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YueHnbie CO3a/IM HOBBIH IBYMEPHBIH IMOJIHMED,
KOTOPBIH MPOBOIHUT TOK KaK MeTaJIJl

IaTta ny6nmukanuu: 07.02.2025

HccnepmoBaTenbCcKas I'PyIla COBEpPIINIa ITPOPHEIB B 00JIaCTH MaTepualoBedeHuUs,
pa3paboTaB HOBHIM ITOIUMEpP, 00JIagalonIuii CBOMCTBAMMU MeTaslioB. KoMaHa y4eHbBIX
BIEPBbIE CHUHTE3WpPOBajla MHOTOCJIOMHBIM OBYMEPHBIM KPUCTAJJ IIOJTHaHUIMHA
(2DPANI), cnocoOHBIN ITPOBOOUTE 3JIEKTPUYECKUN TOK aHAJIOTMYHO METaIJINYeCKUM
MaTepuanaM, IIpeolojieBass TpPaOAUIUMOHHBIE OTPaAaHUYEHUS IOJIUMEPHOH
IIPOBOAUMOCTH. ITOT PE3YIbTAaT OTKPHIBAET MYTh K CO3[aHUIO BEICOKO3(D(PEKTUBHBIX
ruOKUX 3JIEKTPOHHBIX YCTPOMCTB, 3J1€KTPOAOB, CEHCOPOB U APYTHUX MEepPenoBHIX
TEXHOJIOTHM.

[TpoBopsiIre MOMUMEPHl JaBHO IIPUBJIEKAIOT BHUMaHUe yUeHBIX Oarogaps CBoeu
JIETKOCTH, TUOKOCTH ¥ CIIOCOOHOCTH TPOBOAMUTH 3JIEKTPHUYECKHUU TOK. Takue
MaTepuanbl, KaK IIOJIMaHUIUH, TOJMUINPPOI U NOMUTHODEH, YKe UCIIONb3yIOTCS B
9JIEKTPOHUKE U OumoMenquIIMHE, HO UX 3(HEeKTUBHOCTh OTPaHUYEHa CI0KHOCTSIMHU C
IIepeHoCOoM 3apsfa MeXKAy IMOJIMMEPHBIMU HEeNsIMU. DTO NPENsITCTBUE COEPKUBAIIO
BHepeHMe MOJIMMEPOB B IPaKTUUYECKUEe TEXHOJIOTHH, OTPaHUYUBas UX BO3MOXKHOCTU
10 CPAaBHEHUIO C TPAAUIIMOHHBIMU MeTajlJlaMH1 U IIOTyIIPOBOTHUKAMMU.
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HUccnepoBatenu u3 MHCTUTYTa MaTepuanoBegeHus u uHxenepuu Hua6o (NIMTE)
KuTtaiickou akageMuu HayK COBMECTHO C KoJijieraMU U3 TeXHUYeCKOro yHuBEepCcuTeTa
Ipe3nena, MHCTUTYTA QU3UKU MUKPOCTPYKTYypHl OOmectBa Makca Ilnanka u CIC
nanoGUNE BRTA mnpepnnoXwuiay WHHOBallMOHHBIM METOL CHUHTe3a OBYMEPHOTO
nonuaHuIuHa. MCnonb3ys TOMOJIOTUYECKH HaOpaBJIeHHYI0 2D-monmMmepu3saluio
aHUWJIMHA Ha BOOHOU IIOBEPXHOCTHU C MOHOCJIOEM aHUOHHOI'O IIOBEPXHOCTHO-aKTUBHOT O
BeIlleCTBa, y4YeHBbIe CMOTJIM CO3OaTh CTAOUNIBbHYIO CTPYKTYPY C YHUKAJTbHBIMH
CBOUCTBaMHU.

OO6Opa30BaHHBIN ITOITUMEPHBIN KPUCTAII uMeeT pa3mep goMeHa 130-160 Mkm? u
TOJIIIMHY OT OEeCSITKOB OO COTEH HaHOMeTpOoB. Ero yHukanbHas pombOosgpuyecKkas
KpucTajuimdeckas pemeTka GopMupyeT cTtojaddaThle I-MaCCHUBBI C MEKCJIOMHBIM
paccrogaueM 3,59 A, uTto obGecmeunBaeT 3pPeKTUBHOE B3aUMOMENCTBUE MEXMY
CJIOSIMU U yJiy4dllaeT 3JI€eKTPOHHOE COIpsAXKeHue. ITU CTPYKTYypHBIE 0COOEHHOCTH
OBIJIM TMOATBEPIKAEHBI CIHEKTPOCKOINEN 3JeKTPOHHOTO CIMHOBOTO pe3OoHaHcCa U
pacdeTaMUd U3 IMEPBBEX INPUHIUIOB, OEMOHCTPUPYSA BBEICOKYIO CTEIIeHb
YOOPSAOOYEHHOCTU U yJIYyUYIIeHHBIEe NPOBOAAIINE CBOUWCTBA.

CUHTe3UpPOBaHHLIN IoNuMep o6jlafaeT 3KCTPAOPAUHAPHOM IIPOBOOMMOCTHIO,
9KCTpanmonupoBaHHOU Ha ypoBHe 200 CMm/cM, 4TO 3Ha4YUTEJIbHO IIPEBOCXOOUT
IMoKa3aTenu TPAOUIIMOHHBIX OPTaHUYECKUX ITOJTMMepPoB. B xome ucciemoBaHui OBIIO
BeIsABIIeHO, 4TO 2DPANI geMOoHCTpUpPyeT aHU30TPOIIHBEIM IEPEHOC 3apsga, IpU 3TOM
IIPOBOAMMOCTE BHe IIJIOCKOCTU mocTturaetr 7 CMm/cM, a B mjaockKoctu — 16 Cm/cM.
YcTporicTBa Ha OCHOBe HOBOI'O MaTepualjla nokKa3ajid MeTajlJINYeCKUU XapaKTep
TpaHCIOpPTa 3apsApa: II0 Mepe CHUXKEHHUS TeMIepaTyphl UX IIPOBOAUMOCTH
yBeIn4YMBajgach, 4TO SABJISETCS OTJIIMYUTEIbPHOM YEepPTOM MeTasljioB.

STOT IPOPHIB PeIIaeT OOHY U3 TJIaBHBLIX MPO00JIeM MOIMMEPHLIX MaTEPUAIOB —
HEOOCTATOYHLIM IIePEeHOC 3apsAfaa, BHI3BAHHBIM OTCYTCTBUEM CTPYKTYPHOTO
yInopsgodeHHsi. B oTnH4YMe OT TPamUIMOHHBIX NPOBOMSIINX IOJIMMEPOB, T'he
9JIEKTPONPOBOOHOCTh 3aBUCUT OT YPOBHS HOONMPOBAHUS, HOBBLIM MaTepualn
OEMOHCTPUPYET IPOBOOMMOCTh, aHAJIOTUYHYIO MEeTaIJIndyeckoi, 6e3 HeoOXOOMMOCTU
moOaBJIeHUS MOIIOJTHUTEIbHBIX ITPUMECEH.

PasButue 2DPANI oTKphIBaeT IMHPOKHE TNEPCHEKTUBH B o006acTu
MUKPO3JIEKTPOHUKY, TUOKOM 3JIEKTPOHUKYU, HAHOTEXHOJIOTUH M CEHCOPHBIX CUCTEM.
Bo3MOXKHBIE TPUMEHEHUS BKJIIOYAKOT CO3JaHWE TOHKOIIJIEHOYHBIX 3JIEKTPOAOB OIS
HOCHUMOM 3JIEKTPOHUKM, BHICOKO3(p(PEeKTUBHLIX HAaTYMUKOB, MaTepuUaloB MO
9JIEKTPOMarHuTHOTO 9KpPaHMPOBaAHUS U [aXe CBEPXIPOBOOHUKOBBIX TEXHOJIOTUMU.

Bypymiue ucciefoBaHUs COCPENOTOYATCs Ha MacHITaOMpPOBaHUM TEXHOJIOTUU
IIPOU3BOLCTBA, U3yUYEeHUU CTAaOMIILHOCTU MaTepuasa B Pa3JIUYHBIX YCIIOBUAX, @ TaKXKe
nHTerpauuu 2DPANI B cyliecTByOIINe 3JIEKTPOHHEBEIE YCTPOUCTBA. YUYEHBIE YBEPEHH,
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YTO OTKPBITHE HOBOT'O ME€TOOa CUHTE3a IBYMEPHEBIX KPUCTAJIJIOB IIOJIMAHUITINHA CTaHEeT
BAaXKHBIM IIIaroM Ha IIYTHM K CO3aHHNIO BBEICOKOIIPDOBOOAIIIMUX K TUOKHUX MaTepHualios,
CIIOCOOHBIX 3aMEHHUTh METaJIJIbl B psange KIII04YEeBBIX obnacren HAYKH U TEXHUKH.

CchbuiKa: «[IByMepHBIM KPUCTAaJlI IIOJINaHUuINHA C MeTalJInYeCKOU BHENIJIOCKOCTHOU
mpoBoguMocThio» DOI: 10.1038/s41586-024-08387-9.
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