niadagebis radionuklidebiT 90Sr (a, c) da 137Cs (b, d) dabi-
nZurebis rukebi sxvadasxva siRrmeze 0-20 sm (a, b) da 20-40 sm (c, d).

Maps of contamination of Georgia’s soils by radioactive nuclides 
90Sr (a, c) and 137Cs (b, d) at different depths 0-20 cm (a, b) and 20-40 cm (c, d) 
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ara ra di o aq ti u li izo to pe bi. ni a dag-
Si xde ba ra di o nuk li de bis ra di o a ku-
mu li re ba da mig ra cia. Ses wav lil iq na 
qi mi u ri ma xa si a Teb le bi da me qa ni ku ri 
Ta vi se bu re ba ni sxva das xva ver ti ka-
lu ri zo ni dan 0-20, 20-40 sm siR rme ze 
(zo gan 80-100 sm-ze) aRe bu li ni a da gis 
ni mu Seb Si; Ca tar da ra di o met ru li da 
ra di o qi mi u ri ana li ze bi (1000-mde ni-
mu Si). 

pro eq tze mo mu Sa ve jguf ma Se ad gi na 
sa qar Tve los ra di o nuk li de biT da-
bin Zu re bis 48 ru ka da sa Ta na do das-
kvne bi da re ko men da ci e bi mi a wo da 
sa qar Tve los ga re mos dac vis sa mi nis-
tros da sa er Ta So ri so or ga ni za ci-
ebs. pro eq tis ma sa leb ze ga moq vey ne-
bu lia 5 sa mec ni e ro naS ro mi ad gi lob-
riv da sa er Ta So ri so Jur na leb Si da 
mox se ne bu lia 2008 wels ve na Si ni a dag-
mcod ne Ta sa er Ta So ri so kon fe ren-
ci a ze. pro eq tis Ses ru le ba Si aq ti-
u rad mo na wi le ob dnen T. uru Sa Ze, g. 
bo ku Ca va, m. kva Wan ti ra Ze, f. ba sa ria, 
v. kir cxa lia, v. Wan tu ri Ze, T. ar Cu a Ze 
da sxve bi.

am Ja mad in sti tut Si tar de ba sa mec ni-
e ro-kvle vi Ti sa mu Sa o e bi, ro mel Ta 
Zi ri Ta di mi za nia mul ti fun qci u ri 
da niS nu le bis kom pleq su ri sor ben-
tis Seq mna da ma Ti meS ve o biT da bin-
Zu re bu li wyli dan mZi me me ta le bis, 
ra di o nuk li de bi sa da po lu tan te bis 
er Tdro u li mo ci le ba. da mu Sa ve bu-
lia bi o po li me reb sa da arao rga nul 
sar Cu leb Si na no nul va len ti a ni rki-
nis (nnvr) imo bi li za ci is me To de bi. 
imo bi li ze bul sis te meb Si mat ri cac 
STan Tqavs mZi me me ta lebs, ri Tac 
mcir de ba aq ti u ri kom po nen tis − na-
nor ki nis xar ji. da mu Sa ve bu lia sxva-
das xva Sed ge ni lo bis or ga nul-ara-
or ga nu li hib ri du li sor ben te bis 
mi Re bis me To de bi. 

• dad ge ni lia, rom sor ben te bi efeq-
tu ria wyle bi dan mZi me me ta le bis io-
ne bis mo sa So reb lad da qlo ror ga nu-
li po lu tan te bis da saS le lad;

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 scientifi c 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. 

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

• Techniques for producing alumina of 
various modifi cation and immobilization  on 
them of nZVI powders was developed;

• Granular sorbent-Fe0/Al
2
O

3 
 and Fe0/Fe

3
O

4 

was produced; 
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• da mu Sa ve bu lia sxva das xva mo di fi-
ka ci is alu mi nis oq si dis mi Re bi sa da 
maT ze nnvr fxvni le bis imo bi li za ci is 
me To de bi;

•  fxvni le bis gra nu la ci iT mi Re bu-
lia gra nu li re bu li sor ben te bi Fe0/
Al

2
O

3 
da Fe0/Fe

3
O

4
;

• am Ja mad mim di na re obs sa mec ni e ro-
kvle vi Ti sa mu Sa o e bi op ti ma lu ri re-
aq ti u li ba ri e ris ni mu Se bis da sam za-
deb lad da mo bi lu ri wylis gam wmen di 
da nad ga ris Se saq mne lad. 

in sti tut Si srul de ba rentgen-
ostruqturuli kvle viT sa mu Sa o e bi: 
in sti tut Si mi Re bu li si li ci u mis, 
ger ma ni u mi sa da Si-Ge Se nad no be bis 
mo nok ris ta le bis ori en ta ci is gan saz-
Rvra; mo  nok ris ta le bi sa da po lik ris-
ta lu ri ma sa le bis kris ta lu ri mes ris 
pa ra met re bis pre ce zi u lad gan saz-
Rvra; li To nu ri Se nad no be bis, ke ra mi-
ku li, li Ton ke ra mi ku li da or ga nu li 
ma sa le bis xa ris xob ri vi da ra o de nob-
ri vi fa zu ri ana li zi; ge o lo gi u ri ni-
mu Se bis fa zu ri ana li zi; amor fu li da 
na nok ris ta lu ri ma sa le bis struq tu-
ru li da mik ros truq tu ru li kvle va 
(mar cvlis zo me bis gan saz Rvra dif-
raq ci u li maq si mu me bis pro fi lis Ses-
wav liT); ma Ral tem pe ra tu ru li ren-
tge nos truq tu ru li ana li zi - fa zu-
ri gar daq mne bis Ses wav la ma Ral (1500 
0C-mde) tem pe ra tu reb ze; ni mu Se bis 
qi mi u ri (ele men tu ri) ana li zi; ren-

• At present is the research work on the 
preparation of a specimen of optimal reactive 
barrier and construction of a mobile water 
purifi cation unit under way. 

The works carried out in the Institute in 
this direction include: identifi cation 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 profi le of 
diffraction lobes; high-temperature X-ray 
structural analyses – phase change study at 
high (up to 1500 0C) temperature; chemical 
(elementary) analysis of samples; X-ray 
spectral analysis by solar method, using 
X-ray diffract meter DRON-3М. 

The laboratory cooperates with various 
scientifi c 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 
satisfi es the Institute’s requirements in glass 
and quartz specialized products. The section 

v. gabunia rentgenodifraq-
tometr DX-100-ze muSaobis 

dros

V. Gabunia upon work with 
X-ray diffractometer DX-100 
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tge nos peq tra lu ri ana li zi so le ris 
me To diT, ren tge no dif raq to metr 
ДРОН-3М-is ga mo ye ne biT. la bo ra to-
ria Ta nam Srom lobs res pub li kis sxva-
das xva sa mec ni e ro da we se bu le bas Tan, 
da in te re se bu li pi re bis Tvis axor ci-
e lebs ma sa la Ta eq sper ti zas qi mi u ri 
Sed ge ni lo bi sa da kris ta lu ri struq-
tu ris da sad ge nad. 

in sti tu tis moT xov ni le ba Ta da sak ma-
yo fi leb lad Se iq mna sa mi nam be ro uba-
ni, ro me lic aRi Wur va Se sa ba mi si xel-
saw yo-da nad ga re biT da da kom pleq tda 
ma Ral kva li fi ci u ri spe ci a lis te biT 
(T. Wa la ga ni Ze, d. Sen ge lia). sa mi nam-
be ro uba ni sru lad ak ma yo fi lebs 
in sti tu tis moT xov ni le bebs mi ni sa 
da kvar cis spe ci a li ze bu li na ke To-
be biT. uba ni Ta vis Se saZ leb lo be bis 
far gleb Si dax ma re bas uwevs mo na Te-
sa ve in sti tu tebs da da in te re se bul 
or ga ni za ci ebs mi ni sa da kvar cis na-
ke To ba Ta dam za de bis sa kiT xSi. 

sfti-s aRor Zi ne ba Si di di wvli li mi-
uZ Rvis in sti tut Si bri ta ne Tis ener-
ge ti ki sa da kli ma tis cvli le be bis 
sa mi nis tros mi er gan xor ci e le bul 
prog ra mas `da xu ru li bir Tvu li qa-
la qe bi~ (xel mZRva ne li ba to ni pat rik 
grei).

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 fi ber 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 fi ber were supplied to the Ministry 
of Defense, building companies and the 
interested individuals. 

Since its foundation SIPT maintained close 
scientifi c relations with leading scientifi c 
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, 

sfti-s saminambero ubani (marcxnidan: z. isakaZe, f. danelia, d. Sengelia)

SIPT’s glass-blowing section (From the left: Z. Isakadze, F. Danelia, D. Shengelia)
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Closed Nuclear Cities Programme (CNCP) 
(UK); Central Design Bureau “Pivdenie”, 
National Scientifi c 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-
tifi c centers within the framework of joint 
Projects; the Institute’s specialists are often 
invited to international scientifi c 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:

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

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

am prog ra mis far gleb Si sfti-Si gan-
xor ci el da ram de ni me teq no lo gi u ri 
pro eq ti, Se iq mna ba zal tis boW kos da 
qaf-blo kis war mo e bis ub ne bi. ama ve 
prog ra mis far gleb Si mox da in sti tu-
tis me tal-da ma mu Sa ve be li sa am qros 
Car xe bi Ta da in ven ta riT aR Wur va da 
gan xor ci el da in sti tu tis la bo ra-
to ri u li far Te bis ke Til mow yo ba. 
in sti tut Si dam za de bu li ba zal tis 
boW ko Ti ar mi re bu li qaf-blo ke bi mi-
e wo da Tav dac vis sa mi nis tros, sa am Se-
neb lo kom pa ni ebs da fi zi kur pi rebs. 

sfti-s Ta vi si da ar se bis dRi dan mWid-
ro sa mec ni e ro ur Ti er To be bi akav Si-
rebs msof li os wam yvan sa mec ni e ro 
cen treb Tan: Argonne National Laboratory, 
Los Alamos National Laboratory, Sandia Na-

tional Laboratory, NASA, Lawrence Berkley 
National Laborator, Brookhaven National Labo-

ratory (aSS); University of Cambridge, Univer-

sity of Oxford, UK National Physical Labora-

tory, Closed Nuclear Cities Programme (CNCP) 
(di di bri ta ne Ti); ЦКБ «Пiоденне», 
ННЦ «Харькооский Физико-Технический 
Институт», Science & Technology Center in 
Ukraine (STCU), Институт Монокристаллоо 
(uk ra i na); Институт Ядерной Физики (ya-
za xe Ti); Институт Ядерной Физики (uz be-
ke Ti); The International Science and Technol-

ogy Center (ISTC) (ru se Ti) da sxva. sfti 

bazaltis boWkosa da qaf-blokis sawarmoo ubnebi

Basalt fi ber and foam-block industrial areas
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dRe sac ag rZe lebs ze moT Ca moT vlil 
sa mec ni e ro cen treb Tan mWid ro Ta-
nam Srom lo bas sa er To pro eq te bis 
far gleb Si, in sti tu tis Ta nam Srom-
lebs xSi rad iw ve ven am cen tre bis mi er 
or ga ni ze bul sa er Ta So ri so sa mec ni e-
ro fo ru meb ze. 

un da aRi niS nos in sti tu tis sxva das-
xva fun qci o na lu ri da niS nu le bis sam-
sa xu re bis Ta nam Sro mel Ta mo na wi le o-
ba in sti tu tis aR mSe neb lo bis saq me Si: 
b. yol ba ia, l. odi Sa ria, a. inaliSvili, 
l. Sa ria, l. bo ku Ca va, n. qar cxia, j. 
ada mia, T. de viS vi li, l. mi qa va, e. me-
laS vi li, T. gaf rin daS vi li, n. ba sa ria, 
x. lo mi Ze, r. mo si Ze, e. ko pa li a ni, g. ge-
ge Si Ze da mra va li sxva.

in sti tu tis kom pe ten cia mo i cavs mec-
ni e re bi sa da teq no lo gi e bis aq tu a-
lu ri prob le me bis far To speqtrs:

• bir Tvu li fi zi ka, ra di a ci u li ma sa-
laT mcod ne o ba da teq no lo gi e bi;

• mya ri sxe u le bis fi zi ka, na xe var gam-
ta re bis da ze gam ta re bis fi zi ka;

• na xe var gam ta ru li, Ter mo e leq tru-
li da op to e leq tro nu li xel saw yoT-
mSe neb lo ba;

• kvan tu ri ra di o fi zi ka, la ze ru li, 
eleq tru li da eleq tro nu li sis te-
me bi;

• kri o ge nu li teq ni ka da teq no lo gi-
e bi, na no ma sa le bi da na no teq no lo gi-
e bi;

• qi mi u ri teq no lo gi e bi axa li kom po-
zi ci u ri da ke ra mi ku li ma sa le bis mi-
sa Re bad (m.S. ad gi lob ri vi ned le u lis 
ba za ze);

• eko lo gi u ri usaf rTxo e bis prob-
le me bi, m.S. ra di o aq ti u ri da bin Zu re-
bis kvle vis, mo ni to rin gis da da bin Zu-
re bis ga uv rce leb lo bis da Sem ci re-
bis me To de bi.

in sti tu tis kom pe ten cia da uk ve ar se-
bu li sa mec ni e ro-kvle vi Ti ba za far-
To sa eq sper to sa mu Sa o e bis Ses ru le-

• Semiconductor, thermoelectric and opto-
electronic instrument making;

• Quantum radiophysics, laser, electric and 
electronic systems;

• Cryogenic engineering, nanomaterials and 
nano technologies;

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

• 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 scientifi c 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:

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

• Solid body physics, semiconductors and 
superconductors physics;

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

• Quantum radiophysics , laser, electric and 
electronic systems;

• Cryogenic technique and technologies, 
nanomaterials and nanotechnologies;

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

• Environmental protection problems, i.e., 
researching radioactive contamination, mon-
itoring and methods to reduce and non-pro-
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bis Se saZ leb lo bas iZ le va. in sti tu-
ti aq ti u rad mo na wi le obs umaR le si 
ga naT le bis sas wav lo pro ce seb Si, 
sa ma gis tro da sa doq to ro prog ra me-
bis gan xor ci e le ba Si. in sti tu ti mzad 
aris kom pe ten ci is far gleb Si mi i Ros 
mo na wi le o ba kvle va Ta Se de ge bis da 
teq no lo gi e bis qvey nis eko no mi ka Si 
efeq tu ri da ner gvis kon cef ci e bis 
Se mu Sa ve ba Si.

in sti tu tis Ta nam Srom le bi (r. sa luq-
va Ze, i. kur sa no vi, a. gul da maS vi li, i. 
Jva nia, g. mur Ru lia, v. kir cxa lia, r. 
Sa mu gia, d. ka ku lia, d. Cxe i Ze da bev-
ri sxva) Car Tul ni iy vnen da ari an sa-
qar Tve los umaR le si sas wav leb le bis 
sas wav lo pro ce seb Si da ga moq vey ne-
bu li aqvT Sem de gi sa xel mZRva ne o e bi:

1. r. Sa mu gia. Internet da Web teq no lo-
gi e bis sa fuZ vle bi (HTML, CSS, My SQL, 
PHP, Dreamweaver MX). Tbi li si, ga mom-
cem lo ba `me ri di a ni~, 2013, 533 gv.

2. l. ta ba ta Ze, T. ku Wu xi Ze. teste bi da 
sa kon tro lo kiT xve bi or ga nul qi mi a-
Si. Tbi li si, ga mom cem lo ba `uni ver sa-
li~, 2012, 109 gv.

in sti tu tis sa mec ni e ro miR we ve bi asa-
xu lia 25-ze met mo nog ra fi a Si, 8 000-
mde sa mec ni e ro pub li ka ci a Si (sta-
tia, prep rin ti, an ga ri Si) da da cu lia 
1 500-ze me ti sa av to ro mow mo bi Ta da 
pa ten tiT.

sfti-s Ta nam Srom lebs mec ni e ru li 
miR we ve bi saT vis sxva das xva wleb Si mi-
ni We bu li aqvT pre mi e bi:

le ni nu ri pre mia - vse vo lod kar Ja vi-
ni;

sta li nu ri pre ia - man fred fon ar-
de ne (or gzis), da viT Wku a se li, ra Cia 
de mir xa no vi, viq tor gu se vi, he rard 
ege ri, pi ter ti se ni, Sal va bur di aS vi-
li, ni ko la us ri li (or gzis), lud vig 
ci li, ro man trub ni ko vi, re in gold 
ra ix ma ni, vla di mer er mi ni, vse vo lod 
kar Ja vi ni (or gzis), na ta lia er mi na, 
kon stan ti ne glin ski, aleq sei lu bim-
ce vi, mar ga ri ta agi no so va, ha inc bar-

liferate pollution through the environment. 
The competence of the institute and existed 
scientifi c-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 effi ciently 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, 
Tbilisi. Publ. “Universali”, 2012, p.109.

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

SIPT employees accounted for their scien-
tifi c 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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vi xi, igor krut ko vi, gus tav her ci, 
ver ner Sut ce, her bert ti me (or gzis), 
ni ko loz Se xov ce vi, ha inc fro i lix.

ssrk-s sa xelmw. pre mia - pi ter ti se ni, 
irak li gver dwi Te li, qe Te van or jo-
ni ki Ze, el e ne ozi aS vi li, gu ram Tev za-
Ze, fri don asa Ti a ni, ni ko loz le on-
ti e vi;

saqarTvelos sa xel mwi fo pre mia – va-
xuS ti cxa ka ia, ar nold ka lan da riS-
vi li, da viT cec xla Ze, le ri wa qa Ze, 
ni ko loz me nab de, aleq san dre koW-
la vaS vi li, re vaz sa luq va Ze, dur miS-
xan ire maS vi li, ta ri el usu faS vi li, 
aleq san dre ti mo Sen ko, oleg uSa ko vi;

pet re me li qiS vi lis saxelobis pre mia 
– re vaz sa luq va Ze.

li te ra tu ra:

1. v. ka Sia. eleq tro e ner gi is Ter mo e-

mi si u ri ge ne ra to re bi da ma Ti usaf-

rTxo e is sis te me bi. Tbi li si, ga mom-

cem lo ba in te leq ti, 2002, 190 gv.

2. K. Kobakhidze. Complex Research of Re-

newable Energy Resources in High Mountain-

ous Hardly Accessible Non-Eletcrifi ed Villages 

of Georgia. Tbilisi, 2009, 95 p.

3. V. Kirtskhalia. Applied Problems of Gas and 

Hydrodynamics. LAP LAMBERT Academic 

Publishing, Tbilisi, 2015, 61 p.

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. 

Tbilisi, Publ. “Intelekti”, p.190, 2002.

2. K. Kobakhidze. Complex Research of Re-

newable Energy Resources in High Moun-

tainous Hardly Accessible Non-Eletcrifi ed 

Villages of Georgia. Tbilisi, 2009, 95 p.

3. V. Kirtskhalia. Applied Problems of Gas 

and Hydrodynamics. LAP LAMBERT Aca-

demic Publishing, Tbilisi, 2015, 61 p.
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gustav herci soxumSi 

Camosvlamde kolegeb-

Tan erTadustav  

 

Hertz with his colleagues 

before coming to Sukhumi 

germaneli specialis-
tebi ojaxebTan erTad 
aguZeraSi (1947 w.) 
 
German specialists with 

families  in Agudzera (1947) 

germaneli specialis-
tebisTvis aSenebuli 
saxlebi (sinopi, 1946 w.) 
 
Houses built for German 

scientists (Sinop, 1946) 
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sfti-s momavali direqtorebi  i. kvarcxava da i. gverdwiTeli 
kosmosuri sxivebis eqspediciaSi aragacis mTaze (1943 w.) 
Future directors of SIPT I.Kvartskhava and I.Gverdtsiteli in the 

expedition of cosmiс rays in Aragats mountain (1943) 

 

 

 
 

sabWoTa specialistebi ojaxebTan erTad aguZeraSi (1947 w.) 
Soviet specialists with their families in Agudzera (1947.) 



 127 

    
 

manfred fon ardene ojax-
Tan erTad riwis midamoebSi 

(1948 w.) 
Manfred von Ardenne with his 

family in the vicinity of Ritsa 

(1948) 

piter tiseni ojaxTan erTad soxumSi 
(1947 w.) 

 
Peter Thiessen with his family in Sukhumi 

(1947) 

 

 

 

 

 

        
 

manfred fon ardene svaneTSi 
(1949 w.) 

Manfred von Ardenne in Svaneti  

(1949) 

nikolaus rili svaneTSi (1950 w.) 
 

Nikolaus Riehl in Svaneti (1950) 
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r. saluqvaZe, i. vekua, p. WeliZe, r. demirxanovi sfti-Si 
R. Salukvadze, I. Vekua, P. Chelidze, R. Demirkhanovi in SIPT 

 

 

 

 
 

d. jiqia, g. mirianaSvili, r. demirxanovi, a. kuCeriaevi  
sfti-s 30-wlisTavze 

D. Jiqia, G. Mirianashvili, R. Demirkhanov, A. Kucheryev at the 30
th

 

Anniversary of SIPT 
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akademikosebi i. vekua, n. bogoliubovi, a. TavxeliZe sfti-Si 
Academicians: I. Vekua, N. Bogolyubov, A. Tavkhelidze in SIPT 

 

 

 
 

ilia qvarcxava saerTaSoriso konferenciebsa da seminarebze aSS-Si 
Ilia Kvartskhava at International Conferences and Seminars in USA 
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ilia qvarcxavas TanamSromlebi laboratoriaSi 
Ilia Kvartskhava’s laboratory staff 

 

 

 

 

  
 

o. samadaSvili mass-speqtrografis danadgarTan da sfti-is uaxles mas-
speqtrometr "agava"-sTan 

O. Samadashvili – at mass-spectrograph device  and state-of-the-art SIPT mass- 

spectrometer “AGAVA” 
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saqarTvelos xelmZRvaneloba da „sredmaSis“ ministri e. slavski 
sfti-Si Seqmnili Cais individualuri sakrefi xelsawyos gamocdisas 

Georgia’s Leadership and “SredMash” Minister E. Slavsky while testing an 

individual tea harvesting device created in SIPT 

 

 
 

sfti-s TanamSromeli r. mosiZe institutSi Seqmnili xilis avtomaturi 
`sekatoris~ demonstrirebisas 

SIPT employee R. Mosidze - demonstrating SIPT’s automatic “secateurs” to harvest fruits 
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rentgeno-struqturuli  da rentgeno-speqtruli analizis 
laboratoriaSi: marcxnidan m. gofoZe, T. CixlaZe, i. xarCila-

va, a. kucia, n. cincaZe 
X-ray structural and X-ray spectral analysis laboratory: from the left M. 

Gopodze, T. Chikhladze, I. Kharchilava, A. Kutsia, N. Tsintsadze 

 

 

 

 
 

S. gogiCaiSvili da e. lomaZe qimiur laboratoriaSi 
Sh. Gogichaishvili and E. Lomadze in chemical laboratory 
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asspeqtrometriis laboratoriaSi 

marcxnidan: k. elistratova, s. elkin, n. Samba, a. bigvava, k. oganezovi 
Mass Spectrometry Laboratory 

From the left: K. Elistratova, S. Elkin, N.  Shamba, A. Bigvava, K. Oganezovi. 

 

 
c. nebieriZe da p. jgerenaia laboratoriaSi 

Ts. Nebieridze and P. Jgerenaia in the Laboratory 

 

 
 

l. miqava da m. gonCarovi sfti-s erTian gamoTvliT centrSi 
L. Mikava and M. Goncharov in the  computing center of SIPT 
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S. burdiaSvili, e. oziaSvili, p. tiseni, l. sokolova (Tbilisi) 
Sh. Burdiashvili, E. Oziashvili, P. Thiessen, L. Sokolova  (Tbilisi) 

 

 
 

uzbeki kolegebi sfti-Si 
Colleagues from Uzbekistan in SIPT 
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i. qvarcxava saerTaSoriso konferenciaze aSS-Si 
I. Kvartskhava at International Conference in USA 

 

 
 

i. gverdwiTeli saerTaSoriso konferenciaze italiaSi 
I. Gverdtsiteli at International Conference in Italy 
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r. saluqvaZe saerTaSoriso konferenciaze ruseTSi 

R. Salukvadze at International Conference in Russia 

 

 
 

 
 

sfti-s TanamSromlebi ISTC da CNCP-s saerTaSoriso konferenciebze 
SIPT employees at the ISTC and CNCP International Conferences 
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sfti-s TanamSromlebi CNCP-s saerTaSoriso konferenciebze 

SIPT employees at the CNCP International Conference 
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IPP proeqtis P-466 
Sedegebis ganxilva 
edi herSkoviCTan  
 
(Brookhaven National 

Laboratory) erTad 
Discussing IPP Project P-

466 results with Ady 

Herschkovich  

(Brookhaven National 

Laboratory) 

klaus tiseni sfti-
Si  (2014 w.) 
 
Klauss Thiessen in SIPT 

(2014) 

g. darsaveliZe 660 
FTIR speqtroskop-
Tan 
 
G. Darsavelidze at 660 

FTIR spectroscope
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sfti-s TanamSromlebi saerTaSoriso konferenciebze da kongresebze 
SIPT employees at the International Conferences and World Congresses 

 

            
samrewvelo procesebis mdgradi ganviTa-

rebis samiti da gamofena, 2015, TurqeTi 
2015 - Sustainable Industrial Processing Summit 

& Exhibition 2015, Turkey 

Tanamedrove masalebis mso-
flio kongresi, 2013, TurqeTi  

Advanced Materials World 

Congress 2013, Turkey  

             
XVI saerTaSoriso konferencia, masalebi, 

meTodebi da teqnologiebi, 2014, bulgareTi 

GEO 16th International Conference "Materials, 

methods and  Technologies", 2014, Bulgaria  

gamoyenebiTi zegamtarobis 
konferencia, 2012, aSS 

Applied Superconductivity 

Conference, 2012, USA  

                                                   
fxvnilTa metalurgiis evropis 

kongresi da gamofena, 2014, avstria 

European Powder Metallurgy Congress & 

Exhibition, 2014, Austria 

sfti-s pavilioni 26 maisis sadRe-
saswaulo gamofenaze (2015) 

SIPT pavilion at the 26 May Exhibition 

(2015) 
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sfti-s TanamSromlebi da stumrebi turistuli laSqrobebis dros 
SIPT employees and the guest on tourist campaigns 
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sfti-s vokaluri ansambli „saunje“ 

SIPT Vocal Ensemble "Saunje" 

 

 
sfti-s saestrado orkestri „nautilusi“. 

v. ivanovi, g. dgebuaZe, a. griSutini 
SIPT Pop Orchestra “Nautilus”: V. Ivanov, G. Dgebuadze, A. Grishutin 

 

 
sfti-s TviTnaswavl mxatvarTa klubis wevrebi 

SIPT SelF-Taught Artists Club members 



 142 

 
 

 
 

 
sfti-s TanamSromlebis fexburTis gundi 

SIPT football team 



158

sa er Ta So ri so sa mec ni e ro kon fe ren ci is `Ta na med ro ve 

ma sa le bi da teq no lo gi e bi~ prog ra ma

Program book of International Scientifi c Conference 

 ~Advanced Materials and Technologies”
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160
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kon fe ren ci is mox se ne be bi ga mo i ca  Sro ma Ta kre bu lis sa xiT. 

The Conference materials were published in proceedings.
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