CepxnpoBoasiiime U Me30CKONNYeckne CTpYKTypbl

K 70-netuto co gHs poxaeHns A.H. OmenbsH4yyka

28 wntong 2017 roma ormeuaer cBoil 70-nmeTHuil ro0uiei
uneH-koppecnonnieHT HAH Vxkpaunsl, npodeccop Anek-
cannp HukonaeBnu OMenbsiHUYK — HM3BECTHBIN (UMK U Op-
raHu3zarop Hayku. Ero HayuyHas AeATENBbHOCTb HEpPa3pbIBHO
cBs3aHa ¢ PU3UKO-TEXHUYECKUM MHCTUTYTOM HHU3KHX TeMIIe-
patyp um. b.1. Bepkuna, rie oH mpomien myTh OT aclupaHTa
JO PpyKOBOAUTENs OTAeda — Ha MpOTsHKeHUH 16 1er
AH. OMenbsHYyK BO3MIABILUL OTIEN CBEPXIPOBOIALIMX U
ME30CKOIMYECKUX CTPYKTYp. Anexcanap HukomaeBuu sBis-
€TCsl WIEHOM HECKOJIbKUX Y4EHBIX COBETOB U BXOJHUT B COCTaB
penaxponnoit komernn xypaaga OHT. Cpenn ydeHHKoB
A.H. OmenpsHuyka KaHIUAATH U TOKTOpa HayK. OH sIBIsieTCs
naypeatroM [ocymapcrBenHoii mpemun Ykpauusl 2006 T. B
001aCTH HAYKH W TEXHUKH 3a IIMKJ HAy4YHBIX padot «Iddek-
Thl CIIOHTAHHOI'O HapyIIEeHUs CUMMETpuM U (ha3oBble IIpe-
BpalleHus B (U3HKE IEMEHTApHBIX YacTHUL[ U (PU3UKE KOH-
JeHCUpOBaHHOro cocrosHus». B 2008 r. A.H. OmenbsHuyk
HarpaxxeH nouetHsiM 31akoM MOH Ykpaunsl. OH ynocToeH
npemun uM. b.11. Bepknna HAH Ykpaunst 3a 2016 1.

B kpyr unTepecoB Anexcanapa HukomaeBrda BXOAWUT mIHPo-
KU CIIEKTp HAy4YHBIX MpOOJeM: ciiabas CBEpXIPOBOAUMOCTD,
HEpaBHOBECHBIC SIBJICHUS B CBEPXIPOBOAHHKAX, BO30YKIaeMble
JICKPETHbIE KBAHTOBbIE cUCTeMbl. MHpPOBOI Hay4HOH obmiecT-
BEHHOCTU XOpoOIIO u3BecTHa Teopus Kymika—OMenbsHuyKa,
OIKCHIBAOIIAs TOKOBBIE COCTOSIHUS B MOCTUKOBBIX KOHTAKTaX C
HEINOCPECTBEHHON MPOBOAUMOCTBIO MEXTY CBEPXIPOBOIALILIM-

mu O6eperamu. A H. OMenbsiHUyK ¢ KOJUIeraMu CO3alld TEOPUI0
MUKPOKOHTAKTHOH CIEKTPOCKOIHUHU, KOTOpas OblLIa 3aperucTpu-
poBaHa Kak OTKpbITHE B 1988 T.

B nactosmuit crieneimyck @HT Bomumm ctatbu BUAHBIX
YUYEHBIX U3 Pa3sHBIX CTPAH, HAYYHBIE HHTEPECH] KOTOPBIX COB-
MaJaroT ¢ uHTepecamu Anexcanapa Hukonaesuda.

B cBoeil koHuenTyanbHOI crathe A. 3aTOCKUH JaeT Ipef-
CTaBJICHUE O COBPEMEHHOM COCTOSHUM UCCIIEIOBAHUN CTPYKTYp
Ha OCHOBE JKO3e()COHOBCKUX KYOUTOB M O IEpPCIEKTHBAX UX
pazBuTus. Kputudecku NpoaHaIU3UpPOBAaHbI BO3MOXKHOCTU CO-
BPEMEHHBIX IIPOTOTUIIOB KBAHTOBBIX KOMIIBIOTEPOB M JPYTHX
KBAHTOBBIX TEXHOJIOTUH; yKa3aHbl OTKPBITBIE BOIPOCHI TEOPHU
MHOT'UX UCKYCCTBEHHBIX aTOMOB JUISl OITMCAHUS METaMaTepHalloB
Y KBaHTOBBIX IPOLECCOPOB. TeOpUn U3MEPEHHUsI COCTOSIHHSL CHC-
TEM MHOTUX KyOUTOB NOCBSILEHA TAKXKE CTAaThsl aBTOPOB U3 U3-
BecTHOH (pupmbl D-Wave Systems, AJO. CmupnoBa u M.X.
AwmuHa, ¢ koTopeiMu A.H. OMenbsiHuyK 0IyOnuKoBal psa pabor
IO TEOPUU U IKCIEPUMEHTAIBHBIM HCCIEIOBAHUSIM CHCTEM C
JOKO3e()COHOBCKUMH KyOuTamu. B nmanHO# pabote aBTOpBI 00-
CYXIAIOT METOJ] TYHHENIBHOH CIIEKTPOCKOIIMH KyOUTOB IS pea-
JU3allid  KBaHTOBOM ToMorpaduu uX cocrosHuit. ['pymma
E. Mnbnuera u3 MucruryTa otonnsx texnonornii (Mema, Tep-
MaHus), ¢ koTopoil A.H. OMenbsiHUyK MHOTO JIET IUIOJ0TBOPHO
COTPYAHHMYAET, IPEICTaBIIA TEXHOIOTUYECKUM aceKT paboThl C
JoK03e(hCOHOBCKMMU KOHTakTamu. B ctatse I'. OnbcHepa ¢ coas-
TOpaMH OIUCAHbI METO/IbI CO3/IaHHsI KOHTAKTOB MaJIbIX Pa3MEpOB



Bcemynnenue

— Tak{e KOHTAaKThl BKHBI I Pealu3aliil KyOUTOB, MUKpO-
BOJHOBBIX JieTekTopoB, CKBH]] MarHUTOMETPOB M CBEPXIIPO-
BOJIHMKOBOM 1(poBoii anekTponuxu. B padore Ix. Kynepra ¢
coaBTopamu u3 MHCTHTYTa (POTOHHBIX TEXHOJIOTHI 0OCYKIAI0T-
CsI TEXHOJIOTMIECKUE aCTIeKThI M3TOTOBJICHHUS HU3KOTEMIIepaTyp-
HBIX M BBICOKOTEMIIEPATypHBIX [DKO3e()COHOBCKMX KOHTaKTOB
JUISL IPUKITAJTHBIX 1IeNel, pa3paboTaHbl IETEKTOPbl MUKPOBOJIHO-
BbIX ()OTOHOB, OOJIA[AIOIINE YyBCTBUTEILHOCTBIO, OM3KOH K
KBaHTOBOMY Iipenieny. B pabore H.B. KiieHoBa ¢ cropyaHukam,
m3 Mockssl 1 Hmkrero HoBroposa, M3y4eHO HCHONB30BaHHE
KyOHUTOB B CXeMaXx Jisi ObICTPOM OJHOKBAHTOBOM JIOTHKH, & TaK-
JKe TIPENICTABIICH U Pa3BUT TCOPETHUECKUN ammapaT AJIsi Omuca-
HUSL JUHAMHYECKOTO TOBEICHHUS TaKHX THOPHIHBIX CHCTEM,
BKJIFOYAIOIIMX KJIACCHYECKYI0O M KBAaHTOBYIO IOACHCTEMBI. B
paboTe y4eHHKOB U coTpyaHuKoB A.H. OMenbsiHIyKa U MX KOJI-
ner n3 HoBocuOupcka (A.H. CynataHoB u Jip.) ONKUCAHO MPOXOXK-
JieHre (OTOHOB Uepe3 CTPYKTYPY U3 JABYX KYOHTOB H JIBYX pe30-
HatopoB. Iloka3aHo, dYro Jjaxe B OTCYICTBHE MPSMOTO
B3aUMOJICICTBISL MEXIYy KyOUTaMU MPOXOXKACHUE (POTOHA MpH-
BOAUT K 3¢ (PeKTUBHOMY CLEILIEHUIO COCTOSHUM B CUCTEME.

B pabore M.A. Benoronosckoro u jap. comep>xurcsi 0030p
BO3MOXKHBIX peaM3aliii BHYTPEHHE IIYHTHPOBAHHBIX JHKO3e]-
COHOBCKMX KOHTaKTOB, HEOOXOAMMBIX [UIsi NPHUMEHCHUS B
CBEPXMPOBOIAIINX JOTHIECKUX CXeMaxX, U 0OCYKIaloTCsl OTHO-
CcsIIMecs K 9TOH NpobiieMe OpUTrHHATBHBIE YKCIIEPHMEHTAIbHBIC
pesynbrathl. B padore A.I'. CemenoBa u A.Jl. 3auxkuna mpen-
CTaBJICHO PA3BUTHE TCOPHU KBAaHTOBBIX (DITyKTyalWii AJIs caydas
TYHHEJIMPOBAHMSI KBAHTOB MAarHUTHOTO MOTOKA Yepe3 CBEPXIPO-
BOJUIIIIYI0 HAHOIPOBOJIOKY — ITOCJIC/IOBATEIBHO M METOIUIHO
M3JI0’KEHa TEOpHs, OCHOBaHHAs Ha Meroiuke Kemnnpima wHTe-
TPaiOB IO TPAEGKTOPWSIM, M TPEACTAaBICH Psii OPUTHHAIBHBIX
pe3yabraroB. B pabore 1. MaccapoTTu ¢ COaBTOpaMH KIIACCH-
(bUIMpOBaHO TOBEICHHE JHKO3E()COHOBCKMX KOHTAKTOB B He-
OOBIYHBIX THOPHIHBIX COEIMHEHHSX, 0a3upysach Ha OCOOEHHO-
crsix BAX Takux cucteM; mpessaraercsi HeHOMEHOIOTHUSCKHI
TIOJIXO/T OIHCAHUS COCAMHEHUH, XapaKTEePH3YIOIINXCS OTHOCH-
TENBHO BBICOKHMH IUIOTHOCTSIMHE KPHTHYECKOTo ToKa J,. O0cyx-
JaroTcst (hU3MUEecKHe MPOLECCHl, MPOUCXOMAIINE B BBHICOKOOM-
HBIX mepexonax. M.P. PaxMOHOB W COaBTOpHI mNpencTaBHIM
pe3yabrarsl Beraucienus xapakrepuctuk de-CKBU/os ¢ Tormo-
JIOTMYECKH HETPUBHAIBHBIME Oaphepamu. Takas MOCTaHOBKa
3a71a4d TI03BOJISIET MCCIIEOBATh TOK HE TOJBKO KYIEPOBKUX
map, HO 1 MaOPaHOBCKHX (PEPMHOHOB, & TAKXKE COOTHOILICHHE
9TUX IBYX cocTaBisiomux. B pabore B.K. Kopuesa u np. 06-
CY)KAAIOTCSI CBEPXIIPOBOISIIINE KBAHTOBBIC MACCUBBI, H3TOTOB-
JICHHBIE TIO HHOOHMEBOI TEXHOJIOTUH, KaK CPe/ICTBa JIMHEeapu3a-
MM OTKIMKA HAa MAarHUTHBIA CHTHAI W 3HAYUTEIHLHOTO
YBEJIMUYEHHUs TUHAMUYECKOTO JMara3oHa ero usMepenus. Iloa-
poOHO M3yYeHBI SUCHKM TaKUX MAcCHBOB, MPEICTaBIISIOIINE
coboii Tak HazeiBaeMbie O0u-CKBU/Ip1, — CKBU /b ¢ gono:n-
HHUTEIBHBIM HENUHEHHBIM MHAYKTHBHBIM 3JIEMEHTOM B BHJC
koHTakTa JIxo3e(coHa, NIYHTHPYIOMIET0 OCHOBHYIO HHIYK-
THBHOCTH KOHTYpa KBAHTOBaHHSI.

Pabora A. CuIOpeHKO pacKpbIBaeT aTMOc(epy HaydHOTO
MIOMCKa HOBBIX KBAaHTOBBIX SIBICHHI B CIIOMCTBIX TMOPHIHBIX

HAHOCTPYKTypaxX CBEPXIPOBOIHUK/PeppOMarHeTHK, oOHapy-
JKEHHE B HUX MHOTOIEPUOJHOIN BO3BPATHOW CBEPXIPOBOIH-
MOCTH, CIIMH-BEHTHJIBHOTO 3(QeKTa H BO3MOXHOCTH HX
MPAKTUYECKOTO NMPUMEHEHHs B OBICTPOJCHCTBYIOIINX CBEPX-
TIPOBOJITHUKOBBIX CIIMHOBBIX BeHTWIIX. Ctatbs 0. TalinykoBa
¢ coaBropamu m3 Muctutyra Makca [Inanka pasBuBaer HO-
BBIE METOJIbI MCCIIEAOBAHMUS TAKUX THOPUIHBIX HAHOCTPYKTYD C
MPUMEHEHHUEM CIUH-TIONSIPU30BaHHOM HelTpoHorpaduu. CraTbs
rpyrm A.JI. ConoBrea u P.B. BoBka n3 XappkoBa ¢ coaBTopamu
TIOCBSIIIIEHA HCCIICJIOBAHUIO BIIMSHMS JIONIMPOBAHMS IPA3CoIH-
MOM Ha TCEBJIOIIENb U (IIyKTYyallMOHHYIO IIPOBOJUMOCTH B MO-
Hokpucrayuie YPrBaCuO. AxueHT clenaH Ha B3auMOBIHSHHE
CBEPXIIPOBOJMMOCTH M MarHeTu3Ma. Psji HOBBIX 3KCHEpUMEH-
TQIBHBIX PE3YJAbTaTOB MHTEPIPETUPYIOTCS YCHICHHUEM BIIMSHUS
cobcrBenHoro mMarHetnsma PrBCO Ha cBolicTBa MOHOKpHCTAJI-
n0B. C.C. AocTooB U Ap. TEOPETHYECKU ONMCHIBAIOT TTPOXOXK-
JICHUE 3JICKTPOMATHUTHOW BOJIHBI 4epe3 (POTOHHBIA KpUCTAILI,
COCTOSAIIMI U3 IUAIEKTPUUECKUX CJIOEB U OJHOIO CIIOS CBEPX-
npoBojHuka. [locnequuit urpaer ponb aedexra B (GOTOHHOM
KPUCTAJUIE, W €r0 MPUCYTCTBHE MOXET NPHBOJHUTH K YBEIUYe-
HUIO  npospadHocTd  kpuctamna. HW.B.  KosnoB m
10.A. KonecHHUECHKO M3YUHIIH BIHSHUE MATHUTHOTO Ae()eKTa Ha
IUIOTHOCTh COCTOSIHUM M HaMarHWYCHHOCTH JIBYMEPHOTO JJICK-
TPOHHOTO Ta3a. ABTOPHI MPOJEMOHCTPHPOBAIH BIMSIHHUE CITHH-
OpOHTATIEHOTO B3aUMOACHCTBUS HA OCHMILIAIIMK PpHess mioT-
HOCTH 3JIEKTPOHHBIX COCTOSIHUI BOMIM3U pumecH. M. Mockarer
B CBOEH paloTe Mpe/CTaBuIl JACTAIbHBIA TEOPETHYECKHI aHAIN3
SMUCCUM OJJMHOYHBIX 3JIEKTPOHOB. ABTOp YYWTHIBAaeT HEHYJIe-
BYIO TEMIIEpaTypy M AEMOHCTPUPYET, YTO ITPU OIpeJeTIeHHON
CHMMETPHU HCTOYHHKA DJIEKTPOHOB BIMSHHE TEMIIEPAaTyphl Ha
smuccuro nopasisiercs. B padore B.E. [llarepauka ¢ xomieramu
00CyXJaeTcsl CO3AaHNe M IKCIIEPHIMEHTAIBHOE HCCIIEeI0BAHNE
TOHKOIJICHOYHBIX T'€TEPOCTPYKTYP, COCTOSIIUX M3 CBEPXIIPO-
BOJIILIMX OOKIIAJIOK CIUIaBa MOJIMO/IEHA ¢ peHHEM U TMOPUIHO-
r0 TOIYNPOBOJHUKOBOIO TYHHENBHOIO Oaphepa U3 HaHOpa3-
MEpPHOTO CJIoSi KpPEMHHsT C HaHOKJIacTepaMH BoJsb(pama.
BehicKka3aHO IPEANoIoKeHHe O BO3MOXHOCTU Peaau3allud pe-
JKMMa KYJIOHOBCKOH OJIOKaJIbl, pE30HAHCHOTO TYHHEITMPOBAHHS
U PE30HAHCHO-TIEPKOJALMOHHOTO MEXaHHW3Ma TPaHCIOpTa B
Takux cucreMmax. B coeit pabore b. VBneB o0cykaaer peiieHue
ypaBaennit llpenunrepa n Jupaka 1uisi omucaHus B3anMOZCH-
CTBUSI MEXY SIpaMU B MOJIEKYJIaX, KOTOpbIe MOTYT OBITh I10-
JIe3HBI JUISl ONIMCAHMsI HEOOBIYHBIX XMMHYECKHX CBSI3ei U 10/100-
HBIX ME30CKOIMYECKHX CHCTEeM. 3aKiIo4aeT BBIIYCK padora
npod. Oybotepa u3 Jlaboparopuu K. Onneca B Jlelinene B coas-
TOpCTBE ¢ HOOWISIpOM. B Hell aBTOpBI MOKAa3bIBAIOT, UTO AJICK-
TPOMAarHUTHOE TI0JIE B CBEPXIIPOBOJHUKE MOXKET OBITH OIHMCAHO,
BBO/ISI TIOHATHE ()OTOHOB C HEHYJICBOW MACCOH.

Penmaxropsr u aBTops! sToro Beimycka GHT mo3npasisror
Anexcanapa HukomnaeBuya ¢ 1o0u1eeM U KEIaloT eMy 340po-
BbSl M JIAJIbHEUIINX TBOPUYECKUX yCIEeXOB!

C.H. Illesuenxo
O.U. I03eghosuu
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