OT3bIB
Ha aBTopedepar auccepraunu Mockanenko Uneu HukonaeBuua
«KBaHTOBas 3/IeKTPOJIHHAMHKA CBEPXIPOBOIHHKOBBIX CTPYKTYP Ha OCHOBE
KyOHTOB-(p,1aKCOHHYMOBY», IIPE/ICTaBICHHYIO Ha COUCKaHUE YUEHOH CTENIEHU
KaHauaaTa GU3NKO-MaTeMaTHUYeCKUX HayK IO CIeIHaIbHOCTH
1.3.8 — ®u3uKa KOHAEHCHPOBAHHOIO COCTOSIHHSL.

AKTyaJbHOCTBh. [IpoexkTHpoBaHMe U CO31aHME KBAHTOBBIX BbIYHUCIUTEIbHBIX
YCTPOMCTB IMOJy4YUJIO LIMPOKOE pa3BUTHE B MocienHee naecsituierve. Ha naHHBIM
MOMEHT B 3TOW 00JIaCTH 3HAHUM UMEIOTCS] HECKOJIBKO JIUIUPYIOUIUX MIaTHOPM, Cpeau
KOTOPBIX MOXHO BBIICIUTh CHCTEMBI CBEPXIPOBOJHUKOBBIX KyOWUTOB, KBAHTOBBIM
IPOLIECCOP HAa OCHOBE KOTOPBIX [MO3BOJIMJI  BIEPBblE  MPOJIEMOCHTPUPOBATH
NPUHLUIIAAIBHOE MPEUMYILECTBO I10 CPaBHEHUIO C KJIACCUYECKUX KOMIIBIOTEPOM.
[IpencraBnenHass paboTa TOCBSLEHA OSKCIEPUMEHTAIBHBIM W  TEOPETHYECKHUM
UCCJIE0OBAHUSAM NEPCIEKTUBHOIO TUIIA CBEPXITPOBOAHUKOBBIX HCKYCCTBEHHBIX aTOMOB
— KyOUTOB-(JIaKCOHMYMOB, a TaKKe CTPYKTYp Ha UX OCHOBe. B paMkaxX MpoBeIeHHOro
UCCIIEJOBAHUs OB MPEAJIOKEHbl METO/Ibl pacyeTa XapaKTEPUCTHUK U MPOESKTHPOBAHHUS
TaKMX KyOUTOB, CBSI3aHHBIX C WHIUBUIYaJbHBIMA MHKPOBOJHOBBIMH pE30HATOpPaMH B
KOIUTAaHApHOW apxuTekType. BpiOOp apXWTekTypbl B [NaHHOM ciy4dae OOYyCJIOBIEH
JaJbHEUIIMMHU TEepPCIIeKTUBAMU MacIITaOUpOBaHUs, [JIsi CO3/JaHUS MHOTOKYOMTHBIX

CHUCTECM.

B paGote Obuta paccuuTaHa M IKCIIEPUMEHTAIBLHO pealii30BaHa OpUTrHHAIbHAS
cXema CBEepXITPOBOJIHUKOBOrO KyOHUTa Ha OCHOBE BBICOKOH MHIYKTHBHOCTH JIMHEHHOIO
MaccuBa JK03€(DCOHOBCKMX KOHTAKTOB C TaJbBaHHYECKH BCTPOSHHOW JIHHHEH
KOHTPOJISI MarHUTHOT'O IIOTOKA, KOTOpas MO3BOJIIET COKPATUTh YUCIO YIPAaBIISIOIIMX
KaHaJIOB B CHUCTEME TaKuX KyOUTOB C [BYX, [0 OJHOTO Ha KaXIblH KyOWT.
[IpennoxxeHHass cxemMa MOXKeT OBbITh HCIIOJb30BaHa HE TOJBKO B KadecTBe 0a30BOro
3JIEMEHTa KBAaHTOBOIO IpOllecCOpa, HO M B KauyecTBE MepecTpauBaeMoro 3jeMeHTa
CBSI3U, [UISl CO3/aHUsl YMPaBISIeMON BEJIWYUMHBI B3aUMOJCHUCTBHS, 4YTO H OBLIO
3KCIEPUMEHTAJIBHO MTPOIEMOHCTPUPOBAHO aBTOPOM Ha pa3paboTaHHOM JIBYXKYOHUTHOM

KBAaHTOBOM IIpoLeccope. CToUT OTMETUTh peain3allui0O ABYX THUIIOB KBAHTOBBIX



BeHTwied fSIM u CZ, a Takke [IEMOHCTpPAlUIO ajropuTMa IMEePeKpPeCTHOro
pPaHIOMHU3UPOBAHHOTO  TECTUPOBAHHUS, HEOOXOJUMOro 1Jisi OLEHKH TOYHOCTH

BCHTHJIBHBIX onepaunﬁ.

OnucaHHBIN B OCJIeAHEH IMlaBe METO 1eTeKTUPOBAHUS MOJI0KEHHUS OJUHOYHOTO
(dakcoHa B suelKax MacCcHBa CBEPXIIPOBOJHHUKOBBIX KyOHTOB Ha OCHOBE BBICOKOM
KHUHETUYECKONW WM J1K03e(COHOBCKONM MHAYKTMBHOCTH OTKPBIBAET aIbTEPHATHBHYIO
BO3MOXXHOCTb Il TIOCTPOCHHUSl CBEPXIIPOBOJHUKOBBIX KBAHTOBBIX CHMYJISITOPOB Ha

OCHOBE II)KO3€(1)COHOBCKHX rnepeaaromumx JIUHUMH.

[Touck HOBBIX apXUTEKTYp M 0a30BbIX 3JEMEHTOB CBEPXMPOBOIHHKOBBIX
NPOLIECCOPOB U CHUMYJISITOPOB 3aHUMaeT OOJIbIIOE MECTO Cpear padoT Hay4HBIX
KOJUJIEKTUBOB 10 BceMy MHUpY. C 3TON TOYKU 3peHUs] KyOUThI-pIaKCOHMYMBI Oaroaaps
CBOMM CYUIECTBEHHO OOJBIIMM BpeMEHaM KOTepeHTHOCTH W HH3KOW YacToTe
OCHOBHOI'O TMepexoja SBISIFIOTCS MHOTOOOeIIaromeld  aJlbTepHATUBONW  IIMPOKO-
UCIOJIB3YEeMbIM KyOMTaM-TpaHcMOHaM. Bce BblllieOnMUCcaHHbIe Pe3yJIbTaThl MOJTYYEHBI
BIepBble. B CBs3M ¢ 3THUM aKkTyaldbHOCTb MCCIEOBAaHUS OYEBHIHA M HE BBI3bIBACT

COMHCHHUA.

Ieasimu faHHON paboOThl CcTadud MPOEKTUPOBAHHWE, OJKCIIEpUMEHTaJIbHbIE U
TEOpPETUYECKHE MCCIIEeIOBaHUSl CBEPXIIPOBOJHUKOBBIX KBAHTOBBIX LleMeil Ha OCHOBE
KyOUTOB C BBICOKOW MHIYKTHUBHOCTBIO B BHJE JTUHEHHBIX MACCHBOB HKO3€(COHOBCKUX
KOHTAKTOB, IIPUTOAHBIX [JI NOCTPOEHUS MacCILITA0UPYEeMbIX KBAaHTOBBIX IPOLIECCOPOB
WJIM KBAaHTOBBIX CUMYJIITOPOB.

B pabote npencrasieH psii OpUrHHAJBHBIX PE3yJIbTaTOB:

1. BnepBbie pa3zpaboTaH ¥ MpOJEeMOHCTPUPOBAH CBEPXIIPOBOJHUKOBBIM KyOUT Ha
OCHOBE BBICOKOW MHIYKTHMBHOCTH JIMHEHHOI'O MaccHUBa 1>K03e()COHOBCKHX KOHTAaKTOB C
raJIbBAHUYECKU BCTPOEHHOW JIMHUEN KOHTPOJII MAarHUTHOIO IIOTOKA B KOIUJIAHAPHOM

apXUTEKType.

2. BrnepBble pa3paboTaH W MPOJAEMOHCTPUPOBAH ABYXKYOUTHBIH KBaHTOBBIH
npoleccop ¢ MepecTpauBaeMbiM DJJIEMEHTOM CBSI3M Ha KyOUTax C BbICOKOM

J1K03e()COHOBCKOM MHIYKTHBHOCTBIO.



3 BHepBLIe MNpeaJIOKEH MCETOA ACTCKTUPOBAHHA IIOJIOXECHHA OIMHOYHOI'O
KBaHTOBOTI'O Q)HaKCOHa B siY€HKaxX MacCHBa CBCPXITPOBOAHHUKOBBIX Ky6I/ITOB Ha OCHOBC
BBICOKOM I[)KO3€(1)COHOBCKOﬁ HWHAYKTUBHOCTH, MMO3BOJISIOLIUH MPOBOAUTH UCCIICNOBAHHA

KBaHTOBOW JUHAMHUKH C BPEMEHHBIM pa3pellieHueM.

IlpakTHYeckass 3HAYHMOCTB 3aKJIIOYAETCs B BO3MOXHOCTH MCIIOJIb30BaHUs
pa3paboTaHHbIX KyOMTOB C rajlbBaHUYECKU BCTPOCHHOMW JIMHUEW KOHTPOJIS MAarHUTHOTO
MOTOKA, a TaKXe CXEMbl pealM3alUM [epecTpauBacMOro B3aUMOJCHCTBUS Ha MX
OCHOBE, ISl IOCTPOEHHUSI YHUBEPCAIBHOIO KBAHTOBOTO Ipolieccopa Ha 0aze KyOUTOB ¢
HM3KOH 4acTOTOM OCHOBHOIO INepexoja, 00sajarolUX YIy4IIeHHBIMH KOTepeHTHBIMU
CBOWCTBAMHU U MEHEE YYBCTBHUTEJIbHBIX K IEPEKPECTHBIM HABOJKaM, B CPaBHEHUH C
IIMPOKO HCIOJIb3yeMBbIMU KyOUTamMu-TpaHcMoHamu. [IpencraBnsier Oonblioil MHTEpecC
TaK)ke BO3MOXXHOCTh Mepexoja K CyOrurarepiioBoid 3JeKTPOHHKEe ISl oOecreueHus

pecypcocOeperaroliero ynpanieHus KyOuTamu.

JlocTOBEepHOCTL H O0OOCHOBAHHOCTBL IOJIYUEHHbIX pe3yJIbTaTOB olecredeHa
NPUMEHEHUEM COBPEMEHHBIX M IIHPOKO MCIOJIb3YEMBbIX B HAyYHOM COOOIIECTBE
TEOPETUYECKUX U HKCIIEPUMEHTAJIbHBIX METOAOB MCCJIEOBAaHUH, a TaKkKe XOPOIIUM
COTJIAaCHEM C 1aHHBIMH, OMYOJIMKOBAaHHBIMHU JPYTUMU HAYYHBIMH KOJIJIEKTHBAMH.

OcHoBHBbIe pe3y/bTaTbl paboTbl aBTOpa OMYOJMKOBAHBI B 3 H3JIaHMSIX,
Bxos1IUX B 6a3bl nanHbiXx Web of Science u Scopus, 0HO U3 KOTOPBIX Tak)Ke BXOIUT
B CIHCOK, pexkomeHnoBaHHbli BAK. Amnpobauusi pe3ynbraToB MNpoBOAMIAch Ha
POCCHUICKUX U MEXIYHapOIHbIX KOH(EepEeHLUsX.

ABTOpedepaT aHCCePTALHOHHON PpadOTHI TMOJHOCTBIO COOTBETCTBYET €&
cogepkaHuto. OH HamMcaH SICHBIM  SI3bIKOM € JOCTaTOYHBIM  KOJHUYECTBOM
WJLJIIOCTPATUBHOIO rpauyeckoro Matepuala, MosiCHSIOIIEro MOoTyYeHHbIE pe3yJIbTaThl.

K coxanenuto, paboTa He JullIeHa onpeeieHHbIX orpexoB. ClenyeT yKa3aTrh Ha
cleaymoliee:

1. B oOme#t xapakrtepucTuke pabOThl yKa3aHO, YTO OCHOBHas MpodiemMa

peanu3allid KBAaHTOBbIX BBIYMCIEHHMH Ha (U3WYECKUX CHCTEMax ¢
MUKPOCKOMMYECKUMHU  CTENEeHSIMU  CBOOOABI  SIBJSIETCS  HEJOCTaTOYHAs

CKOpPOCTb  JABYXKYOUTHBIX oOrepauuil. DTO = yTBEepXKACHHE  BBITISIUT



TUCKyCCHOHHBIM. Ha Moil B3rmsim, mpoOsiiema JIEKHT CKOpee B IUIOCKOCTH
peanuzalny IBYXKYOUTHBIX OIEpalHii C BBICOKOH TOCTOBEPHOCTBIO, YEM C
MaJIeHbKOH JJTUTETbHOCTHIO.

2. B onucanum pazznena 2.6 HECKOJIBKO He XBaTaeT HHTEPIPETALUH MOy YeHHbIX
pe3yJbTaTOB IBYXTOHOBOM CIIEKTPOCKONHUU H300paKeHHBIX Ha PUCYHKe 2.

3. U3 onucanus pazznena 3 He COBCEM MOHATHO MOXKHO JIM MaclUTaOHMpOBaTh
NpeUIOKEHHYIO apXUTEKTYpy [0 MPOLIECCOPOB C OOJBLINM YHCIOM KyOHUTOB
IpU COXpaHEHWH TaKOM ’Ke BBICOKOH JOCTOBEPHOCTH JIBYXKYOMTHBIX
orepauui

[lepeuncrienHblie 3aMeyaHusi He BIUSIOT Ha OOMIYIO MOJIOKUTEIBHYIO OLIEHKY

JMCCepTAalMOHHOM paboThl, BBIMOJIHEHHON Ha BHICOKOM Hay4YHOM YPOBHE.

3ak/ioueHue
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«KBaHTOBast 37eKTpOAMHAMHKA CBEPXIIPOBOJHUKOBBIX CTPYKTYp Ha OCHOBE KyOHTOB-
(bnakcoHUYyMOBY, MpeCTaBlIeHHas Ha COMCKaHHe y4YeHOH CTeneHW KaHauaaTa Gpusuko-
MaTeMaTHYeCKUX HayK, COOTBeTCTByeT TpeOoBaHusiM [lonoxkeHus o mopsiake
NPUCYKJIEHUs ~ y4eHbIX  cTerneHed B HamumoHanbHOM — HCCiIeIOBaTENbCKOM
TexHonorudeckom yaupepcutere "MMCHC", a ee aBTOpYy MOXeT ObITh IPUCBOCHA
CTeNeHb KaHAuaTa (U3UKO-MATeMaTHYeCKUX HayK M0 creudanbHoctd 1.3.8 —
«®Pu3MKa KOHAEHCUPOBAHHOI'O COCTOSIHUS» IO pe3yibTaraM IyOJUYHOH 3alllkuThI

AUCCEpTalHuu.

BbicokokBanupuUUpPOBaHHBIA HAy4YHBIH COTPYIOHUK JabopaTopuu "ONTHUKH CIOXKHBIX

KBaHTOBBIX cucteM" denepalibHOE rocyapCTBEHHOE OIOKETHOE YUpekKICHUE HAYKH

Anpec: JIeHUHCKMiA NpocnekT, A. 53c4, 119333, r. Mockaa
Tenedon (pabounit): +7(499) 132-62-74

AJpec 31eKTPOHHO# MOYTHI: semerikovia@lebedev.ru




