Biaryk
oQiIfHOTO OMOHEHTAa Ha AUCEPTALIHY POOOTY
IBaxnenka Ouiera BosiogmmupoBuya
«JIuHamika HeasiabaTUYHUX TIEPEXO/IIB B KBAHTOBUX
Ta KJIJACHYHUX JIBOPIBHEBUX CUCTEMAX),
M0JIaHy Ha 3700y TTs HAYKOBOT'O CTYIIEHS JOKTOpa (pitocodii B rayry3i 3HaHb

10 [Mpupoauuyi Hayku 3a cneriainbHicTio 104 di3uka Ta acTpoHOMIs

Huceprariitna po6ota O.B. IBaxHeHKa mpucBIYeHA HOCIHIPKCHHIO JIUHAMIKA
KBAaHTOBHX Ta KJIACMYHMUX JBOPIBHEBHX CHUCTEM, II0 MAIOTh IIMPOKE KOJO (PI3MUHUX
peaizalliif, 30KpeMa, y MIKPOCKOIMIYHUX Ta ME30CKOMIYHMX CTPYKTypax. BuBueHHs
e(eKTIB, 1110 TIOB'A3aH1 3 EBOIOIIEI0 3ACEICHOCTI KBAHTOBUX CTAHIB y TAKUX CHCTEMAaX €
BOXJIMBUM HAMPSMKOM CYYacHUX JOCHIDKeHb y (I3UI[l KOHJECHCOBAHOTO CTaHYy,
KBAaHTOBOMY KOHTPOJIi Ta KBAaHTOBIN onTuili. PO3BUTOK AaHMX ramy3ed 3a MHUHYJ POKH
BIJIKPUBA€ HOBI TMEPCHEKTUBU JUIs KBAHTOBUX OOYHMCIEHb, KBAHTOBUX KOMYHIKAIIii,
(yHIaMEHTAIbHUX JTOCIII)KE€Hb, CTBOPEHHS HAAUYYyTJIIMBUX MPHIAJIIB 1 CEHCOPIB TOLIO.
Cuctemn Ta SBWINA, 110 BUBYAIOTHCS B JUCEPTAIlii, BAXJIMBI JJI BIOCKOHAICHHS
CTPYKTYPHHUX €JIEMEHTIB KBAHTOBHUX KOMII IOTEPIB, 5K TUTAHYETHCS 3aCTOCOBYBATH IS
BHUBUYCHHS OLIBIN CKJIAJIHUX KBAHTOBHX CHUCTEM 0araThbOX YaCTHHOK 1 MOKpAIICHHS iX
GI3MYHUX XapaKTepUCTUK. TaKoXK JOCHIKEHHS MAaloTh IMOTEHIald JJIs CTBOPEHHS
HOBUX ME30CKOIIYHUX EJIEKTPOMEXaHIYHUX MPUCTPOIB, TaKUX SIK MEM €MHICTh a0o
HAHOCTPYKTYPHI €JIEKTPOMEXaHIYH1 pe3oHaTopu. TakuM YMHOM, TeMa JucepTalliitHOl
pobotu O.B. IBaxHeHka € O0€3CyMHIBHO aKTyaJbHOI0. BapTto BiI3HauuTH, IO
JMCEPTAHTOM 3pOOJICHO HAJIEKHY ampoOallifo pe3yJbTaTiB Ha HAYKOBHX CEMiHapax,
IIKOJIaX 1 MIKHAPOTHUX KOH(PEPEHITISTX CBITOBOTO PiBHSI.

AKTyaJIbHiCTb ~ JIOCIIDKEHb  JHUCEpTaliiiHoi  poOoTh O.B. IBaxHeHka
HIATBEPAKYETHCS TAKOXK THM, 1110 BOHU € CKJIAJOBOI0 YACTUHOKO HU3KHU JTOCHITHULIBKUX
IPOEKTIB, SIKI BUKOHYBAJIUCh Y PaMKax JEPKOIOHKETHUX TEM 1 MIKHAPOJAHHUX IPOrpam
B Di3UKO-TEXHIYHOMY 1HCTUTYTI HU3bKUX Temmepatyp iM. b.I. Bepkina HAH Vkpainu,
a TakoX B JabopaTopli TEOPETUYHOI KBAHTOBOI (i3MKU, [HCTUTYTY (Pi3UKO-XIMIUYHUX
nociipkers (RIKEN), SAnowis.

HuceprariitHa poOoTa CKJIaJa€TbCs 3 CIMOX OCHOBHHUX po3auTB. PosrisiHemo
OCHOBHI Pe3yJIbTAaTH Y BIAMOBIAHIN MTOCTIJOBHOCTI.

VY nepmomy po3aiti HajgaHo oris (HI3UYHUX peasizaiiidi IBOPIBHEBUX CUCTEM 1
posrnsgHyTo  mipobnemy  Jlanmay-3inepa-lltykensOepra-Maiiopanun  (JIBILIM) 3
JeTaTi3aIi€er0 BiAMOBIMHUX MUIAXIB i1 BUPIMICHHS BIAMOBIIHO JI0 IMIOHEPCHKUX IIpallb
YOTUPHOX BHJIATHUX BUYCHUX.

Y npyromy po3aiii BuBueHo oaunounuit nepexin JI3IIM i po3risHyTo TUHAMIKY
Ta 4yac OJIHOPA30BOr0 MEPEeXoay B pi3HUX Oa3zucax. OTpUMaHO aHATITUYHI BUpaA3U Ta



MIPOBEJICHO YKCJIOBI PO3PaXyHKHU B paMKax METOJIy MaTpuili eBoitolii. HaBeneHo HoBumi
cnoci6 30ymxenHs JI3IIIM 31 30epekeHHSM IMOBIPHOCTI, OTPUMAHO OUIbII TOYHY
dbopmyiy I cepeIHbOil 3a 4acoM MMOBIPHOCTI 30y KEHHS B J1a0aTUYHOMY 0asuci B
paMKax ajiadaTUHIHO-1IMITYJIbCHOT MOJIEIII.

Tperiii po3ain npucesiueno OGararopazoBuMm nepexoaam JIZIIM 1 nmopiBHsAHHIO
JBOX TIIXOJIB: aa1adaTUYHO-IMITYJIbCHOI MOJIeJli Ta HAaOMMKEHHS XBWI, IO
obepraerbcsi.  OTpumanHo OUThIT TIpocTy GOPMYTy IJsi OIIHKM Yacy NEepexXiTHUX
IpOIECiB IpU OJHOpa3oBoMy IpoxopkeHHl JIZIIIM BHBUEHO CITOCOOM MOKpaIieHHS
BITHOCHOTO 4Yacy poO3paxyHKy iHTepdeporpam s HAOMMXKEHHS XBWI, IO
obepTaeThCsl.

VY 4derBepTOoMy po3AiJi IPOJEMOHCTPOBAHO, SIK aA1a0aTUYHO-IMITYJIbCHA MOJIEIb
MO>K€ BUKOPHCTOBYBATUCH JIJISl peasli3allii OJHOKYOITHUX T'€UTIB. 3aBJIAKH MIBUAKOCTI Ta
TOYHOCTI 3aCTOCOBAHOI MOJEINl CTa€ MOXJIMBUM JIETKO pPO3paxyBaTH MapameTpH,
HEOOX1/IH1 AJI peasizallii MBUAKUX Ta TouHUX reiTiB JISIIM.

IPsaTHii  po3aisl  MPUCBAYEHO  JIOCHIPKEHHIO  HAANPOBIAHOrO  KyOITY B
HaIlIBHECKIHYEHHIN JIHIT mepenady, 1o 3aKiHIy€eThCs a3epkaioM. [Toka3aHo, 110 ogHi€e0
3 MepeBar TaKoro aTOMHO-I3€PKAJIbHOTO PO3TAIlyBaHHS € MOXKJIUBICTh €(EKTUBHO
MaHIIyJIIOBaTH BJIACTUBOCTSIMHU TIOTJIMHAHHS JIBOPIBHEBOI'O aroma, 3abe3nedyroun
HOBUH C1I0ci0 MaHIMMyTIOBaHHS KBAHTOBUMH CHCTEMAaMH.

Y mocromMy Ppo3aidi IOCTIIKEHO KIACHYHHWM aHaJIOr KBAaHTOBOi JIBOPIBHEBOI
CUCTEMH — CHCTEMY JBOX CJIA0KO 3B’S3aHUX KIACHYHUX OCIHWIATOPiB. Bmepie
IPOJAEMOHCTPOBAHO KIACUYHI aHAIOTH €(EeKTIB HEU[0JJaBHO BUBUYCHHUX ISl KyOiTiB —
iaTepdepometpiro JIZIIM 1 Moysiiito 3 (ikcali€ro Ta yCEPeAHEHHSIM 32 PYXOM.

Y cboMoOMy po3aii BUBYEHO OCOOJMBOCTI HACKPI3HOTO MEPEXO]y 3ITHYTHUX
rpadgeHoBUX MeMOpaH 3 METOI0 BHUKOPHCTAHHS BUTHYTOI MEMOpaHHM SIK IJIACTUHU
KOHJIeHCaTopa 3 maM’sTTI0 (MeM’eMHOCT1). OTpuMaHO BUpa3u HJisi MOPOTOBUX CHUII
NepeMHUKaHHs Ta PIBHAHHS 1 BIAMOBIAHOI HANIPYTH, SIK1 MIATBEPKYIOTHCS PE3yJIbTaTaMU
YUCEJIBHOTO MOJICIIOBAHHS, pPO3paXyHKaMH MOJEKYJSpPHOiI JMHAMIKM Ta Teopii
GbyHKIIIOHATY TYCTHHH.

Takum umHOM, B aucepTaniiHii po6oti O.B. IBaxHeHKa NUISXOM JOCTIIHKCHHS
HU3KH TEOPETHYHUX MOJENIeH 1 BIAMOBIIHOIO PO3B’SA3aHHS PIBHSIHb JUHAMIKH
KBAaHTOBHUX Ta KJIACHYHUX JBOPIBHEBHUX CHCTEM, OTPHUMAHO PsiiI HOBHX HiKaBHX
pe3yJbTaTiB Ta PO3BHHEHO CYYacHI MeTOAH TEOPEeTUYHOI0 [IOCJiIKEeHHS.
Hucepraiiss moBHicTIO BiamoBigae cneuiaabHocti 01.04.02 — «TeopernyHa
¢pizukar».

Ha moro n1ymKy, 10 Hail0inbI HiKABUX HAYKOBHMX pPe3yJbTaTiB, 110 OTPUMaH1 y
qucepTallii, MOXKHa BIJHECTH TEOPETHUYHHMI aHali3 KBAaHTOBO-KJIACMYHOI aHaJorii Ha
NPUKIAAl CHUCTEMH JIBOX CJA0KO 3B’S3aHUX KJIACHYHUX OCIWJIATOPIB. 30KpeMa,
TIOCJTITOBHO TTOKa3aHo, 1110 JIJIS TAKO1 JBOPIBHEBOI CHCTEMH PiBHSHHS PyXy (popmanbHO
30iratoTees abo 3 piBHsAHHIM lllpeninrepa a6o 3 piBHsSHHAM bioxa y BuUmajakax, Koju
pernakcaliero MOXHa 3HEXTyBaTH, a0o ii HeoOXiJHO BpaxoByBaTH, BiAmoBimHO. Lle
O3Hauae, IO JWHAMIYHI SBUINA JABOPIBHEBOI KIACMYHOI CHCTEMH MOXYTh OyTH
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0e3nocepeHbO OMKCaHl B)XE BUBYEHHUMHM JUIs KBAHTOBHX JBOPIBHEBUX CHCTEM, 1
HaBmaku. CoiJ 3a3HAYUTH, 10 PI3SHOMAHITHI MEXaHIYHI PEe30HATOPH, SIKI JIOCTATHHO
n00pe MiIXOASITh JJIS aHAJIOrOBOTO MOJICNIIOBAHHS, 3’ SIBIJIMCS BIJIHOCHO HEJIABHO. 3
1HIIOTO OO0KY, OCTaHHIM YacCOM CIIOCTEPITa€ThCs TAKOXK 3HAYHUHN 1HTEPEC 10 KBAHTOBHUX
CHUCTEM 3 CWJIbHUM 30Y/IKEHHSM 1 MPOBOSATHCS BIMOBIAHI ekcniepuMeHTH. Lle o3Hayvae,
IO JOCTI/PKeH1 KJIACH4YHI aHajioru egekTiB s KyOiTiB: iHTepdepomerpis Jlannmay-
3inepa-llItykens0epra-Maiiopanu, Moy iAList 3 (ikcaliero Ta ycepeaHeHHS 3a pyXoM
MOXYTh OyTH MIATBEP/KEHI B Cy4aCHUX €KCIIEpUMEHTax. TakKuM YUHOM, OTPUMaHI y
aucepTaiii pe3yJabTaTH Ta PO3BHHYTI MeTOAM MAaIOTh NPAKTHYHE 3HAYeHHHA. Y
IIJIOMY, JOCITIKEHHSI TUCEPTAIiiiHOI pOOOTH MOMOBHIOIOTH 1 PO3IIUPIOIOTH HASBHI
ySBJIEHHS PO KBAHTOBI IBOPIBHEB1 CUCTEMH, B AKUX B1I0yBaroThcs nepexoau JI3IIM,
i, 30KpemMa, Tpo iX YHIKaJdbHI JWHAMIYHI BJIACTHUBOCTI, IO TMiATBEPKYE TaKOX
(yHI1aMeHTaJIbHE TEOPeTHYHE 3HAYEHHSI OTPUMAHUX PE3YJIbTATIB.

OOrpyHTOBaHICTH Ta JOCTOBIPHICTH OTPUMAHUX B JHUCEPTAllll TEOPETUYHUX
pe3yJbTaTIB 3a0e3Meuy€eThCsl 3aCTOCYBAaHHSAM CY4YacHUX JI00pe arnpoOOBaHUX METO/IIB
MaTeMaTU4YHOi (I3MKKM Ta TEOPETHUYHOI (Pi3uKU. B paMkax 3acTOCOBaHUX MOJEITBHUX
IPUIYIIEHb HAYKOB1 IMOJIOKEHHS, BUCHOBKH, C(POPMYILOBaHI y AucCepTallli, € IIJIKOM
OOTpYHTOBAaHHUMH.

OxpiM opranizaiiii, y SKUX MPOBOJUIUCH CEMIHAPU AHCEPTAHTa 3a TEMOIO
JaUcepTallii, BBaXKal0 3a JOLUJIbHE O3HAHOMUTHM 3 HAYKOBHUMH pe3yjibTaTaMu
mucepramiitHoi pobotn O.B. IBaxnenka ¢axiBmiB Ttakux iHCTUTYTIB HAH VYkpainm i
yuiBepcuteTiB MOH Vkpainu, gk Iacturytr ¢i3uxku HAH VYkpainn (M. Kuis),
XapkiBcbkuil HarloHanbHUM yHiBepcuteT iM. B.H. Kapasina (M. XapkiB), JIbBIBCKbHI
HalloHabHUM yHiBepcuteT iM. [. @panka (M. JIbBiB), [HCTUTYT (Pi3UKK KOHAECHCOBAHUX
cucteM (M. JIbBIB).

3a 3MICTOM JAMCepTaIlii MOXHa 3pOOUTH TaKl 3ayBaKeHHS:

1) Ha wmiit mornsin, y aucepraniiiHiii po6oTi HEIOCTaTHBO PO3TOPHYTO HAJAHO BIAMOBIII
Ha HACTYMHI TMOB’sS3aHl MDK c000I0 muTaHHA. HacKiibKM CHJIBHO HEJIHIMHICTD B
30y/)KyBallbHOMY CHTHajl BIUIMBa€E Ha WMOBIpHICTH mnepexony Jlanmay-3iHepa-
rykensbepra-Maitopanu? Yomy s MeTOAy MaTpHUIlb €BOJIOLIL, 10 MOXeE
3aCTOCOBYBAaTUCh JIO IIMPOKOIO CIEKTPY CHUTHAMIB JJI ONUCY MEPEXiHOTO MpPOLECy
BUKOPUCTOBYEThCST  (popmynu myisg  JiHIAHOTO 30y/keHHs? Hackinbku rapHO
aniabaTHIHO-IMITyJIbCHA MOJICITb 3aCTOCOBHA JIsl TAPMOHIIHOTO 30y IKEHHS?

2) ¥V poznini 3 Ha ManmioHKy 3.5 (1) y KpUBUX JUIsl BA3HAYCHHA JIe(ha3yBaHHs MPUCYTHHO
Oarato mymy. Yu o3Hayae 1e, 1m0 Opu BUOOpPI PI3HUX BIATHHKIB Iepepizy Oyne
OTPUMAaHO pi3H1 KoeditieHTH nedaszyBaHHs?

3) V nHaOnmxeHHl XBWIi, IO oOepTaerbcs, 30Kpema, B (Gopmym 3.41 BBOIUTHCSA
po3BuHEHHs B pan Dyp’e, ane il YMCEIbHUX PO3paxyHKiB MOTPIOHO OpaTu 0OMEKeHy
KUIBKICTh MOJ] Ta HEXTYBAaTH BciMa IHIIUMU. UM 00yMOBJIeHUI BUOIp KUIBKOCTI MO/ B
HaOIMKEHH1 XBUJII, IO o0epTaeThes B po3aum 3.27 s SKoi KIIbKOCT1 MOJI MO0y 10BaH1
iHTepdeporpamu Ha puc. 3.4?



4) Xoua pe3yabTaTd pO3IiTy 6 BiI3HAUEHO MHOIO SK OZHI 3 HaifllikaBimmx, Oynao Ou
B@KJIMBMM 3a3Ha4YUTH B [IbOMY PO3/iJIi IPHHIMIIOBY BiZIMiHHICTh KBAHTOBUX CHCTEM BiJl
KITaCHYHUX, KA He MO)ke OyTH BiATBOpeHa Ha KJIAaCHMYHHMX CHUCTEMax. 3 HaBEIECHHUX
pe3y/bTaTiB MOXKHA 3pOOMTH BHMCHOBOK, 30KpeMa, IO HaBiTh JAMHaMiKa 3MiHH
3aCeJIeHOCTI PiBHIB BiJ] uacy 301raeTbesl.

OnHak mnepesiyeHi 3ayBakeHHs He BIUIMBAIOTh ICTOTHO HAa OTPMMAaHi aBTOPOM
JMcepTanii pe3yJbTaTH i Ha 3arajibHy BUCOKY OLIHKy poGoTu. [lucepTtauis moGpe
CTPYKTYpOBaHa i Hal¥caHa HAIEXHOK i pOOOTH HayKOBOI MOBOK. OCHOBHI
pesynbTaT OmyOaiKOBaHO y 4 CTaTTAX y BiIOMHX MDKHapoJHMX BUIaHHsAX. [Ipu
IIbOMY, OYEBMIHO, IO 3HAYHHI BHECOK B POOOTY HAJEKHUTh OCOOMCTO IMCEPTAHTY.
HoBM3Ha Ta HayKOBE 3HAYEHHs OTPMMAHHUX pe3y/bTAaTiB HE BHKJINKAIOTh CYMHIBiB.
Ony6nikoBaHi po6OTH MOBHO i BipHO BiZOWBArOTH 3MICT i BUCHOBKM JMCEPTaLiAHOT
poboTH, a TakoX ocobucTuii BHecok 3m00yBaya. Jluceprauis O.B.IBaxHeHka €
3aKiHUEHOI0 HAayKOBOK po0OTOW, B sKifi OTpUMaHi HOBi HayKOBO-OOIDYyHTOBaHi
pe3yJbTaTH, IO B CYKYIHOCTI BUPILIYIOTh BaXJIMBY HAayKOBY IpoOGJeMy TE€OPETHYHOI
di3zuky, a came: JIOCIIDKEHO JUHAMIKY KBAaHTOBHX Ta KJIACHYHMX JIBOPIBHEBHX CHCTEM,
0 MAalTh LIMPOKE KONO (I3MYHMX peanizaiiii, 30KpeMa, Yy MiKpPOCKOMiYHHX i
ME30CKOIIYHUX CTPYKTypaX, HAaBEJEHO BaXIMBI mepenbadyeHHs Ui MOTOYHMX |
MaiOyTHIX €eKCIIEPUMEHTIB y TAKUX CUCTEMAX.

BBa)kaio, 110, BPaxOBYIOUH aKTyalbHICTb OOpaHOI T€MM, HOBU3HY Ta HayKOBY
3HAYMMICTh OTPUMAHMX pE3yJbTaTiB, MOCTOBIPHICTH i OOIPYHTOBaHICTh BMCHOBKIB,
nucepraniiina po6ota «JluHamika HealiabaTMYHMX TEpEXOMiB B KBAaHTOBHX Ta
KJIACHYHKX JBOPIBHEBUX CHUCTEMax» IOBHICTIO 3a/I0BOJIBHSE BUMOTraM, IO CTaBISATHCA
1o mucepraniii gokropa ¢inocodii MOH Vkpainu, a ii aBTop, Oner BonoaumupoBny
IBaxHEHKO, 1103a CYMHIBOM, 3aC/IyrOBY€ Ha NPUCYDKEHHsS HAyKOBOI'O CTyTEHs JOKTOpa
dinocodii 3 ramysi 3nanp 10 [Npupoauuyi Hayku 3a crenianbHicTio 104 @isuka Ta
aCTPOHOMisl.
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