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EPFL Ha nopore KBaHTOBOM pPeBOJIIOLUM |
Des ordinateurs sobres et quantiques: la
révolution est imminente

ABTop: Onbra KOpkunHa, JlozaHHa , 19.12.2011.

deHOMeHbl KBAHTOBOM MEXaHMKWN CKPbIBAlOT FPOMafHbIA MOTEHUMaN ons cgepsbl
HaHOTEXHOJIOMNN N MUKPOINTIEKTPOHUKM

XuTpas TeXHONOorns, 0CHoBaHHas Ha 0OIHOM 13 (heHOMEHOB KBAaHTOBOW MeXaHUKW, yXKe C
2017 ropga Morna 6bl U3MEHUTb NPUHLUMMN PaboTbl MOBUSIBHBLIX TENE(OHOB 1 3HAYUTESIbHO
CHU3UTb 3HEPreTuYeckmne 3aTpaThbl 3/IEKTPOHHbIX MPUOBOPOB.

I

Une électroniqgue 100 fois moins gourmande en énergie? Grace a un phénomene quantigue
appelé «effet tunnel», des microchips d’un genre nouveau pourraient débarquer dans nos
téléphones mobiles des 2017.
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Des ordinateurs sobres et quantiques: la révolution est imminente

CoBpEeMEeHHbIN KOMMbIOTEP - cobpaHne He MeHee MUIIMapaa TPaH3UCTOPOB B O HOM
TONbLKO LeHTpasbHOM npoLeccope. MNpeactaBbTe cebe MUNNNOHbI MaleHbKMNX
BblK/llO4aTeNIel, aKTUBMPOBAHHbIX UM PA30MKHYTbIX, KOTOPble CO34aloT KOMBUHauun ans
NoNy4YeHUs 3HaMEHUTbIX KOJ0B ABOUYHON CUCTEMbI U3 HOJIMKOB U eAnHNYEK. Pabl
06bIKHOBEHHbIX LIMPEPOK HAXOAATCA B OCHOBAHUW BCEX HALLUUX 3/IEKTPOHHbLIX NMUCEM, BUAEO
Ha youtube n na)xe ABUXKEHUI KypCOpa MbILLKMK Ha 3KpaHe.

B yCcnoBusx aHepreTn4eckoro Kpminca, notpedbneHmne snekTpnyecTtsa MaJe€HbKNMU
TPaH3UCTOpPaMM OCTaeTCsa LeHTpasibHOW npobsieMon, 3aCTaBNAOLWEN YHEHbIX N NHXXEHEPOB
JlomaTb rosiosy. B ®epgepanbHon nonmtexHmn4deckom wkone JlozaHHbl (EPFL) napannensHo
BeeTCsA Cpa3y HeCKOJIbKO pa3paboToK A1 CHMXKEHUSA PacXO[40B SHEPT UM SNEKTPOHHbIMU
npmnbopamn. MNMpo o04HO U3 PEBOJIIOLMOHHBIX OTKPbLITUM - NOTeHUWasna NCnosib30BaHns
MonnbaeHnTa ANs NPOU3BOACTBA CBEPXJIErKUX MUKPOYMMNOB - Mbl Y>Xe nucanun. K cnosy,
3TO NCCNefoBaHMeE NnepeLlsio Ha HOBYIO CTaauto: COTPYAHUKMK JTabopaTopun 3NEKTPOHUKN K
HaHOCTPYKTYpP HeAaBHO NpeacTaBUIN MEePBYIO UHTErpasbHYy0 MUKPOCXEMY C
TpaH3MCcTOpaMu U3 MmoambpeHunTa.

Ho ceroaHsa peyb nongeT 06 anbTepHaAaTUBHOMN TEXHOJIOM MM, OCHOBAHHOW HE Ha CBOMNCTBaX
MaTepunanos, a peHOMeHax KBAHTOBOWN (hU3UKN.

3aKoHbI, onpegensoume oBUXXeHne N B3anMooencTeme B NPOCTPaHCTBE MUKPOYaCTUL, -
MOJIEKYJ1, aTOMOB, @aTOMHbIX Aep - KapAUHaNIbHO OT/INYAOTCA OT MOCTY1IaTOB
KJlJaCCMYeCKON MexaHWKKN, ONncbiBaloWen BUANMbIA MNP NpeaMeToB N ABneHunin. MNMopon
MPUHUNMbI, PpEryampyroumne MMKPOCKONMMYeckne siBJieHns, MoryT rnoka3aTbCsd HOPpMaJibHOMY
4eNoBeKY JINLEHHbIMWU 34PaBOr0 CMbIC/A. 9TO HOPMaJibHO, MO0 Mbl MPUBBLIKIN UMETb OeN0
C NnpeaMeTamum ropasao 60bLWNX pa3MepPoOB K BCE, YHTO CBSI3AaHO C MUKPOMMPAMU, Ka>KeTCs
061aCcTbio Hay4YHON PAHTACTUKN.

OAVIH N3 yanBUTESIbHbIX (P€eHOMEHOB KBAHTOBOW MEXaHUKWN 1 f1er B OCHOBY TEXHOJI0M U,
npensnoXXeHHon yvyeHoiMn EPFL ons pa3paboTkyu HOBOIro MoKoJsIeHNs KOMMNbOTEPOB.
Ha3BaHue y Hero rnosTn4yHoe: KBaHTOBbIV TYHHEbHbIN 3P eKT. Peyb AeNCTBUTENIbHO uaeT
0 HekoeM abCTpaKTHOM TyHHese - 061acTy NPOCTPaHCTBA, B KOTOPYIO YacTuua He Morna
6bl NonacTb, ecnm 6bl NoAYNHANACH 3aKOHaM NPUBBLIYHON HaM KJ1aCCUYECKON MeXaHUKW.

MpenctaBbTe cebe, 4TO MaNeHbKUN LWAaPUK KaTaeTca BHYTpU cheprudeckon asmku. Ero
SHEPruns 3aBUCUT OT €ro KUHETNYECKOW SHEPTUN N OENCTBYIOWEN Ha HEro CUJIbl TAXKECTW.
BoT wapuk gocturuyn 6opta aMkKu: ecnm Bbl €ro sHeprus Tenepb NpesbICKUIa CUNy
TAXKECTU, OH BbICKO4YKN 6bl 3a 60pT. 10 3aKOHAM MeXaHMKN HblOTOHAa, LWapukK He MOXET
BbIKAaTUTbCA U3 AMKK 6e3 [ONONTHUTENBHOr0 TON4YKa, eC/IN ero Co6CTBEHHOW 3HEpPrumn He
nocTaTo4HO. lMoka BCe NOrn4Ho.

YT0 X, NpUAeTCs CMUPUTBLCA C TEM, YTO B KBAQHTOBOM MeXaHUKe OENCTBYIOT NHbIE 3aKOHbI.
KBaHTOBas YaCTuLa, HAXo4ALWaACS B YC/IOBHOW AMKE, TOXKE MOXET npeononeTb ee 60pT B
TOM C/ly4ae, ecsin y Hee JO0CTaTO4YHO aHeprun. Hay4Hoe Ha3BaHue Takoro 6opTta -
noTeHUnanbHbIN (ANa npeofoneHns) bapoep. CornacHO 3akoHaM KBaHTOBOMW (PU3MKK, eCcnn
Mo Ty CTOPOHY NOTEeHUManbHOro bapbepa ypoBeHb HAMNPSXKEHHOCTM SHEPreTUYEeCKOro nons
HN>XXE, YEM SHEPrmna CaMom YacTulbl, OHa TEOPETUYECKM MOXKET BbINPbIFHYTh 3a npegensbl
bopTa Ooa)ke B TOM CJslyyae, ecnm cama no cebe He obnagaeT Heob6xoQnMMOM SHEpPrmnen.
MexaHN3M NPOXOXXAEHMSA YacTULbl Yepe3 NoTeHUNaNbHbIM Gapbep 1 Ha3biBaeTCA
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TYHHENbHbLIM 3(p(PeKTOoM.

NccneposaTtenu EPFL n nx konnerun B LeHTpe HaHoTexHonorum IBM Lopuxa n
nabopaTtopun MnKposanekKTpoHnkn CEA-LETI B F'peHobne ncnonb3oBanm 3ToT (PEHOMEH B
pa3paboTke cnctembl, KoTopas yxe ¢ 2017 roga MoxxeT caenaTb NOBCELHEBHOMN
peasibHOCTbIO KBAHTOBbIE KOMMbIOTEPLI N TesiedoHbl. [py 3TOM HOBas TeXHOJ10rns
MO3BOJINT NOYTW B CTO pa3 CHU3UTb NoTpebrieHne sHeprum 3N1eKTPoOHHbIMK Npnudopamu.
MpuHUMN paboTbl PEBONOLMOHHON CUCTEMbI PYKOBOAUTENb nccnenosaHus B EPFL AgpuaH
MoHecKy n3n0Xxnn B HOBOM HoMepe XypHana «Nature».

B HacTosWee BpeMs TpaH3UCTOPbI NPeACTaBAAT COO0N MUHN-BbIKKOYATENN,
paboTalowme Ha I1eKTPUYECKOM HanpsxeHun. TexHonorusa tunnel-FET knaccmnyeckunin
MPUHUWN C KBAHTOBOW (hMU3MKOWN. B Ka)xaoM TpaH3UCTOpe eCTb ABa NPOCTPaHCTBA -
«KOMHATKW», pa3gesieHHble 3HepreTniyecknm bapbepomM. Korga TpaH3MCTOP BbIK/OYEH, TO
B MepBO/ KOMHaTKe TepnesMBo OXXMAaT BbixoAa Ha geno 6aTtasboHbl 31€EKTPOHOB.
DNeKTpnYeCcKoe Hanps>KeHne gaeT 3/1eKTpoHaM A0CTaTOYHOE KOJIMYEeCTBO IHEeprum, 4Tobol
rnepe wWarHyTb 3a rpaHuubl 6apbepa B APYryto KOMHaTY: Tenepb TPAaH3UCTOP aKTUBUPOBAH.

B HOpMasibHbIX TPAH3MCTOPaxX KBAaHTOBbIN TYHHEJIbHbIN 3(PEKT cKkopee MellaeT
HOPMaJZIbHOMY (PYHKLIMOHMPOBAHUIO - BeAlb OTAEJIbHble 3/IeKTPOHbI, Aa)ke He obnafasn
HeobXxo4ANMOWN 3Hepruen, MOryT nepenpbirHyTb Bapbep N «BKAYUTb» KOHTaKT. OgHaKo
€C/IN YMEHbLUNTb TPAaH3UCTOP A0 MUKPOCKOMNYECKUX Pa3MepoB, MOXKHO YCUINTb
TYHHEeJsIbHbIN 3P PEKT N caeNaTb ero OCHOBHbIM «MePeHOCHNKOM» 3JIEKTPOHOB. B Takom
c/lydae HeobxoamMMoe 31eKTPUYeCcKoe HarnpsXXKeHne ona akTuesaunm TpaH3nucTtopa - 1 BosbT
- bypeT cokpalweHo no 0,2 BosbT, a noTpebsieHne sHeprum annapaToM NOHU3UTCHA NOYTU B
CTO pas3.

MpOoTOTUMNLI MUKPO4YUMNOB HOBOIO NOKONEHUS, pa3paboTaHHblie B IBM u CEA, y>e npownau
ncnbiTaHna. «C 3TOro MOMEHTa Mbl BMOJIHE MOXKEM NMPennoIoXUTb Nepexos K MacCoOBOMY
MPOM3BOACTBY KBAaHTOBbLIX arnapaToB yXe B Havasne 2017 roga», KOMMeHTUpPyeT AapuaH
NoHecKky. Mukpo4unsl tunnel-FET o6nagatoT rpoMagHbIM NOTEHLUMANOM, B YHaCTHOCTH, B
obnactun MobnbHOM 31EKTPOHUKK. TakK, OHM MO3BOINAN Bbl Ka4eCTBEHHO MOBLICUTb
aBTOHOMUIO aKKyMynaTopa (TO, B YeM TaK 4acCTO yrnpeKaloT COBPEMEHHble CMapTdOHbI).
MNpaBaa, Ha HaCTOALWMN MOMEHT, peyb elle He NAeT O BHeAPEHUN 3TON TEXHOJI0MNU B
CYyNnepKoMMbOTEpPbI, - YTOYHWUIIN YYEHbIE.

MpoeKT BNncbiBaeTCcHa B 06LWIMpHYtO nporpamMmmy EPFL no pa3spaboTke aKonornyeckunx
TEXHOI0rnM, CHUXKaLWmnx notTpedbneHme saHeprnn. Het comHeHun, 41o tunnel-FET
npeacTtasnfeT cobon HaCTOAWMNN KBAaHTOBbLIN CKA4Y0OK - TEXHOJIOrMYECKU NpopbIB B chepe
MPOU3BOACTBA KOMMAKTHbLIX M 9KOHOMHbIX B UCMOJIb30BaHUN 3N1eKTpMYecTBa
MWKPOMPOLLECCOPOB.

YBneKaTesZibHO M NPOCTO - O KBAHTOBOM TYHHeJibHOM 3d dekTe

HaHOTEXHONOr UM WBEeNLapus

HOBbIE TEXHOJIOTUN LLIBENLIAPUS

CTtaTbu no Teme

J103aHHCKME yYeHble COBEPLLNN PEBOJIOLINIO B 3/IEKTPOHUKE
MeTanamyecknum MyLINHbBIA F1a3 Pa3MEPOM C anenbCuH

EPFL n F'apBapa o6HapoaoBasiv COBMECTHYO NPOrpaMmMmy UccaeaoBaHUin
B no3aHHCKOM EPFL XOTAT co34aTb BTOPYIO KOXXY AJ14 YesioBeKa
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Nissan n EPFL nsobpetatoT aBTOMObOUIb ByayLiero

B LliBenlapmnm NosaBUACA HOBbIW LIeHTp HaHOoTexHosormnm IBM
Poccunckume HaHoTexHonoruum B LLiBenuapun

YeM onacHbl HAHOTEXHON0rUn?

LLIBenLlapckme Yacbl 3anNHTEPECOBaJIMCb HAHOTEXHOJIOrUAMU
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