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1. HaHOCTPYKTYpH Ha MTOBEPXHI Ta B IPUNOBEPXHEBUX LIapaX MKXPOKO30HHUX HaMiBIIPpoBigHuKiB 6H-SiC, BN Ta ZnS,

copmoBaHi iMITyJIbCHUM JIa3€PHUM OIIPOMIHEHHSIM

2. Nanostructures on surface and nearsurface layers of wide bandgap semiconductors 6H-SiC, BN and ZnS formed
by pulse laser irradiation

Pedepar:

1. Incepraist npucBg4YeHa BCTAHOBJIEHHIO 3aKOHOMipHOCTEN (i3MYHUX [TPOLIECIB, 110 NPOTiKAIOTh HA IOBEPXHI Ta B
IIPUIIOBEPXHEBUX lIapax KapoOify KpeMHilo Iif, [i€lo JJa3epHOro OIpOMiHEHHSI B 3aJI€XKHOCTI Bifi pexkKuMiB
BUIIPOMIHIOBaHHS; CTBOPEHHIO Ha OCHOBI BCTAHOBJIEHUX 3aKOHOMIpDHOCTEN HaHOCTPYKTYp 6H-SiC Ta OMiYHOrO
TYTOIJIABKOTO KOHTAKTY 4O MOHOKpucTany 6H-SiC n-Tuily NpoBifHOCTI; OTPUMaHHIO HAHOKPUCTAIIYHUX CTPYKTYP
BN MeTonamu j1a3epHOi TEXHOJIOTIi; 3'1CyBaHHIO BIUIMBY JIa3€PHOTO BUIIPOMiHEHHSI Ha MOPQOJIOrito IOBEPXHI Ta
JIIOMiHECLI€HTHI Bl1acTUBOCTI N1iBok ZnS-Cu,Cl. Briepuie nokazaHa MOXJINBICTb (GOPMYyBaHHSI HAHOKPUCTAJIIUHUAX
CTPYKTYyp Ha nosepxHi 6H-SiC:N npu mikpoabssiiiiHux piBHsX jazepHoro onpoMiHenHs (JIO) yabTpadioneToBum
HaHOCEKYHJHUM JIa3€pOM IIpU KiMHATHI TeMIleparypi Ha BifKpUToMy noBiTpi. IIpencraBiena MOXKINBICTL

yTBOpeHHs! pigkoi ¢azu B SiC npu onpomineHHi 6H-SiC:N, IOTy>KHUMY HAHOCEKYHIHUMU JIa3€PHUMU iMITyJIbCaMU



i3 obsacTi PyHIaMEHTANIBHOTO OTIMHAHHS. [T0Ka3aHo, 0 OCHOBHOIO IPUYMHOIO JIA3€PHO-CTUMYJIbOBAHUX 3MiH B
TOHKOMY IIpUIIOBepxHeBoMy mapi 6H-SiC:N e 3pocTaHHSs KOHHIIEHTpallii JOMIIIKY a30Ty N, SIK aTOMIB 3aMillleHHS
Byienio C, BHACHITOK iX pyXy B yMOBaxX TepMOrpaziieHTHOro egexry. JlaHo OsICHEHHST MexaHi3aMy GOpMyBaHHS
HaHOCTPYKTYP. BcTaHOBIIEHI OpOrM pyMHYBaHHS NpUIIoBepxHeBuX mwapis 6H-SiC:N npu zii JIO ta noporu
yYTBOPEHHS HAHOCTPYKTYP Ha nosepxHi SiC: 5.6 JIxx/cm2 ta 5.0 [Ix/cm2, BinnosinHo. [1s noBepxHi, 06po6sienoi JIO
[I0JIbOBA €MiCisl MOYMHAaIach Npy nNoporosii Harnpysi 1000 B B mianasoHi ctpymy 0.7 MKA 0.7 MA. 3anTpONIOHOBAaHUMN
Ta pO3pO06JIEHUH JJa3epHUI METO[, GOPMYBaHHS TYTOIIaBKMX OMIYHMX KOHTAaKTiB 0 6H-SiC:N Ha OCHOBI CTPYKTYpH
6H-SiC:N/W /Si3N4 /W /Ni. Tunosi 3Hau€HHSI IMTOMOTO OIIOPY KOHTAKTiB, OTPUMAHMX IIiCJIs1 JIA3€PHOTO Bifmnanty,
cta”HoBuM 5e-4 OM X cM2. BcTaHOBJIEHI OoNITUMAasbHI pesKUMU J1a3epHoi Moaudikarliii ToHKuX miiBok ZnS-Cu,Cl mis
3MEHIIEHHS MIOPCTKOCTI IOBEPXHI, SIKi HE ITPU3BOIATD [0 MOTIPIIEHHS €MiCITHUX BIaCTUBOCTEN CTPYKTYP.
3anponoHoBaHUI MeTO[, (POPMYBaHHS 32 JOIIOMOTIOIO JIa3epHOro BunipomineHHs 11-oi rapmoniku YAG:Nd3+ nasepy

HaHOCTPYKTYP Ha [IOBEPXHI CIIPECOBAHOI0O MTOPOILKY BN.

2. The dissertation is devoted to the investigation of physic process laws that take place on surface and
nearsurface layers of silicon carbide under laser exposure according to the radiation regimes; the formation of
nanostructures on 6H-SiC surface and ohmic contact to SiC n-type monocrystal; the obtaining of nanoscale
structures of BN by laser technology methods; the studying of laser radiation influence on morphology and
luminescent properties of ZnS-Cu,Cl thin films. It was the first time shown the possibility of nanostructures
formation by the direct laser exposure on 6H-SiC:N at microablation regimes of ultraviolet nanosecond nitrogen
pulse laser in open air and room temperature. It was also shown that the liquid phase in SiC is formed under
powerful nanosecond pulse laser exposure from the area of fundamental absorption. It was clarified that the main
reason of nearsurface 6H-SiC:N transformation was caused by the increasing of doped nitrogen concentration that
serves as substitution atoms of carbon due to thermogradient effect movement. It was expressed the explanation
of nanostructures formation mechanism. The damage threshold of nearsurface layers of 6H-SiC:N under laser
exposure and the threshold of nanostructure formation were determined, and derived 5.6 J/cm2 and 5.0 J/cm2.
For the treated surface the effect of field emission was observed at 1000 V in the range of currents 0.7 pA 0.7 mA.
The technological method of refractory ohm contact formation to 6H-SiC:N on the base of 6H-

SiC:N/W /Si3N4 /W /Ni structure was developed. Typical values of specific resistance of contacts c after laser
annealing were 5e-4 Ohm.cm2. Also, was determined an optimal regimes for laser stimulated modification of ZnS-
Cu,Cl thin films aiming to decrease surface roughness without any degradation in emission characteristics. The
laser radiation method formation of nanostructures, utilizing the second harmonic generation of YAG:Nd3+ laser,
on pressed surface of BN was proposed.
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