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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.25

Tema gucepranii:
1. OcobnuBocTi GOpMyBaHHS Ta €JIEKTPOHHI BIACTUBOCTI BAKKUX (yJI€pEHIiB, OTPMMAHUX Y I71a3Mi
€JIEKTPOZYTOBOT'O PO3PsIAy

2. Peculiarities of the formation of heavy fullerenes, obtained in arc plasma, and their electronic properties.

Pedepar:

1. BctaHOBJIEHI OCOGJIMBOCTI CUHTE3Y (yJIepEHiB B AyTOBOMY PO3Psifi Ta BTOPUHHOIO CUHTE3Y 3 PyJIepUTy Cymiii
C60 i C70 mig giero mpoMeHs iMITyJIbCHOTO J1adepa. Ha npuctpoi nyroBoro po3psnay Beplie 3 IOPOKHIM
€JIEKTPOJOM 3 BUTPATOIO TeJiito 5 cM3 /¢ Ta cTpyMi po3psiny 70 A oTprMaHoO IIPOAYKT 3 Mac-ciieKTpoMm (AutoFlex):
C60 ...., C150 - Bepuie 3 iCTOTHO 3MEHIIIEHOI0 YacTKOI0 aMop(dHOi ck1afoBoi. Po3paxyHKamu 1OKa3aHo, Mo [Ipu
LIbOMY JIOBXKMHA TPAEKTOPIi ! TpMBaJIiCTh (OPMYBAHHS (QyJIEPEHIB IEPEBUILYE Lii TIapaMETPU 3BUYANTHOTO PO3Psy.
Ha ocHOBi cieKTpoCKoIii y1a3Mu po3psy 3 CUMYJIALIEIO 32 KOJOM Specair2.2 moka3aHo, o €J1EKTPOHHA
temnepatypa 3000 < T < 6000 K Tta BuxifHi 4yacTky, 1o GOpMyIOTh PaiUKau I KJIacTepy, € €JIEKTPOHH, aTOMU Ta
ionn Byrsewto. [lpu popMyBaHHI He3aBepLUIEHUX (PYJIEPEHIB Y MAaC-CIIEKTPi BiI3HAU€HO aHOMAJIbHO OJIN3bKE
PO3MillleHHS Ia4Y0K i30TOIMHUX JIiHiH, 110 TOB'sI3aHi 3 i3oMepusaLii€lo rizpoBaHnX Kap6iHOBUX JIAHILIIOKKIB.
BcTaHOBJIEHO, 1110 1O IIUX CTPYKTYP BXOHSITH 2 200 4 aTOMU BYTJIELI0 B Sp-rubpuyisaliii; Mac-CIeKTp QyJiepeHis



3aJI€KUTD Bif] 3HAKY 3apAy, OCKiNIbKY BiZMIHHICTb 3a €HEPTi€l0 YTBOPEHHS i0HIB KlacTepa 3 YACJIOM N aTOMiB
Byrienio mae sesinuuny D = CEn + EIn <= 2¢i = 10,74 eB, ne CEn - eHepris criopifiHeHHs 10 eJeKTpoHy, Eln -
eHepris ioHizauii knactepa. BropunHuil cuHTe3 3 QpysiepruTa ONTUMAIbHO IPOXOAUTD 3 MIiJIbHICTIO TOTYKHOCTI
BUIIPOMiHIOBaHH4 0,1<= W <= 0,4MBT/cm2

2. The synthesis of fullerenes in an arc discharge and secondary synthesis with fullerene mixture under the
influence of a pulsed laser beam have been investigated. In the arc discharge device first with a hollow electrode at
a flow rate of helium 5 cm3 /s, the discharge current 70 A product was obtained with the mass spectrum
(AutoFlex): C60,...,C150 - first with a substantially reduced part of the amorphous component. The calculation
showed that the path length and duration of the formation of fullerenes, these parameters exceed normal
discharge. Spectroscopy of plasma discharge simulation by the code Specair 2.2 shows that the electron
temperature of 3000 <T<6000 K, and the starting particles, forming radicals and clusters are electrons, atoms and
ions of carbon. In the formation of uncompleted fullerenes in the mass spectrum observed anomalous proximity
packs isotopic lines associated with the isomerization hydrogenated carbyne chains; the structures include 2 or 4
carbon atoms in sp-hybridization; the mass spectrum depends on the sign of the charge of fullerenes, so
difference the energy of ion clusters with the number n of carbon atoms is equal to D = CEn + + Eln <= 2fi = 10,74
eV, where CEn - the electron affinity, EIn - the ionization energy of the cluster. Secondary synthesis of fullerene
optimally carried out at the radiation power density of pulsed laser 0,1 <= W <= 0,4 MW /cm2.
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