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KBaHTOBast 3ayTaHHOCTD [JAaBHO CUHUTAETCSI OOHUM M3 CaMbIX pyHIaMEHTAIbHBIX U
OOHOBPEMEHHO 3araflouYHBEIX PeCYypPCcoB COBpeMeHHOU ¢u3uku. OHa JIEXKUT B OCHOBE
KBAHTOBOM CBSI3M, KBAHTOBBIX BLIUMCIEHUM M KBAHTOBOU KPUITOTrpaduu, a TaKxKe
peryasipHo co3gaé€Trcsa B j1abopaToOpUSAX IO BCEMY MUPY C IOMOIILIO XOPOIIO
oTpaboTaHHBIX ONMTHYECKUX MeTOnoB. OmMHAKO HOBHIE MCCII€IOBAHUS MOKAa3alau, YTO
[ake 9Ta, Ka3aJoch Obl, XOPOIIO U3yuyeHHask opMa KBAaHTOBOM KOPPEJISIIUN CKPHIBAET
B cebe ropaspno 6osee rioy00KyI0 CTPYKTYPY, YeM IIpedrosiarajioch paHee.

MexpayHapogHas Tpylnlla YY€HBIX U3 YHUBepcuTeT BurtBaTtepcpaHpa u
YuuBepcurtetr Xy4dxkoy oOHapyzKwuja, 4TO OObIYHAs MPOCTPAaHCTBEHHAsI KBAaHTOBAs
3aMyTaHHOCTb (POTOHOB MOXKET 0067afaTh THICIYAaMHU PA3JIMYHBIX TOMOJIOTHUYECKUX
KOH(pUTypaluli B MHOTOMEPHOM IIPOCTPAHCTBE COCTOSSHUU. Pedyb UOET He O peOKux
9K30THYECKUX CHCTeMaX, a O CTaHJAapTHOM HHCTPYMEHTEe KBaHTOBOW OIITHUKH,
KOTOPBIN UCIOJIb3yeTCS IMTPAKTUYECKH B KaXKOOM CIIeIIMaIM3UPOBAaHHOM Tab0paTOPUH.
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B OoCHOBe 3KCIEPUMEHTOB JIEXKUT MHPOIECC CIIOHTAHHOTO IapaMeTPUUYEeCKOro
mpeoOpa30BaHUs BHU3, IPU KOTOPOM OOWH (OTOH paclafaeTcs Ha MMapy 3alyTaHHBIX
boToOHOB. DTOT mpoIleCcC eCTeCTBEHHHIM 00pa3oM CO3[aéT 3almyTaHHOCTh B
ITPOCTPAHCTBEHHKEIX CTENEeHsIX CBOOOIBl cBeTa. [[oroe BpeMs CYHUTAJIOCh, YTO TaKue
COCTOSIHMSI OTTMCHLIBAIOTCS OTHOCHUTEJIbHO MPOCTHIMU I'€OMETPUUYECKUMHU CTPYKTYPaMH,
OOHAKO HOBBIM aHAJIM3 ITOKa3aJl, YTO BHYTPU ITOTO «IPOCTPAHCTBA» CKPBIT IIEJIBIH
MUP CJIOKHBIX MHOTOMEPHLIX TOTIOJIOTHH.

KnrouyeBeIM IIapaMeTpOM, IIO3BOJIMBIIMM BHIABUTL 3Ty CKPBITYIO CTPYKTYDPY, CTall
Op61/ITa_T[BHI:II7I yr‘J'IOBOfI MOMEHT CBeTa. B oTau4due oOT II0JIAPpU3al, KOTOpasia
OrpaHUYEHa HeOOJIBIINM YMCJIOM COCTOSHUIH, Op6HTaHBHBIIZ yr‘J’IOBOfI MOMEHT MOZKET
IIPUHUMATD IIPUHIOUIINAJIBHO HEOTPAHUYEHHOE KOJIM4YEeCTBO 3HauyeHHN. OTO O3HAYaeT,
9YTO IMPOCTPAHCTBO COCTOSIHUM 3aIllyTaHHBIX (bOTOHOB CTaHOBUTCSA MHOTOMEPHEIM B
CaMOM CTpPOTrOM MaTeMaTH4YeCKOM CMEICJIIE. HccnemoBaTenu moKa3alaMm, 4YTO
HU3MeEpPEeHus Op6I/ITaHLHOFO YI'JIOBOTO MOMEHTA OBYX 3aIllyTAHHBIX q)OTOHOB IIO3BOJIAIOT
HaAIIPSAMYIO BBIABIIATH TOIIOJIOTUYECKHE CBOMCTBa caMou 3allyTaHHOCTH.

B pesynbTraTte OblI 3aUKCUPOBAH PEKOPOHBIN IJid GU3NYECKUX CUCTEM MaciiTab:
48 usMmepenuit u 6osyee 17 000 pa3/TUYHBIX TONOJIOTUYECKUX CUTHATYP. DTO CaMbIi
BBICOKUY ITOKa3aTeIb TOIOJOTUYECKOM CJIOKHOCTH, KOTHa-Iu00 3KCIepUMeHTaIbHO
HabnomaBmuiica B ogHOU cucTeMe. Takoil Habop MOXKHO paccMaTpUBaTh Kak
OTPOMHBIY andaBUT, IPUTOOHBIM [OJI1 KOOWUPOBAHUS KBAHTOBOU MH(pOpPMAUIUU C
OecrnpellefeHTHON TJIOTHOCThIO U THOKOCTHIO.

BaXHBEIM TeOpeTUYEeCKUM pe3yJIbTaTOM CTajIo IIOHKUMaHUe TOT0, YTO IIPU IIepexone
OT OBYMEPHBIX K MHOTOMEPHBLIM TOMOJIOTHMSAM ONMNCAaHWE CUCTEMHBI TpeOyeT yKe He
OOHOTO TONOJIOTMYECKOI0 4YuCJla, a ILeJIoro CIeKTpa B3aUMOCBSI3aHHEIX
XapaKTEPUCTUK. ITO PE3KO OTIHNYaeT MHOTOMEPHYI0 KBAHTOBYIO TOIIOJIOTHUIO OT
KJIaCCUYECKUX ONTUUYECKUX ¥ KOHOEHCHUPOBAHHBIX CHUCTEM, I'Ie TOIIOJIOTHUYECKOe
COCTOSIHME 4aCTO OIIMCHIBAETCS OOHUM WHBapHUaHTOM.

[IpUHIUTINATEHO 3HAYUMBIM OKa3aJI0Ch U TO, YTO MAJISI BEISIBJIEHUS] 3TUX CTPYKTYP
OOCTAaTOYHO OOHOTO (PU3UUYECKOTO CBOMCTBa CcBeTa. PaHee CYUTANIOCh, YTO [MOJISA
IIOCTPOEHUST CJIOKHOM TOIIOJIOTHMYM HEOOXOOMMO KOMOMHHUPOBATH KAaK MUHUMYM IOBE
HEe3aBUCHUMBIE CTEIeHU CBOOOABI, HAampuUMep OpPOUTANbHBIM yrJIOBOM MOMEHT M
nonspusanuio. HoBas paboTra mokasana, 9YTO IPOCTPAHCTBEHHAs 3allyTaHHOCTL caMa
1o cebe yXe COOEepKUT BCI0O He0OX0oOuMylo nHGOpPMaIlUio, a TOMOJIOTUSI OYKBaIbHO
«BCTPOEHa» B CTAaHAAPTHBIE KBAHTOBEIE COCTOSTHUS.

Cnucok KJII0UYEeBBIX (PaKTOB OTKPHITHS: CTaHOApTHaAs 3allyTaHHOCTh COOEPXKUT
CKPBITYIO TOIIOJIOTHIO, OPOUTANbHBIN YTJIOBOM MOMEHT 3aJa€T MHOTOMEDPHOCTD,
ob6HapyxkeHo 6omee 17 000 curHaTyp, MCIIOJIb30BaHb OOBIYHBIE JTabopaTOpPHBIE
METO[HI.
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C nmpakTHU4YeCKOU TOUYKU 3PEHHUST 3TO OTKPHLITHME MOXKET U3MEHHUTh OTHONIEHUE K
3alyTaHHOCTU OPOUTAIbHOTO YIJIOBOIO MOMEHTA, KOTOpas paHee CYMTaslach CIUIIKOM
XPYHIKOU AJIs1 peaJbHbIX KBAHTOBBIX TEXHOJIOTUU. TOIIOJIOTMYEeCKMe CBOMCTBA U3BECTHEL
CBOEU yCTOMYHUBOCTHIO K JIOKAJIbHEIM BO3MYILEHUSAM U IIIYMY, a 3HAa4YUT, HUHPOPMALU,
3aKOOMpPOBaHHAS B TOIOJIOTHUYECKON CTPYKType 3allyTAaHHOCTH, MOXKET OBITh
3HAYUTENbHO OoJlee 3AIMUIIEHHON OT ONINOOK.

OTO OTKpHBaAeT HOBBIEe NMEPCHEKTUBHl [JIsi KBAHTOBOU CBSA3U M KBAHTOBBIX
BBIUKCJIEHUH, I'le YCTOMYUBOCTh K IIyMY OCTAETCS OOHOU U3 I'JIaBHBHIX HEPEIIEHHBIX
npo6neM. BmecTo TOTo 4TOOB GOPOTHCS C XPYIKOCTBHI0O KBAHTOBBIX COCTOSIHUH,
HCCcilefoBaTesiu I10JIy4al0T BO3MOXKHOCTh KCIIOJIb30BaTh UX BHYTPEHHIOK IreOMeTPUI0
KaK 3alluTHBIN MexaHu3M. ®aKTUYeCKH 3allyTaHHOCTb IepecTaéT OBITh IIPOCTO
KOoppensanuen MeXOy dYacCTUIlaMU W IIpeBpalllaeTCsd B HOCHUTEJIb CJIOXKHOU
TOIIOJIOTUYECKOU HH(OpPMalLUu.

CIImCOK BO3MOXKHBIX HpI/IMeHeHI/II;I: TOIIOJIOTHUYECKHN 3alllUIlEHHAsi KBaHTOBas
CBA3b, bomnee HagexXHoe KBAaHTOBOE KOOUpOBaHWE, HOBEIE aPXUTEKTYPhI KBAHTOBEIX
BBIUMCJIEHNH, OUArHOCTUKA CIIOXKHBIX KBAHTOBEIX COCTOSTHUM.

OTmenbHOTO0 BHUMAaHMUSA 3acClyXHBaeT YHUBEPCAJNbHOCTh Ioaxoma. Bce
HeoOXOoOuMble PeCypChl yKe OOCTYMIHH B OOJILIIMHCTBE JJabopaTOpUM KBAHTOBOM
ONTUKH, W MOJISI BOCIPOM3BEeAEHUS Pe3ynbTaToB He TpebOyeTcs co3maHHUe
CIIeIMaIu3UPOBAHHBIX YCTAHOBOK UM y4YacTHe Y3KOMPOQUIILHBEIX WHIKEHEPOB. ITO
O3Ha4aeT, YTO oOHapyKeHHas TOMOJIoTUYecKas CTPYKTypa He SIBIIeTCS 9K30TUKOH, a
IIpencTaBisieT co0oi ¢pyHOaMeHTalbHOE CBOMCTBO KBAHTOBOM 3aIlyTAHHOCTH, KOTOPOEe
IIPOCTO JIOJITO€ BPEMS OCTaBaJIOCh HE3aMEYEeHHBIM.

B 6omee mupoKOM KOHTEKCTe paboTa HEMOHCTPHUPYET, UTO OaxKe XOPOIIOo
M3y4YeHHbIe KBAHTOBHLIE SBJIEHUS MOTYT CKPBIBATh HEOXUOAHHBIE YPOBHU CJIOKHOCTH.
[To mepe TOro Kak ¢pu3uKa BCE riaybxKe HCCIIefyeT MHOTOMEPHBIE ITPOCTPAHCTBA
COCTOSTHUY, CTAaHOBUTCS OUYEBUOHO, YTO T€OMETPHUS U TOIIOJIOTHUS UTPaloT BCE OGoiee
BaXXHYIO0 POJb B IMTOHHMMaHWHW KBAHTOBOMW peanbHOCTH. OOGBIYHAS 3alNyTAaHHOCTD,
Ka3aBIIasiCs UCYEPIIaHHOM TEeMOM, HeOXKHUIaHHO OKa3ajlaChb OKHOM B 60OraTyio U paHee
HEeBUIONMYIO CTPYKTYPY KBAaHTOBOT'O MUpa.

CchuiKka: «PackKpbiTHe TOMOJIOTHMYECKOUW MNPUPOABI 3alyTaHHBIX COCTOSHUU
opOuUTaMBHOTO yIriIOoBOTO MOoMeHTa cBeTa» DOI: 10.1038/s41467-025-66066-3.
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