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KBaHTOBasi MaTepHsi, KOTOpasi HEe HarpeBaeTcsi: KakK
MHOI'O4YaCTHYHAas JTOKa/IU3allusi OpocaeT BHI30OB
TepMaJIu3alluu

[ata nyonukamuu: 29.12.2025

B kmaccuyeckoM Mupe uaess HarpeBa KaxXKeTCs OYEBUOHOM: €CJIM CUCTEeMY
IIOCTOSIHHO BCTPSIXMBAaTh, CXKHMAaTh MIM MOOBEpPraTh ymapaM, €€ JHEPTus u
TeMIepaTtypa pacTyT. ITO IIPaBUJI0O HACTOIbKO UHTYUTUBHO, YTO BOCITPUHUMAETCS KakK
yHUBepcanbHOe. [lonroe BpeMsi GU3UKU CUUTAIHU, YTO HEYTO MOOOOHOE HOJIZKHO
IIPOUCXOOUTL M B KBAHTOBBLIX CHCTeMax, OCOOEHHO eCJid pedyb UAET O MHOXKEeCTBe
CHUJIbHO B3aMMOOENCTBYIOIIUX YaCTHUIl, HAaXOOSIIUXCS IO HeNpPephIBHBIM BHEIITHUM
ynpaBnenueM. OgHakKo HeOaBHUN 3KCIEPHUMEHT CO CBEPXXOJOOHBIMH aTOMaMH
ITOKa3aJl, YTO KBAHTOBasi MaTepus CIocoOHA BeCcTH cebs NMPUHIIMIHNAIbHO MHAYe.

B naGopaTopHHBIX yCIOBUSIX OblJla CO3[aHa OOHOMEpPHAas KBaHTOBas KUOKOCTh U3
aTOMOB, OXJIaXXJIEHHBIX [0 TeMIlepaTyp BCEro B HECKOJIbKO HaHOKEJIbBUHOB BHIIIE
abcosoTHOTO HYNS. Takue yCIOBUS MMO3BOJSAIOT MaKCUMaJIbHO ITOAaBUThH TEINJIOBLIE
3¢ deKTH 1 COCPEeIOTOUNTLCS Ha YUCTO KBAHTOBOM NMHaMuKe. CucTeMa moagBeprasiach
PEeryisipHOMY ¥ MHTEHCUBHOMY BO3[I€MCTBUIO C IIOMOIIBIO JIa3€PHOTO ITOTEHI[Nalla,
KOTOPBIM BKJIIOYAJICSI KOPOTKUMU MEPUOAUYECKUMU UMITyIbCcaMu, GOPMUPYS CBOETO
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pofia «BCTPSAXUBAEMYIO» OINTHUYECKYI0 pemeTKy. C TOYKM 3pPeHUsI KJIaCCUuYeCKOou
UHTYUIUU 3TO MOJKHO OBIJIO MPHUBECTU K HEOTPAHUUYEHHOMY POCTY 3HEPTUU U
pPa3MbIBAHUIO JUHAMHUKYN YaCTHII.

BMecTo 3TOro mocje HadaJbHOTO II€PEXONHOTO 3Talla MHCCIefoBaTenu
3aduKcupoBanu HeOXUOaHHOe IoBegeHHe. PacmpeneneHue MMIYJIbCOB aTOMOB
IIePecTasio PacIIuPsSThHCS, a KHHETUYECKass SHEPTUusl CUCTEMHI BHIIIIA Ha CTAaOUIbHBIN
ypoBeHb. HecMoTpsi Ha mpopgoixkalollleecs BHellIHee BO3[eNCTBHE U CUJIBHOE
B3aMMOJeNCTBUE MeXIy YaCcTUIlaMU, CUCTeMa IlepecTajsla IIOTJIoaTh 3HEPTui. ITO
COCTOSIHME TIOJTyYMJIO Ha3BaHWEe MHOTOYACTUYHON AUHAMHYECKOU JIOKAJIM3alluU, IIPU
KOTOPOM KBaHTOBas CHCTeMa JIOKaJIn3yeTcCs He B peaJlbHOM IIPOCTPAHCTBE, a B
ITPOCTPAHCTBE UMITYJIECOB.

Ou3n4yecKul CMBICIT 3TOro 3ddeKTa 3akKIwYaeTCd B TOM, YTO KBaAaHTOBas
KOTE€PEHTHOCTh U MHOTOYaCTUYHAs 3alyTaHHOCTh OrPaHUYUBAIOT OCTYIIHbIE CUCTEME
IIyTH OSBOJIIOIMU. BMeCcTO XaoOTHYECKOTO pacCessHUuS SHepPruu BO3HUKAET
yImopsgoyeHHas OWHaAMKWKaA, B KOTOPOM HMIIYJIbCHOE paclpepfejieHue KakK OHl
«3aCTHIBAeT» U COXpPaHseT CBOIO (opMy B TedeHHUe OJIUTEIbHOTO BpeMeHHU. Takoe
moBegeHUe Pe3KO KOHTPaCTUPYeT C NPUBBIYHOU Ouddy3ueld SHEPruu u
OEeMOHCTPUPYET, YTO TepMajiu3allusi B KBAHTOBOM MHUPE He SIBIsSIETCS Hen30eKHOU.

YToOBI TPOBEPUTH, HACKOIBKO YCTOMYUBO 3TO COCTOSIHUE, UCCIIeJOBAaTe N CJIeTKa
HapPYIIUIX pPEerylsipHOCTb BHEIIHEro yIIpaBJIeHUS, BBeAS CIy4YaWHOCTh B
IIOCJIeIOBAaTEIbHOCTE HMITYJILCOB. [laxke HeOONbIIOTo Oecmopsgka OKa3alioch
OOCTAaTOYHO, YTOOBI pa3pymuTh 3¢GGEeKT NoKanu3aluuu. PacnpeneneHue UMITYyIbCOB
BHOBb HAYajl0 PacCIIUPSATHCS, SHEPTHUS CTajla pacTH, U CHUCTeMa BepHyJach K
MIPUBLIYHOMY peXHMY HEIpPephIBHOTO HarpeBa. JTOT pe3yabTaT ITOKas3al, 4YTo
CoXpaHeHHEe KBAHTOBOW KOTEPEHTHOCTH SBISETCS KIIOUYEBBIM YCIOBHUEM
CYIIIECTBOBAHUSI MHOTOYACTUYHONW AUHAMUYECKOU JIOKATM3alluu.

C TeopeTHYEeCKOH TOYKH 3PEHUS TaKHe CHUCTEeMBI KpalHe CJIOXKHEHI. [laxe Onsa
CpPaBHUTENIbHO HEOONBIIOTO YHCJIa YAaCTHUI[ MX TOYHOE MOJeJINpOBaHUE Ha
KJIaCCUYECKUX KOMITbIOTepaxX OBICTPO CTAHOBUTCS MTPAKTUYECKU HEBO3MOXKHBIM M3-3a
9KCIIOHEHILMAaJbHOTO0 POCTa YHuCjia KBAHTOBBIX COCTOSHHU. MMEHHO IIO3TOMY
9KCIepuMeHTalbHble MIAaTGOPMEI CO CBEPXXOJIOOHLIMM aTOMaMM HI'PaT 0COOyIo
POJIb: OHM ITO3BOISIOT HANpPsSMyi0 HabGmiomaTh 3P¢GeKTHh, KOTOPhIe ITOKa TPYOHO
OomucaTh YUCIIEHHO, U CJIyKaT OPUEHTUPOM [JI Pa3BUTUS TEOPHUHU.

3HayeHUEe 3TOTO OTKPHITHUS BHIXOOUT HOajeKo 3a paMKU (pyHOaMeHTaJIbHOTO
noboneiTcTBa. KOHTPONE Hapg TepMalu3aluel W NoAaBleHUe HeXeJlaTelbHOTOo
HarpeBa SABISIOTCS OOHOM M3 KJIIOYEBHIX NPo0jeM B KBAHTOBBIX TEXHOJIOTHAX.
KBaHTOBEIE CHUMYJNISATOPH, CEHCOPHI U BHUMCIUTEJIbBHBIE YCTPOUWCTBaA KpauHe
YYBCTBUTEJILHEI K JEKOTEePEeHIINU, 1 JItIo00e HEKOHTPOJIMPYyEMOE IIOTJIOIeHNuEe SHEPT U
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OBICTPO pa3pylllaeT KBAHTOBhLIE COCTOSAHUS. [[OHUMaHWe MeXaHU3MOB, ITO3BOJISIOIINX
CHUCTeMe OCTaBaThbCsl CTAaOMIIPHOM MOJl BHEIIIHUM YIIPaBJIEeHUEM, MOXKET CTaTh OCHOBOM
IOJIst co3maHust 00Jiee HaAEeKHBIX KBAaHTOBBIX I1aTGOPM.

MHoroyactuyHasi JUHaMU4YeCKas JIOKajlu3alusd IIOKa3blBaeT, UYTO KBaAHTOBas
MaTepuss CnocoOHa MNPOTUBOCTOSTH XaOCy [axe B YCJIOBUSAX MHTEHCHUBHOTO
BO3[IENCTBUS, €CJIM COXPaHSIeTCs KOTEePEHTHOCTbh M CTPOras CTPYKTypa yOpaBlIeHUS.
OTOT pe3ynabTaT 3acCTaBjIIeT HepecMOTPeTh YCTOABIIMECs NPeACTaBJI€HUS O
Hen30eXXHOCTHU HarpeBa U TepMalu3allUM M OTKPLIBAaeT HOBOE HaIlpaBIeHHUE
WCCIed0oBaHUN yOpaBIsSeMbIX KBAHTOBLIX CHUCTEM, I'le MNOPSIOOK BO3HUKAET He
BOITPEKH, a Oyarogapsi CI0XKHOM KBAHTOBOM AUHaAMHKeE.

CcolIKa: «HaOnoomeHWe OUHaMH4YECKOH JIoKajlu3aluu MHOTHUX Teia» DOI:
10.1126/science.adn8625.
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