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AHOTALIUSA

Enna oT ocCHOBHUTE MPUOPUTETHHU OOJIACTH B HAYyYHATA U HAYYHO-U3CIIEAOBATEICKATa MOJTUTHKA
B CBETOBEH Mamad e o0jacTra Ha HAHOTEXHoNoruuTe. B Tasm obOnact, OCHOBHHTE HACOKU B
Hay4YHUTE U3CJIEIBAHMS Ca CBbP3aHU ChC CHEIM(PUYHUTE CBOICTBA HAa HAHOOOEKTHUTE U C WIes 3a
MPWIOKEHUETO UM B 00JIacTTa Ha KOMYHUKALUUTE, MUKPO- U HAHOEJIEKTPOHHUKATa, XUMHUATA U
MenunuHata. OT CBOSI CTpaHa, TOBa OTBOPS OTPOMHO TOJIE€ 33 HM35Ba HAa YYEHHM M TEXHOJO3U B
oOnactra Ha pa3paOOTBAaHETO W MPWJIAraHETO Ha MOAXOJAIIM TEXHOJOTHMU 3a Ch3/laBaHE Ha
HaHOpasMepHU oOpasuu. [Ipe3 mocrnegHWTE TOAMHHM YCHIUSATA Ha YUYEHUTE C€ HAcouuxa KbM
pa3zpaboTBaHE Ha JIECHO MPUIOKUMH, I'bBKaBU, €HEPro- M BPEMECIECTABALIM TEXHOJIOTHH.
CrhIeBpeMEHHO, MPUIOKEHUETO HAa HAHOOOEKTH B O0JIACTHM KAaTO MEIUIIMHATA, HAJOXH BHUCOKHU
M3HMCKBAaHUS KbM TEXHOJIOTHSTA 3a TAXHOTO mnosydaBaHe. [logoOHM NpuiioKeHUs Hpeanosarart
Ch3JaBaHETO Ha ,,XUMUYECKU YUCTU 0O0pa3Iy, KOETO OT CBOSI CTpaHa MPUABIKU Ha TPEJEH TUIaH
pa3paboTBaHETO M MpUJIaraHeTo Ha (U3MYHU METOJM 3a IOoJlydaBaHEe HAa HaHOOOekTH. JlazepHaTa
abmanusi ¢ (u3MUeH mpolec, KOWTO JIe)KH B OCHOBAaTa Ha €JHA OT YCHEIIHO MpUaraHuTe
TEXHOJIOTHM 3a IOJIy4aBaHE Ha HAHOCTPYKTYpU M HaHOUYAaCTUIM. VIMIYJICHOTO J1a3eHO oTiaraHe
(PLD) e TexHomorus 3a u3pacTBaHe Ha THHKU CIIOEBE B OCHOBaTa, Ha KOATO € Mpolleca Ha J1a3epHa
abmanusi OT MuIlIeHa. MeToabT ce mpuiara yCHeIIHO M 3a M3pacTBaHE Ha HAHOCTPYKTYpPHU C
orpezeNieHa KOMITO3UIUS, MOP(OJOTUS U OpPUEHTAllMsd Ha HW3pacTBaHE 3a IIMPOK CIEKTHP OT
MaTepuaay - JUENIEKTPULM, IOJyIPOBOAHMLIM W MeTanu. YUpe3 mnpomsHaTa Ha IPOLECHUTE
rapaMeTpu € Bb3MOKHO Ch3[JaBaHETO Ha OTPOMHO MHOT0OOpa3ue OT HAHOCTPYKTYpH, B TOBA YHCIIO
HAHOINPBYMIIM, HAHOKOJIOHW, HAaHOJECHTH W HaHoMpexHu. JlazepHara abnanus € ¥ B OCHOBaTa Ha
METO/]1 32 TUPEKTHO (opMUpaHE HA HAHOYACTHIIM B ra30Ba U T€YHA Cpeja.

B kypca ce pasriexnarT Bb3MOXKHOCTHTE 3a Ch3JaBaHE HA MUKPO- U HAHOCTPYKTYPH 4YpE3
MpujiaraHe Ha MeToJa Ha UMIYJCHOTO Ja3epHO omiaraHe. Pasriexxga ce NPUHIUITHO
B3aUMOJCHCTBUETO HA JIA3€PHOTO JIbYEHHE (C KBCH M YIATPAKbCH HMMIIYJICH) C BEILIECTBOTO H
mpoleca Ha JiazepHa abnaus ot MunieHa. OCHOBHO BHUMaHUeE ce o0pbllla Ha UMITYJICHOTO JIa3€pHO
OTJIaraHe KaTo METOJ 3a M3PACTBAHE HA THHKHU CIIOEBE M BB3MOXHOCTTA 3a INPUJIAraHEeTO My 3a
MoJly4aBaHe Ha MHUKpPO- U HAHOCTPYKTypu. Pasriexnaa ce BIHMSAHHUETO Ha MPOIECHUTE MapaMeTpH
BBPXY CH3JIaJICHUTE CTPYKTYPH M OCHOBHHTE METOJIM 3a aHAJU3 Ha CTPYKTypaTa, Mopdoioruara u
¢bu3nyHUTE UM CBOMCcTBa. JIMCKYTHpaT ce M Bb3MOXXHOCTUTE 3a MOJTy4yaBaHE Ha CTPYKTYypU 4pe3
na3epHa abyanys Ha THHBK CJIOH, KaKTO U Ch3JaBaHETO HA CTPYKTYpH B TeuHa cpena. Pasrienanu
ca KOHKPETHHU IPUMEPH 3a Ch3/1aBaHE HA MUKPO- U HAHOCTPYKTYPH.

HNPOIPAMA

1. MeTtoau 3a mody4yaBaHE HA MUKPO- U HAHOCTPYKTYypU. XUMUYHH U (PU3UYHU METOIU. — 3
yaca.
2. B3aumoseiicTBue Ha J1a3epHOTO ThUCHUE C BEIIECTBOTO. JIazepHaTa abmanus. — 3 Jaca.

3. WmmysicHo na3epHO oTiiaraHe Ha ThHKH cioeBe. [IpenrMcTBa u HenocTaTbiy. — 3 yaca.

4. Cp3aBaHe Ha CTPYKTypH 4pe3 HMMITYJICHO JIa3€pHO OTjaraHe. BnusHue Ha NpoleCHUTE
napaMeTpH BbPXY XapaKTepUCTUKHUTE Ha Ch3JaeHuTe cTpykTypu. [Ipumepu. — 4 yaca.

o. Metoau 3a u3cineaBaHE HAa MMKPO- M HaHOCTPYKTypu. M3cinenane Ha CTpyKTypara,

MHUKpPOCTPYKTypaTa, MOp(hosiorusta u GU3nKo-XUMHUYHHS ChCTaB HAa MOBBPXHOCTTA UM. — 4



gaca.

6. MeTO,I[I/I 3a U3CJIC€ABAHC Ha (1)I/ISI/I‘IHI/IT6 CBOMCTBa Ha Cb3AaAICHUTC CTPYKTYpH. H3CJ’ICI[BEIH6
Ha ONTUYHH, EICKTPUYHU U MAaTHUTHHU CBOMCTBA HAa CTPYKTypHUTE. — 4 yaca.

7. CLSI[aBaHe Ha MHUKPO- U HAHOCTPYKTYPU HYPE3 JIA3CPHO OTTPsABAHC HA TBHKU CJIOCBCTC.
Amnanus Ha ctpykrypure. [Ipumepn. — 3 gaca.

8. Cp3naBaHe Ha CTPYKTYpH B Te4Ha cpela — Jla3epHa abnauus B TeyHocT. [Ipumepu 3a
Ch37aBaHE HA KOJOUIM OT OJaropo HH METaIH U KOMIIO3UTHH YaCTHIIH. — 3 Jaca.

9. [IpunosxeHus Ha Cb31aJCHUTE CTPYKTYpH. — 2 Haca.

10. [lepciekTHBY Ha JIa3epHUTE TEXHOJIOTMM 3a Ch3/1aBaHE Ha MUKPO- M HAHOCTPYKTypu. — 1
qac.

KOHCIHOEKT
mo
JJASBEPHU METO/JAHU 3A Cb3IABAHE HA MUKPO- U HAHOCTPYKTYPU

1. XUMUYHE B (PU3UYHE METOJM 3a Ch3JIaBaHE HA MUKPO- U HAHOCTPYKTypH. MeXaHu3MHU Ha
HU3pacTBAaHE HA CTPYKTYPHUTE.

2. B3aumopeiicTBue Ha J1a3epHOTO JbueHUE ¢ BemecTBoTo. OcobOeHocTH mpu abnanus Ccbe
CBPBXKBCH UMITYJICH. Ha3epHa a6naun;1 Ha MCTaJIK, NOJYIPOBOAHHUINA U JUCIICKTPULIH.

3. Meroau 3a nosly4aBaHe Ha ThHKHU cioeBe. MmmyiicHo nasepHo omnarane. IIpeaumcrBa u
HEJIOCTaThIIH.

4, [Ipunmarane Ha MeToAa Ha MMIIYJICHOTO JA3€pHO OTJIAraHe 3a Ch3JABAaHE HA MHUKpPO- U
HAaHOCTPYKTypU. BrusHME Ha TMPOLECHUTE IApaMETPU BBPXY XapPAKTEPUCTUKUTE HA
Ch3JaJICHUTE O0pa3IIH.

5. Metoau 3a u3cneABaHe HA  CTPYKTypa, MHUKPOCTPYKTypa, Mopdoiorusara Hu
(U3NKOXMMHUYHUTE CBOMCTBA HA CH3AAACHUTE CTPYKTYPH.

6. NzcnenBane Ha (U3MYHHUTE XapaKTEPUCTUKH HA MHUKPO- M HAHOCTPYKTypu. Mertoaum 3a
HU3MCPBAHC HA ONITUYHU, CIICKTPUIHNU U MArHUTHU UM CBOMCTBA.

7. JlazepHo oTrpsiBaHE Ha THHKU CJIOEBE.

8. JlazepHa a0manusi B TEYHOCT.

9. [IpunoxeHus Ha Ch3IAICHUTE CTPYKTYPH U IEPCIIEKTUBH HA JIA3€PHUTE TEXHOJIOTHH.
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SUMMARY

Nanotechnology is determined as one of the basic areas of priority in the scientific and research
politics of worldwide importance. The basic trends in the research are connected to the specific
properties of the nanoobjects and to the idea for their application in the field of communications,
micro- and nanoelectronic, and medicine. This, in turn, opened a huge area for scientists and
technologists in the development and application of appropriate technologies to fabricate nanoscale
samples.

During the last years, the efforts of the scientists have been directed to development of easy
applicable, flexible, energy- and time-saving technologies. The application of nanoobjects in areas
such as medicine imposed requirements towards the technology of their fabrication. Similar
applications require chemicals-free samples to be fabricated, what, on its side, shift to the
foreground the development and application of physical methods for production of nanoobjects.

Laser ablation is a physical process, which is the basis of one of the technologies successfully
applied for fabrication of nanostructures and nanoparticles. Pulsed laser deposition (PLD) is a
technology to grow thin films on whose base is the process of laser ablation from a target. The
method is successfully applied to grow nanostructures of specific composition, morphology, and
growing orientation. It is possible by a change of the processing parameters to fabricate a huge
variety of nanostructures including nanorods, nanocolumns, nanosheets and nanonets. Laser
ablation is also on the base of a method for direct formation of nanoparticles in gas and liquid
medium.

The course examines the possibilities of fabrication of micro- and nanostructures by applying
the method of pulsed laser deposition. The laser-matter interaction (with short and ultrashort pulses)
and the process of laser ablation from a target, are considered. The main attention is paid to pulsed
laser deposition as a method for growing thin films and the possibility of its application to the
production of micro- and nanostructures. The influence of process parameters on the deposited
structures and the main methods for analyzing their structure, morphology, and physical properties
are considered. The possibilities of preparing structures by laser modification of a thin layer, as well
as the fabrication of structures in a liquid medium, are also discussed. Specific examples of micro-
and nanostructures deposition are discussed.



