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WHCTUTYT T1Q FAEKTPOH VIKA
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CTAHOBHUIIE

BbPXY JUCEPTALMOHEH TPY/ 3a MPUCHKIAHE HA
Hay4Ha cTerleH ,,JIokTop Ha HaykuTe”

ABTOp Ha AucepTauuoHHus TPya: Jlo6omup Munyes Kosaues
HuctutyT no Enexrponuka "Axan. E. Jxakos"

Tema na qucepraumonnus Tpya: "Henuuelina pemMTocekyHaHa onTrka'.
Hay4Ha HanpasJ/enue: 4.1 "dusndecku Haykn'",

Hay4Ha cnenuaanoct:01.03.22 ,,pusnka Ha BBJIHOBHTE MpoLecH”.

[IpencraBeHusT OuCepTaLMOHEH TPyA € MOCBETeH Ha MPOCTPaHCTBEHO-BpEMEHHATA
AUHaMMKa Ha CBPBXKBCH CBETIMHHU UMITYJICH B HEYTPAJIHU JIMHEIHW U HeluHelnu cpean. Temata
€ aKTyajnHa, M3CJI€ABAHUATA Ca NPOBEACHN NMPOPECHOHANHO, a Pe3yTaTHTe MMAT 3HAUMMAa HayuHa
croiiHocT. ToBa NMpaBy NMpeCTaBEHUAT HAayueH TPy AUCEpPTaOUIIeH.

I. CtpykTypa 1 06mo onucanue Ha AUCEPTANMOHHUS TPY.

Hucepraunonnuar tpyx Ha Jlio6omup KosaueB e B ofem 215 meuatnu CTpPaHULM U €
CTPYKTypUpaH B CJI€JAHWUTE OCHOBHM 4YacTH: YBOAHA 4YacT, 9 riaBu M 3akiodyeHue. TeKCTBT €
JIONBJIHEH € MOAPOOEH CMUCBHK Ha MyGnMKaluuTe Ha aBropa. [lpencraBeHa e mH OpMaLys U 3a
3a0e/s3aHUTe UMTUpaHUA. Beska OT feBeTTe IV1aBM TIPEJCTABISBA B 3HAYMTENHA CTEMEH
CaMOCTOATeNIHA HAayYHA TeMa, XapaKTepusupaia ce, B J00aBKa KbM OCHOBHOTO ChIbPIKAHHUE, ChC
3aKIIOYCHUE W JHUTepaTypHa 4Yact. Llesure Ha muceprauusTa ¥ Ha OTACTHMTE IJIABH €4 SCHO
dopmynupany. M3510xeHNETO € M3ABPKAHO B CIENUANN3UPAH HAYYeH CTHIL.

YBOZHaTa 4acT MPEACTaBs aKTYaJHOCTTa HA NpoOJeMa M JaBa KpaTKO OIMCAHHE HA
OTAeNHUTE r71aBu. ['aBa 1 e u3usAno 0630pHa U € MoCcBeTeHa Ha M3BOJA Ha JMHEMHATa U HelUHeHHN
(kBajparnyHa 1M  KyOMYHA) ONTHYHM  BB3NPUEMUMBOCTH  M3XOKHAUKM OT  GasuCHUTE
KBaHTOBOMEXaHMUTH NPUHLWMIK. ['nau 2, 3, 4 u 5 chappxar KakTo 0030peH MaTepuan, Taka
OpurvHajiHu pesynratu. I'nasu 6, 7, 8 1 9 cbABPXKAT U3LEIO COOCTBEHH Pe3yJITaTH Ha aBTopa. B
I1aBa 2, OT ypaBHeHMATAa Ha Mackyen 3a LEHTPOCHMETPHUYHA Cpela ca W3BEICHH YpaBHEHUs Ha
HETapaKkCHalHaTa HelMMHeHA ONTHKA KaTo ca MPEeJICTaBeHH B 1abopaTopHa, rajuieesa u "Gsaramo"
BPEME KOOPAMHATHM CHCTeMHM. M3scieiBanu ca rpaHMUMTE Ha MPUIOKMUMOCT Ha AMILTATYIHOTO
NpuOIMKEHWe B JIMHEHHATA ONTMKA B KOHKPETHM ciydau. B riasa 3 ca NPENCTaBEHU
XapaKTePUCTUKUTE Ha ONTUYHMTE MUMITYJICH M € M3CJIe/IBaHa 3aBUCUMOCTTA UM OT NapaMeTpuTe Ha
Cpejata Ha pasnpoCTPaHEHHE, B Clyyas - aTMocdepen Bb3AyX. [1aBa 4 e noceTeHa npeauMHO Ha
JIMHEHHATA NapaKCHallHa ONTHKA HA ONTHYHHTE MMITYJICH. AHATUTHYHO € pelieHa AP paKMOHHO-
AUCTICpCHOHHATA 3a/1a4a 3a rayCoB UMITYJIC KAaTO ¢a MOJyYeHH aHalUTHYHK PelleHus Ha 0a3aTa Ha
CIIEKTpajieH MeToJl. B riaBa 5 e mscnenBana HenvHeWHATa MapakcHaiHa JUHAMWKA HA CBETJIHMHHU
VMITYJICH B CpeJia C MONOXKUTENHA ¥ OTpULATesHA Aucnepens. M3cneaBana e caMoKoMIpecHsaTa Ha
MMITyJica 1 ca OMpPEACIEHH ONTUMATHUTE PEXKMMH 3a TO3M MpOLeC B KOHKpeTHa cpesa. ['naBa 6 e
MOCBETCHA HA JIMHEHHOTO PasNpOCTPAHEHWE HA CBPBXKBCH (JEMTO- M ATTOCEKYHIHH HMIIYICH B
rasosu cpeau. IlonydeHn ca anaquTHUHM pelieHus 3a HemapakchanaHa Au(pakiys Ha CIIEKTPAJHO
LIMPOK UMITYJIC B PAMKMTE Ha aMIUIMTYIHOTO ¥ BBIHOBOTO YpaBHEHUsI. Y CTAHOBEHU ca HSIKOM OOIIH
3aKOHOMEPHOCTH Ha AM(PaKUMATA HAa CBPBXKBCH MMITYJICH B 3aBUCMMOCT OT Gposi Ha OCLMJIALMUTE
Ha HOCemlaTa BBJIHA MMOJ OOBMBKAaTa Ha WMIyJdca. B rnaBa 7 ce onmcBa HeIMHEHHOTO
HETIapaKCHaIHO pa3sNpOCTPAHEHUETO HA CBPBXKBCH JIa3epHU UMITyjcH. [Tonyueno e (3+1)D TouHo



AHAJIMTUYHO COJMTOHHO PEIICHUE C JIOPEHLIOB INPOCTPAHCTBEHO-BpEMeHeH mpodui. B riasa § e
NMpeJcTaBeHa BEKTOpHa ()opMa Ha HenapakcHagHa HeJMHEHHAa Teopus Ha CBPBHXKBCH Na3epHHU
MMITYJICH. B pamMKuTe Ha Tasu Teopus ca aHaIM3UPaHK peauua eheKTH, KaTo BbpTeHe Ha paBHUHATA
Ha MoJApU3aLKs, OOMEH Ha €Heprus Mexay (QUIaMeHTH, NMPUBJINYAHE U CJAMBAHE Ha (DUIAMEHTH.
IIpennoxen e MexaHu3bM 3a TAXHOTO oOsAcHeHME. B riaBa 9 ca uscieBaHu BUXPOBU CTPYKTYPH
NpH  CBPBXKBCH CBETIIMHHU HMIYJCH. Pasriegan e npoOieMbT 3a  pasnpocTpaHeHWe Ha
CBPbXWHTEH3MBHH JIA3CPHU UMIIYJICH B HEJIMHEECH BaKyyM. 3ajauara € pelleHa B nceBJochepuyna
KOOp/IMHATHA CUCTEMA IT0 METO/A Ha pa3JieNiiHe Ha MPOMEHIMBUTE.

II. Ouenka Ha aBTopedepaTa, cnpaBkaTa 3a NPHHOCHTE M HA NyGJHKALMHTE B
AMCEPTALUOHHUS TPYA.

ABTOpe(epaThT NPaBUITHO OTPa3ABa LEINTE, 33JaUNTe, U ChABbPKAHUETO HA ANCEPTALUATA.
CruchKbT Ha MyOJIMKAaUMUTE HA aBTOPA BKJIIOYBA [aBa OT KHHUra, 22 CTaThh B peepupaHd HAYUHH
CIHCaHKA ¢ UMIIAKT (PakTop, 7 cTaTUM B pedepupaHy HayuHU CHMCaHUs Ge3 UMMAKT (pakTop u 37
AOKNaHa B MBJICH TEKCT Ha MEXAyHapoaHu KonpepeHuuu. [lybaukauuure oTroBapaT Ha
KOJIMYECTBEHUTE M KaU€CTBEHU M0OKa3aTellM 3a MPUCHKJaHEe HAa 00pa3oBaTesiHATA M HAy4HA CTENeH
,»JOKTOp Ha HayKuTe”.

III. locToiiHCTBA M HAY4YHH MPHHOCH HA JMCEPTAMOHHHUS TPY/.

OCHOBHMTE JOCTOMHCTBA M TPUHOCH Ha JMCEPTALMOHHMSA TPYA Morar ja Gbaar
CUCTEMAaTU3UPAHU TaKa:

1. M3BbpieHa e ronsma no obeM u3cieoBarencka paboTa KaTo e 3acerHaT U pelleH MHPoK
KpbI' OT Hay4yHM 3a/a4il B paMKuTe Ha Temara. [TonyueHuTe HaydHM pe3ynTaTd NpeacTaBisBaT
BXCH MPUHOC B TMPUIIOKCHUETO HA AHAJIMTUYHUTE METOJOM 3a ONKMCAHWE Ha TMOBEACHHUETO Ha
CBPBXKBCUTE CBUTJMHHU MUMITYJICK B HEYTPAJIHH IMHEHHHU U HEJIMHENHY cpen.

2. Tonyuenun ca OpUTrMHAIHM aHATMTHYHH PELIEHUs, CPeji KOMTO TpAbBa aa ce oTOesexar:
HOB KJIaC aHaJIMTHYHK PEIICHUS C KpalHa €Heprus Ha HErnapakCHajHOTO JIMHEWHO aMIUIMTYIHO
YPaBHEHME W Ha JIMHEWHOTO BBJIHOBO YDPAaBHEHME, COJMTOHEH THI peElIEHHEe Ha CHCTeMa
CBOJIIOLMOHHM YPAaBHEHHSA OTIMCBAINO CTAOWIIHO NOBEIEHUE Ha ONTHYHUS (UIAMEHT B JalleuHaTa
30Ha.

3. IlpensoxkeH € HOB MEXaHM3bM 33 O0ACHEHHE Ha OOMEHa Ha eHeprus Ha NpEeCHYally ce
MOJl MalbK BI'bj GUIAMEHTH, Ha MPOLECA HA CIMBaHE M OOMEH Ha EHEPrus MeXKLy KOMMHEeapHH
(punamenTw, KaKToO M Ha KOXEPEHTHO I'Mra- M TEPaXepLOBO TbUYCHHUE.

4. Pesynrartute ca mpuaoOuIM HyXHaTa MyGIMYHOCT B AOCTaTbueH Gpoii my6iuKaiuy 3a
MOjTy4aBaHe HAa MCKaHATa Hay4yHa CTETEH, KaTO KaHAWJATHT € ITbPBHU aBTOP B OOJILMHCTBOTO OT
HaYYHHUTE CU MyOIMKALMHM U € aBTOP Ha 7 CaMOCTOSITE/IHU HAYYHU CTATHN.

5. Hayunure pesynraTn Ha aBTOpa MMaT CEpHO3eH HayueH OTKIMK M3passpaiy ce B 136
HE3aBUCHMU LIUTHPAHUS.

6. JIOKOJIKOTO T03HaBaM paboTaTa Ha KaHAMAATA U HAYyYHUsS My KaraL{TeT, HEroBHST JINYeH
MPUHOC B OONIIMHCTBOTO OT TPEJCTABEHUTE HAYYHH TPYIOBE € OCHOBEH M ONpEeieisll 3a
(hopMyNIMpaHeTO Ha M3CIeABAHUTE NPOGJIEMHU U 3 TAXHOTO pelllaBaHe.

IV. KpuTnunn 6e/1e:kKd, NpenopbKH H BLIPOCH.
Kem mpencraBenns mnaydyen martepuan uMam M CleAHMTE 3a6eNeXKH M KOMEHTapH.
OcHoBHata M1 3a0e/e’kKa € KbM yBOJHATA YacT M € CBbP3aHa C Te3aTa 3a HaIW4YMe Ha " IbIGOKHU
MPOTHBOPEUMA" MEXIY IUIA3MEHMS MEXaHM3BM M eKcriepumeHTHTe. ChBPEMEHHHTE MOJEIH
BKJIIOYBAT BJIMSHUE HA MJa3MaTa MapajesiHo ¢ TasHh Ha HeJIHHEeHHW epeKTH B HeyTpajHHU aTOMH U
MOJIEKYH B J00aBKa KbM OasUCHMTE JMHEHHM npouecH, AM(ppakuus ¥ AUCIEpPCHs, C Orief



CB31aBaHETO Ha IOCTATHYHO MOLIEH TOJX0[, CIIOCOOEH Aa onuile NpodiemMa B MAKCHMMAIIHO HPOK
KpBI' OT peaiHy MapaMeTPU Ha UMITYJICUTe U cpelarta. ToBa, ye npu onpesesieHy HaYaaHu yCIOBUs
WM B ONpEJCNICH YYacThK OT (uiiamMeHTa HOHM3ALMATa MOXKE 1a € MpeHebpekuMa He Hasjara
HEHHOTO M3KJIIOYBAaHE OT GasucHUTE MojeH. 3abeisi3aHi ca U HAKOM MPOMYCKH OT TEXHUYECKH
xapaktep. Taka Hampumep, B ypaBHeHue (1.2.18) ca mpomnycHati koepuumeHTHTe Ha pasioxeHue
Ha BBJIHOBaTa (PyHKUMA N0 GackCHU cheTosiHus. B ypasnenue (1.5.1) 3a €JIEKTpUYecKaTa UHYKIIMsI
JIATICBA €JIEKTPHYECKUA BeKTop. Ypashenusa (1.5.21) u (1.5.22) ca pasnucanu mo JEKapTOBU
KOMIOHCHTH Ha MOJIETO M MOJAPU3ALMATA, HO JIMMCBAT ChOTBETHUTE MHIEKCH TPM TeH30pa Ha
HENIMHEHHNA OTKINK. MiMam u crenute npenopsku. HykHo e 1a ce mpeacTaBn 060CHOBKA 3alIi0
T.H. 0bo0wena HenuHeidiHocT B ypaBHenne (2.2.20) chAbpXKa CcaMo uJCHOBETE OIKCBAIIH
CBbMOBB3ICHCTBUE W ICHEpalMs Ha TPeTa XapMOHMYHA, & HE BKIIOYBA UJICHOBETE OMMUCBAIIM
YETHPU(QOTOHHY NApaMETPUYHM TPOLECH M CTUMYJIMPAHO PaMaHoBO pasceiiBane. [1ocneIHOTO 1O
OTHOLICHHE HAa OCHOBHOTO JIbYEHHE MOXE Jia C€ pasriexk]a Kato epeKTHBEH AMCHIIATUBEH MPOLEC,
KOETO MOXeC Ja MOBJIMAC HA PA3sNpPOCTPAHEHHWE HA MMITYJICa, OCOOEHO aKO CE ThPCH CONMTOHHO
pasnpoctpaneHne. CblIo Taka, NpeHeOpersaHeTo B pelMLa Clydyadm Ha 4lieHa ¢ AWCIIEpCUsTa Ha
rpynosata CKOpOCT, JOPH NIPH PasNpOCTPAHEHUE HA JIA3ePHU UMITYJICH HA Pa3CTOSHMUS [0 HIKOJKO
KuIoMeTpa, ctp.121, ce Hyx)zae OT mpelu3upane Ha BPEMEBHS IMANa3oH OT UMITYJICH 3a KOMTO TOBA
npubimkenue e 106po. CuuTam, ye MocoyeHuTe GENEKKH He BIMSAT HA CTOMHOCTTA M 3HAYEHUETO
Ha MOJIyYCHUTE PE3y/ITaTh B IMCEPTALIOHHUS TPY 1.

3akmouenne: Jluceprauuata e mnocBereHa Ha SCHO (DOPMyIHpaH M aKTyaJleH HaydyeH
npobIIemM MMall BaKHO 3HAYEHHE 32 AMHAMHUKATA HA CBPBXKBCUTE ONTHYHMU umiyicu. [Togyuenure
PE3Y/ITaTH MMAT CBIICCTBEH HAY4EH MPUHOC B ONKCAHME HA TOBEICHHETO HA TE3M UMITYICH B
HeYTPaJlHH JIMHEHHU U HeNWHEHHN cpea. HayuHuAT TPy NOKpHBA M3UCKBAHHATA 33 NPHCHKIAHE
Ha HaydHaTa CTCMCH JOKTOP Ha Haykure. JIMYHMAT NPUHOC Ha KaHAMJATa € Onpeeniml 3a
noyqeHuTe pesynrary. Tosa M 1aBa OCHOBaHKE Jla Mpenopbyam Hai-y6eneHo Ha Hayurnoto xypu
Jla IPUCH/IM Hay4qHaTa CTereH “I0KTop Ha Haykute” Ha Jllo6omup Kopaues. -

YUneH Ha Hay4yHO KypH:
07.08.2015 r. / npod. n-p U. T'. Konpunkos/
Codus



