OT3bIB
Ha aBTOpedepat auccepranuu Mockanenko Miibn Hukonaesuya
«KBaHTOBasI 371IEKTPOJMHAMHKA CBEPXIIPOBOIHUKOBBIX CTPYKTYP HA OCHOBE
KyOuTOB-(h/1aKCOHMYMOBY, IIPE/ICTABICHHYIO Ha COUCKaHUE YUEHOH CTEIICHH
KaHAuaTa (PU3NKO-MaTEMaTUYECKUX HAyK IO CICIUATBLHOCTH

1.3.8 — ®u3nka KOH/ICHCHPOBAHHOI'O COCTOSTHHSI.

NckyccTBeHHBIE aTOMbl Ha OCHOBE CBEpPXIIPOBOJHMKOB Ha TEKYIIUHA MOMECHT
SBJISIFOTCSL OHUM M3 JIYUIIUX KaHUJIATOB Ha pojib 0a30BOI0 3JIeMEHTa B IIOCTPOCHUHU
KBaHTOBBIX IIPOIIECCOPOB, O YEM CBHUACTEIBCTBYIOT IIOCJIC/IHUE BBIJIAIOIIHECS
pe3yJIbTaThl, HAIPABJICHHbIC HA JIOCTHXKEHUE KBAHTOBOT'O IIPEBOCXOJICTBA B CUCTEMAX C
OOJIBIIIMM YHCIIOM CBEPXITPOBOJIHMKOBBIX KyOWUTOB, YTO HECOMHEHHO ITOJ[TBEPIXKACT
aKTyaJIbHOCTh TEMATUKH JIUCCEPTAIMOHHOTO UCCIIEIOBAHMUSI.

Pabora M.H. MockaneHKo IIOCBSIIIIeHA JKCIIEPUMEHTaM C KyOWUTaMy THIIa
¢iakconnyM. B pabore onucanbl pe3ybTaThl pa3padOTKH U IIPUMEHEHUS STOT'O THIIA
CBEPXIIPOBOJIHUKOBBIX KYOHUTOB JUISI IIOCTPOEHHUSI KBAHTOBBIX ITporieccopoB. KyOur-
dakcornyMm mpezcraBisier cobor momudukanmoo rf-CKBWJla, rne B xadecrtse
UIYHTUPYIOIEH MHIAYKTUBHOCTH HCIIOJNB3YETCSl BBICOKAsl MHJIYKTMBHOCTH JIMHEHHOTO
MaccuBa JDKO3¢()COHOBCKMX KOHTAaKTOB, M OOJagaeT Jy4YIIMMUA KOTCPEHTHBIMH
CBOMCTBAMHU 110 CPABHEHUIO C HIMPOKO-IIPUMEHSCMBIMU KyOUTaMHU-TPAHCMOHAMM.

B pabore ObuLiM paccyuTaHbl, CIPOCKTUPOBAHbI M  AKCIIEPUMEHTAIBHO
HCCJIeIOBaHbl CTPYKTYPhI Ha OCHOBE KyOUTOB C HU3KOU paboueil 4acTOTOW OCHOBHOT'O
nepexojia. biarogapsi npeaioKeHHO aBTOPOM CXE€Me C IaJlbBAHMYECKH BCTPOCHHOU
JUHWEH KOHTPOJISI MAarHuTHOrO II0TOKa B KOHType KyOWTa eMmy YJIajJoch
IIPOJICMOHCTPUPOBATh ONTHUMAIBHYIO CHCTEMY YyIpaBJieHHUs, B KOTOpPOW Iojada
IIOCTOSSHHOTO CMEIIEHWsT Ha KyOUT U peanu3andsi OJHOKYOHUTHBIX BEHTHUIICH
IIPOU3BOJIUTCS IIOCPEJICTBOM OJIHOI'O KaHaja I'eHepaTopa CHUIHAJIOB IIPOM3BOJILHOM
dopmbl. CokpallleHre BJIBOC YUCIIA YIIPABISIIONIMX MUKPOBOJHOBBIX JIMHUH, a TAKKe
[epexojl K WCIIOJIB30BAHUIO CYOTHUIrareplioBOi DIEKTPOHUKH JIEJAI0T CHUCTEMBI

HU3KOYACTOTHBIX KYOHUTOB IEPCIEKTUBHOW aJIbTEpHATUBOM KBAHTOBBLIM IIPOIIECCOPAM



Ha TPaHCMOHaxX 3a CYET 3HAYUTEJILHOI'O YIPOIICHUsS CHUCTEMBl KOHTPOJS KyOHTOB.
HoBbIM pe3ynbTaToM SBIISETCS IIPE/UIOKEHHE W OKCIIEpUMEHTAIbHAS peannu3alus
CXEMbI IIEpPEeCTPauBACMOI0 B3aMMOJEHCTBUS MEXJy KyOuTamMu-GhIaKCOHUYMaMH,
IIO3BOJIMBIIIEH IIPOJIEMOHCTPUPOBATh YHUBEPCAIBHBIA JIBYXKYOUTHBIM KBAaHTOBBIN
IpoLEeCccOp C JABYXKYOUTHBIMM BEHTWIbHBIMH omepamusamu  fSIM u CZ c
INOTEHIIMAJILHO  OOJIBIION  TOYHOCTBIO  OJHOBPEMEHHO C  BBLICOKOTOYHBIMU
OZIHOKYOUTHBIMM BEHTUISIMUA. CTOUT OTMETUTH pa3pabOTaHHBIA IKCIIEPUMEHTAILHBIN
IPOTOKOJI, TO3BOJISIONIMMA IIPOBOJUTL U3MEPEHUSI JUHAMUKH KBAaHTOBOTO (IaKkcoHa,
3axBayennoro B CKBWJ/I, ¢ BpeMeHHBIM pa3pelnieHreM, YTO OTKPBIBAET HOBBIM ITyTh K
UCIIOJI30BAHMIO CUCTEM JIKO3E(COHOCKUX IIEPEXOJ[0OB JUIS H3YYCHHUS JIMHAMUKU
TOIIOJIOTUHYECKH YCTOMYMBBIX BO30YKICHHH.

Pabora 3HauMMa ¢ TOYKHM 3peHHs] pa3pabOTKH U  COBEPUIEHCTBOBAHUS
MHOTOKYOUTHBIX KBAHTOBBIX ApXWUTEKTYp M IIOMCKA allbTEPHATUBHBIX CHCTEM JUIs
IIOCTPOEHUSI KBAHTOBBIX CUMYJISITOPOB.

JloCTOBEpHOCTH NOJIyYeHHBIX aBTOPOM pPE3yJIbTATOB ITOMHMO HCIIOIL30BAHUS
COBPEMECHHBIX SKCIIEPUMEHTAILHBIX METO/0B, & TAK)KE METOJ0B pacueTa U 00paboTKH
IKCIIEPUMEHTAJIBHBIX JIAaHHBIX, IIOJTBEPXKAACTCS UX ITyOJIMKAIIMCH B PEICH3UPYEMbBIX
KypHajiax M anpobanued Ha Hay4YHBIX KOH(MEPEHIUsX. 3asiBICHHBIC PE3YJIbTAThI
00J1a/1a10T HayYHOH HOBM3HOM M OPUI'MHAIBHOCTBIO, @ MX NPAKTHYECKask 3HaYUMOCTh

HE BBI3BIBAET COMHEHHWU.

ABropedepaT HamucaH JIOTHYHO M SICHO, paboTa B JIOCTATOYHON CTEIEHH
anpobupoBaHa. Pe3yibraTsl JuccepTaHTa BKIIOYEHBI B 3 IyOJMKAIMU B JKypHasax,
unjexkcupyeMbix Web of Science um Scopus, a Takke BXOJWIM B JOKJIajbl Ha

HECKOJIBKUX MEXIYHAPOIHBIX U pOCCHI:ICKHX KOH(bepeHHI/ISIX.

Pa6ora B 11€J10M BBITIOJTHEHA Ha BEICOKOM YPOBHE, HO €CTh PsiJl 3aMEYaHMI:

Ha3Banue paboTbl ciMmkoM oO0Iee W MOXKET BBOJUTHL B 3a0IIyKJIeHHE,
IIOCKOJIBKY OHa C(OKycHpoBaHa HE Ha 3JIEKTPOIUHAMHKY BOOOINE, B KOTOPYIO
BKJIIOYAETCS, B YACTHOCTH, IIMPOKasi 00J1acTh KBAaHTOBOW OITHKH, a Ha ropasjio dosee
Y3KOM acIleKTe MCIO0JIb30BaHusl (DIAKCOHUYMOB JUISS KBAaHTOBBIX BBIYHCIICHUIA:

KOHTPOJISI COCTOSIHUMA B KyOUTax, peajlM3allii CXeM CBSI3U, BEHTUJICH.



B aBropedepare, Ha MOH B3I, YIYIIEHO OOCYXJICHHE ITPUMEHUMOCTH
KyOMTOB ¢ HM3KOM sHeprueil Ha mnpaktuke. Hampumep, oreHkd 3ddekTHBHOCTH
(fidelity) mosxHBI yauThIBaTh 2P QEKT KOHSYHOU TeMIIepaTyphl OKPYXKEHHUs, KOTOpas
cama 10 cebe orpanuuyuBaer dddexTuBHOCTE. B yacTHOCTH, yKa3aHHas
3¢ HeKTUBHOCTH OAHOKYOUTHOrO BeHTHIS 99.97%, He yunrthiBaeT 3G(GEKTHBHOCTD
MHULIMANIM3alUHU (OlpeiessieTcsi 3aCeIEHHOCThIO BEPXHETro YPOBHS B HaYaIbHOH TOYKE
U BPEMEHEM MaHUITYJISIIIMU — [IepeBojia B pabovylo TOUKY U OXKHJIaHUEM IepBoro X-
UMITyJIbCa), KOTOpas IIPU PEATUCTUYHBIX [TapaMeTpax y>Ke HUKE DTOW BEIIMYMHBI. JTO
HEOOXO0JIMMO YTOYHMTH. Ecim mojcraBuTh paboume IapamMeTpbl, IPUBEIEHHBIC B
aBTopedepare (600-750 MI'1i pacuieruienne u 20-30 MK Ga3zoBasi Temreparypa), To
II0JIy4aeTCsl, 4YTO BEPOSITHOCTh HAUTHU CHCTEMY B BO30YXKIEHHOM COCTOSIHUM B
craunonapHom pexume 0,17 — 0,38. D10 odveHp OoJjbliasi BeJIMYHWHA U TpeOyer
pa3bpsicHeHus. B peanbHOCTH TeMIieparypa CHCTEMBI MOXKET OBITh BBIIIE, 4eM 0a3oBas
TeMmIeparypa pedprxepaTopa n3-3a pa3iMmIHbIX [IyMOB B CUCTEME M HEPABHOBECHOTO
U3JIyUYCHHUS], KOTOPOE CJIIOKHO MOJTHOCTHIO MOJAABUTD.

B rTakux yclOBHSIX BaXHO II0Ka3aTh, KakK M3MEpsUIOCh BpeMsl KU3HH,
OOBSICHUTH, YeM OHO OOYCIIOBJICHO M KaKOB €ro (U3MYCCKUN CMBICH (CIIOHTaHHAs
OMHUCCHUSI WJIM IEepexXoJbl, OOYyCJIOBJICHHbBIE KOHEYHOH Temriieparypoi). Ilpu
3HAQYMTEIILHOM BKJIaJ€ TEPMHYECKOIo BO30YXKICHHUsS, IEpexOofaMHM C HIDKHEro Ha
BO30YXKJIEHHOE COCTOSIHUE TOXE Hellb3sl IpeHedperarh.

@rakconnyM — 210 pajuodactorHeii CKBU/ (rf-=-CKBW/I). YcnosHoe otinuune
dnakconnyma ot rf-CKBW/I-a He B ¢usnke, a B TOM, YTO UHJyKTHBHOCTH BBIIIOJIHEHA
B BUJIE IEIOYKH JKO3e(DCOHOBCKUX MHIAYKTHUBHOCTEH (mepexojioB). Rf-=-CKBU/I-b1 B
KBAaHTOBOM DPEXHME, TAaK)KE€ KaK M IOTOKOBBIE KYOUTBI ¢ 3-Ms M 4-Msl IepexoJilaMu
OBl peasu30BaHbl 33/10JIr0 J10 (iiakcoHuyma. ['amuiibronnad QuiakcoHnymMa HU4YeM
He oriauvaercs or ramuibroHuana rf-CKBWJ/l-a (cm. wyacte, oTHOcsiytocss k rf-
CKBHW/I-y B ypaBHenuu 1). HeobX0quMO IOCTaBUTH CCBHUIKM Ha CaMble KIIHOYEBBIC
paboThI C TOTOKOBBIMU KyOUTaAMHU.

Texcr aBTopedepara HanMcaH B XOpPOIIEM HAyYHOM CTHJIE, HO €CTh psij

HEOOJIBIINX CTHIIMCTHYECKHUX Iiei‘O‘{}IOCTeﬁ, Ha KOTOPBIC OBLIO YKa3zaHO aBTOpY. B



(1)I/I3I/I‘ICCKI/IX BCJIMYMHAX HEBEPHO yKa3bIlBaThb DHEPIUM B TUrarepuax:. 3HEprus — 3TO

qacToTa [IOMHOXXEHHAas Ha IIOCTOSHHYIO IInanka.

VYKa3zaHHble 3aMe4YaHMs He BIUSIOT Ha OOIYIO TTOJOXKHUTEIBHYIO OIEHKY paboThl
B 1enoM. Jucceprantom M.H. Mockanenko mpejictapiena K 3alUTe KayeCTBEHHO
BBIIIOJIHEHHAs  KBalM(UKalMOHHAas  pabora  «KBaHTOBasi  2JIEKTPOJMHAMHUKA
CBEPXIIPOBOJIHUKOBBIX CTPYKTYpP Ha OCHOBE KyOUTOB-(DJIAKCOHUYMOBY», OECCIOPHO
yaoBierBopsiomas TpebosanusM llonmoxxeHuss o TOpsijiKe HPHUCYXKJICHUS YYEHBIX
creneHed B HanuoHallbHOM HCCIIEIOBATEIbCKOM TEXHOJIOTHYCCKOM YHHUBEPCHTETE
"MHUCuC" no ciennansHoctu 1.3.8 — «PU3MKa KOHJICHCUPOBAHHOTO COCTOSIHUSAY. Ee
aBTop Mibs HukomaeBud MockalieHKO 3acTy>KMBaeT MPUCBOCHUS CTEIICHU KaH11ara

(bH3HKO-MaTeMaTH‘IeCKI/IX HayK.

PykoBogurens Jlaboparopun « McKkycCTBEeHHBIX KBAHTOBBIX cuctem», MOTU,
Kannunar pusznko-matreMaTH4ecKux
HayK, npodeccop

25 Hosi6ps 2022 T.

Acragben Oser Biajumuposny

Anpec: r. Jlonronpyausiii, Mactutyrckuit ep., 9, Mockosckas obiacts, 141700.

Tenedon (MoOunbHEIN): +7 (967) 234-77-63

AJlpec 2JIeKTpOHHOM 1ouThl: astafev.ov@mipt.ru
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