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Iponenypata 10 3alIMTa HAa DMCEPTALMOHHHS TPYA € OTKpUTa Chc 3amosen Ne 43/19.05.2015 r. Ha
Jupektopa Ha WHCTHTYTa O eneKTpoHMKa npu bbirapckara akageMds Ha HayKure W € 10
npodecronanHo Hanpasienne 4.1 ,Ousndecky Hayku”, HayuHa cneuuanHoct: 01.03.22 ,,@usuka Ha

BBJIHOBHTE MPOLEcH”.

Tlou, n-p Jlio6omup Kosaues e poxer na 19 romm 1955 r. Ilpes 1981 r. 3apbpiiBa OU3HUECKUs
dakynrer na CY ,,C. K. Oxpuucku®, cnenuanHocT ¢usuka Ha 3eMsra, aTMocdepaTa U KocMoca U
noctenBa Ha pabora B IUJIAHII (LleHtpansa naGoparopuss IO aBTOMAaTH3alldd M HAay4HO
npubopoctpoene) mpu BAH. Ot 1982 r. no 1985 r. pa6otu karo yuuten Ot 1985 r. no cera pabotu B
UnctuTyTa 1o enekTponuka Ha BAH. Mexayspemenno ot 1988 no 1991 r. e gokropaut B ECTHTYTa 11O
obuia ¢usuka (MO®P) na PAH, Mocksa, kpJeTO 3alluTaBa JUCEPTalMs B obnacTra Ha HeJIwHeWHara
ONTHKA W IONyYaBa CTemeHTa Ooxmop. Ilpe3 2004 . e m36pan 3a moueHt, a oT 2005 r. pbKOBOIH
JlaGopaTopusTa 1o HeNMHelHa U BrakHecTa onTika Ha E BAH. Asrop e Ha 91 Hay4yHH CTaTHM M Ha
eNHa TaBa OT KHHUra. PBKOBOMHWII € TpHMa YCHEIIHO 3alUTHJIM JOKTOPaHTH, a cera PhKOBOAM OIIC
nBaMa. PEKOBOIW € W 5 OTJIMYHO 3allUTHIM AMIUIOManTH. Toif € u3rpajieH cCenuMaiucT B o6nacTra Ha

HEeNUHEWHAaTa ONTUKA C ONpaB/iaH aBTOPUTET B HAYyYHATa KOJICTHL.

JluCepTaluOHHUAT TPy, IPEICTaBeH 3a 3alluTa, € O03arjaBeH Henunetina gemmocexyHoua
onmuxa. ToBa 3ariaBue € MHOTO 06O M HE [aBa MPEICTaBa 3a KOHKPETHUTE NpoOIeMH, KOUTO
ca pasriejaHd B Hero. Ha TsaX Ime ce chpa mo-Hararek. [lucepranuara € HamvcaHa Ha 215
CTpaHuuy, BKMoYBamM 65 ¢urypu. Cbcrom ce OT jaBa yBojHM maparpada, 9 riiaBu,
Baxmouenre, O606meHa cnpaska 3a nyOinkanuute 1 CnuchK Ha MyGJMKAlMUTe Ha aBTOpA.
CruchbK Ha LMTUPAHATa JUTEPaTypa € NpuUjiarad cliefi BCAKa rmapa. ABTOpedepaThT € HalmMcaH

Ha 70 CTPaHMILHM ¥ TIPABUJIHO OTPA3siBa ChABPKAHUETO Ha JucepTauysita. OCHOBHUTE PE3YIITAaTH



Ha JMcepTanyATa ca MybnuKyBaHW B | riaBa oT KHUra u 21 craruu B pEHOMHUpaHW Hay4HU
crmcanus kato Opt.Quant.Electr, Kantosas snektponuka, [Tucema B XXT®, JOSA A u JOSA
B, Optics Express, J.Mod. Optics, Opt.Lett., Laser Phys., J. Appl. Electromagnetism., Int. J.
Geometry & Symmetry in Phys., Journal of Russian Laser Research u gp. AnanussT Ha

my6IMKaluuTe MoKa3Ba HeABycMHCIeHO, ue JI. KoBayeB € BOASIMAT yYEH B TAX.

AKTyaJlHOCTTa Ha HelMHelHaTa GeMTOCeKyH/Ha ONTHKa He ce HyxJae oT o6ocHoBKa. ToBa
€ eQHa OT Haii-0bp30 pa3BuBamUTE ce 00JacTU Ha CLBpeMeHHaia ¢du3mMKa, KOATO MOCTaBs
OPUHIMITHA TEOPETHYHM MNPOOIEMM, KaKTO M W3KIIOYMTEHM MPEAU3BUKATEICTBA IpE]
excriepuMenTa. Ouie Mo-rojisiMO MPEAU3BUKATENCTBO € zxa’ce [HIle JOKTOPCKa AUcepTalys B
tasu obnact. Tyk WMaMm MpeaBul HE CaMO HEBEPOSTHO OOMIHMS IOTOK OT uHbopMaIKs, HO U
rojsiMara 3aMbpPCEHOCT Ha TO3M TOTOK C HEaJeKBaTHH, HEAOKA3aHU W/WIIH HEBEPHH PE3YITaTH.
ToBa wu3uckBa n00Opa MaremMaTMdecka M CHELMalHa IOArOTOBKA, H3HUCKBA BIIAJICCHE Ha
IMPOKOCTIEKTBPEH M3CJIEIOBATENICKM armapaT W KpuThdHa Muchi.  Haii-o6mo xasaso,
Pa3sBUTUETO € B [JBE MOCOKM — WM3C/IE/IBAHE HA HENMHEWHHUTE SBJICHUS TPHU CWIHHU MOJIETa, H
W3yyaBaHe Ha KBCH MOINHU CBEJIMHHM ummyicd. OT romsMo 3Ha4YeHHWe € U cpenara Ha
pasnpOCTpaHEHWETO MM — ra3, IasMma, TBBpAO Tsio. CrenuanieH MHTEpec NMpeAcTaBlABaT
eeKTUTE HAa CaMOBB3JieHCTBHE U (MIAMEHTALATa, KOMTO CBLIO Ca OOEKT Ha H3Cie/BaHE B

Jucepranyiara.

3a onucaHWe HA HEIMHEHHUTE SBJICHWS CBHIIECTBYBAaT HAKOM MOJENHH MaTeMaTHYeCKU
YPaBHEHHs, KOWTO TpPEACTAaBIABAT CaMOCTOATENEH MHTepeC (Hamp. CbC COJNMTOHHHUTE CH
pemenus). Te umaTt o6auye CpaBHUTEIHO OrpaHMYeHa 00J1acT Ha MPUIIOKEHNUE U BOAAT MOHAKOTa
10 Hedusnuecku edektd. ENHO OT TAX € HenuHeWHOTO ypaBHeHue Ha Llpwomunrep (HVILD),
KOETO € MHOTO TIOJ€3HO 3a OHAarjeJdBaHe Ha MPOLECHTEe, HO BOAM [0 HePUIMYHHUS
kamacmpoganen xonanc. CWIHOTO Jla3epHO JbUCHUE JEWCTBA Ha Cpejara KaTo yBeIM4aBa
HeJTMHeWHNs Koe(HUIMEHT Ha TpedylBaHe, KOWTO HapacTBa KbM LieHThpa Ha cHomna. Cpenara
JeiicTBa Karo chOuparenHa nema. ToBa BOAM O CBMBaHE Ha CHOIA, yBeanaBaﬁléﬂ
JOIBITHUTENHO 7, KOETO ITbK yBeNMuaBa cBuBaHeTo. KaTo clieicTBUE OT TOBa CHONBT TpsAOBa Ja
craHe 6e3KpaifHO THHEK, a NoNeTo — Ge3kpaiino cuiHo. [Ipes 1979 r. npennoxux (Cbe ChaBTOPH)
HOBO MOJIEJIHO ypaBHeHuMe, u3BecTHO cera kato Cubic-Quintic Nonlinear Schroedinger Equation

(CQNLSE), koeTo oTCTpaHy KoJarca Yype3 OTYUTaHe Ha HEJTMHEWHUTE YICHOBE OT MO-BUCOK PEJ|



U MPUTEXaBa PElICHNs OT COJIMTOHEH THI. ToBa ypaBHEHHME € M3BEIEHO CHINO B MapakCHaIHO
npubmmkenue (kakto u HYIII). TTo-xbcHO B chBMecTHa pabota ¢ A.llluaposa u K.Maputos
NOKa3axM€, Y€ KOJIAIIChT He ChINECTBYBA JAOPH CaMO MPH KEPOBCKA HEJIMHEMHOCT, aKo Ce U3Jie3e
M3BBH MApaKCUAHOTO MPUOIIKEHHE U Ce pelaBaT BEeKTOPHUTE ypaBHeHHus Ha Makcyen. Tosa

03HauaBa, Ye KOJIANChT HE € 3aJI0)KEH B ypaBHeHusTa Ha Makcyen, a B HYIIIL

JlicepranusaTa € MOCTpOEHa MO ClefHaTa CXeMa. YBOJHUTE YaCTH Ca CBbp3aHH C
aKTyaJHOCTTa Ha Temara U GopMynupaHneTo Ha 3ajadute. CieaBa KpaTko BbBEAECHHUE, OTHACSIIO
ce 10 (GuU3MUECKUTE MPUYMHM 3a TOSBAaTa HAa HENIUHEWHM YJICHOBE B MOJsApU3alUiTa U
JIMCTIEPCHUsTa, U U3BEXKIaHE Ha OCHOBHUTE YpaBHEHMs Ha HéCTauHOHapHaTa HEJMHeWHa ONTHKa
OT ypaBHeHHsTa Ha Makcyen. V3I0XKEHHETO € CTETHATO U 106pe CTPYKTYpHPaHO M ChIbPkKa
OpDUTMHAIHM MOMEHTH, KOMTO HsAMa Ja KOMeHTUpaM. Brtopata rnasa e mocBereHa Ha
HeCTalliOHApHATA HEJNMHeliHa ONTHKa B M30TPOMHM cpeld. M3BeneHo € CHOTBETHOTO
aMIUINTYIHO YpaBHEHHE, YTOYHEHa € 00jacTTa My Ha NPHIOKMMOCT. B Tperara rnasa ca
QHANM3MPAHH CIEKTPAJTHHTE W TPOCTPAHCTBEHM XapPAaKTEPUCTUKM HAa ONTHYHU HMITYJICH,
U3CJIEIBAHA € TPYyMmoBaTa CKOPOCT B 3aBUCHMOCT OT OCHOBHAaTa IbJDKMHA Ha BbBJHATa Ha
Na3epHUs HMITYJIC, MPEeCMETHAT € MUCHEPCHOHHHAT MapaMeTbp M TPYNOBUAT HHICKC.
Pesynrarture ca MPUIIOKEHH 32 Pa3sNpOCTPaHEHHWE Ha CIEKTPATHO TECHU M INMPOKH HUMITYJICH B
arMoc(epa ¥ TomeH KBapi. M3cnenBaHu ca M3MEHEHMATa Ha MOKas3aTelsd Ha NpEYylBaHEe U
rpynoBaTa CKOPOCT C H3MEHEHHETO Ha TeMIleparyparta M HaisiraHero. ToBa € emHa Jno0pa

WIIIOCTpalysl Ha TECOPETUIHUTE NOCTAHOBKU.

YerpppTara riiaBa € BbpXY JHHEHHATa MapaKcualHa AWHAMUKA Ha JIA3€PHU UMITYJICH.
Hscneeapana € MNPWIOKHUMOCTTa Ha MapakcualHaTta MPOCTPaHCTBEHO-BPEMEBA ONTHKA 3a
CIIEKTPAHO TeCHHM WMMIyJcH. [IpencraBeHM ca aHAJIUTUYHU DEIUEHMA 3a TayCOB HMMIIYNC 3a
pa3sIM4HM Cilydad. AHAJTATHYHO € pellieHa 3a1adara 3a AUQpaKuysa U JUCIIEPCUA Ha MOIYJIUpaH
raycoB MMILyJIC. ABTOPBT € YCIIsUI Ia peliv ChbBMECTHO 3ajiadara 3a AUCrepcus U Audpakius Ha
JasepeH MMITYJC U Jia TOJy4d CHOTBETHOTO YIIMPEHHE Ha rayCOBHMTE UMIYJICH. TpajnuiiMOHHO
TE3W JABE 3a4aud (3a JucriepcusITa W AUQPaKIUATa) ce pasmIekIaT OTAEIHO — ChOTBETHO 32

CBETJIMHCH CHOII U 3a UMITYJIC.

Cnenpamara I'masa V JIOTMYHO € BBPXY HEJIMHEHHaTa NPOCTPAHCTBEHO-BPEMEBa

JUHaMHKa. HscnensaHa e MapakcuajHata JUHaMHuKa Ipu HEJMHEWHOCT Ha Kep Tosa BOoOu B

3



eTHOMEpHHS Clly4yail 0 TMO3HATOTO KyOWYHO HeIMHeWHo ypaBHeHue Ha IlIproauurep, umiro
KoeUIMEHT Y mpel KyOWYHMS YIeH € NPeACTaBeH Karo OTHOLIEHWE Ha JU(PaKiUOHHA
IbJKMHA KbM HEJIMHEWHA OBJDKUHA, UM KaTO OTHOILIECHHE HA HAYalHama MOIIHOCT Ha UMITyJica

KBM HAKAKBA KPUTHYHA MOIIHOCT 3a cpepata. Tyk TpsAOBa 1a Hampass ClieJHUTE 3a0eIeKKH.

B 3anucanoro HYIII usama Bpeme. HeroBara pouns urpae koopauHarara z. Ilopaau xoero
He OuBa Ja ce rOBOpPM 3a HayajHa MOIIHOCT, BBIIPEKM IMOCOUEHATA aHAJIOTUS MEXAy t U Z.
[Mono6Ha 3abenexka 3a HENPaBOMEPHO M3MOJI3YBAHE HA TEPMHUHA HAYa/leH MOXE Jia Ce OTNPaBU
M KbM Jpyrd Mecta B Juceprauusta. Ilo-BakHO € o00ade TBBPAEHETO Ha aBTOpa, Ye
,»HEJTMHEHHUAT peliyM 3aroyBa’ Korato y CTaHe IO-TOJIsM or equnuta. HYII uma conuroHHn

PEIICHUS ITPU BCAKO Y, NOpagu KOETO a C€ rOBOPpU 3a KPUTUYHHU CTOMHOCTH HAMAa CMI/IC'I)II.‘

I'maBa VI e mocBeTeHa Ha JUHEWHHS peXUM Ha ato- U (EMTOCEKYHAHU HMMIIYJICU B
ra3oBU Cpeld W Ha HemapakcuanHaTa Judpakuus B TAX. PasrienaHu ca CHEKTPajHO LIUPOKU
UMITYJICA B aMIUIUTYAHO NMPUOIMKEHHE C OTYUTAHE HA AUCIEPCUATA JO YIEHOBE OT BTOPH PEJ.
AHaJUTUYHO ca TOJy4YEeHU MYHUCJICHO Cca MOTBBPACHM KIIACOBE PEIICHHsS Ha HENapaKCHAIHOTO

aMIUTUTYJHO YpaBHEHHUE.

B T'maBa VII e pasrienaHo pasnpOCTPaHEHUETO HAa CBPBXKBCH JIA3€PHH HUMITYJICH B
W30TPOIHH CPEeIy 3a HemapaKcHhalHa HeluHelHa onThka. OcobeH MHTEepeC TyK NPEACTaBIABAT
HaMepeHHTe JIOPEHLIOBHU ,,COJMTOHHU pelleHus” 3a KyOM4YHa (HO HE KEPOBCKAa) HEJIMHEHHOCT.
ToBa ca TOUHM pellEHUs] HA U3BEJCHOTO YPAaBHEHHUE, & CONUMOHHY TTOCTABAM B KaBUUYKH, 3aII0TO
UMITyJICUTE He 3ama3BaT (opMmara CH NpH JBHKEHHE, ¥ KaKTO I10COYBA aBTOPBT, TE CE€ Pa3AENAT
Ha JIBOMKa MMITYJICH, IBMXKEIIM C€ B MPOTUBOIIOJOXKHA MOCOKa. Te3u pelieHus ce pasnnyaBar

CHJTHO OT NOZOOHHUTE UM B ClIy4yas Ha KEpOBCKa HEJMHEHHOCT.

I'naBa VIII e o3arnaBena Henunesina onmuxa Ha éekmopHu noiiema. BCBIHOCT, cTaBa
JyMa 3a U3JIM3aHe W3BBH MapaKCHATHOTO ¥ aMIUTUTYJHOTO MPUOIKKEHHE, a 33 peajlHO OTYUTaHE
Ha BEKTOPHHS XapaKTep Ha eJISKTPUYECKOTO M MarHUTHOTO moje. Pasrienanu ca HOBU eQeKTH,
CBBP3aHM C HEIMHEWHOTO B3aMMOJICHCTBHE Ha JTa3epHU UMITYJICH, OOMEH Ha €HEpIUs MEXAY TiX,
KpOC-MOJyJallus, CAMBaHUS Ha (PUIAMEHTH W MHOTO JPYrM HETPMBHAJIHM SBJICHHSA, YHETO

o0siCHEHHE B KpaTKa pC€LCH3UA € HEBB3MOKHO.



Haxkpas, mocneqHara, JeBeTa, IjaBa € IOCBETEHa HAa BUXPOBHM DEIICHHUS B HEIMHECH
BakyyM. HenuHeWHOCTTa Ce IB/DKM Ha TMOJAPU3ALMATA HA EIEKTPOH-NO3UTPOHHU [BOWKH B
eIEKTPUYHOTO MoJie. Pasrieanu ca ciydyan Ha CBPBX-KbCH UMIYJICH OIM30 0 JIEHTMIOpOBaTa
yecToTa M J0 pe3oHaHCH. PasrienaH € MoJel Ha pasNpOCTPaHEHUE HA MOIIEH HMMIYNIC B

HEJIMHEECH BaKyyM M € MOJY4YCHO PCIICHUE BBB BU/I Ha y/lapHa BbJIHA.

[Tomo6HO W3naraHe Ha ChABPKAHMETO HA JUCEPTALsATA €/Ba 1M € Hai-7o6poTo, HO TO
UMalle 3a LEJ Ja MOKaxe Pa3sHooOpa3sHMTe, HO JIOTMYECKU CleABAaIlY €Ha OT Jpyra 3ajavd,

KOMTO ca 00EKT Ha U3CJIE/IBAHE.

ABTOPBT € CHCTEMaTH3Mpall OCHOBHUTE NPHUHOCHM Ha JMCEpTalMaTa B CeIM IyHKTAa,
KOWTO IPHEMaM, KaTo MMaM TpeJBUJ, Y€ MO-Tpelu3Ha TAxHa QopMyIMpoBKa OM M3HCKBaja

HEOoIpaBAaHO MHOI'O MACTO.

Pa36upa ce, Ha PELIEH3EHTa My € BMEHEHO 3aJbJDKCHUETO J]a NIPaB¥ KPUTHYHM OENIeKKH.
B TOBa OTHONIEHKE CHINO MUMa KaKBO Ja ce Kaxke, OCBEH 0TOENA3aHOTO Mo-rope. B aucepranusita
HAMA CIUCHK Ha aBTOPCKUTE mMyOiukauuu. bubmuorpadckoTo omnmcaHde Ha MHOTO OT
LIMTUPAHUTE MyOJIMKALUMK € HEeTbJIHO. B nutepaTypara € NpUeTO 03HAYEHMETO HAa BEKTOPUTE Nia
ce pasnuuaBa OT TOBAa Ha CKAJlAPHMTE BEJIUYUHH WIH Ype3 MOJydepeH Mpas WPHUT, UM upes
nocTaBsHe Ha crpenka. ChIOTO ce OTHAcs 3a elleMeHTapHus obeM dx dy dz = d’r = dr, Ho B
HUKAaKbB CiIy4ail Ha dr, QYHKLHS sech (X) He ChlIecTBYBa. A3 IbpiKa Ha JOOPHA €3MK U CTUI Ha
U3NI0KEHMETO U HE MOTa J]a OTMUHA ITBJIHOTO NpEeHeOpersaHe Ha MpaBUiaTa 3a U3I0JI3yBaHe Ha
ITBJTHAS. M KPATKHUsl YJIeH, KAKTO ¥ MHOTO YT MPaBONKMCHU U TpaMaTH4HU rpemku. He mora na
npeHeOpersa ¥ HeMPaBWJIHOTO U3MOJ3yBaHE Ha HsKOU TepMuHU. Ha MHOro mMecTa ce roBopu 3a
pynoamenmanto pewienue, a BCHIMHOCT CTaBa AyMa Haii-4ecTo 3a OOLIO pelleHHe (TYK HE €
MSCTOTO /12 OGSCHSIBAM pa3jiiKaTa Mex /Iy Te3u MOHATHS), UO0K08d 6baHa HA OBITapCKu € yoapHa
evana, tviie ce eHeprEtwunm (ctp. 14), Ka3Ba ce no-6ucoxk peo, a He TMO-TOJSAM pej.
HeomycTuMo € TBBPACHUETO: 20IeMUHAMA HA 2Pynosama cKOpOCm Moce 0a OOCHmuzHe

CKOPOCIMMA HA CBEMIUHAMA 868 8AKYYM, d OOPU U NO-BUCOKA...(CTP.55).

Mmam u HKOU BBIIPOCHU U 3a0€eJIeKKH 110 ChIIECTBO.



- B ypasrenuero na Makcyen (2.5.5) Ha ctp. 52 BMecTo ypaBHenuero div D = 0 e
sanucano div E = 0. Beue mocounx B HAYaIOTO Ha PELICH3MUATA, Y€ Ta3u Pa3jIkKa BOJH JI0
enuMuHEpane Ha Konanca B HYIII. CeulecTBeHa U e 3a pe3yITaTuTe B JUCepTaluATa?

- BbaHOBOTO ypaBHEHHE € OT BTOPU pell IO BPEMETO U PEHICHMETO MY 3aBHCH OT JBe
HayalH¥ ycloBUs — 3a (yHKIMATA W 32 ITbpBaTa i MpPOU3BOAHA. 3alll0 HAYaJHOTO
yCJIOBHE 32 TbpPBATa NPOU3BOHA JIUIICBA?

- TlIpu npexoma ot ypasuenue (4.1.7) keMm (4.1.8) e mpeneGpernara BenuuuHaTa Ak, <<ko.

3aio chiaTa BeJMYMHA € 3aa3eHa Mo KBagpaTHus KopeH B (4.1.8)?

Bwnpexu HampaBeHHWTe 3a0€NeXKH, MCKaM JAa no,uqepTasI,’qe NPECTaBeHUAT JUCEPTaLIOHEH
TPYA € Ha BHCOKO Hay4HO HHMBO. B Hero ca mojydeHM HHTEPECHH HOBU DE3YJITaTd B elHa
aKTyajiHa 00J1acT Ha ChbBpEMEHHATa JMHeWHa U HelMHelHa GeMTOCEKyHIHA ONTUKA. ABTOPBT €
JEMOHCTpPHMpaA BHUCOKa KBanubukanusa. Pesynrature ca MyOnuMKyBaHM BBB BOJCHIM
CHELMaNM3UPaHy HAay4YHU CIHCAHWS W ca TONyYWId HeoOXOAWMHUS OT3BYK OT HaydHara
obmuoct. Temarukara e TmepcneKTHBHa. Jluceprauysara YAOBIETBOpSBA  C  HU3JIMIIBK
HeOOXOIMMHUTE MUHUMAJIHYM U3MCKBaHMS, a MyOJIMKal[MUTe U3BBH Hes ca MHOTO JOOBp aTecTar
3a jou. ja-p Jlro6omup Kosaves. ETo 3aio npepnaraM Ha yBakacMOTO Hay4HO XypH Ja IiacyBa

3a IPUCHKIAHETO Ha HAyYHATa CTENIEH OOKMOp HA HAyKume.

Codus, 13.08. 2015 r. oAIumcC



