
arawrfivi movlenebis fizikis kaTedra, arawrfivi movlenebis

fizikis samecniero kvleviTi instituti

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti: arawrfivi movlenebis

fizikis kaTedra, arawrfivi movlenebis fizikis samecniero kvleviTi instituti

*samecniero erTeulis xelmZRvaneli; arCil ugulava

 samecniero erTeulis personaluri Semadgenloba: ramaz xomeriki, simon

CxaiZe, zaza toklikiSvili

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero
mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 meqanikuri anizotropiis
mdgomareobaSi myofi
superparamagnetikis

damagniteba

arawrfivi movlenebis samec-
niero-kvleviTi instituti, Tsu,

zust da sabunebismetyvelo

mecnierebaTa fakulteti,
fizikis mimarTuleba

fiz. maT. mecn.
doqtori,

prof. a. ugulava
a. ugulava
s. CxaiZe

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

zogierTi nanonawilakis magnituri anizotropiis Sinagani energia Warbobs mis

siTbur energias oTaxis temperaturaze. cnobilia, rom magnitur nanosiTxeebSi

nanonawilakTa magnituri anizotropiis RerZebi mimarTula qaosurad. sakmaod
Zlier magnitur velSi isini polarizdebian magnituri velis gaswvriv da Cndeba

e.w. meqanikuri anizotropiis mdgomareoba. Cvens mier naCvenebia, rom im SemTxvevaSi,
roca anizotropiis energia Warbobs siTbur energias, polarizebuli nawilakebis

qvesistemis damagnitebis mruds aqvs gansakuTrebuli forma, romelic axlosaa

hiperbolur tangensTan. SemoTavazebul modelSi nanosiTxe Sedgeba ori

komponentisagan (qvesistemisagan) nawilakTa cvladi ricxviT - qaosurad
mimarTuli RerZebisa da polarizebuli RerZebis mqone nawilakebis

qvesistemebisagan. magnituri velis sididis cvlilebasTan erTad icvleba

nawilakTa ricxvi qvesistemebSi, ris Sedegadac icvleba mTeli siTxis dama-
gnitebuloba. magnituri velis mocemuli mniSvnelobisaTvis nanonawilakTa
wonasworuli ricxvi qvesistemebSi ganisazRvreba qvesistemebis qimiuri
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potencialebis tolobisagan. naCvenebia, rom magnituri siTxis orkomponentiani
modelis safuZvelze miRebuli damagnitebis mrudi mdebareobslanJevenis mrudsa

da hiperboluri tangensis mrudebs Soris, anizotropiis zrdasTan erTad
damagnitebis mrudi sul ufro emsgavseba hiperbolur tangenss da Zlieri
magnituri anizotropiisas damagnitebis najerobis mdgomareoba miiRweva ufro

adre, vidre es gamomdinareobs lanJevenis Teoriidan.
meqanikuri anizotropiis mdgomareobaSinanonawilakis energia iRebs saxes

    2= ,0 sin cosfH H A E     ,

sadac  - kuTxea magnituri momentis veqtorsa da nanonawilakis anizotropiis

RerZs Soris. magnitoTermodinamikur sidideTa gamoTvlis standartuli

proceduris Tanaxmad, SevadgineT erTnawilakovani statistikuri integrali
meqanikuri anizotropiis mdgomareobisaTvis

   2

0 0

2 sin sin expD fz d d H kT
 

          ,

romlis integrireba gvaZlevs

   24
,

2 2 2
b b

P

b b
z a b e D a e D a

a a a

     
       

    
.

magnituri polarizaciisaTvis ( fP M Nm ) statistikuri integralis gamoyene-
biT, meqanikuri anizotropiis arsebobis dros miviReT

     
1 2

2 2 2 2
f b b

b sh b
P a,b

a a e D a b a e D a b a


  

  
.

aq b Bm kT - mxolod bolcmanis faqtorze damokidebuli wevria, xolo a A kT
ki mxolod anizotropiis uganzomilebo energiaze damokidebuli wevri.

     2exp
2

D x x Erfi x


  - dousonis funqciaa, xolo    2

0

2
expErfi x y dy




 

albaTobis integralis erT-erTi nairsaxeoba.

I. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

I. 3.saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

#
proeqtis dasaxeleba

mecnierebis dargisa da
damfinansebeli
organizacia

proeqtis
xelmZRvanel

i

proeqtis
Semsrulebleb

i
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samecniero mimarTule-
bis miTiTebiT

1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

I. 4.

proeqtis dasaxeleba
mecnierebis dargisa da
samecniero mimarTule-

bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvanel

i

proeqtis
Semsrulebleb

i

1.

magnituri nanosiTxeebis
damzadeba da maTi

magnituri da
hiperTermiuli

Tvisebebis Seswavla

SoTa rusTavelis
saxelobis
erovnuli

samecniero fondi,
ukrainis mecniere-
bisa da teqnologi-

ebis centri

fiz. maT.
mecn.

doqtori

t. gegeWkori
a. ugulava

2.

solitonuri gadarTvebi
fotonur da

multiferoikul
nanostruqturebSi

fundamenturi
kvlevebisaTvis

saxelmwifo samecniero
granti

SoTa rusTavelis
erovnuli

samecniero fondi

ramaz
xomeriki

ramaz

xomeriki,
arCil

ugulava, simon
CxaiZe, vaxtang

jandieri

3.

solitonuri transporti
magnitur

nanonawilakovan
sistemebSi

SoTa rusTavelis
erovnuli

samecniero fondi

da italiis CNR

ramaz
xomeriki

ramaz xomeriki

4.

dinamika da
Termodinamika magnitur

nanonawilakovan
sistemebSi

SoTa rusTavelis
erovnuli

samecniero fondi
da safrangeTis

CNRS

ramaz
xomeriki

ramaz

xomeriki, laSa
tyeSelaSvili

5.

barieruli tipis
talRgamtaruli

sistemebis da wredebis
Seqmna mikro da

milimetruli diapazonis
xelsawyoebisaTvis

SoTa rusTavelis
erovnuli

samecniero fondi

vaxtang
jandieri

vaxtang

jandieri,
ramaz

xomeriki,
giorgi

miloSeviCi
gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)



Phys-4

1. superparamagnituri makrosistemis damagnitebis procesi mniSvnelovnadaa
damokidebuli mis SemadgenlobaSi myof nanonawilakTa magnituri anizotropi-
is RerZebis orientaciaze. fxvnilovan mdgomareobaSi myofi superparamagnetikis

nanonawilakTa RerZebi mimarTulia qaosurad da „gayiulia“ aseT mdgomareo-
baSi. damagnitebis procesze magnituri anizotropiis gavlenis Tanmimdevruli

da mkacri Seswavlis safuZvelze dadginda, rom nanonawilakTa anizotropiis
RerZebis qaosuroba mTlianad Trgunavs nanonawilakTa anizotropiis gavlenas
damagnitebis procesze da amitom am SemTxvevaSi damagnitebis mruds aqvs

lanJeveniseuli forma. fxvnilovan paramagnitebisagan gansxvavebiT, paramagni-
tur nanosiTxeebSi nanonawilakTa sistema ar aris „gayinuli“ da TiToeul nawi-
laks SeuZlia brunva rogorc magnituri velis gavleniT, ise siTxis mole-
kulebis SemTxveviTi dajaxebis Sedegad.

cnobilia, rom sakmarisad Zlieri magnituri velis gavleniT xdeba anizo-
tropiis RerZebis dapolareba, anu meqanikuri anizotropiis damyareba. aseT

pirobebSi mniSvnelovnad icvleba damagnitebis mrudis forma. Cvens mier Ses-
wavlil iqna damagnitebis procesi meqanikuri anizotropiis pirobebSi da

naCvenebia, rom am SemTxvevaSi damagnitebis mruds aqvs specifikuri forma,
romelic Zlieri anizotropiis zRvarSi iRebs hiperboluri tangesis formas.

aqedan gamomdinare SeiZleba iTqvas, rom magnituri nanosiTxeebis damagni-
tebis procesi dasawyisSi iqneba lanJeveniseuli, xolo dasasruli (gajerebis

maxloblobaSi) iqneba Cvens mier Teoriulad miRebuli formulis Sesatyvisi.
2. Cven vixilavT or sustad bmul arawrfiv oscilatorul jaWvs landau-zeneris
tunelirebis meqanikuri analogis Seswavlis mizniT. jaWvebis masebi TandaTan

iklebs (imatebs) zeda (qveda) jaWvSi. es modeli saSualebas gvaZevs ganvazogadoT
landau zeneris qvanturi tunelirebis efeqti solitonebis erTi jaWvidan

meoreSi gadasvlisaTvis. naCvenebia, rom solitonis tunelirebis maxasiaTeblebi

arawrfiv reJimSi mkveTradaa damokidebuli solitonis amplitudaze.
tunelirebis Teoriis es midgoma dadasturebulia solitonur jaWvebze

pirdapiri ricxviTi simulaciebis meSveobiT.
3. Cven vikvlevT solitonebis arsebobisa da gavrcelebis SesaZleblobas fermi-
pasta-ulamis araharmoniuli jaWvis Sorsqmed versiaSi, sadac wrfivi

urTierTqmedebis wevrSi bmis konstanta xarisxobrivi kanoniT klebulobs. Cven
miviReT analizuri miaxloebiTi gamosaxuleba konvertuli moZravi

solitonisTvis, romelic aRiwereba arawrfivi Sredingeris gantolebiT.
Sesabamisi dispersiuli Tanafardobis araanalizuri Tvisebebis gamo Cven
mogvixda SeSfoTebis Teoriis Seqmna sxvaobiTi diferencialuri operatorebis

gamoyenebiT. es garemoeba agreTve krZalavs stabiluri grZeltalRovani kink-
solitonuri amonaxsnebis arsebobas, rac mkveTrad gansxvavdeba axloqmedi

fermi-pasta-ulamis jaWvis SemTxvevisagan. Cven warmatebiT davamTxvieT

analizuri Sedegebi ricxviT simulaciebs Sesabamis modelze.
4. pirvel yovlisa Cven gavakeTeT ricxviTi simulaciebi erTganzomilebian spinur

modelze Termostatis arsebobisas da gamoviTvaleT relaqsaciis droebi. Cven
SevamowmebT rogor muSaobs efeqturi erTganzomilebiani modeli. saqme isaa, rom
patara nimuSebis SemTxvevaSi yvela-yvelasTan urTierTqmedebis daSveba SeiZleba

Sesworebebs moiTxovdes. da bolos, yvelaze mniSvnelovani amocanaa sam

ganzomilebian sistemaze ricxviTi simulaciebis Catareba, Sedegebis Sedareba
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efeqtur erTganzomilebian modelTan da eqsperimentisTvis realisturi

parametrebis SeTavazeba.
5. proeqtis farglebSi Cven SeviswavliT barieruli tipis talRgamtarul

sistemebsa da wredebs rogorc analizurad, aseve ricxviT, eqsperimentul

Seswavlas da damzadebas. Cven ganvixilavT barieruli tipis sistemebs, romlebic
Sedgeba dieleqtirkul garemoSi periodulad Calagebul metaluri da maRali

dieleqtrikuli SeRwevadobis mqone svetebisagan. aRniSnul struqturas eqneba

farTo gamoyeneba mikro da milimetruli diapazonis xelsawyoebSi. proeqtis
farglebSi Cven gansakuTrebul yuradRebas vaqcevT zonuri da RreCuli

filtrebis, wriuli rezonatorebis, simetriuli da antisimetriuli

talRgamtaruli struqturebisa da wredebis analizs da maT damzadebas. Cveni
proeqtis mTavari upiratesoba mdgomareobs SemdegSi: a) Cven pirvelad
warmoavadgenT Rrma fundamentur analizs barieruli talRgamtaruli

sistemebisa da wredebisaTvis; b) Cven vqmniT ricxviT kods, romlis saSualebiTac
SesaZlebeli iqneba nebismieri konfiguraciis mqone barieruli tipis

talRgamtaruli sistemis da wredis analizi; g) Cven vatarebT detalur

eqsperimentul kvlevebs da davamzadebT mraval-funqcionalur, mcire zomis

barieruli talRgamtarul sistemebsa da wredebs.

II.1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1 s. CxaiZe amocanebi
zogad fizikaSi.
optika da

atomuri fizika,
2016 w.

Tbilisi, Tsu
gamocema damtkicebulia
zust da sabunebismetyvelo
mecnierebaTa fakultetis

saredaqcio sabWos mier.

47

2 a. ugulava,
z. toklikiSvili

amocanebi
statistikur

fizikaSi, 2016 w.

Tbilisi, Tsu 248
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vrceli anotacia qarTul enaze

1. naSromi warmoadegens zogadi fizikis amocanaTa krebuls, romelic gankuT-
vnilia universitetis zust da sabunebismetyvelo mecnierebaTa fakultetis
studentebisaTvis. marTalia arsebobs qarTul enaze gamocemuli umaRlesi
saswavleblebisaTvis gankuTvnili ramdenime amocanaTa krebuli zogad
fizikaSi, magram isini gankuTvnilia an mxolod fizikis mimaRTulebis stu-
dentebisaTvis da Seicaven gazrdili sirTulis amocanebs, an ar aris xel-
misawvdomi momxmareblisaTvis – ar arsebobs maTi eleqtronuli varianti.
Cveni mizani gaxldaT am xarvezis nawilobrivi Sevseba.

wignSi Tavmoyrilia amocanebi wina wlebSi gamocemuli sxvadasxva
amocanaTa krebulidan, romlebic gankuTvnili iyo teqnikuri umaRlesi
saswavleblebisaTvis. samomavlod gaTvaliswinebulia krebulSi talRuri
optikis amocanebis raodenobis gazrda da kvanturi meqanikis elementebis
Semotana, raTa araspecializebuli mimarTulebis studentebsac SeeqmnaT
elementaruli warmodgena fizikis am mimarTulebaze. gaTvaliswinebulia
agreTve amocanebis amoxsnis nimuSebisa da SedarebiT rTuli amocanebis
damateba.
2. amocanaTa krebuli moicavs amocanebs statistikur fizikaSi da
TermodinamikaSi. is gankuTvnilia fizikis mimarTulebis bakalavriatis
studentebisaTvis. amocanaTa krebuliT SeuZliaT isargeblon agreTve fizikis
mimarTulebis magistraturisa da sxva mimarTulebis studentebsac, romlebic
swavloben statistikur fizikas. amocanaTa krebuli dayofilia paragrafebad.
TviToeuli paragrafis dasawyisSi moyvanilia mokle  Teoriuli masala,
romlis codnac aucilebelia amocanis amoxsnisaTvis. krebulSi moyvanilia
zogierTi amocanis amoxsna da pasuxebi.

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1
2
3

4

А. Угулава
З. Токликишвили
С.Чхаидзе
З. Ростомашвили

Применение метода
низкотем- пературной
калориметрии для
определения магнитного
момента наночастиц

GESJ
2016

No.1(15)

http: //gesj.
internet-

academy.org. ge

11

vrceli anotacia qarTul enaze

dabali temperaturebis dros, magnituri Tavisuflebis xarisxebiT ganpirobe-
buli superparamagnituri ”idealuri gazis” siTbotevadoba, SeiZleba mniSvne-
lovnad Warbobdes meserul siTbotevadobas. naCvenebia, rom gareSe magnituri
velis arsebobisas siTbotevadobis magnituri nawilis temperaturul damokide-
bulebas aqvs ori maqsimumi. miRebulia Tanafardobebi romlebic akavSireben
erTmaneTTan am maqsimumebs nanonawilakis magnitur momentTan da magnituri

anizotropiis mudmivasTan. dabaltemperaturuli kalorimetriis meTodiT

siTbotevadobis maqsimaluri mniSvnelobis Sesabamisi temperaturis gazomviT,
Cvens mier miRebul Tanafardobebidan SesaZlebelia nanonawilakis magnituri

momentisa da anizotropiis konstantis ricxviTi mniSvnelobebis gansazRvra.
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II.2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,
gamomcem
loba

gverdebis
raodenoba

1 А. И. Угулава
С. Г. Чхаидзе
З. Г.
Ростомашвили

Намагничивание супер-
парамагнетиков нахо-
дящихся в состоянии
механической
анизотропии

beWdvaSia

том 118, № 4
(апрель), 2017,

http://impo.imp.ur
an.ru/fmm/#

ruseTi,
Физика

металлов и
металловед

ение

10

vrceli anotacia qarTul enaze

zogierTi nawilakisaTvis magnituri anizotropiis Sinagani energia Warbobs

mis siTbur energias. Zlieri magnituri anizotropiis arsebobas SeuZlia mniSvne-
lovani gavlena iqonios superparamagnetikis damagnitebis procesze. magram, Tu

nawilakTa magnituri anizotropiis RerZebi orientirebulni arian qaosurad,
maSin maTi arseboba gavlenas ar axdens damagnitebis procesze, romelic mimdi-
nareobs lanJevenis klasikuri Teoriis Tanaxmad. Tu nanonawilakTa RerZebi

polarizebulia (meqanikuri anizotropia), maSin damagnitebis mrudi mniSvnelov-
nad gansxvavdeba lanJeveniseulisagan.
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am naSromSi naCvenebia, rom superparamagnetikis damagnitebis mrudi meqa-
nikuri anizotropiis arsebobisas mdebareobs lanJevenis mrudsa da hiperboluri
tangensis mruds Soris da anizotropiis zrdasTan erTad sul ufro uaxlovdeba

am ukanasknels. naCvenebia agreTve, rom fxvnilovani superparamagnetikebis dros
meqanikuri anizotropiis arsebobas mivyavarT mniSvnelovan raodenobriv cvli-
lebamde kiuris konstantaSi.

2 R. Khomeriki and
Sergej Flach

“Landau-Zener Bloch
Oscillations with Perturbed Flat

Bands”, Phys. Rev. Lett.,

116,
245301.

USA, APS 4

Cven vixilavT or sustad bmul arawrfiv oscilatorul jaWvs landau-zeneris
tunelirebis meqanikuri analogis Seswavlis mizniT. jaWvebis masebi TandaTan

iklebs (imatebs) zeda (qveda) jaWvSi. es modeli saSualebas gvaZevs ganvazogadoT

landau zeneris qvanturi tunelirebis efeqti solitonebis erTi jaWvidan

meoreSi gadasvlisaTvis. naCvenebia, rom solitonis tunelirebis maxasiaTeblebi

arawrfiv reJimSi mkveTradaa damokidebuli solitonis amplitudaze.
tunelirebis Teoriis es midgoma dadasturebulia solitonur jaWvebze

pirdapiri ricxviTi simulaciebis meSveobiT.

3 R. Khomeriki, L.
Chotorlishvili, I.

Tralle, and J.
Berakdar

“Positive–Negative
Birefringence in Multiferroic
Layered Metasurfaces”, Nano

Letters

16, 7290
(2016)

USA, ACS 5

pirvel yovlisa Cven gavakeTeT ricxviTi simulaciebi erTganzomilebian spinur

modelze Termostatis arsebobisas da gamoviTvaleT relaqsaciis droebi. Cven

SevamowmebT rogor muSaobs efeqturi erTganzomilebiani modeli. saqme isaa, rom
patara nimuSebis SemTxvevaSi yvela-yvelasTan urTierTqmedebis daSveba SeiZleba

Sesworebebs moiTxovdes. da bolos, yvelaze mniSvnelovani amocanaa sam

ganzomilebian sistemaze ricxviTi simulaciebis Catareba, Sedegebis Sedareba

efeqtur erTganzomilebian modelTan da eqsperimentisTvis realisturi

parametrebis SeTavazeba.

4 M. Azimi, M. Sekania,
S. K. Mishra, L.
Chotorlishvili, Z.

Toklikishvili, and J.
Berakdar

Pulse and quench induced
dynamical phase transition in a
chiral multiferroic spin chain,

PHYSICAL REVIEW B

94,
064423
(2016)

American
Physical

Society (United
States)

12

Seswavlilia magnituri mowesrigebulobis kvanturi dinamika kiralur

multiferoikul jaWvSi. Cvens mier ganxilul iqna ori sxvadasxva scenari:
ultramokleterahercis rigis aRgznebebi anda uecari CaxSoba eleqtruli veliT.
Cvens mier Sesrulebuli iqna zusti analizuri da ricxviTi gamoTvlebi. Cven
vswavlobdiT ipulsebiT inducirebul spinis dinamikas da ganvixileT sidideebi

romlebic Seesabamebian qvantur informaciul procesebs. kerZoT Cven ganvixileT

von-neimanis entropia da wyviluri da mravalsxeulovani gadabmuloba. Tu
generirebuli mdgomareobis maxasiaTebeli sixSireebi ar aris Tanazomadi maSin

adgili aqvs wyviluri paralelizmis nawilobriv dakargvas. Tu gavzrdiT
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sistemis zomas efeqti xdeba ufro mkveTrad gamoxatuli. mravalnawilakovani

gadabmuloba da kiraloba aris Zlieri da inaxeba araTanazomadi fazebisTvis.
imisaTvis rom gagveanalizebina dinamikuri kvanturi gadasvlebi CaxSobadi da
gare impulsebiT inducirebuli dinamikisTvis Cven gamoviyeneT veierStrasis
faqtorizaciis teqnika mTeli funqciebisTvis da lancoSis zusti

diagonalizaciis meTodi. mcire sistemebisTvis Cven miviReT analizuri Sedegi

loSmidtis eqos siCqaris funqciisaTvis. zustma ricxviTma gamoTvlebma

sistemisaTvis romelic Seicavda 40-mde spins daadastura fazuri gadasvla.
CaxSobiT gamowveuli diamikuri gadasvlebi bolo xanebis intensiuri kvlevis

sagania. Cvens mier naCvenebi iqna msgavsi dinamikuri gadasvlebi SeiZleba miRweuli

da kontrolirebadi iyos Sesabamisi eleqtruli impulsebiT.

5 L. Chotorlishvili, M.
Azimi, S.

Stagraczynski, Z.
Toklikishvili, M.
Sch¨uler, and J.

Berakdar

Superadiabatic quantum heat
engine with a multiferroic

working medium, PHYSICAL
REVIEW E

94,
032116
(2016)
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moyvanilia qvanturi Termodinamikuli cikli, muSa sxeulad aRebulia kiraluri

multiferoiki iseTi rogoricaa LiCu2O2. gamoyenebulia adiabaturoba imisaTvis

rom miRweul iqnas efeqturi,sasruli drois qvanturi Termodinamikuli cikli,
riomelic damokidebulia spinis mowesrigebulobaze. warmoqmnili eleqtruli

polarizacia asocirebulia kiralur spinuri wesrigTan, e.i.
magnitoeleqtronuli kavSiri saSualebas gvaZlevs vmarToT spinuri wesrigi gare
eleqtruli veliT da amitomac SesaZlebelia ciklis eleqtruli veliT

kontroli. imis gamo rom arsebobs kavSiri spinur da eleqtronul polarizacias

Soris, ciklis dros sruldeba eleqtromagnituri muSaoba. Cven davTvaleT

muSaobis saSualo kvadratuli fluqtuavia, Seuqcevadi muSaoba da ciklis

gamosavali simZlavre. Cvens mier damzeril iqna rom muSaobis saSualo

kvadratuli fluqtuacia izrdeba adiabaturi dartymebis dros, masin rodesac
Seuqcevadi muSaoba da gamosavali simZlavre qreba qvanturi adiabaturi

dartymebis dros. es amtkicebs rom cikli aris Seqcevadi. Teoriuli kvlevebiT

mtkicdeba rom sistemaSi arsebobs maqsimaluri gamosavali simZlavre. lindbadis
gantolebebis gamoyenebiT ganvsazRvreT siTburi relaqsaciebis roli ciklis

efeqturobaSi. aseve ganxiluli gvaqvs gadabmulobis roli, romelic

kodirebulia arakolenialur spinur mowesrigebulobaSi, rogorc saSualeba

romelic gavlenas axdens qvantur Termodinamikul ciklze.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 arCil ugulava

Tanaavtorebi:
z.toklikiSvili, s.

CxaiZe, z. rostomaSvili

nanonawilakebis
magnituri

maxasiaTeblebis
gansazRvra

dabaltemperaturuli
kalorimetriis meTodiT

Tsu meoTxe
safakulteto
konferencia

25-29 ianvari 2016 w
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moxsenebaTa anotaciebi qarTul enaze

dabal temperaturebze energiis anizotropiis arsebobam SeiZleba mniSvnelovnad

imoqmedos superparamagnituri „idealuri gazis“ siTbotevadobaze. sakmaod

dabal temperaturebze, rodesac erTRerZa magnituri nanonawilakebis energia

Warbobs siTbur fluqtuaciebs, anizotropiis energia SeiZleba warmodgenil

iqnas ori Termodinamikuri qvesistemis energiebis jamis saxiT. erT-erTi maTgani
Sedgeba ZiriTadad anizotropiis RerZis gaswvriv orientirebul magnitur

nanonawilakebisagan, xolo meore qvesistemis nawilakebs aqvT sapirispiro

mimarTuleba. Cndeba analogia Cvens mier ganxilul anizotropiis energiasa da

kvantur ordonian sistemas Soris. am analogiis gamoyenebiT SeiZleba davuSvaT,
rom siTbotevadobis magnituri nawilis temperaturul damokidebulebas (Sotkis
anomaliis msgavsad) eqneba mkveTri piki. siTbotevadobis temperaturaze
damokidebulebis mrudze Cveulebriv damokidebulebasTan erTad dabal

temperaturebze marTlac Cndeba ubani ori mkveTri maqsimumiT. miRebulia

Tanafardoba, romelic akavSirebs siTbotevadobis maqsimumebs nanonawilakis

magnitur momentTan da magnituri anizotropiis konstantasTan. am

damokidebulebis meSveobiT, siTbotevadobis maqsimaluri mniSvnelobebis
gazomvebidan SeiZleba miviRoT magnituri momentis da anizotropiis konstantis

ricxviTi mniSvnelobebi.

2 zaza toklikiSvili dinamiuri qaosi da spinis
korelaciuri funqciebi

nanomagnitebis jaWvSi.

Tsu meoTxe
safakulteto
konferencia

25-29 ianvari 2016 w
Seswavlilia erTmaneTTan dakavSirebuli nanomagnitebis jaWvi klasikur

miaxloebaSi.naCvenebia, rom usasrulo jaWvi Seizleba efeqturad gamoisaxos

erganzomilebiani hamiltonianiT, fiqtiur droze damokidebuli SeSfoTebiT.
dadgenilia kavSiri klasikuri sistemis dinamiur maxasiaTeblebsa da spinebis

erTmaneTTan korelaciis drois Soris.
naCvenebia rom spinebs Soris korelaciis funqciis dacemis siCqare damokidebulia

logariTmulad liapunovis eqsponentis maqsimalur mniSvnelobaze. garda amisa
ganxilulia gacvliTi mudmivebis anizotropiis gavlena spinuri jaWvis

dinamikaze.

3 s. CxaiZe, a.ugulava, S.
kekutia

superparamagnetikebis
damagnitebis Teoria. kiuris

kanoni magnituri
siTxeebisaTvis

Tsu meoTxe
safakulteto
konferencia

25-29 ianvari 2016
zogierTi nanonawilakis Sinagani magnituri anizotropiis energia SesaZloa

imdenad didi iyos, rom sWarbobdes siTbur energias oTaxis temperaturazec ki.
aseT SemTxvevaSi, nawilakis magniturma anizotropiam SeiZleba mniSvnelovani

gavlena moaxdinos e.w. magnituri siTxis damagnitebis procesze. naSromSi

naCvenebia, rom Zlierad anizotropuli nanonawilakebis Semcveli magnituri

siTxis damagnitebis mrudi gansxvavdeba cnobili lanJeveniseuli mrudisagan. igi
mdebareobs lanJevenisa da hiperboluri tangesis mrudebs Soris. naCvenebia, rom
anizotropiis konstantis gazrdisas damagnitebis mrudi uaxlovdeba

hiperboluri tangesis mruds. naCvenebia agreTve, rom nanonawilakebis Zlieri

magnituri anizotropia magnitur siTxeebSi gvaZlevs kiuris kanonis Sesworebas.
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kiuris mudmivas Sesworebis Teoriuli gamoTvlebi TanxvdenaSia Cvens mier

Catarebul eksperimentul gazomvebTan.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

moxsenebaTa anotaciebi qarTul enaze
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astrofizikis kaTedra

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti;

Tsu zust da sabunemismetyvelo mecnierebaTa fakultetis fizikis

departamenti, astrofizikis kaTedra

* samecniero erTeulis xelmZRvaneli; nana SaTaSvili,
astrofizikis kaTedris gamge

 samecniero erTeulis personaluri Semadgenloba.

nana SaTaSvili (Tsu profesori)
aleqsandre TevzaZe (Tsu asoc. profesori)
elene uCava (Tsu doqtoranti)
daviT xuciSvili (Tsu doqtoranti)
luka poniatovski (Tsu magistranti)
salome mWedliZe (Tsu magistranti)
mariam albeqioni (Tsu magistranti)
aleqsandre barnaveli (Tsu studenti 2016 wlis seqtembramde,

bakalavriati)
vaJa lolaZe (Tsu studenti, bakalavriati)
irakli joxaZe (Tsu studenti, bakalavriati)
mariam gogilaSvili (Tsu studenti, bakalavriati)
erekle arSilava (Tsu studenti, bakalavriati)
beqa modrekilaZe (Tsu studenti, bakalavriati)

II. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

II. 2.

#
Sesrulebuli proeqtis
dasaxeleba mecnierebis

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi
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dargisa da samecniero
mimarTulebis
miTiTebiT

1 diski-jetis
universaluri modeli

fizika - astrofizika

nana SaTaSvili n. SaTaSvili,
a. TevzaZe
v. lolaZe

i. joxaZe

m. gogilaSvili

e. arSilava

b. modrekilaZe
gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli

da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

zust da sabunebismetyvelo mecnierebaTa fakultetis fizikis departamentis

miznobrivi proeqtis „ astrofizikuri Txeli akreciuli diskebis jetebis

formireba“ farglebSi gagrZelda kvlevebi diski-jetis universaluri modelis

(Shatashvili & Yoshida, 2012) gamoyenebiT konkretuli astrofizikuri

obieqtebisaTvis modelisa da kerZo amonaxsnebis saZieblad. kerZod:
(i) axalgazrda varskvlavuri obieqtebis diski-jetis hidrodinamikuri modelis

asagebad: protovarskvlavuri akreciuli diskebisa da jetebis dinamikis

aRsawerad. gamoyenebulia diskis turbulentobis anomaluri siblantis alfa

modeli, romlis saSualebiTac agebulia samganzomilebiani RerZulad

simetriuli turbulenturi siblantis daZabulobis tenzori. miRebuli sistema
wonasworuli mdgomareobebisaTvis amoxsnilia ganzogadoebuli beltramis

dinebis modelis farglebSi analizurad. aRniSnuli modelis farglebSi
analizuri avtomodeluri midgomis gamoyenebiT zogadi kerZo warmoebulebiani
organzomilebiani amocana dayvanilia ganzogadoebul avtomodelur cvladebSi

Caweril erTi cvladis funqciebad. miRebulia amonaxsni, romelic uwyvetad
gadadis ZiriTadad azimutaluri diskis dinebis aridan vetrikalurad mimarTuli

jetis areSi. miRebuli amonaxsni warmoadgens mniSvnelovan Sedegs

hidrodinamikuri astrofizkuri jetebis analizuri aRwerisaTvis im SemTxvevaSi,
rodesac ionizaciis xarisxi dabalia da SesaZlebelia magnitohidrodinamikuri

(mhd) efeqtebis ugulvebelyofa.
konkretuli Sedegebidan gamovyofT:
- Seswavlilia Txeli akreciuli diskebis jetebis formireba beltramis

ganzogado-ebuli dinebis modelze dayrdnobiT;
- napovnia turbulenturi efeqturi siblantis parametri, agebulia
protoplanetaluri diski-jetis struqturis aRmweri gantolebebi.
- napovnia fundamenturi amonaxsni neitraluri Txeli diskisaTvis.

am amocanis kvlevis Sedegebi gamoqveyndeba publikaciaSi:
E. Arshilava, M. Gogilashvili, I. Jokhadze, V. Loladze, B. Modrekiladze, N.L Shatashvili, A.G.
Tevzadze. Formation of Hydrodynamic Jets from Protostellar Accretion Disks with Turbulent
Viscosity,
Monthly Not. Roy. Ast. Soc. (in preparation).

amocanis Sedegebi moxseniebul iqna Tsu 76-e studentTa konferenciaze :
„ionizebuli Txeli akreciuli diskebis jetebis formireba“
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erekle arSilava, mariam gogilaSvili, vaJa lolaZe, beqa modrekilaZe, irakli

joxaZe. moxsenebam daikava meore adgili seqciaze: „Teoriuli fizika“.

(ii) nawilobriv/srulad ionizebuli Txeli akreciuli diskebis jetebis/qarebis
formireba

imave modelze dayrdnobiT Seswavlil iqna damatebiTi efeqtebis, rogoricaa
magnituri veli, or-siTxovanoba da relativizmi, roli diski-jeti struqturis

formirebaSi. naCveneb iqna makontrolebeli parametrebis muSaobis diapazonebi

da agebul iqna mailus-trirebeli grafikebi.
konkretuli Sedegebidan gamovyofT:
- agebulia amonaxsni ionizebuli Txeli diskebisaTvis erT-siTxovan
miaxloebaSi.
- napovnia kolimirebuli jetebis arsebobis pirobebi, magnituri velis roli.
- Cawerilia ganzogadoebuli gantolebebi or-siTxovani modelisaTvis.
- Cawerilia ganzogadoebuli gantolebebi or-siTxovani relativisturi Txeli
diskebisaTvis.
- igegmeba erTiani modelis ageba da ilustrireba Txeli ionizebuli

relativisturi astrofizikuri diskebis jetis formirebis amocanisaTvis .

am amocanis kvlevis Sedegebi gamoqveyndeba publikaciaSi:
M. Gogilashvili, I. Jokhadze, V. Loladze, N.L Shatashvili, A.G. Tevzadze. Two-fluid MHD
Description of Jets from Accretion Disks of YSOs, Phys. Plasmas (in preparation).

amocanis Sedegebi moxseniebul iqna Tsu 76-e studentTa konferenciaze :
„ionizebuli Txeli akreciuli diskebis jetebis formireba“
erekle arSilava, mariam gogilaSvili, vaJa lolaZe, beqa modrekilaZe,
irakli joxaZe. moxsenebam daikava meore adgili seqciaze: „Teoriuli
fizika“.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

2 dinebis dinamika da
grigaluri da

wonasworuli movlenebi
mravalkomponentian

astrofizikur
plazmebSi

fizika - astrofizika

nana SaTaSvili

n. SaTaSvili

m. albeqioni

Tsu andronikaSvilis
sax. fizikis instituti:

v. bereJiani,
q. sigua

(i) naCvenebia mkvriv gadagvarebul plazmebSi mravalmasStabiani

wonasworuli struqturebis arsebobis SesaZlebloba. aseTi garemo

gvxdeba rogorc astrofizikur, ise laboratoriul pirobebSi. kvleviT
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dadasturda garantirebuli masStabTa gancalebis movlena aseT

sistemebSi, rac miuTiTebs imaze, rom xelsayreli pirobebis

dakmayofildebis SemTxvevaSi Sesruldeba energiis gardaqmnis pirobebi

gacxelebis/gaciebis, SekumSva/gafarToebisa Tu dinebis aCqarebis,
magnituri velebis generaciis procesebisaTvis. analizma e-p-i

plazmisaTvis moZravi klasikuri ionebis mcire minareviTa da

gadagvarebuli e-p siTxeebisaTvis gamoavlina mniSvnelovani Tviseba

aseTi sistemisa fizikuri, dinamiuri didi masStabis arsebobis mimarT

(oTxmagi beltramis gantolebis amonaxsni), rac gamowveulia moZravi

ionuri minareviT; ionebis moZraobis ugulebelyofisas gadagvarebiT

gamowveuli inerciis efeqts mivyavarT meore did-mastabTan (sammagi

beltramis gantolebis amonaxsni). miRebuli Sedegebi xnis did-

masStabiani struqturebis arsebobas astrofizikur obieqtebSi

gadagavarebuli plazmebiT. Sedegad vaskvniT, rom varskvlavis

SekumSvisas misi gare Sre inarCunebs mraval-masStabur struqturul

Tvisobriobas, maSin rodesac simkvrive am struqturebSi aRiwereba

gadagvarebis wneviT. msgavsi situaciebi daimzireba TeTr juja

varskvlavebSi.

gamoqveynda statia:
N.L. Shatashvili, S.M. Mahajan and V.I. Berezhiani. Mechanisms for Multi-Scale Structures in Dense
Degenerate Astrophysical Plasmas. Astrophys. Space Sci. 361:70, 10 pages (2016). DOI:
10.1007/s10509-016-2663-x

(ii) Seiswavleba eleqtromagnituri konebis TviT-CaWerili gavrceleba

sruliad gadagvarebul relativistur eleqtron-pozitronul plazmaSi

hidrodinamikuri-maqsvelis modelis gamoyenebiT; naCvenebia, rom aseTi
konebis dinamika SeiZleba aRiweros ganzogadoebuli Sredingeris

gantolebiT specifiuri gajerebadi arawrfivobiT. naCvenebia radialurad

simetriuli lokalizebuli ganmxoloebuli struqturebis arseboba.
napovnia, rom mdgradi 2-ganzomilebiani solitonuli struqturebi

arseboben gadagvarebis nebismieri donisas. napovnia TviT-warmarTvadi

gavrcelebis kritikuli simZlavre. am kvlevis Sedegebi SeiZleba

gamoyenebul iqnan astrofizikuri gama-sxivebis wyaroebis gamosxivebis

asaxsnelad, aseve sasargeblo iqneba momavlis laboratoriuli

eqsperimentebis dizainisaTvi.

gamoqveynda statia:

V.I. Berezhiani, N.L. Shatashvili. Self-guiding of electromagnetic beams in degenerate relativistic

electron-positron plasma. Phys. Plasmas. 23(10), 104502 (2016). DOI: 10.1063/1.4964914
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#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

3 magnito-
hidrodinamikuri bmebi

da rxevebi varskvlavebis
atmosferoSi

fizika-astrofizika

nana SaTaSvili
aleqsandre TevzaZe

nana SaTaSvili
aleqsandre TevzaZe

elene uCava
daviT xuciSvili

aleqsandre barnaveli

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

(i) SemoTavazebulia dinebis generirebis meqanizmi gadagvarebul

varskvlavTa atmosferoebSi, rodesac eleqtronebi gadagvarebulia da

ionebi ki CaTvlilia klasikurad. napovnia, rom sistemaSi aris

katastrofa - adgili aqvs swrafi dinebis generirebas magneto-siTxuri

bmebis gamo. manZili, romelzec adgili aqvs mniSvnelovan aCqarebas,

ganisazRvreba gravitaciis siZlieriTa da gadagvarebis parametriT.

Sedegebi moicavs: dinebis formirebisa da aCqarebisaTvis xelsayreli

fizikuri parametrebis diapazonebis moZieba; ze-alfenuri dinebis

generireba; sistemis specifiuri parametrebis reJimSi dinebis aCqarebisa

da magnituri velis gaZlierebis erTdrouli SesaZlebloba; konkretul

pirobebSi sawyisi dineba SesaZlebelia aCqardes 10-30-jer rasac

mivyavarT tranzientuli jetebis formirebisaken; napovnia magnituri

velebis gaZlierebisaTvis saWiro parametrebis diapazonebi. igegmeba

kvlevebis gagrZeleba iseTi situaciebisaTvis, rodesac gvaqvs mcire

minarevi gansxvavebuli tipis klasikuri moZravi ionebisa.

dasrulda statiis gaformeba gamosaqveyneblad:
A.A. Barnaveli, N.L. Shatashvili. Mechanism for Flow Generation / Acceleration in Dense
Degenerate Stellar Atmospheres. Astrophys. Space Sci. (prepared for the submission).

(ii) Seswavlilia anizotropuli magnitohidrodinamikuri aramdgradobebi
Zlierad damagnitebuli wanacvlebiTi dinebiSi. ukumSvadi siTxis
miaxloebaSi naCvenebia wanacvlebiTi dinebis Slanguri aramdgradobis
Tvisebebi siTburi nakadebis gaTvaliswinebiT. analizurad miRebulia
aramdgradobis zrdis inkrimenti da mdgradobis aris araizoTermuli
Sesworebebi. napovnia parametrebis are, sadac SesaZlebelia
anizotropuli vasrkvlavuri qarebis formireba dabali simkvrivis
anizotropul garemoSi susti magnituri velis pirobebSi.

mzaddeba statia:
E. S. Uchava, A. G. Tevzadze, B. M. Shergelashvili, S. Poedts. „Velocity shear effects on the Firehose
instability with anisotropic heat fluxes“. Phys. Plasmas (in preparation).

(iii) gagrZelda qromesferuli spikulebis dopleris siCqarebis da naxevar
siganeebis droSi cvlilebis Seswavla abasTumnis astrofizikur
oservatoriis 53-santimetiraini koronografis saSualebiT. Seswavlilia
seria Hα spikulebis speqtogramebi mzis qromosferoSi 7500 km simaRleze.



Phys-17

ZiriTadi Sedegebia: SeiniSeba dopleris siCqareebisa da naxevarsiganeebis
drois mixedviT cvlilebis asimetria; dopleris siCqaris sididis
zrdisas mcirdeba naxevatsiganeebis sidide da piriqiT; mzis kididan
7500km simaRleze dopleris siCqareebis rxevis periodebi aris 13wT, 8,4wT,
12.8wT, 7wT, 6,7wT xolo naxevarsiganeebis rxevis periodebi aris 12wT,
3.2wT, 11.9wT, 7.2wT, 6.7wT Sesabamisad; dopleris siCqaris rxevis
periodebi saSualod icvleba 6-13wT. SualedSi, xolo naxevarsiganis
rxevis perioidebi saSualod icvleba 6-12wT SualedSi; mzis kididan
simaRlis zrdasTan erTad dopleris siCqareebis rxevis periodebis
cvlilebis diapazoni matulobs. naCvenebia spikulebis dopleris
siCqareebis da naxevarsiganeebis periodulobis droSi cvlilebis
antikorelacia.

momzadebulia statia gamosaqveyneblad Jurnal-Si „Astronomy &
Astrophysics’’.

Khutsishvili, D., Zaqarashvili, T.V., Khutsishvili, E., Kvernadze, T., Kulidzanishvili, V.,  Kakhiani, V.
And Sikharulidze, M. Anticorrelation between changes of Hα spectral line FWHM and Doppler
velocities. A&A (to be submitted).

ganxorcielda mivlineba avstriaSi Karl-Franzens-Universität Graz (5.06.2016 –
18.07.2016).

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero
mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

4

kosmosuri magnituri velebis
da turbulentobis

modelireba

fizika - astrofizika

aleqsandre TevzaZe aleqsandre TevzaZe

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

Seswavlilia magnituri velis evolucia damagnitebuli turbulentobis milevis

fazaSi samyaros gafarToebisas. ricxviTi modelirebisaTvis gamoyenebulia

pirdapiri ricxviTi Tvlis kodi PENCIL, romlis saSualebiTac SesaZlebelia

rogorc klasikuri, aseve relativisturi hidrodinamikis modelireba

gamosxivebis efeqtebis gaTvaliswinebiT. ricxviTi modelirebis saSualebiT

gamokvleulia is kanonzomierebebi, romelsac emorCileba turbulentobis

speqtri spiraluri da nawilobrivad spiraluri magnituri velis SemTxvevaSi.
rogorc Cans, evolucia damokidebulia magnituri velis wyaros Tvisebebze - am

SemTxvevaSi SesaZlebelia magnetogenezis sxvadasxva modelebis gamokvleva.
gamoqveynda statia:
T. Kahniashvili, A. Brandenburg, A. G. Tevzadze. The evolution of primordial magnetic fields since
their generation Physica Scripta. 91, 104008 (2016).
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#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

4

astrofizikuri diskebis
mdgradoba da
struqturebis
formireba

protoplanetarul da
galaqtikur masStabebze

fizika - astrofizika

aleqsandre TevzaZe
aleqsandre TevzaZe
luka poniatovski
salome mWedliZe

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

Seswavlilia blanti hidrodinamikuri dinebebis wrfivi mdgradoba da

struqturebis formireba granularul diferencialurad mbrunav dinebebSi. am
klasis dinebebs miekuTxveba protoplanetaruli diskebis dinebebi planetebis
Camoyalibebis adreul etapebze da giganti planetebis irgvliv arsebuli mkvrivi

planetaruli rgolebi. granularuli dinebis Sesaswavlad gamoyenebulia

ukumSvadi siTxis miaxloeba reologiuri siblantis gaTvaliswinebiT, sadas
xiTxis granluaruli siblante matulobs siCqaris wanacvlebis klebiT da

garemos wnevis matebiT. gamoyenebulia lokaluri miaxloeba, romlis

farglebSic ugulvebelyofT dinebis simrudes, magram vinarCunebT koriolisis

Zalisa da siblantis Zalis zegavlenas. am miaxloebaSi gamoyvanilia cnobili

blanti aramdrgadoba, romelic gamowveulia siblantis koeficientis

simkvriveze damokidebulebiT. miRebulma formalizmma saSualeba mogvca
gamogvevlina axali tipis reologiuri aramdgradoba romelmac SeiZleba
gamoiwvis spiraluri talRebis zrda da protoplanetaruli diskis fagmentacia

am areebSi, sadac granularuli diskis simkvrive gadaaWardbebs garkveul

zRvrul mniSvnelobas da dineba kinetikuri reJimidan gadava e.w. „granularuli

siTxis“ reJimSi.

Seswavlilia galaqtikuri diskis mdgradoba da varskvlavTwarmoSobis procesis

Tvisebebi jinsis aramdgradobis farglebSi faruli masis gaTvaliswinebiT.
naCvenebia gareSe asimetriuli potencialis zemoqmedeba jinsis aramdgradobis

kriteriumze. amoxsnilia Sebrulebuli amocana, rodesac varskvlavebis masebis
ganawilebis statistikidan SesaZlebelia faruli masis galaqtikuri halos

asimetriis Tvisebebis dadgena.

mzaddeba statia:
L. Poniatowski, A. G. Tevzadze. Local viscous shear instability in differentially rotating granular
flows. Physical Review E (in preparation)
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I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa

da samecniero
mimarTulebis
miTiTebiT

damfinansebel
i organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 magnitri velebi

samyaroSi:
warmoSoba, evolucia

da dakvirvebiTi
gamovlinebebi

mimarTuleba:
fizika - astrofizika

SoTa
rusTavelis
erovnuli
samecniero

fondi

FR/264/6-350/14

aleqsandre
TevzaZe

(Tanamonawile
organizaciis

mxridan, Tsu)

aleqsandre
TevzaZe

(Tanamonawile
organizaciis

mxridan, Tsu)

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

samyaros didmasStabovan struqturaze magnituri velis anabeWdebis Sesaswavlad
gaanalizebulia mhd turbulentobis evolucia inflaciuir periodis

ganmavlobaSi. Catarebulia arawrfivi kumSvadi magnitohidrodinamikuri

sistemis pirdapiri ricxviTi modelireba. inflaciis periodSi mimdinareobs

turbulentobis da magnituri velis masStabebis eqsponencialuri zrda, rac

saboloo jamSi iwvevs magnituri velis energiis gadatanas didi masStabebze,
sadac mimdinareobs galaqtikebis da klasterebis Camoyalibeba.

gamoqveynda statia:
T. Kahniashvili, A. Brandenburg, A. G. Tevzadze. The evolution of primordial magnetic fields since
their generation Physica Scripta. 91, 104008 (2016).

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze
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krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze
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statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 N.L. Shatashvili,
V.I. Berezhiani
and S.M. Mahajan

Mechanisms for multi-
scale structures in dense
degenerate astrophysical
plasmas.
Astrophysics and Space
Science, 361:70 (2016)

361:70 (2016)
DOI:

10.1007/s10509-
016-2663-x

holandia
SPRINGER

10

vrceli anotacia qarTul enaze

Two distinct routes lead to the creation of multi-scale equilibrium structures in dense degenerate
plasmas, often met in astrophysical conditions. By analyzing an e-p-i plasma consisting of degenerate
electrons and positrons with a small contamination of mobile classical ions, we show the creation of a
new macro scale Lmacro (controlled by ion concentration). The temperature and degeneracy enhancement
effective inertia of bulk e-p components also makes the effective skin depths larger (much larger) than
the standard skin depth. The emergence of these intermediate and macro scales lends immense richness
to the process of structure formation, and vastly increases the channels for energy transformations. The
possible role played by this mechanism in explaining the existence of large-scale structures in
astrophysical objects with degenerate plasmas, is examined.

mkvriv gadagvarebul plazmebSi, romlebic xSirad gvxdeba astrofizikur

pirobebSi, mraval-masStaburi wonasworuli struqturebis formirebisaken 2
konkretul gzas mivyavarT. e-p-i plazmis (Sedgeba gadagvarebuli eleqtronebisa

da pozitronebisagan moZravi klasikuri ionebis mcire minareviT) Seswavlis

Sedegad Cven vaCveneT axali makro masStabis Lmacro formireba (igi kontroldeba

ionebis koncentraciiT). ZiriTadi e-p komponentebis temperaturuli da

gadagvarebiTi efeqturi inerciis zrda aseve iZleva efeqturi skin-siRrmeebis
zrdis saSualebas - isini didi (sagrZnoblad didi) xdebian standartul skin-
siRrmesTan SedarebiT. am Sualeduri da makro masStabebis aRmoceneba xsnis

struqturaTa formirebaSi did mravalferovnebas, da aseve afarToebs energiis

transformaciebis arxebis CamonaTvals. gamokvleulia am meqanizmis SesaZlebeli

roli, romelic axsnida did-masStabiani struqturebis arsebobas

astrofizikuri obieqtebis gadagvarebul plazmebSi.

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebu-
lis dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

2 V.I. Berezhiani,
N.L. Shatashvili

Self-guiding of
electromagnetic
beams in degenerate
relativistic electron-
positron plasma.

Physics of Plasmas,
23(10), 104502 (2016)

23(10), 104502
(2016)
DOI:

10.1063/1.4964914

US
AIP

4

vrceli anotacia qarTul enaze
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The possibility of self-trapped propagation of electromagnetic beams in the fully degenerate relativistic
electron-positron plasma has been studied applying the Fluid-Maxwell model; it is shown that dynamics
of such beams can be described by the generalized nonlinear Schrödinger equation with specific type
of saturating nonlinearity. Existence of radially symmetric localized solitary structures is demonstrated.
It is found that stable solitary structures exist for the arbitrary level of degeneracy.

Seiswavleba eleqtromagnituri konebis TviT-CaWerili gavrceleba sruliad

gadagvarebul relativistur eleqtron-pozitronul plazmaSi

hidrodinamikuri-maqsvelis modelis gamoyenebiT; naCvenebia, rom aseTi konebis
dinamika SeiZleba aRiweros ganzogadoebuli Sredingeris gantolebiT

specifiuri gajerebadi arawrfivobiT. naCvenebia radialurad simetriuli

lokalizebuli ganmxoloebuli struqturebis arseboba. napovnia, rom mdgradi

solitonuli struqturebi arseboben gadagvarebis nebismieri donisas.

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

3 T. Kahniashvili,
A. Brandenburg
A. G. Tevzadze

The evolution of
primordial magnetic fields

since their generation
Physica Scripta

91, 104008
(2016)

Royal Swedish
Academy of

Sciences,
SvedeTi

14

vrceli anotacia qarTul enaze

We study the evolution of primordial magnetic fields in an expanding cosmic plasma. For this purpose
we present a comprehensive theoretical model to consider the evolution of MHD turbulence that can be
used over a wide range of physical conditions, including cosmological and astrophysical applications.
We model different types of decaying cosmic MHD turbulence in the expanding Universe and
characterize the large-scale magnetic fields in such a medium. Direct numerical simulations of freely
decaying MHD turbulence are performed for different magnetogenesis scenarios: magnetic fields
generated during cosmic inflation as well as electroweak and QCD phase transitions in the early
Universe. Magnetic fields and fluid motions are strongly coupled due to the high Reynolds number in
the early Universe. Hence, we abandon the simple adiabatic dilution model to estimate magnetic field
amplitudes in the expanding Universe and include turbulent mixing effects on the large-scale magnetic
field evolution. Numerical simulations have been carried out for non-helical and helical magnetic field
configurations. The numerical results show the possibility of inverse transfer of energy in magnetically
dominated non-helical MHD turbulence. On the other hand, decay properties of helical turbulence
depend on whether the turbulent magnetic field is in a weakly or a fully helical state. Our results show
that primordial magnetic fields can be considered as a seed for the observed large-scale magnetic fields
in galaxies and clusters. Bounds on the magnetic field strength are obtained and are consistent with the
upper and lower limits set by observations of extragalactic magnetic fields.

Seswavlilia pirveladi kosmologiuri velis evolucia gafarToebad samyaroSi.
amisaTvis SemuSavebulia magnitohidrodinamikuri turbulentobis ganviTarebis

Teoriuli modeli, romelic SesaZlebelia gamoyenebul iqnas sxvadasxva

astrofizikur da kosmologiur masStabebze. Catareblia sxvadasxva tipis mhd
turbulentobis milevis procesis modelireba gafarToebad samyaroSi da

didmasStabovani velebis generacia am tipis garemoSi. pirdapiri ricxviTi

modelireba Catarebulia magnetogenezis sxvadasxva scenarebisaTvis: maT

Sorisaa magnituri velebi, romlebic Cndebian inflaciisas da mogvianebiT

eleqtrosusti da kvantur-qromodinamikuri fazuri gadasvlebisas. yvela
SemTxvevaSi magnituri veli da siTxis moZraoba erTmaneTTan Zlieradaa
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gadabmuli samyaros reinoldsis ricxvis sididis gamo. amitomac, Cven uars
vambobT magnitri velis adiabatri milevis meqanizmze da vswavlobT
didmasStabovani velebis generacias turbulenturi procesebis

gaTvaliswinebiT. ricxviTi modelireba Catarebulia sipralri da araspiralri

velebisaTvis. ricxviTi Tvlebi gviCveneben, rom SesaZlebelia energiis gadatana

didi masStabebisken, e.w. Sebrunebuli transferi, rodesac turbulentobis

speqtrSi dominirebs magnituri energia. miRebuli Sedegebi gviCeveneben, rom
kosmologiur magnitur velebs SeuZliaT Canasaxobrivi velebis rolis

Sesruleba galaqtikuri da galaqtikebis grovebis velebisaTvis. miRebuli
SezRudvebi galaqtikur magnitur velebze SesabamisobaSia dakvirvebiT

monacemebTan.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 nana SaTaSvili, s.m.
mahajani, v.i. bereJiani

mraval-masStabiani
struqturebis

meqanizmebi mkvriv
gadagvarebul

astrofizikur plazmebSi

http://conference.ens-
2016.tsu.ge/page/program/5

0

moxsenebaTa anotaciebi qarTul enaze

naCvenebia, rom mraval-masStaburi wonasworuli struqturebis formireba mkvriv
gadagvarebul plazmebSi, romlebic xSirad gvxdeba astrofizikur pirobebSi,
SesaZlebelia ori konkretuli gziT. e-p-i plazmis (romelic Seicavs
gadagvarebul eleqtronebsa da pozitronebs moZravi klasikuri ionebis mcire
minareviT) Teoriuli analizis Sedegad vaCveneT axali makro masStabis Lmacro

formireba (es ukanaskneli kontroldeba ionebis koncentraciiT). ZiriTadi e-p
komponentebis efeqturi inerciis (gazrdili temperaturiT da gadagvarebiT) gamo
izrdeba (Zalian izrdeba) efeqturi skin-sigrZeebi standartul skin-sigrZesTan
SedarebiT. am Sualeduri da makro masStabebis aRmoceneba mniSvnelovnad
amdidrebs struqturebis formirebis process, da afarToebs energiis gardaqmnis
arxebs. Seswavlilia am meqanizmiT gamowveuli did-masStabiani struqturebis
arsebobis SesaZlebloba astrofizikur obieqtebSi gadagvarebuli plazmebiT. am
kvlevaSi miRebuli Sedegebi mianiSneben imisken, rom, magaliTad, rodesac
varskvlavi ikumSeba misi gare Sreebi inarCuneben mraval-masStabian xasiaTs,
Tumca struqturebSi simkvrive ukve ganisazRvreba msubuqi komponentebis
gadagvarebis wneviT, rogorc naCvenebia [1]-Si.

[1] V.I. Berezhiani, N.L. Shatashvili, and S.M. Mahajan, S.M. Phys. Plasmas 22, (2015) 022902.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

2 aleqsandre TevzaZe,
luka poniatovski

protoplanetaruli
diskebis dinamika

25-29 ianvari, Tsu,
Tbilisi
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reologiuri
siblantiT

http://conference.ens-
2016.tsu.ge/page/program/50

moxsenebaTa anotaciebi qarTul enaze

Seswavlilia varskvlavuri diskebis wrfivi dinamika dinebis reologiuri
Tvisebebis gaTvaliswinebiT, rodesac centraluri gravitirebadi obieqtis
irgvliv brunavs airis, mtvris da mcire namtvrevebis narevi. myari nawilakebis
urTierTqmedeba ganxilulia granularuli dinebis modelis farglebSi da
gamoyenebulia lokaluri mdgomareobis gantoleba. am miaxloebaSi gamoyvanilia
organzomilebiani wonasworuli mdgomareoba kepleris siCqaris veliT da
radialurad straTificirebuli wneviT, simkvriviTa da kinematikuri siblantis
parametriT. siblante damokidebulia rogorc wnevaze, aseve siCqaris velis
ganawilebazec. lokaluri wanacvlebis sibrtyis miaxloebaSi
ugulvebelyofilia dinebis simrude da Seswavlilia grigalisa da spiraluri-
simkvrivis talRis wrfivi dinamika granularuli reologiis zemoqmedebis
pirobebSi. wrfivi SeSfoTebebis radialuri gadanomvris gamoyenebiT (ix. [1])
gamoyvanilia amocanis wrfivi speqtri da naCvenebia talRebis disipaciuri
Tvisebebi. dinebis izentropuli modelis farglebSi amocana dadis barotropul
dinebaze, sadac potenciuri grigali Senaxvadi sididea kinematikuri disipaciis
gaTvaliswinebis gareSe. am miaxloebaSi naCvenebia, rom SesaZlebelia grigalis
generacia fonuri siCqaris wanacvlebisa da garemos reologiuri Tvisebebis
gaTvaliswinebiT. granularul keplerul dinebaSi napovnma procesma SeiZleba
gamoiwvios didi amplitudis anticiklonuri grigralebis generacia da
planetebis formirebis daCqareba adreul etapze protoplanetarul diskebSi.

[1] A. G. Tevzadze, G. D. Chagelishvili, G. Bodo, P. Rossi, MNRAS 401, 901 (2010). doi:
10.1111/j.1365-2966.2009.15723.x

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

3 elene uCava, aleqsanre
TevzaZe, biZina

SergelaSvili, stefan
pudtsi

Slanguri
aramdgradobis

Tvisebebi dmagnitebul
araerTgvarovan

varskvlavur qarebSi

25-29 ianvari, Tsu,
Tbilisi

http://conference.ens-
2016.tsu.ge/page/program/50

moxsenebaTa anotaciebi qarTul enaze

Seswavlilia Slanguri aramdgradobis Tvisebebi fonuri wanacvlebiTi siCqaris
velSi anizotropuli magnitohidrodinamikuri (mhd) modelis farglebSi siTburi
nakadebis gaTvaliswinebiT. daujaxebeli an sustad dajaxebadi plazma
aRwerilia 16-impulsur mhd miaxloebaSi, romelSic ukve warmatebiTaa
Seswavlili wanacvlebiTi dinebis zegavlena kumSvad SeSfoTebebze [1].
warmodgenil naSromSi aRebulia dabalsixSirovani ukumSvadi miaxloeba da
Seswavlilia Slanguri aramdgradobis Tvisebebi siCqariT wanacvlebul
dinebaSi. fonuri magnituri veli mudmivia da mimarTulia dinebis gaswvriv.
aRmoCnda, rom wanacvlebis parametris mcire mniSvnelobebisaTvis aramdgradobis
Tvisebebi ar aris damokidebuli siTburi nakadebis anizotropiis parametrze.
siCqaris wanacvlebis maRali mniSvnelobebisaTvis siTburi nakadis parametri
monawileobas iRebs aramdgradobis inkrimentis gansazRvraSi. amavdroulad,
efeqti izrdeba wnevis anizotropiis parametris zrdasTan erTad. metic, aRmoCnda,
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rom aramdgrradobis zrdis inkrimenti avlens speqtralur dispersias rodesac
aramdrgadoba damokidebulia ara mxolod gaswvriv, aramed dinebis
perpendikularul talRur ricxvebzec. zogadad, naCvenebia, rom siCqaris
wanacvleba cvlis neitraluri mdgradobis mruds Slanguri mhd
SeSfoTebebisaTvis, romlebic vrceldebian damagnitebuli varskvlavuri
qarebSi. klasikuri mdgradobis mrudidan gadaxra SeiZleba dafiqsirdes
magaliTad mzis qaris dakvirvebebSi, rac principSi saSualebas mogvcems
Sevafasod gauxSoebuli damagnitebuli dinebis siCqaris ganivi wanacvleba.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

4 aleqsandre
barnaveli

varskvlavTa atmosfero-Si
dinamosa da tranzientuli
dinebebis ganzogadebuli
modeli

4-8 ivlisi, Tsu, Tbilisi

http://conference.sens-
2016.tsu.ge/lecture/view/448

moxsenebaTa anotaciebi qarTul enaze

mocemul naSromSi Cven gamovikvlieT plazmis dinebebis aCqarebisa da magnituri
velis generirebis movlena gadagvarebuli eleqtronebisgan Semdgari kompaqturi
obieqtebisTvis kvazi-wonasworuli midgomis gamoyenebiT (romelic SemuSavda [1]-
Si). miRebuli parametrebi SemdgomSi iqneba wonasworuli mdgomareobis is
maxasiaTeblebi, romlebsac gamoviyenebT am garemoSi dinamo/Sebrunebuli
dinamosa [2] da tranzientuli dinebebis Camoyalibebis amocanaSi. Cvens kvlevaSi
gaTvaliswinebulia klasikuri gravitacia da gadagvarebuli eleqtronebis
Semcveli eleqtronul-ionuri plazmas vTvliT kumSvadad. Cven CavTvaleT, rom
garkveul simaRleze arsebobs srulad ionizebuli da damagnitebuli plazmuri
struqturebi, ase rom kvazi-wonasworuli orsiTxovani modeli daiWers dinebebis
generirebis/aCqarebis movlenis mTavar fizikas. Cveni kvlevis mniSvnelovani
Sedegebi Semdegia: vipoveT dinebis generireba-aCqarebisTvis xelsayreli
fizikuri parametrebis mqone areebi TeTri jujebis gare SreebSi/atmosferoebSi;
dinebis Zlais damokidebuleba Sris kompaqturobaze; SesaZlebelia ze-alfenis
siCqaris mqone dinebebis Camoyalibeba TeTri jujebis gare SreSi; SesaZlebelia
dinebis aCqareba da magnituri velis generireba erTdroulad; SesaZlebelia
tranzientuli dinebebis Camoyalibeba.
References
[1] S.M. Mahajan, K.I. Nikol’skaya, N.L. Shatashvili and Z. Yoshida. Astrophys, J., 576, L161
(2002).
[2] S.M. Mahajan, N.L. Shatashvili, S.V. Mikeladze and K.I. Sigua, Astrophys. J. 634, 419 (2005).

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

5 daviT
xuciSvili

stenduri moxsenebani:
Periodical changes of Hα-
spicules FWHM and Doppler
velocities

26-28 seqtemberi, axalcixe,
samcxe-javaxeTis sax.univ.
saerTaSoriso konferencia

moxsenebaTa anotaciebi qarTul enaze

moxseniebul iqna kvlevis Semdegi ZiriTadi Sedegebi:
1. dopleris siCqareebis periodebi ZiriTadad metia 3 wuTze (> 180 wm);
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2. dopleris siCqareebis rxevis periodebis umravlesoba moTavsebulia 4-9
wuTis (240-540 wm) SualedSi;

3. aRmoCenili iqna dopleris siCqareebisa da naxevarsiganeebis droSi

cvlilebis asimetria.
moxsenebaTa masalaze gamoqveyndeba statia universitetis gamocemaSi.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 nana SaTaSvili, s.m.
mahajani, z. ioSida, v.i.

bereJiani

Multi-Scale Stellar
Atmospheres, Flows, Heating

Joint ICTP-IAEA College on
Plasma Physics 7-18 November,

2016
Abdus Salam ICTP, Trieste, Italy
http://indico.ictp.it/event/7642/o

ther-view?view=ictptimetable

moxsenebis anotacia qarTul enaze

Omoxsenebis (1sT 50 wuTi) Sinaarsi:

• Dynamic Multi-scale Solar Atmosphere
• Beltrami-Bernoulli (BB) States – Magneto Fluid Coupling – Solar Atmosphere
• New class of Double Beltrami Equlibria sustained by Electron Degeneracy Pressure
• Stellar Atmospheres with Degenerate Electrons & Positrons & Ion Fractions
• Quadruple Beltrami System – formation of Macro Scale
• Triple Beltrami System – formation of Meso Scale
• Illustrative Examples - White Dwarfs
• Scale Hierarchy
• Discussion & Summary
dinamiuri mraval-masStabiani mzis atmosfero; beltrami-bernulis (bb)
mdgomareobebi - magnito-siTxuri bmebi - mzis atmosfero; gadagvarebis wneviT

SenarCunebuli ormagi beltramis mdgomareobebis axali klasi; varskvlavTa

atmosferoebi gadagvarebuli eleqtronebiT, pozitronebiTa da ionTa

minarevebiT; oTxmagi beltramis sistema - makro masStabis formireba; sammagi

beltramis sistema - mezo masStabis formireba; mailustrirebeli magaliTebi -
TeTri jujebi; masStabTa ierarqia; diskusia da reziume.

naCvenebia:
Solar Atmosphere: Primary plasma flows are capable of thermalizing during interaction with primary
magnetic fields (that are curved) to form the hot coronal structure. Two distinct eras are distinguishable
in the life of a hot closed structure – a fast era of the formation (plus primary heating), and a relatively
calm era in which the hot structure persists in a state of quasi-equilibrium. Parameters of the hot closed
structure (in quasi-equilibrium) are fully determined by the characteristics of the primary flow and the
ambient magnetic fields; the greater the primary flow initial velocity and initial magnetic field B0, the
hotter is the coronal base. For the same primary flows the maximum heating is achieved at some height
independent of B0 (in agreement with observations). The greater the resistivity, the shorter is the life-
time of the quasi-equilibrium structure. The formation time of the hot closed structure is strictly
dependent on the magnitudes of primary flow & primary magnetic field, as well as their initial time
dependence (life-time). The duration of the primary heating is directly determined by the parameters of
primary flow and magnetic fields. Greater the fields the faster the primary heating.
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There are two scales in equilibrium unlike the standard case - A possible clue for answering the
extremely important question: why do the coronal structures have a variety of length scales, and what
are the determinants of these scales? The scales could be vastly separated – are determined by the
constants of the motion – the original preparation of the system. These constants also determine the
relative kinetic & magnetic energy in quasi-equilibrium. These vastly richer structures can & do model
the quiescent solar phenomena rather well – construction of coronal arcades fields, slow acceleration,
spatial rearrangement of energy etc.

mzis atmosfero: pirvelai plazmuri dinebebi Termalizdebian pirvelad magnitur

velebTan urTierTqmedebisas (romlebic mrudia) da qmnian cxel koronalur

struqturas. ori gamokveTili periodia gamorCeuli cxeli Caketili struqturis

cxovrebaSi - swrafi periodi formirebisa (pirvelad gacxelebasTan erTad) da

Sedarebit wynari periodi romelSic cxeli struqtura narCundeba kvazi-
wonasworobaSi. cxeli Caketili struqturis parametrebi kvazi wonasworobaSi
mTlianad ganisazRveba pirveladi dinebis maxasiaTeblebiTa da sawyisi magnituri

velebiT; rac metia pirveladi dinebis sawyisi siCqare da sawyisi magnituri veli

B0 , miT cxelia koronaluri fuZe. erTidaigive pirveladi dinebebisaTvis

maqsimaluri gacxeleba miiRweva konkretul simaRleze, rac araa damokidebuli

B0-ze (dakvirvebebTan TanxmobaSi). rac metia winaRoba, miT naklebia kvazi-
wonasworuli struqturis sicocxlis xangrZlivoba. cxeli Caketili
struqturis formirebis dro mkacradaa damokidebuli pirveladi dinebisa da
pirveladi magnituri velis sidideebze da aseve maT droze damokidebulebaze

(sicocxlis xangrZlivobaze). pirveladi gacxelebis xangrZlivoba pirdapir

kavSirSia pirveladi dinebisa da magnituri velebis parametrebTan. rac metia

velebi miT swrafia pirveladi gacxeleba.
standartuli SemTxvevisagan gansxvavebiT wonasworobaSi ori masStabia - esaa

SesaZlebeli pasuxi mniSnvelovan kiTxvaze: ratom aqvT koronalur struqturebs

sxvadasxva masStabebi, da ra gansazRvravs am masStabebs? masStabebi SesaZlebelia

Zlier gansxvavebulni iyvnen, isini ganisazRvrebian moZraobis konstantebiT -
sistemis sawyisi momzadebiT. es konstantebi aseve gansazRvraven kinetikursa da

magnitur energiebs Sris fardobas kvazi-wonasworobaSi. es mravalferovani

struqturebi zedmiwevniT aRweren wynar movlenebs mzis atmosferoSi - TaRis

magvari koronaluri velebis formirebas, nel aCqarebas, energiis sivrcul

ganfenilobas da a.S.

Degenerate e-p-i plasma Stellar Atmospheres: a major departure from e-i system leading to the most
important result —by studying BB states in an e-p-i (small dynamic ion contamination added to a
primarily e-p plasma), we demonstrated the creation of a new macroscopic length scale lying between
the system size and relatively small intrinsic scales (measured by the skin depths) of the system. We
derived Quadruple [Triple] Beltrami relaxed states in e-p-i plasma with classical ions, and degenerate
electrons and positrons. The presence of the mobile ion component has a striking qualitative effect; it
converts, what would have been, a triple Beltrami state to a new quadruple Beltrami state. In the
process, it adds structures at a brand new macroscopic scale Lmacro (absent when ion concentration is
zero) that is much larger than the intrinsic skin depth of the lighter components. Though primarily
controlled by the mobile ion concentration, Lmacro also takes cognizance of the electron and positron
inertias that could be considerably enhanced by degeneracy. The creation of these new intermediate
scales adds immensely to the richness of the structures that such an e-p-i plasma can sustain; many more
pathways become accessible for energy transformations. Such pathways could help us better understand
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a host of quiescent as well as explosive astrophysical phenomena — eruptions, fast/transient outflow
and jet formation, magnetic field generation, structure formation, heating etc.

varskvlavTa atmosferoebi gadagvarebuli e-p-i plazmiT: ZiriTadi gansxvaveba e-i
sistemisagan, romelsac mivyavarT mniSvnelovan Sedegamde -BB mdgomareobebis

SeswavliT e-p-i (mcire raodenoba dinamiuri ionebi Sereulia ZiriTad e-p
plazmaSi) plazmaSi Cven vaCveneT axali makroskopuli sigrZis masStabis
arseboba sistemis zomasa da SedarebiT mcire sistemis Sinagan masStabebs Soris

(izomebian skin-siRrmeebiT). gamoviyvaneT oTxmagi [sammagi] beltramis

wonasworuli struqturebi e-p-i plazmaSi klasikuri ionebiT, da gadagvarebuli

eleqtronebiTa da pozitronebiT. dinamiuri ionuri komponentis arsebobas aqvs

ganmsazRvreli efeqti; is gardaqmnis sammagi beltramis mdgomareobas axal

oTxmag beltramis mdgomareobamde. am procesSi is amatebs axal struqturas didi

masStabiT Lmacro (is araa ionebis ararsebobisas), romelic ufro didia msubuqi

elementebis Sinagan skin-siRrmesTan SedarebiT. miuxedavad imisa, rom Lmacro

ZiriTadad moZravi ionebiT kontroldeba, is aseve xasiaTdeba eleqtronebisa da

pozitronebis inerciis efeqtsac, romelic mniSvnelovnad izrdeba gadagvarebiT.
am axali Sualeduri masStabebis formireba zrdis struqturebis

mravalferovnebas aseT e-p-i plazmaSi; sagrZnoblad bevri gzebi xdeba

SesaZlebeli energiis transformaciebisaTvis. aseTi SesaZleblobebi
dagvexmareba ukeTesad gavigoT mravali wynari da feTqebadi astrofizikuri

movlena - amofrqvevebi, swrafi/tranzientuli garedinebebisa da jetebis

formireba, magnituri velis generacia, struqturebis formireba, gacxeleba da

sxva.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

2 T. kvernaZe, g. qurxuli, g.
kakauriZe, b. kilosaniZe,
v. yulijaniSvili, d.

xuciSvili

stenduri moxseneba:
Polarization-holographic

imaging Stokes polarimeter for
observational studies of the

solar chromospere structures
and corona

12.09.2016 – 16.09.2016
florencia, italia.
Interational Conference

Solar Polarization 8

moxsenebaTa anotaciebi qarTul enaze

We present an innovative polarization-holographic imaging Stokes polarimeter based on an integral
polarization-holographic diffraction element, which enables the complete real time analysis of the
polarization state of an incoming light. An element, recorded in a laboratory by a special holographic
schema using circularly and linearly polarized beams, decomposes an incoming light into diffraction
orders the intensities of which vary depending on the polarization state of a light source. After the CCD
intensity measurements of the corresponding points or areas in the diffraction orders and further data
reduction through the calibration parameters we get the real-time Stokes images of a light source which
allows to determine full polarization state of a point or extended space object in narrow or wide spectral
range. The operating spectral range of the polarimeter is 500-1600 nm with diffraction efficiency equal
to 20% at 532 nm, 16% at 635 nm and 2% at 1550 nm. The theoretical model of relations between
measured intensities in different diffraction orders and Stokes parameters, developed by the authors
(Kilosanidze B., Kakauridze G. SPIE Proceedings, vol. 8082-126, 2011), were used to calibrate the
polarimeter. The laboratory tests show that the resulting errors are near of 1% or better. First
polarimetric test images were obtained for stars and the Sun. The polarimeter is compact, light weight
and could be installed both on ground-based or airborne telescopes.
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Cven warmovadgineT inovaciuri polarizaciuli-holografiuli gamosaxulebis

stoqsis polarimetri, romelic emyareba polarizaciuli-holografiuli

difraqciis elements, romelic saSualebas iZleba realuri droSi Catardes

analizi mosuli sinaTlis polarizaciisa. elementi, Caiwereba ra
laboratoriaSi specialuri holografiuli sqemiT cirkularuli da wrfivi

polarizaciis mqone konebis gamoyenebiT, xleCs mosul sinaTles difraqciul

xarisxebSi, romelTa intensivobebic icvleba sinaTlis wyaros polarizaciuli

mdgomareobis mixedviT. difraqciuli xarisxebis Sesabamisi wertilebisa Tu
areebis CCD intensivobebis gazomvebisa da Semdgomi monacemebis yalibruli

parametrebiT Semcirebis Semdgom Cven vRebulobT realuri-drois stoksis

gamosaxulebebs sinaTlis wyarosi, rac saSualebas gvaZlevs ganvsazRvroT
wertilis an sivrceSi ganfenili obieqtis sruli polarizaciuli mdgomareoba

viwroTufarTe spectralurdiapazonSi. polarimetris operirebis speqtraluri

diapazonia 500-1600 nm difraqciis vargisianobiT 20% -dan 532 nm-ze , 16% -mde
635 nm-ze da 2% 1550 nm -ze. polarimetris yalibrebisaTvis gamoyenebul iqna
sxvadasxva difraqciul xarisxebSi gazomil intensivobebsa da stoksis
parametrebs Soris damokidebulebis Teoriuli modeli SemoTavazebuli

avtorebis (Kilosanidze B., Kakauridze G. SPIE Proceedings, vol. 8082-126, 2011) mier.
laboratoriulma cdebma aCvena, rom cdomilebebi 1%-ia an ufro ukeTesi. pirveli
polarimetruli sacdeli gamosaxulebebi miRebulia varskvlavebisaTvis da

mzisaTvis. polarimetri kompaqturia, msubuqia da misi dayeneba SesaZlebelia

rogorc dedamiwis-zeda ise sahaero teleskopebze.
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atomisa da atombirTvis fizikis kaTedra

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti – atomisa da

atombirTvis fizikis kaTedra

* samecniero erTeulis xelmZRvaneli Tamaz kereseliZe

 samecniero erTeulis personaluri Semadgenloba zaal

maWavariani, malxaz goCitaSvili

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis
gegmiT Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1
gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli

da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa da
samecniero mimarTule-
bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 eqsitonuri kompleq-
sebi Zn0 da GaN-Si -
lurji-ultraiisferi

SoTa
rusTavelis
erovnuli

T. WeliZe T. kereseliZe, z.
maWavariani,

b. boWoriSvili,
m. cincaZe
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sinaTlis gamomsxivebe-
li xelsawyoebis Seqm-
nis perspeqtivebi

samecniero
fondi

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

(anotacia mocemulia kondensirebuli garemos fizikis kaTedris anghariSSi)

I. 4.

2

proeqtis dasaxeleba
mecnierebis dargisa da
samecniero mimarTule-

bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da
praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 Z. S.
Machavariani

The effects of the optical
anisotropy for the system with

one electron confined in

2016
No.1(15)

Tbilisi 5
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ellispoidal potential wall/gesj:
physics

vrceli anotacia qarTul enaze

naSromSi Seswavlilia elifsoiduri formis anizotropuli kvanturi
wertilebis optikuri Tvisebebi. kerZod, ganxilulia dipoluri gadasvlis
matriculi elementebis damokidebuleba elifsoidis didi da mcire
naxevarRerZebis fardobaze anu e.w. deformaciis parametrze. rogorc
gamoTvlebidan Cans gadasvlis matriculi elementi sagrZnoblad aris
damokidebuli deformaciis parametris sidideze. yovelive zemoTqmulidan
gamomdinare SeiZleba iTqvas, rom elifsoiduri formis kvanturi wertilebis
formis cvlilebis Sedegad SesaZlebelia misi optikuri Tvisebebis cvlileba,
rac praqtikuli gamoyenebis TvalsazrisiT metad mniSvnelovania.

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 Tamaz

kereseliZe,
Tamar WeliZe,
Teimuraz

Energy spectra of a particle
confined in a finite ellipsoidal
shaped potential well

„Physica E“

tomi 81 E ELSEVIER 9
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2

nadareiSvili,
roman
kezeraSvili

Tamaz

kereseliZe,
giorgi

Wkadua,
pier

defransi,
jon ogilvi

gv. 196-204
2016 weli

Deviation, properties and
application of Coulomb
Sturmians defined in spheroidal
coordinates
„Molecular Physics“

gv. 148-161
2016 weli

tomi 114 ELSEVIER 14

vrceli anotacia qarTul enaze

1. elifsoiduri formis sasruli siRrmis potencialur ormoSi CaWerili
nawilakisaTvis amoxsnilia Sredingeris gantoleba sferoidalur

koordinatTa sistemaSi. ormos zomasa da formaze damokidebuli
energetikuli doneebi da Sesabamisi talRuri funqciebi miRebulia

cxadi analizuri saxiT. gamoTvlili energetikuli doneebi karg
Tvisobriv da raodenobriv TanxvedraSi arian Sredingeris gantolebis

ricxobrivi amoxsniT miRebul SedegebTan. ganxilulia gawelili

sferoiduli formis nanonawilakebis optikuri Tvisebebi. problema
gadaWrilia Tsu zust da sabunebismetyvelo mecnierebaTa fakultetis

TanamSromlebis mier. kvlevaSi monawileobda amerikis niu iorkis

universitetis profesori roman kezeraSvili.
2. kulonur Sturmis funqciebs farTod da efeqturad iyeneben atomur da

molekulur fizikaSi, rogorc diskretuli ise uwyveti speqtris

amocanebis ganxilvisas. analizuri saxiT kulonuri Sturmis funqciebi

miRebulia sferul da parabolur koordinatTa sistemaSi. Cveni mizani
iyo kulonuri Sturmis funqciebi migveRo sferoidalur koordinatTa

sistemaSi cxadi analizuri saxiT, Segveswavla maTi Tvisebebi da

dagvedgina aRniSnuli funqciebis efeqturad gamoyenebis areebi. es
problema gadaWrili iyo atomis da atombirTvis fizikis kaTedris
TanamSromlebis da zust da sabunebismetyvelo mecnierebaTa

fakultetis yofili studentis, amJamad londonis kings kolejis

doqtorantis, g. Wkaduas mier. kvlevaSi monawileobdnen ucxoeli

fizikosebi: belgiis qalaq luvenis kaTolikuri universitetis
profesori pier defransi da kanadis qalaq vankuveris saimon frezeris

universitetis profesori jon ogilvi.
III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 zaal
maWavariani

Kkulonuri minarevebis
zegavlena elifsoiduri

formis potencialur velSi

ivane javaxiSvilis
dabadebidan 140

wlisTavisadmi miZRvnili
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CaWerili nawilakisagan
Semdgari sistemis optikur

Tvisebebze

meoTxe yovelwliuri
konferencia zust da
sabunebismetyvelo

mecnierebebSi 26-28 ianvari
2016 weli

moxsenebaTa anotaciebi qarTul enaze

Seswavlili iqna kulonuri minarevis zegavlena elifsoiduri formis
kvanturi wertilebis eleqtronul da optikur Tvisebebze. am mizniT Cven
gamoviTvaleT elifsoiduri formis kvantur wertilSi CaWerili eleqtronis
mdgomareobebis sakuTari funqciebi da sakuTari mniSvnelobebi kulonuri
minarevis arsebobis SemTxvevaSi. Cven ganvixileT z RerZis irgvliv rotaciuli
simetriis mqone elifsoiduri formis kvantur wertilebi, romelTaTvisac a da
c warmoadgenen elifsis naxevarReZebs Sesabamisad x-y da z mimarTulebiT. Cvens
SemTxvevaSi CamWer potencialad aRebulia usasrulo kedelebiani potenciuri
ormo. aRniSnuli modeli samarTliania SedarebiT didi moculobis kvanturi
wertilebisTvis an iseTi wertilebisTvis, romelTac sazRvarze gaaCniaT
SedarebiT ganieri akrZaluli energetikuli zona. cvladis gardaqmnis
standartuli meTodis gamoyenebiT SesaZlebelia elifsoidis gadayvana igive
moculobis mqone r0 radiusis mqone sferoSi. amiT elifsoidur potencialSi
muxtis matareblebis moZraobis amocana daiyvaneba maTi sferos SigniT
efeqtur potencialSi moZraobis amocanaze. optikuri gadasvlebis matriculi
elementebi gamoTvili iqna rogorc z RerZis gaswvriv wrfivad polarizebuli
aseve x-y sibrtyeSi wriulad polarizebuli gamosxivebebisaTvis, romlebic
Seesabameba aRgznebuli mdgomareobebidan sistemis ZiriTad mdgomareobaSi
gadasvlebs. SeSfoTebis Teoriis farglebSi gamoTvlili iqna dipoluri iseve
rogorc impulsis matriculi elementebi.

sxva samuSaoebi

II. 1. publikaciebi:
a) saqarTveloSi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis adgili,
gamomcemloba

gverdebis
raodenoba

1

2

3

malxaz
goCitaSvili

ramaz
lomsaZe

gogita
papalaSvili

Mmetastabiluri
nawilakebi

ionur wyaroSi
qarTuli

eleqtronuli
samecniero
Jurnalebi:

GESJ :Physics
Reviewed
Electronic
Scientific
Journal

2016 | No.2(16)
[2016.12.31]

Tbilisi, gamomcemeli:
saqarTvelos
teqnikuri

universiteti  da
saqarTvelos
sapatriarqos

wm.andria
pirvelwodebulis

saxelobis qarTuli
universiteti.
sagamomcemlo

saxli”teqnikuri
universiteti”

8
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mocemul samuSaoSi ZiriTadad ganxilulia ori tipis ionuri wyaro:
eleqtronul dajaxebiTi da maRalsixSiruli ganmuxtvis wyaroebi. konkretulad
Seiswavleba ionur wyaroSi O+ionebis metastabilur O+(2P) da O+(2D) mdgomareobebSi
formirebis meqanizmi. naCvenebia, rom maRal sixSirul ionur wyaroSi samuSao airis
wnevis gazrdiT, meoradi dajaxebebis gamo, mimdinareobs aRgznebuli O+ionebis
mdgomareobebis Caqrobis (gadasvla ZiriTad eleqtronul mdgomareobaSi) procesi.
metastabiluri nawilakebis koncentraciis cvlilebaze kontroli wyaroSi
ganxorcielebulia damoukidebel eqsperimentSi. kerZod O+- N2 dajaxebis procesSi,
ionebis energiis fiqsirebuli mniSvnelobisaTvis Seiswavleboda molekuluri azotis
N2+ionis pirveli uaryofiTi sistemis zolis (gadasvla (0,0), λ=391.4nm) gamosxivebis
intensivobis cvlileba wyaroSi samuSao pirobebis - wnevis cvlilebaze
damokidebulebiT. ionur wyaroSi samuSao pirobebis (airis wneva, narevis Semadgenloba,
wyaros simZlavre) cvlilebiT SegviZlia mniSvnelovnad SevcvaloT ionuri nakadis

Semadgenloba Siga eleqtronuli mdgomareobis (metastabiluri da ZiriTadi) mixedviT.

b) ucxoeTSi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis
/

krebulis
nomeri

gamocemis
adgili,

gamomcemlob
a

gverdebis
raodenoba

1 R. A.
Lomsadze
M. R.
Gochitashvili
R. Ya.
Kezerashvili

Precision measurements of
cross-sections for inelastic
processes in collisions of
alkali metal ions with
atoms of rare gases
International  Journal of
Modern Physics. B ,
Condensed Matter Physics;
Statistical Physics; Atomic,
Molecular and Optical
Physics.

October 11,2016 11:31IJMPBS021797921650257X
byVANDERBILTUNIVERSITY 9

mocemul samuSaoSi warmodgenilia Na+ da K+ ionebis He da Ar atomebTan

dajaxebisas mravalmxrivi eqsperimentuli kvlevis Sedegebi, ionebis

energetikul diapazonSi 0.5- 10kev. gazomil iqna gadamuxtvis, ionizaciis,
waglejis da aRgznebis kveTebis absoluturi mniSvneloba. gamoyenebul

iqna kondensatoris modificirebuli meTodi, dajaxebiTi speqtroskopiisa

da optikuri speqtroskopiis meTodebi. miRebuli Sedegebis
interpretaciisaTvis da procesis realizaciis meqanizmis dasadgenad

gamoyenebulia damjaxebeli sistemis (ioni atomi) eleqtronuli

mdgomareobebis Sesabamisi Termebis sqematuri korelaciuri diagrama. Na+-
Ar wyvilisaTvis gamoyofil iqna ori gansxvavebuli energetikuli are ,
ionebis dabal energetikuli E < 2kev, sadac eleqtronis CaWera xdeba Na(2p6)
ZiriTad mdgomareobaSi da are E >3kev ,sadac eleqtronis CaWera xdeba

Na(3p) aRgznebul mdgomareobaSi . orive SemTxvevaSi Ar+ ioni formirdeba

ZiriTad Ar+ (3p5) mdgomareobaSi. Ukorelaciuri diagramis analizis

safuZvelze gakeTda daskvna, rom dajaxebis SedarebiT dabal

energetikul areSi (E < 2kev) gadamuxtvis procesi realizdeba erTnairi

simetriis - kvazimolekulur mdgomareobebs Soris araadiabaturi

gadasvliT.
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III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 zaal
maWavariani

Kkulonuri minarevebis
zegavlena elifsoiduri
formis potencialur

velSi CaWerili
nawilakisagan Semdgari

sistemis optikur
Tvisebebze

ivane javaxiSvilis
dabadebidan 140

wlisTavisadmi miZRvnili
meoTxe yovelwliuri
konferencia zust da
sabunebismetyvelo

mecnierebebSi 26-28 ianvari
2016 weli

moxsenebaTa anotaciebi qarTul enaze

Seswavlili iqna kulonuri minarevis zegavlena elifsoiduri formis
kvanturi wertilebis eleqtronul da optikur Tvisebebze. am mizniT Cven
gamoviTvaleT elifsoiduri formis kvantur wertilSi CaWerili eleqtronis
mdgomareobebis sakuTari funqciebi da sakuTari mniSvnelobebi kulonuri
minarevis arsebobis SemTxvevaSi. Cven ganvixileT z RerZis irgvliv rotaciuli
simetriis mqone elifsoiduri formis kvantur wertilebi, romelTaTvisac a da
c warmoadgenen elifsis naxevarReZebs Sesabamisad x-y da z mimarTulebiT. Cvens
SemTxvevaSi CamWer potencialad aRebulia usasrulo kedelebiani potenciuri
ormo. aRniSnuli modeli samarTliania SedarebiT didi moculobis kvanturi
wertilebisTvis an iseTi wertilebisTvis, romelTac sazRvarze gaaCniaT
SedarebiT ganieri akrZaluli energetikuli zona. cvladis gardaqmnis
standartuli meTodis gamoyenebiT SesaZlebelia elifsoidis gadayvana igive
moculobis mqone r0 radiusis mqone sferoSi. amiT elifsoidur potencialSi
muxtis matareblebis moZraobis amocana daiyvaneba maTi sferos SigniT
efeqtur potencialSi moZraobis amocanaze. optikuri gadasvlebis matriculi
elementebi gamoTvili iqna rogorc z RerZis gaswvriv wrfivad polarizebuli
aseve x-y sibrtyeSi wriulad polarizebuli gamosxivebebisaTvis, romlebic
Seesabameba aRgznebuli mdgomareobebidan sistemis ZiriTad mdgomareobaSi
gadasvlebs. SeSfoTebis Teoriis farglebSi gamoTvlili iqna dipoluri iseve
rogorc impulsis matriculi elementebi.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 momxsenebeli: malxaz
goCitaSvili,
Tanaavtorebi:
r. lomsaZe, o.TaboriZe

momxsenebeli:

“aRgznebisa da
disociaciis procesebi
O+ionebis azotis
molekulebTan
dajaxebisas“

“ionizacia Na+-Ne

27ianvari 2016,
fda, Tsu-IIkorp.
ivane javaxiSvilis
dabade
bidan 140 wlisTavisadmi
miZRvnili meoTxe
yovelwliuri
konferencia zust
da sabunebismetyvelo
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2. r. lomsaZe,
Tanaavtorebi: malxaz
goCitaSvili,n.mosuliSv
ili, d. qufaraSvili
r. kezeraSvili

da Ne+-Na dajaxebebSi“ mecnierebebSi

moxsenebaTa anotaciebi qarTul enaze

1. kvleva Catarda damjaxebeli O+ ionebis energiis 0.7 – 10kev diapazonSi.
gamokvleul iqna metastabiluri O+ (2D) da O+ (2P) ionebis roli rogorc
molekulis aseve disociaciuri produqtebis aRgznebis procesebSi.
ionur- molekulur dajaxebebSi molekulis orientaciis efeqtis Seswavlis
mizniT gaizoma aRgznebuli produqtebis gamosxivebis sruli kveTi da
polarizaciis xarisxi.
2. wyvilebisaTvis Na+-Ne da Ne+-Na, urTierTgadamkveTi ionebisa da atomebis
nakadebis dajaxebiTi speqtroskopiis meTodis gamoyenebiT gaizoma ionizaciis

kveTis absoluturi mniSvneloba ionebis energiebisaTvis 2-14kev diapazonSi.
eqsperimentuli monacemebisa da damjaxebel nawilakTa sistemis
kvazimolekuluri mdgomareobebis Sesabamisi Termebis sqematuri suraTis

Tvisobrivi analizis safuZvelze dadgenil iqna procesis realizaciis meqanizmi.
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elementaruli nawilakebi da  kvanturi velebis kaTedra

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba:

Tsu zust da sabunebismetyvelo mecnierebaTa fakulteti.

fizikis mimarTuleba.  elementaruli nawilakebi da  kvanturi

velebis kaTedra

* samecniero erTeulis xelmZRvaneli: prof. merab eliaSvili.

 samecniero erTeulis personaluri Semadgenloba:

a) merab eliaSvili – sruli profesori
b) merab gogberaSvili – asocirebuli rofesori
g) giorgi ciciSvili – asocirebuli profesori
b) Teimuraz nadareiSvili – asistent profesori

II. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis
gegmiT Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis dargisa
da samecniero mimarTulebis

miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 spinis fizika(Teoria).
ATviTSeuRlebis gafarToebis

proceduris kvleva
ararelativistur da erT da
ornawilakovan relativistur

gantolebebSi.
fizika.  Teoriuli fizika.

anzor xelaSvili anzor xelaSvili,
Teimuraz

nadareiSvili

2 organzomilebiani SemosazRvruli
eleqtronuli sistemebi magnituri

velSi.

merab eliaSvili merab eliaSvili
giorgi ciciSvili

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

samuSao jer ar aris dasrulebuli. am etapze ki, 2016 wels miRebulia Semdegi
Sedegebi:
U1. uspino nawilakebisaTvis kulonis potencialisaTvis klein-gordonis
gantolebaSi warmoiqmneba damatebiTi amoxsnebi.es amoxsnebi akmayofileben
kvanturi meqanikis aparatis yvela moTxovnas da am amoxsnebis dakvirveba
mniSvnelovani iqneboda axali fizaikuri movlenebis dakvirvebisaTvis.

igive amocana SeviswavleT naxevarspiniani nawilakisaTvis dirakis
gantolebaSi da vaCveneT,rom saTaveSi singularuli asimptotikis mqone
amonaxsnSi singularobis xarisxi ufro maRalia, vidre uspino SemTxvevaSi,
ris gamoc albaToba (norma) droze damoukidebeli aRar aris, ar sruldeba
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orTogonalobis piroba, Tumca sruli albaToba sasruloa modelis
parametrebis garkveul areSi. aqedan vakeTebT daskvnas, rom erTnawilakovan
dirakis gantolebaSi damatebiTi amoxsnebi unda vuguvebelyoT da ganvixiloT
mxolod standartuli amoxsnebi.

2. naCvenebia, rom Sredingerisa da klein-gordonis gantolebebisagan
gansxvavebiT, dirakis gantolebaSi ar Cndeba damatebiTi amoxsnebi. rogorc
wesi, dirakis gantolebaSi ganxileba gantolebaTa sistema, nacvlad erTi e.w.
dayvanili radialuri gantolebisa. Cven vaCveneT, rom am procesSi miiReba
damatebiTi dirakis delta funqciis msgavsi wevri,romelic SeumCneveli iyo
kvanturi meqanikis mTeli istoriis manZilze. Mmagram am wevrs ar gaaCnia
araviTari fizikuri arsi da unda iqnas ’’gaZevebuli’’ gantolebidan, rac
miRweuli iqna saTaveSi garkveli sasazRvro pirobis dadebiT.magram radganac
es wevri warmoadgens Cveulebrivi da ganzogadebuli delta funqciis
namravls, ganzogadebuli funqciebis Teoria Zalian Zlier SezRudvas adebs
talRur funqcias. Cven SeviswavleT es SezRudva da vaCveneT, rom praqtikulad
yvela potencialisaTvis (regularulebisaTvisac ki!), am dayvanili radialuri
gantolebebiT sargebloba ar SeiZleba.

3. ganxilulia erTgvarovan magnitur velSi moZravi eleqtronis kvantur-
meqanikuri amocana zolovani geometriiT. Seswavlilia dispersiuli
Tanafardobis damokidebuleba sasazRvro pirobebze. Dispersiuli
Tanafardobebi gamoTvlilia dirixlesa da neimanis sasazRvro
amocanebisaTvis da naCvenebia, rom es Tanafardobebi mniSvnelovnad
gansxvavdeba erTmaneTisagan. kerZod, neimanis sasazRvro amocanis SemTxvevaSi
dispersiul Tanafardobas gaaCnia potencialuri ormos tipis segmentebi.
amocana ganzogadebulia spiniani eleqtronebis SemTxvevaze, sadac neimanis
sasazRvro piroba icvleba robenis sasazRvro pirobiT. naCvenebia, rom yovel
calkeul kideze arsebobs eleqtruli muxtis ori urTierTsawinaaRmdego
nakadi, romlebis srulad aqroben erTmaneTs, xolo spinuri nakadebi erTmaneTs
aZliereben rac wminda spinuri denis arsebobaze miuTiTebs.

II. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis dargisa
da samecniero mimarTulebis

miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi
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da samecniero
mimarTulebis
miTiTebiT

damfinansebeli
organizacia

1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

II. 4.

2

proeqtis dasaxeleba
mecnierebis dargisa

da samecniero
mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvanel

i

proeqtis
Semsruleblebi

kvanturi jgufi da
topologiurad
aratrivialuri
mdgomareobebi

dabalganzomilebian
fermionul sistemebSi.

SoTa
rusTavelis
erovnuli
samecniero

fondi

giorgi
ciciSvili

giorgi ciciSvili
merab eliaSvili
giorgi jafariZe
mixeil seqania

Seswavlilia erTgvarovan magnitur velSi moTavsebuli geometriulad
SemosazRvruli eleqtronuli sistema spinuri Tavisuflebis xarisxebiTa da
Zlieri spin-orbitaluri urTierTqmedebiT. Analizurad aris amoxsnili
Sesabamisi kvantur-meqanikuri amocana. Gamoyenebulia dirixlesa da robenis
sasazRvro pirobebis Sesabamisi dispersiuli Tanafardobebi da analizur-
ricxobrivi gamoTvlebiT dadgenilia wminda spinuri denebis arseboba
robenis sasazRvro pirobebis SemTxvevaSi.

Seswavlilia magnituri mowesrigebis kvanturi dinamika multiferoikul
jaWvSi. Ganxilulia teraherculi sixSiris aRgznebis da meore SemTxvevaSi,
myisierad modebuli eleqtruli velis zegavlena sistemis dinamikaze.

Seswavlilia sistemis kiralurobis dinamika, fon neimanis entropiisa da
wyviluri da mravalnawilakovani gadaxlarTulobis droze damokidebuleba.

ganxilulia su-Srifer-higeris modelis ganzogadeba energetikuli speqtris
oTxdonian SemTxvevaze. Seswavlilia Sesabamisi sasruli modelebis

speqtrisa da sakuTari mdgomareobebis Tvisebebi. Mimdinareobs aRniSnuli
sistemis topologiuri maxasiaTeblebis Zieba.

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze
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saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1
2
3

merab
eliaSvili
giorgi

ciciSvili

“Electron in
magnetic field under
restricted geometry”

moambe

tomi 10
No. 2

Tbilisi 9

ganxilulia erTgvarovan magnitur velSi moZravi eleqtronis kvantur-
meqanikuri amocana zolovani geometriiT. Seswavlilia dispersiuli
Tanafardobis damokidebuleba sasazRvro pirobebze. Dispersiuli
Tanafardobebi gamoTvlilia dirixlesa da neimanis sasazRvro
amocanebisaTvis da naCvenebia, rom es Tanafardobebi mniSvnelovnad
gansxvavdeba erTmaneTisagan. kerZod, neimanis sasazRvro amocanis SemTxvevaSi
dispersiul Tanafardobas gaaCnia potencialuri ormos tipis segmentebi, rac
ganapirobebs mravalnawilakovan mdgomareobebSi eleqtruli denis ganulebas
da amis Sedegad wminda spinuri efeqtebis Camoyalibebis SesaZleblobas.

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze
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saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebu-
lis dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 Tamaz
KkereseliZe,
Tamar WeliZe,
, Teimuraz

NnadareiSvil
i,

roman
kezeraSvili

Energy spectra of a
particle confined in a

finite ellipsoidal
potential well

Physica E

Volume 81,pages
196-204

ELSEVIER

ixileT:
www.elsevier.com

/locate/physe

9

2 anzor
xelaSvili da

Teimuraz
nadareiSvili

On the Existence of
Additional (Hydrino)

states in the Dirac
equation

arXiv:1601.01957 6

3 anzor
xelaSvili da

Teimuraz
nadareiSvili

Dirac reduced radial
equations and the

Problem of Additional
Solutions

arXiv:1610.07936
11

4 M. Eliashvili,
G. Tsitsishvili,

G. Japaridze

“The quantum group
and Harper equation on
a honeycomb lattice”,

J. Math. Sci

Vol. 216
No. 04
2016

Springer 5

5 M. Gogberashvili,
A. Sakharov,
E. Sarkisyan

Size of Shell Universe
in Light of FERMI

GBM Transient
Associated with

GW150914

Phys. Lett. B763
(2016) 397-400

ELSEVIER 4

6 M. Gogberashvili
P. Midodashvili

Diffractions from the
brane and GW150914

Euro. Phys. Lett.
114, 50008 (2016)

IOP 7
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7 M. Gogberashvili,
I. Mantidze,

O. Sakhelashvili,
T. Shengelia

Standing waves
braneworlds

Int. J. Mod. Phys.,
D 25,163001925

(2016)

Worl Scientific 41

8 M. Gogberashvili Information-
Probabilistic

Description of
the Universe

Int. J. Theor.
Phys., 55, 4185

(2016)

Springer 12

9 M. Gogberashvili Octonionic Geometry
and Conformal

Transformations

Int. J. Geom.
Meth. Mod. Phys.,

13, 1650092
(2016)

World Scientific 8

10 M. Gogberashvili Standard Model
Particles from Split

Octonions

Progr. Phys., 12,
30 (2016)

6

vrceli anotacia qarTul enaze

1.Aanotacia statiis: Tamaz KkereseliZe, Tamar WeliZe, Teimuraz
nadareiSvili,

roman kezeraSvili. Energy spectra of a particle confined in a finite ellipsoidal potential well.

Seswavlilia damuxtuli nawilakis mdgomarobebi, romelic datyvevebulia
elifsoidur sasruli simaRlis potencialur ormoSi. Eenergiis sakuTari
mniSvnelobebisaTvis miRebulia transcendentuli gantoleba, romelic
ricxobrivad da algebrulad aris amoxsnili. gamoTvlili energiebi karg
Tvisobriv da raodenobriv TanxvedraSia adre miRebul usasrulo simaRlis
elifsoidur potencialur ormoSi miRebul SedegebTan.

2. Aanotacia statiis: anzor xelaSvili,Teimuraz nadareiSvili
On the Existence of Additional (Hydrino) states in the Dirac equation
uspino nawilakebisaTvis kulonis potencialisaTvis klein-gordonis
gantolebaSi warmoiqmneba damatebiTi amoxsnebi.es amoxsnebi akmayofileben
kvanturi meqanikis aparatis yvela moTxovnas da am amoxsnebis dakvirveba
mniSvnelovani iqneboda axali fizaikuri movlenebis dakvirvebisaTvis.

igive amocana SeviswavleT naxevarspiniani nawilakisaTvis dirakis
gantolebaSi da vaCveneT,rom saTaveSi singularuli asimptotikis mqone
amonaxsnSi singularobis xarisxi ufro maRalia, vidre uspino SemTxvevaSi,
ris gamoc albaToba (norma) droze damoukidebeli aRar aris, ar sruldeba
orTogonalobis piroba, Tumca sruli albaToba sasruloa modelis
parametrebis garkveul areSi. aqedan vakeTebT daskvnas, rom erTnawilakovan
dirakis gantolebaSi damatebiTi amoxsnebi unda vuguvebelyoT da ganvixiloT
mxolod standartuli amoxsnebi.

3. Aanotacia statiis: anzor xelaSvili,Teimuraz nadareiSvili
Dirac reduced radial equations and the Problem of Additional Solutions

naCvenebia, rom Sredingerisa da klein-gordonis gantolebebisagan
gansxvavebiT, dirakis gantolebaSi ar Cndeba damatebiTi amoxsnebi. rogorc
wesi, dirakis gantolebaSi ganxileba gantolebaTa sistema, nacvlad erTi e.w.
dayvanili radialuri gantolebisa. Cven vaCveneT, rom am procesSi miiReba
damatebiTi dirakis delta funqciis msgavsi wevri,romelic SeumCneveli iyo
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kvanturi meqanikis mTeli istoriis manZilze. Mmagram am wevrs ar gaaCnia
araviTari fizikuri arsi da unda iqnas ’’gaZevebuli’’ gantolebidan, rac
miRweuli iqna saTaveSi garkveli sasazRvro pirobis dadebiT.magram radganac
es wevri warmoadgens Cveulebrivi da ganzogadebuli delta funqciis
namravls, ganzogadebuli funqciebis Teoria Zalian Zlier SezRudvas adebs
talRur funqcias. Cven SeviswavleT es SezRudva da vaCveneT, rom praqtikulad
yvela potencialisaTvis (regularulebisaTvisac ki!), am dayvanili radialuri
gantolebebiT sargebloba ar SeiZleba.

4. ganxilulia fiWur meserze agebuli mWidro bmis modeli erTgvarovani
magnituri velis pirobebSi. erTnawilakovani hamiltoniani gamosaxulia ( )
kvanturi jgufis generatorebiT. harperis gantoleba Cawerilia kompleqsur
sibrtyeze ori bmuli funqcionaluri gantolebis sistemis saxiT. naCvenebia,
rom aRniSnul sistemas gaaCnia garkveuli simetria rac bmuli sistemis erT
gantolebaze dayvanis saSualebas iZleva. Naponvia am gantolebis
polinomialuri amoxsnebi Sesabamisi fesvebis terminebSi.

5-6. am or statiaSi miRebulia SezRudvebi specifikuri membranuli
modelebisTvis axlaxan aRmoCenili gravitaciuli talRebis signalis
parametrebis meSveobiT.

7. mimoxilulia amJamad arsebuli yvela mdgari gravitaciuli talRebiT
miRebuli membranuli modeli.

8. SemoTavazebulia nulovani entropiis principi samyarosTvis da misi
saSualebiT gravitaciis Termodinamikuri modelis maxasiaTeblebis miReba.

9-10. es ori statia eZRvneba split oqtonionebis algebris aplikaciebs velis
TeoriaSi.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 T.nadareiSvili damatebiTi
mdgomareobebis

(hidrino) arsebobis
sakiTxi dirakis da

prokas gantolebebSi

ivane javaxiSvilis saxelobis
Tbilisis saxelmwifo universi-
tetis meoTxe safakulteto sa-
mecniero konferencia zust da
sabunebismetyvelo mecnierebebSi,
25 ianvari – 29 ianvari 2016 weli.
Tbilisi.
http://conference.ens-
2016.tsu.ge/lecture/view/319

moxsenebaTa anotaciebi qarTul enaze

anotacia moxsenebaze: T.nadareiSvili. damatebiTi mdgomareobebis (hidrino)
arsebobis sakiTxi dirakis da prokas gantolebebSi

uspino nawilakebis relativistur klain-gordonis gantolebaSi kulonuri
potencialisTvis warmoiqmneba zedmeti (singularuli) amoxsnebi [1-2], romlebic
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kvanturi meqanikis aparatis yvela moTxovnas (normirebadoba, orTogonaluroba,
normis droze damoukidebloba da a.S.) akmayofileben. aseTi amoxsnis (hidrino,
mcire wyalbadi) dakvirveba mniSvnelovani iqneboda sxvadasxva axali fizikuri
movlenis damzerisaTvis. moxsenebaSi ganixileba igive amocana ½ -spiniani
nawilakisTvis (eleqtroni) dirakis gantolebis farglebSi. naCvenebia, rom
saTaveSi singularuli asimptotikis mqone amonaxsni marTlac arsebobs, oRond
singularobis xarisxi ufro maRalia, vidre uspino SemTxvevaSi. amis gamo adgili
aRar aqvs albaTobis (normis) droze damoukideblobas, agreTve ar sruldeba
orTogonalurobis piroba, Tumca sruli albaToba sasruloa modelis
parametrebis garkveul areSi. amis gamo, daskvnis saxiT vTvliT, rom dirakis
gantolebaSi damatebiTi amoxsna unda ugulvebelvyoT da davkmayofildeT
normaluri (standartuli) amonaxsniT. damatebiTi mdgomareobebis arsebobis
sakiTxi ganixileba prokas gantolebaSic

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 g. ciciSvili Topological phases of Su-
Schrieffer-Heeger model with
four-fold alternated hoppings

Teoriuli fizikis
regionaluri saswavli
centris sesia, erevani,

24 agviso 2016.
2 merab gogberaSvili Black Hole Lensing and Wave

Bursts
erevani, seqtemberi 2016

1. agebulia mWidro bmis erTganzomilebiani modeli kvanZTaSoris
gadasvlebis oTxjeradi araerTgvarovnebiT. gamoTvlilia energiebis
speqtri RreCoTa gaxsna-daxurvis pirobebi. cxadi saxiT aris agebuli
erTnawilakovani hamiltonianis sakuTari mdgomareobebi da miRebuli
beris bmulobis gamosaxuleba. Napovnia, rom topologiuri maxasiaTeblis
misaRebad aucilebelia oTxi energetikuli donidan ori umdablesi
donis wvlilis gaTvaliswineba da agebulia Sesabamisi fazuri
diagramebi.

2. ganxilulia varaudi, rom kosmosuri warmoSobis Zlieri signalebi
(gravitaciuli talRebi, gama da radio afeTqebebi) SesaZloa aixsnas
samyaroSi arsebuli Savi xvrelebis mier sxivebis gaZlierebiT Zlieri
linzirebisas.
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kondensirebuli garemos fizikis kaTedra, kondensirebuli garemos
fizikis samecniero kvleviTi instituti

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba:

Tsu zust da sabunebismetyvelo mecnierebaTa fakulteti.

fizikis departamenti. კondensirebuli garemos fizikis kaTedra,

kondensirebuli garemos fizikis samecniero kvleviTi instituti

* samecniero erTeulis xelmZRvaneli: profesori aleqsandre

Sengelaia

 samecniero erTeulis personaluri Semadgenloba:

aleqsandre Sengelaia - profesori
amiran bibilaSvili– asocirebuli rofesori
Tamar WeliZe – asocirebuli profesori

dimitri daraselia - laboratoriis gamge

daviT jafariZe - ufrosi laboranti
zurab jibuti - laboranti

grigol mamniaSvili - mecnier TanamSromeli

olRa romelaSvili - mecnier TanamSromeli
Tornike gagniZe – doqtoranti
zurab yuSitaSvili - doqtoranti

III. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

III. 2.
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#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa da
samecniero mimarTule-

bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 eqsitonuri kompleqsebi
Zn0 da Ga N-Si - lurji-
ultraiisferi sinaTlis
gamomsxivebeli xelsawy-
oebis Seqmnis perspeq-
tivebi / sab. mecn, fizika

SoTa
rusTavelis
erovnuli
samecniero

fondi

Tamar WeliZe Tamaz kereseliZe,
zaal maWavariani,
beqa boWoriSvili,

magda cincaZe

nanostruqturebi, anu kvanturi struqturebi, ganisazRvreba rogorc
struqturebi, romelTa erTi ganzomileba mainc aris 1 - 100 nanometr diapazonSi.
gansakuTrebuli Tvisebebisa da moculobiT kristalebTan SedarebiT
gamoyenebis meti SesaZleblobebis gamo, maT mimarT intersi mudmivad izrdeba.
eleqtronebis moZraobis kvanturi SezRudva nanometris zomis obieqtebis
potenciur ormoSi SeiZleba iqces myarsxeulovani funqcionaluri masalebis
eleqtruli, optikuri, magnituri da Termoeleqtruli Tvisebebis marTvis
yvelaze mZlavr iaraRad. eleqtruli da optikuri Tvisebebis zomis da formis
cvlilebis saSualebiT marTvis SesaZlebloba aris is, rac ase mimzidvels xdis
nanostruqturebs optikuri eleqtronikisaTvis. Tvisebebis marTvis am ori axali
parametris gaCena im mTelirigi sasurveliTvisebebis miRebis saSualebas iZleva,
romelTa miRwevac moculobiT kristalebSi SeuZlebeli iyo.

proeqtis ZiriTadi mizania iyo eqsitonuri kompleqsebis (biesitonebis,
trionebis) gamosxivebis speqtrebis zomaze, formaze da masalis ganawilebis
profilze damokidebulebis Taviseburebebis gamokvleva ZnO-s da GaN-is
kvantur struqturebSi, raTa dagvedgina sistemebis optimaluri parametebi
(zoma, forma, Sedgeniloba) lurj da ultraiisfer areSi sinaTlis
gamomsxivebel xelsawyoebSi maTi efeqturi gamoyenebis mizniT.

dagegmili kvleva motivirebuli iyo im faqtiT, rom eqsitoniT da eqsiton-
eqsitonuri urTierTqmedebiT gamowveuli stimulirebuli gamosxiveba Zalze
mniSvnelovania dabali zurblis mqone lazerebis Sesaqmnelad, vinaidan is
xorcieldeba ufro dabal zRurblur energiebze vidre rekombinacia
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eleqtronur-xvrelur plazmaSi. eqsitonuri warmoSobis stimulirebuli
gamosxivebis demonstrireba gviCvenebs im gzas, romelsac mivyavarT ZnO-s da
GaNis bazaze Seqmnili lurj-iisferi lazeruli diodebis realizaciamde.
amitom, muxtis gadamtani nawilakebis urTierTqmedebis Rrma gageba da saboloo
jamSi misi kontroli warmoadgens im ganmsazRvrel faqtors romelsac mivyavarT
aRniSnuli xelsawyoebis warmatebul Seqmnamde.

eqsitoni warmoadgens dadebiTi da uaryofiTi kvazinawilakebis (eleqtronebis

da xvrelebis) kulonuri urTierTqmedebiT bmul sistemas dieleqtrikebsa da

naxevargamtarebSi. bieqsitoni warmoadgens ori eqsitonisgan Semdgar sistemas,
xolo stabiluri trioni SeiZleba iyos an dadebiTad damuxtuli ori xvreli da

erTi eleqtroni an uaryofiTad damuxtuli ori eleqtroni da erTi xvreli.
gamomdinare aqedan, eqsitonis Seswavlisas gamoiyeneba wyalbadis atomis, xolo
bieqsitonebisa da trionebis Sesaswavlad wyalbadis molekulisa da wyalbadis

molekuluri ionis modelebi. es modelebi dRemde intensiuri kvlevis sagania,
radgan gamoiyeneba fizikis sxvadasxva dargebSi, rogoricaa atomuri fizika,
kondensirebuli garemos fizika, astrofizika da sxv. dabalganzomilebiani

struqturebis teqnologiebis ganviTarebasTan erTad, romlebsac kvazi 0-, kvazi
1- da kvazi 2-ganzomilebian sistemebsac uwodeben, Zalze aqtualuri gaxda

wyalbadis atomis, wyalbadis molekulisa da wyalbadis molekuluri ionis

gamokvleva dabal ganzomilebebSi, radgan am kvlevebis Sedegebi uSualod

gamoiyeneba dabalganzomilebian struqturebSi eqsitonebiT, eqsitonuri

kompleqsebiT, minarevebTan bmuli eqsitonebiT, TviTon minarevebiT da

defeqtebiT ganpirobebuli eleqtruli da optikuri Tvisebebis SeswavlaSi.

proeqtis farglebSi proeqtis miznebis gansaxorcielebld dagegmili iyo
sxvadasxva geometriis mqone ZnO-s da GaN-is kvantur wertilebSi da kvantur
ReroebSi eqsitonuri kompleqsebis energetikuli doneebis struqturis da maTi
radiaciuli daSlis albaTobebis gamoTvla, aseve aniSnuli eqsitonuri
kompleqsebis rekombinaciis dinamikis Seswavla da maTi gamosxivebis speqtrebis
modelireba. kvlevis farglebSi arsebuli Teoriuli modelebis gamoyenebasTan
SemuSavda axali maTematikuri midgomebi.

proeqtis farglebi Catarebuli kvlevenis Sedegad gamovlinda, rom sivrculi
SezRudva, anu zomiTi efeqti, saSualebas iZleva farTo diapazonSi imarTos
eqsitonuri efeqtebi da eqsitonuri kompleqsebis maxasiaTeblebi. proeqti
anviTarebs codnas ZnO-sa da GaN-is kvantur wertilebSi/ReroebSi eqsitonuri
kompleqsebis (bieqsitonebis, trionebis) eleqtronuli struqturis,
doneTaSorisi dipoluri gadasvlebis, rekombinaciis dinamikisa da gamosxivebis
speqtrebis Sesaxeb da aqvs didi fundamenturi da praqtikuli mniSvneloba. erTi
mxriv, proeqtis Sedegebi gvaZlevs dabalganzomilebian sistemebSi kulonuri
urTierTqmedebis siRrmiseul gagebas da Sesabamisad, mniSvnelovan informacias
eqsitonuri kompleqsebis eleqtronuli struqturisa da optikuri gadasvlebis
Taviseburebebis Sesaxeb. meores mxriv, proeqtis Sedegebi qmnian ZnO da GaN
kvanturi struqturebis gamosxivebis Tvisebebis axsnisa da maTi
winawarmetyvelebis safuZvels da SesaZleblobas gvaZleven ganvsazRvroT maTi
praqtikuli gamoyenebis are. eqsperimentatorebs da teqnologebs SeuZliaT
proeqtis Sedegebis gamoyeneba saWiro geometriisa da Semadgenlobis SesarCevad
sasurveli fizikuri Tvisebebis mqone ZnO da GaN kvanturi struqturebis
miRebisas. proeqtis Sedegebi saintereso iqneba universitetebisa da
naxevargamtaruli optikiTa da teqnologiebiT dakavebuli kompaniebisaTvis.
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III. 4.

2

proeqtis dasaxeleba
mecnierebis dargisa da
samecniero mimarTule-

bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvane

li

proeqtis
Semsruleblebi

gamWvirvale gamtari
oqsidebis sinTezi da
kvleva / sab. mecn.

fizika

SoTa
rusTavelis
erovnuli
samecniero

fondi

aleqsandre
Sengelaia

dimitri daraselia
daviT jafariZe
Tamar WeliZe

Tornike gagniZe
ekaterine CikoiZe

iv diumoni
gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

ganxorcielda CuCr1-xMgxO2 gamWvirvale gamtari oqsidebis Txeli firebis

sinTezi da sinTezis atmosferos optimizacia. miRebuli firebis daxasiaTeba
moxda rentgenodifraqciuli analiziT da maskanirebeli eleqtronuli

mikroskopis gamoyenebiT. gaizoma miRebuli firebis eleqtruli Tvisebebi. aseve
Catarda firebis Seswavla eleqtronuli paramgniturirezonansis (epr) meTodiT.
fizikuri Tvisebebis optimaluri marTvis mizniT Catarebuli iqna

Termodinamikuri analizi sistemisTvis CuCr1-xMgxO2 (kristali)-O2 (gazi), romlis
saSualebiTac miRebuli iqna defeqtebis koncentraciebis damokidebuleba

komponentebis wnevaze garemomcvel atmosferoSi da temperaturaze.

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze
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statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,
gamomcem
loba

gverdebis
raodenoba

1 Z. Guguchia, R.
Khasanov, A.
Shengelaya, E.

Pomjakushina, E.

The simultaneous occurrence
of static magnetism and bulk

superconductivity in the

miRebulia
dasabeWdad
JurnalSi

aSS
amerikis
fizikis

18
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Morenzoni, A.
Amato, H. Keller

stripe phase of La2-
xBaxCuO4 (x = 0.155, 0.17)

under pressure/
Physical Review B

Physical
Review B

sazogado
eba

Seswavlil iqna statikuri straipuli mowesrigeba da zegamtaroba La2-xBaxCuO4
(0.11<x<0.17) SenaerTSi magnituri momentis gazomvis da miuonis spinis brunvis

meTodis gamoyenebiT. yvela Seswavlil nimuSSi damzeril iqna statikuri

straipuli mowesrigeba. aRmoCnda, rom am mowesrigebis temperaturis TSO da

zegamtaruli gadasvlis temperaturis Tc1 mniSvnelobebi Zalian axlos arian

erTmaneTTan bariumis yvela Seswavlili dopirebisaTvis. ori nimuSisTvis

bariumis koncentraciiT x = 0.155 (LBCO-0.155) da x = 0.17 (LBCO-0.17) Seswavlili iqna

magnituri da zegamtaruli Tvisebebis cvlileba hidrostatikuri wnevis qveS.
sainteresoa, rom am SemTxvevaSic TSO da Tc1 TiTqmis emTxveva erTmaneTs modebuli

wnevis mTel diapazonSi 0<p<2.3 gigapaskali. nimuSSi LBCO-0.155 damzeril iqna

wneviT gamowveuli gadasvla mouwesrigebel magnitur mdgomareobaSi 1.6
gigapaskal wnevaze. es magnituri mdgomareoba Tanaarsebobs maRali zedenadi

simkvrivis mqone zegamtarobasTan. nimuSSi LBCO-0.17 wnevis yvela

mniSvnelobisTvis arsebobs mouwesrigebeli magnituri mdgomareoba. miRebuli

Sedegebi aCvenebs, rom magnituri mowesrigeba da zegamtaruli dawyvileba
Tanaarseboben

La2-xBaxCuO4 SenaerTSi, rac mniSvnelovania spilenZis zegamtarebis straipul
fazaSi statikuri magnetizmis da zegamtarobis rTuli urTierTqmedebis

gasarkvevad.
2 E.Chikoidze, M.Boshta,

M.Gomaa, T.Tchelidze,
D.Daraselia, D.Japaridze,
A. Shengelaya, Y.Dumont
and M. Neumann-Spallart

Control of p-type conduction
in Mg doped monophase
CuCrO2 thin layers/ J. Phys.
D: Appl. Phys.

Vol.49
(2016)
205107

IOP
Publishing

8

naSromi miznad isaxavs gaarkvios xvrelur gamtarobaze pasuxismgebeli

centrebis buneba CuCrO2 oqsidis Mg-iT legirebul da aralegirebul nimuSebSi

zrdis da zrdis Semdgomi siTbo-damuSavebis parametrebis optimaluri

SerCevisaTvis. naSromSi warmodgenilia qimiuri gafrqvevis meTodi, romelic

gamoyenebulia p-tipis Txeli naxevargamtaruli fenebis misaRebad. dafenili

fenebi iyo amorfuli. maRalkristaluri sufTa da Mg-iT legirebuli CuCrO2
fenebi, romlebic xasiaTdebian delafositis struqturiT, miRebuli iqna 600°C-960°C temperaturul diapazonSi azotis atmosferoSi TermodamuSavebiT. muxtis
matareblebis da wertilovani defeqtebis koncentraciebi gamoTvlili iqnea

krogeris kvaziqimiuri meTodis saSualebiT. am meTodis saSualebiT naCvenebi iqna,
rom xvreluri gamtarobia SeiZleba mirebuli iqnas legirenul da aralegirebul

nimuSebSi. eqsperimentulad miRebuli iqna xvreluri gamtaroba 4%Mg legirebis

SemTxvevaSi p ~ 1018 cm−3 xvrelebis koncentraciiT. am nimuSebSi eleqtruli

winaRba iyo 1.4 Ω·sm, zeebekis soeficienti +130 μV K−1 40 °C-ze. eleqtro-
paramagnituri rezonansuli speqtroskopiiT Cr3+ da Cu2+-Tan asocirebuli

defeqtebi iqnda Seswavlili.
3 Tamaz kereseliZe,

Tamar WeliZe,
Teimuraz

Energy spectra of a particle
confined in a finite
ellipsoidal shaped potential
well / „Physica E“

tomi 81,
gv. 196-204
2016 weli

ELSEVIER 9
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nadareiSvili, roman
kezeraSvili

elifsoiduri formis sasruli siRrmis potencialur ormoSi CaWerili
nawilakisaTvis amoxsnilia Sredingeris gantoleba sferoidalur koordinatTa

sistemaSi. ormos zomasa da formaze damokidebuli energetikuli doneebi da

Sesabamisi talRuri funqciebi miRebulia cxadi analizuri saxiT. gamoTvlili
energetikuli doneebi karg Tvisobriv da raodenobriv TanxvedraSi arian

Sredingeris gantolebis ricxobrivi amoxsniT miRebul SedegebTan. ganxilulia

gawelili sferoiduli formis nanonawilakebis optikuri Tvisebebi.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

moxsenebaTa anotaciebi qarTul enaze

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 E. Chikoidze, M. Boshta, Hagar
Mohamed, T. Tchelidze, D.

Daraselia, D. Japaridze,
A. Shengelaya,Y. Dumont, M.

Neumann-Spallart

p-type Mg doped CuCrO2
transparent conducting thin

layers

09.10.16 – 13.10.16
kreta, saberZneTi

pirolizuri gafrqvevis meTodiT damzadda aradopirebuli da magniumiT

dopirebuli CuCr1-xMgxO2 gamWvirvale gamtari oqsidebis amorfuli Txeli firebi

safironisa da kvarcis fuZeSreebze 400°C temparaturaze. delafositis tipis
kristaluri struqtura Camoyalibda amorfuli firebis azotis atmosferoSi

siTburi gamowvis Sedegad 600-960°C temperaturis diapazonSi. Seswavlili iqna
miRebuli kristaluri Txeli firebis optikuri Tvisebebi da gaizoma kuTri

winaRobis temperaturuli damokidebuleba. aseve gaizoma holis efeqtiT denis

matareblebis koncentracia. epr speqtroskopiis gamoyenebiT Seswavlili iqna

CuCr1-xMgxO2 Txel firebSi Cr3+ da Cu2+ ionebis epr signalebi.
2 E. Chikoidze, M. Boshta, T.

Tchelidze, D. Daraselia, D.
Japaridze,

A. Shengelaya,Y. Dumont, M.
Neumann-Spallart

Thermodynamic analyses of
point and impurity defect

concentrational equilibrium in
Cu(I)M(III)O2 materials

09.10.16 – 13.10.16
kreta, saberZneTi

naSromSi warmodgenilia sakuTari da minarevuli defeqtebis da muxtis
matareblebis koncentraciuli wonasworobis Termodinamikuri analizi

sistemebisTvis CuMIIIO2(kristali): aqceptoruli defeqti-O2 (gazi) da sufTa

CuMIIIO2(kristali)–O2(gazi). es analizi saSualebas gvaZlevs ganvsazRvroT
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defeqtebis/minarevebis da muxtis matareblebis koncentraciebis damokidebuleba

temperaturasa da komponentebis parcialur wnevaze. gamoTvlebi Catarebulia

CuCrO2 kristalisTvis krogeris kvaziqimiuri gantolebebis meTodis gamoyenebiT.
aralegirebuli CuCrO2 kristalisTvis gamoTvlebi Catarebulia

fiqsirebul (t=9000C) temperaturaze. gamoTvlebis Tanaxmad, am temperaturaze

Jangbadis parcialuri wneva, romelic uzrunvelyofs karg xvrelur gamtarobas,
sakmaod maRalia, Sesabamisad, xvreluri gamtarobis miReba garTulebulia.
Tumca, kompensaciis pirobebSi mainc mosalodnelia susti xvreluri gamtaroba.
Mg-iT legirebul nimuSebSi gamoTvlilia defeqtebis/minarevebis da muxtis

matareblebis koncentraciebis damokidebuleba Mg-is koncentraciaze.
daSvebulia, rom Mg-is dabal koncentraciebze Mg-is atomebi ikaveben ZiriTadad
qromis adgils kristalSi da maTi kompensacia xdeba erTjeradad damuxtuli

jangbadis vakansiebiT, Sualeduri koncentraciebisTvis minarevis kompensacia

xdeba orjeradad damuxtuli jangbadis vakansiebiT, xolo maRal

koncentraciebze minarevis TviTkompensacias aqvs adgili. es sqema karg

TanxvedraSia eqsperimentul SedegebTan. (E. Chikoidze, M. Boshta, T. Tchelidze,  D.
Daraselia, D. Japaridze, A. Shengelaya, Y.Dumont, M. Neumann-Spallart, Journal of Physics D:
Applied Physics, 2016).
3 T. Tchelidze, T. Kereselidze, T.

NadareiSvili, Z. Machavariani,
B. Beradze

Biexcitons and trions in ZnO
quantum structures of first and

Secon type and their influence on
emission spectra

09.10.16 – 13.10.16
kreta, saberZneTi

ZnO-s kvantur structurebSi Seswavlilia bieqsitonebis da tritonebis

mdgomareobebi, gamoTvlilia maTi bmis energiebi sxvadasxva zomebisa da

nivTierebis sxvadasxva ganawilebis profilisaTvis. naCvenebia, SeiZeba SeirCes

kvanturi struqturis iseTi zoma, romelic optimaluri iqneba maqsimaluri

gamosxivebis unarianobis misaRebad. gamoTvlebi Catarebulia pirveli da meore

gvaris struqturebisaTvis. gamoTvlebis Tanaxmad, pirveli gvaris struqturebSi
optimalur zomebze mosalodnelia bmis energiis mniSvnelovani zrda

(moculobiT kristalebTan SedarebiT).

mikro da nanoeleqtronikis jgufi

IV. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

#
Sesrulebuli proeqtis dasaxeleba
mecnierebis dargisa da samecniero

mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 gardamaval metal hafniumis zeTxeli
oqsiduri firebis bazaze

struqturebis da velis tran-zistoris
Seqmna, maTi Tvisebebisa da paramet-
rebis kvleva. fizika; mikro da
nanoeleqtrnika

a. bibilaSvili a. bibilaSvili,
z. yuSitaSvili,
z. jibuti
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proeqtis mizani: maRalxarisxovani oqsiduri firebis formireba

dabaltemperaturuli stimulirebuli plazmuri anodirebiT, Semdgomi mikro
da nanoxelsawyos SeqmnisTvis. stimulacia mimdinareobda plazmuri

anodirebis procesSi ultraiisferi sinaTlis dasxivebiT.
proeqtis Sedegi: literaturuli mimoxilvidan cxadi gaxda, rom sxvadasxva

gardamaval metalTa oqsidebis, gansakuTrebiT hafniumis oqsidis, gamoyeneba
mdn–tranzistorSi CamketqveSa dieleqtrikad iZleva did efeqts. amitom

hafniumis oqsidi miRebul iqna stimulirebuli plazmuri anodirebiT, rac
imaSi mdgomareobs, rom Si-is zedapiris qimiuri damuSavebis Semdeg vakuumur

danadgarSi P=2·10–6mm.vc.wy wnevaze, 400K temperaturaze daefina eleqtro–
sxivuri meTodiT gardamavali metali Hf sisqiT ∽40nm. Catarda plazmuri

anodirebis procesi vakuumur danadgarSi, P=2·10–2mm.vc.wy wnevaze, 473K
temperaturaze, ultra iisferi sinaTlis TanxlebiT, 2 ÷ 0,5 ma/sm2

formirebis denis simkvriviT 8÷10 wuTis ganmavlobaSi. miRebul oqsidebze

aigo metal–dieleqtrik–naxevargamtar (mdn) struqtura da gaizoma volt–
faraduli, volt–amperuli maxasiaTeblebi, gamosvlis muSaoba, sisqe,
xorklianoba da Catarda rentgeno–struqturuli analizi.

eqsperimentuli gamoTvlebiT miiReba Semdegi parametrebi: muxti

naxevargamtaris gamyof sazRvarze 1,8⋅1010sm–2; inversiis Zabva –0,25v; swori

zonebis Zabva –0,75v; gamosvlis muSaoba 4,50 ev; dieleqtrikuli mudmiva 75;
oqsidis sisqe 40nm; gaJonvis deni ∓20v–ze ~0 (cTomilebis farglebSi), anu

oqsidis garRvevis daZabuloba E> 5⋅108v/sm; maqsimaluri tevadoba 50,0 pf da

xorklianoba 16 Å.
Seiqmna tranzistoris teqnologiuri marSruti (nax.1), romlis CamketqveSa

dieleqtrikia HfO2, miRebuli zemoTaRniSnuli teqnologiiT. miRebulia

aseTi marSrutiT velis mdn–tranzistori, romelSic arxis sigrZe L=3 mkm–ia
da sigane W= 42 mkm. misi volt–amperuli maxasiaTebeli (vam) mocemulia suraT

1–ze.

nax.1.tranzistoris teqnologiuri

marSruti sur.1 miRebuli tranzistoris
vam

gamomdenis da Camdenis ubnebi formirebulia boris ionuri legirebiT:
energiiT 115 kev, doziT 1020 sm–3, siRrmiT 2 mkm. Catarda eleqtro–fizikuri
parametrebis gazomvebi volt–amperuli maxasiaTeblebis safuZvelze

danadgar Л2-56-ze. eqsperimentulad ganisazRvra iseTi statikuri parametrebi,
rogoricaa daxriloba gajerebis ubanSi S , gaZlierebis koeficienti  da
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arxis Sinagani winaRoba ir . miRebulia, rom S 1,5msim/mm;  65sm2/v.wm da ir =780
omi.

#
Sesrulebuli proeqtis dasaxeleba
mecnierebis dargisa da samecniero

mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

2 gardamaval metal titanis oqsiduri
fenis bazaze memristoris formirebis

teqnologiis damuSaveba da kvleva;
fizika; mikro da nanoeleqtronika

a. bibilaSvili a. bibilaSvili,
z. yuSitaSvili,
z. jibuti

Tanamedrove mikro da nanoeleqtronikis ganviTareba ZiriTadad ganisazRvreba

informaciuli teqnologiebis, integraciisa da informaciis Caweris da Senavis

swrafqmedebis dinamiuri zrdiT. am mxriv axali perspeqtiuli mimarTulebi

Cndeba, Tu maTSi gamoyenebul iqneba axali eleqtruli pasiuri elementi –
memristori. is orpolusiani mowyobilobaa, romlis eleqtruli winaRoba

icvleba masSi gamavali muxtis mixedviT. metalTa Soris oqsiduri firebis
aqtiuri fenis signalis maxsovrobis unari SeiZleba gamoyenebul iqnas

memristoris mowyobilobaSi. msoflios bevr qveyanaSi intensiurad mimdinareobs

kvlevebi mis Sesaqmnelad. is axlo momavalSi mTlianad Secvlis eleqtronuli

sqemis yvela elements, maxsovrobis da gadacemis sistemebs, SesaZlebelia

Seiqmnas xelovnuri „inteleqti“. amitom maT mimarT wayenebulia mkacri

moTxovnebi – is unda iyos: 1) zeTxeli (5-50 nm); 2) stabiluri dieleqtrikuli

SeRwevadobiT; 3) maTi miRebis temperatura unda iyos dabali, rom isini iyvnen

udefeqtoni, minarevebis gareSe da 4) gare faqtorebis mimarT stabiluri. am mxriv
saimteresoa titanis oqsidebi da moxda struqturebis miReba da gamokvleva.
safenebad aRebuli iyo siliciumi, misi zedapiris qimiuri gasufTavebis Semdeg is

Tavsdeboda vakuumis danadgarSi, sadac turbo–molekuluri tumboTi miiReboda

wneva ~10–4pa, titanis (99,998% sisufTavis) magnetronuli gafrqveviT Ar da O2-is
(sxvadasxva Sefardebisas) areSi miiReboda TiOX (x<2) da TiO2. gaizoma maTi

eleqtro–fizikuri da optikuri maxasiaTeblebi, gaizoma gaSvebis speqtrebi 200÷ 1200 nm areSi da Catarda rentgeno–struqturuli analizi. Sedegad miRebul

iqna:1) muxti oqsidSi 0,8⋅1010sm–2; 2) inversiis Zabva –0,20 v; 3) brtyeli zonis Zabva –
0,80v; 4) dieleqtrikuli mudmiva 60; 5) gamosvlis muSaoba 5,48 ev; 6) gaJonvis deni

20v–ze 12,5ma/sm2; 7) maqsimaluri tevadoba 44,8pf; 8) sisqe 40 nm; 9) xorklianoba 34 Å
da 54 Å.

titanis sruli da arasruli oqsidebis miRebisa da Seswavlis Semdeg saWiro
Seiqmna maTi gamoyeneba memristoris aqtiur SreSi da miRebuli memristoris

maxasiaTeblebis gazomvebi. amisTvis damzadda struqtura, romlis saxe

mocemulia nax.1–ze.
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nax.1. eqsperimentulad miRebuli memristoris struqtura:1–sitali; 2–W; 3-
TiN; 4-TiOX(x>2) an TiO2- TiOX(x>2); 5-Mo da 6–Al (Mo-Al–is fotolitografiiT

miRebuli Ø40 mkm–is wertilebi).
eqsperimentulad miRebili memristorebis vam–ze gadaRebisTvis aRebul iqna 82

wertili da wertilebs Soris dayovnebis droebi iyo 7wm; 10wm da 13wm, anu

gadaReba moxda sam sixSireze. pirvel SeTxvevaSi, roca sixSire SedarebiT

maRali iyo vam–ze daimzira swori xazi, anu omuri kontaqti.

ა)                                                                                                 ბ)
nax.2. memristorebis aqtiuri SriT TiOX, x<2 (a) da TiO2– TiOX (b) vam–ebi,  82

gadaRebuli wertiliT, romelTa Soris dayovnebis dro 13 wm–ia.
nax.2–ze moyvanili memristorebisas, roca aqtiuri Sre iyo TiOX (a) Ria da

Caketil memristoris fardoba ONR / OFFR =1:100 da maryuJis sidide 1v (Caketis)
Zabvaze 2⋅10–3a, xolo – TiO2-TiOX (b)–isas ONR / OFFR =1:50 da maryuJis sidide 2v
(Caketis) Zabvaze 5⋅10–5a.

#
Sesrulebuli proeqtis dasaxeleba
mecnierebis dargisa da samecniero

mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

3 optikuri Tvisebebis gamzomi originalu-
ri xelsawyos -„poliqromatoris“ kon-
struireba da gamocda.
fizika; mikro da nanoeleqtronika.

z. jibuti z. jibuti

a. bibilaSvili,
z. yuSitaSvili,

mikro da nanoeleqtronikis teqnologiebiT axali masalebis miRebisa da maT
bazaze Seqmnili xelsawyoebis fizikuri Tvisebebis kvlevaSi mniSvnelovania

gazomvis optikuri meTodebi. radganac xelsawyoebis da sxvadasxva tipis
eleqtromagnituri talRebis maregistrirebeli sensorebis fizikuri
Tvisebebis Seswavlisas nivTierebaze Zlieri zemoqmedebisa da struqturuli

rRvevis gareSe miiReba saimedo monacemebi.
warmodgenili proeqtis farglebSi Seqmnilia naxevargamtaruli masalebis,
stuqturebis da optikuri sensorebis fizikuri Tvisebebis kvlevis

originaluri optikuri meTodi da xelsawyo, romelsac „poliqromatori“
vuwodeT (foto1). kvlevebma gviCvena, rom struqturebis fotomgrZnobiarobis

speqtralur damokidebulebaze, monoqromatoris saSualebiT miRebuli
informacia ar asaxavs im realobas romelSidac muSaobs am struqturebis

bazaze Seqmnili deteqtorebi.
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sur.1

igulisxmeba is faqti, rom eleqtromagnituri gamosxivebis sxvadasxva talRis
sigrZeebis erTdroulad zemoqmedebisas TiToeuli talRis sigrZis efeqturoba

ar aRmoCnda ariTmetikuli jami calkeuli talRis sigrZis efeqturobisa. anu
sxvadasxva talRis sigrZis mqone eleqtromagnituri gamosxivebis paketis
zemoqmedebisas struqturebis fotomgrZnobiaroba ar aRmoCnda am speqtralur
paketSi Semavali da monoqromatorze gadaRebuli fotomgrZnobiarobebis

ariTmetikuli jamis toli. ufro metic, aRmoCnda, rom rig SemTxvevebSi

fotomgrZnobiare struqturebze sinaTlis farTo speqtriT (paketiT)
dasxivebisas daimzireba fotomgrZnobiarobis Sesustebac ki.

zemoTTqmulidan gamomdinare xelsawyo,  „poliqromatoris“ konstruqciaSi
Cadebul iqna idea sakvlevi obieqtebis fotomgrZnobiarobis Seswavlisas

dasxiveba ganxorcielebuliyo cal–calke ultraiisfer, xilul da

infrawiTel optikur diapazonebSi fotonebis farTotalRovani paketebiT –
gazomvebis Catareba SesaZlebelia oTaxisa da Txevadi azotis temperaturebze.

I. 2. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa da

samecniero mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvanel

i

proeqtis
Semsruleblebi

1 naxevargamtarebze maRali

xarisxis oqsiduri nanofi-
rebis formirebis dabaltem-
peraturuli teqnologiebis

kvleva da SemuSaveba.
fizika; mikro da

nanoeleqtronika

ssip SoTa

rusTavelis

erovnuli

samecniero

fondi

fiz.–maT.
mecn. doq.
amiran

bibilaSvili

z.yuSitaSvili,
z.jibuti.

proeqtis ZiriTadi amocana iyo maRalxarisxiani oqsiduri nanofirebis miReba

axali, dabaltemperaturuli teqnologiiT, romelic iTvaliswinebs, Cvens mier

SemuSavebul, stimulirebuli plazmuri anodirebisa da fotonuri dasxivebis

procesebis erTobliobas. Tanamedrove etapze oqsidebis miRebis standartuli
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teqnologia maRaltemperaturulia (~1300K). am dros xdeba maTSi arasasurveli

minarevebi difuzia, forianobis gazrda, xolo GaAs-is SemTxvevaSi 700K–s maRal

temperatueaze, misi struqturis daSla da a.S., rac auaresebs oqsiduri firebis

da saerTod, maTze Seqmnili xelsawyos parametrebs. amitom, ara marto oqsidebis

saxea mniSvnelovani, aramed maTi miRebis temperaturis Semcirebaa gadamwyveti

maRalxarisxovani mikro da nano xelsawyoebis miRebisTvis.
GaAs-ze standartuli plazmuri anodireba maRalxarisxiani sakuTari

oqsiduri firis miRebas ver uzrunvelyofs, radgan misi epitaqsiuri fena
yovelTvis Seicavs sxvadasxva winaRobis mqone CanarTebs da anodirebisas isini

sxvadasxva sididis dens atareben. Sesabamisad, miRebuli firi sisqis mixedviT

araTanabaria.
proeqtis ZiriTadi mizani iyo iseTi dabaltemperaturuli teqnologiebis

SemuSaveba da kvleva, rom miRebul yofiliyo maRalxarisxiani firebi: 1)
siliciumis safenze sakuTari oqsiduri (SiO2) da Al2O3-is firebi;  2) galiumis

arsenidze sakuTari oqsiduri (xGa2O3+yAs2O3) firebi da 3) mikro da nano

xelsawyoebisTvis uaRresad perspeqtiuli gardamaval metalTa – Ti-sa da Hf-is
zeTxeli oqsiduri firebi.

proeqtis farglebSi miRebuli Sedegebi:
1. SemuSavebulia naxevargamtarebis (Si, GaAs) da metalebis (Al, Ti, Hf) sakuTari

oqsidebis miRebis dabaltemperaturuli stimulirebuli plazmuri anodirebis

meTodebi;
2. katalizuri plazmuri anodirebis meTodis gamoyenebis SemTxvevaSi,

winaswar qimiurad gasufTavebul dasaJangi nivTierebis zedapirs, vakuumSi

efineba iSviaTmiwaTa metali – Y, rogorc katalizatori, romelic oqsiduri

firebis formirebis temperaturas amcirebs 1300K–dan 600K-mde da procesis

efeqturobas zrdis ori rigiT;
3. GaAs–ze oqsiduri firebis plazmuri anodirebis formirebis procesSi

ultra iisferi sinaTliT dasxivebisas oqsiduri firis zrdis siCqare izrdeba~4–jer da sisqe Tanabrdeba ~95%–iT;
4. SemuSavebulia dabaltemperaturuli stimulirebuli plazmuri

anodirebis procesebis meqanizmebi, romlebic eyrdnobian:
a) katalizuri plazmuri anodirebisas – katalizatoris Seuvsebel Siga

Sreebis Taviseburebas, rac iwvevs formirebis saerTo denSi eleqtruli denis
wvlilis Semcirebas da mis eleqtrouaryofiTobis dabal mniSvnelobas

dasaJangTan SedarebiT, ris gamoc dasaJangi masalis atomi Jangbads advilad
arTmevs katalizators da

b) GaAs–ze oqsiduri firebis formirebis procesSi ultraiisferi sinaTliT

dasxivebas GaAs–is atomebTa Soriso bmis gawyvetas, gamowveuls eleqtronebis

gadayvaniT damakavSirebeli zonidan antidamakavSirebel zonaSi, rac aadvilebs

kaTionebis migraciis process;
5. ganisazRvra oqsidebis formirebis eqsperimentuli pirobebi nimuSis

temperaturisa da formirebis denis simkvrivis optimaluri mniSvnelobaTa

dadgenisas;
6. miRebuli firebis parametrebis eqsperimentulma gazomvebma aCvenes, rom

isini maRalxarisxovani masalebia da viZleviT rekomendacias maTi gamoyenebis

mizniT mikro da nanoeleqtronikaSi. kerZod, mizanSewonilia yvela miRebuli
oqsidebis gamoyeneba velis tranzistorebSi CamketqveSa oqsidebad da

erTeleqtronian tranzistorebSi eleqtrul jebirebad, xolo gardamaval
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metalTa (Ti da Hf) oqsidebi nanoeleqtronikaSi axali elementis – memristoris

Sesaqmnelad.

IV. 4.

2

proeqtis dasaxeleba

mecnierebis dargisa da

samecniero mimarTulebis

miTiTebiT

damfinansebeli

organizacia

proeqtis

xelmZRvanel

i

proeqtis

Semsruleblebi

Tanamedrove, nano-zomis
multiferoiduli masale-
bis sinTezi da Seswavla,
spintronikis-Tvis. fizika;
mikro da nanoeleqtronika

ukr. samecn.
teqnikuri

centri;
proeqti #6198

z.jibuti
d. jafariZe,
d.daraseli

I etapi: arsebuli ultraiisferi + halogenuri fotonuri dasxivebis
mowyobilobis SeTavseba proeqtiT gaTvaliswinebuli specifikuri kvleviTi

amocanebis gadasa–wyvetad. impulsur fotonuri dasxivebis danadgaris (ifdd)
konstruireba ganxorcielda ise, rom, rom SesaZlebeli gaxda: 1) nimuSebis

dasxiveba erTdroulad orive mxridan; 2)dasxivebis speqtris cvla (0,2 – 4,1µm)
da 3) dasxivebis xangrZlivobis da intensivobis (energiis) regulireba. ifdd

Sedgeba 1. gamosxivebis blokisgan, sadac damontaJda: a) sami halogenuri naTura

– SesaZlebelia uwyvetad Seicvalos dasxivebis simZlavris simkvrive 6W/ sm ² -
mde da impulsis xangrZlivoba 0,1 -dan 1000 wm -mde 0,1wm bijiT b) erTi

vercxliswyliani naTura, romelic uwyvet reJimSi muSaobs dasxivebis

simZlavris simkvrivis mniSvnelobaze 93 W/sm ²; 2. halogenuri naTurebis marTvis

bloki (КГ   1000 – 2000) da 3. vercxliswyliani (UV) naTuris marTvis bloki (LMP
– 400D ).
nimuSebis temperaturis regulireba SesaZlebelia damWerebis daxmarebiT,

gacxelebuli haeris gandevniT an Txevadi azotis orTqlis miwodebiT.
gaTvaliswinebulia samuSaos warmoeba airis (Jangbadi, argoni, azoti) areSi.

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-
lis/krebu-

lis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 A.Bibilashvili,
Z. Kushitashvili

Low Temperature
Oxidation of
GaAs by UV
Stimulated

Plasma
Anodizing

Earth and
Environ–mental

Sciece 44
(2016) 032002,

5p, IOP
Publishing;

doi:10.1088/1755-
1315/44/3/032002

IOP Publishing
6
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ganxilulia GaAs-is sakuTari Jangis miRebis dabaltemperaturuli
teqnologia plazmuri anodirebis procesSi ultraiisferi sinaTlis

stimulirebiT. gansazRrulia xGa2O3+yAs2O3 sakuTari Jangis eleqtro–
fizikuri da optikuri iseTi parametrebi, rogoricaa: sisqe, gar–datexis
maCvenebeli, muxti oqsidSi, energetikul mdgomareobaTa simkvrive GaAs-
sakuTar Jangis gamyof sazRvarze, zedapiruli xorklianoba. Catarebulia

rentgeno da oJe-speqtroskopiebi. SemuSavebulia stimulirebuli plazmuri

anodirebis modeli.

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-
lis/krebu-

lis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

2
A.Bibilashvili,
Z. Kushitashvili

C-V
Measurement of
HfO2 Dielectric
Layer Received
by UV
Stimulated
Plasma
Anodizing

Earth and
Environ–mental
Sciece 44
(2016) 052008,
6p,IOP Conf.
Series;
doi:10.1088/1755-
1315/44/5/052008

IOP Publishing 6

mocemulia ui sinaTliT stimulirebuli plazmuri anodirebiT miRebuli

HfO2 oqsiduri firebis parametrebis kvleva. amisaTvis gamoyenebulia volt–
faraduli maxasiaTebeli, saidanac ganisazTvra oqsidis dieleqtrikuli

mudmiva, brtyeli zonebis Zabva, inversiis Zabva, efeqturi muxti oqsidSi,
zedapirul mdgomareobaTa koncentracia. gazomvebi tardeboda

naxevargamtaris parametrebis analizator Keithley–4200–ze. oqsidis sisqe

gaizoma refleqtrometr MprobeVis sistemaze. Catarda rentgeno–
struqturuli analizi.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 A.Bibilashvili,
Z. Kushitashvili,
S.Sikharulidze, L.Jangidze

Nanoscale HfO2 and ZrO2

Gate Oxides in Field Effect
Transistors

4th Internat. Conf.
“Nanotechnolgi-es”, October
24-27, 2016, Tbilisi, Georgia,
Nano-2016,p.30, abstract

mocemulia Txeli oqsiduri HfO2 da ZrO2 firebis miReba dabaltemperaturuli

plazmuri anodirebiT, mTeli procesis ganmavlobaSi ultaraiisferi (ui)
sinaTlis stimulaciiT, Semdgomi velis tranzistoris Sesaqmnelad. siliciumis
zedapiris qimiuri gasufTavebis Semdeg is Tavsdeba vakuumur danadgarSi da



Phys-61

efineba hafniumis an cirkoniumis magnetronuli gafrqveviT JangbadisSemcvel

plazmaSi,sisqiT ~40nm. Semdeg xdeba miRebuli Txeli firebis

dabaltemperaturuli plazmuri anodireba, romlis procesSi nimuSebi

ganicdidnen ui sinaTlis moqnedebas, anu xdeboda ui–T stimuliacia. miRebul

struqturebze gaizoma volt–faraduli, volt–amperuli maxasiaTeblebi,
Catarda XPS da SEM gazomvebi. miRebuli oqsiduri firebis parametrebi iZlevian

garantias, rom SeiZleba isini gamoyenebul iqnan velis tranzistorebSi

CamketqveSa dieleqtrikebad. radgan maT aqvT rigi upiratesobani SiO2
dieleqtrikis mimarT, pirvel rigSi esaa, rom am oqsidebs aqvT bevrad didi

dieleqtrikuli mudmiva, vidre sxva oqsidebs.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

2 A.Bibilashvili, R.Guliaev,
N.Dolidze, G.Skhiladze,
Z. Jibuti

low- Temperature Method of
Formation of Group III Nit-
ride (GaN, AlN) Nanofilms

4th Internat. Conf.
“Nanotechnolgi-es”, October
24-27, 2016, Tbilisi, Georgia,
Nano-2016,p.29, abstract

ganxilulia maRali winaaRobis fuZeSreze GaN-is da AlN-is
maRalxarisxovani zeTxeli firebis miReba dabaltemperaturuli (T≤6000C)  Ga da

Al–is magnetronuli gafrqvevis meTodiT azotis areSi. es meTodi uzrunvelyofs

procesis ganmeorebadobas da firis dafenis siCqaris marTva did diapazonSi.
amave dros SesaZlebelia GaN-is da AlN-is struqturebis formirebis procesSi

efeqturi impulsuri fotonuri gamowvis (ifg) procesebis Catareba sinaTlis

speqtris farTo diapazonSi (infrawiTeli, xiluli, ultraiisferi).
gazomilia firebis optikuri da struqturuli speqtrebi, gardatexis

maCveneblebi, gamosvlis muSaobebi, zedapiris xorklianoba, akrZaluli zonis

mniSvnelobebi. unda aRiniSnos, rom rogorc literaturidan aris cnobili GaN
miiReba upiratesad n-tipis da p-tipis miReba gaZnelebulia da teqnologiurad

mniSvnelovan problemas warmoadgens. Cvens mier Catarebuli rkinis legirebis

Semdgom yvela nimuSi aCvenebs p-tipis gamtareblobas, rac garkveul siaxles
warmoadgens

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

3 L. Jibuti, Z. Jibuti, R.Melkadze The original method for
studying optical properties of
semiconductor materials and
structures and the setup
"Polychromator»,

4th Internat. Conf.
“Nanotechnolgi-es”, October
24-27, 2016, Tbilisi, Georgia,
Nano-2016,p.89, abstract

mikroeleqtronikis teqnologiebis SemuSavebisas, naxevargamtaruli masalebisa

da maT bazaze Seqmnili xelsawyoebis fizikuri Tvisebebis kvlevaSi , sxva

meTodebTan erTad mniSvnelovan rols TamaSobs optikuri meTodebi. gazomvis
optikuri meTodebi gansakuTrebiT qmediTi da efeqturi aRmoCnda

nanoteqnologiuri masalebis gamoCenis pirobebSi, radgan ar moiTxoven

nivTierebaze Zlier zemoqmedebas da mis struqturul Tundac lokalur rRvevas.
rac ganapirobebs udides interess gazomvebis axali optikuri meTodebis
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SemuSavebisadmi. Cvens mier Seqmnilia xelawyo „poliqromatori“ - rogorc
naxevargamtaruli masalebisa da struqturebis optikuri Tvisebebis

Semswavleli axali mowyobiloba. am xelsawyoSi optikuri filtrebis

Tanmimdevruli cvlilebis gziT 200 – 4100nm optikur diapazonSi gamovyofT
eleqtromagnituri gamosxivebis paketebs da vikvlevT Sesaswavli struqturebis

magaliTad fotosensorebis fotomgrZnobiarobas, ara erTi talRis sigrZis

aramed speqtraluri paketebis mimarT. aRmoCnda, rom rig speqtralur diapazonSi
poliqromatorisa da monoqromatoris saSualebiT gadaRebuli

fotomgrZnobiarobebis mniSvnelobebi principulad gansxvavebulia. Cveni azriT
SemoTavazebuli xelsawyo da kvlevis meTodi xsnis Tanamedrove eleqtronikis

masalebis, struqturebisa da maT bazaze Seqmnili xelsawyoebis fizikuri

Tvisebebis Seswavlis axal SesaZleblobebs.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 A.Bibilashvili, Z.
Kushitashvili

C-V Measurement of HfO2

Dielectric Layer Received by
UV Stimulated Plasma Ano-
dizing

World Multidisciplinary Earth
Sciences Symposium 2016, 5-9
September, 2016, Prague
(Czech Republic)

mocemulia УФ sinaTliT stimulirebuli plazmuri anodirebiT miRebuli HfO2
oqsiduri firebis parametrebis kvleva. amisaTvis gamoyenebulia volt–
faraduli maxasiaTebeli, saidanac ganisazTvra oqsidis dieleqtrikuli

mudmiva, swori zonebis Zabva, inversiis Zabva, efeqturi muxti oqsidSi,
zedapirul mdgomareobaTa koncentracia. gazomvebi tardeboda

naxevargamtaris parametrebis analizator Keithley–4200–ze. oqsidis sisqe

gaizoma refleqtrometr MprobeVis sistemaze. Catarda rentgeno–struqturuli

analizi.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

2 A.Bibilashvili, Z.
Kushitashvili

Low temperature oxidation of
GaAs by UV stimulated plasma
anodizing

World Multidisciplinary Earth
Sciences Symposium 2016, 5-9
September, 2016, Prague
(Czech Republic)

ganxilulia GaAs-is sakuTari Jangis miRebis dabaltemperaturuli teqnologia

plazmuri anodirebis procesSi ultraiisferi sinaTlis stimulirebiT.
gansazRrulia xGa2O3+yAs2O3 sakuTari Jangis eleqtro–fizikuri da optikuri

iseTi parametrebi, rogoricaa: sisqe, gar–datexis maCvenebeli, muxti oqsidSi,
energetikul mdgomareobaTa simkvrive GaAs-sakuTar Jangis gamyof sazRvarze,
zedapiruli xorklianoba. Catarebuliarentgeno da oJe-speqtros–kopiebi.
SemuSavebulia stimulirebuli plazmuri anodirebis modeli.
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miRebulia dadebiTi gadawyvetileba patentze

#
avtori/
avtorebi

patentis saTauri

patentis/ganc

xadebis

nomeri

gamocemis
adgili,

gamomcemlo

–ba

gverdebis

raodeno–ba

1 a.bibilaSvil

i n.doliZe

naxevargamtardie
leqtrikis gamyof

sazRvarze energe–
tikuli donis
gansazRvris

xerxi

AP 014017
prioriteti:
23 dekemberi

2015.

saqarTvelo
7

ganxilulia naxevargamtar–dieleqtrikis gamyof sazRvarze energetikuli

donis arsebobisas gansazRvris axali meTodi. volt–faraduli maxasiaTebliT,
romelicfarTodaa gavrcelebuli, ar ganisazRvrebazedapirulidonis Cawolis

siRrme da roca done fermis donis maRlaa koncentracia. SemoTavazebulia da

eqsperimentze ganxorcielebulia alternatiuli meTodi – zemoaRniSnuli

parametrebis gansazRvrisTvis. kerZod, mdn–struqturaze edeba gamdidrebis

Zabva, raTa fermis zemoT arsebuli dene aRmoCndes moculobasTan SedarebiT

fermis donis qvemoT da masze dajdnen eleqtronebi, Semdeg moxdes gaciveba

Txieri azotis temperaturamde, amiT zedapiruli done kidev ufri dabla

aRmoCndeba, vidre iyo aqamde, edeba inversiuli Zabva da fermis done zedapirze

iqneba ufro maRla moculobis donesTan SedarebiT. am temperaturaze xvrelebis

generacia moculobidan araa da zedapirul doneze aris uwonasworoba,
sakmarisia mcire eneria, rom eleqtronebma datovon done da mdn–iT Sekrul

wredSi gaCndeba deni, risi miRweva SesaZlebelia sinaTlis sxvadasxava talRis

dasxivebiT sxvadasxva bijiT. Sesabamisi talRis energisas wredSi aRiZvreba

myisierad deni, am dros ar icvleba dacemuli talRis energia manam, sanam deni ar

Caqreba, anu ar daicleba es zedapiruli done eleqtronebisgan. dacemuli

talRis energia gansazRvravs donis Cawolis siRrmes, xolo denis relaqsaciiT

miRebuli farTi – koncentracias.
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plazmis fizikis kaTedra

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti: Tsu zust

da sabunebismetyvelo mecnierebaTa fakulteti, fizikis

departamenti, plazmis fizikis kaTedra

*samecniero erTeulis xelmZRvaneli: nodar cincaZe

 samecniero erTeulis personaluri Semadgenloba.

V. 1.saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis
gegmiT Sesrulebuli samecniero-kvleviTi proeqtebi

(exebasamecniero-kvleviTinstitutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

IV. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3.saxelmwifo grantiT (rusTavelis fondi)dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa

da samecniero
mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi
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1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

V. 4.

VI.

2

proeqtis dasaxeleba
mecnierebis dargisa

da samecniero
mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

dakvantva da
nansotruqturebis
aRgzneba fermis

damagnitebul kvantur

plazmaSi No. FR/101/6-
140/13/

plazmis fizika /

SoTa rusTavelis
erovnuli

samecniero fondi

nodar cincaZe grigol feraZe
daviT buliskeria

II.1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi
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#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

2

3

NodarTsintsadze

Levan Tsintsadze

KetevanSigua

Statistical Thermodynamics
of the fermi Gas at Presence
of the relativisticallyIntence

EM field /
saqarTvelos

mecnierebis erovnuli
akademii s moambe

Vol 10, No 2,
2016

Tbilisi 10

vrceli anotacia qarTul enaze

We discuss some aspects of interactions of high-frequency electromagnetic (EM) waves with
quantum Fermi gas, assuming that the intensity of EM waves is sufficiently large. Relativistic
statistical thermodynamics of quantum electron-ion gas at presence electromagnetic waves is
considered. In this case the distribution function of particles becomes anisotropic, due to high
power EM waves. By the new distribution function we study all the thermodynamic quantities as
function of densities, temperatures and the amplitude of EM waves. We investigate the cavitation
phenomenon of degenerate Fermi electron gas. We obtain a novel set of adiabatic equations. For
two cases we obtain expressions of the specific heat, which is strongly dependent from the
amplitude of EM waves, namely, the coefficient of the electron specific heat increases with the
increase of the amplitude of EM waves.

Cven ganvixileT zogierTi aspeqti maRalisixSiris eleqtromagnituri talRebis
urTirTqmedebi skvantur fermi gazTan. davuSviT rom intensivoba
eleqtromagnituri talRebis arissakmarisad didi. gaviTvaliswineT
relativisturi statistikuri Termodinamika kvanturi eleqtronuli onuri
gazisaTvis eleqtromagnituri velis arsebobisas. aseT SemTxvevaSi ganawilebis
funqcia xdeba anizotropiuli Zlieri eleqtromagnituri velis gamo. axali
ganawilebis fuqnqciiT Cven vswavlobT yvela Termodinamikul sidides rogorc
simkvrivis, temeraturisa da eleqtromagnituri velis amplitudis funqcias.
SeviswavleTkavitaciisfenomenigadagvarebulifermieleqtronuligazis.
miviReTaxaliadiabaturigantolebebi. or SemTxvevaSi miviReT gamosaxuleba
kuTri siTbotevadobisaTvis, romelic Zlieradaa damokidebuli
eleqtromagnituri velis amplitudaze, kerZod: eleqtronebis kuTri
siTbotevadobis koeficienti izrdebaeleqtromagnituri velis amplitudis
zrdasTan erTad.

II.2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi
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# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

2

Nodar L.
TsintsadzeNN

Davit M.
Alkhanishvili

Quasilinear theory
of quantum Fermi

liquid/ Low
temperature Physics

V. 42 NO. 12
PP. 1368-1371

vrceli anotacia qarTul enaze

Quasilinear theory of a weakly turbulent quantum Fermi liquid is presented. Landau's linear theory of
Fermi liquids is generalized by consideration of weak nonlinear regime. A newly derived kinetic
equation of the Fermi particles is used to derive a slowly varying distribution function fo, which satisfies
the diffusion equation. It is shown that the magnitude of the diffusion coefficient D depends on weak
interactions between atoms and the de Broglie waves diffraction.

kvanturi fermi siTxis sustad turbulentobis kvaziwrfivi Teoria dRes

mocemuli gvaqvs. landaus fermi siTxis wrfivi Teoria aris ganzogadoebuli

susti arawrfivobis ganxilviT. fermi nawilakebis axali kinetikuri gantolebis

daxmarebiT miviReT nela cvladi ganawilebis funcia, romlisTvisac

dakmayofilda difuziis gantoleba. naCvenebia rom difuziis koeficientis D
mniSvneloba damokidebulia de-broilis talRis difraqcias da atomebs Soris

urTierTqmedebaze.

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

2

3

Nodar L.
TsintsadzeNN
DCh. Rozina

M. Jamil

Propagation of
ultra-intense

electromagnetic
waves through

electron-positron-

23, 072303
(2016);

Doi: 10.1063/1.
4955215

7
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ion plasma/
Physics of Plasma

vrceli anotacia qarTul enaze

Kinetic approach is used to study the propagation of ultrarelativistic (amplitude) electromagnetic waves
through electron-positron-ion plasma. For our purposes, we formulate new plasma particle distribution
function in the presence of' ultra-relativistically intense circularly polarized electromagnetic (EM)
waves. An effective, dispersion relation of constant amplitude ultra-relativistic EM wave is derived,
skin depth is calculated in particular, frequency regimes and has shown numerically that the penetration

depth increases with the amplitude of ultra-intense electromagnetic waves, ~ , i.e., plasma will be
heated more in the region of skin depth. Next we have found that the nonlinear interaction of ultra-
relativistically intense E.M. waves of time and space varying amplitude leads to construct kinetic
nonlinear Schrodinger equation (KNSE ), containing both local and non-local nonlinear terms, where
nonlocal nonlinear term appears due to density perturbations of plasma species. Taking the effects of
the latter into consideration, nonlinear Landau damping is discussed for KNSE. damping rate is
computed, and numerically ultra-relativistic EM waves are shown to decay exponentially. The present
results should be helpful to understand the specific properties of the ultra-relativistic EM waves in
astrophysical plasmas. eg. . pulsars, black holes, and neutron stars.

kinetikuri midgoma gamoiyeneba ultra-relativisturi eleqtro-magnituri
talRebis gavrcelebis Sesaswavlad eleqtron-pozitron-ionur plazmaSi. Cveni
miznisTvis, Cven vqmniT plazmis nawilakebis axal ganawilebis funqcias ultra-
relativisturi intensiuri wriulad polarizebuli eleqtro-magnituri
talRebis arsebobis SemTxvevaSi. efeqturi, dispersiuli urTierTqmedeba mudmivi

amplitudis eleqtro-magnitur talRebs Soris miRebulia, kanis siRrme

gamoTvlilia gansakuTrebul, sixSirul reJimSi da vanaxeT ricxobrivad rom

SeRwevadobis siRrme izrdba ultra-relativisturi eleqtro-magnituri

talRebis amplitudis gazrdiT ~ , e.i. plazma ufro gacxeldeba kanis Rrma

regionebSi. SemdgomSi Cven vipoveTrom ultra-relativisturi intensiuri, drosa
da sirceSi cvladi amplitudis eleqtro-magnituri talRebis arawrfivi
urTierTqmedebas mivyavarT axali kinetikuri arawrfivi Sredingeris

gantolebamde, romelic Seicavs orives rogorc lokalurs ise aralokalur

arawrfiv wevrebs, sadac arawrfivi wevri Cndeba plazmis simkvrivis

SeSfoTebisgan.

bolo efeqtebis gaTvaliswinebiT arawrfivi landaus STanTqma ganxilulia

kinetikuri arawrfivi Sredingeris gantolebisTvis. STanTqmis zoma

gamoTvlilia da aultra-relativisturi eleqtro-magnituri talRebi

ricxobrivad naCvenebia rom mcirdeba eqsponencialurad. axlandeli Sedegebi

sasargeblo iqneba gansakuTrebuli ultra-relativisturi eleqtro-magnituri
talRebispirobebis gasagebad plazmaSi mag.: pulsarebSi, Sav xvrelebSi da

neitralur varskvlavebSi.

# avtori/avtorebi
krebulis saxelwodeba gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3

Ch. Rozina
N.L. Tsintsadze

N. Maryam
S. Komal

Modulation and Filametation
instability of ultrarelativistic

electromagnetic waves in electron-
positron-ion plasma

AIP publishing
(2016)

15
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/
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In this study, we have analytically investigated the effects of nonlinear Landau damping on the temporal
growth rate of modulation a filamentation instabilities. Here the nonlocal nonlinear Landau damping
phenomena is appearing due to the nonlinear interaction between ultrarelativistic electromagnetic
(UREM) wave (having wave vector normal to the beam) and electron-positron-ion plasma. We found
that the ultra relativisticponderomotive force is linear, while usually it is nonlinear in relativistic case.

am naSromSi Cven analizurad SeviswavleT arawrfivi landaus STanTqmis efeqtebi

droebiTi zrdis siCqareSi modulaciisa da filamentaciis aramdgradobaSi. am
SemTxvevaSi aralokaluri arawrfivi landaus STanTqmis efeqti gamowveulia
arawrfivi urTierTqmedebiT ultrarelativisturi eleqtromagnitur italRebsa

da eleqtronpozitronionul plazmas Soris. Cven aRmovaCineT rom

ultrarelativisturi ponderomotoruli Zala aris wrfivi, rodesac is

Cveulebriv arawrfivia relativistur SemTxvevaSi.

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis

adgili,
gamomcemloba

gverdebis
raodenoba

avtori/avtorebi

1
2
3

Zahida Ehsan
N. L. Tsintsadze

H. A. Shah
R. M. G. M. Trines
Muhammad Imran

New longitudinal
mode and

compression of
pair ions in plasma

/
AIP Physics of

Plasmas

062125 AIP
Publishing

7

Positive and negative ions forming the so-called pair plasma differing in sign or their charge but
asymmetric in mass and temperature support a new acoustic-like mode. The condition for the excitation
of ion sound wave through electron beam induced Cherenkov instability is also investigated. This beam
can generate a perturbation in the pair ion plasmas in the presence of electrons when there is number
density, temperature, and mass difference in the two species of ions. Basic emphasis is on the focusing
of ion sound waves, and we show how in the area of localization of wave energy, density of pair particles
increases while electrons are pushed away from that region. Further. this localization of wave is
dependent on the shape or the pulse. Considering the example of pancake and bullet shaped pulses, we
find that only the former leads to compression of pair ions in the supersonic regime of the focusing
region. Here, possible existence of regions where pure pair particles can exist may also be speculated
which is not only useful from academic point of view but also to mimic the situation of plasma (electron
positron asymmetric and symmetric) observed in astrophysical environment.

pozitiuri da negatiuri ionebi romlebic qmniane greTwodebul wyvilur

plazmasgansxvavdebian muxtis niSniT, magram asimetri amasaSi datemperaturaSi

iwvevs axal akustikuris msgavs modas. ionuri bgeris aRgznebis piroba

eleqtronuli koniT iwvevs Cerenkovis arastabilurobas, romelic aseve

SeviswavleT. am konas SeuZlia gamoiwvios SeSfoTebebi wyvilur ionur plazmaSi

eleqtronebi sarsebobisas, rodesac simkvriveSi, temperaturaSi da masaSi aris

gansxvaveba ionebis or saxeobas Soris. statiaSi yuradReba gamaxvilebulia

ionur bgeraze, Cvenv aCveneT Tu rogor izrdeba talRis energiis lokalizaciis

areSi wyvilebis simkvrive, rodesac eleqtronebi gaiyreba am aredan. talRis
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lokalizacia damokidebulia pulsis formaze. ganvixileT blinis da tyvii
sformis pulsebi da aRmovaCineT rom mxolod ukanaskneli iwvevs SekumSvas

wyviluri ionebis zebgeriT reJimSi fokusirebis areSi. SesaZlebeli arseboba

areebis, sadac wminda wyviluri nawilakebi SeiZleba arsebobdes, sainteresoa

aramxolod akademiuri TvalsazrisiT, aramed SesaZlebelia gaimeoros

astrofizikul garemoSi arsebuli plazmis situacia.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

b)ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

EHSAN , Zahida Cherenkov Instability and
Possible Formation of Pure Pair

plasma for the laboratory
Astrophysics

Joint ICTP-IAEA  COLLEGE ON
PLASMA PHYSICS, 7-18 NOVEMBER
2016, TRIESTE ITALY

moxsenebaSi ganxilulia Cerenkovis arastabiluroba wyvilur plazmaS,
rogorebicaa eleqtronul ionebi da wyviluri ionebi. gamoTvlilia Sesabamisi

inkrimentebi.

#
momxsenebeli/
momxseneblebi moxsenebissaTauri

forumisCatarebis
dro da adgili

1
2
3

GrigolPeradze
N.L.

Tshintsadze
Nonlinear nanostructures in the

quantum electron-ion gas

The 3nd Conference on New Advances in
Condensed Matter Physics

(NACMP2016)
February 28 - March 1,

Beijing, China.

In recent years, a huge number of works have been devoted to the investigation of collective
behavior of quantum Fermi gas. Such interest is motivated by its potential application in modern
technology, e.g. metallic and semiconducting nanostructures – such as metallic nanoparticles, metal
clusters, thin metal films, spintronics, nanotubes, quantum well and quantum dots, nanoplasmonic
devices, quantum X-ray free – electron lagers, etc.

To be based on the new quantum kinetic equation of Fermi particles, which recently was derived by N.
L. Tsintsadze and L. N. Tsintsadze [1], a general quantum dispersion equation for electron-ion
degenerate Fermi gas, with Madelung term is derived and studied for some interesting cases.
Furthermore, then Korteweg-de Vries (KdV) equation for novel quantum waves is derived and
contribution of KdV solitons are discussed.

New effect that we have shown is that when the quantum (Madelung) term exceeds the term due to the
charge separation, the compressional becomes the rarefunction solitons.

ukanasknel wlebSi mravali Sroma mieZRvna kvanturi fermi gazis koleqtiuri

Tvisebebis Seswavlas. aseTi interesi gamowveulia misi potenciuri gamoyenebiT

Tanamedrove teqnologiebSi, rogorebicaa: metaluri da naxevargamtaruli
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nanostruqturebi - metaluri nanonawilakebi, metalisklasterebi, Txeli

metalis filmebi, spintronikebi, nanotubebi, kvanturi wertilebi da kvanturi

ujrebi, nanoplazmuri mowyobilobebi da a.S.

axali kvanturi kinetikuri gantolebis, fermi nawilakebisaTvis ,gamoyenebiT
eleqtronuli onuri fermi gazisaTvis miviReT kvanturi dispersiis Tanafardoba.
madelungis wevri SeviswavleT saintereso SemTxvevebSi. kortevega-devries
gantoleba axalikvanturi talRebisaTvis miviReT da ganvixileT solitonuri

amoxsnebi. axaliefeqti rac vaCvenTarisisrom, rodesackvanturi, madelungis,
wevriaWarbebsmuxturigancalebiswevrs, SekumSuli solitoni xdeba

gauxSoebuli solitoni.
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radiofizikisa da fizikuri proceseis modelirebis mimarTuleba

1. samecniero erTeulis (departamenti, inxtituti, ganyofileba,
laboratoria) dasaxeleba:

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis zust
da sabunebismetyvelo mecnierebaTafakulteti

fizikis mimarTuleba
radiofizikisa da fizikuri procesebis modelirebis mimarTuleba

2. samecniero erTeulis xelmZRvaneli:
oleg xarSilaZe

3. samecniero erTeulis personaluri Semadgenloba:

I. 2. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT

Sesrulebuli samecniero-kvleviTi proeqtebi

(exebasamecniero-kvleviTinstitutebs)

N

gegmiT gaTvaliswinebuli da
Sesrulebuli samuSaos
dasaxeleba mecnierebis
dargisa da samecniero
mimarTulebis miTiTebiT

samuSaos xelmZRvaneli
samuSaos

Semsruleblebi

1

2

geokosmosur sivrceSi uds
eleqtromagnituri talRuri
struqturebis arawrfivi
dinamikis ricxviTi
modelireba;

friqciuli avtorxeviTi

procesebis modelireba.

oleg xarSilaZe

gardamavali kvleviTi proeqtis etapis ZiriTadi Teoriuli da praqtikuli
Sedegebis vrceli anotacia

geokosmosidan dedamiwaze dakvirveba da masze dinamiuri procesebis kvleva

warmoadgens aqtualur amocanas. amisaTvis gamoiyeneba rogorc eqsperimentaluri,
aseve Teoriuli da ricxviTi- kompiuteruli modelirebis meTodebi, romlebsac

Cven vamuSavebT. mimdinare saangariSo periodSi kvlevebi CavatareT Semdegi

mimarTulebiT: es aris Tanamgzavruli distanciuri zondirebis meTodebis

Seswavla, geokosmosur garemoze (ionosfero, magnitosfero) Tanamgzavruli
dakvirvebebis monacemTa analizi da maTi Teoriuli interpretacia da Teoriuli

kvlevebi da ricxviTi modelireba kosmosuri plazmuri garemos modelebSi.
Cvens mier Catarda kvlevebi dedamiwis axlomdebare kosmosur garemoSi

(ionosfero, magnitosfero) fizikuri da dinamiuri procesebze Tanamgzavruli
sistemebiT da maRalmgrZnobiare sensoruli danadgarebiT miRebuli monacemebis
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damuSavebis da analizis safuZvelze. dedamiwis axlomdebare kosmosuri garemo

(ionosfero, magnitosfero) xasiaTdeba rTuli arastacionaluri dinamikiT da

aseTi procesemis analizisaTvis, gansakuTrebiT garedan arastacionaluri

(dartymiTi) zemoqmedebis pirobebSi mniSvnelovania dinamikis determinirebuli da

stoqasturi nawilebis Sefaseba, rogorc didmasStabiani talRuri struqturebis,
aseve fraqtaluri bunebis struqturebis generaciis SesaZleblobis gamokvleva.

Tanamgzavrebis saSualebiT miRebuli eqsperimentaluri monacemebis
damuSavebis da maTi fizikuri da Teoriuli interpretaciis mizniT Seiqmna

plazmuri SeSfoTebebis arawrfivi dinamikis aRmweri fizikuri modeli. am modelSi
gaTvaliswinebulia SeSfoTebebis geokosmosur sivrculad araerTgvarovan

dinebebTan urTierTqmedebis arawrfivi meqanizmebi. am dinebebidan energetikulad
yvelaze mniSvnelovania zonaluri tipis dinebebi da Catarebulia aseTi

didmasStabiani struqturebis formirebis ricxviTi modelireba.
arawrfivi dinamikis meTodebiT Seswavlilia THEMIS satelituri misiis mier

damzerili magnitosferuli dinebebis siCqaris da magnituri velis SeSfoTebebis

mdgenelebis droiTi mwkrivebi. am monacemebis cifruli damuSavebisaTvis

gamoyenebulia rekurentuli diagramebis meTodi, romelic efeqturad muSaobs

mokle monacemTa mwkrivebisTvis. rekurentuloba aris disipaciuri dinamiuri

sistemebis fundamenturi Tviseba, rac gamoyenebulia magnitosferos kudSi

relaqsaciuri procesebis analizisTvis.
Catarda kvlevebi damagnitebul plazmaSi araerTgvarovani poloidaluri

fonuri wanacvlebiTi dinebebis zemoqmedebisas mcire masStabiani
eleqtrostatikuri dreifuli talRuri turbulentobiT didmasStabiani

zonaluridinebebis generaciis SesaZleblobis SeswavlisaTvis. ganxilulia ionis

larmoris radiusTan SedarebiT didmasStabiani dreifuli struqturebi. am mizniT
miRebulia ganzogadebuli hasegava-mimas gantoleba, romelic Seicavs rogorc

veqtorul, aseve skalarul arawrfivobas. am midgomiT miRebulia Sesabamisi

amocana sakuTar ricxvebze da miRebulia ricxviTi Sedegebi. ganxiluli
ganzogadebuli amocana sakuTar ricxvebsa da sakuTar funqciebze amoxsnilia
sasrul sxvaobiani meTodiT da naCvenebia algoriTmis krebadoba da efeqturoba

talRuri aramdgradobis inkrementis gamoTvlisaTvis. ricxviTma eqsperimentebma
aCvenes fonuri dinebis amplitudis da eleqtronuli temperaturis sivrculi

araerTgvarovnebis rogorc destabilizaciis faqtoris roli.
aseve ganxiluli da Seswavlilia zonaluri dinebebis generaciis Teoriuli

aRweris amocana wanacvlebiTi dinebebiT marTul turbulentur ionosferoSi.
miRebulia Carni-obuxovis tipis ganzogadoebuli gantoleba, romelic aRwers
xuTi gansxvavebuli masStabebis mqone modebis arawrfiv urTierTqmedebas:
pirveladi, SedarebiT mokletalRovani ultra dabali sixSiris (uds)
damagnitebuli rosbis talRis, misi ori satelitis, grZeltalRovani zonaluri
dinebis da didmaStabiani fonuri wanacvlebiTi dinebis (araerTgvarovani qari).
gamokvleulia arawrfivi efeqtebis (veqtoruli, skalaruli) gavlena
didmasStabiani zonaluri dinebebis formirebaze sasruli amplitudis
damagnitebuli rosbis talRebiT disipaciur ionosferoSi. Sesabamis
gantolebaTa sistemis Teoriuli da ricxviTi analizis safuZvelze (sakuTar
ricxvebze ganzogadoebuli amocana) gamovlenilia SedarebiT mciremasStabiani
uds damagnitebuli rosbis talRebisa da finuri wanacvlebiTi dinebis
didmasStabian zonalur dinebebSi energiis gadaqaCvis da xuTi talRisgan
Semdgari koleqtiuri aqtivobis arawrfivi organizaciis axali Taviseburebebi
ionosferul garemoSi.
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mimdinare saangariSo periodSi Cvens mier dawyebulia kvlevebi miwisZvrebSi

friqciuli avtorxevebis dinamikis SesaZlo modelebis SeqmnisaTvis. seismuri
procesebis modelirebis mizniT ganxilulia teqtonikuri filebis moZraobis
dinamika xaxunis Zalis Stribek-efeqtis gaTvaliswinebiT. martivi erTblokiani

sistemis haikinis amocanaSi blokis dabali siCqareebisaTvis miRebulia van-der-
polis gantoleba, romelic aRwers friqciul avtorxevebs. am modelSi
naCvenebia „stik-slip“ dinamikis arseboba, romlis Seswavla aqtualuria
miwisZvris procesebis SesaZlo meqanizmis gamosavlenad. ganxilulia ori bmuli

van-der-polis oscilatoris dinamika, romelSic gare perioduli Zalis
arsebobisas dabalsixSiruli perioduli „teqtonikuri“ signalis fonze
gamovlenilia maRalsixSiruli „seismuri“ rxevebi. aseTi signalebi miRebulia
realuri seismuri gafiltruli signalebidan, rac gviCvenebs modelis karg
Tvisobriv Tanxvedras realur seismur dakvirvebebTan.

ricxviTi meTodebis gamoyenebiT aseve Seswavlilia erTi da or-blokiani
sistemebis arawrfivi dinamika mSrali xaxunis sxvadasxva analizuri modelis
saSualebiT siCqaris SezRudvis gareSe da naCvenebia rogorc „stik-slip“
moZraobis, aseve determinirebuli qaosis SesaZlebloba Stribek-efeqtis
gaTvaliswinebiT. regularuli da qaosuri moZraobebi Tvisobrivad
Seswavlilia modelSi miRebuli signalebis speqtraluri analiziT,
bifurkaciuli diagramebiT da fazuri traeqtoriebis puankares kveTebis agebiT.
determinirebuli qaosis arseboba aseT martiv modelebSic problemurs xdis
miwisZvris prognozirebas, magram iZleva procesis fizikur suraTs.

I. 3.saxelmwifo grantiT (rusTavelis fondi)dafinansebuli

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo,
ise samecniero-kvleviT dawesebulebebs)

N
proeqtis dasaxeleba

damfinansebeli
organizacia

proeqtis
xelmZRvane

li

proeqtis
Semsruleblebi

1 eleqtromagnituri

amindis Semqmneli

uds talRuri

struqturebis

generacia,

intensifikacia da

urTierTtransformac

ia wanacvlebiTi

dinebebiT marTul

ionosferoSi

(2013-2016)

SoTa rusTavelis

erovnuli samecniero

fondi.

proeqti xorcieldeba

i. javaxiSvilis sax.
Tbilisis saxelmwifo

universitetSi (i.

vekuas saxelobis

gamoyenebiTi

maTematikis instSi da

m. nodias geofizikis

institutSi)

o.
xarSilaZe

o.xarSilaZe

r.WaniSvili

x.Cargazia

n.fircxalava

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis vrceli anotacia

dedamiwis zeda atmosfero da magnitosferos miwispira areebSi
mudmivad arseboben asobiT sakomunikacio da TavdacviTi Tanamgzavrebi,
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romlebic Zalian mniSvnelovania saerTaSoriso da nacionaluri
usafrTxoebisaTvis. am sakomunikacio sistemebisa da Tanamgzavruli
teqnikis usafrTxoebis dasacavad, Zalze mniSvnelovania garkveul iqnas
Tu ra roli SeuZlia iTamaSos ionosferuli plazmisa da atmosferuli
mecnierebebis meTodebisa da miRwevebis gamoyenebam. iseve rogorc
troposferoSi, am areebis amindis SeSfoTebaze udides gavlenas axdens
mze da misi aqtiuroba. ionosferul garemoSi qarebis, qarebis wanacvlebis
da Sesabamisi eleqtrodinamikuri procesebis prognozireba warmoadgens
axal eras fizikaSi, romlis mniSvneloba sul ufro gaizrdeba, ragdanac
kacobrioba sul ufro metad xdeba damokidebuli globalur
komunikaciebze da Tanamgzavrul sanavigacio sistemebze.

uds planetaruli eleqtromagnituri talRebis biologiur
aqtivobasTan dakavSirebiT unda aRiniSnos, rom: es talRebi arian Zalian
grZeli da isini TiTqos Znelad unda zemoqmedebdnen cocxal
organizmebze. Mmagram rogorc qvemoT iqneba aRniSnuli, araerTgvarovan
lokalur qarebTan urTierTqmedebisas am didmaStabiani talRebs
SeuZliaT gardaiqmnan (transformirdnen) mcire masStabian
eleqtromagnitur modebad (uds mokle talRovani alfenis talRebi,
ciklotronuli talRebi, mhd modebi), am ukanasknelns ki SeuZliaT
efeqturad imoqmedon cocxal organizmebze.

am talRuri SeSfoTebebis eqsperimentebiT da dakvirvebebiT
gamovlenili Taviseburebebisa da dinamikis SedarebiT sruli Teoriul
kvlevebis Catareba warmoadgens winamdebare proeqtis ZiriTad mizans.

uwyvet garemoSi arsebuli araerTgvarovni wanacvlebiTi dinebebi
(magaliTad, ionosferuli araerTgvarovani qarebi) warmoadgens sxvadasxva
saxis intensiuri, energotevadi procesebis Zlier wyaros, romelTa
Teoriuli axsna-argumentireba, miuxedavad maTi kvlevis mravalwliani
istoriisa, aris Zalze rTuli wrfiv miaxloebaSic ki.

bolo wlebSi gansakuTrebuli yuradReba eqceva didmasStabiani
zonaluri dinebebis (mimarTuli paralelebis gaswvriv), strimerebis
(mimarTuli meridianebis gaswvriv) da didmasStabiani magnituri velebis
generaciis Taviseburebebis Seswavlas rogorc kosmosur plazmur
garemoSi, aseve laboratoriul plazmur danadgarebSi. aseTi intresi
ganpirobebulia dakvirvebebiT-eqsperimentebiT gamovlenili im faqtiT, rom
am struqturebis generacia-aRgznebas SeuZlia gamoiwvios garemoSi
arsebuli mcire-masStabiani turbulentobiT gamowveuli gadatanis
procesebis sagrZnobi Semcireba da amiT xels uwyobs iseTi modebis
SenarCunebas, romlebic adaptirebulia garemos wonasworul
mdgomareobasTan. arian Zalze mniSvnelovani nawili umravlesoba
planetaruli atmosferos koleqtiuri aqtiurobisa. Ees struqturebi
vlindebian rogorc didmasStabiani, dabalsixSiruli talRuri modebi
romlebic, ZiriTadad, vrceldebian paralelebis gaswvriv.Yyovelive amis
gamo, didi yuradReba unda daeTmos am struqturebis generaciis,
evoluciis, maTi erTmaneTTan da garemosTan arawrfivi urTierTqmedebis
da TviTorganizaciis Taviseburebebis gamokvlevas.

warmodgenili proeqtis ZiriTad mizans warmoadgens ionosferos
sxvadasxva SreebSi globaluri amindis Semqmneli uds eleqtromagnituri
talRebis genraciis meqanizmisa da wrfivi da arawrfivi dinamikis
Taviseburebebis gamokvleva maTi lokalur sivrciT araerTgvarovan
wanacvlebiT qarebTan urTierTqmedebisas; arsebuli dakvirvebebisa da
eqsperimentebis monacemebis analizis safuZvelze sakvlevi movlenebisa da
procesebis TviTSeTanxmebuli fizikuri da maTematikuri modelis Seqmna;
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am modelebis analizuri da ricxviTi amoxsnebis analiziT miRebuli
Sedegebis eqsperimentalur monacemebTan Sedareba. Sesabamisi maTematikuri
modeli (dinamikuri gantolebebi) amoixsneba analizurad da aseve
ricxviTi meTodebis gamoyenebiT.

proeqtis farglebSi gadawyvetil iqna Semdegi aqtualuri amocanebi:
* ionosferoSi globaluri amindisSemqmneli uds didmasStabiani

eleqtromagnituri talRuri struqturebis generaciisa da gaZlierebis
meqanizmis gamovlena ionosferos sxvadasxva SreebSi.

* uds planetaruli Cqari da neli eleqtromagnituri talRebis
gaZliereba da wrfivi urTierT transformacia araerTgvarovan
wanacvlebiT qarTan urTierTqmedebisas.

* uds eleqtromagnituri talRebis regeneraciuli arekvla (zearekvla)
ionosferos E da F areebSi maTi lokalur araerTgvarovan dinebebTan
(qarebTan) urTierTqmedebisas.

* uds eleqtromagnituri talRebis arawrfiv grigalur struqturebad
TviTorganizaciis efeqti ionosferos sxvadasxva SreebSi araerTgvarovani
qarebis fonze.

* arawrfivi uds didmasStabiani grigaluri struqturebis
TviTSenarCuneba wanacvlebiTi dinebebiT marTul ionosferoSi.

* uds talRuri moZraobebis mier didmasStabiani zonaluri dinebebisa
da strimerebis arawrfivi generacia ionosferos sxvadasxva SreebSi.

* SedarebiT mcire masStabiani uds eleqtromagnituri SeSfoTebebis
mierEdid-masStabiani zonaluri magnituri velebis arawrfivi generacia;

* uds Cqari eleqtromagnituri modis arawrfivi urTierTqmedeba fonur
araerTgvarovan qarTan da stacionarul grigalur struqturebTan
ionosferoSi;

* fonuri araerTgvarovani qaris zemoqmedeba uds modis didmasStabiani
zonaluri moZraobis generaciaze.

* generirebuli didmasStabiani zonaluri dinebebis da magnituri
velebis ukuzemoqmedeba SedarebiT mokle-masStabian uds eleqtromagnitur
talRebze; mciremasStabiani turbulentobis mileva - Caqroba.

* Teoriulad Seswavlili uds eleqtromagnituri talRebis dinamikis
Sedareba rogorc Tanamgzavrul da miwispira geomagnituri aqtiurobebis
dakvirvebebis monacemebTan, aseve ramdenime punqtSi damzerili miwiszeda
donis atmosferuli eleqtruli velis cvlilebebTan.

II.1. publikaciebi:
a) saqarTveloSi

statiebi

N
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebi
s

raodeno
ba

1 r. WaniSvili

o.xarSilaZe

e.uCava
d. zilfimiani

A new approach of shear
flows linear transient
dynamics of waves and

2016, 19b, Tbilisi 18
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vorticies. Stably stratified
atmospheric flow with
horizontal shear
(talRebisa da
grigalebis wrfivi
tranzientuli
dinamikis axali
midgoma
wanacvlebiT

dinebebSi. mdgradi
stratifikaciis
atmosferos
dinebebi
horizontaluri

wanacvlebiT)
/ Journal of Georgian
Geophysical Society,
Issue B – Physics of
Atmosphere and Ocean.

. naSromis mizania grigalis da talRuri modebis dinamikis axali

warmodgena atmosferul zonalur wanacvlebiT dinebebSi. axali midgomiT -
fizikuri sidideebis sakuTari cvladebiT - Seswavlilia wanacvlebiTi
dinebiT inducirebuli wrfivi tranzientuli zrda da grigalis da Sida

gravitaciuli talRis modebis kavSiri. Catarebuli analizi saSualebas

iZleva erTmaneTisgan gancaldes gansxvavebulifizikuri procesebi, gairkves
maTi urTierTqmedebis meqanizmi da am midgomiT aigos modebs Soris
kavSirebis fizikuri suraTi stratificirebul atmosferoSi

horizontalurad wanacvlebuli siCqaris mqone zonalur dinebebSi. Cven
ricxviTi meTodiT SeviswavleT SeSfoTebuli harmonikebis wrfivi dinamika

or gansxvavebul SemTxvevaSi. naCvenebia,rom dinamika Zlieradaa

damokidebuli wanacvlebis parametrze, sawyis grigalurobasa da talRuri

ricxvebis Tanafardobaze.

II.2. publikaciebi:
b) ucxoeTSi

statiebi

N
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomceml
oba

gverdebis
raodenoba

1 xarSilaZe o.,
Cargazia x.

Numerical model of zonal flow
generation by magnetized
Rossby waves in the ionosphere
with shear flow

(ionosferoSi
wanacvlebiTi fonuri

v.56, 6
miRebulia

moskovi,
ruseTi;
MAIK –

Publishing
House

24
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dinebebisas
damagnitebuli rosbis
talRebiT zonaluri
dinebebis generaciis
ricxviTi modelireba

// Geomagnetizm I Aeronomia

anotacia

naSromi eZRvneba zonaluri dinebebis generaciis Teoriuli aRweris
amocanas wanacvlebiTi dinebebiT marTul turbulentur ionosferoSi.
miRebulia Carni-obuxovis tipis ganzogadoebuli gantoleba, romelic
aRwers xuTi gansxvavebuli masStabebis mqone modebis arawrfiv
urTierTqmedebas: pirveladi, SedarebiT mokletalRovani ultra dabali
sixSiris (uds) damagnitebuli rosbis talRis, misi ori satelitis,
grZeltalRovani zonaluri dinebis da didmaStabiani fonuri wanacvlebiTi
dinebis (araerTgvarovani qari). gamokvleulia arawrfivi efeqtebis
(veqtoruli, skalaruli) gavlena didmasStabiani zonaluri dinebebis
formirebaze sasruli amplitudis damagnitebuli rosbis talRebiT
disipaciur ionosferoSi. gamoyenebulia modificirebuli parametruli
midgoma. SeSfoTebaTa amplitudebisaTvis Sesabamis gantolebaTa sistemis
Teoriuli analizis safuZvelze (sakuTar ricxvebze ganzogadoebuli
amocana) gamovlenilia SedarebiT mciremasStabiani uds damagnitebuli
rosbis talRebisa da finuri wanacvlebiTi dinebis didmasStabian zonalur
dinebebSi energiis gadaqaCvis da xuTi talRisgan Semdgari koleqtiuri
aqtivobis arawrfivi organizaciis axali Taviseburebebi ionosferul
garemoSi. zonaluri dinebis generacia ganpirobebulia sasruli amplitudis
damagnitebuli rosbis talRis reinoldsis ZabviT da fonuri dinebis
zemoqmedebiT.

2 r.WaniSvili,
g.CageliSvili

e.uCava
o.xarSilaZe

Linear coupling of planetary
scale waves in ionospheric

zonal shear winds: Generation
of fast magnetic waves

(ionosferos zonalur
wanacvlebiT qarSi

planetaruli maStabis

talRebis wrfivi bma)/
Physics of plasmas,

2016, 23,
042109

amerikis
SeerTebuli
Statebi/

American
Institute of

Physics

9

anotacia

Seswavlilia wanacvlebiTi dinebis aranormalurobiT gamowveuli
planetaruli maStabis neli modificirebulirosbis talRebisa da dasavleTiT

gavrcelebadi swrafi damagnitebuli (xanTaZis) talRebis wrfivi bma. talRebis

wrfivi dinamikis kvleva Catarebulia maTematikuri formalizmiT, romelic

gansxvavdeba farTod gavrcelebulisagan. SemoTavazebuli analizi
saSualebas iZleva gancalkevdnen erTmaneTisagan sxvadasxva fizikuri

procesebi, aRweril iqnas maTi urTierTgavlena SemuSavdes ionosferuli

zonaluri dinebebis neli da swrafi talebis wrfivi bmis bazuri fizika.
naCvenebia, rom: neli rosbis talebi agenerireben swraf damagnitebul talRebs
ionosferosa da wanacvlebiTi dinebis parametrebis sakmaod farTo

arealisaTvis; wrfivi tranzientuli procesebi xasiaTdebian Zlieri

anizotropiiT talRuri ricxvebis sivrceSi; damagnitebuli talRebis
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generacia yvelaze efeqturia maSin rodesac dinebis normalizebuli

wanacvlebis parametri 0.1 -is rigisaa. optimalurad generirebuli
damagnitebuli talReebis harmonikebis dinebis gaswvrivi talRuri ricxvi

mcirdeba holis parametris zrdasTan erTad. bolos gaanalizebulia aRwerili

anizotropuli wrfivi dinamikis gavlena arawrfiv procesebze.

3 T.kalaZe,
o.xarSilaZe

Generation of electrostatic drift

zonal flows under the action of

mean sheared flows

(eleqtrostatikuri
dreifuli zonaluri
dinebebis generacia
fonuri wanacvlebiTi
dinebebis

zemoqmedebisas)
/ Physics of plasmas

2016, 23,
122306

amerikis
SeerTebuli
Statebi/

American
Institute of

Physics

6

anotacia

statiaSi ganxilulia damagnitebul plazmaSi araerTgvarovani poloidaluri
fonuri wanacvlebiTi dinebebis zemoqmedebisas mcire masStabiani
eleqtrostatikuri dreifuli talRuri turbulentobiT didmasStabiani

zonaluri dinebebis generaciis SesaZlebloba. ganixileba ionis larmoris

radiusTan SedarebiT didmasStabiani dreifuli struqturebi. am mizniT

miRebulia ganzogadebuli hasegava-mimas gantoleba, romelic Seicavs rogorc

veqtorul, aseve skalarul arawrfivobas. miRebulia Sesabamisi amocana

sakuTar ricxvebze, romelic amoxsnilia ricxviTi meTodiT. naCvenebia fonuri
dinebis amplitudis da eleqtronuli temperaturis sivrculi

araerTgvarovnebis rogorc destabilizaciis faqtoris roli.

4 kalaZe T,
Cargazia x.,
xarSilaZe o,
wamalaSvili l.

planetaruli talRebis
mier zonaluri dinebisa

da magnituri velis
generacia dedamiwis

ionosferoSi //
gamoyenebiTi

maTematikisa da fizikis

Jurnali (JAMP)

4, P. 487-
491, 2016

irvini,
kalifornia,
aSS,
SCIRP – an
Academic
Publisher

4

anotacia

naCvenebia didmasStabiani zonaluri dinebisa da magnituri velis generaciis
SesaZlebloba ionosferoSi mokle talRovani dabalsixSiruli talRebis
urTierTqmedebiT. gamovlenilia da kargadaa Seswavlili Sida gravitaciuli
fenis, rosbi-xanTaZis, rosbi-alfen-xanTaZis da aradajaxebadi eleqtronis
skin sisqis dreiful alfenis bmuli talRebis gavrceleba. aRniSnuli bmuli
talRebis wanacvlebiT dinebebTan arawrfivi urTierTqmedebis Sesaswavlad
miRebulia saTanado arawrfiv gantolebaTa sistema. aramdgradobis meqanizmi
dafuZnebulia sasrulo amplitudian mokle planetaruli talRebis
arawrfiv parametrul sammag urTierTqmedebebze, romelic iwvevs energiis
ukukaskads grZeltalRovani arisken. naCvenebia, rom amgvari
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urTierTqmedebebiT SesaZlebelia intensiuri magnituri velebis generacia.
Sesabamisi zrdis siCqare Seswavlilia safuZvlianad.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

N
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaxeleba, Catarebis

dro da adgili

1 o.xarSilaZe,
x.Cargazia

zonaluri struqturebis
generaciis modelireba

araerTgvarovan
ionosferul dinebebSi

da Tanamgzavruli
monacemebis

rekurentuli analizi

Tsu zust da sabunebismetyvelo

fakultetis 4-e yovelwliuri
saerTaSoriso konferencia ivane

javaxuiSvilis dabadebidan 140
iubilisadmi miZRvnili, 25-30
ianvari, Tbilisi, saqarTvelo

moxsenebis anotacia

dedamiwis axlomdebare kosmosuri garemo (ionosfero, magnitosfero)
xasiaTdeba rTuli dinamikiT da aseTi procesemis modelirebisaTvis,
gansakuTrebiT garedan arastacionaluri (dartymiTi) zemoqmedebis pirobebSi
mniSvnelovania dinamikis determinirebuli da stoqasturi nawilebis Sefaseba,
rogorc didmasStabiani talRuri struqturebis, aseve fraqtaluri bunebis
struqturebis generaciis SesaZleblobis gamokvleva.

eqsperimentaluri monacemebis damuSavebis da maTi fizikuri da Teoriuli
interpretaciis mizniT Seiqmna plazmuri SeSfoTebebis arawrfivi dinamikis
aRmweri fizikuri modeli. am modelSi gaTvaliswinebulia SeSfoTebebis
geokosmosur sivrculad araerTgvarovan dinebebTan urTierTqmedebis
arawrfivi meqanizmebi. am dinebebidan energetikulad yvelaze mniSvnelovania
zonaluri tipis dinebebi da Catarebulia aseTi didmasStabiani struqturebis
formirebis ricxviTi modelireba.

arawrfivi dinamikis meTodebiT Seswavlilia TEMIS satelituri misiis mier
damzerili magnitosferuli dinebebis siCqaris da magnituri velis
SeSfoTebebis mdgenelebis droiTi mwkrivebi. am monacemebis cifruli
damuSavebisaTvis gamoyenebulia rekurentuli diagramebis meTodi, romelic
efeqturad muSaobs mokle monacemTa mwkrivebisTvis. rekurentuloba aris
disipaciuri dinamiuri sistemebis fundamenturi Tviseba, rac gamoyenebulia
magnitosferos kudSi relaqsaciuri procesebis analizisTvis. plazmuri
SeSfoTebebis arawrfivi analizis Sedegebi interpretaciisTvis Sedarebulia
lorencis modeliT da veierStrasis funqciiT miRebul signalebTan.
rekurentuli diagramebis meTodis saSualebiT gamovlenilia eqsperimentebSi
gazomili signalebis fraqtaluri buneba da dinamiuri qaosis parametrebi.
erTmaneTTan Sedarebulia ricxviTi modelirebiT da Tanamgzavruli
monacemebis damuSavebiT miRebuli Sedegebi.

2 T. kalaZe,
o. xarSilaZe,
x. Cargazia

ultra dabali sixSiris
eleqtromagnituri
talRebis tranzientuli
zrda wanacvlebiTi

XXX Tsu i. vekuas saxelobis
gamoyenebiTi maTematikis
institutis gafarToebuli
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qarebiT marTul
ionosferoSi

seminari, 20-22 aprili, 2016;
Tbilisi, saqarTvelo

moxsenebis anotacia

gamovleniliaGultradabali sixSiris eleqtromagnituri talRuri
struqturebis tranzientul zrda da Semdgom wrfivi da arawrfivi dinamika
mbrunav disipaciur ionosferoSi, romelic ganpirobebulia araerTgvarovani
zonaluri qarebis (wanacvlebiTi dineba) arsebobiT. planetaruli uds
eleqtromagnituri talRebi generirdebian ionosferul garemosa da sivrciT
araerTgvarovani geomagnituri velis urTierTqmedebiT. naCvenebia, rom es
talRuri SeSfoTebebi efeqturad qaCaven energias. es SeSfoTebebi
TviTorganizdebian arawrfivi ganmxoloebuli, Zlierad lokalizebuli uds
eleqtromagnituri grigaluri struqturebis saxiT, ganpirobebuli
SeSfoTebaTa profilis arawrfivi grexiT. wanacvlebiTi qaris siCqaris
profilze damokidebulebiT arawrfivi uds eleqtromagnituri struqturebi
SeiZleba iyos monopoluri, grigaluri jaWvi an grigaluri biliki
araerTgvarovani zonaluri qaris fonze. analizuri da ricxviTi
gamoTvlebidan naTeli xdeba, rom stacionaruli grigaluri struqturebis
warmosaqmnelad saWiroa siCqaris gadatanis raime zRvruli mniSvneloba orive
disipaciuri da aradisipaciuri ionosferuli plazmisaTvis. Seswavlilia
grigalebis Caqrobis droiTi da sivrciTi maxasiaTeblebi. Sefasebulia
grigalis arsebobis maxasiaTebeli dro disipaciuri ionosferoSi. xangrZliv
grigalur struqturebs gadaaqvT CaWerili nawilakebi, siTbo da energia.
amrigad, gansaxilveli struqturebi SeiZleba warmoadgendnen uds
eleqtromagnitur talRur makroturbulentobis struqturul elementebs
ionosferoSi.

3 o. xarSilaZe,
x. Cargazia,
T. kalaZe

seismuri avtorxevebi
miwisZvris martiv
modelebSi

XXX Tsu i. vekuas saxelobis
gamoyenebiTi maTematikis
institutis gafarToebuli
seminari, 20-22 aprili, 2016;
Tbilisi, saqarTvelo

moxsenebis anotacia

seismuri procesebis modelirebis mizniT ganxilulia teqtonikuri filebis
moZraobis dinamika xaxunis Zalis Stribek-efeqtis gaTvaliswinebiT. martivi
erTblokiani sistemis haikinis amocanaSi blokis dabali siCqareebisaTvis
miRebulia vanderpolis gantoleba, romelic aRwers friqciul avtorxevebs.
am modelSi naCvenebia „stick-slip“ dinamis arseboba, romlis Seswavla
aqtualuria miwisZvris procesebis SesaZlo meqanizmis gamosavlenad.
ganxilulia ori bmuli vanderpolis oscilatoris dinamika, romelSic gare
perioduli Zalis arsebobisas dabalsixSiruli perioduli „teqtonikuri“
signalis fonze gamovlenilia maRalsixSiruli „seismuri“ rxevebi. aseTi
signalebi miRebulia realuri seismuri gafiltruli signalebidan, rac
gviCvenebs modelis karg Tvisobriv Tanxvedras realur seismur dakvirvebebTan.

ricxviTi meTodebis gamoyenebiT aseve Seswavlilia erTi da or-blokiani
sistemebis arawrfivi dinamika mSrali xaxunis sxvadasxva analizuri modelis
saSualebiT siCqaris SezRudvis gareSe da naCvenebia rogorc „stick-slip“
moZraobis, aseve determinirebuli qaosis SesaZlebloba Stribek-efeqtis
gaTvaliswinebiT. regularuli da qaosuri moZraobebi Tvisobrivad
Seswavlilia modelSi mieRebuli signalebis speqtraluri analiziT,
bifurkaciuli diagramebiT da fazuri traeqtoriebis puankares kveTebis
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agebiT. determinirebuli qaosis arseboba aseT martiv modelebSic problemurs
xdis miwisZvris prognozirebas, magram iZleva procesis fizikur suraTs.

4 x. Cargazia,
o. xarSilaZe,

T. kalaZe

zonaluri dinebebis
generacia wanacvlebiTi
dinebebiT marTul
ionosferoSi

XXX Tsu i. vekuas saxelobis
gamoyenebiTi maTematikis
institutis gafarToebuli

seminari, 20-22 aprili, 2016;
Tbilisi, saqarTvelo

moxsenebis anotacia

Seswavlilia zonaluri dinebebis generaciis amocana wanacvlebiTi
dinebebiT marTul turbulentur ionosferoSi. miRebulia Carni-obuxovis
tipis ganzogadoebuli gantoleba, romelic aRwers xuTi gansxvavebuli
masStabebis mqone modebis arawrfiv urTierTqmedebas: pirveladi, SedarebiT
mokletalRovani ultra dabali sixSiris (uds) damagnitebuli rosbis
talRis, misi ori satelitis, grZeltalRovani zonaluri dinebis da
didmaStabiani fonuri wanacvlebiTi dinebis (araerTgvarovani qari).
gamokvleulia arawrfivi efeqtebis (veqtoruli, skalaruli) gavlena
didmasStabiani zonaluri dinebebis formirebaze sasruli amplitudis
damagnitebuli rosbis talRebiT disipaciur ionosferoSi. gamoyenebulia
modificirebuli parametruli midgoma. gamovlenilia SedarebiT
mciremasStabiani uds damagnitebuli rosbis talRebisa da fonuri
wanacvlebiTi dinebis didmasStabian zonalur dinebebSi energiis gadaqaCvis
axali Taviseburebebi ionosferul garemoSi.

5 o. xarSilaZe,
x. Cargazia

zonaluri struqturebis
Teoriuli da ricxviTi
analizi araerTgvarovan
ionosferul garemoSi

saqarTvelos maTematikosTa kavSi-
risa da saqarTvelos meqanikosTa

kavSiris VII erToblivi saer-
TaSoriso konferencia miZRvnili
akademikos niko musxeliSvilis

dabadebidan 125 wlisTavisadmi;
baTumi, saqarTvelo;  5-9
seqtemberi, 2016

moxsenebis anotacia

Tanamgzavruli eqsperimentaluri monacemebis damuSavebis da maTi fizikuri
da Teoriuli interpretaciis mizniT Seiqmna plazmuri SeSfoTebebis
arawrfivi dinamikis aRmweri fizikuri modeli. am modelSi gaTvaliswinebulia
SeSfoTebebis geokosmosur sivrculad araerTgvarovan dinebebTan
urTierTqmedebis arawrfivi meqanizmebi. am dinebebidan energetikulad yvelaze
mniSvnelovania zonaluri tipis dinebebi da Catarebulia aseTi didmasStabiani
struqturebis formirebis ricxviTi modelireba.

arawrfivi dinamikis meTodebiT Seswavlilia TEMIS satelituri misiis
mier damzerili magnitosferuli dinebebis siCqaris da magnituri velis
SeSfoTebebis mdgenelebis droiTi mwkrivebi. am monacemebis cifruli
damuSavebisaTvis gamoyenebulia rekurentuli diagramebis meTodi, romelic
efeqturad muSaobs mokle monacemTa mwkrivebisTvis. rekurentuloba aris
disipaciuri dinamiuri sistemebis fundamenturi Tviseba, rac gamoyenebulia
magnitosferos kudSi relaqsaciuri procesebis analizisTvis. plazmuri
SeSfoTebebis arawrfivi analizis Sedegebi interpretaciisTvis Sedarebulia
lorencis modeliT da veierStrasis funqciiT miRebul signalebTan.
rekurentuli diagramebis meTodis saSualebiT gamovlenilia eqsperimentebSi
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gazomili signalebis fraqtaluri buneba da dinamiuri qaosis parametrebi.
erTmaneTTan Sedarebulia ricxviTi modelirebiT da Tanamgzavruli
monacemebis damuSavebiT miRebuli Sedegebi.

b) ucxoeTSi

N
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaxeleba, Catarebis

dro da adgili

1 kalaZe T.,
xarSilaZe o.,
Cargazia x.

uds eleqtromagnituri
struqturebis

tranzientuli zrda
wanacvlebiti dinebebiT
marTul ionosferoSi

meore saerTaSoriso konferencia
astrofizikasa da kosmosur

sivrceSi

(APSS 2016);
beijingi, CineTi;

28 Tebervali–1 marti, 2016

moxsenebis anotacia

planetaruli uds eleqtromagnituri talRebi generirdebian ionosferul
garemosa da sivrciT araerTgvarovani geomagnituri velis urTierTqmedebiT.
napovnia didmasStabiani uds eleqtromagnituri talRebis generaciis da
Semdgomi gaZlierebis efeqturi wrfivi meqanizmi wanacvlebiT dinebebSi.
naCvenebia, rom es talRuri SeSfoTebebi efeqturad qaCaven energias
wanacvlebiTi dinebebisgan da zrdian sakuTar energias da amplitudas
(ramdenime rigiT) drois mixedviT algebruli wesiT. amplitudis zrdasTan
erTad irTveba TviTlokalizebis meqanizmi da es SeSfoTebebi
TviTorganizdebian arawrfivi ganmxoloebuli, Zlierad lokalizebuli uds
eleqtromagnituri grigaluri struqturebis saxiT, ganpirobebuli
SeSfoTebaTa profilis arawrfivi grexiT. Catarebulia analizuri da
ricxviTi gamoTvlebi. Seswavlilia grigalebis Caqrobis droiTi da sivrciTi
maxasiaTeblebi.

2 kalaZe T.,
xarSilaZe o.,
Cargazia x.

zonaluri dinebisa da
magnituri velis

generacia planetaruli
talRebis mier dedamiwis

ionosferoSi

meore saerTaSoriso konferencia
astrofizikasa da kosmosur

sivrceSi

(APSS 2016);
beijingi, CineTi;

28 Tebervali–1 marti, 2016

moxsenebis anotacia

gamokvleulia didmasStabiani zonaluri dinebisa da magnituri velis
generaciis SesaZlebloba ionosferoSi mokle talRovani dabalsixSiruli
talRebis urTierTqmedebiT. gamovlenilia da kargadaa Seswavlili Sida
gravitaciuli fenis, rosbi-xanTaZis, rosbi-alfen-xanTaZis da aradajaxebadi
eleqtronis skin sisqis dreiful alfenis bmuli talRebis gavrceleba.
aRniSnuli bmuli talRebis wanacvlebiT dinebebTan arawrfivi
urTierTqmedebis Sesaswavlad miRebulia saTanado arawrfiv gantolebaTa
sistema. aramdgradobis meqanizmi dafuZnebuliasasrulo amplitudian mokle
planetaruli talRebis arawrfiv parametrul sammag urTierTqmedebebze,
romelic iwvevs energiis ukukaskads grZeltalRovani arisken. naCvenebia, rom
amgvari urTierTqmedebebiT SesaZlebelia intensiuri magnituri velebis
generacia. Sesabamisi zrdis siCqare Seswavlilia safuZvlianad.
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3 xarSilaZe o.,
Cargazia x.

damagnitebuli rosbis
talRis mier zonaluri
dinebis generacia
wanacvlebiT dinebian
ionosferoSi

me-11 yovelwliuri konferencia
“plazmis fizikasa da mzis
sistemaSi”. 15-19 Tebervali, 2016,
moskovi, ruseTi.

moxsenebis anotacia

miRebulia Carni-obuxovis tipis ganzogadoebuli gantoleba, romelic aRwers
xuTi gansxvavebuli masStabebis mqone modebis arawrfiv urTierTqmedebas:
pirveladi, SedarebiT mokletalRovani ultra dabali sixSiris (uds)
damagnitebuli rosbis talRis, misi ori satelitis, grZeltalRovani
zonaluri dinebis da didmaStabiani fonuri wanacvlebiTi dinebis
(araerTgvarovani qari). gamokvleulia arawrfivi efeqtebis (veqtoruli,
skalaruli) gavlena didmasStabiani zonaluri dinebebis formirebaze sasruli
amplitudis damagnitebuli rosbis talRebiT disipaciur ionosferoSi.
Sesabamisi gantolebaTa sistemis Teoriuli (sakuTar ricxvebze
ganzogadoebuli amocana) da ricxviTi analizis safuZvelze naCvenebia, rom
zonaluri dinebis generacia ganpirobebulia sasruli amplitudis
damagnitebuli rosbis talRis reinoldsis ZabviT da fonuri dinebis
zemoqmedebiT.

4 xarSilaZe o.,
Cargazia x.

zonaluri dinebis
generaciis modelireba
araerTgvarovan
ionosferul wanacvlebiT

dinebebSi .
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moxsenebis anotacia

dedamiwis axlomdebare kosmosuri garemo (ionosfero, magnitosfero)

xasiaTdeba rTuli dinamikiT da aseTi procesemis modelirebisaTvis,
gansakuTrebiT garedan arastacionaluri (dartymiTi) zemoqmedebis pirobebSi

mniSvnelovania dinamikis determinirebuli da stoqasturi nawilebis Sefaseba,
rogorc didmasStabiani talRuri struqturebis, aseve fraqtaluri bunebis

struqturebis generaciis SesaZleblobis gamokvleva.
naSromSi miRebuli eqsperimentaluri monacemebis damuSavebis da maTi

fizikuri da Teoriuli interpretaciis mizniT Seiqmna plazmuri SeSfoTebebis

arawrfivi dinamikis aRmweri fizikuri modeli. am modelSi gaTvaliswinebulia
SeSfoTebebis geokosmosur sivrculad araerTgvarovan dinebebTan

urTierTqmedebis arawrfivi meqanizmebi. am dinebebidan energetikulad yvelaze
mniSvnelovania zonaluri tipis dinebebi da Catarebulia aseTi didmasStabiani

struqturebis formirebis ricxviTi modelireba.
arawrfivi dinamikis meTodebiT Seswavlilia THEMIS satelituri misiis

mier damzerili magnitosferuli dinebebis siCqaris da magnituri velis

SeSfoTebebis mdgenelebis droiTi mwkrivebi. am monacemebis cifruli

damuSavebisaTvis gamoyenebulia rekurentuli diagramebis meTodi, romelic

efeqturad muSaobs mokle monacemTa mwkrivebisTvis. rekurentuloba aris

disipaciuri dinamiuri sistemebis fundamenturi Tviseba, rac gamoyenebulia

magnitosferos kudSi relaqsaciuri procesebis analizisTvis.


