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9O YEBMmIogdosbo (1D) B56mAoloensms 60350 mE0,
A3 Mdomo  AoboEroligsh 36033bgermagbo  2oblbgsg90mo  m3z0lgdgdo,
396306HMdgdmos dsmdo ©95306MH)0 5GH™dgdols Lo FoMDOM
A3 Mdom™Mb  GgeMgdom s 9bgMag@03Nwo B3gd@molL  sMLydoMO
dm©0x035300m, 53 bbMBMIGIoL  Fowfgzolol  sbognsdo  50IHYIEO
339660 99H0M©3900mss 39dmfizgmero. sbgm 1D Bobmbid®mwyd@megdols
Bs0Mlobgmds  BsOMs @ FMo3o3L  b3bMBsgmmegdl,  6sbmBors3gdl,
B56mdgargdls,  65BbMLsMGHYgegdl, 656ML30MSWGOL,  gMEPo—2oMlo  BHodol
BsbmbBHOMIBHMMIoL s Ubg. oo 25603339000 bsbmagEHMgdol MHoaolss,

boem bLogMdg 890dwgds doodg@®gdlog 30 90H9g3gL. 930609 ©0sdg@®mol
3990 656mBs30MEgddo 5300 bgds ©AdMEMBGOOL MHYEsdlsE30d S
LEAHOMIGHYONO  ©IRIIHIOOL IMB3MBdS oo BYI30MDBY  FoMLZEOL
aboom. 530b T9ggao  BobmIsbogdo  bolosmgdosh  LMymzowo
3M0LEMOO  LAHOMIGHMOom ©s T9Jobozmeo,  Mm3Gozmdo mvy bbgs
356539309000, MMIWIO0E  MJMOOMEOE  QoM3woe  360d369wMdHdL
MobErM3g0056. 50b0bl 98539gds 1D Bsbmbid®vdEmegddo os3gE Mol
99930609306 Ao  M30L7dgOOL  FBsOOM  EOs35BMBT0 33 owgdol
99L5dgdMBS. Ym39w039 Hgdmmddmeols asdm 1D Bobmdsborgdo gl
3960b0gd056, HMYMOE y39wsBy 396L399dE 00 656MBsborgdo Imdsgzeols
Bsbmbgalisfymagdol 99Loddbgarso.

056589000Mm39 8030MmggdBHOH™mbo3s 9339 M9oIMOsS oo 7
B9b6mgBHMosh  Si-ll  63BMAs3mME0sb  FHOIBDOLEGHMOGODY  Fgdmbgzgmero
boggoom (Wrap-gated FET), MHmAqddoss Bobmdogoryero
ROGHMLONMYOIBO 9D500900. 39030356 Bsb6mBogommmoms
bogwydzgmbg  dgoddbs  3mIgdEoweo  doboews  “Vantablack®  Hmdgerog
©5Lb03900 LobsmEol 99,96% FbmMJs3L. MMM Logwdzoms M)
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Lo®Gygzs ,b9bm®, Mog Bowswro BsMoLbboLs s 9539JGWIOMdOL 60dbs 0d3s.
943046qds  BMOZoO  3MBW0ZS300  39IINE  bobmAsgmmms o
B56m3og300Mms 50990D9 T IIMW, MBI MGHO 35615d9EM9O0L dJmby
5060b LgbLMMYdBY, d%bol 969600 39M594dbgwqdby,
BOOOEIOIIOMOPRDY. 1330 ©fjggdwos 93 bobmbgerbsfigmgdol
3™3963E0swobs3gos. 1D BobmAsboggdol 439Dy 3360
Po0mBsa9bgwo 85063 MbozsGo  mM30L90930L Jmbg BobdoMmdool
B5b6mBos39005, MHMIgEms 9Hmo Msdol gslo 1500 meso ogm 2000
fol, wgb 30 ¢adbmemyool 80dogo @abzgfjol 39gyo@ 2 M@ sMs3wy
39930600.

50603606 499mI0bsMY, LIl doeDYg SEMSEMEM0s sboewo 1D
B5b6m3oloengdols o 3s00 FoEgdol sbsero FHgdbmemyogdol 9dwgdsgzgdols
Logdg. bdod dgdombgzgzsdo Mbozowmemo bsbmdsboggdol domgds dbmerm
&99bmemaom@mo 3Om3gbol obzgfioms s LOWMWymzom bmGmEogEEYds.
53ob bsmgeo dsgoomos  GaN-ob LEMEymBowo 3OMbEIWMOHO mbgywo
5306900L J0gds S MMIBOL 2obs1IdOLIZ0L MJNHOO oMm©OL 89Jdbs, Moliss
Lo30, ML M339 BMdYOL 3MYA0OL EMEMYSBHO 033mbgro dgibogemols 20
Paob @gdbmemaom®mo 33e935 slFoMHEs. AbmEm© LHimGmo GHgdbmmwmyool
0999985390000 dmbgObs 339 XXI Lown39960L ILIHYoLTo LEHXYJEHMOIS©
LEOHMYMGBoo 0bodols boEmowol Jogds s Jobo s3Mdserwyero Dmbols

Q9bo.
LoEOLIOEIEZOM  65AOMAOL  doMomo  doBsbL  Fo®dmoagbs 1D

BsbmbBHOMIBHMMGOoL  AoLOBOEIWs©  sbowo, 9x9IBHWMOO,  IdSME9D-
3960GHOHMo,  300MEOBNMH0  Ggdbmwmyools  Jgdwdsgzgds, FowgdMwo
B9b6m3oBoergdols bEHYdEHmOOL, 39900 MdOLS S MZ30LGdGOOL 33W935 O
om0 36159303990 2odmyqbgdol 9gxn3sligds. s©0bodbmeo doBbols doboswgzoo

©50LObY, s 8999 30 3M5JGH0IMWIP A90FMS 89090 sdm3s69d0:



1. Bsbmdsgommmms  Lobmgbol  sbogwo  FHgdbmeomaools 993353990,
OMIgdoss  9dBHommo  s6oL  Lsboo  odmoygbgds 3 dmen.% fyarol
399333900 3000M5H0bols (N2Hs) 306H™@0H6MH0 ©sdeols 36:m©v)d@Hqdo;

2. 39M3560m30bs s 0bEoMAol [yormdsboggdol 30MEBobol sdewols
360 3H9godo  250mf30LsL  BoPYdIMO  5dBHOMMO  MBPOIIYOOU,
546OMEo©0 3m83mbgbEgdols @s Lbbgs {obosdtmmd@gdol mgmeomwo
(00963 J0d0M0) s 9Ju39MH0T96ESWMMO 450M3IZEY39;

3. Ge @b In-ol ULsxygndzgwbHy mdbowdo s bodMopwmwo 1D
B56m8sLoErgdols BOEOL 3OHMEgLOL Tgufogers;

4. 39dbmma0M©m0o 356599EBHMIO0L BgRo3gbols oEYghs BBMAsLOEIsMS
03019093D9, INORMWMY0sDY, LEAOWIGHMOSDY S Fo00 M3EGH0T0DsE0s;

5. LobMgBoMYOMwo IN203-0 656MTsgMIEMs 3M0dEH03ME0 d5dmygbgdols
©98mbLE®s300L6 B0Bbom s0MHOL FoEBH030 LgblmMOl EsdBIYds o

390 (300.
$o63m960000 65d0™dol 393609600 Losberg daMdsMgmdlL d9dwgado:

1. 306395055 Igbfagerowo aq9M3sbomdols s 0bomdol Bgs3o®mgdHy
30065D0obol  306HMWOBMMHO IO 3OMOYIEHJOMb  F0d0baty
36MHm3qLgdo, MMAwgdoi Hob MUHOMGd6 Bsbmdsgmmwoms BEOEIL s
0999985390990005 55b6MT930MS FOBOEOL 9boeo dI3HGI3GMSE¥)-
0 3H9dbmenmy0s;

2. 2959m33goe0s ol 09MIMmJodom®o bygdzegdo, Gmdwgdog Ge s In—-
ol §yomrml  godmfgolsl Ho0dmgdbosh xgM sdMmes LmdMJLlodL,
bemem 890099 30 0039396 656MmBsg00ms LobmybBU;

3. 5096005 0l $9d3gMoEH™MMME0 0bEYMH35¢gd0, MMIgddoss GesNs—
Lo In203-0b 636m3s30m9gdol LobmgBolisl bgds VMol dgdsboBdols
33w MOMJo-Lombg—-894sMm0IB MmOHNJwo-a9gse 394560BIBY. s36M9039
o006y ol  (H9gd3geodes, MMIgwbgs Ge+In  33mIdoBoMHGdMWwO
09o0mm©ob  0BOEgds  InN-ol  Bsbmbofiowszgdom  ©93mMH0MHgdmwo
In2Ge207 656m3sg3mmengdo.



330930l 306039 Mmd0gdAL  FoMdmoagbl  656mLEH®NIEHMOImS
LObPYHBOL 39dbmEMa0s s dolo GH9dbmemyomMo 356599BHMYd0 (fgoOrmbs

@S §dgdaol  3H9d39Mo@Ecs, 3MHMEgLOL  bobyMdwozmds, 30MIHobol
3Mb396BHM030s o bbg.).  33wg30L  Lbgs  ™dogdBHgol 9o gbbgb
LobogBomgdo BobmBsgormanagdo, MG 3bseroBobomgzgols
399m309ygbge 99890  9gmm©gdo:  MBLGHOWWo  ©s  GHMbLIoLoo
909dGH®MbMo  803Mmbzm30s;  M9bGYIbMwo  OoREMSJ30s;  SGHMIMEI—
dom0 @5  M3BH03O0  303OMLIM305;  gEgJGHOMbms  OFTOSI(309;
3M530093HM05; 890agb0MdoL sbsewobo gugd@Mmbos bogom s®IHIo
dobolinsmgdgeo M9bEHYgbo 25dmlboggdom;

6596Hm3ol JoOHOM9o 89929700 993200 JEAMISMIMOL:

1. 99849853900 9bowo,  dEEJI3IOSGHMOMo  BHEJbmemos,
Gdgos 999456905 3006sDobol 306M0HBYMHO sdols
36 3H9gooL 56930 Bobmdsgmmems Lobogbl;

2. Ge, In @5 3m330606M50Mwo Ge+In {go®mgdol gsdmyqgbgdom LobmgBomg-
OO0 3960356030L  BoBMools,  0bomdol  mJloobs o
3963560m30L  BsbmBosgmegdo, saMgm3g InN-o0m  ©y3mH0MgdMo
In2Ge207-0b Bobmbd G megdo;

3. 99L553w00s 500 HBOOL 3OMEILO, 39AB0WMds, FMOTRMEWMYOS s
LAHOMIGHMO,  93MgM3g 5T FobolosMYOGIOL  ITMI0WYOMEGOS
A996mmao0me 3565993HM9dbY;

4. In203-0b 656m8og0mems sMoL Loyd3z9wHy sFBIOME0s 580530
LgblmEo s 65B396gd0s, MMA dolo TgMHAbMOOSMHMDS Lo3dosGolos MM
LgbLMMAs Joeromb 359M0L Imrg3Msdo JgMgmero gOH®MO 530530l

dmg399e0s 00MdbmU.
6536H®AoL 3699303 0Mq0Meqdsl  asbloBma®megl  ol, G™Ad

BsbmbBHOMIBHMBoms Lobmgbol Fgdmdsgqgdmmo GH9dbmemmyos godmoMmbgzs
98399AHMOMIOM O LGOSl 0drg3s T935d30MM BOHOL FHgddgMmod e
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ol 65b6m3sg0mEms Ggdmbggzedo DOl 3Hnddgcedmes 89doMos 350°C—
om, bmgoem InaGe207-0bs s InN-ol LobmgBobsl, gbodsdols 150 s 50°C—
0m. 25MS 530LY, b0 FgMOMsd LobMgHBOMGPdIMWo FsONMDBMbOsBO
(AEg=4.3 93) bsbggomod@semvycmo  dsbors InaGe:07, H™Igerog Mol
360m3qldogg, 00539  GH9IbmWwMmaom®  303wdo  08MYdS InN-ol
Bobmbsfoszgdom. sgmo ©93MmH0MGOOo BIBMTsLos M@ Mooolggeo
RMGHMOIAHIIHMOPOLS s 50M0L  BgbbmEMgddo dolo  odmygbgdols 356y
396139930390l Lobogl. In203-0 Bobmdsgmmwms Logdzguw By ITBsEs
580530 bgblm®o, MMAWBsE ppm EMBOL IgMdbMI0IOMDS Qo5Bbos.

6586>™30l 90092900l 530305305 Bodots 8999y 3mbx39M963090%Y:

ICANM—2013,2014, 2015, 2016. International conference & exhibition on
advanced and nanomaterials, Canada, 2013-2016; International Conference
NANO-2012, 2014, Georgia, 2012, 2014; Nuclear Radiation Nanosensors and
Nanosensory Systems. linternational Conference, Georgia, 2014; 2nd Training
Event and Final Meeting. EC Funded GEO RECAP Project (N266155), Georgia,
2012; 21+ International Crimean Conference “Microwave and telecommunication
Technology” (CriMiCo’2011), 2011, Ukraine; The European Future Tachnologies
Conference and Exhibition-FET11, Hungary, 2011; International Scientific
Conference - Modern Issues of Applied Physics, Georgia, 2011; Modern ecological
problems and Caucasus. The International Conference ECO, Georgia, 2010; 1<
International Conference on Nanochemistry and Nanotechnologies, Georgia,
2010; International Semiconductor Conference CAS-2009, Romania, 2009; The
International Conference For NanoTechnology Industries ( NANO Conference
2009, King Saud University), Saudi Arabia, 2009;
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dgbsgsemo

d9Logoo  9dm3bgds  9OHMABDMB0gdosbo  BIBMUEMWYEmOHgdol
(6563530900, b5BMAgEgd0, bsBMLIOEYJgdo, Bobmdowszgdo s Lbg.)
MbB03oM, FM(3IMd0mO FolBoergdoligsb 360d3bgarmabs goblbgoggdwem
doM0mMO© ™3019090L s o0 edmd(393 oBgHBYOL, 39MdmE Bgo3ocmol

300909006  E™AoboMGOSL s 3396FGHMOO  FgBOMP3900L  F9IRS©
29050gmdo  9696M93H03w  139dBHOL.  SEbodbmos 1D bbb OHd-
GMO900L  M9goE  bgubofgmgddo, goblogmmegdom 30 FozMm— o
BobmgmgdBHmmbozsdo, opMgmzg  LgblbmGwmew  39dbogsdo  sd8mygbgdols
3000 39M1399EH03900. 39BbOWME0s ol sdGvysEEmo Lszombgdo, o3
LoEMIOLMEOS ILIBNO 1D BBMTsLoEgdOL LobMgHBOLY M) 3MsdEHo3wmwo
3990my9gbgdols dodsmmvIengdom.

I o530

I o530 (o63moygbl 08 o@gMs@Mol dodmbowrgsl, ®mdgeros
©535300690)0d QO3 1D 66 GO EHmOgdol Dmo©
©HOLOSMYILMD, 0lg Bomo FoEgdol H9dbmemyoslimsb s 3mb3MgE M
3990g9gbgdsLmsb. gl 530 Lodo J390530L96 Tgq0s.

1.1.  d3gmsgdo  sofig®owos  bsbmdsgommms  m30Lgdg9d0  ©s ol
999o60Ba9d0, MOMAWadoE BMmIgdol F9d30609d0LsL 039396 65bMTsLsesTo
5bo0, 160350 M0 1301909000 Hocrdmddbsls.

JODR6BMIogdosbo  BobmliGMmdGHmMgdo  d093mm3zbgdosh  0d
doboEgdl, GMIgwmsg  FBMEME gOHmo  Fo3MMmsEDMTogds, 3gHdm
Loa®dg 295Bbosm. IMBgbowo MmMo As6bBmIogds 3o 100 bsbmIgEH®bBY
9306M9 LOEOOLYS.

B56m8o300gdolsdo o dg3bogdme  0bEGHIMGLL  AobLEBLIGH3L
30039 gbdyE om0 LOYEYOBOo,  3M3JHOINWIQ  MIIBIIO™

3M0LGHIWMOO  LEHOWIGHMOS, M5  dooefiggs  Fomdo  dgdsbozmEo
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5350 MBJOOL 25930 GO0 MEoJLOE00™, MOPD  WITIVOMEMDS
doewdg 93069  IMEWMMdSL  dMmoEsgl. 03039 0mgdol  35356L0gdBY3,
I gdoa 656MmBsg30vgddo 369030 96 2353090056, GO0 Jom
590m9bodg IgLOOL 3565F9BHMOL 493ed O BYPI30MBY FoTMLIWS 300
BO©OOL 3OM3EgLJ0SE 30 930 39799 0sm. B3BMAsLHEgdOL MbooErm,
03009090L  gobloBZMOZL B30y  2obmoglgdIEY  SGHMIMS OO
6oabzo o,  JgLsdsdolo  BYI30MMEo  M30U909d0L  EMIobo®mgds.
Bobg356M50BHoOM™ 5 ©0ggdBHM03e  BsbMmAsloergddo  sToL  9BsBHYdS
BsbmBmIgdom  2o9mf)3gmmo  doebg dwoghmo 33563 Mo  9BwM3gd0,
(39003 8000565 (33056 969M9E03M B3gdBHML.
Bobg39690BHsOMmo  3M0LGHwol  Bmdgdol  ~10 B63-Bg  IBdWS

399306900LsL  360d369em3bo  360gdMYEMBL Loz gbBHMm  gagdBHB™Mbms
LogMNM MoMmEYbMdS, 1, M5 0393V CMBY9OL FMEMOL 0bEHIMZ50gdOL BeML:

_4E,
3n

SE,

oo  EF - 39630l 9bg6mp0ss. oMo ©m™bggdl dm®ol  0b@gmzseobs,
0BOMmYds  9xMgm3g  93Mdomo  Bmbol  Loysbggdos, Mg 90ofgMgds
RMOHINWO:

n[2n+5]/3

3.9 /d
AE, = ar (d—’:>
boo@ dm — B3BMIOMUEIOL ©0s89@HM0s; do -9JLoEMbBOL dMEMOL MHsOMLOS
(39035609dobmgz0l 22 63, Si-og0b 560), n1=1.22 Ge s Si-m30U;

DYoo 59 dmzegbsl 3356GHwGmo I9bwmgs (Quantum confinement)
900905 s ol 8mddggdl Bo6MTsLogrols gegdBOIE, M33H032M, Jogbodw®,
Jodom®, mgMdmw, 994560360 30L9090%DY. 36ModBH03MNWs© b56MTsLserols
4395 3565993HM0 0331905 HBMIsLmb M. sboswro M30L90930 30 sboo,
60350 3565993 Mgdol  dJmbg  bgarbofymgdol  dgddbol  Lodroegdsl
03939, M3 636ME9dbmemaools MImegtals JoBbL FoMdmowaqbl.



ID  Bsbml@Gmmd@memgdol  36009369m356  M30MsGHgbmdsl 0D
6560 360L3H9wgdmMb F9sMgd0m oMoy gbl ol, MM 0sTgBHMOL I30MY,
100 B63-%g bs3zwgdo  Loool  dombgszs®, domo  LogMdgdo
3536Mmb3M3Mo, 9.0. ,bgedglobgdo” Bmdolss, o3 5530 gdL  Tom
356037)@0Mmgdsl,  FMfgleoggdme  gobEoggdsl,  30000(gmdsl o
b9ebsfymdo dogemgdsL Lo FoMm 50 BY.

1.2. 43909380 56bomos 1D 656m8slocnrgdol mGmdwols 53sbosb
BOol  Lsgombgdo. M30639gbo  dmygzsbogos  dmbsgdgdo
BsbmBsgmmarms  mOmndwo-ombg-dgsmo  (mLA) FgOMPOo  FEBOILMSL
©5353006980m. gl gNMEO XJO 30093 F0bs Lo3mbol 60-056 {ergddo ogm
09999853900. 0l 93956935 9339JBH03MO b59MH»T0 BsDsmMS FmboliimGmmdols
3960bgdl.  ogoomolmzgol gobbowremos  MmdHm—9M356030L  LolEgds,
Gdgog bob. 1 5—bgs dmygzsbogro.

59 LobEgdsdo  (3939Mwo  3m33mbg6EGHGOOL  bMdOL  (3H9d39MoEWES
9o0o0s (Ge-938°C, Au-1064°C), dog050 9339dBH03M0 HadOGHowdo, H™IgEo3
28 53.% Ge-U 9993339 ™doLOL 8000gds, EbMdOL gddgMo@®s 933906M0©
9399>  360°C-qg.  sbgmo  933H9dH03MM0  bobmodol  godoMgds
390M3sbomdom, by dobo  QooxgMgds  Asdmofi3g3l  Lombgdo  dyso
3963560 3ob Homdmddbsls. LHmMg 53 9539dBHL 98gs6gds mlid dgommo.

Lofigol  9Bs3BY, Fogowoms Lowrogondol Bwdgdagbdy x9g6 Jdbosb
dOmb 656Mbsfoers3gol, HMIGmoE 3oBHOIoDGHMMIOL MHmgdgb. 3909y
B0)999609L obOIdI6  93HIHOINOBY mEbs3 ooy HYI3YOGYBY ©d
dsbBy 3085605396 Ge-l MOMNJol b5350L, HMIJEoE ©OBM6OMmYOL dgs6o
odemb  bsbmbsfowszol  Bgsdo®do s Gmas  dobo  @m3sw)MHo
3M6396GH®M0305 28 5¢).%-b 3050H93L 3939 0BIGHMOO ©bJds s BobMbBMIol
933990316 139050  0J3930.  39HIWobsGHMOmTo  mOHmJwols  Fgdamdo
3obLboLSL MMM  A9OxXIMYdS  4gMBsbodom s FoLAsh  godmoymas
3063900 39sM0 296M3560m30. 299mymBol gl 3OHMEglo Fobsd QoaMdgargds,

10



bobsd  05MLYdYAL  Ge-bl  MmOdJwol  bogoo, Moz dodMofzg3l  Ge-U
65603530090l 25BMHELL.

,« ——— Au, 0(3).%
GeH,™ Ge+2H,
100 80 60 40 20 |
» 2 TQE’ C 1 40 Au-Ge 0@ 3063mbgb@osbo 7
& LJG C Lobpgdol gsboms Feabol- [
! . [oomdol ©osycsds 3

938°C [

800 s
i 0 Bbabisbgdob [
600 = bt O _
- booby Lonby B
1 +3g06 39560 Ge [
400 ™ 360°C o Ge
] :\ 336330049%0 Ygrpgbomemds
200_ g 28 >3%Ge T=360 C -

0 20 40 60 80 100

Ge, 5@ Yo =———

Bob.1. Au -Ge 933H99dGH032900 036535 (5); MJOML 35EHW0DBOGMMOL
B56mbsfogrs3gdo (B); mLA BOHOL 3OHMEILOL Mb5F0TWI3OMDS.

3bo0s, M 656MmBs300ol OsdgGHML FoB30MHMBYOL 35ESXO0DOGHM-
oL BMIs, bmrgm M300 35390 BIEGHMMO BOEOL 3OM39Ld0 56 0bIOIKOS.

390D GHMM5© Tgodwgds 259mg9bgdero 0dbsl Lbgoolibgs dolowns,
dogomomo: Fe, Ni, Ag, Cu s bbg. 8053560 36003H9H0mdo obss, Gmd dsb
mbs 894965L 93H9JBH03IM0 gm0 QoLOBOYE FoLosLIb.

656m35300 ™o ©05TGEHOL 2obLIHBMZMHZL 505 FoMEM 35390 DBIEGMMOL
By, 50599 0LOE, M) CMAMOO0S EIBZ9EYdSEMBS, Mol d3oMg 39603~
369mdsl 51939 93069 BbMTsg3m Mol OsgEEMmO FggLlodsdgds.  bsbmDsz-
0OMEmS BOHEOL  3OOMMOGIGHME J0doM0)gdsl bdoMs  4oblobm3MmH3L
363093 wo  BHgdbmwmpaom®o  3ommdgdo,  ®wdgdey,  dgdBgmwo

3935 0BEBHMMO s Lbg.
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50539 03005 go6boeno 656MTogmEms BHS MOMJo—-3g4smo (mad)
3900Mom, HMIG0i3 Erolbdmdl 65bmBsz3mmEms LobmgbL Mgsaqb@gdol
M3MOWME MONJoL oH0EIL Fgo® BsBsdo gooligerom. dmyzsbowos od
95000  B3bMBs30mMms  A5BOOL  Fogogromgdo s bsB39bgd0s, O™A
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Summary

Synthesis and study of one-dimensional nanostructures

The thesis was aimed at the development of a low-temperature pyrolytic
technology for the growth of one-dimensional (1D) nanostructures and

investigation of their morphology, composition, and structure.
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The first chapter was devoted to the unique properties of 1D nanostructures
that arise due to their low dimensionality, increased influence of surface related
properties and quantum confinement processes. The well established and widely
used Vapor-Liquid-Solid (VLS) growth method was considered and the main
achievements of this technology were outlined. The modern problems of nanowire
growth from the vapor phase were presented. The prospects for the application of
1D nanomaterials were considered and the problems that arise in the fields of the
synthesis and applications of 1D nanostructures were discussed.

In the second chapter the experimental methods that were used for the
analysis of nanowire morphology, composition and structure were described.
Besides, the developed vacuum technological equipment was considered, which
served for the pyrolytic decomposition of hydrazine (N2Hs) and growth of
different nanowires.

The third chapter is devoted to results and discussions. The growth of GesNu
nanowires on the surface of a crystalline Ge source is discussed in the first
paragraph. At first the active precursors, which appear after pyrolytic
decomposition of hydrazine are evaluated. The advantage of hydrazine over
ammonia is a low energy for its decomposition and the ability to produce active
intermediary radicals -NH and NH:. These radicals play a significant role in the
nitride formation and also in the reduction of oxides. As a result of reduction the
pure Ge mamoparticles were produced on the Ge source surface, which then
served as self-catalysts for the VLS growth of GesNs nanowires.

GesN4- nanowires were synthesized in the temperature range of 480-580°C.
It was found that at 480°C only water etching of Ge surface proceeds, while at
500°C the spherical GeOx clusters were formed at the surface, followed by the
nucleation of Ge catalyst particles. Gradualy the catalyst tips were oversaturated
with incoming nitrogen precursors, causing the precipitation of a solid GesNs and
and the growth of nitride nanowire. In the range of 510-520°C the VLS and

Vapor-Solid (VS) grown nanowires were simultaneously growing on Ge source.
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The nanobelts were formed at through the VS process at 530°C, while the large
micrometer sized crystalline GesNs blocks were synthesized at 580°C. All
nanowires have the structure of o-GesNs polymorph, however some  phase
inclusions were observed near the roots of nanowires. This phase was overtaken by
rapidly growing o-GesNs shortly after the growth. The lowest diameter of
nanowires was estimated to be 3 nm, while the lengths vary in the range of several
micrometers. These nanowires were synthesized at temperatures that were by
300°C lower then those, produced in ammonia.

The growth of In203 nanowires from In source was studied in paragraph 3.2.
In contrast to GesNs nanowires, which were growing on the source surface, the
In203 nanowires were growing only on the surface of Si substrate, located just 2 cm
above the source. It was found that the volatile In suboxide (In20) molecules were
the only species that were able to perform the mass transfer of In to the substrate.
The suboxides were effectively reduced to pure indium by means of hydrogen, NH
and NH: radicals. At 400°C the strongly tapered nanowires were produced with
micrometer sized In catalyst ball tips. These tips proved the VLS growth of
nanowires. The flux of In into catalyst was exceeding the amount of indium that
solidified to form the nanowire, causing the taperin.

At 420°C the In203 nanowires were growing in conditions when the dinamis
equilibrium was achieved between the growth rate of nanowires and the amount
of incoming In atoms. As a result the nanowires with uniform diameters were
obtained. 440°C was a high enough temperature for the direct synthesis of In:0s3
from the vapor and nanowires were growing through the VS method. Their
diameters were in the range of 55 nm. These results were obtained using AFM.

The nitriding ability of hydrazine decomposition products were completely
suppressed when In was used as a source, while the oxidizing ability of water
molecules diluted in hydrazine manifested themselves, causing the growth of pure

In203 nanowires.
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The growth of nanowires using the combined In+Ge source was studied in
paragraph 3.3. At 440°C the In2Ge207 nanowires were formed on Si substrate. The
trunk of this nanowire was covered with 5-20 nm diameter spherical, crystalline
InN. In2Ge207 nanowires were grown at temperature, which is by 100°C lower
than that, described in literature.

In a short paragraph 3.4, we have presented the preliminary results on the
fabrication, performance and parameters of a In20s nanowire network based
ammonia sensor, which showed the ppm level sensitivity. At the end of a chapter
the conclusions of the performed work are presented together with a list of
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