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“A joint balancing zone will make the Danish/Swedish gas market more interesting. We will now begin to devel-
op the solution in collaboration with the market bodies concerned in order to optimise the value,” said Jeppe Dang,
Director, Gas System Operator, Energinet.

The project has its own website https://en.energinet.dk/Gas/Shippers/Swedegas-Joint-Balancing-Zone
For further information, please contact Saila Horttanainen, Vice President, Communications, Swedegas, +46 70 622 76 06,
or Jeppe Dang, Director, Gas System Operator, Energinet, +45 23 33 88 05.

Fact file: Swedegas

Swedegas is an infrastructure company that invests in smart energy systems. The company owns the gas transmission network,
transporting energy to distributors and directly connected customers. Extending from Drager in Denmark to Stenungsund in Swe-
den, the network supplies 33 municipal areas with gas, as well as industrial enterprises, combined heat and power plants and filling
stations. Swedegas is in the process of developing new infrastructure for biogas, hydrogen gas and liquefied natural gas (LNG).

Fact file: Energinet

Energinet is an independent public enterprise, owned by the Danish Ministry of Climate, Energy and Building. It owns, oper-
ates and develops the electricity and gas transmission networks in Denmark with the aim of integrating more renewable energy,
maintaining security of supply, and ensuring market access to the networks on equal terms. The company is developing the gas
transmission network to prepare it for the energy solutions of the future. It is also constructing new cross-border pipelines and
working to make gas more eco-friendly.
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TenuioBasi aBTOMaTHKA Ha TPeTh CHU3UT pacxoabl HAa oTomieHue BIHX

ITpy pexOHCTPYKINHK CETH TEIIOCHA0KEHNUS UCTI0Ib30BaHO obopynoBanue «Jlandocey.

B xonue 2017 roga ObuIM MOJBEIEHBI HTOTH TECTOBOM SKCIUTyaTallMM CUCTEMBI JMCIETYEPHU3ALMN NHIUBHYallb-
HBIX TemoBbIX MyHKTOB AUMC Comfort Contour Ha Tepputopun BJIHX. DT0 perieHue crano 4yacTeio KpyImHOMAC-
mTabHOTO MPOEKTa PEKOHCTPYKIIMH CUCTEMBI TEIUIOCHA0KEHHSI TTIaBHOW BBICTaBKU CTPaHBI.
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«Heo0xoauMocTh MOJISPHU3AIIH CUCTEMBI TEIUIOCHA0KEHU, CIIpoeKTHpoBaHHOH emme B 1930—1950-x romax mpu
CTPOUTENBCTBE BHICTABKH M JJaBHO HCUEpINABIIEH CBOI pecypc, ObUIa MPOJMKTOBaHA HEJOCTATOYHOH 3((EKTUBHO-
CTBIO ee paboTel. B gacTHOCTH, OBIIM 3apUKCHPOBAHBI POCT PacXoAa CETEBOW BOJIBI M MOBCEMECTHOE HApPYIICHHUE
MPOEKTHBIX THAPABINIECKUX PEXKUMOBY, — pacckazan KoHCTaHTHH XOXJIOB, 3aMECTUTENh ICHEPAIBHOTO JUPEKTOpa
1o HanpasieHuro «TennoaBToMaTHKa» HHKEHEPHOTO LIEHTpa KOMINaHUuK «Pycamkomy.

HoBas cucrema TemiocHa0XeHus peaii30BaHa ¢ IPUMEHEHUEM aBTOMaTH3HPOBaHHBIX y3JI0B yrpaBieHus (AYY)
Danfoss. O6opynoBaHHe y)X€ YCTaHOBJICHO B MHIUBHIYAIbHBIX TEIUIOBBIX ITyHKTax 48 3MaHMI BBHICTABKH, BKJIIOYAs
MaBWIBOHBI «3emiefienuey, «3apaBooxpaneruey, «Kocmoce» u «KponukoBoacTBoy, Ha odepenu — «LleHTpanbHbIiD 1
«®Pu3nka». X0oTs MHOTHE NMaBUIbOHBI cefiuac pecTaBpUPYIOTCS, IOCIE BHEAPEHUs HOBOHM CHCTEMBI OOLIUM pacxon
terioHocutens B kotenpHol BJIHX cokparumics ¢ 2 100 1/4 go 1 400 1/4.

PaspaboTaHHbIEe ClIEMANINCTAMH TEXHUUECKHUE PEIICHHS TO3BOIMIA CMOHTHPOBATh HOBBIE aBTOMAaTH3NPOBAHHbIC
TETIOBBIE Y3JIBI )K€ B TIOMELICHHUSIX CKPOMHBIX Pa3MEpOB. DTO OKa3aloCch OCOOEHHO Ba)KHO, ITOCKOJBKY HA TEPPH-
topun BJIHX mcmonb30Banucek ycrapeBIme THIPO3ICBATOPHBIE CHCTEMBL, TpeOyIomie MUHUMYM Mecta. Hamprmep,
B TOM JK€ OTPaHHYEHHOM IIPOCTPAHCTBE OBLT pa3MmenieH y3en cmemennus Tima AAY-K B masmmsore Ne 137, roe pac-
MOJI0KEH JETCKUH cal «/[eTcKoe IMocoabCTBOY.

Kak o0BsiCHSET 3aMeCTHTENb ANPEKTOPa OT/eJNa TETIIOBOM aBTOMAaTHKK Bsuecnas I'yH, 3amady yrpocTHiIo HaIH-
yre y «J/langpoce» Habopa CTaHIAPTHBIX THIIOBBIX PELICHUH AJsL Y3JI0B CMELICHHUS ¢ Pa30MBKOM MO TEIUIOBBIM MOILII-
HOCTSIM. A TNpUMEHEHHE CHUCTEMBI JUCIETYEPH3AIlMH TEIIOBBIX Y3JI0B IO3BOJMT IKCIUIyaTHUPYIOIIEMY INEpPCOHATY
KOPPEKTUPOBaTh TUApPABIMYECKHH pexxuM ceTH U kotenbHo BJIHX. Yyer temoBoif sHeprum Oyaer LEHTpalIn3o-
BaHHBIM, 3aTpaThl a00HEHTOB HAa OTOIUICHWE CHU3STCS, & €ro omuiaTa OyaeT NPOUCXOJUTh MO (PaKTHIECKOMY IOTped-
JICHHIO, a HE TI0 HOPMaTHBaM.

B 3panmsax BIHX ycranoBneHsl Tpu momudukanun AYY: HamoimpHBIE ¢ TPEXXOAOBEHIM kimamanoMm AVYY-C, c
nByxxonoBeIM kinanmanoM DH-RR, a taxke HacTeHHble Uil MTOBOro MoHtaxka AYY-K. B kaxaom pemienun uc-
MOJIb30BaHA CXeMa MOTOHOM KoMIteHcanuu Ha 0a3e koHTpoiuiepa ECL-310, orcnexuBaromero xojieOaHus TeMIepa-
TYpbI HAPYKHOTO BO3AyXa M TCIUIOHOCUTEISL. YCcTaHOBKAa AYY obecriednna CTaOMIbHYIO pab0Ty CHCTEM OTOIIICHUS
MaBHJIbOHOB, a HAIMYME PEryJIITOPOB Iepenasa AaBiIeHu Tnna AVP 1mo3Bosmio MHHIMU3HUPOBATh BIUSHAE OOIIECH
THIPABJIMKHU CETH HA PEXKUM TEIIIOCHAOKEHNS OTCIBHBIX OOBEKTOB.

Just nononHuTeIbHOM MHpOpManuu:
Mapuna Catunckas, npecc-ciayx6a OO0 «/laudocey, Ten.: +7 (495) 210 89 54, press @info-danfoss.ru

MBpbI B CONUATBHBIX CETAX:
https://vk.com/danfossrussia
https://facebook.com/danfossinrussia

Komnanus «/Jangocer — sedywutl mupogoii npousgooumens sxepeocoepezaroujeco 060py0osanus. 3anumaem nuoupyouue
RO3UYUU HA PbIHKE MENNI060U A8MOMAMUKU, XOI0OUTbHO20 000py008anust, npueooHou mexuuku. Ha poccuiickom pulike meniosoi
asmomamuxu doas «angpoccy cocmasnsem 35 %. B nacmoswee spema y komnanuu 23 npedcmasumenscmed Ha meppumopuu
Poccuu u Bernopyccuu. Poccuiickoe npedcmasumenbemeo komnanuu «/Jangoce» bvLno obpasosano ¢ 1993 2. Jona noxanuzayuu
npeonpusmust 6 2017 . cocmaensiem 6onee 40 %. Ha mexywuii MomeHm KOMRAHU NPOU3600UM C8010 npodykyuio ¢ Poccuu na
HeckonbKux niowjaokax — 8 Mockoeckot, Huocecopoockoii u Tynvckoti o6nacmsix.
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Acconmanus 1o pa3BUTHIO MEKTYHAPOAHBIX HCCIeJ0BAHUI M MPOEKTOB
B 00s1acTH 3HepreTuku «I'J100anbHas 3Heprus»

«26» nroas 2018 r.
Mera-npemust u3 Poccun: «I'100ajbHAs 3HEPrus» — B CIMCKe BbIAIOIMXCSI HATPA/l

«I'nobanvuasn nepeusa» exknryena ¢ ouuyuanvhvlii cnucoxk Meicoynapoonozo Konzpecca 6bl0aOMUXcs Ha-
2pao ICDA (The International Congress of Distinguished Awards). B ezo peiimunze npecmudica npemus «Ino-
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banvHasa 3Hepeusy HAXOOUMCA 8 KAmezopuu «meza Hazpao» 3a ee 061azopooHble yenu, 06pa3yoeyr0 RPAKMUKY U
00wuil npuzosoil houo.
Hapsiny ¢ «['mobanpHO#M SHepruei» B YHCIIO «Mera Harpaa» TakkKe BKJIIOYEHBI NPEMUM M3 PAa3HBIX CTPaH MHpa:

Benukoopurtanuu, M3pawis, Hopserun, CILA, IlIBenyu, SnoHu#, — KOTOPBIC MPUCYKIAKOTCA 38 JOCTIKCHHS B ce-
pax HayKH, KyJlbTYypbl, MEJIMIMHBI U I'yMaHu3Ma. [IpuMedarensHo, 4to «[Jo0anbHast SHEprus» craja eIUHCTBEHHON
npemuen u3 Poccun, nonasuieil B 3Ty KaTETOPHIO.

B crmmicke Mexaynaponnoro kKoHrpecca Beinatontuxcs Harpan ICDA HaxomsTcs Te MpeMHH, KOTOPhIE TIPUCY K-
JAIOTCA 32 JOCTIDKEHHS HallMOHAJIBHOTO WJIM MHPOBOTO 3HAYEHUS M CIOCOOCTBYIOT MOIYJISIPH3ALUU 3HAHUI BO
6maro denoBedecTBa. Taxke BaKHBIM KPHUTEPHEM SIBISCTCA 00pasloBas AEATEIFHOCTh MO OpPTraHU3alUHU MPEM H-
aIbHOT'0 KOHKYpCa: MPO3pavyHbIA MPOLEecC HOMUHUPOBAHNUS, BEIOOpA M MPHUCYKICHUS HArpajbl, HE3aBUCUMAsl IK C-
neptusa u 6ecrnpucrpactHoe xopu. KpoMe toro, mpemus 1oKHa 00J1agaTh MUHIMAIbHBIM TIPU30BBIM (DOHIIOM B
pasmepe 100 000 nosutapos CLLIA nnu ObITh TPU3HAHHOW KaK MCKIIIOYHUTENIBHASI Harpaia B CBoei cdepe.

«ICDA na npomsascenuu 0oneux iem 3aHUMAemcs aHanu30M 0esmenbHoCmu MUuposvix npemuti. [nsa nac kak ons
opeanu3amopos npusHanue «me2a npemueily umeem 6oavuioe 3Havenue: ¢ 0OHOU CHMOPOHbL — SMO NOOMEepIHcOeHUe
MexcoyHapooHozo asmopumema «I1006anvHou dHepeuuy, ¢ Opy2oll — c8UOemenbCmeo MAKCUMATLHOU OMKPLIMOCIU
u npospayHocmu npoyecca no evl6opy aaypeamos. Mvi 6yoem npooondcamv pabomy no npoosUdsCeHuio npemuu Ha
MeACOYHAPOOHOM YPOBHe 00 NPUSHAHUA ee CaMOU A8MOPUmMemHoll Hazpadol 8 0oaacmu IHepeemuKu», — OTMETHI
1.0. TIpe3ueHTa acconuamun «l mobansHas sHeprusi» Anexcanap WUrnatoB. — «Duepeemuka 6yoywezo cozoaemcs
SHAHUAMU, U HAUWLU IKCHEPMbL — JIyHuee Momy HOOmeepiHcOeHuey.

HanomuanMm, uto naypeatamu npemuu «['moOanbHas HEpPTUs» HA JaHHBIH MOMEHT SBILIIOTCA 37 yUeHBIX U3 12
CTpaH — 32 UX BBIIAIOIINECS UCCICAOBAHNS U HAYyIHO-TEXHUYECKHE Pa3paboTKH B oOsacTu sHepreTuku. B 2018 romy
MPEMHIO TI0JTy4YaT poccHiickuil akaneMuk Cepreil AleKCEeHKO — 3a pa3paboTKK B 00JIACTH TEIJIOIHEPIeTUKH, KOTO-
pBle TIO3BOJISIIOT CO3/IaBaTh COBPEMEHHOE dHeprocoeperarliiee 000pyaoBanue, u npodeccop U3 Apcrpanuu Maptun
I'puH — 3a TeXHOJOIUU B (POTOBOJIBTAUKE, [TOBBILIAIONINE IKOHOMHUYHOCTh U 3P (PEKTUBHOCTD COJTHEYHBIX 3JIEMEHTOB.
IlepeMoHuUs X HArpa)xICHHs COCTOUTCS B pamkax Poccuiickoii 3HepreTHyecKoil HeeIu B HaYaJle OKTAOPSI.

Me:xaynapoanblii koHrpecc Boipaommuxcst Harpan (The International Congress of Distinguished Awards) —
He3aBHCHMasi HEKOMMEpYECKasi OpTraHM3aIys, KOTOpasi COCTaBIseT M aKTYaJH3HPYEeT PEecTp CaMbIX BBIJAIONIUXCS
Harpag mupa. beut yupexnen B 1994 rogy B CILA. ICDA ananu3upyeT MeXIyHapOJIHbIE HarpaJabl U ONpPENEIseT,
Kakne M3 HUX JIOCTOMHBI 3BaHHS BBIIAIOIINXCS COTJIACHO COOCTBEHHO Pa3pabdOTaHHBIM OLEHOYHBIM KputepusMm. Op-
TaHU3anus MOJ/IePXKHUBAET 0a3y AaHHBIX B 00JIACTH HArpaj, MPOBOJMT MCCIEIOBAHUS M IYOJIMKYET OTYETHI O MUPO-
BBIX TMPEMHSIX, a TAKOKe TPEHIaX UX PA3BUTUS M HOBOCTSIX OTPACIIH.

JonoanuTtensnasi nHpoOpManms:
Haranba HaymoBa, naumova@ge-prize.org , +7 495 739 54 35

O medxncoynapoonoii Inepzemuueckoil npemuu «I nodanvnan Inepeusny

Ipemus «Inobanvras sHepeusny — 3mMo MecOYHapOOHAsk HAZpaoa 3d 8blOArWUECcs, UCCIEO08AHUA U HAYYHO-MeXHUYeCKue pa3-
pabomku 6 obnacmu IHepeemuKU, KOmopwvle cnocooCmayiom 3¢@PexmueHoMy UCNOTb308AHUIO IHEPLETNUYECKUX PECYPCO8 U IKOI0-
eudeckoll be3onachocmu Ha 3emiie 8 UHmMepecax 6ce2o 4elo8eyecmed.

Ona yupesicoena ¢ Poccuu accoyuayuetl «I 106anvhas sHepeusy» npu noooepiucke 8e0yuux poCCULICKUX IHEPeMUieckux Kom-
nanuii: ITAO «lasnpomy, [TAO «Cypeymuegpmeeasz» u ITAO « ©CK EDCx». C 2003 200a naypeamamu npemuu cmanu 37 yueHvix u3
12 cmpan: Aecmpanuu, Benuxobpumanuu, I'epmanuu, Ucnanouu, Kanaowt, Poccuu, CIIA, Yrkpaunwi, @panyuu, lseyuu, lseii-
yapuu u Anonuu. Camogvlogudicenue Ha npemuio Hego3modicHo. [Ipasom HoMuHuposams Ha npemuio 061adam IKCHepmbl, 6X0-
osyue 8 COCMA8 HOMUHAYUOHHO20 nyad. Bceeo 6 npoyecce nomunuposanus npunaiu yuacmue epasxcoane 90 eocyoapcms. Peuwie-
Hue no 8blbopy Aaypeamos npemuu npurumaem MescoyHapoOoHwlii Komumem no npucyxcoeruro npemuu «I nobanrvnas snepeusny, 8
cocmas komopozo exoodsm 20 asmopumemnuix yuenvix u3 13 cmpan. Ipemuanvuoiii pono ¢ 2018 200y cocmasun 39 munruonos
pyoneil.

Acconpnanys 1o pa3sBUTHIO MEXIYHAPOIHBIX UCCIICOBAHHI U MPOSKTOB B 00JIACTH 3HEepreTHKHU «I o0anbHast SHepT sy
107031 Mockga, yn. Ky3neuxkwuii mocrt, 3/2, oduc 1, Ten.: +7 495 739-54-35, dakc: +7 495 692-19-83
www.globalenergyprize.org; info@ ge-prize.org
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Kak coobmmun eurekalert.org, HOBbIE HCCIICIOBAHUS
MOKAa3aJId, YTO OCOOBIM 00pa3oM CTPYKTypHPOBAaHHBIC
HAHOBOJIOKHA LIEJUTIONIO3bI SIBIISIOTCS CAMBIM MPOYHBIM
MaTepuanoM.

PaHee cuMTanoOCh, YTO CAMBIM CHIIbHBIM MATEPHAIOM
SIBJSIETCS MAYYdd I[IeNK, a JIyYIIUMUA CTPOUTEIbHBIMU
MaTepHajaMH — CTallb, KepaMHKa U CTEKJIO.

few nm thick sample

photons sometimes
exit separately

To4YHOCTH M3MepeHHsI pa3MepOB HAHOCTPYKTYp ObLIa
yBeIMUe€Ha MHHUMYM B COTHIO pa3, Omaromaps pabote
uccienoBaresiell U3 YOpPUKCKOr0 YHUBEPCUTETA, LIEHTPA
QuantIC u ynuBepcutera I'masro. Hosbli Meton, uc-
MOJNB3YIONMH 1apel GOTOHOB, (yHIAMEHTAJIbHBIX Yac-
THYEK CBETA, MO3BOJISIET U3MEPSTH TOJIINHY OOBEKTOB, B
100 TBIC. pa3 MEHBIIMX, Y€M JUAMETP UEIOBEUECKOro
BOJIOCA, C TOYHOCThIO, B 100 pa3 mpeBslmaromied Tou-
HOCTB JIIOOBIX IPYTUX METOJIOB.

Yuensblie n300peTu caMblii Kpenkuii MaTepuas

HecMmoTpst Ha TO 9TO TEXHOJIOTHH OBICTPO pa3BHBA-
FOTCS, MCCIIEZ0BATESIM TPYIAHO YTHATHCS 3a MPUPOIO.
C HelaBHUX IMOP YYEHBIC MBITAIOTCSA MOBTOPUTH apXH-
TEKTYpy HATYpalbHBIX MATEPHATIOB Ha HAHOYDPOBHE,
4To0BI CO31aTh Oosiee MpOdYHBIH MaTepuan. Hampumep,
MOCJIE W3YYEHHUS] CHIBHOTO JKECTKOTO CJIOS KIETOYHOM
CTEHKHU JIPEBECHHBI, COCTOSIIEr0 M3 IIEJUIFOJO3HBIX Ha-
HO(UOPUILII, MCCIEIOBATENN MBITATUCh CO3/aTh CHIIb-
HBle MaKpocKomuueckde wmartepuansl. OpHako crabast
aJire3ust ¥ HECOYETAEMOCTH KOMIIOHEHTOB HE TIO3BOJIHIIH
VUEHBIM pealn3oBaTh 3aayMKy. HcciemoBarend wu3
AMEPHUKAHCKOTO XHMHYECKOTO OOIIECTBa IOCTapasvch
TIPEO/IOIIETh 3TH OTPaHMYEHHS.

Komanza MCronp3oBana CTpyMHBIE TEXHOJIOTHH ISt
uaeaJbHOM OpraHu3allMd MaKpOMacIITaOHBIX BOJIOKOH.
Jlaxxe camoe cmaboe BOJIOKHO, KOTOPOE OHU U3TOTOBHIIM
C TIOMOIIBIO 3TOT0 MeTOoja, OBUTO CHIIbHEE, YeM JPYyTrHe
EJUTIONI03HbIE HAHOBOJIOKHA, M3BECTHBIE paHee. M camoe
IIABHOE — MaKpOMAacITaOHbIe BOJIOKHA ObUIM CHIIbHEE
MeTaJlla, CIUIABOB M CTEKJIOBOJOKHA M B BOCEMb pa3
JKeCTde, YeM JpariaiH Mayqsero IIejika, KOTOPBIA ABJIs-
€TCsl 30JI0TBIM CTAaHAAPTOM IMPOYHOCTH JIETKUX OHOTIO-
JIAMEPOB.

scientificrussia.ru

,Z[ByX(l)OTOHHLIﬁ METOA MO3BOJINI YBCJIUYUTH TOYHOCTHD HAHOPA3MEPHDLIX n3Mepe}mﬁ B CTO pa3

B HOBOM MeTOone M3MEpEHHH HCIIONIB3YyeTCsS NCTOY-
HUK, U3JTy4alolni napsl (POTOHOB, MPAKTUYECKH UACH-
TUYHBIE TI0 BCEM MapameTpaM. JTH (DOTOHBI pa3zemns-
I0TCSL NIPU MOMOIIY KOMIIOHEHTA, Ha3bIBAEMOI'O CBETO-
paciienuTeneM, JUisl IPOBEAEHUS OJHOrO IMKIJIA U3Me-
peHuit ucnomnp3yercs nopsiaka 30 Teic. map GpoToHOB, a
JUTSL TIPOBENICHUS] BCETO M3MEPEHUS B IEJIOM — TOpsAKa
500 munpna hOTOHOB.

OmuH 3 GoTOHOB, (GOTOH A, OCTaeTcs BHYTPH CBe-
TOpacCIIenuTeNs, a BTopoi ¢oToH, GoToH b, mpoxoaut
CKBO3b O0OBEKT, M3-32 YET0 €0 CKOPOCTh HECKOJBKO 3a-
memisercs. [Tocne atoro goton b cHOBa Bo3Bpamaercs
B CBETOPACLIETIUTENb U MOKUJAET €ro MpeJelibl BMECTE C
¢oroHoM A. M3MepeHHe 3a/1epKKH MEKIY BBIXOZOM U3
pacmienurenst GoToHOB A M b jaeT 3HaueHHE TOJIIUHBI
o0bekTa, CKBO3b KOTOpbIi npouten goron b. U rouHocTs
TakuxX M3MepeHui kak MuHUMyM B 100 pa3 mpeBsliiaeT
TOYHOCTh TIOJOOHBIX HM3MEPEHHWH, INPOBEICHHBIX IIPU
MIOMOIIIX TOJIBKO OJHOTO (h)OTOHA.
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OTMeTuM, 4TO NMPH MOMOIIH JAaHHOTO METO/1a MOYKHO
U3MEPHUTh OOBEKTHI, H3TOTOBICHHBIE W3 ITIPO3PAYHOTO
Mmartepuana. Ho u 3Toro BHonHe 10CTaTOYHO Ui MPOBeE-
JICHUS MCCIIEIOBAHUN CTPYKTYpPBI I CBOHCTB KIIETOYHBIX
MeMmOpan, monekyn JJHK. [ToMmumo 3T0OT0, HOBBIH METOJ
MU3MEPEHUS] MOXXHO NPUMEHSTDH Ul KOHTPOJI KadecTBa
IIPU TPOM3BOJCTBE rpadeHa W APYIHX YCIOBHO JBYX-
MEPHBIX MaTepHAIOB.

«Hanbomnee WHTEpPECHBIM B IaHHOM JOCTII)KCHHU SB-
JeTcs TO, YTO U3MEPEHUS NMPOBOAATCS HE NMPH MOMOIIU

v N d. S
[IlaBensb, B KOTOPOM COIEPIKHUTCS OOJIBIIOE KOIMYECTBO OKCAIATOB
Ann Marie Michaels/Flickr

Poccuiickue  ydeHble Ha  OCHOBE  KPEMHMIi-
TUTAHOBOTO TeJsl M KPACHUTEIs CO3/Iald HOBBIH MaTepu-
aJl, KOTOPBIA CIOCOOEH JOCTAaTOYHO OBICTPO M B TOJIe-
BBIX YCIOBHSX OIPEIETUTH COJIEpKAHNE OMACHBIX OKCa-
JIaT-MOHOB B €7e. YHMKAIbHOCTb HOBOTO MaTepuala
3aKJII0YAeTCs B TOM, 4TO JJISi aHAJIN3a C €r0 MOMOIIBIO
HE HY)XHO HHMYETrO JIOTIOJHUTEIBHO AENaTh C 0OBEKTOM
HCCIIEI0BaHMS — JOCTATOYHO JIUILb IPUKOCHYThCS MaTe-
puaiom Kk obpasny. Pesymbrarel pabotsl yuensix MI'Y
umenn M.B. JloMOHOCOBa OMyOJMKOBAaHBI B JKypHAIE
Sensors.

HOM Stage

\

Thom

HOM BS

SPAD Detect

MLE

KaKHX-TO HeCTaOWIIbHBIX KBAHTOBBIX TEXHOJIOTHUH, a MpH
MIOMOIIM JaTYNKOB, OCHOBAHHBIX Ha MPOBEPEHHBIX Bpe-
MEHEM OOBIYHBIX (PU3UUECKHUX NMPUHIMIIAX, — PaccKa3al
nokrop Jxxopmk Hu (Dr George Knee), pa3paboTaBmrmii
TEOpeTHUECKyI0 0a3y SKcmepuMeHTa. — A Oosiee BBICO-
Kasi TOYHOCTh M3MEpeHNH ObLIa IMOydeHa HaMHU 3a CUEeT
0c000# HaCTPOWKH MHTEPHEPOMETPA M €T0 HOCTOSIHHOMN
MepeKATNOPOBKH, YTO ITO3BOJIMIO YCTPAHWUTHh MEHIJICH-
HBI BpEeMEHHOH U TeMITepaTypHBII Iperd.

dailytechinfo.org

I'eab n KpacuTejb IMOMOryT OoNpe1e/IuTh COACpKaHue BPpEAHbIX HOHOB B €/1¢

OxkcanaTbl — 3TO COJIM LIABENIEBOW KUCIOTEL.. MHOTHE
13 HUX IUIOXO PacTBOPSIIOTCS B BOJE M BBIIGIAIOTCS M3
pacTBOPOB B BHAE KpHUCTALIOB. Eciu BEI eanTe mumty
OOJIBIINM COJlepKaHHEM OKCAJaTOB, TO PHCKYETE 3arlo-
JMyYUTh TMOYEYHOKAMEHHYIO0 00Je3Hb. YueHble m3 MI'Y
pa3paboTany BHICOKOYYBCTBUTEIBbHBIH MaTepHal, KOTO-
pBIH  oTIpeneNiieT KOJHMYECTBO OMNACHBIX HOHOB, TaXke
€CITM MX KOHIIGHTPALUS B YEThIpe pa3a MEHBIIEe MaKCH-
MaJIbHO JOIIyCTUMOM.

HoBrlil ceHCOpHBIA MaTepuan — 3T0 MoAupuInpo-
BaHHBIM KPEMHUN-TUTAHOBBIN rejib, U3 KOTOPOTO yjaalie-
Ha Bcs xuakas gaza. OH npencrasisier co0oi puoseTo-
BBIIl MOPOIIOK U3 YacTull pazmMepoM okono 100 mukpo-
MeTpoB. B cTpykTypy 3TOro renst BKIIOYEH HMHIUKATOD
SPHOXPOMIIMAHUH, KOTOPBII TepsieT CBOK OKpacKy IO-
Clle KOHTAaKTa C BEIIECTBOM, COJAEPKAIUM OKcaaT-
noHbl. IIpoucXoAuT 3TO BCIEACTBHE TOTO, YTO THUTaH,
COJIEp KAIIHICA B MaTPHUIIE CEHCOPHOTO MaTepualia, MO-
KeT 00pa3oBBIBATh YCTOWYMBHIE HEOKPAIICHHBIE KOM-
IUIEKCHI C OKcajJaT-HOHaMHM, YTO IPHUBOAWT K pa3pylie-
HUIO OKPAIIEHHBIX KOMIUIEKCOB C PHOXPOMIIMAaHUHOM U
oOecrBeUNBaHNIO MaTepHaia. VIHTeHCHBHOCTh OKPAaCKH
CEHCOPHOTO MaTepuana, KOTopas SBISIETCS MOKa3aTeleM
KOHIIEHTPAlUU UCCIIEAYEMBIX HOHOB, YUEHbIE U3MEPSUIH
¢ moMouIpio cniekrpodoromerpa Lambda 35.
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IlonyunTh TakOW CEHCOPHBIM MaTepHUal UCCIEAO0BA-
TEJH CMOTIM C TIOMOIIBIO 30Jb-Telb TexHoIoTHH. OHa
mpenmoiaraeT MoJydeHne CHadalla pacTBOpa C Hepac-
TBOPHMBIMH B HEM TBEPIBIMH YaCTHIIAMH Pa3MEPOM OT
1 am go 100 HM, a 3aTeM yJaieHHe U3 HEro BCeU XKU-
ko dazbl. [locne ynaneHust UAKOCTH MOJIEKYIBI TBEp-
JIBIX YaCTHI] HAYMHAIOT 00Pa30BHIBATh CBS3U APYT C APY-
TOM, B pPe3yJIbTaTe 4ero co37aeTcsi TpeXMepHas MOJEKy-
nspHas MaTpuna. Ilocne 3aBepliieHus nporecca CUHTe3a
B 00pa30BaBIIYIOCS] MAaTPHILy MUCCIEJOBATEIN BBEIH WH-
IUKATOP SPUOXPOMIIMAHIH.

«BaxHol 3amauell sBISETCS ONpEAENIEHUE OKcajaT-
HMOHOB B OMOJIOTHYECKHUX JKUAKOCTSIX, IMPEXKIE BCETO, B
Moue. Ml 3TOW menm TpedyeTcs co3IaTh CEHCOPHBIH
MaTepuan ¢ OOJbIIeii YyBCTBHUTEIHHOCTBIO OIpererie-
HUS, 9TO U OyIeT JambHEHITNM pa3BUTHEM HAIIETO HC-

UccnenoBarenu u3 YHuBepcurera mrara MiumHo¥c,
VYpb6ana-lllamnetin  (University of Illinois, Urbana-
Champaign), pazpaboTaiau HOBBII SIKOHOMUYECKH 3(Pdek-
THBHBIN METO/] ITOTyYECHHUS TEPMOPEAKTHBHBIX ITOJIMMEPOB
¥ apMHPOBAHHBIX ITOJMMEPHBIX KOMIO3UTHBIX H3CIHH,
MEPCIEKTUBHBIX TS TIPOMBIIITIEHHOTO IIPUMEHEHUSL.

JlaHHBIIT METO MOXKHO NPUMEHSTH JJISl MOJY4EHHs
TaKUX MaTepHajoB, KAK KOMIIO3UTHbIE NaHenu i (ro-
3eJsDKel camorera, 3aTpaunBas B 10 pa3 MeHble dHEp-

—10 mm

OpHako MpUMEHEHHE aBTOKJIaBa JOCTATOYHO JHEp-
ro3atpatHo (okoso 180 °C B TeueHHE HECKOJIBKHX YacOB
1 TIOHI)KEHHOE JaBJICHHE), KpOME TOTO, OHO OTPaHUYH-
BaeT pazMep NpojyKTa rabapuramMu aBTOKJIaBa U TpeOy-
€T ompeJleNIeHHBIX (MHAHCOBBIX BioXeHUH. [1o onenkam
uccieoBaresei, TpaAulMOHHOE MOJy4eHHe HeOObIIo-
ro yJacTka KOMHO3UTHOro ¢rozenspka Boeing 787, ap-
MHPOBAaHHOTO BOJIOKHOM, TpeOyer 96 000 kBt-u aiek-

cienoBaHus», — ckazana Enena MopocaHoBa, aBTOp HC-
cienoBaHus, npodeccop kKadeapsl aHATUTHICCKON XH-
MHUH XUMHAYecKoro dakyiasreta MI'Y.

B xadecTBe OOBEKTOB aHalW3a y4YeHBIE BBHIOpANH
IATh 00pa3LOB MUIIEBBIX MPOIYKTOB: JHUCThS LIABENS,
JIMCThsI IIIHHATA, NMETPYIIKY, MOJIOTBIH YEpHBIH Imeper,
kopeHb umOupsi. Cozpep)kaHue OKCallaT-MOHOB B 3THX
o0pasiax HMccieqoBaTelIn ONpPEACTWIN JBYMS METOJa-
MH: C HOMOIIBIO CEHCOPHOI'O Marepuaja U BBICOKOI(-
(heKTHBHOMN XUAKOCTHOH Xpomarorpaduu. DTH ABa Me-
TOJAa TIOKa3all BBICOKYIO CXOAMMOCTb pPE3YJIbTATOB:
pa3HHIa MeXIy HUMHU cocTaBmiia MeHee 10 %.

«/cronp30BaHNE CO3JAHHOTO HAMH CEHCOPHOTO Ma-
TepHaja MO3BOJISIET ONPEAEIATh OKCalaT-HOHbI B THIIIE-
BBIX IPOAYKTAX IPOCTO, OBICTPO M BO BHENIAOOPATOPHBIX
yCIOBUSIX», — ckazana Enena MopocaHosa.

indicator.ru

JHeprod¢pPpekTUBHOE MOJTYyUeHUE OJIUMEPOB U KOMIIO3UTOB
¢ NOMOIIBIO PPOHTAIBLHON MOJIUMeEPU3ANUHU

TUH, Y€M C MOMOMIIBIO COBPEMEHHBIX TEXHOJIOTHH MpO-
MBIIUIEHHOTO NPOu3BoACcTBa. [Ipn 3TOM HOBBIE MONKUMeE-
PBI 1 KOMITO3UTHI 00JIaIal0T CPAaBHUMBIMU CBOHCTBAMH —
MPOYHOCTBIO, TEPMHUUECKON CTAOMIBHOCTHIO, CONPOTHB-
JICHUEM M3TH0y U XMMHUYECKOH CTOHKOCTBIO.

CoBpeMeHHbIE METOIBl IMOJYYEHHUS BBICOKOKAYEeCT-
BEHHBIX TEPMOPEAKTHBHBIX MOJMMEPOB TPeOYIOT NHpH-
MEHEHHS aBTOKJIaBa, KOTOPHI HEOOXOOUM IS OTBEp-
JKIEHUSI MOHOMeEpaA.

1cm

TPUYECKOH HEPTUH (~ TOI0BOE MOTpebiieHHEe 9-m KH-
JIBIX JIOMOB).

Jist ynporieHus mporecca HCClIefoBaTesn 00parTu-
JUCh K HaOWparolied MomyJIspHOCTh peakiuuu (QpoH-
TaJbHOM monmMepu3anmu. [Ipu ¢ponTansHOl moONMMe-
pH3aliK pacTBOp MOHOMEpAa M WHHIMATOpA JIOKAJIHHO
HarpeBaroT 10 aKTHBAllMM MHHUIMATOPA, KOTOPHIA HpH-
BEJIET K IMOJIMMEpH3allii MOHOMepa. Temso, BblAENUB-
mIeecss OT PEaKLUH MOJMMEPU3ALNH, 3aITyCTUT CIEAYIO-
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WA UK AKTHBalUM MHUIHMATOPAa — MOJIUMEPU3ALHIO
MOHOMeEpa BIUIOTB 10 McYepIiaHus peareHToB. HazBanue
HPOLECC TOIYYMII U3-3a OBICTPOrO MPOJIBMKCHUS JIMHUH
(pponTa) peaknnu yepes TOJIILY MOHOMEpA.

FROMP [Ru]

[Ru], P(OR),

Monomep DCPD crnocoGeH mnoiauMepu3oBaThCsi B
TEPMOPEaKTHBHBIA NPOAYKT 3a 30 MHHYT NpH HarpeBa-
Huu. [lanpHelmas ONTUMHU3ALMS YCIOBUM I0O3BOJIMJIA
HaiiTh ankwipocUTHEIE HHTHOWTOPHI W pacIIupuia
nuana3zoH nonuMepuzauuu oT 30 muH go 30 yacos.
®ponTanbHag nonuMepuzauuss DCPD nmpuBoauT x BbI-

-~

University of Washington

AMEpHKAHCKHE HHXCHEPHI CO3JIH MHHUATIOPHOTO
JICTAIOIIET0 PO0O0Ta, KOTOPBIM MOydaeT SHEPTHIO IS
[ojieTa W3 COJIHCYHOM MaHeNH, OCBEIIACMOM JIa3ePHBIM
mydgom. Kak coobmmna IEEE Spectrum, 6marogaps sTomy
OH MOXKET JIeTaTh 0€3 COOCTBEHHOTO HCTOYHUKA YHEPTHH.

OOBIYHO B KayecTBE HEOOIBIINX JICTATEIBEHBIX alllia-
paTOB pacCMATPHUBAIOT IPOHBI, HO, €CIIU CTOSIIAs Mepe]]
amnmapaToM 3ajJavya He 3aKII0YaeTcs B IEPEBO3KE TPY30B,
AK€ TUIMYHBIA JPOH MOXET OBITh M30BITOYHO OOJIb-
MM, TSDKETBIM U JOpOruM. B KavecTBe albTepHATHBEI
JIpOHaM HEKOTOpPBIE MHXECHEPH! pa3pabaThIBalOT MUHHA-
TIOPHBIX POOOTOB Maccoii MeHee rpamma. bompmioro
mporpecca B 3TOW 00J1aCTH JOCTUTIIN HHXKEHEPHI U3 [ ap-
BapJICKOTO YHHBEPCHUTETa, pPa3padaThIBAIOIINE TaKHX
JICTAIOIIMX POOOTOB HA MPOTSDKCHHHM HECKOJIBKHX JICT.
OHH co3/1aJT HECKOJIBKO BapUaHTOB POOOIYeN, crioco0-
HBIX JIETaTh, MPHIUIIATH K JIUCTHSIM, HBIPATHh U IUIaBaTh
O] BOJIOW, a TAKXKC BBIHBIPHBATH U3 BOJBI C TIOMOIIBIO
yrpagisieMoro B3peiBa. Ho y Bcex 3TUX pa3paboTOK eCTh

Haxonkoii wmcciaemoBaTrelieii OBLIO HCIOJIB30BAHUE
PYTEHUN-KaTaIU3UPYEMOM METATE3UCHON MNOJMMEpH3a-

mun  (FROMP)  pacTBOpOB  JWITMKIIOTIICHTaJAHEHA
(DCPD).

n

m

COKO3()(EKTUBHBIM CIIUTHIM TEPMOPEAKTHBHBIM IOJIH-
JunukiaoneHTagueHossiM  (pDCPD) mommmepam  wnn
MTOJIUMEPHBIM KOMITO3HUTaM.

HccnenoBatenn HaxomsATcs B MpoOLECCE MOIYYEHUS
IIaTeHTa U MOMCKa CII0OCOOOB KOMMEPLIHAIN3aUK pa3pa-
60TKH.

habr.com

JleTamomero p060Ta HAYYWJIH OJYYATh JHEPIrui0 U3 Ja3€¢pHOro jJy4va

HEOCTAaTOK, MPEMATCTBYIOIIMNA HX HCIOJIB30BAaHUIO —
OHH MOJIYYaloT MUTaHKE 0 TPOBOY, a CO3JaTh JUIS HUX
JIOCTaTOYHO MOITHBINA, EMKHM, a TJIaBHOE JITKUWA UCTOY-
HUK ITUTAaHHS TIOKA CII0XKHO.

Wnxenepsl mox pykoBoactBoM Coitepa dymepa
(Sawyer Fuller) w3 BammMHTTOHCKOTO YHHBEpPCHTETA
CO3/IaJIM TIOXO0Ker0 MHHUATIOPHOTO JIETAIOIIEro poboTa,
KOTOPBIN HE HYX/IAeTCsl B MPOBO/AX MM aKKyMYJISITOpE.
Ha kopmyce poGoTta ycTaHOBIICHO JjBa KpbliIa, IPHBOIH-
MBIX B [BIDKEHHE IIbE30JIEKTPUYECKHM aKTyaTOPOM.
it Toro 4to0Obl pOOOT MOT JIeTaTh aBTOHOMHO, MHKE-
Hephl yCTAaHOBWJIM HAaJ HHUM HEOOJBUIYI0 COJHEYHYIO
naHesb MOMIHOCTHIO 250 MumnuBatT. [lockoibpKy OHa
BBIJIAET TOK C HampsikeHueM 7 B, a akTyatopy Hy»XHO
HanpspkeHue 240 B, pazpaboTynkaM HNpUIIIOCH CO37aTh
MHUHHATIOPHBIA TOBBIMIAIOIINI peodpa3oBaTenb, KOTO-
pBIIf  BMecTe ¢ MHUKPOKOHTPOJJIEPOM i YIpaBICHUS
aKTyaTOpPOM pacIOJIOKEHBl Ha MHUKPOCXEME B LEHTpE
pobota. HecMOTpst Ha TO 9YTO POOOT COCTOHT M3 MHOXKE-
CTBa KOMIIOHEHTOB, CO3JaTeJIsIM YJAloCh CIENaTh €ro
Kpaitae nerkum — 190 MIuIMTpaMMOB.

[TockonpKy NOKa WH)XEHEpHI HE pa3padoTain cHucTe-
My HalleJIMBAaHUS JIyda Ha COJIHEUHYIO ITaHeNb, BCKOPE
mmocje B3jeTa poOOT TepecTaeT MONydaTh HHUTAHUE H
mamaer. Kpome ToT0, MOKa 9YTO OrpaHMYEHO M PacCTOs-
HUE Iepenauu sHepruu. Bo Bpemsi ucnblTaHuil paspa-
00TYMKaM yZaJIoCh MOJHATH poOOTa B BO3AYX C IOMO-
LIbIO JIa3€PHOT0 M3ITydaTensl, pacloloKeHHoro B 1,2 M
oT poboTa. B Oynyniem oHM IJIaHUPYIOT YBEIHYHUTH 3TO
paccTosiHHe 0 JIeCATKOB METPOB M Pa3padoOTaTh CHCTE-
My HalleJIMBaHMA Ty4a Ha COJIHEUHYIO aHEelb.

Cuctembl OGecipoBO/IHOM Tepeaau HEpPruu paspada-
TBHIBAIOTCS M A7 00JIee KPYIHBIX JIETATEIbHbIX alapaToB.
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Hampumep, nmxerepsr 13 NASA mpoBenn HECKOJBKO HC-
TIBITAaHNH OECIIMIIOTHBIX JIETATENIbHBIX allapaToB, IOIy-
YAIOIIMX 3HEPIHIO IS ABUTATENEH C MOMOIIBIO MOIIHOTO
HazeMHOTO Jazepa. A «Pockocmocy paboTaeT Haja co3ma-
HHEM CUCTeMBl Ja3epHOH Iepenadu ’HEpruu B KOCMOCE.

MexayHapOoAHBI KOJUIEKTUB YYEHBIX C Y4acTHEM
POCCHUIICKHMX HCCIeN0BaTeNell NOTy4YHI HOBBIA THI Ha-
HOTPYOOK M3 aTOMOB ypaHa M CEpbl, KOTOPBIE MOXKHO
UCIIONIb30BaTh B KAaUECTBE YHUKAIBHBIX (POPM IS 3aX0-
pPOHEHMs PaJUOaKTUBHBIX OTXOAOB. Pe3ynbTaTel Hccie-
JIOBaHUS, MOJAepP)KaHHOTO PoccmiickuM HaydHBIM (OH-
JIOM, OITyOJIMKOBaHbI B )KypHasie Nanomaterials.

HanotpyOku — onHa u3 (opMm cTpoeHHs BellecTBa,
KoTOpast Oyarojapsi CBOMM YHHMKaIbHBIM  (PHU3UKO-
XUMHMYECKHM CBOWCTBAM B IOCIEIHHE JECATHUIECTUSI
NpUBJIeKaeT OOJIbIIOe BHUMAaHHE HCCIeoBaTeNeld Mo
BceMy MHpY. OCOOEHHO M3BECTHBI YIJIEpOJHBIE HAHOT-
pPYOKH, KOTOpBIE NPUMEHSIOT B PAa3IMYHBIX 00IacTAX
COBPEMEHHOH BBICOKOTEXHOJIOTHYHOM IMPOMBIIIIEHHO-
CTH, TAKUX KaK 3JIEKTPOHUKA U KaTaJus3.

Jlo 3TOro MONTyYHuTh YpaHOBBIE HAHOTPYOKH YUSHBIM
yOanoch JIMIIb OAHAXIBL: 15 ner Hazam mpodeccop
CIIoI'Y, unen-koppecnonnenT PAH Cepreit Kpusosu-
YeB CO37aJ CXOKHUH MaTepHall C aTOMaMH CeJIeHa BMECTO
CephI, OTHAKO OH OKAa3aJICsl HEAOCTATOYHO yCTOWYHMBEIM,
YTO CBSI3aHO ¢ OCOOEHHOCTSIMHM TOBEICHHUS CEJCHA NPHU
BO3JICHCTBUM BOJBl U BBICOKUX TeMmueparyp. Hecmorps
Ha MHOTOYUCIICHHBIE MONBITKM HAYYHBIX TPYII MO BCe-
MYy MHpPY MOJYYHTh HAHOTPYOKH C ypaHOM B JpYrux
XMMHUYECKHX CHCTEMaX, BCe MOJI00HbBIE pa3paboTKH OKa-

[Ipexanornaraercs, 4To OHa MO3BOJIUT OOJBIINM aIllapaTaM-
3aIpaBIIUKaM IIepeaaBaTh SHEPIUIO JPYIUM CITyTHHKaM. B
2016 r. paHHHI TPOTOTWUN CHCTEMBI IIPOIIET Ha3eMHBIC
UCIBITaHNUs, BO BPEMs KOTOPBIX M3JIydaTeb Nepenail SHep-
TUIO HA PACCTOSIHUE TOTYTOPa KUWJIOMETPOB.

nplusl.ru

YpaH MOMOKET XPAHUTHb PAAUOAKTUBHBIEC OTXO0/AbI

3aUch Oe3yCIeNTHBIMA: OOBIYHO MTOT00HBIE COCIIHEHUS
ypaHa 00pa3yloT CIIONCTBIE CTPYKTYPHI.

OpmHako y4eHBIe CMOTIIH CO3JaTh O0Jiee YCTOIMBBIC
ypaHOBEIC MaTepHaibl ¢ AoOaBineHHeM cepbl. «HaHoT-
pPyOKM C ypaHOM H Cepoil MOKAa3bIBAIOT 3HAYHTEIHHYIO
YCTOMYMBOCTE TIPU YBEIMYCHHUH TEMIIEPATYphI, YTO SIB-
JIIETCS OYEHb Ba)XKHBIM CBOMCTBOM C TOYKH 3pCHUA UX
TNMEPCOCKTUBHOTO IMPUMEHCHUSA JIA aTOMHOM MMPpOMBIII-
JIEHHOCTH, — OTMETWJI BEIyIIHUH aBTOp CTaTbU, AOKTOP
reoJIoro-MUHEpaJoTHIecKnx Hayk, npodeccop CIIOIY
Ogner Cuiiapa. — FIXx MOXHO HCIIONB30BaTh ISl pasjiene-
HUS pPAJMOAKTHBHBIX DJICMEHTOB, a TAaKXKE OHU MOTYT
CTaTh OJHOU M3 YHUKAJIBHBIX (DOPM 3aXOpPOHECHHUS PaIHo-
AKTUBHBIX OTXOIOBY.

b

e
LR

<

"

CrpoeHne HaHOTPYOOK, OTKPHITHIX yIeHBIMH-KpHCTaUIOrpadaMu
Oleg 1. Siidra et al/Nanomaterials

Pa3paboTaHHbIi METOJI CHHTE3a ITyTeM UCTIApEHHs U3
pacTBOpa IpH KOMHATHOM TeMIlepaType MO3BOJISIET MO-
JTy9uTh OONBIION BBIXOJ IMOJIE3HOTO KOMIOHeHTa. Ha-
HOTPYOKH 00pa3yroTcs IyTeM CBOPAaYMBAHUS CIIOCB,
CJIOKEHHBIX YPaHOM U CEpOM, a UX JHAMETP COCTABISIET
IPUMEPHO MOJITOPa HAHOMETpA.

indicator.ru

Haijigen cnocod HaMarHM4YMBAaTh NMOJTYNPOBOJHUKH CBETOM

B nenmasHO BeImeameit B xxypHane Nature Nanotechnology craThe XMMUKH KaHAJICKOTO Y HUBEpcuTeTa Barepioo
pacckasaiy o0 HaiiIeCHHOM UMH OBICTPOM U 3P (GEKTUBHOM crioco0e 3alnchiBaTh U 00padaThiBaTh HHOOPMAIIHIO.
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«Ecnm He BHaBaThCS B MOAPOOHOCTH, MBI HAMAarHH-
YHBAJM OTACIBHEIC MMOTYIPOBOJIHUKOBBIC HAHOKPHCTAI-
mel (kpomrewynbie gactuipl oyt B 10 000 pa3 MeHbIe
LIMPHHBI YEJIOBEUECKOr0 BOJIOCA) CBETOM IIpU KOMHAT-
HOW Temmeparype, — pacckasan npodeccop Ilarie Pamo-
BanoBu4 (Pavle Radovanovic). — BrepBeie kT0-TO cMOT
HCTIONB30BaTh KOJUIEKTUBHOE [BIDKEHHE 3JIEKTPOHOB,
HU3BCCTHOC KaK IIJIa3MOH, 4TOOBI UHAYLIUPOBATh CTa-
6I/IJ'II)HyIO HaMaroHm4Y€eHHOCTh B TaKOM HEMArHuTHOM IIO-
JTYTIPOBOTHUKOBOM MAaTEpUaIey.

Manumynupysl I1a3MOHaMHU B JIeT€HEPaTUBHO JICTH-
POBaHHBIX OTHO(A3HBIX HAHOKPUCTAIAX OKCHUIA MHIUS

(Iny0;), rpynma PamoBaHoBWua moka3ania, 4TO MarHUT-
HBIC W TONYTIPOBOJHUKOBBIE CBOMCTBA JEHCTBUTEIHHO
MOJKHO CBSI3aTh 0€3 OXJIAXKICHHS N0 KPUOTEHHBIX TEM-

neparyp.
IIpodeccop nmpearonaraet, 4YTo cACTAHHOE OTKPHITHE

NIPEXKJE BCErO0 HAWNET IPUMEHEHUE B BBICOKOUYBCTBU-
TeNbHBIX MarHUTOONTUYECKUX CEHCOpAaxX I TEIIOBU-
30pOB M JETEKTOPOB XUMHYECKUX BellecTB. B Oymyiiem
Y4EHBII PACCUUTBIBAET PACIPOCTPAHUTH ITOT MOAXOJ Ha
KBaHTOBBIC CEHCOPBI, Ha XPAaHCHME NAaHHBIX U KBAaHTO-
BYIO 00pabOTKy MH(POPMAITUH.

nanonewsnet.ru no mamepuanam ko.com.ua

MKC MoeT moJy4YuTh Ja3ep s 0TCTPesia KOCMUYeCKOro Mycopa

MexayHapoaHas TPyINa YYSHBIX BEAET pa3paboTKy
nazepHor ycranoBku st MKC. Kak coobmaer «PMA
HoBoctuy, npu noMouiu 3Toif CUCTEMBI CTaHIIUS CMOXKET
I/I36€37KaTI) YIpO3bI CTOJIKHOBCHHSA C KPYIIHBIM U MEJIKUM
mycopoM. O camMoil YCTaHOBKE pacckaszall Ha 3aceIaHuu
CoBera PAH mo kocMocy mpenceaarenb SKCIEpTHOU

rpynnel  CoBeTa HO KOCMHUYECKHUM Yrpo3aM, UJIEH-
koppecnonyieHT PAH Bopuc Illycros.

B Hacrosimiee Bpemsi Il TOro 4TOOBI HM30€XaTh
CTOJIKHOBEHHUsI C KOCMHMYECKUM MYCOPOM, ONEpPaTOpPbI
MKC BBINONHAIOT MaHEBPH! YKJIOHEHUs. OHU OCyIIecT-

BIIIOTCS TIPY TIOMOIIH ABHUTaTeNed Kak caMOi CTaHIIWH,
TaK ¥ IPUCTHIKOBAHHBIX K HEW rpy30BBIX Kopabiend. Yk-
JIOHATBCS OT KOCMHYECKOTO Mycopa MpPHXOIUTCS He-
CKOJIBKO pa3 B I'OJI.

Ot Hambosiee KPYMHBIX U OMACHBIX ()ParMEHTOB MY-
copa MKC 3amutunm, B yactHoctd, B 2014 r. Torna
OpOUTY CTAHIMK MOIHUIA HA KHJIOMETP — 3TO OBLIO He-
00XOJJMMO JIJIsl TOTO, YTOOBI M30€XaTh NepeceueHus op-
OWTBHI CTAaHIIMM C PACUYCTHOW TpaeKTopuer QparMeHTa
CTYIIEHH €BpOIIEICKOi pakeTsl Ariane 5.

«Ha mnpasngHoBanuu 60-1eTust mepBoro CIyTHHKA B
HHcTUTyTEe KOCMUYECKUX UCCIIEAOBAaHUN IPOILUIO 3ace-
JaHue pabodveill TpymIbsl, HA KOTOPOM YydeHble u3 Mra-
suu, Opannun, SAnonuu u Poccun 10roBOopuUiuCh, 4TO
Oyner oOpa3zoBaHa MEXIyHapojHas Koomepanus. Bce
OoHM OyayT AymaTh Haja IPUMEHEHHEM OpOUTAIBHBIX
nazepoB, pasmemieHHbIX Ha MKC, 4to0Bl n30exarh
CTOJIKHOBEHHH C MaJibIMH, B HECKOJIbKO CaHTHMETPOB,
HO CaMBIMH MHOTOYHCJIEHHBIMH M TIO3TOMY CaMBIMHU
OTTaCHBIMH O0JIOMKaMH KOCMHYECKOTO Mycopay, — pac-
ckazan llycros.

JlelicTBUTENBHO, €CIT KPYMHBIE OOJIOMKH KaTaJoTH-
3UPOBAaHBI, TPAEKTOPUS UX IBMKEHHS U3BECTHA, TO MEJ-
KM€ OCKOJNKM C 3eMiu He BHAHBL COOTBETCTBEHHO,
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ctoikHyThcst ¢ MKC kakme-TO KyCOYKH KOCMHYECKOTO
Mycopa MOTYT B JTF000if MOMEHT.

INoBpexaeHre WLTIOMIHATOPA B MogyJie «Kymom.
Juamerp noBpexaEHHOH 00J1acTH OKOJIO 7 MM

Takoe yxe ciayyanocs. Hampumep, B 2016 r. ¢ un-
JFOMHHATOPOM MOAynsa «Kymom» CTONKHYIICS OTCIIOWB-
mmics pparMeHT KPacKH WM K€ MaJeHBKHN MeTalllu-
YecKui (pparMeHT pazMepoM He Ooiee HECKOIBKUX ThI-
CSYHBIX MIIDIAMeTpa. Torma mwurroMrHATOp OBLT HEMHO-
ro moBpexaeH. Ho ecnu GBI OCKOJIOK OBLT KpyITHEE, TO
WIIJIIOMUHATOP TOCTpaaan Obl ropasfo CHIbHEE, U KTO
3HAET, YeM 3TO MpOHCLIeCTBHE 00epHYIOCh OBl 11t 00HU-
tateneit MKC u camoii craniuu.

CraHIs IBIKETCSI [0 OPOUTE CO CKOPOCTHIO 7,66 KM/C
(27 600 km/4), Tak 4YTO JIFOOOW OOJOMOK, JICTSIIHHA IO
Ipyroii opOWTE, MOXKET BBI3BATh MOBpexaeHHe. intro-
MUHATOphl cTaHIMU AuameTpoM 80 cM u TommuHou 10 cm
M3TOTOBJICHBI U3 MHOTOCJIOHHOTO KBapIIeBOTO U OOpOCH-
JIMKATHOTO CTEKJIA, TAK YTO CTOJKHOBCHHS C MHKPOCKO-
MTUYECKH MaJICHBKUMH (pparMeHTaMH HE HECYT HUKAKOM
yrpo3bl. Ho BOT OCKONKHM TOKpYITHEE y)KE MOTYT BBI-
3BaTh KpUTHUECKHE MOBpexxaeHua. Ecim ke pasmep
¢bparmenrta Oyzaer mpeBbimath 10 cM, TO MOBPEXKACHUS
MKC 6yayT odenp TsokensiMu. HACA orciexuBaer B
Hacrosiiee BpeMsi okosto 500 000 paznudHbIX parMeH-
TOB KOCMHUYECKOTO Mycopa.

B cBs3u ¢ atum npononHutensHas 3ammura MKC He
nomerraet. «Ceituac B Snonun u EBpone cepbe3no 00-
CYXIAIOTCSl TIPOCKTHI CO3/IaHUS TAaKUX YCTaHOBOK. Ila-
paMeTpsl Ja3epoB, KOTOPBIE ceifuac ecTh, KaK MO Cpej-

[IBeiiapckue U aMEpUKAHCKHE MHXKEHEPHI CO3JalH
CaMOJIBIKYIIETOCS TJIaBAIONIET0 poOoTa, paboTaromero
6e3 COOCTBEHHOTO aKKyMyIsTOpa. B HEM ycTaHOBJIEHHI
JJIEMEHTHI M3 MaTepuaia C IMaMAThIO0 (OPMBI, KOTOpBIC
MeHSIOT (hOopMy B OTBET Ha H3MCHEHHUE TEMIIEPATYPHI
OKpY’KaIomiel Cpeasl W MPHUBOIST B JBUKCHUE TUIABHU-
k. KpoMe Toro, kak cooOMmarOT MHKCHEPHI B KypHAJC
Proceedings of the National Academy of Sciences, y po-
0oTa ecTh 3axBaT, MO3BOJIAIOIIMN €My IepeMeIlaTh H
BBICBOOOKIaTh HEOOJIBIITHE TTPEAMETHI.

HEll MOIIMHOCTH, TaK M II0 ITMKOBOM MOIIHOCTH HOCTa-
TOYHBIE UIS PEIICHWS 3aJadl 10 M3MEHEHUIO OpOHTHI
HEOOJBIINX 3JIEMEHTOB KOCMHUYECKOTO MycOpa pas3Me-
poMm 1o 10 caHTUMETPOB M MEHBLIE», — CKa3all IPe3U-
nent PAH Anexcannp Ceprees.

ITo MHeHHIO CTIEIIUATUCTOB, POCCUIHCKUE YUEHBIE MO-
I'YT CHOCOOCTBOBaTh YMEHBIICHHUIO I'a0apUTOB U TEXHO-
JIOTHYECKOW CJIOKHOCTH OpOUTanbHOro nasepa. M3na-
YaJbHO MJesl CO3JaHMs TaKOW CHCTEMBI NMpHHAJIekaaa
STMIOHCKUM CIIELUAIUCTaM, KOTOPBIE MNPEIIOKUIN KOH-
CTPYKIIIO, TPEAYCMaTPUBABIIYIO KOHILICHTPALHIO SHEP-
run ¢ 10 000 onTOBOJIIOKOHHBIX KaHaNoOB. Poccuiickue
YUYCHBIE YBEPEHBI, YTO KOHCTPYKIIHIO JIa3epa MOXKHO YTI-
POCTHUTH. «MBI IPEIUIOKUIN KOJUIEraM YMEHBIIUTh YHC-
70 kaHanoB ¢ 10 Teicsu no 100 myTem KCIOJIB30BAHUSA
BMECTO OIITOBOJIOKHA TaK HAa3bIBAEMbIX TOHKHX CTEpPXK-
Hel, KOTOopble pa3padaThIBAIOTCSl B HAIIEM WHCTUTYTE»,
— orMerui [lanamos.

Iloka yueHsle BenyT pabOTy B HalpaBJICHUH CO3AAHU
caMoro Jiazepa W IIaTGopMbl Ul pa3MElIeHHs] ero Ha
KOCMHYECKOM ammapare. A BOT MHTep(elc ynpaBieHUs
J1a3epOM — BOTIPOC, KOTOPBIN TTOKA HE 3aTParuBacTCsl.

OTpenpHBIA aCIEKT NPOOJIEMBl — MOITHOCTD Ja3epa
U CHaOXEHHE €TO HYXXHBIM 00BEMOM 3JICKTPOIHEPTHH.
Jns toro 4ToOBI Jazep paboTtan, morpedyercst Bcs
aMeKTpodHeprus, BeipadbaTteiBaemas MKC. Cnernmanu-
CTBl, TIOHWUMAs, YTO CTAHLOHIO OOECTOYUTH HEIb34,
BelIb 3TO JIMIIACT HACI0 YCTAaHOBKH Jia3epa BCSKOIO
CMBICNIA, TpeJIaraloT pelleHHs IO CHIDKCHHIO Ha-
TPY3KH Ha 3HEprocucreMy. B 4acTHOCTH, IIHUTENb-
HOCTB BBICTpEJIa MOXXHO OTPAaHHYUTH AECITHIO CEKyH-
namu. 200 cexyHa moTpeOyeTcs Ja3epHO yCTaHOBKE
Ha mepe3apsaaky. JJadsHOCTh CTpEnbOBl COCTaBUT OKO-
70 10 xunomMeTpos.

Macca mazepa cocraBuT npumepHo 500 kuiorpam-
MOB, a 00beM — OJMH-/IBa KyOWdUeckux MmeTpa. Morl-
HOCTBD JIa3epa MO3BOJIUT MPOCTO UCTIAPATH KOCMUYECKUH
MYCOp, KOTOPBIH ITPEBPATHTCS B METAIIIMIECKOE 00JIaKo,
COCTOSIIIIEE U3 YACTHI[ TAKOTO pa3Mepa, YTO OHU He Oy-
IyT npeacTaBiath yrpo3y aiast MKC u apyrux kocmuue-

CKHX allliapaTosB.

habr.com

PoGoT-muioBen HayuuJics 100bIBATh FJHEPIrHI0 U3 NepenagoB TeMIepaTyphl

Kak 1 Bo MHOTHX cdepax 3JIEeKTPOHUKH, pa3pabdoT-
YUK POOOTOB CTPEMATCS K WX MUHHUMH3anumu. Ho
0OBIYHO TIepe]] HUMHU BCTaeT OJHA M Ta ke mpobiema —
MUHHATIOPHBIX POOOTOB CIIOKHO CHAa0XaTh SHEPrHEH C
MOMOLIBIO aKKyMYJISTOpOB. HekoTopble HH)KEHEpHI pe-
IIA0T 3Ty mpobieMy, mepenaBas poOOTY 3HEPTHIO M3-
BHE, KaK 3TO HEJABHO CHEJalld CO3JaTelld JIETAarolIero
POOOHACEKOMOT0, TIONYYAIOMIET0 YHEPTHIO JUIS II0JIeTa
U3 JlazepHoro Jyyda. [pyrue npejaratoT MCHOJb30BaTh
Kyza 6oiee HeOObIYHBIC ICTOYHUKY SHEPTHH, HATIPHMED,
BII&YKHOCTh OKpY’karomieil cpenpl. Hecmotpsa Ha TO 4TO
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4acTO Takue PoOOTHl HENPHMEHHWMBI Ha NPAKTHKE, TH
pa3pabOTKN Ba)KHBI, HIOTOMY YTO HNPUMEHSIEMBIE B HHUX
MPUHOUIBI MOTYT B OyAyIIEeM MPUTOIUTHCS TPH CO37a-
HHUH 00JIEEe COBEPIIEHHBIX YCTPOIHCTB.

caltech / YouTube

‘..Bi|4—{-—n—+—m—+—|v—.{

T=T. T=TLtoTu
CxeMa IUIaBaroLiero podoTa-J0CTaBIIKa

Tian Chen et al. / PNAS, 2018

OL D

I'pynna ¢usukoB n3 YHuBepcutera Muccypu pac-
ckasana B xypHanax Advanced Electronic Materials u
Advanced Science o HOBoil pa3paboTke — marepuaie,
o0emaronieM YCTpaHUTh JIBE OCHOBHBIE IPETEH3MH K
MOPTATHBHBIM HCTOYHHMKAM IHTAHUS: Malloe BpeMsl pa-
OOTBI U CUIIbHBIIT HArpeB.

T=Tu

I'pynna umxenepos u3 llIBeiinapckoi BhICIIEN TeX-
HUYeckoi mkonsl iopuxa n Kanudopruiickoro TexHo-
JIOTHYECKOT0 MHCTHUTYTa MOA pykoBojacTBOM Kesper Jla-
paiio (Chiara Daraio) mpexacraBmia po0OTa, KOTOPBIN
MOJKET aBTOHOMHO IUIaBaTh B BOJIE, MCIOJB3YSl BMECTO
TOIUIMBA TIEpenajbl TEMIEPATyphl OKPYKAIOIIEH CPebl.
Pa3paboTuuku co3ianyu HECKOIBKO MPOTOTHIIOB poOOTa
C HEMHOTO Pa3JINYaroIUMHUCI BO3MOXKHOCTSIMHU, HO B HX
OCHOBE JIS)KUT OJIHA M Ta K€ KOHCTPYKIUS — aKTyarop,
BBINIOJIHEHHBIA W3 MojuMepa ¢ mamsatelo ¢opmbl. OH
COCTOMT U3 JABYX COEIMHEHHBIX MOJIOCOK IIOJNMMEpa,
KOTOpBIE H3HAYaBHO Je(OpMHUPYIOTCA, W aKTyaTop
yMeHbIIaeTcsi B IHHY. Koraga akTyaTop momamaer B
Cpemy ¢ TeMIIEpaTypoH BBIIIE €TO TEMIIEPATYPhI CTEKIIO-
BaHWA, TNOJMMEPHBIE ITOJOCKH BBINPSIMIIIOTCS, a €ro
JUTMHA 3HAYUTEIILHO YBEIMINBACTCS.

WmxeHepbl pellwid co3[aTh ABHUTATeNb Ha OCHOBE
3TOr0 aKTyaTopa, DPAaclONOXHB PsSOOM C HHUM OucTa-
OWIBHBIN DJIEMEHT, KOTOPBIH MOXET CTaOWIILHO Haxo-
JUTHCA B ABYX COCTOSHUAX. (0)¢171 MPUCOCANHUIIA K 3TO-
My 3JIEMEHTY IIaBHHUKH. [locne Toro kak po6oT nomazna-
€T B TOPSYYI0 BOAY, aKTyaTOp TOJKAeT 3JIEMEHT, KOTO-
pBIIl TIEpeXOguT B JAPYroe IOJNOKEHWE W 3acCTaBIIIeT
IUIAaBHUKH JBUTAThCs, TOJKast poOoTa. Takke MHKEHEPHI
CO3JaJI MPOTOTUI POoOOTa C JIBYMS aKTyaTOpaMH pas-
HOW TOJIIIMHBI, KOTOPBIE AKTUBUPYIOTCS MPU OAWHAKO-
BOM TeMIeparype, HO He OJTHOBPEMEHHO, a 110 OYEPEIH.

CaMblii COBEpIIEHHBI NPOTOTHII,
CO3)IaHHBIﬁ HWHXCHEpaMH, HMCECT HE
TOJIBKO JBHUTAIOLIUCCS IIJIaBHUKHU, HO U
3axBaT AJId JOCTaBKH MPEAMETOB. H3-
HavalbHO €My 3aJaloT 3aKPBITYIO
hopmy c 3axkaTeiM npenmerom. [loce
HarpeBaHus JI0 MEpPBOH KPUTHYECKOH
TEMIIepaTypsl OJUH W3 aKTyaTOpOB
AKTHBUPYETCS] U JIBUTaeT poOOTa BIle-
pen. 3areM BoJa HarpeBaeTcs ele
CHIIbHEE, ¥ NPU JOCTHKEHHH BTOPOH
KPUTHUYECKOH TeMmImeparypbl poOoT
BBICBOOOXKaeT MpPEIMET, a €ro BTO-
poil akTyaTop JBWUIraeT IUIABHUKU HU
poboTa B 0OpaTHOM HampaBJIEHUH U
«IepenporpaMmmupyeT» GopMmy Tep-
BOTO aKTyaTopa.

nplusl.ru

JIanTon Ha MarHUTHBIX AnoAax OyaeT padoraTh 20 cyTok 0e3 nmepe3apsiaku

Ortor 2D-marepman moiydaeTcsi MyTEM HaHECEHHS
MarHUTHOTO CIIaBa — TMEPMalIos — Ha TeKCaroHaIbHYIO
TpadapeTHyIo penéTKy Ha OBEPXHOCTH KpeMHusl. [lomy-
YeHHas JIBYMEpHas CTPYKTypa MPOBOJAUT TOK TOJIBKO B
ogHoM HampasieHud. OT HONyNpPOBOJHUKOBOIO [HOJA,
OOBIYHO M3TrOTaBIMBAEMOTO M3 KPEMHUs WIIM T'€pMaHus,
9TOT MarHUTHBIA JUOJA OTIAMYAETCS TeM, YTO PacCEUBAET
HaMHOTO MEHBILIE SHEPTUU.
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TakuMm 00pa3oM, MPOIECC KOMMYTAI[HH TOKa,
OBICTPO WCTOIAIOMMK OaTapen B CEroAHSIIHEH

MOPTAaTUBHONH TEXHHWKE, MOXXET CTaTb HaMHOTO
SKOHOMHYHEE C 3aMEHOH OOBIYHBIX JHOMOB Ha
MarHuTHbIE.

MarsuTHBIH AMOJ OTKPBIBAET MyTh VIS HO-
BBIX MarHUTHBIX TPaH3HCTOPOB M YCHIIUTENEH,
KOTOpBIE PAcCCEUBAIOT OYEHb MaJI0 MOIIHOCTH.
OTO O3HayaeT, 4To AW3AHHEpHl CMOIYT YBEJNHU-
YUTh CPOK CIyXObl Oatapeil Oosiee yeM B CTO
pa3. CHW)XEHHE AMCCHIIAIMK B KOMITBIOTEPHBIX
Iponeccopax TakXKe YMEHBIINT TEIUIOBBIIEIE-
HHUE B HOyTOyKax il HacTONBHBIX [1K.

«XOTsI IPEICTOUT €II€ HEMAJIO TOPadoTaTh, YTOOBI MOTYYUTh KOHEUHBII MMPOAYKT, yXKE SICHO, YTO MOJOOHOE yCT-
POHCTBO MOXKET PacTAHYTh HOPMANBHBIH 5-4acoBoOil pecypc akkymyssaTopa Oonee uem Ha 500 gacoBy, — 3asBun du-
nak Cunrx (Deepak K. Singh), moueHT hu3nku 1 acCTpOHOMHUH U PYKOBOJUTEINH 3TOTO IIPOEKTA.

«MsI mostanu 3asBKy Ha naTeHT B CIIIA u Haganu nporecc co31aHnst KOMIIAHUH, KOTOpas 3aiMETCS BBIBOZOM Ta-

KHX YCTPONCTB Ha PBIHOK», — cooOu i CHHTX.

[IBeiinapckue UcCaea0BaTEeN HayYUIMCh CO3/1aBaTh
BBICOKORJIACTHYHbIE KOMIIO3UTHBIE BOJIOKHA, CIIOCOOHBIE
00paTHMO pacTATUBATHCS MOYTH B IIecTh pa3. Kak co-
obmraercst B kypHane Advanced Materials, y4EHbIC
CMOTJIH CO3/1aTh TAKUM CIIOCOOOM ONTHYECKOE BOJIOKHO,
a Tak)e MPOBOJIAIIEE BOJIOKHO C ICKTPOIAAMH M3 XKH[-
KOTO CIUTaBa U yrieposa.

Pa3paboTunku HOCHMOW 3NEKTPOHUKH CO3JAI0T MPO-
TOTHITBl YCTPOWCTB, CACTAHHBIC U3 MSTKUX, 3JIACTUYHBIX
Y TPOBOJSIIMX MATEPUAIOB. DTO J€JaeT YCTPOWCTBA
yaoOHee B HOIICHHH, a TaKkKe 3alHUIAET UX OT MEXaHH-
YCCKOTro HOBpe)KZ[eHI/ISI. HO TEXHOJIOTUHN CO3JaHUS TAKUX
MaTepHajoB MOKa HEAOCTATOYHO Pa3BUTHI U HA MPAKTH-
K€ OHU HpI/IMeHSIIOTCSI pe):[Ko, HO3TOMy yquLIe U UHXC-
Hepm HpOI[OJ'[)KaIOT IIOMCK HOBBIX MaTepI/IaJ'IOB n MCTO-
JIOB MIX CO3JaHMs.

Hccnenosarenu n3 denepaibHON MOJIUTEXHUUYECKON

IKoJ1bI JI03aHHBI pa3paboTain METOJ CO3MaHMsT KOMIIO-
3UTHOTO BOJIOKHA, OOBEAUHSIONIEr0 B cebe HECKOIBKO
MaTEepHUaJiOB M CIIOCOOHOTO PACTATHUBATHCS B HECKOJIBKO
pa3. OHH 3a7eiiCTBOBAIIM METO]] TSPMOBBITSDKKH H3 IIpe-
(hOpMBI, KOTOPBIA MPUMEHSIOT IS CO3IaHUS OITOBO-
JI0KHa. JIJIst 5TOro cHavaja co3faeTcs 0OJblias OTHOCH-
TEJILHO TOJIIIMHBI BOJOKHA 3arOTOBKA — B HEH MaTepua-
JIBl PACIIOJIOKEHBI B TOM IOPSAKE, B KOTOPOM OHHU
JIOJDKHBI HAXOAUTHCS B BOJIOKHE. TT0Cie 9TOTo 3aroToBKa
HArpeBaeTCs M U3 HEe BBITSITUBACTCS BO MHOTO pa3 OoJiee
TOHKOEC BOJIOKHO, MPHYEM BO BpeMsi 3TOTO Mpoiiecca
MOJKHO HEIMPEPBIBHO CO3/1aBaTh KHIIOMETPHI BOJIOKHA,
HaMaThIBas ero Ha OapabaH.

nanonewsnet no mamepuaniam ko.com.ua

I[.]'Iﬂ HOCHUMOI1 3JICKTPOHUKHU CO3JAJIM MPOBOAAIILECE ITACTUIHOEC BOJIOKHO

Cxema TEepMOBBITSIKKH U3 IPehOpMbl
Yunpeng Qu et al. / Advanced Materials, 2018

VYuenble BbIOpa B KauecTBE OCHOBBI BOJIOKHA CO-
TOJIMMEp, COCTOSIINI U3 ABYX (a3 — TBEPAOI U MATKOM.
[TocpencTBOM peryavpoBaHHs COOTHOLIEHHH 3THX (a3
MOJKHO yTIPaBIIATH CBOIICTBaMHU MaTepraia, B TOM YHUCIIE,
BSI3KOYIPYTOCTBIO M TEMIIEPATypON pa3MsrdeHus, KOTo-
pble BaKHBI JUISl Mpolecca TepMOBHITSHKKU. [TogoOpas
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ONTUMAJIbHOE COOTHOLIEHHE IJII OCHOBBI BOJOKHA, HC-
CIEOBaTENIN HAvadu SKCIEPUMEHTHUPOBATH C Pa3lIUy-
HBIMU JIOTIOJTHUTENBHBIMH MAaT€PHAIaMU U CTPYKTypaMu
X OpraHu3allid B BOJIOKHe. Hampuwmep, oM cospanm
ONTOBOJIOKHO, CEPJALEBUHA KOTOPOTO COCTOUT M3 JKECT-
KOr'o ToJIMKapOoHaTa, a 000JI0YKa — U3 MSTKOTO COMO-
nuMepa. Kpome Toro, oHu co3nanu HECKOJBKO BapHaH-
TOB IIPOBOJSILUX BOJOKOH, B KOTOPBIX 3a IIPOBOJAUMOCTb
OTBEYAET MPOBOJAIIUN IIOJUMEDP C BKIIOYECHUSMHU TEX-
HUYECKOr'0 yIiIepoAa WIH KUAKUM IIPY KOMHATHOU TEM-
nepaTtype CIUIaB, TaKOW Kak ranuHcTad. [locie tectupo-
BaHMS OJHOTO M3 TaKMX BOJIOKOH HCCIIEAOBATENN OOHa-
PY>KWIIH, 9TO OHO MOXET 00paTHMO PacTATUBATHCS MOY-
TH B IIECTH pas.

ABTOpBI MPENJIOKUIN MHOXKECTBO NMPUMEHEHUH Ta-
KUM BOJIOKHaM. B yacTHOCTH, X MOYKHO BCTpauBaThb B
OJIeKIy WJIH B POOOTOB U TIO YBEIHYICHUIO COMPOTHBIIC-
HUSL U3MEPATH pacTsiKeHHe BoJIokHA. Kpome Toro, yué-
HBIE CO3/aJIM NMPOTOTUI KJIABUATYPhl HA OCHOBE BOJIOKHA
C IByMs 37eKTpoAaMu. Bo Bpemst HaxkaTus Ha KJIaBHUIILY,
HapHUCOBAHHYIO HA BOJIOKHE, 3JIEKTPO/bI COETUHSIIOTCS, U
HaTpsKEHUE B CXeMe MEHSIETCSI.

HenaBHO amepukaHCKHE HCCIEIOBATENH TaKXKe HC-
MOJIL30BAJIM MOJNUMEP M KUAKUM CIJIaB Ui CO3AaHUS
HEOOBIYHOTO DJJIACTHYHOTO MaTepHuaja, KOTOPHIA He
TOJIBKO IIPOBOJUT TOK, HO U CaMOIPOMU3BOJILHO CO3/1AET
HOBBIE IIPOBOJSIINE JAOPOKKUA IPU MOBPEKACHUU, BOC-
CTaHABJIMBAIOIINE IPOBOAUMOCTD.

nplusl.ru

BI/ICMyT )/ repMaHnﬁ MOMOrYyT Jia3epaM uU3Jy4YaTb B HOBOM JHAIIa30HE

US Air Force/Wikimedia Commons

Poccuiickue ¢u3ukn pa3paboTaii HOBBI THUI OITH-
YECKOT0 BOJIOKHA (CTEKJITHHOTO BOJIOKHA, COJEPIKAIIEro
BHUCMYT) AJISI Jla3epoB, M3Iydaronmx B obmactu 1,6—1,8
MHKPOMETPOB, M H3YYWIN €r0 YHHKAIbHBIC XapaKTepHu-
ctukd. PaboTta mpoBoaWTCs BIIEpBBIE B MHpE, €€ pe3yilb-
TaThl onyomkoBans! B )kypHaiie IEEE Journal of Selected
Topics in Quantum Electronics. Hccienosanue momaep-
*aHo rpanToM Poccuiickoro HayaHoro gponna (PHD).

«bnaronapst KOMIAaKTHOCTH, HAJEKHOCTH, BBICOKOMY
KauecTBY BBIXOJHOTO M3JIyYCHHUs] B HACTOSIIEE BpeMs
0CO0YIO MOITYJISIPHOCTD TIOJIyYHIIA BOJIOKOHHBIE JIa3€Phl, B
KOTOPBIX B KQUeCTBE aKTHBHOI Cpellbl MCIONB3YETCsl OIl-
TOBOJIOKHO C Pa3JWYHBIMHU JT00aBKaMH XMMHYECKHUX dIIe-
MEHTOB, NMPEUMYIIECTBEHHO PEIKO3EMENbHBIX METAJIIOB.
B Takux naszepax M3iMydeHHE pacHpoCTpaHsieTcs B obac-
TH pasMepoM 2—10 MHKpPOMETPOB, YTO MO3BOJISAET MOINY-
4aTh BBICOKYIO spKOcTh. CoBMecTHO ¢ MHCTHTYyTOM XH-
MHH BBICOKOYMCTBIX BeuiecT8 PAH, Mbl co3nany HOBBIN

TUI BOJIOKHA JJIsI JIa3epoB, TEHEPHUPYIOIIMX B HOBBIX
CTEKTPAIbHBIX IUANla30HAX, HEAOCTYITHBIX JUI BOJOKOH-
HBIX JIa3€pOB C PEIKO3EMENbHBIMI HOHAMI», — paccKa3all
Cepreii ®@upcToB, KaHAMIAT (PU3UKO-MATEMAaTHUECKUX
HayK U CTaplIM{ Hay4dHbId coTpyaHuk Hayunoro neHtpa
BOJIOKOHHOM ontuku PAH.

Ceprero @upcToBy U €ro KojleraM yJaajloch 3TOro
JOOUTBCS TIPU TIOMOIIM BBEJICHUSI XUMHYIECKOTO JJIEMEH-
Ta BUCMYTa B ONTOBOJIOKHO C BBICOKUM COJEp:KaHUEM
OoKcHJa repManus. BucMyT npu HOpManbHBIX yCIOBUSX
— OnecTsimuii cepeOPUCTBIN METaN ¢ PO30BaTHIM OTOIIE-
ckoM. Ilpn mobGaBke 3TOTO 3I€MEHTa ONTOBOJOKHO Ha-
JenseTcs YHUKAJIBHBIMU CIIOCOOHOCTSAMH, KOTOPBIE TO-
3BOJISIIOT YCHJIMBATH U TEHEPHPOBATH ONTHYECKOE M3IY-
YeHHE Ha Pa3INYHBIX JUIMHAX BOJH, B JAHHOM CIIydae OT
1,6 mo 1,8 MUKpOMETPOB (A1 CPABHEHHUSA: TONIIMHA Ye-
JIOBEYECKOTO BOJioca paBHa mnpuMmepHo 40 MHKpOMET-
pam). DTO U3JIydeHHE OTHOCUTCS K OJMKHeMy HHppa-
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KpPacHOMY JMAIa30Hy, KOTOPOE HE BUAHO YEIOBEUECKUM
TJIa30M.

@Du3NKN yCTAaHOBWIIM, YTO ONTOBOJIOKHO IPHOOpETAET
HEOOXOIMMBbIE CBOICTBA NPU BBEACHWHM MOHOB BHCMYyTa B
OITOBOJIOKHO C BBICOKHM KOJIMUECTBOM OKCHJa T€pMAHHUSL
Tonbko B 3TOM cilydyae MOH BHCMYTa, BCTPanUBasiCh BOJIM3U
nedekra CeTKH CTekia, Oyzner paboTaTh Kak aKTHBHBIN
LEHTP. ABTOpPbI paOOTHI MHTEHCHBHO 3aHUMAIOTCS IKCIIE-
PHUMEHTAJIbHBIMU HCCJICIOBAHUSIME CBOMCTB TakuMX BOJIO-
KOH, o0Opalliasi BHUMaHHE Ha UHTEPECHbIe 0COOCHHOCTH, —
Takasi paboTa NMPOBOAWTCS BIIEPBbIE B Mupe. B wacTHOCTH,
HEJaBHO OBII OOHAPY)KEH HOBBIN ONTHYECKUHA dPdexT —
oOecIBeUNBaHNE BOJIOKHA IOJ BO3JCHCTBHEM JA3EPHOTO
M3ITYYCHUS U €r0 00paTUMOCTh NIPH HArpeBe.

Ceifuac U3 J1aHHOTO THIIA BOJIOKHA CO37IaHBI JIA3€PhI B
obmactu 1,7 MEKpOMETPOB ¢ MOITHOCTHIO Ooiee 2 Bt u

KITJ] 6onee 30 %. PazpaboTka He MMeeT 3apyOeKHBIX
aHajoroB. /o CHX IOp OCTaeTcsi HEM3BECTHBIM (yHIa-
MEHTAJIbHOE OTPAaHUYEHHE XaPAKTEPHCTUK TaKUX Ja3e-
POB. YUEHBIE CUUTAIOT, YTO 3TH XapAKTEPUCTUKHU, BIIOJ-
HE BEPOSTHO, MOXHO YIIYYIIHUTb, COBEPLICHCTBYS TeX-
HOJIOTHIO UX U3TOTOBIICHHUS.

«BonokxoHHbIE Na3epbl T€HEPUPYIOT B OMpECNICH-
HBIX 00JacTAX JUIMH BOJIH, NPU 3TOM 00JaCTh JUIMH
BoJH 1,6—1,8 MHUKpPOMETPOB OCTaBajlaCh MOYTH HEOCBO-
eHHoll, — moabIToxui Cepreit dupcros. — JlobaBnenue
BHCMYTa B CTEKIIIHHYIO MaTPHILy C BBICOKUM COAEpIKa-
HUEM OKCHJA T€pPMaHMs CTaJO IPOPHIBOM, MO3BOIHB-
UM pEaJn30BaTh HOBBIM THUIl CBETOBOJOB, KOTOPBIH
MOKHO HCHOJIb30BaTh B KAYECTBE AaKTUBHOM Cpelbl AJIs
CO3/1aHMsI YCHWIINTENEH U Ja3epoB, pPabOTAIOIUX B 3TOM
CHEKTPAIbLHOM JUAa30He».

indicator.ru

Tomckue YueHbI€ Co31a/1U IKOHOMUYHBIH Ja3sep, CIIOCOOHBIH H3MEHAThH AJIMHY BOJIH

Ilo nannbiM MuHOOpHaAYKH, Jiazep SIBJISIETCH KO-
HOMHUYHBIM.

Yuenble TOMCKOro MOMUTEXHUYECKOTO YHUBEPCUTE-
ta (TITY) B cocTaBe MeXIyHApOAHOTO HCCIEIOBaTEb-
CKOT0 KOJUICKTHBA CO3[ajIM 3KOHOMUYHBIA Ja3ep, CIO-
COOHBII IJIABHO NEpeCTpauBaTh JUIMHY BOJIHBI CBOETO
M3Ty4EeHUS BO BCEM BHJIMMOM nuana3zoHe. O0 3ToMm co-
o010 MUHOOPHAYKH CO CCHUTKOW Ha pe3yNbTaThl HC-
CIIeZIOBaHUS, ONMYONIMKOBaHHBIE B HAYYHOM JKypHAJe
«Photonics Researchy.

Mo wrpOpMamum MHHHUCTEPCTBA, OOBIYHO Ja3ephI
M3IYy4aloT B Y3KOH CIEKTpalbHOM MOJIOCe, NPEeNbHO
OrpaHUueHHOM cBoiicTBamu cpeabl. [lns mnosyueHus
KPacHOTO WM 3€JICHOTO HW3JIy4EHHUS MPUXOAMUTCS JHOO
CO3/1aBaTh HOBBIW Jla3ep, JIMOO HMCHOJIB30BAaTh TEXHOJIO-
TMH U3MEHEHHUS HMEIOIIET0Cs U3ITydeHHs.

«Hac uHTepecoBao perieHne, HCKI0Yaoee MUHY-
CBI M3BECTHBIX MOJAXOJIOB, M IIPU 3TOM IPOCTOE U JelIe-
Boe. MbI coOpaiy BOJOKOHHBIN Jla3ep, TeHEPHPYIOLIHIHA
Ha BBIXOJIE CBETOBBIE UMITYJIbCHI C UEHTPAIbHON ITMHON
BOJIHBI 1,04 MUKPOMETPOB, IIUTENBHOCTh KOTOPBIX Me-
HSETCS OT MUKOCEKYHIBI 10 50 demTocexynna. Mzmyde-
HHE JIa3epa 3aBOAMIOCH B KyCOUEK CIENHAIBLHO MPoQu-

Bputanckue XUMUKK pazpaboTaiyd TOIYIPOBOIHU-
KOBBIE TIOJUMEPHbIE HAHOBOJIOKHA, B KOTOPBIX [TMHA
muddysun sxcuronoB nocturaer 200 HAHOMETPOB, YTO
B 20 pa3 Bbllle, YeM B aHAJOTMYHbIX Marepuanax. Kak
MUINYT YYEHBIC B Science, B OyIyIeM TaKHE MaTCPUAIIBI

JIUPOBaHHOTO (hOTOH-KPUCTAITHIECKOTO BOJIOKHA
(®KB)», — mpuBOAATCS B COOOLICHWH CJOBa IOIICHTA
TITY Pomana Eropoga.

[Tosicasiercs, uro KB — 3T0 crnenuanbHbIi Kiacc
ONTUYECKUX BOJIOKOH, IEHTpajbHasi 00JacTb KOTOPBIX
(rIIe MpOXOAUT CBET) OKPYXKEHa YMOPSAJOUYEHHOU CTPYK-
Typoll TYyCTOTENbIX WU 3alOJIHEHHBIX CIEeIHaIbHBIM
MarepuajoM MHUKpOKaHalblieB. Eciii LieHTpaibHBIN Ka-
Hall CcAeNaTh CYXXAoIIUMCS M IPaBHIBHO TOA0OpaTh
MaTrepuana BOJIOKHA, TO CHEKTP M3JIyY€HHsS Ha BBIXOJE
Oyzer O4eHb CHIIBHO 3aBHUCETHh OT JUIUTEIFHOCTH W WH-
TEHCUBHOCTH HUMIYJbCOB Ha BXOA€. MEHAS MJINTENb-
HOCTb M DHEPIUI0 UMITYJIbCOB Ha BXOJE, YUEHbIE CMOTJIU
YOpaBIATh 0allaHCOM HEJIMHEHHBIX W IHCIICPCHOHHBIX
MIPOLIECCOB BHYTPH BOJIOKOH.

IInaBHas nepecTpoiika IJIMHBI BOJHBI U3JIyUEHUs Ce-
rOJHS BOCTpeOOBaHa B JIa3epHON MHUKPOCKOIHUH, HATIPH-
Mep, ISl OMOMMMDKWHTA, — METOJd, IMO3BOJISIONIETO
HAOJIOaTh MHUKPOCTPYKTYPY KHBOH TKaHH, KOTOpas
Ja€T BO3MOXKHOCTh YBHJIETh TOpa3fo Ooyiee MEJKue fe-
Tand uccleayeMoro ooObekra. OOnacTe TPUMEHEHUS
JIAaHHBIX METOJIOB JIOCTaTOYHO IIKMPOKAa W BKJIIOYAET Ta-
KW aKTyaJbHBIC HAIPABIICHHS, KaK 3MOpPUOIIOTHS, HEW-
POOHOIIOTHS, OHKOJIOTHSI 1 MHOTHE JIPYTHE.

tass.ru/mauka/5182005

Jnuny 1ug@y3un IKCUTOHOB B MOJYNPOBOASIIIUX MOJUMepax yBeanyuan B 20 pa3

MOTYT HCIIOJB30BAThCSA IS MOBBIIEHUS 3 (HEKTHBHO-
CTH OPTaHUYECKHUX COJTHEUHBIX OaTapeil.

Hekotopsle momumepsl 3a c4eT HalW4Ms B CBOEH
CTPYKTyp€ CHCTEMBI COIpPSDKEHHBIX MABOMHBIX CBs3eH
MOTyT 00J1aaTh NMPOBOAAIIMMH WIN IOJYIPOBOIAHUKO-
BBIMM CBOWCTBaMHU. braromaps CONpSKEHHBIM CBSI3SM
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ANEKTPOHHAS IUIOTHOCTH B ITIOJIMMEPHON MOJIEKYJIe PaB-
HOMEPHO pacIipefiefisieTcss N0 ee JUINHE, W SJICKTPOHBI
MOTYT TIepeMeIaThes Mo Hel, Iepexois ¢ OJHOTO aToMa
Ha npyroi. CyIIECTBYIOT M NIpyrHe MEXaHH3MBI IPOBO-
JUMOCTH B IIOJMMeEpax — HalmpuMep, HElaBHO y4EHBIE
MOJIYYMIM TPOBOJSIIUK MOJIMMEPHBIH MaTepHuai, KOTO-
pBIil paboTaeT 3a CyYeT HAJMYHMA B CHCTEME OOJIBILIOTO
KOJIMYecTBa CBOOOHOPAIUKAIBHBIX TPYII, OJHAKO Ta-
K{€ BapHUaHThl BCTPEUAIOTCSl 3HAUUTENBHO peske. IIpoBo-
JUSIIIME U MOJTYNPOBOJHUKOBBIE OPTaHUYECKHE MOJIEKYJIbI
yKe ceifuac IPUMEHSIOTCS BO MHOTHX JJIEKTPOHHBIX YCT-
POWCTBAxX, OHAKO W3-32 HEJIOCTATOYHOTO KOHTPOJS (u-
3MYECKUX IapaMeTpOB OHHU, KaK MPABHUJIO, YCTYMAIOT IO
3¢ PEKTHBHOCTH HEOPTAaHMYECKUM MaTepHaiaM.

Junst moBbleHNs: 3 GEKTUBHOCTH OPTaHUYECKUX Ma-
TEpUAJIOB B KaueCTBE CBETOIOIJIOUIAIOMIMX MOJYIPO-
BOJHHUKOBBIX 3JICMCHTOB 6pI/ITaHCKI/Ie XUMHUKHU IOJ PYKO-
BozicTBoM MaHa MbauHepca (Ian Manners) u3 bpuctosnn-
CKOTO YHHUBEpPCHUTETa NPEAJIOKUIN YBEIHMIUTh B HHX
IUTHHBL TUQQY3UN IKCUTOHOB — HE3apsDKCHHBIX KBa3H-
YaCTHI], COCTOSIINX U3 BO30YKICHHOTO DIIEKTPOHA, KO-
TOPBIHA IBUTAETCS BOKPYT ABIPKH, — KOTOPBIE 00pa3yroT-
cs B pe3ynbTare OOJydeHHS CBETOM. BO3MOXHOCTE Tie-
peHOCa SKCUTOHOB Ha AOCTATOYHO OOJIBLIME PACCTOSIHUS
OT TOYKM HMX O0pa30oBaHMs JaeT BO3MOXHOCTH Ooliee
3¢ (GEeKTHBHO HKCIOIb30BATh MAMAIONINA Ha MaTepHal

227

PDHF,.-b-PEG,,,

Cxema cOOpKH MONMMEPHBIX KOMITO3UTHBIX HAHOBOJIOKOH U3 OTAENbHBIX dneMeHToB. PDHF — nomunurexcungiyopen,
PEG — nommstunenriukons, QPT — nonutnoden. X.-H. Jin et al./ Science, 2018

C noMo1bI0 METOa KPUCTAIUTM3AIMY Ha 3aTpaBKax
YUYEHBIE TIOJIYYWJIM M3 ITHX IIOJIMMEPOB OJHOMEpPHBIC
KOMITIO3UTHBIE 3JieMeHThI JiauHOM ot 180 mo 1840 Ha-
HOMeTpoB. Ilpm 3TOM mOCIETOBAaTENBHOCTh CTaaAWN
CHHTe3a MoAdMpasack TakKUM 00pa3oM, 4TOOBI B cepe-
IuHe 00pa3oBaBIICiiCs YaCTHIBI HaXOWICA (parMeHT,

CoZIepKaIUi  MOJMATUIICHTJIMKONIb, a M0 KpasMm
(parMeHThl ¢ MOTUTHOPEHOM. 3a CUYET TaKOW TeoMeT-
pUd B TIOJMMEPHOM KOMIIO3MTE YIAlOCh pa3AeliuTh

JOHOPHBIC U aKICITOPHBIC YUYACTKHU, B PE3YJIbTATC YCTO

cser, nossimas KI1J] ero npeobpazoBanus B ayeKTpUUe-
cKyto dHepruto. OOBIYHO B IOJIMMEPHBIX MOIYIPOBOJI-
HUKax amuHa auddy3um — paccTosHEe, HA KOTOPOE MO-
XKET TepeMeINaThecsl KBa3MYacTHIA 0 MOMEHTa CBOETO
HCYe3HOBEeHHA, — He TpeBbimaeT 10 HaHomeTpoB. OqHa-
KO YUYEHBIM yJAaJIOCh CEJIaTh TAKOW MOJIMMEPHBIA MaTe-
pHai, B KOTOPOM 3TOT pa3Mep MOXKHO YBEIHIHThH Ooiee
4yeM Ha nopsaaok — 10 200 HaHOMETpoB.

JoOuThCcsl 3TOr0 XMMHKaM yJaloch 3a CYET COBMe-
LIeHHs B JBYMEPHOM KOMIIO3UTHOM MarepHaie Tpex
pa3NUYHBIX THIOB NojuMmepoB. OCHOBY Marepuaia co-
CTaBWJIO KPUCTAJUIMYECKOE SAPO M3 TOJIUIUTeKCHI(ITyO-
peHa — TMOIYNPOBOJHUKOBOTO IOJMMEPA, KOTOPBIA MO-
TJIOIIAeT CBET B CHMHEH 4acTh CHeKTpa (MOHOMEp 3TOro
COCIMHEHHS BXOIHT B CEMEHCTBO (NIyOpEHOB — apoMa-
THUYECKUX COCIMHEHMH, BKIIOYAIOMNX B ceOs 1Ba Imec-
TUWICHHBIX [IMKJIA U OAWH IATHWICHHBIH). K aTomy siapy
C IMIOMOIIBIO KOBAJICHTHBIX CBsI3EH MIPUCOCAUHAIUCH IO~
BIJKHEIC OOKOBEIE HCTIOYKH JABYX pas3IMYHBIX COCTABOB!:
JI00 TOJIMATUIICHTIIKOIIB, 1100 nonutrodeH. [Ipu atom
KPHUCTAJUTMYECKOE SIAPO M MOJUTHOPECHOBBIE (hparMeHTHI
3a CYCT HaJIU4uA CONPSAKCHHBIX ﬂBOﬁHLIX CBs3el MOryT
MIPOBOJUTD IEKTPUUECKUH TOK, a MOIMITUICHIJIUKOIb —
o0JiaiaeT CBOWCTBAMH ANAIIEKTPHKA.

PDHF,-b-QPT,,

Segmented nanofibers

R =H or NMe;* Br-

PDHF,,-b-QPT,,

CBET MOTJIOIIAJCS B IEHTPE YacTUIBl, ¥ 00pa3oBaB-
1IMecsl PKCUTOHBI JBUTAIUCh K €€ KpasM A0 MPOBOJS-
HUX TOJUTHO(PEHOBBIX (parMeHToB. B pesynbprare
JrHa TG QY3UH SKCUTOHOB IO TONMHIUTEKCHI(IyO-
PEHOBOMY KPHCTAJNTMYECKOMY IOJIMMEPY B HEKOTOPBIX
yacTHnax pocturana npumepHo 200 manometpos. [Ipu
9TOM JIBUTAJIUCH 3TH SKCUTOHBI MO IMOJIUMEPY JOBOIHHO
OpIcTpO: KO3 duImeHT audPy3un 3KCUTOHOB B HOJH-
MepHOM MaTepuane coctaBisul 10 0,5 KkBagpaTHBIX CaH-
TUMETPOB B CEKyHY.
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VY4eHble 0OTMEYAIOT, UTO JOOUTHCSA TAKUX
3HAYCHHUN I JUTMHBL TU(GQY3UH BIECPBBIC
yAAIOCh IJIsi MOHOKPHUCTAJUIMYECKOTO IO-
JUMEPHOTO MaTepuaiga C H3BECTHOM Treo-
Merpueid. [lo cioBaM XHMMHKOB, TOJIIMHBI
Matepuana B 200 HAHOMETPOB OCTATOYHO
JUISL TIOJIHOTO IMOTJIOLIEHUS MaJalouiero cBe-
Ta, IO3TOMY BO3MO>KHOCTb IIEPEHOCA SKCH-
TOHOB HAa TAaKOE PAaCCTOSHUE IMO3BOJHUT HE
OTPaHUYUBATLCS B ONTOAIEKTPOHHBIX Opra-
HUYECKUX YCTPOMCTBAX COBCEM TOHKUMH
CBETOINOIIOIIAIOLIMMU CIIOSIMHU.

YBenuueHue JUIHHBL TUPPY3uHd HOCUTE-
neil 3apsa B MOJUMEPHBIX MaTepuanax —
OJlHA M3 BAXKHBIX 33]a4 B MOBBINICHUH (-
(hEeKTUBHOCTH COBPEMECHHBIX OPTaHHYECKUX
ONTONIEKTPOHHBIX YCTPOMCTB. I 3TOro
y4€Hble [MpeanaraloT HCHojIb30BaTh J0-
BOJIBHO CJIOKHBIE CTPYKTyphl. Hampumep, e
HEeIaBHO OBLIO MPEIOKEHO BBOIHUTH B TIO- : ‘ 5000 nm
JIUMEPHBIN MPOBOJHUK OTAEIBHBIE MOJIEKY-
7Bl QyIUIepeHoB, Olaromaps 4eMy yaaioch
YBEJIMYHTH IIHHY TUPPY3UHA IIEKTPOHOB C
JIoJIelk MUKPOMETPOB 110 3,5 CAHTUMETPOB.

Mukpodororpadust (ryopecuupyronux HAHOBOIOKOH, OIYYSHHAs C MTOMOLIBIO
KoH(oKaIbHON MUKpOcKonuK. CHHIE Y4aCTKU COOTBETCTBYIOT JIFOMHUHECIICHIIUHI
KPHCTAJLTHYECKOTO SIpa, OPAHIKEBbIC — JTIOMUHECLCHIIUH TTOTUTHO(EHOBOI «KOPOHBDY
X.-H. Jin et al./ Science, 2018

nplusl.ru

Co31aHa HaHOTUOpPUIHAS JUTUHI-HOHHAS AKKYMYJISTOpHAas 6aTapes,
CIOCOOHAs 3apPSKATHCS 32 CYNTAHHBIE CEKYH/BI

3apsan. PemenueM 3Toif mpoOieMbl MOXKET cTaTh HOBas
HaHOTHOpHUIHASA aKKyMyJISITOpHas Oarapes, pa3paboTaH-
Hasl ucciefoBaTensIMu U3 KopHYaJIbCKOTO yHHMBEpCHUTE-
Ta. YHUKaJbHasg TpexXMepHas CTPYKTypa 3Toil GaTapeu
MO3BOJIMT MPOU3BOIUTH €€ MOJHYIO 3apsIKy OyKBaJbHO
3a CYUTAHHBIC CCKYH/IbI.

BMecTo omHOTO LIENBHOTO Karoja M aHoja B HOBOW
Garapee HCIIOJIB30BAaHBI THICSYM HAaHOPA3MEPHBIX KaTo-
JIOB ¥ aHozmoB. Kakaplii M3 3THX KaTOJOB WJIHM aHOJOB
Ipe/CTaBIsieT co00H HAaHOYACTHILy, pa3MepaMu OKOJO
20 maHoMeTpoB. [Ipm moMomu 0coOOTrO TEXHOJOTHYE-
CKOT0 TMpolecca TH HAHOYACTUIBI CMEIINBAOTCA U CO-
eAMHAIOTCS IPYT ¢ Apyrom, oOpasys ABa HM30JHPOBaH-
HBIX «Ty0YaThIX» 3MEeKTpoia, OYKBaJbHO BPOCIINX APYT
B Apyra.

B ornmume oT KOHCTPYKIMH TpagWIMOHHBIX OaTa-
peli, B MaTepuaie dJIeKTPOJAOB HOBOW OaTapeu HET Kpo-
HICYHBIX OTBepCTHﬁ, IOop, KOTOPBIC ABJIAIOTCA UCTOYHH-
KOM HECKOJBKHMX NpoOsieM. DJIEeKTpo/bl HOBOM OaTapen
HE MOTYT 3aMKHYTbCS, U BEPOATHOCTb MX CaMOIPOU3-
BOJILHOTO BO3TOPaHUSI CTPEMUTCS K HYJIO. 3aTO Takas
KOHCTPYKIIMS 00€CIIeYyrBaET HE TOJIBKO OBICTPYIO 3apsii-
Ky W pa3psii — OHa MO3BOJISIET KapJAWHAILHO YBEINYUThH
3¢ HeKTHBHYIO TUIOMAAb 3JIEKTPOJIOB, YTO PABHOCHIHHO
YBEJIMYEHHUIO TTOKA3aTelNs INIOTHOCTH XPAaHEHHUS YHEPTUU
¥ EMKOCTH aKKyMYJISITOPHOH Oatapen.

B 0OBIMHBIX aKKyMYJSITOPHBIX OaTapesx aHOJ W Ka-
TOI (IBa 3JeKTpona Oarapen) QPU3MUCCKH pa3MEHICHEI B
Pa3IUYHBIX MECTaX W COEJUHEHBI APYT C IPYroM CIOEM
aJekTponnTa. Takass KOHCTPYKIUSI UMEET CBOU NpeuMy-
LIeCTBa U HEJIOCTATKH, [JIABHBIM U3 MOCIEIHUX SIBISIETCS
JIOCTaTOYHO [UIMHHBIA MyTb, KOTOPBIA HMOHBI JMTHUSA
JIOJDKHBI TPOMTH OT OAHOIO 3JEKTpoAa K IPYyroMmy BO
BpeMsl 3apsAKu WK paspsjaa Oatapeu. BBuay 3Toro ak-
KyMYJIATOPHBIE OaTapen 3apsHKaroTCs TOCTATOYHO IOJTO
M HE CHOCOOHBI OBICTPO OTHABAaTh HAKOIUICHHBIN B HUX
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Anode network
-

Electrolyte coating

-

50 nm
—

HUccrenoBatenu u3 Koprysna mpogomkaioT paboTatsh
HaJl COBEPIIECHCTBOBAHNEM JAHHOM TEXHOJIOTUH C LENBIO
JIOBEJICHHS €€ 10 YPOBHS MPOMBIIIIEHHOTO IPOU3BOICT-
Ba U NMPaKTHUYECKOTO NMpuUMeHeHus. [lapannensHo ¢ 3THM
BeJeTCsA OPOPMIICHHE MATCHTHOW 3asBKM M IMAaTCHTHOM

TN

Q -
.
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5

B cratpe, omyOimkoBanHON B kypHaine Cellulose,
COO0O0IIaeTCsl, YTO POCCUIICKHE XUMHMKH CO3JaJI MEM-
OpaHy M3 MOJIEKYJI OOBIYHOM IIEJITFOJIO3bI, KOTOpAs MPO-
MYCKaeT JIa)ke caMble KPYITHBIE MOJIEKYJIbl JKUIKOCTEH,
HO IIpU 3TOM YJEP’KUBAET MEJIbUANIINE HAHOYACTHULIBIL.

«OOBIYHAS TIepEerOHKA XOPOIIO MOIXOAUT IS pa3ze-
JICHUS] OPTaHWYECKUX PacTBOPHTENEH, HO ecTh U Oolee
clokHBIC 3amaun. K mpuMepy, mpu pereHepamnuud roMo-
TCHHBIX KaTaJIM3aTOPOB MEPETOHKA HE BCET/IA ITOJIXO/IHT,
TaK KaK IpU BEICOKUX TEMIIepaTypax OHHU pa3pyIIaloTcs.
[Mpouecc ¢unbTpauy HCKIIOYAET 3TO, IOCKOJIBKY OH
MPOXOJIMT MPU KOMHATHOM TemIiieparype», — pacckaszai
Anekcelt BonkoB n3 WHcTHTyTa HEPTEXMMHUYECKOTO
cunre3a PAH B Mockee (PUA HoBocTH cO CCBhUIKOMN Ha
npecc-cayxoy PHO).

B mocneanue roapl GU3MKKM M XMMHUKH aKTHBHO pa-
00TalOT HaJ CO3/IlaHWEM HOBBIX HAaHOMAaTEpUAJIOB, KOTO-
pble MOTJIM OBl CTaTh OCHOBOM IJISI T'aJPKETOB, CIIOCOO-
HBIX Pa3lelsiTh TSKEIBbIC U JISTKHE U30TOTEI, U3BICKATh
BOJly M3 BO3/lyXa, COPTHPOBATh Pa3HbIC JIEMEHTHI U HC-

Cathode network

3aIIUTHl OMBITHBIX 00pa3IoB HOBHIX Oarapeil. B 3aximro-
YEHHUE OTMETHM, YTO AaHHbIC pabOThI MPOBOIIIKCH IO
3aKkazy M ¢ (DMHAHCHPOBAHHEM aMepUKaHCKOro MUHU-
CTEpPCTBAa HHEPIeTUKU U YACTHMYHO amepukaHckoro Ha-
[UOHAILHOTO HAYYHOTO (oH/A.

dailytechinfo.org

B NHXC PAH co3nann ¢puiIbTp, KOTOPBIi yJIaBIMBaeT MelbYaiilline HAHOYACTHIbI

MOJIHATh MHOTHE APYrHe 3a1a4M, KOTOPbIE KaXKyTcs ce-
TOJHS HEMBICIIUMBIMHU.

@uneTpel U1 MeMOpaHbl U3 MOJOOHBIX MAaTepHAJIOB
MOIJTIH OBl COBEPUIMTH HACTOSIIYIO PEBONIOLMIO B IPO-
MBIIIICHHOCTH ¥ 3KOHOMMKE, HO UX CO3JaHHIO 9acTO Me-
11aeT TO, YTO OHHU NMPOU3BOIATCS U3 JOPOTOCTOSIIUX Ma-
TEpHaJIOB WM NPOCTO PEIKUX KOMIIOHEHTOB, KOTOpHIE
MOKa MOKHO M3TOTaBJIMBATH JIMIIb HITYYHBIM 00Pa30M.

BoJIKOB M ero Koieru Halluld IPOCTONW U HEAOPOTOn
CIOCO0 M3TOTOBJICHUSI MEMOpaH, CIIOCOOHBIX «OTJIaBIIH-
BaTh» Jake camble HeOOJNbIINEe HAaHOYACTHUIIBI, IKCIICPH-
MEHTHPYsl C MOJIEKYJIaMH ILEJUIIOJI03bl — MPHUPOJHOIO
MoJIMMepa, U3 KOTOPOrO COCTOSIT BOJIOKHA IPEBECUHBI U
JpYyTUE pacTUTENIbHBIE TKAHU.

Kak oOHapyxumm poccHiiCKe XMMHKH, [EIUTI0JIO3HbIE
LIETIOYKA MOXKHO 3aCTaBUTh CAMOCTOSATENIBHO O0BEIH-
HUTBCS B OYEHb TOHKHUH (HIBTP, PACTBOPUB HX B JIPYrOM
opranudyeckoM BeriectBe, N-metramopdoarna-N-okcue,
1 3aTeM J00aBUB B 3Ty CMECh IPHCAAKH, KOTOpPHIE 3acTa-
BWIM HHWTH LEJJIIONO3bI OCAJUTHCS Ha JHE cocyaa MU
c(OpPMHUPOBATH CBOCOOPA3HYIO TIOPUCTYIO «TYOKYY.

Ha ponb 3Tux npucanok, Mo cl1oBaM Y4eHbIX, MOIXO-
JST OYCHb INPOCTHIE M HEJOPOTHE BEIlecTBa — OObIYHAS
BOJIa U PA3IUYHbIE NPOCTEHUIINE CIUPTHL. MeHsIsl X KOH-
LEHTPaLHI0, COCTaB U APYrue CBOMCTBA, BonkoBy u ero
KOMaHJI€ yJaloch IMOJYYHTb OYEHb IUIOTHBIA, HO IpHU
STOM MPOHUIAEMBIN ISl JKUJKOCTEW MaTepual, JTUamMeTp
IIOp B KOTOPOM HE NIPEBBIIIAT U IBYX HAHOMETPOB.

OWIbTPHI U3 TAKOK MOPUCTON LIEIUIIOJIO3b], KAK IIOKa-
3aJIM JaJIbHEHIITNE OBITHl XUMHUKOB, MOTYT BBIJIABIIMBATH
Jake caMble MeJIbYalIIne HAHOYACTHIBI M3 CIO0XKHBIX
PacTBOPOB pa3HBIX BEUIECTB, YeH TUAMETpP HE TPEBHIIIA-
er u 10 HanomeTpoB. DTO, MO CIOBaM co3faTenel mo-
JOOHBIX MEeMOpaH, CHU3UT CTOMMOCTb M YIIPOCTHUT MHO-
THe MPOLECCHl B XMMUYECKOH MPOMBIIUIEHHOCTH U IpU
BEICHHMH JIAOOPATOPHBIX HCCIICAOBAHUI.
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Cdepsl 1OMOryT H3y4aTh MOBEPXHOCTH HENMPO3PAaYHbIX MATEPHAJIOB

Yyensle TOMCKOTro MOJUTEXHUYECKOTO YHUBEPCUTE-
Ta BMECTE C KOJIeraMu U3 baHropckoro yHuBepcuTeTa
(BenmukoOpuTaHUsI) TPEIIONKHUIN CIIOCO0  yIyJIIUTh
pa3pemeHne ONTHIECKUX MUKPOCKOIIOB, pabOTAIOIINX C
OTpa)XEHHBIM CBETOM, TO €CThb CIIOCOOHBIX M3y4aTh He-
npo3pauHble MaTepualibl. B kadecTBe CymepimH3bl JUIs
MHUKPOCKOIAa OHHM HCIIOJIB30BAJIH CEPHUUYECKUE IUIIICK-
TPUYECKHE YaCTUIBI C I[OKa3aTeJeM IPEeIOMIICHNS,
ONMM3KMM K TIOKas3aTeNio TpesioMieHus Bo3ayxa. Llens
YUEHBIX — MPUOIM3UTH Pa3pelieHre ONTHYECKUX MHKPO-
CKOIIOB B 3TOM PEXKHME JI0 TOoKa3areseil JyqlInX ONTH-
yeckux npuoopos. [locmeanue pe3ynbpTaThl MccIeqOBa-
HUH OITyOJIMKOBAaHBI B OJHOM M3 CTApEHIINX HAYYHBIX
KypHaioB Mupa Annalen der Physik.

B mocnennee necstuieTne akTUBHO pa3BHBACTCS Ha-
NPaBJICHAE TaK Ha3bIBAEGMBIX HAHOCKOIIOB — OJHUX H3
CaMbIX «30PKHX» ONTHYECKHX MHKPOCKOIIOB, KOTOpPBIE
obecreunBatoT paspemieHue B 50 HAHOMETPOB B OeoM
cBeTe. B xauecTBe IMH3 B 3TUX NMPHOOpaxX MPUMEHSIIOTCS
JIDJIEKTPUYECcKe chepuuecKre HaHOUYACTUIBI, KOTOPBIC
paboTaOT B PSIKUME «HA MPOIMYCKaHUE». DTO O3HAYACT,
YTO 00BEKT BU3YaJM3UPYETCS 33 CUET MPOMYCKaHUS W3-
JTydeHHus CKBO3b JMH3Y. OJHAKO CYIIECTBYET IIEIbIH
CIEKTP MAaTepHaJIOB, KOTOPBIE HEMPO3PAaYHbI JJIS U3ITY-
YEeHUsI, U JUIA WCCIEJOBAaHMS MX CBOICTB HEOOXOIUMEI

[IpoBomuMBIE  WCCIICTOBAHUS
JATYT B OCHOBY IPHUHIMIOB II0-
CTPOCHHS HAHOCKOIA, KOTOPBIN
MOXeT paboTaTh B IBYX PEKUMAX C
BBICOKMM  paspelieHueM. «Bos-
MOKHOCTh OJHOBPEMEHHOTO HC-
TMOJIb30BaAHUA MHUKPOCKOINA B JIBYX
peknMax o0ecreynBaeT JIOMOJHU-
TEJIbHYI0O MH(POPMAIUIO O pacmpe-
JIIICHUH CUTHAJIOB OJFKHETO TTOJIS
U OTKpPHIBACT HOBBIH WM YHUKAJb-
HBIA CI0co0 XapaKTepHu3alud Ma-
TEPHUATIOB M HAHOCTPYKTYp, — OT-
METHJIM aBTOPBI CTaTbu. — MOXKHO
Oyner ¢ Oouplied JeTamu3alMen
BU3yQJIM3UPOBATh PAN  IEPCIEK-
TUBHBIX MaTCpUaJIOB U 06BCKTOB.
Hanpumep, MOBEpXHOCTHBIC I1a3-
MOHHBIE BOJIHBI — 3TO 3JIEKTPOMATr-
HUTHBIE BOJIHBI, PACIPOCTPAHSIO-
IIMECs] BIOJIb TPAHHIIBI MEXKIy Me-
TAUIOM ¥ OIWAJICKTPUKOM. OTH
BOJTHBI HCIOJIB3YIOT B TUIA3MOHHBIX
CeHCcOpax JUIi OMOXUMHYCCKHX
AHAIIM30B, B MUKPODJICKTPOHHUKE.
Jis ux ucclieioBaHUsS HEOOXOIH-
MO OY€Hb BBICOKOC Pa3pEIICHUEY.

VvV

METOZBI CYOBOJTHOBOW (DOKYCHPOBKH B PEKUME «HA OT-
paxkenue». K TakuM MaTepuanam, HalpuMep, OTHOCATCS
Mertabl. Panee aBropckuil komiektus TIIY mokasai,
4YTO C(hOKYCHPOBATh M3ITyUCHHE B PEKUME «HA OTpake-
HHE» MOJKHO C TIOMOIIBIO HPSIMOYTOJIBHBIX WIIM MOIY-
chepruvecKux 4acTull.

«Cdepuueckue gacTHIbl 00JIe€ IPOCTHI B MOJTYYECHUN
U TIPUMEHEHUH, IOATOMY B CBOCH MOCJIEAHEH paboTe MBI
UCTIONB30BaIM UMEHHO MX, — PaccKa3al PYKOBOJIUTEIb
komiekrusa Uropp Munun u3 TIIY. — Pasmep uactun
COCTaBJIIET HECKOJIBKO JJIMH BOJIH. CBET OTpa)aercst OT
METAINTMIECKON TOJUTOKKH, Ha KOTOPOI pacroyiararoTcs
YacTHIBL, U (POKYCHPYETCS CO CTOPOHBI MaJCHUs, OKOJIO
MOBEPXHOCTH YAaCTHYKH. ECnM BBIIONHUTHE MX B BHAC
cdeprl, To oHa paboTaeT Kak JIMH3a, (OKYCHUPYIOIAs B
obpaTHOM HampasneHun. [Ipu sToM y cheprdeckux gac-
TUI] TOKa3aTeldb MNPEeIOMIICHUS OMU30K K eIMHHIEe, K
MOKa3aTeio BO3yXa, B TO BPeMs Kak B TPaJUIIMOHHBIX
MHUKpPOCKOMax oH 0yn3ok k 1,5. B pesynbrare, mo cpas-
HEHMIO C TPAJUIMOHHBIMHM ONTHYECKMMH MHKPOCKOIIa-
MU, cepHyYeCKre YaCcTHUIIbI Ak yBEJIHMYCHUE pa3pelie-
HUSI B peKUME “Ha OTpaxkeHue” yydine Ju(pakinoHHO-
TO Tnpezena. B KOHEYHOM MTOTE MBI CTPEMHMCS JOBECTH
3TOT TOKa3aTelb /10 CPAaBHUMOTO C TEM, YTO JAlOT Ha-
HOCKOIIBI B pEXKUME “‘Ha MPOITyCKaHUE ».

[pumep pokycupoBkU chepuuecKoii YaCTUIIbI C MTOKA3aTeNeM MPEITOMICHHS, ONU3KUM K 1 —
aHAJIOT KJIACCUYECKOM chepruecKoii IMH3BI (ciIeBa); mpuMep GOKYCHPOBKH B PEKUME
«Ha oTpaxkeHne» (cupasa) / [Ipecc-cayxba TITY
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J. Cho et al./ Nature Comunications, 2018

AMepHKaHCKHe MaTepHajoBe/bl OOHAPYKUIH, 4YTO
METOJ] BBICOKOCKOPOCTHOTO CIEKaHHs IOJ IeHCTBHEM
MEKTPUYECKOTO IO MO3BOJSAET MOIYdaTh MUKPOKEpa-
MHUYECKHE MaTE€pHaNIbl C HEOOBIYHBIMH MEXaHHYECKUMHU
cBoiictBamu. Ecnm mpu KOMHaTHOW TemriepaType Takas
KepaMHKa OKa3bIBAETCS CBEPXYNPYTOH M MOXKET BBIIEp-
JKMBATh JiepopManuy 1O BOCBMH HPOLEHTOB, TO TEIEPh
BBISICHWIJIOCH, YTO Nocie HarpeBanus Bbime 400 rpany-
coB llenbcust OHa CTAaHOBUTCS ellle U TUIACTUYHON U IIe-
pecTaeT paspymarbcs IpU MEPBOM IMOSBICHHHM TPEIIUH
(Nature Communications).

Kak mpaBmito, kepamMuka — HeOpraHudeckue (B mep-
BYIO OuYepe/lb OKCHIHBIC) MaTepHaIIbl, TPOLICALINE Tep-
MHUYECKyl0 00paboTKy, TBepAas W XpymkKas: IpH
BHEITHUX HAarpy3kax ObICTpO 00pa3yloTcsl TpEIIWHEI, B
pe3ynbTaTe OHa JIETKO PAaCKaJbIBAeTCS M KPOWIMTCS. Y
HEKOTOPBIX KePaMHYECKHX MaTepHaloB MOXKHO HaOIIO-
JlaTh HeOOIbIINE MIacTHYeCKUe AeOopMaliK, HO CBs3a-
HBI OHH B NIEPBYIO OYepeb C OUYCHb MEJUIEHHBIM BA3KHUM
TeueHHeM B aMOp(QHBIX CTPYKTYpax, u 3TuM 3¢ddexrom
NPU OTHOCHUTENBHO BBICOKHMX CKOPOCTSX Jedopmanuu
MOXHO TpeHeOpeub. Omnpenensiorcss MeXaHH4ecKue
CBOHCTBA K€paMHYECKNX MaTepHalioB B IEPBYIO OUYepeb
X CTPYKTYpPOHl — OYeHb HEOOJIBIIUM KOJMYECTBOM B
CTPYKTYpe MaTepuayia JUCIOKaUui (IPOTSKEHHBIX JAe-
(eKTOB, IBIKEHHE KOTOPHIX U CBS3aHO C IIACTHYECKOM
nedopmanueii).

HenaBao Obuto 0OHapyXeHO, YTO JOBOJILHO He-
OOBIYHBIMH MEXaHWYECKHMH CBOWCTBAMH, KOTOpEIE
OTJIMYAIOTCST OT CBOMCTB APYTHX KepaMHUYECKHX MaTe-
puanoB, obiagaeT MUKpOKEpPAMHKa, MOTydeHHas! METO-
oM BbIcoKockopocTHOoro crekanus (flash sintering).
DTOT MeToA, KOTOPHIH OB MpEeAIOKEH IS YIUIOTHE-
HUSl KepaMHUYECKUX MAaTepHalloB B KaueCTBE 3aMEHBI
TPaAULIUOHHOMY «JOJITOMY» CIIEKaHHIO, OCHOBAaH Ha
HarpeBaHUU MaTepHasa MoJ ACUCTBUEM 3IEKTPUUECKO-
ro MOJsl HAPSDKEHHOCTBIO HECKOIBKO BOJIBT Ha CAHTHU-
MeTp. Matepuan npu 3TOM NOJBEpraercs NOCTEINEHHO-
My HarpeBaHUIO, U TNpPH MPEONOJCHHN KPUTHIECKOU

BbICOKOCKOpPOCTHOE CIIeKaHHe 100aBHIIO KepaMuKe YIIPYroCTH M MJIACTUYHOCTH

TEMIepaTypbl IMPOUCXOTUT pe3Kuil (B TEUYeHUEe He-
CKOJIBKMX CEKYyHJ) MEPEXOoA B IIOTHOE COCTOSHHE C
MOBBIIIEHHOW mpoBoauMocTeio. K HacTosmemy wmo-
MEHTY YK€ OBUIO IMOKa3aHO, 4TO Il KEPaMHUKH, MOJY-
YeHHON TakuM 00pa3oM, XapaKTepHBI HEOOBIYHBIC Me-
XaHUYECKUE CBONCTBA IMpPU KOMHATHOM TeMIepaType
(mammpumep, cBepxynpyrocte u 3ddexr mamsata dop-
MBI), OIHAKO TO, YTO IMPOMCXOAMT C ITHMHU MaTepuaa-
MU Ipu Ooyiee BBICOKMX TeMIIeparypax, NMpakTHYECKH
HE H3ydanoch (axxe HeCMOTpPs Ha TO, YTO OOJIBLIMHCT-
BO BO3MOXHBIX CIIOCOOOB NMPUMEHEHHs 3THX MaTepHua-
JIOB TIpeanojaraeT paboTy IpU BEICOKUX TEMIIepaTypax
—yacto Oonee ThicA4H rpaaycos Lleabcus).

AMepHKaHCKHE MaTepHaOBEAbl MOA PYKOBOJICTBOM
Cunxana Yxana (Xinghang Zhang) m3 YHmBepcureTra
[lepapto 0OHAPYXWJIM, YTO TOJYYEHHBIH C ITOMOIIBIO
BBICOKOCKOPOCTHOTO CIIEKaHMsI KepaMHIECKUH MaTepHa
npu 400 rpangycax Llenbcus B TONOJIHEHHE K aHOMAallb-
HOH YHpPYrocTH MpHOOpeTaeT eule M IUIACTUYECKHe
CBOWCTBAa M BO MHOTOM BEJET ce0s MOJ00OHO METaslly.
310T 3 dPeKT ObLT 0OHAPYKEH TPH U3YUEHUH MHUKPOKO-
JIOHH, TOJIy4eHHBIX M3 OKCHJA IIMPKOHHS, CTaOUITU3HPO-
BAHHOI'O OKCHJOM UTTpusi. MeXaHu4ecKue CBOWCTBA
LMJITMHIPUYECKOH MHKPOKOJIOHHBI JTUaMETPOM  OKOJIO
TpeX MUKPOMETPOB M BBICOTOH OKOJIO IIECTH MHKPOMET-
POB aBTOPHI pabOTHI U3y4aJH C TOMOIIBIO AKCIIEPUMEHTA
110 OJJHOOCHOMY MHKpPOCXKAaTHIO, B KOTOPOM OHA ITOMe-
anach MEXIy JIByMsl CABHTAIOMIMMHCS MOBEPXHOCTSI-
MH. XapaKTepUCTHUKH MaTepHraia OlCHUBAINCE TIPH pa3-
JIMYHBIX TEMIIEpPaTypax IO JAHHBIM 3JEKTPOHHOW MHK-
pockoruu (IO HUM MOXKHO OBUIO, HallpuMmep, omnpeje-
JIUTh, TI€ U B KaKOM MOMEHT 00pa3yloTCsl TPEIIUHBI) U
HEMOCPECTBEHHO M3 U3MEPEHHUIl KPUBBIX «HAIIPSIKEHUS
— nedopmarum.

Oxkazanocs, 4yTo npHu Temrneparypax Huxe 400 rpany-
coB llesbCHsi MHMKPOKOJIOHHAM M3 OKCHJIAa IHUPKOHUSL,
CTaOMIM3NPOBAHHOTO OKCHIOM HTTPHS, YHAeTcsi mepe-
HOCHUTh aHOMAJIBHO BBICOKME HampspkeHus (1o 3,5 rura-
nackaist). Mx nedopmanust mpu 5TOM JTOCTHTaeT BOCEMH
MIPOLIEHTOB, YTO HE XapaKTEPHO JUIsl OOBEMHBIX KepaMHu-
YECKUX MaTEpPHAJIOB TOTO JK€ COCTaBa, MOJYYEeHHBIX Tpa-
JULIUOHHBIMU MeTofaMu. Ho kak TombKo B Marepuale
TOSIBJISIFOTCSI TIEPBBIE TPELIMHBI, IPY KOMHATHOMN Temrie-
paType 3TO 04eHb OBICTPO MPUBOIUT K €TI0 Pa3pyILICHHUIO.
Opnaxo mpu HarpeBanuu Beime 400 rpagycoB Ilemscust
MOBEJICHUE MaTeprasia MEHSIETCA: OH IEePEeXOIuT B ILIa-
CTHYHOE COCTOSIHME, KOTOpOe IMO3BOJSIET HEeoOpaTumo
nedopmupoBaTh MaTepuasl 3a CHUET aKTHUBAIMU JIBHKE-
HUSI IUCIIOKAalMi M MEX3epeHHBIX TpaHull. B atoM ciy-
Yae TUIacTHYecKne Jie)opMalny MpernsTCTBYIOT 00pa3o-
BaHMIO TPEIIMH M 3aMeUIIOT MX pas3BuTHe. [Ipu 3TOM
aBTOPBI pabOTBHI OTMEYAOT, YTO MOJOOHBINH PdeKT Ha-
OmroaeTcsi 1 B 0OBEMHOM KepaMuKe, HO IIPH 3HAuYM-
TeNbHO OoJiee BBICOKOW TemmepaType — Boime 800 rpa-
nycos Llenbcus.
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Y4eHple 0TMEYAIOT, YTO, BE-
pOsITHEE BCETO, OCHOBHOW IpH-
YHHOW TAaKOTO HEOOBIYHOTO II0-
BE/ICHUS KEpaMHYECKOTO Marte-
pHana mpu C)KaTHH CTajlo oOpa-
30BaHUC OOJBIIOTO KOJMYECTBA
qucnokauuil. Ilpu Tpamuimon-
HBIX METO/aX CIICKaHUs Kepa-
MHUUYCCKHX MaTepPHAIIOB 00pa3o-
BaHHWC CHJIBHBIX KOBAJICHTHBIX
WA HWOHHBIX CBS3EH IPENsTCT-
BYeT 00pa30BaHMIO IFICIIOKAIINIH,
OITHAKO METOJ BBICOKOCKOPOCT-
HOTO CIICKaHHSA C TIOMOIIBIO
AIEKTPUYECKOTO TIOJIS ITO3BOJISIET
UM 00pa3oBaThCsl B JIOCTATOY-
HOM ISl TTACTHYECKOH aedop-
Mallid KOJHWYECTBE, YTO MOJ-
TBEPKIACTCS U JaHHBIMH IIPO-
CBEUYMBAIOUICH 3JIEKTPOHHOM
MHKPOCKOITHH.
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J1st u3ydeHus TOYHBIX MEXaHHM3MOB IJIACTHYECKOM
nepopManui HE BCETAa JOCTATOYHO TONBKO 3KCIIEPH-
MEHTaJbHBIX MeTOHOB. OIHAKO MOIIHOCTH COBPEMEH-
HBIX BBIYHCIIHTEIFHBIX CHCTEM YK€ XBaTaeT, YTOOBI HC-
CJIeZIOBaTh MOAOOHEIE TPOIECCH M C TIOMOIIBIO KOMITBIO-
TEPHOTO MojeIHpoBaHUA. Hanmpumep, mocpeacTBoM me-
TOa MOJEKYISIPHOW AMHAMHKH YYE€HBIM YAAIOCH IIPO-
MOJIETUPOBATH BEICOKOCKOPOCTHOE C)KaTHE TaHTalla U Ha

3a ooun paz ona 6ydem npouszsooums 0o 1,5 ke no-
aumepa, 3amem mMexHoI02UI0 NIAHUPYEeMCs 6HeOPAMb 6
NPOMBIUIEHHOE NPOU3BOOCNEBO.

Kak cooburin TACC crapmmii HayqHbBIH COTPYIHUK
uHctutyta Anekcanap Iloramos, yuensle MHcTuTyTa
katanm3a Cubupckoro otmeneHuss PAH cozmamm ycra-
HOBKY JJISI ONBITHOTO MPOU3BOJCTBA MOJIMMEPOB, KOTO-
pBIC MOTHOCTBIO PA3IATaOTCs OAKTEPHUAMH.

«MpBl cpenanu yCTaHOBKY 0O0beMOM 3 nuTpa — 3a
OJIMH pa3 oHa OyaeT Mpou3BOAUTH M0 1,5 Kuimorpamma
nonuMmepa. byaem npoBoanTb KCIIEPUMEHTHI U BOCIPO-
M3BOJUTH J1aO0OpaTOpHBIE CBOMCTBA — ATO MacmTabHpo-
BaHME TEXHOJIOTUH», — paccka3zai [loramos.

YcraHoBKka He0OX0UMa JUIsl OTPAOOTKN TEXHOJIOTHH,
KOTOPYIO 3aT€M IUIAHMPYETCS! BHEIPSATH B IIPOMBIILICH-
Hoe Tpou3BojcTBO. [lo cioBam ydeHoro, paspaboTkoi
3aMHTEPECOBAIINCH YaCTHBIE INMPEINPUHUMATEIN U3 pe-
ruoHoB Poccun, a Taxoke kommanus u3 CIIA.

dotorpadun KepaMIIECKIX MHKPOKOJIOHH JI0 ¥ TIOCTIe CXKATHUS IIPH Pa3INIHbIX TeMIlepaTypax
J. Cho et al./ Nature Communications, 2018

aTOMapHOM YPOBHE HM3YYHUTh IPOLECCHI, IPOUCXOASIINE
C METaJUIOM TPHU €To IuIacThdeckoil nepopmanuu. dpy-
ras Ipynna y4eHbIX CMOJENUpOBaia Ae(opMaruio He-
YIIOPSIOUCHHBIX CHCTEM M OOHapyXWia, 4TO JUII BCEX
TBEPIBIX CHUCTEM C aMOP(HOH CTPYKTypOil MHOTHE Me-
XaHUYECKHE IapaMeTphl, CBA3aHHBIE C IUTACTHYECKOM
nedopmanueid, SBISIOTCS YHUBEPCATbHBIMU.

nplusl.ru

Cﬂﬁupume YueHbl€e CO31aJI1 YCTAHOBKY /IJIsl IPOU3BOACTBA 6uopa3naraeMblx moJIMMepoB

Panee yuensie MHcTutyTa Katanusa CHOMPCKOTO OT-
nemennst PAH 3amareHTOBaNM MPOCTYIO TEXHOIJOTHIO
MOJYYCHHUS TIPOYHBIX TOJIUMEPOB 3 SHTAPHOU KUCIOTHI
U CIHPTOB, KOTOPHIE MOTYT 3aMEHUTHh MaTepHaNbl IS
W3TOTOBJICHHS MMAKETOB, MTOCYABI M YIIAKOBKH — ITOJIUITH-
JIeH W TIOJNHIIPONIIeH. MaTepraibl TOJTHOCTEIO pa3ia-
TalOTCS ¢ TIOMONIBbIO OakTepwii 6e3 Bpema A OKpY-
JKaroIe cpeapl ¢ BBIJCNEHHEM BOABI U HEOOJBIIOTO
KOJIM4ecTBa yriieKucioro raza. Cpok pasioXeHHs Co-
CTaBJIIET OT HECKOJBKUX MECSIIEB J0 2 JIET.

[To maHHBIM KOJIOTOB, €KETOJHO B OKEaHbI MOMaaacT
ot 4,8 m0 12,7 mumnoHa TOHH IIJIACTHKA, B TOM YHCJIE
ynakoBku u nakeToB. [1o manaeM «I['punnmcy, B Poccun
€XeroJHo ucnoib3yerca 180 makeToB Ha qylry Hacele-
Hus, TO ecTh 30 MUJUTMAPAOB MAKETOB B roJl, Uin 5 % ot
001memMHupoBoro oobemMa oTpedeHus. DKCIEepThl Ha3bl-
BAaIOT OJJHMM U3 ITyTeH pelIeHUs MPOOIEMBI TUIAC TUKOBO-
TO 3arpsi3HEHUs1 Onopa3naraeMbie OJUMEPHI.
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