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®du3ukum u3 Okchopma COBMECTHO C KonjmeraMum u3 [lopTyraauum BIIEPBLIE
CMOLeNupoBajiid, KaK U3 KBAHTOBOTO BaKyyMa MOXKeT BO3HUKHYTh CBeT — 0e3
HCIIO/Ib30BaHUS TPAAUIUOHHBIX MCTOYHUKOB U3JIy4eHUS. DTO OOCTUXKEHHE CTaJio
BO3MOIXKHBIM Ojlarofaps TpexXxMepHOMY YHCJII€EHHOMY MOOEJIMPOBaAHUIO B peajibHOM
BpeMeHHU, B KOTOPOM 3aAelCTBOBaHBl IleTaBaTTHHIEe Jla3€pPHBIE HUMIIYIbCH U
CIIOKHEUIIIHEe aJITOPUTMbBI BEIYUCIIUTENbHOU GU3nKU. HecMOTps Ha TO, YTO KBAHTOBBIU
BaKyyM BHeIIIHe TpeAcTaBjiseT co6oi abCONITHYIO MYCTOTY, HAa caMOM [ejie OH
HaIlOJIHEH BUPTYaJIbHLIMU YaCTULIAMHA — MHUMOJIETHBIMU 3JIEKTPOHHO-IIO3UTPOHHBIMU
rapaM¥, HeIIPePhIBHO BO3HUKAIONIUMY 1 HCYe3aloIiIuMu. Teopus IpeacKa3biBalia, YTo
B YCJIOBUSIX CBEPXCHUJIBHOTO 3JIEKTPOMArHUTHOTO MIOJIS 3TU YaCTHUIBI MOTYT BCTYIIaTh B
B3aMMOMENCTBYE U MaxKe reHepupoBaTh POTOHHI, OOMHAKO [0 CUX MOP TaKue SBJIEHUS
OCTaBaJIMCh 3a IIpefejiaMy 3KCIIePUMEHTAJIbHBIX BO3MOXKHOCTEH.

CyTh CMOOENIUPOBAHHOTO SIBJI€HUS 3aKjaiodaeTcsd B 3h@PeKTe BaKyyMHOTO
YeTHPEXBOJIHOBOTO CMEIIEHUSA: TPU JIa3ePHBIX JIy4da, CXOOAIINecs B OOHOU TOUKE,
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(opMUPYIOT HACTOJILKO MOIITHOE I10JIe, YTO OHO BO30yKAaeT BUPTYyalbHbIE YaCTUIILI B
BaKyyMe, IPOBOLIUPYS B3aUMOLENCTBUE MexXkay poToHaMu. B pe3ynbTaTe NOSBISAETCS
YeTBEPTHIM JIyd — HOBBIM KBAHT CBeTa C YHUKAJIbHBIMU XapaKTEepPUCTHUKaMH,
BO3HUKAIOMINY 0€3 ydyacTuss 0OBIYHON MaTepuu. [Ipy 3TOM COXPaHSAIOTCS KaK 9HEePTrus,
TaK U UMIIYJIbC, YTO MOATBEpPXKOaeT GU3NYECKYI0 COCTOSITEJILHOCTh HaOJII0qaeMoro
npomnecca. Panee (poToOH-DOTOHHOE paccesiHHME CUYUTAJIOCh TEOPETUUYECKUM
IpeAacKa3aHWeM KBaHTOBOUM 3JIEKTPOOWHAMHUKM, HO TeNepb V YYEHBIX MOSBUIHUCH
peasibHble HHCTPYMEHTHI [JII €T0 IPOBEPKHU.

B pa3paboTke uCIoiab30Bajach YCOBEPIIIEHCTBOBAHHAS BEPCUSI BEIUYUCIUTEIIBHOTO
koMmnnekca OSIRIS, cmocobHas C BBICOKOM TOYHOCTHIO MOAEJIMPOBaATh
9JIEKTPOMArHUTHHE B3aUMOIOEWCTBUS U IIPOIeCCHl Ha KBAHTOBOM YypPOBHE.
MopgenupoBaHHUE He TOJIBKO MOATBEpPIKOaeT BO3MOXKHOCTh TeHepaluu CBeTa U3
BaKyyMa, HO U pacKphbiBaeT AeTalu, HeoOXOOUWMble O/ IMOATOTOBKH pPealbHBIX
9KCIIEPHUMEHTOB: (OpMy NYy4YKOB, CHHXPOHH3AIMUIO HMIIYJIHCOB, TEOMETPUIO
(oKycupoBKU, BpeMeHHble MaciliTabbl B3auMopencTBuii. KpoMe TOro, BHISIBIEHO, YTO
MaJieHInue aCUMMETPUU B KOHGUTypaIlMU JTa3€ePOB MOTYT CYIIIeCTBEHHO MOBIUATH Ha
pe3yJbTaT, YTO 0COOEHHO BaKHO ITPU NIPOEKTHPOBAaHUM YCTAaHOBOK.

Cpenu KNHOYEBHIX Pe3yIbTaTOB: UMHUTAOUSA POXKAEHUS (HOTOHOB U3 BaKyyMa,
nogTBepxkaeHue GOTOH-POTOHHOTO pacCesTHUS, OIpenesieHne KII0UeBhIX TapaMeTPOB
B3aMMOLENCTBUY, aHA/JIU3 aCUMMETPHUH IIY4YKOB, CO3TaHKWe NU(POBOrO0 MHCTPYMEHTa
IJIs IOMCKa aKCUOHOB U OPYTUX YacCTUll, MOLEeJIMpPOBaHUE PeasibHOr0 ClLleHapus OJisd
CBEPXMOIIHLIX JIa3€POB.

HoBasi TexHONIOTUS yXKe HCIIOJIb3YETCS NPU MOATOTOBKE SKCIIEPUMEHTOB B Psle
cTpaH. BenukoO6puTaHus CTpPOUT ycTaHOBKY Vulcan 20-20, B EBpone pa3BuBaeTCs
nHppacTtpykrypa ELI, B Kutae pyarunuonupynT npoektel SEL u SHINE, a 8 CIIIA
skcnepuMeHT OPAL B Pouectepe BKm4Yun GoToH-POTOHHOE pacCessiHHE B UUCIIO
IIPUOPUTETHHIX HallpaBJjieHul. IMeHHO TaKue IIPOEKTH B COCTOSTHUU IMOATBEPAUTH UJIU
OIIPOBEPTHYTH CYIlleCTBOBAaHUE KBAaHTOBHIX 3(p(HEKTOB, paHee CUUTABIIMUXCS YUCTOU
Teopuenu.

HoBoe mokojeHue YMCIEHHOTO MOMAENIMpOBaHUsI, 00beIUHEHHOE C Pa3BUTHEM
Jla3epPHBIX TEXHOJIOTUM, OejslaeT BO3MOXHBIM IIepexo[] OT TeOopeTHUYeCKHUX
paccyXJaeHUU K TIIpoBepkKe GyHOaMeHTaJbHBEIX IIOCTYJIaTOB KBaHTOBOU
9JIEKTPOAMHAMUKU. Peub UAET He TOJBKO O PaCIIMPEHUY ITOHUMAaHUS IPUPOLHI CBETA
¥ BaKyyMa, HO U O BO3MOXKHOM IIPOBEPKe THINOTETUYECKUX KaHAUOATOB Ha POJIb
TEMHOM MaTepPUU — AKCHUOHOB, CKPHITEHIX (POTOHOB, MUJIIU3aPSAKEHHBIX YaCTHUII.
[I[puMeHeHUE TAaKUX MOJeJiell OTKpHBAaeT OKHO B HOBYIO 3Dy PyHOaMeHTaIbHBIX
9KCIIEPUMEHTOB, B KOTOPOM «HUUYTO» y2Ke He O3HAUaeT IIyCTOTY.
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CcbuiKa: «BrelumcnuTenbHOe MOLENIWPOBaHUE IIOJIYKIaCCUYeCKOTO KBAHTOBOTO
BakyyMa B 3D» DOI: 10.1038/s42005-025-02128-8.

https://hanga.su Ctpanuna 3 05.09.2026
© HahgaPro, 2026


https://www.nature.com/articles/s42005-025-02128-8
https://doi.org/10.1038/s42005-025-02128-8
https://www.nature.com/articles/s42005-025-02128-8
https://hanga.su

