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B 5TOM BBIYyCKE:!
HAHOCTPYKTYPbI, HAHOTEXHOJIOT'UA
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[Tot yenoBeka cOAEPKUT OHOMapKepbl COCTOSHUSA OpraHU3Ma, U CHOBA K OCHOBAM
aHaJIU3 €ro CoCTaBa IO3BOJISAET IIPOBOJUTH HEHHBA3MBHYIO JHUa-

THOCTHKY 3a0oJjieBaHMi (Hampumep, OOHApPYKHUTh TMOBBILCHUE | 4 Kak HOX CKBO3b Maciio, UJIH
YPOBHS caxapa B KPOBH), ONPEIENIATh MBIIIEUHOE TepeHanpsiKe- CEKPETHI PE3KHU I1OJUMEPOB
HUe, 00€3BOKMBAHKE, YPOBEHB cTpecca. B mocnennue roasl ObLIH

pa3paboTaHbl pa3iMyYHbIe BAPHAHTHI HOCHMBIX YCTPOMCTB, KOTO- | O [IpouynocTs TBEpIOIO
pbIC, K COXAJICHUIO, HC MOJAXOJST I HEIPEPBIBHOIO KOHTPOJIA, BOAOpOAa
MOCKOJIBKY IS TIOJIy4€HUs HEOOXOMMOr0 KOJIMYEeCTBa MOTa Tpe-

Oyercs win yBenudeHne (GU3NIecKOi Harpy3Ku Wil TEPMOCTHMY- OYJIJIEPEHBI N
nupoBaHue. [lepcreKTUBHBI CUCTEMBI, UCIIONB3YIONIUE s cOopa HAHOTPYBKHA

10Ta MUKPOQIIOUIHBIC KaHAbl. TeM He MeHee, U OHH HE JIMIICHBI
HEJIOCTATKOB — B ATHX KaHAJIaX CMEIIMBACTCS CBEXHH M CTapbIil
not. Mccnenosarenu u3 Pohang Univ. of Science and Technology
(FOxnas Kopest), BIOXHOBIICHHBIE KOJIOYKAMHU KaKTycCa, CO3alH
“mmacteipp” 17151 cOopa 1oTa, KOTOphIi o0ecrieunBaeT ObICTPBIN U

6 AnMa3HOE CTEKIIO
u3 pynnepeHon

MAT'HUTBI

HenpepbIBHBIH aHamm3 [1]. 7 EoTh TOMLKO MIL:
Komoukn kakTyca 00J1alaloT CIIOCOOHOCTBIO COOMpATh BIIAry us3 IMeTamop(o3bl aHTHDEPPO-
Bo31yxa. OHM uMerT GopMy KOHyca, JUaMETP KOTOPOIO YBEIH- MArHUTHOTO KPHCTAILIa
YpBaeTcs OT KOHYMKA K OCHOBaHMIO. Kamuisi, momaBmias Ha Ko- B TEpareplOBOM UMITYJIbCE
JTIOYKY, IMEET MEHBIIYI0 KPUBH3HY MOBEPXHOCTH OJIMXKE K OCHO-

BaHUIO, U OONbIIyI0 — ONMke K KOHYMKY. BennduHbl naBieHus MUKPOTEXHOJIOI'A

Jlamutaca, 3aBHCAIIME OT pajdyca KPUBH3HBI, TaKXKe pasHbIC, H
KaIuisl TOCTETIEHHO CIIBUTAETCS K OCHOBAHUIO KOMOYKH (puc. 1).
ABTOpBl paboThl [1] mo mMoTHBam Komrouku co3ganu 2D Muk-

8  JlazepHas Hape3Ka CTPpyH WIH
onTo(IIONIHBII pe30HaHC

PO/HAHOCTPYKTYPHYIO KOHCTPYKIIMIO Ut cOOpa Karelb moTa. KOH®EPEHIIAU
b 9 VIII Euro-Asian Symposium
f i “Trends in Magnetism”
(EASTMAG-2022), August
Moisture collecting 22-26, 2022, Kazan, Russia
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Puc. 1. a - ®ororpadus kakryca. b - Cxema IBMKEHHsS KaIUIM 10

KOJNIOUKE M MO0 CynepruapouIbHOMY KIMHOBHAHOMY KaHamy 2D
KOHCTPYKLMH aBTOpPOB [1].
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B 5TOl KOHCTPYKIIMM KIMHOBHAHBIE CYNEPTHIPO-
¢bunbHBIE KaHANBI B CymepruapoPoOHOM OKpyKe-
HUM pa3MeIIeHbl Ha JIBYX UJCHTUYHBIX (BEPXHEH U
HIDKHEH) IJIaCTHHAX W3 MOJUAMMETHIICHIOKCaHA
(ITAMC). Bepxuss miaactuHa (“Kpsimika”) 100aB-
JIeHa Ui TMPEIOTBpAIlCHHsS HMCIApPEHUs MoTa W3
OTKPBITHIX KaHAJIOB, a TaKXe JUI yJBOCHHUS JIaB-
nenus Jlammaca OGmaromapsi yBEJIHUYCHHIO TOBEpPX-
HOCTH KOHTakTa. KaHalel pacmmpsioTcst K HEHTPY

d
Top layer (PDMS)

Wedge-shaped pattern

I Superhydrophobic
Superhydrophilic

Bottom layer (PDMS)

Adhesive layer

CUCTEMBI, IJIe HaXOAWTCA pe3epByap aisi cOopa
nota auamerpoM 5 mwm. “Ilnmacteipp” ¢ MHUKpO-
GbIroUAHBIMU KaHaJaMH TPUKPEIIISETCS K KOXKe ¢

HOMOUIBIO JIByXCTOPOHHETO aATre3MOHHOIO CIIOS C
OTBEPCTHSAMH JUIA NOTa JUAMETPOM 2 B 6 MM, CO-
eIMHEHHBIMH CO BXOJaMH B KaHaibl. KOHCTpyK-
Ml XOpOIIO BUAHA Ha cxeme (puc. 2a). PoTorpa-
¢ust “ruacTeips’” Ha pyKe MpHUBEJCHa Ha puc. 2D.

10 mm

Puc. 2. a - Cxema “macteipst” Asist cOOpa MoTa Ha KOXKe YeJIOBeKa.
b - ®ororpadus ycrpoiicTBa, IPHUKPEIIEHHOTO K PYyKE.

Jis  co3maHust HAHOCTPYKTYPHOM cymepruipo-
(GuIBbHOI MOBEPXHOCTH pacTBOp HaHodacTul SiO;
B [IBA pacnbeuisin Ha cioit ITAMC, obpaboTan-
HBII B KUCJIOPOIHOM Tu1azmMe. C MOMOIIBIO JOTIOJI-
HUTEJIBHON XUMHUECKOH 00pabOTKH HEOOXOIUMbIE
YacTH MOBEPXHOCTH BOKPYT KaHAJIOB CIENANN CY-
neprusipo¢oOHbIMU. braromapst reomeTpun kaHa-
J0B (KJIMHBS) ¥ Pa3HbIX BETMYMH TOBEPXHOCTHBIX
SHEepruil cynepruipouibHbIX U cynepruapodoo-
HBIX 00JIaCcTEN KAIUIM II0Ta IOJ AEeHCTBUEM JaBiIe-
Hus Jlannaca HanmpaBislOTCS K LEHTPY, a HE OCTa-
[0TCs B KaHanax. COop moTta B pe3epByape Mmpouc-
XOJIUT, JaKe €clIM CHCTeMa OPUEHTHpPOBaHA Bep-
TuKanbHO. CKOpPOCTH cOOpa B JIBa pa3a BHIIIE, YEM
JUIS. KOHCTPYKIMH C TPSMBIMU MUKPO(DITIOUIHBIMU
KaHaJIaMH.

UcnpiTanusa “Ha Tene” ObUTM TPOBENCHBI IS CH-
CTEeMbI, 00beTUHAIONIEN pa3paboTaHHBIN HCCIen0-
BaTeIsIMU COOPHUK TOTa W CeHcop mota (puc. 3).
OTKIMKN IPUCOENMHEHHOTO K IJIACTBIPIO CEHCOPa
Ha OMOXMMHYECKHE KOMIIOHEHTHI MoTa (Ha mpuMe-
pe TIIOKO3bI U MOJIOYHOW KHCIIOTHI) OBUIH MOJTyYe-
HbI B TCUEHHUE 5 MUHYT.

1 j to,@1
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Puc. 3. HUcnbitanus “Ha tesne”. dororpadus npukper-
JICHHOM K pyKe CHUCTEeMBI, 00beInHIIomEel pa3paboTan-
HBIH COOpPHHUK 10Ta (“IUIACTHIPB”) M CEHCOP OTA.

COopHuK noTa, pazpaboTaHHbIi aBTOpamu [1], na-
€T BO3MOXHOCTh MPAKTHYECKH HETPEPBIBHO CJie-
JIMTh 32 COCTOSTHHEM OpraHu3Ma B PEeXKHME peajlb-
HOT'O BPEMEHH.

OAnekKkceesB

1.J.Sonetal., Adv. Mater. 33, 21027402021)



CHOBA K OCHOBAM

sO¢ desy MCotL
ftozd &34 tets®

[Ipouecc pe3ku marepuasioB 10 MOCIEIHEr0 Bpe-
MeHHU ObLI HempeackazyeMbIM. Y HEKOTOPbIX 00-
pasloB MPH OTPE3AHUH MPOUCXOJSAT CKOJIBI, U T10-
BEpXHOCTh Cpe3a OKasblBaeTcsi Heryaakoi. Ilpu-
4YeM MpU OJHUX TOJNIIMHAX Cpe3a OTPe3alTCs

GO M dzts,

Pezak

O6pazel

TJIAJKUE TOJIOCKH, a TPU JPYTHX — O00pa3yroTcs
EKQBY] 1 WPYORUEEHY Ji1a TORg JTPORT HETKO KOH-
TPOJIMPOBATh TEXHOJOTHYECKUE TPOIIECCHI, HEOO-
XOJMMO 3apaHee 3HaTb, OyJIeT MaTepuan CKabl-
BaThCs WU HeT. B crtatbe [1] uccinenoBarenu w3
Aarhus Univ. ([laaust) moapoOHO H3Yy4MIH IPO-
[ECC PE3KU HOXKOM IOJMMEPHBIX MaTEpHUaloB C
Pa3TUYHBIMU YIIPYTUMU CBOHCTBAMH U MEXaHM3-
MBI 00pa30BaHUs CKOJIOB.

1.2mm

Puc. 1. a - OGpa3zoBaHue NONOC U IENOK PH pe3Ke TOJIMMEPOB
0 - Pe3ka cimBOYHOIO Macia mpu pa3HbIX TEMIIEpaTypax
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Puc. 2. I'paduku cuna — yHa cpesa AJ1s Tpex MaTepuaioB
a — MOJMMETHUIMETAaKpUIIaT (CaMblil XPYIIKHii); O — MOJMOKCUMETHIICH; B — MOJMKApOOHAT (CaMblii TIACTHYHBbII)

ABTOpBI HCCIIEAOBAIM TPHU IOJHMMEpA: IMOJUME-
TunMeTakpuiar (oprerekio, PMMA), nonnokcu-
metuwiieH (POM), momukap6onar (PC). Otu Tpm
nosuMepa o0J1aJaoT CYIIECTBEHHO Pa3IMYarolu-
MHUCSl YIPYTUMH CBOMCTBaMHU: OpPICTEKJIO CaMoe
XpYIIKOE, a MOJIMKapOOHAT — CaMblil MJIACTUYHBIH.
Baxneimmm ¢GakTopoMm SBISETCS PACCTOSTHUE OT
Hayaja cpe3a J0 Kpas mMaTrepuajia: TOHKHE CpE3bl
MOTYT M3ru0aThecsi, a cpe3bl MOTOJNIIE HAYUHAIOT

4

JIOMAThCA, 3HAYUT, CYICCTBYET ONPCACICHHOC
3HA4YCHUC KpHTquCKOﬁ TOJIIHWHBI.

[Tonydyena ¢gopmyna JuIst KpUTUYECKON TOJIIIMHBL,
B KOTOPYIO BXOJAT YNPYTruid MOAYJb MaTepuaia,
C/IBUT'OBBII MOJYJb, YTOJI JIE3BUSl HOXA, U Ipyrue
Oe3pa3MepHbIe TapaMeTphl. DKCIEPUMEHTAITLHO
aBTOpHI [1] MccnenoBanu cuily, BO3HUKAIOIIYIO B
mpoLecce pe3ku TMOJIMMEpPOB, M XapaKTep STHX
MPOIIECCOB, U, ONPEACTUB KPUTUIECKYIO TOJIINHY,

1 Jemel,
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HOATBEPIMIN TEOPETHYECKYIO 3aBUCHMOCTh. O0-
Hapy>KUJIOCh, YTO B OPI'CTEKJIE IIENKN 00pa3yloTcs
Jaxe ~ OpU  cpe3ax  TOJIIMHOH  MEHbIIe
0.1 MM, Ha rpadukax (puc. 2a) BUAHO, YTO CHJIA,
JCUCTBYIOIIAs HAa HOX, TO PE3KO HapacTaeT, TO
CHIDKAETCS JI0 HYJIS, KOTJ]a MaTepral OTKAIbIBACT-
cs. B monmokcuMeTHieHe BUAEH MEPEXOid PeKu-
MOB — IPH MajbIX TOJIIMHAX CHJIa BBIXOAMT Ha
CTaIMOHApHBII YPOBEHB, a MPU TOJIIIMHE OOJbIIe
2.5 MM OHa MEHSIETCSI CKaYKOOOpa3HO — MaTepua
HAYMHACT OTKanbIBaThCs (puc. 20). [TonukapOonat
pexercsi 0e3 CKOJIOB BIUIOTH IO TOJIIMH 6 MM
(puc. 2B).

I/ICXOZ[SI nu3 TeOpeTI/I‘-IeCKI/IX HpeI[HOCLIJIOK, TCXHO-
JIOTH Ha TPOM3BOJICTBE MOTYT 3apaHee IpejcKa-
3aTh pe3yabTaT Pe3KH W BHIOpaTh HEOOXOIUMEIC
MeToauKK. Hampumep, IUisi XpyNKOro OpreTekiia
OOBIYHO UCTIONB3YETCS JIa3epHas, a He MEXaHU4e-
CKasi pe3ka. A B OBITY 9TH 3HAHHsSI TIOMOTYT JIYYIIIEe
nope3arbh Macjo JJisi HOBOTOJIHUX OyTepOpOIOB.
Kenaro Bcem uymtatensm IlepcTa cuacTimBOro
Hosoro I'ona!

34T aK o0®3yxKIeHusM,

1. RAghababaeetal., Phys Rev Lett 127, 235502
(2021).

ltesydesfls! Iso jteHBGE S
TBepawlii aroMapHBId BOJIOPOJ — OOBEKT JOCTa-
TOYHO HHTEpPECHBIM. [loMHUMO HETpaguUHMOHHOU
aTOMHOM CTPYKTYpBbI, KOTOPOH OH OYEBUIHO 00JIa-
JIaeT, TEOPETHYECKUE MCCIEIOBAHUS MPEICKa3bI-
BAIOT PsJ NPUCYIIUX €MY YHUKAJIbHBIX CBOWCTB,
Cpelu KOTOPbIX, HAPUMEDP, METAUIMYHOCTh U BbI-
COKOTEMIIepaTypHasi CBEPXIPOBOJUMOCTb. TBep-
JIbII aTOMapHBIM BOJOPOJA MOXKET KPHUCTAILIU30-
BaThCsl ¢ 0OPA30BAHUEM PA3IMYHBIX THUIIOB PEIIET-
KM JIMIIb NPU BBICOKMX, CYHIECTBEHHO BBIIIE aT-
MOC(EpHOTO JaBIEHUSAX (II0 HEKOTOPHIM OLIEHKAM
nopsiaka 600 I'Tla). OgHako mpuU MOCTENEHHOM
cuatun nasieHuss a0 ~200 I'Tla BOo3MOXKHOCTH
yaepKaTh TaKoe MeTacTaOMIIbHOE COCTOSIHHE BCE
ke ocraercs. [lepBONPUHIIUITHBIE pACYEThl, OCHO-
BaHHbIC Ha aHalu3€ (P)OHOHHBIX CHEKTPOB MpPH HY-
JIEBOM TeMIiepaType, MOATBEPKIAI0T, uTo (aza C
CHMMETpHEl KpucTauindeckoi perretku 14,/amd
(cM. puc.) JOMKHA CYIIECTBOBATh BIUIOTH 1O /IaB-
nenuit nopsaka 175 I'Tla. Ilpu stom ocraercs
BOIIPOC, HACKOJIBKO OHA YCTOMYMBA K Pa3IuYHBIM
TakKUM  Kak  Temmeparypa,

TOYCYHBIC IIC(bCKTBI u T.O.

©) |

CrpykTypa cBepxbsueek TBepaoro Bomopoaa |4/amdc monoBakaHcueil (yaajgeH aTOM CHHETO I[BETA), ABOMHOM
BakaHCHUeH (yIajaeHbl aTOMBI CHHETO M KPacHOTO I1BeTa) () B MEXI0Y3IHSIMH pa3iudHoro tuma (0, B, T). B ciydae
MEXJIOY3JIUH aToM, 0003HAUECHHBI CHHUM I[BETOM, IIOMEIICH B IICHTP MacC IPYIIbl aTOMOB, 0003HAYCHHBIX Kpac-

HBIM IBETOM

1 j to,@1
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[IpoBepuTh BOJOPOJ HA MPOYHOCTH PELIMIN ABTO-
pbl pabotel [1]. VX 3amHTEpecoBaiuM B MEPBYIO
ouepeslb MEXaHUYECKHE XapaKTepUCTHKU (Pa3bl
[4;/amd a umeHHO ee ynpyrue cBOMCTBa U CONPO-
THUBJICHHE oOpa3oBaHuto nedexToB. Teopernue-
CKMH aHaJM3 BBIIOJHAICS C TOMOIIBIO TEOPHUU
GbyHKIIMOHANA TUIOTHOCTH B mporpamme Quantum
Espresso ¢ npumenenuem ¢ynkuuonana PBE u
0a3uca MIOCKUX BOJH. Pacuer ympyrux nocrosH-
HBIX ITOKAa3aJl, YTO B JMaIla3oHe maBlieHmi 250 —
600 I'Tla mpUCYTCTBYIOT TpH OOJIACTH MEXaHUYE-
CKOHM HEyCTONYMBOCTH, U IIUPHUHA 3TUX OOJacTeit
YBEIUYMBACTCS C POCTOM JjaBieHus. [lpuumna
9TOr0 3aKJII0YAETCS B CYIIECTBOBAHUN HECKOJIBKUX
CTPYKTYPHBIX MUHUMYMOB ¢a3bl 141/amd nepexon
MEXIy KOTOPBIMH IPOUCXOAUT C HCKAKEHUEM
KpucTajuinieckor pemerku 1o Fddd-cummerpun.
[Io MHeHHMIO aBTOPOB, 3TO MOJTBEPXKAAET paHee
BBICKA3aHHYIO THIIOTE3y O TOM, YTO METaJuInde-
ckas (haza TBEpPIOro aTOMapHOro BOJOpOJA SIBIIS-
eTcs ©JMHCTBEHHOH, JJIsI KOTOPOH HaOogaeTcs
PEryJsIpHO HOBTOPSIOUIMICA C POCTOM JaBJICHHS
CTPYKTYPHBI TEPEX0J] MEXAy CHMMETPUSIMHU
[4;/amd u FDDD. [lnst ananusza nedexkroodpaso-
BaHMS B TBEPAOM BOJIOPOJE HMCCIEIOBATENN pac-
CMOTpEJIH HECKOJBKO THIOB TOYEYHBIX JE(PEKTOB
(cMm. puc.): BakaHCHIO ¥ OMBAKaHCHIO, KOT/Ia OJUH
WIN JIBa COCEJAHMX aTOMa yJalleHbl U3 MCXOJHOU
CBEPXBIYECHKH, COOTBETCTBEHHO, & TAK)KE MEXI0-
y3JIsl pa3jIMYHOrO THIIA, KOTJA JONOJHUTEIbHbIN
aTOM BOJIOPO/ia TIOMENIAeTCs B ONPEIEICHHYIO 00-
JacTh MEXAY aToMaMM KpucTajuia. Pe3ynbTarsl
pacueToB TOKa3ald, YTO OOpa3oBaHHE BaKaHCHMA
UrpaeT KJIIYEBYIO pOJib B pa3pylIeHUH MeTacTa-
oubHoro coctostuus. [Ipu naBnenun 265 I'Tla ux
paBHOBECHAs KOHIIEHTpalMs Ha aTOM JOCTHUTraeT
KPUTUYECKON BEITMUMHBI JTake BOIHM3H TeMIlepary-
pBl KHIIEHHUsS >KuAkoro renus. Takum oOpasom,
paspyiuierre ($a3pl TPOUCXOAUT TIPH 00Jiee BBICO-
KOM JIaBJIEHUH, YeM 3TO OBLIO MpEACKa3aHO paHee
n3 a”amm3a (QoHOHHBIX crekTpoB (~175 ITla),
CJIEZIOBATENIbHO, JUIS YCTOWYMBOCTH MeETauInye-
CKOI'0 BOJIOPOJa U BO3MOKHOM CBEPXIIPOBOANMO-
CTHM C KPUTHUYECKOW TeMIeparypoil, Oim3kod K
KOMHATHOM, 110 OLIEHKE aBTOPOB, TPeOYyIOTCS JaB-
nenusi, npesbimaromue 280 I'Tla. Ha mnepseiii
B3IJISAJl, pE3yJIbTAT HE BHyIIaeT ontumusma. OgHa-
KO OCTaHETCS JIM MEeTaJUIMYECKHH BOJOPOJ HEIO-
CTHKMMOM MEUYTOM WJIA Mbl BCE-TaKM KOrjJa-
HUOYIIb TOJIEPKUM €T0 B pyKaX, MOKaKET TOJIBKO
BpEMs.

OYJIUVIEPEHBI U HAHOTPYBKHA

¢ dzdzOL detsy Mls§ S dzs dL
HccnenoBatensM W3 HECKOJBKUX JIabopaTopuit
Kutas u [lBenuu [1] yaaiock HaCTONBKO yIayHO
pa3pymuTh QyIIEPEHBI, YTO B UTOTE ITO MPHUBEIIO
K 00pa3oBaHUIO anMa3omoAo0HBIX cTekol. OHu
MPOJICMOHCTPUPOBAIM, YTO HArpeBaHUE CIKATHIX
6aknbonoB Cg mNpUBOAUT K (POPMHUPOBAHUIO
aMOP(HBIX YIIEPOJHBIX MATEPUAIIOB C BBICOKUM
coaepkaHueM SpP-cBazed. [Ipu 3ToM KoHIEHTpa-
WSl SP-THOPH/N30BAHHBIX ATOMOB CYIIECTBEHHO
YBEIMYUBACTCS C POCTOM JIaBJICHUS Ha QYILICPEHBI
U JIOCTHTaeT CBOEro mMakcumyma (okomno 95%) B
Tak Ha3biBaeMol (aze AC-3 (puc. 1) npu 27 I'Tla,
KaK pa3, KOTrJia yrIepOAHbIE KJIETKU (yJUIEPEHOB
0€3BO3BpaTHO pa3pyLIAIOTCS.

Puc. 1. Anamu3 ob6pasua AC-3 ¢ momoripio IpocBedn-
BAMOLIEr0 3JIEKTpOHHOro Mukpockomna (IIOM): a —
I[IOM-u30bpaxkeHre ¢ MabIM yBeTHUeHHEM; b — moiy-
geHHOe C ToMoIneio IIOM BBICOKOTO pa3penieHus
n3o0paxenue, 00IacTH, BBIACICHHON JKEJITBIM KBajIpa-
TOM Ha a (Ha BCTaBKE MPHUBEACHO M300pakeHHUE, TOITy-
YEHHOE ¢ TIOMOIIBIO0 Judpakiwu 35eKkTpoHoB (SAED) B
TOH ke BBIOpaHHOU 00J1acTH); C — MOJYYCHHOE C T10-
MOIIbI0 00paTHOTO NpeoOpaszoBanusi Pypbe nz00pa-
’KeHHe, 00JIaCTH, BBIACICHHOM JKENTHIM MPSMOYTOJIb-
HUKOM Ha b. O6iacTu, ouepueHHbIe OPaHXEBBIMH TIPSI-
MOYTOJIBHUKAaMH, YKa3bIBAIOT HA CIIyYailHO OPHEHTHPO-
BaHHbBIE KJIACTEPHl C AJIMA30NOJO00HBIM CPEIHHUM IIO-
psakoM ¢ uaTepBanoM d okoso 2.2 A, koTopsie 1eMOH-

M. Ma C /1 OcBpupyloT anmMa3onofo0Hble TEOMETPUUECKHE XapaK-

1. K.S.Grishakov et al., Phylsett A 425
127876 (2022).

6

TCPUCTUKU (CM. BCTAaBKHM Ha pUCYHKE B IIpaBOM HUIKHCM
yriy).

1 4 el

W dzdzj
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AC-3

AC-4

AC-2 500 um
Puc. 2. WM3oOpaxkeHwe TOHKHUX CpPE30B 0OO0pa3IloB
amopHOro SP-yriepoga. Cpessl OBUTH MOTYHCHBI H3
00BEMHBIX 00pa3IlOB, CHHTE3UPOBAHHBIX TPH Pa3IIHd-
HBIX BEJIMYWHAX JaBJICHUS U Temreparypbl. Habmroma-
€TCsl 3aMeTHasl pPa3HHIlA B I[BETE IMPEICTABJICHHBIX 00-
pasLoB.

B xoHeyHOM MTOre aBTOpPBI MOJYYMIIM MpPAKTHYe-
CKH Oe3yInpedvHble, Mpo3pavyHbie 00pa3ibl aMopd-
HOro Sp-yriepoja MHJUIMMETPOBBIX pPa3MepoB
(puc. 2), ¢ BBICOKMM BBIXOJOM CHHTE3a, 3HAUM-
TEJIbHO MPEBBIMAIOIIUM TOT, KOTOPBIH yAaBaloch
JOCTUTHYTh B IPEIBIIYIINX aHAJIOTMYHBIX HCCIe-
JIOBaHUSX C MOMOLIbI0 HarpeBa (QyIepeHOB MpH
JABJICHUSIX, OJNM3KUX K TPAaHULE CXJIONBIBAHUS
Kapkaca. TakuMm oOpa3oM, NMpeBpalleHne CKoJIan-
CHUPOBaHHBIX ¢bynnepeHoB B amop(HBbIit
Sp -yriepoA IpeJcTaBiasieT co0oil MHIYIHpPOBaH-
HBI HarpeBaHueM (Pa3oBBIN MEPexXojl, MapameTpsl
KOTOPOTO MOYKHO KOHTPOJHUPOBAaTh, PETYIUPYS
naBieHue U temmeparypy. llpu sTtom kiroueBas
poJb A MOJY4YeHHs BBICOKOKAYECTBEHHBIX 00-
pasioB, (00 3TOM aBTOPHI YIIOMHHAIOT OTIENHHO)
OTBOJUTCSL Tpoleccy ObICTpOM 3akajku (OKOJIO
500 °C/cek). Tak, B CpaBHUTEIIBHOM SKCIIEPHUMEH-
T€ C HCIOJb30BAHUEM JIOCTATOYHO MEAJIEHHOTO
MOCTEIIEHHOTO TIOHMKEHUSI TeMmepaTypsl (Ipu-
MepHO 5 °C/MMH) mOJydYajcs MaTepuan C IMOBBI-
IIEHHOW KOHIIEHTpauueun sz-CBSISefl U, CIIEJOBa-
TEJIbHO, C MEHEe INPHUBJIEKATEIbHBIMUA XapaKTepH-
ctukamu. [lo cBoeil CTpykType KOHE4YHble 00pas-
1Bl (pHC. 2) MpeAcTaBIs0T co00il MHOXKECTBO Xa-
OTUYECKH OPUEHTHPOBAHHBIX KJIACTEPOB C ajiMa-
30M0J00HBIM ONMKHUM M CPETHUM HOPSIAKOM U
obmamaror Mukpotepaocthio 102 I'Tla, uro cpas-
HUMO C aJMa3aMH IPUPOJHOIO NPOUCXOKICHMS.
HanpHelmuit  moApoOHBIM — aHaNM3  (PU3UKO-
XUMHUYECKHX CBOMCTB “(yJUIEPEHOBBIX CTEKON
[OKa3aJl, 4YTO UX MOIYJb YNPYIOCTH COCTaBJISET
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1182 I'Tla, a TemmonposoaHocTs — 26 Br/M&. Uto
KacaeTcsli DJICKTPOHHBIX  XapaKTEPHCTHK, TO,
HaIpuMep, MIUPUHA 3alpeleHHON 30HbI BapbUPY-
erca B npegenax ot 1.85 mo 2.79 »B. D10 cymie-
CTBEHHO MEHBIIIE, YeM Y ajMa3a, OJIHAKO IMPEBbI-
[Ia€T COOTBETCTBYIOIIME BETWYUHBI JIJII HU3BECT-
HBIX KJIACCHYECKHUX MOJYIPOBOJHUKOB, TAKUX KaK
KpeMHUU win repmanuid. [logBoas UToru, MOKHO
CKa3aTh, 4TO, BO-TIEPBBIX, PE3YyJbTaThl, MPEACTAB-
JeHHbIe B pabore [l], BHOCAT CyIIECTBEHHBIM
(byHIaMEeHTaIBHBINA BKJIAJ B Pa3BUTHE TEXHOJIOTUI
MOJTy4eHHUs OOBEMHBIX aMOP(HBIX MaTEPHUATIOB C
IIOMOILIBIO BO3ACHUCTBUS BBICOKMX MOaBIICHUN U
TEeMIIepaTyp, a BO-BTOPBIX, CHHTE3UPOBAHHOE aB-
TopaMu “(yJITIEepeHOBOE CTEKIIO” Onaromaps CBO-
UM TIPEBOCXOJHBIM MEXaHUYCCKUM, TEPMHUCCKUM
U DJICKTPOHHBIM XapaKTEPUCTUKAM OTKPBIBACT HO-
BBI€ ITUPOKHE BO3MOYKHOCTH IPAKTUYECKOTO IMPH-
MeHEeHUsT aMOp(HBIX TBepAbIX Ten. Hampumep, Ta-
KM€ CTEKJIa BIIOJIHE MOTYT 3aMEHUTH MPHUBBIYHOE
Gorilla Glass, moBceMeCTHO PUMEHSIEMOE B JHC-
TUIeSIX HAIIUX MOOMJIbHBIX YCTPOMCTB.

M.Macnos

1.Y Shang et al., Naturg99, 599 (202).

MAT'HUTBHBI
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CBepXxObICTpBIf MarHeTU3M — aKTUBHO Pa3BUBaIO-
mascs o0acTh Ha CThIKE (PU3MKM MAarHUTHBIX SB-
JEHUI ¥ UMIYJIbCHOW (PEMTOCEKYHIHOH ONTHKHU.
B yacTHOCTH, ONTHYECKOE BO3JIEHCTBUE YIBTPAKO-
POTKMMH HMMIYJIbCAMH HAa MAarHUTHYIO Cpeay OT-
KpBIBAeT AJI1 KOMIBIOTEPHOM NMaMATH MEPCIEKTH-
BbI, KOTOPBIE MBI ONIMCBHIBAJIM paHee Kak ‘‘crpare-
ruro 20/20”: mepexnrodats cnuH 3a 20 mUKoce-
KYyHJ, 3aTpaduBas npu 3ToM Bcero 20 aTTomXKo-
yneil sHepruu. DTOT pe3ynbTaT ObUT MOJIyYyeH B
2017 r. B Radboud Univ. (Hugepnanasi) Ha KO-
0anbT-3aMEIIEeHHBIX TUIEHKaX (heppuTOB-TpaHATOB
(cm. IepcT [1]).

B aToT pa3 uccienoBaTenu U3 3TOr0 yHUBEPCUTETA
COBMECTHO C y4€HBIMH U3 PU3NKO-TEXHUYECKOTO
uHctutyta uM. A.®. Modde nu Uuctutyra obuieit
¢uszukn um. A.M. [IpoxopoBa PAH B kauecTBe
o0BeKTa HcciaeoBaHusl BbIOpanu aHTH(eppomar-
Hetuk COF; (puc. 1a). Bo3nelicTBue KOPOTKUX UM-
IyJIbCOB HE NPUBEJIO K IEPEKIIOUYEHUIO CIIUHOB,
HO pe3y/lbTaT OKa3aJCsi HE MEHEE MHTPUTYIOIIUM,
a pabora OblI1a ONMyOJIMKOBaHa B JKypHaye Science

2]
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Puc. 1. a— Cxemarndeckoe n300pakeHHE HAKAYKH TEPareplioBbIM HMITYIbCOM (M300pakeH CHHUM) U CYMTHIBAHUS
MarHMTHOTO COCTOsTHUS suciiku antudeppomarneTrka CoF, ¢ ucnons3oBanueM 3ddexra Dapasest MpoOHBIM UM-
MyJTECOM HH(PPAKpacCHOTO M3Ny4deHHs (TI0Ka3aH KPacHbIM): O — BO30ykaeHne (OHOHHBIX MO {1y TIPU TTOCPEACTBE
MarHoHHBIX BO30YKAEHUN Q. HaCcTOTHI MEPEX0I0B MEXKAY YPOBHSAMHU COCTABISIIOT puMmepHo 1TT .

CrinHOBasI MOJICUCTEMa KpUCTauIa 0OBIYHO ciabo
CBs3aHA C PENIETOYHON: MarHoHbl ¢ (HOHOHAMU
MIPaKTUYECKH HE B3aUMOACHCTBYIOT. JTO OOCTOS-
TENbCTBO U CIIOCOOCTBYET YCTOWYMBOCTU MAarHHT-
HOU MaMSTH 1O OTHOUICHHUIO K TETIOBBIM (IIYKTY-
arusM. OHAKO MPH OMpEeNIeHHON TeMmeparype
MarHoHHble BO30yxnaeHus B COF, oka3wIBarOTCA
“Ha MONMyTH” TO PHEPTUU 10 YPOBHS (DOHOHHBIX
Moz (puc. 10) 1 TOTOMY MOTYT CIY’KUTbh CBA3YIO-
MM 3BEHOM TMpU BO30YKJIEHUU (OHOHOB C HC-
MOJIb30BAHUEM TEPAreplOBbIX UMITYJIbCOB (MMEH-
HO 3TOMY JHaIla30Hy COOTBETCTBYET PACCTOSHUE
Mexay ypoBHsAMH). [Ipm nuKOCeKyHIHOW nmu-
TEIbHOCTU HMITYJIbCA TEPareploBOd HAKAauKH
ycIeBaeT MPONTH BCEro OJIMH MEpPUO] KoJeOaHUs
JJIEKTPOMAarHUTHOIO IOJII: HAa MIHOBEHHUE aHTH-
(deppoMarHeTUK CTAHOBUTCS Kak OYATO ApyruM
MaTepuajioM - B HEM TOSBIIECTCS HEHYJEeBas
HAaMarHWYeHHOCTh, @ CIIMH-(POHOHHOE B3aUMO/IEH-
CTBUE MHOI'OKPAaTHO BO3pacTaeT.

TeparepnoBele METOABI HE TOJIBKO IO3BOJISIOT
U3ydaTh CBOICTBa aHTHU(EpPpPOMArHeTUKOB Ha IH-
KOCEKYH/JIHBIX BPEMEHHBIX MHTEpBAlaX, HO TAKKE
MOMOTYT HalTH CHocoObl ONTHUYECKOW 3amucu
MarHuTHOM wuHGbOpManMu B aHTHU(EppOMarHeTH-
Kax C BBICOKUM OBICTpPOACHCTBHEM U yIbTpama-
JIBIMH DHEPro3aTpaTami.

MUKPOTEXHOJIOI'MHA
| OL § tedzOW
toJ L 5dz0 dzf
Tpu roma Ha3zax M300peTeHUE JTA3ePHOTO MUHIETA
— MHCTPYMEHTA, MO3BOJISIOLIEI0 MaHUIYJIUPOBAaTh
MUKPOHHBIMHU JTUIJICKTPUYECKUMU OOBEKTAMH C
MOMOIIBIO C(OKYCHPOBAHHOTO JIa3€pPHOTO U3JIyde-
Hus, ObUI0 oTMeueHo HoOeneBckoi mpemwueit 1o
¢busnke. A MOXET JIM JIa3epHBIM JIyd yNpaBIsaTh
Oosee KpymHbIMM OOBEKTaMH, TAaKUMH, KaK CTPys
BOJIbI, HarpuMep? DTUM BOMPOCOM 3aJaHCh HC-
cleloBaTeN U3 HECKOJIbKUX JiabopaTopuil Kuras
[1]. UccnenoBanus MPUBETH WX K OTKPBITHIO SB-
JIeHUs,, KOTOpPOE€ OHHM Ha3Balu ‘‘ONTOQIIIOUIHBIM
pe3oHaHcoM” ApOOJeHHs] CTPYHM >KHJIKOCTH Ha
Kaljli OJUHAKOBOIO pa3Mepa IpHU BO3ACHCTBUU
HENPEPBIBHOIO U3JTyYEHUS JIa3epa.

Cuna naBneHusi cBeTa Jake OT JOCTaTOYHO MOIII-
Horo (~1 BT) HempepbIBHOTO ja3epa COCTaBiseT
BCETO HAaHOHBIOTOH. OJIHAKO B CHUTyallul HEYCTOM-
YMBOCTU OHA MOXKET cTaTh pemaromen. Kiaccuue-
CKUM MpPHUMEpPOM TaKOIro SIBJICHHS SBISETCS He-
ycroiunBocTh Panes-Ilnato — cnontanHnoe pa3ou-
€HHE CTPyH TeKyIleH >XUAKOCTH Ha Kalulk TOJ
JEHCTBUEM KalUJUISIPHBIX BOJH, BIEPBBIE HAOIIO-
nasmeecs XKozedpowm [lnaro eme B 1873 rony.

ATMaT ak (B cBoeM skcrepiumente aBTopsl [ 1] pokycuposamm

1. MNe p 2418 bl.123/24,c. 10 (2017).

2. E.A.Mashkovicletal., Science874, 1608
(2021)

Jy4 CBeTa OT Jla3epa Ha CTPYIO KUIAKOCTH (BOJBI U
CITUPTOBBIX PACTBOPOB PA3JIMYHBIX KOHIICHTpA-
uui). Yepez 100 mc mocie BKIIOYEHUs Ja3epa
TOYKa OTpBIBA Kallelb CTAOMIM3UPYETCS HUXKE
c(hOKYCHpPOBAHHOTO JTyda: YeM MOIIHEE Ja3ep, TeM
OJIM>Ke TOYKa OTPhIBA K TOUKE oKyca.

1 jhel,
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Puc. 1. a — JIyu na3epa, mornagaromuii B BOIHOBO/I, 00pa30BaHHBIN CTPyeid, CHOCOOCTBYET Pa3OUEHHIO ee Ha KaIlIH,
0 — dazoBas guarpaMma ‘“onTOQIIFOMIHOTO pe30HaHCca” B KOOPAHWHATAX MOIMHOCTH JIa3epa/pacCTOSTHUE O COILIA,
U3 KOTOPOTO TEYET CTPYSI, JeJIEHHOE Ha paauyc cTpyd. MInmrocTpanuu cralilmoHapHOTo pekuMa | 1 IByX HecTaiuo-

HapubixX (1 u 1) npuBenens! Ha goTo crpasa.

Kanunnspueie BoaHbI, Oerymme mno cTpye, 3a c4eT
MEPUOIUYECKH HAPYIIAKOUIErOCs YCJIOBHS MOJHO-
ro BHYTPEHHETO OTpaXCHHS, MPUBOIAT K Iepe-
MEHHOM CuJI€ JIaBJIEHHWsS CBETa Ha IOBEPXHOCTH
CTPYH, KOTOpasi MEHSETCS C TOW K€ 4YacTOTOH, C
Kakol KonebneTcss MOBepXHOCTh. B pesynbrare
BO3HHUKAET SIBJICHUE TMOJMUTKH KOJeOaHUM T10-
BEPXHOCTH CTPYHM 3a CYET HHEPruu Jiyya Jaszepa,
KOTOpPO€ aBTOPHI U HA3BIBAIOT ‘‘ONTO(IIOUTHBIM
pe3oHaHcoM”. @azoBas AuarpaMmMa Iepexoaa B
STOT PEXUM TOKa3zaHa Ha puc. 10: Hapsgy ¢ MU-
HUMaJIbHOM MONIHOCTBIO CYIIECTBYET M MAaKCH-
MajbHas, TPU KOTOPOH BO3MYIIEHUS, BHOCUMBIE
Ja3epoM, CIMILIKOM BEIUKH JJi1 BO3HUKHOBEHMS
CTallMOHAapHOTrO pekuma. YeM panplie OT coruia
BBIOMpaeTCcsT MECTO B CTpye, TeM Oojiee OHa He-
YCTOWUYMBA, U TeM 0oJiee y3KMM CTAaHOBUTCS JHa-
Ma30H pa3peUIEHHBIX BEJIMYUH MOIIHOCTH. Morr-
HOCTb Jla3epa, HeoOXOIUMYIO JUIsl pa3pbiBa CTPYH,
MO>XHO YMEHBIIUTh, €CIIH UCHOJIb30BaTh KMJIKOCTb
C MEHBIIMM TIOBEPXHOCTHBIM HATSIKEHUEM, YTO
MOHSATHO, TaK KakK MPU 3TOM MOBEPXHOCTh CTPYH
OoJsiee moJBEpPKEHA BO3/ECUCTBUIO CHJIBI JaBIICHUS
ceera. lns crpyu cnupta ¢ paguycom 100 MM u
Ja3zepa MOIIHOCTBIO 1.5 BT amMmuTyny HadanbHO-
ro OTKJIOHEHHUS, BBI3BAHHOI'O JIaBJIICHHUEM CBETA,
MOXHO OILIEHUTh Kak 10 HM, 4TO MO MOPSAKY Be-
JUYUHBI COIJIACYETCS C JKCIEPUMEHTAIbHON Be-
JUYMHOM 5 HM.

ITockonpKy cTaHIapTHOE OTKJIOHEHHE pa3Mepa
Kaneiab ymenbimaercs ¢ 20% s CIIOHTaHHOTO
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paszouenus 10 1% B pexxumMe onTo(IIIOUIHOTO pe-
30HAHCa, TO 3TO SBJICHHE MOKHO HCIIOJIb30BaTh B
NPUHTEpax, MyJbBEPU3aTOPaX U MUKPODIIOMITHBIX
CXeMax.

AllaTakKkos

1. H.Liu et al., Phys. Re\ett 127, 244502
(2021).
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VIII Euro -Asian Symposium
ATr endgnetsmoMa
(EASTMAG-2022), August
22-26, 2022 Kazan, Russia

EASTMAG-2022 is  pro-

grammed with a hybrid model of online and of-
fline conference. Speakers could choose to speak
on site or online if they cannot attend in person.

Kazan, Russ\®

Moreover, all the speakers and participants would
have the great opportunity to submit papers. The
approved papers will be published in the following
journals: The Physics of Metals and Metallography
(Springer); Applied Magnetic Resonance (Spring-
er); Journal of Physics: Conference Series (IOP
Publishing); and Magnetic Resonance in Solids.
Electronic Journal (KFU), which are indexed by
WoS (Clarivate), Scimago (Scopus) databases.
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2022. ;
Notification of acceptance/rejection will be d 1 Shiee sd!
emailed by end of - May, 2022. dgopBaH /ucC OO

Any queries about the conference can be directed

CHAT CcO cHI@WpHW.
to the electronic address:eastmag2022 @Kkfti.knc.ru T
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The meeting Web site will operate after New Year Hnw, o
holidays and will be announced later. CToswnn 3 aB @B
f ) B 4 pKWUX @aBraHisabxH

Web site: http://kfti.kncru/EASTMA@022/ Uac HacTynaerT -
3BOHOM OOKa&®mK® XpPpycCcTanrn
Bxoagnt B Bae TmBMOM TOPpPX
MycTb NnoceTuT Bac ypgadya,
MycTb BAOXHOBEHbe nNpupagert
MycTb Bawa Xu@wb CcTaHeT
B HoBbin, HavaBwumncsa ropg!
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