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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOI BYEHOI pagu): [ 64.245.01
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Kopg 3a €IPIIOY: 14351499
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil HAYKOBUIA IEHTP "XapKiBChKuii (isnko-

TexHiyHuM incturyT" HAH Ykpainu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.21

Tema guceprauii:
1. BucokonosiboBe pOpMyBaHHS roJI9aTUX HAHOEMITepiB [IPU HUB3bKUX TEMIIepaTypax

2. High-field formation of needle nanoemitters at low temperatures

Pedepar:

1. O6'eKT: 11071bOBi rOIYaATI EMITEPH 10HIB i €J1eKTPOHIB. MeTa: BCTaHOBJIEHHS (Pi3MYHUX 3aKOHOMIpHOCTEN
(dopMmyBaHHS aTOMHOI Tororpadii TBEpAUX TiJl B CUJIBHUX €JIEKTPUYHUX NOJISIX i MiIBUIIEHHS €(PeKTUBHOCTI
IIpOlLIeCiB BUCOKOII0JIbOBOI 0OPOOKY [TOBEPXHI rOJYaTHX HAHOEMITepiB IIPU HU3bKUX TeMIlepaTypax. Metonu:
KOMIT'IOTEPHE MOJIE/IIOBAHHS €JIEKTPUYHUX I10J1iB, MaTEMAaTU4YHE MOJIE/IIOBAHHS MEX PO3IOJiNly B 00EpPHEHOMY
IIPOCTOPi METOJOM MOJIEKYJISIPHOI CTaTUKU, METOJ, MOJIEKYJIIPHOI IMHAMIKH, [TOJIbOBA €JIEKTPOHHA MiKPOCKOITi,
MIPOCBiYyIOYa €JIEKTPOHHA MIKPOCKOTIiSl 1 HU3bKOTEMIIEpAaTypHa 10J1bOBA iI0HHA MiKpOCKoIid. PesysbraTtu: Bnepme
OyJsi1 po3paxoBaHi KoeQillieHTH MiICUIEHHS €JIEKTPUYHOTO 10715 HaJ, [I0BEPXHEI0 HAaHOEMITepiB, 1110 MalOTh CKJIA/IHi
6araTopiBHeBi KOHQIrypaii i Tako>XX po3paxoBaHi TPAeKTOPii 3apsIpKEHNX YACTUHOK y TaKUX MOJIsIX. BcTaHOBIIEHO,
110 Tpu (POpMYBaHHI IOBEPXHi TBEPAMX Tijl HABAHTA)KEHHSIM iMITyJIbCHUM €JIEKTPUYHUM I0JIEM BiIOyBa€TbCS

€KpaHyBaHHS [TOBEPXHi 06'€MHIM €JIEKTPUYHUM 3aPsiJOM i0HiB, 5IKi YTBOPIOIOTHCS IIPYU BUCOKOUIBUAKICHOMY



[I0JIbOBOMY BUIIAPOBYBaHHi. Briepie 3 ypaxyBaHHSM ONPABKU Ha €KPaHYBaHHS IIPOCTOPOBUM 3apsilOM BU3HA4YEHI
rpaHMYHi MeXaHiYHi HaBaHTaX€HHSI, 1[0 BUTPUMYIOTbCSI MOHOKPUCTATIYHUMU HaHOOO ekTamu. ['any3p

BUKOPUCTaHHS: ¢i3uKa TBepaoro Tiza, HaHOodiI3UKa

2. Object: field needle emitters of ions and electrons. The purpose: the determination of physical laws of formation
of atomic topography of solids in high electric fields and increase of efficiency of the high-field surface treatments
of needle nanoemitters at low temperatures. Methods: computer modelling of electric fields, mathematical
modelling of interfaces in reciprocal space by method of a molecular static, method of molecular dynamics, the
field electronic microscopy, transmission electron microscopy and low-temperature field ion microscopy. Results:
For the first time enhancement factors for an electric field above a surface of nanoemitters with complex
multilevel configurations are calculated, trajectories of the charged particles in such fields are calculated. It is
established, that at formation of a surface of solids by high electric fields, shielding a surface by the spatial electric
charge created by positively charged ions occurred. For the first time in view of the shielding by a spatial charge,
the limiting mechanical stresses at nanoobjects are determined. Field of application: physics of solid state,
nanophysics
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