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AHOTALIUSA

Enna oT ocCHOBHUTE MPUOPUTETHHU OOJIACTH B HAyYHATA U HAYYHO-U3CIIEAOBATEICKATa MMOJTUTHKA
B CBETOBEH Mamiad e o0iacTra Ha HAaHOTEXHoNoruuTe. B Tasm obnact, OCHOBHHTE HACOKU B
HAy4YHUTE U3CJIEIBAHMS Ca CBBbP3aHU ChC CHEIU(PUYHUTE CBOICTBA HAa HAHOOOEKTHUTE U C UIes 3a
MPWIOKEHUETO UM B 00JIacTTa Ha KOMYHHUKALMUTE, MUKPO- U HAHOEJIEKTPOHHUKATa, XUMHUATA U
MegunuHara. OT cBOS CTpaHa, TOBa OTBOPS OTPOMHO IIOJIE€ 33 M35ABa HAa YYEHHM M TEXHOJO3U B
obmacTTa Ha pPa3pabOTBAHETO M MpPHUJIATaHETO Ha MOAXOJAINM TEXHOJOTMHM 3a Ch3JaBaHe Ha
HaHOpa3MepHU oOpasuu. Ilpe3 mocrmegHWTE TOAMHM YCHIUSATA Ha YYEHUTE C€ Hacouuxa KbM
pa3paboTBaHE Ha JIECHO MPHJIOXKUMH, TI'bBKaBH, CHEPro- M BPEMECIECTSBAIIM TEXHOJIOTHH.
CrplIeBpeMEHHO, MPUIOKEHUETO HAa HAHOOOEKTHM B O0JIACTHM KAaTO MEIUIIMHATA, HAJOXKH BHUCOKHU
W3MCKBAaHUS KBbM TEXHOJOTHATA 32 TAXHOTO MosydaBaHe. [10100HM TpUIIOKEeHUs Hpezroarar
Ch37aBaHETO Ha ,,XUMUYECKH YHUCTU 0Opa3Iy, KOETO OT CBOSI CTpaHa MPUABIKU Ha MpPEJEH IUIaH
pa3paboTBaHETO W MpUJIAraHeTo Ha (U3MYHM METOJM 3a IOJlyuyaBaHe Ha HaHOOOekTH. JlazepHaTa
abmanusi € (u3MyYeH Impolec, KONTO Jie)KM B OCHOBAaTa Ha €JHa OT YCHEIIHO MpUJIaraHuTe
TEXHOJIOTMM 3a I0JIy4aBaHE HAa HAHOCTPYKTYpU M HaHOYacTUIM. VIMIyJICHOTO J1a3eHO oTiaraHe
(PLD) e TexHonorus 3a U3pacTBaHe Ha THHKHU CIIOEBE B OCHOBATa, Ha KOATO € IpoIleca Ha Jia3epHa
abnmammsa oT MuIIeHa. MeToabT ce Mpuiara yCrHemrHo M 3a H3pacTBaHe Ha HAHOCTPYKTYpU C
orpezesieHa KOMITO3UIUS, MOPQOJOTUs U OpPUEHTAlMs Ha H3pacTBaHE 3a IIMPOK CIEKTHP OT
MaTepuaay - IUENIEKTPULM, IOJYIPOBOAHMLIM W MeTanu. YUpe3 mnpomsHaTa Ha IPOLECHUTE
rapaMeTpu € Bb3MOKHO Ch3[JaBaHETO Ha OTPOMHO MHOT0OOpa3ue 0T HAHOCTPYKTYpH, B TOBA YHCIIO
HAHOIPBYMIIM, HAHOKOJIOHW, HAaHOJECHTH W HaHOMpexHu. JlazepHara abnmamus € ¥ B OCHOBaTa Ha
METO/]1 32 TUPEKTHO (opMUpaHE HA HAHOYACTHIIM B ra30Ba U T€YHA Cpe/a.

B kypca ce pasriexznarT Bb3MOXKHOCTHTE 3a Cbh3JaBaHE HA MUKPO- U HAHOCTPYKTYPH 4YpeE3
MpujiaraHe Ha MeToJa Ha UMIYJCHOTO Ja3epHO omiaraHe. Pasriexxga ce NpPUHIUITHO
B3aUMOJICHCTBUETO HA JIA3€PHOTO JIbYEHHE (C KBCH M YITPAKbCH HMMIIYJICH) C BEILIECTBOTO H
mpoleca Ha JiazepHa abnaus ot MunieHa. OCHOBHO BHUMaHUE ce oOpbllia Ha UMITYJICHOTO JIa3€pHO
OTJIaraHe KaTo METOJ 3a M3PACTBAHE HA THHKHM CIIOEBE M BB3MOXHOCTTA 3a NPUJIAraHEeTO My 3a
MoJly4aBaHe Ha MHUKpPO- U HAHOCTPYKTypu. Pasriexnaa ce BIMSHHUETO Ha MPOIECHUTE MapaMeTpH
BBPXY CH3JIaJICHUTE CTPYKTYPH M OCHOBHHTE METOJIM 3a aHAJU3 Ha CTPYKTypaTa, MOpdoioruara u
¢bu3nuHUTE UM CBOMCTBa. JIMCKYTHpaT ce€ M Bb3MOXXHOCTUTE 3a IMOJIy4yaBaHE Ha CTPYKTYypU 4pe3
Ja3epHa abianys Ha THHBK CJIOH, KaKTO U Ch3JaBaHETO HA CTPYKTYpH B TeuHa cpena. Pasrienanu
ca KOHKPETHHU IPUMEPH 3a Ch3/1aBaHe HA MUKPO- U HAHOCTPYKTYPH.
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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.

NPOIPAMA

1. Meroau 3a mojly4aBaHe Ha MUKPO- M HAHOCTPYKTYPH. XUMHYHUA M (HU3UIHH METOAH. — 2
Jaca.
2. B3anMopeiicTBre Ha 1a3epHOTO JTbUCHHUE ¢ BemecTBOTO. JIazepHara abmanus. — 2 Jaca.

3. MmmyscHo na3epHo oTJaraHe Ha ThHKH cioeBe. [IpequmcTBa u HenocTaThiy. — 3 yaca.

4. Ch3naBaHe Ha CTPYKTYpPH 4Ype3 MMITYJICHO JIa3€pHO OTJiaraHe. BiusHHe Ha IpoLEecHUTE
napaMeTpu BbpPXY XapaKTepPUCTUKUTE HA Ch3JaAeHuTe CTpyKTypH. [Ipumepu. — 3 vaca.

S. Metoau 3a wu3cneaBaHe Ha MHKPO- W HAHOCTPYKTypu. M3ciemaHe Ha CTpyKTyparta,
MUKPOCTPYKTyparta, Mophosorusita u (pU3HKO-XUMUYHHUS ChCTaB HA MOBBPXHOCTTA M. — 3
qaca.

6. Metoau 3a u3cnenBaHe Ha (U3UYHUTE CBOMCTBA Ha Ch3AAJCHHUTE CTPYKTypH. M3cnenBane
Ha ONTUYHM, €JIEKTPUYHU U MarHUTHU CBOMCTBA HA CTPYKTYpHTE. — 3 daca.

7. Ch3gaBaHe Ha MHUKPO- U HAHOCTPYKTYpU Upe3 Ja3epHO OTIpsBaHE HAa THHKU CIIOEBETE.

Ananu3 Ha ctpykrypure. [Ipumepu. — 2 yac.



Cop3naBaHe Ha CTPYKTypH B TEYHa Cpeia — Ja3epHa abiamus B TeuHocT. [Ipumepn 3a
Ch3JaBaHE Ha KOJOUIU OT OJIATOPOTHH METaIN M KOMIIO3UTHH YacTHUIIM. — 2 Jaca.

KOHCIHOEKT
no
JIABEPHU METO/IX 3A Cb3IABAHE HA MUKPO- U HAHOCTPYKTYPH

1. XUMUYHE B (PU3UYHE METOJU 33 Ch3JIaBaHE HA MUKPO- U HAHOCTPYKTypH. MeXaHu3MHu Ha
HM3paCTBaHE HA CTPYKTYPUTE.

2. B3aumopeiicTBue Ha J1a3epHOTO JbueHUE ¢ BemecTBoTo. OcobeHocTu Mmpu abnanus cbe
CBPBXKBCH UMITYJICH. Ha3epHa a6naun;1 Ha MCTaJIk, NOJYIPOBOAHHUIIN U NUCIICKTPULIH.

3. Meroau 3a noisly4aBaHe Ha ThHKHM cioeBe. MmmyiicHo nasepHo omnarane. IIpeaumcrBa u
HEOOCTaTbhIIH.

4, [Ipunmarane Ha MeTOoAa Ha MMITYJICHOTO JA3€pHO OTJIAraHe 3a Ch3JIABAaHE HA MHUKpPO- U
HAaHOCTPYKTypU. BrusHME Ha MPOLECHUTE IApaMETPU BBPXY XapPAKTEPUCTUKUTE HA
Ch3JaJICHUTE OOpa3IIH.

5. Metoau 3a u3cneABaHe HA  CTPYKTypa, MHKPOCTPYKTypa, Mopdoiorusra H
(U3NKOXUMUYHUTE CBOMCTBA HA CH3AAICHUTE CTPYKTYPH.

6. W3cnenBane Ha (pU3MYHHUTE XAapAaKTEPUCTHKHM HA MHKPO- M HAaHOCTPYKTYypu. Meroau 3a
HU3MCPBAHC HA ONITUYHHU, CIICKTPUIHHU U MArHUTHU UM CBOMCTBA.

7. .HaSGPHO OTTPsAIBAHC HA ThHKHU CJIOCBC.

8. JlazepHa a0manus B TEIHOCT.
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