CIIPABKA
3a IPUHOCHUSI XapaKTep Ha TPyJd0BeTe

U TAXHOTO 3HAYEHHUE 32 PAa3BUTHETO HA HaAyKaTa B bbarapus
HA KaHIM/IATa 32 yYacTHe B KOHKYPC 32 U300p Ha 4iieH-KopecnoHaeHTn Ha BAH
Ha npod. 1pH Anexkcanabp AJslekcanapos paiiury

[Ipod. [paiimy e aBrop Ha 251 HayuyHu myOJauKaIuu, OT KOUTO 83 cratuu B pedepupaHu
MEXKIYHAPOJAHU CIHUCaHUs ¢ uMIakT-¢aktop (chriaacHo Scopus — 60 ot kBaptwin Q1 u 22 oT KBapTUII
Q2), 39 craruu B pedeprupaHn MEXIYHAPOIHH CIIMCAHUS ¢ UMIakT-paHr, 4 cratuu B Bulgarian Journal
of Physics, 1 B I'ogumanka Ha Coduiickusi yHuBepcuTeT, 2 0030pa, 122 nokiana Ha MEKIYHAPOIHU
koH(pepennuu (12 ot TAX - MyOIMKYBaHH B IIbJICH TeKCT U 110 — ¢ myOJIMKyBaHO pa3IMPEHO PE3IOME).
Penaktupan e¢ 2 Toma Ha Proceedings of SPIE (CAIll) mo marepuanu Ha JABE MEXIYHAPOIHH
KOH(EpEeHIIMH U eIUH CaTeJIUTEeH CUMIIO3UyM, OpraHU3UpaHu oT Hero B bwirapus. M3Hechn e u3HeceHu
28 moKaHeHHM AOKJIana, 19 oT KOWTO-IJICHApHH, KAKTO W PEeAWLA TONMYJSIPHU JICKIUH 33 yYCHHIIH.
[Ty6nukanuute My ca nuTHupanu noseue ot 1600 mbTu (aBTOLMTATUTE-U3KIIOYEHH). H-MHIEKCHT Ha
nyosmkanuute My € 20 (1o qaHHu 0T SCOPUS).

[Ipod. Hpaitmry e crenmanu3upan oo Hag 6 roauHu B TexHUUYECKUs YHUBEpCHUTET Ha ['pan
(I'pan, ABctpus; 1995-1996r.; npu npod. Bunaxomi), B Uactutyr Makc [InaHk mo KBaHTOBa ONTHKA
(I'apxunr,['epmanus; HenpekbcHaTO — B mepuoga 1997-1998r. u exxeronno - B nmepuoaa 1999-2002r.;
Karo ctuneHauanT Ha Ponganus ,,Anekcanabp Gon Xymbont” u Ha [pyxectBo ,,Maxkc Ilnank”; mpu
npod. XepOepr Bantep), B ABcTpanmiickus HarnuonaneH yHuBepcuteT (Kanbepa, Apcrpanus;
TpukpatHo B mepuona 2004-2007r., nmpu npod. Kusmap u npod. [paromup HemeB — OuBm Heros
nuruioMaHT. Koroto e koHcynTupan kato qoktopant). [lonacrosimem npod. [paiiiry uma mio10TBOpHO
HAYYHO CHTPYIHHYECTBO C M3cienoBaTenn oT Yuusepeurer ,,Ppunpux Hlunep” (Mewa, Tepmanus; c
npod. I'epxapn [laynyc u npod. Kpuctnan llnunman), B yuuto nabopaTopuu € pabOTHII B HIECT
nepuoza ot 2009r. no 2019r.

IIpog. [dpaiimy e cb3gaTten Ha nbpBaTa HayyHa rpyna B bwarapus B o0iacrra Ha
CHHTYJISIPHATA ONTHUKA M € Ch3/1aJl aKTMBHA HAY4YHa IIKOJAa B Ta3u obaact. 3aeaHo ¢ mpod. U.
XpucroB u gou. M. CredaHoB e enuH oT ocHoBarenure Ha JlaGopaTtopusara mo (eMTOCeKyHIHa
¢oronuka B Coduiickusi yHUBEpPCUTET — IbpBaTa U IMOHACTOSIIEM €JUHCTBEHaTa (DyHKUIHMOHHpaIla
KBa3u-365 THM roaMuIHo GeMTocekyHaHa Jaboparopus B bearapus. Tazu naboparopusi, u3rpazeHa ot
2007r. HacaM €IWHCTBEHO C MPOEKTHO (hMHAHCHUpaHE, TOHACTOAIEeM € 00eKT oT mpoekT ,,EJIN-EPUK-
BI", ¢punancupan or MuHHMCTEpCTBOTO Ha 00pa30BaHUETO M HaykaTa o HarronanHaTa mbTHa KapTa Ha
HayyHuTe uHppacTpyktypu 2020-2027r. Bopemy maptasop B ,,EJIM-EPUK-BI™ e Wuctutyr mno
enexkTpoHuka-bAH. PproBoaui e 23 HaydHU NPOEKTa, 4 OT TIX — € UYKAESCTPAHHO (PrHAHCHUPaHE.

PokoBoana e moBedye oT 30 AMIUIOMAHTH, 4 YCHEINIHO 3AMMTHIA JAOKTOPAHTH W €
KOHCYJTHPAJ LIeCTUMA ApYyru goktopaHtH. Enun ot Tax (n-p [paromup HermieB) monacrosiem e
penoBeH npodecop B ABcTpanuiickus HainuoHaneH yHusepcuter (Kanbepa), a npyr (a-p Jlro6omup
CrosiHOB) O€ yIOCTOEH ¢ Harpajara 3a Haii-100bp Miaj yueH Ha Coduiickus yHusepcutet 3a 2020r. u
MTOHACTOSIIEM € CTUTIeHIMaHT Ha Ponnanus ,,Anexkcanabp hon Xymoont”. [Ipod. dpaiiiry cTpuKTHO €
OTJaBajl AbDKUMOTO YBaXXEHHE KbM IO-MAJIKHs MJIM MO-TOJIEMHUSl IPUHOC HAa CBOMTE MU KOJIETH —
JTUIUIOMAHTH U JOKTOPAHTH, BKJIFOUYBAHKU I'M KaTO ChbaBTOPHU HAa CbBMECTHH MyOJIMKaLIUU.

Hakpartko popmy1MpaHu, HErOBUTE HAYYHH HHTEPECH U MOCTHKEHHS €A B 00/1aCTH KATO
/il HeauHeiina onTHKa (HEIMHEHHH BB3MPUEMYMBOCTH OT TPETH TOPSIIBK, (a3oBa

camMmoMoyiaanusa W HUHAyOHUpaHa (ba30Ba Moaylianud, 4YCTUPUBBIHOBO CMCCBAHC Ha 4YCECTOTH,

uHTephEpeHIMsT HAa HENWHEHHM NpolecH, CUMOMOTUYHM JIa3epHH CHONOBE M HUMIYJICH, HAIBIHO-



ONTHYHHM B3aUMOJAEHCTBUS, €IHOMEPHH M IBYMEPHH TBMHH COJUTOHH, THBMHH COJMTOHONOZOOHHU
BBJIHH, HEJIOKATHU U (OTOPeHPAKTUBHY HEIMHEHHH CPE/In);

/ii/ OnTMka Ha CBPBXKBCUTE Jia3epHH MMIyJcH (reHepupaHe, KOHTPOJI Ha UCIICPCHSITA,
XapaKTepu3npaHe Ha UMIYJICUTE, aJallTUBEH KOHTPOJI, HAAIIParoBa HOHM3AIMs U TeHepUpaHe Ha BUCOKU
XapMOHHYHHU C (PeMTOCCKYHIHU MMITYJICH, BKIIFOUUTEIHO HOCEIIH (Da30BU CHHTYIISIPHOCTH);

fili/  Xonorpadusi  (KOMIIOTBPHO-CHHTE3MpPAHU  XOJOTPaMH, KoaupaHne Ha  (a3oBu
CUHTYJIIPHOCTH);

/iv/ CunrynsipHa JuHeliHAa M HeJWHeHHA ONTHKA (ONTUYHM BHUXPH, MAaHHITYJIHpaHE Ha
TOIIOJIOTMYHH 3apsid, HEIMHEHHO IpeoOpa3yBaHe Ha CTPYKTYpHPAHHU JIA3€PHU CHOIIOBE, BKJIIOYUTEITHO
reHEpUpaHEe HAa BHCOKH XapMOHHUYHHU C TAX, NMPOCTPAHCTBEHO CTPYKTYpPHpaHE Ha JIa3epPHU CHOIIOBE,

BKJIIOYMTEIIHO TeHEpHUpaHe Ha KBazu-Henudparupamu ["ayc-becenosu cHomose).

OcHoBHHUTE MY HAYYHHU MOCTHKCHUS U IIPUHOCH 34 HAYKaTa Ca pE€3IOMMPaAHH MMO-10JYy:

1. B nopenuua paboty € U3CI€IBaHO BIMSHUETO HA PE30HAHCHUTE HEIMHEHHH BH3MPHEMUHBOCTH
OT TPEeTU MOPSAABK HAa aTOMAapHU M HOHHM cpeau u edekTture Ha (hazoBa camomonyiauus (PCM) u Ha
uHaynupana daszosa monynanus (MDOM) B mporecute Ha mapaMeTpUYHO CMECBaHE HA YECTOTH M Ha
paslMpsBaHe Ha CIEKThbpa C L€ MOCIeIBall0 KOMIPEeCHpaHe Ha Jia3epHu uMmiyicu. Paborurte ot tasu
rpymna ca nutupanu 31 meTu.

1.1. Ypes popmanmmsma Ha DaiiHMaHOBHMTE JWArpaMH, 3a PEAULA UHEPTHU TIa30BE€ M HOHHM, €
IIpecMeTHaTa AUCTIEPCHsITa Ha HEJTMHEMHNUTE Bh3IIPUEMUNBOCTH OT TPETHU MOPAIBK 3a npouecute Ha DCM
u UOM B Oam3oct 10 ennodoronHn U aBydoronHu pesonancu [Cl]. VceranoBeHo e, ue B O1M30CT /10
IBY(OTOHEH PE30HAHC T€ ca Ha MOPSIBbIM MO-BUCOKU U CBIIECTBYBAa Bb3MOKHOCT 32 MOJ0MpaHe Ha 3HaKa
MM, KaTo B CHIIIOTO BpeMe ce M30srBa CHIIHOTO MOTTbINaHe Ha ibueHneTo. B [Al] e u3BeneH aHauTHUCH
u3pa3 3a HeJIMHeMHara Jo0aBKa KbM pa3CcTpoiiKaTa Ha BBJIHOBUTE BEKTOPHU, MOAU(UIIMpAIIA pexuMa Ha
CHHXPOHM3bM B HEJIMHEHHHS IMpolleC Ha TeHepHpaHe Ha CyMapHa 4YecToTa, NpPHU HeNpeHeOpe HMHU
npouecu Ha DCM u UOM.

1.2.B nyosmkanuu [A28,A29] e uscnensano BiausHuero Ha ®CM u UDM BBpXy mporieca Ha
YETUPUBBIHOBO MAapaMETPUYHO CMECBaHE Ha YECTOTH C TeHepalus Ha KOHW4YHa emucus. IlogpoOHu
eKCIIEPUMEHTAIIHU JaHHH M CPAaBHUTEIHH YHWCICHW CUMYJAIMM ca IyOluKyBaHu B o03opa [E2].
ExcriepyMeHTanHO ca yCTaHOBEHM HEMOHOTOHHO BIVIOBO M CIEKTPAJIHO IPEHACTpPOWBaHE Ha >XbJITaTa
KOHWYHA eMmucus okoio D-nuaunte Ha Na mpu mOpeHacTpoiiBaHe Ha Ab/DKMHATa Ha BbJHATa Ha
BB30Y)KIAIIMS J1a3ep Mmpe3 pe3oHaHca 32S-4%p [A28]. AHANUTUYHUAT MOJEN, MOJKPENEH OT YHUCICHUTE
OLIEHKM, II0Ka3a, Y€ HEMOHOTOHHOCTTAa CJI€/IBA YCJOBMATA, NPU KOWUTO (3a 3aJaJcH HHTEH3UTET Ha

BB30Y)KJaHETO) HeNTMHEHaTa 100aBKa KbM pa3ChIIaCyBaHETO Ha BHJIIHOBUTE BEKTOPH OCTaBa MUHUMAJIHA
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[A28]. HabmromaBaHO ¢ BB3HHMKBAHETO Ha HECTAOMIHOCTH B TMPOCTPAHCTBEHOTO paslpeleiieHHe Ha
eMHcusATa B OJIM30CT /10 PE30HAHCHUTE BCIEICTBHE Ha (UIYKTyallMM HAa KOHLIEHTpAIMsITa Ha MapuTe B
kroBetata. I[lomyuenute nanHu Ha Oa3aTa Ha HeNMHEWHOTO ypaBHeHwe Ha lllprommnrep ca B m100po
KaueCTBEHO ChIVIacue ¢ ekcnepumeHTa [A28]. YcTaHOBEHO € HacHUIlaHe B 3aBHCHUMOCTTA HA bI'bJIa Ha
KOHMYHATa €MHUCHs OT MHTEH3UTETa Ha Bb30YyXkJalaTa BbiaHa. Upe3 YHCIIeHH CUMYJIAlUKi € MOTBbPACHO
[A29], 4e To ce IBbIKM Ha HEMHEWHHUTE JOOABKM KbM BBIHOBHUTE BEKTOPU B YCIIOBHSTA Ha BEKTOpPECH
CHHXPOHHM3BM U B OJIM30CT O PE30HAHCH.

1.3. B [A2] e anamu3upaHa BE3MOKHOCTTA 33 I'eHepUpaHe Ha KbcH ((PEMTOCEKYHIHU) MMITYICH
IIpM HEKOJIMHEapeH ()a30B CHHXPOHU3bM Ha YETUPUBBIHOBUS IPOIEC HA CYMHpPAHE Ha YECTOTH.
Pesynrature nokazaxa CUIHOTO BIUSHHE HA PE30HAHCHUTE BBHPXY YCIOBUATA HAa CUHXPOHM3MA U CHUIIHO
M3pazeHa MHTEH3UTETHA 3aBUCHMOCT Ha IpyroBaTa CKOPOCT Ha CUTHAIHUS UMITYJIC, BCIEICTBUE HA KOSATO
ce reHepupa ylapHa BbJIHA BbPXYy OOBHMBKaTa Ha To3u ummyic [Bl]. B mopenuna paboru [A3,A6,A7]
TEOPETUYHO € aHAJU3MpaHa Bb3MOXKHOCTTA JIA3€pPHU MMITYJICH OT KbCOBBJIHOBATa 4acT Ha CHEKThbpa J1a
ObJaT CKBCEHH JI0 MUKO- M CYO-MUKOCEKYHAHATa 00JaCcT Upe3 CIEKTPATHOTO UM paslIupsiBaHe B pe3ysITaT
Ha I®M 0T HAmOMIBaIIK UMITYJIC B OJM30CT 10 a1By(oTOHEH pe3oHaHc [A3]. YcraHOBeHHU ca rpaHHUIIUTE
Ha MPHUIIOKUMOCT Ha METO/Ia B CYyO-ITMKOCeKyHAHaTa oosact [A7].

2. TlonyueHu ca OadaHCHH YCJIOBHA MEXKIy MNapaMeTpPUTE HAa CHONOBETE/MMITYJICUTE H
XapaKTePUCTHKUTE Ha PE30HAHCHUTE HEJIMHEWHU Cpedu, MO3BOJSBALIN (HOPMHUPAHETO HA CUMOUOTHYHU
JBOMKM Jla3epHU cHOMOBE [A8] M Ha MPOCTPAaHCTBEHO-BPEMEBU CUMOMOTUYHH JIBOMKU CHOMOBE/MMITYJICH
[A11]. ITog cumOuOTHYEH pexUM ce pa3dupa TaKbB HEJIMHEEH PEKUM Ha Pa3lpOCTPAHECHHE Ha JIBE
BBJIHH, NIPH KOMTO €BOJIOLMATA HA BCSKA €HA OT TAX KPUTUYHO 3aBHCH OT €BOJIOLHATA HA CHbBMECTHO
pasmpocTpaHsBallaTa ce BTOpa BbhJIHA. Y CTAHOBEHH Ca yCIOBHSATA 32 pa3NpOCTpaHeHHe Ha IPOOHA BhJIHA
B 00€MHa HEeJNMHEWHa cpella B PeKUM Ha ,,cBeTNIMHEH KypmryM™ [AS5]. ToBa onucarenHo o00o3HaYeHHE €
BBBEJICHO 3a IMPOCTPAHCTBEHO-BPEMEBU  COJUTOHONONOOHM (opmupoBaHus. MexaHU3MBT Ha
aHAIIM3UPAHOTO B3aUMOJICHCTBUE € HWHAyIHpaHaTa (a3zoBa MoAaynalus OT CTpaHA Ha HWHTEH3UBEH
cHon/ummync. B aHamuTHueH BHJ € H3BEIEHO HeoOxoaumoTo OanaHcHO ycioBue. Hamepenu ca
KOHKpPETHH HEJIMHEHHU Cpequ U KOMOMHALIUM OT ABJDKMHU Ha BBIHHUTE, 32 KOMTO €()EeKThT MOXeE Ja ce
Habmo1aBa excriepuMeHTanHo. OIIEHEHO € BIMSHUETO Ha Pa3ChIVIaCyBaHETO B TPYNOBUTE CKOPOCTH Ha
npoOHUs W HamommBamusg ummnyic [AS5]. B [A4] ca uzcneaBaHu yclnoBHsATa 32 MHIYLIMPAHO BOJICHE HA
MPOOEH CHOII U € TIONyYeH Pe3yaTaT 3a Bb3MOKHOTO €(heKTHBHO HapacTBaHe Ha KPUTHYHATA MOIIHOCT 32
UHAYHupaHo pokycupane. PU3NYECKUAT MEXAHU3BM € B M10-CIIa0UTe TpaJUeHTH Ha (a3aTa, MHAYLUPAHU
[0 CEUYEHUETO Ha MPOOEH CHOI, KOraTo TOM ce pa3mpoCTpaHsBa 3a€HO C BTOPU MHTEH3UBEH U MO-IIHUPOK

cHon. Te3u pabotu ca nutupanu oomo 145 meTH.



3. MexaHu3MbT Ha MHIYIMPAHOTO OTKIOHEHHME Ha MPOOHA BBIHA OT CHBMECTHO M HECHOCHO
pasnpocTpaHsBalia ce, MHTEH3MBHA KOHTPOJIHA BBJIHA, C€ ChCTOM B MHAYLMPAHETO HAa aCUMETPUYHA
(da3oBa Monymamus MO CEUYCHHETO Ha MPOOHMS CHOI. AHAJIMTHYHO € ToKazaHo [A9], ye MHIyIUpaHO
¢doxycupane u 1ehoKycupaHe Ha CHOIIOBE B HEChOCHA TEOMETPHS MOXKE /1a ce HaOJr0/1aBa B €JHA U ChINA
HEJIMHEWHA cpesia, B 3aBUCUMOCT OT T'€OMETPUATA HAa B3aUMOJAEHCTBUETO. AHAIM3BT HAa POCTPAHCTBEHO-
BpeMeBaTta JuHaMuKa Ha npoueca [A10] mokasa celiecTBeHaTa pasivka MEXIy OTKIOHEHHE Ha CHOIOBE
U oTKJIOHeHHe Ha umnyicu [A13]. I[Iporno3upanu ca ABa MeTOJia 3a U3MEpPBaHE HA MPOIBIKUTEIHOCTTA
Ha MMITYJICH B KBbCOBBJIHOBATa OOJIACT HA CHEKTHpa, €AMHUAT OT KOMTO MOXKE Ja C€ pasriexkja KaTo
HaITbJTHO ONTHYEH aHajmor Ha crpuiik-kamepa [Al0]. B [A16] e wu3BeaeH aHamuTHYeH wH3pa3 3a
pasnpeesIeHUeTo Ha M0JIETO Ha MPOoOHA BbJIHA B JajieyHaTa 30Ha, KOraTo Ts € MpeThpIisiiia aCUMeTpUYHa
uHAynMpaHa ¢a3zoBa Moaynanus. MHOro 1o0poTo ChrilacyBaHE Ha TEOPETHUHUS PE3YyiTaT ¢ JAHHUTE OT
M3MEpBaHUsl B TepMUYHA HeNMHEWHa cpena [A16] mo3Bonuxa na ce cumynupa uuciaeHo [Al2] u ga ce
HabmroaBa excnepuMeHTanHo [A24] edekr Ha eTHOBPEMEHHO CKBbCSBAaHE M MPOMsIHA Ha ¢opmara Ha
HaHOCEKYHJHM ummyscu. [loaxoabT ce OoCHOBaBa Ha MHIYLIMPAHO OTKJIOHEHHWE Ha CHONA/MMIyJca U
IIpOCTpaHCTBEHaTa My (uiaTpauus B aajeyHara 30Ha. [loTBbpaeHa O6e BB3MOXKHOCTTA Jla c€ I'eHepupaT
cynep-I'aycoBM MMITYJICH W TakuBa, OJM3KH MO (hopMa J0 TPUBI'BIHU, KAKTO U MOPEAULN OT UMITYJICH,
BCEKM €IUH OT KOUTO € MO-KbC OT HayanHusg. OLEeHEeHM ca KauecTBaTa Ha I€HEpHUPaHHUTE CHOIOBE,
NpeIMMCTBATa M TPAHUIMTE Ha MPUIOKUMOCT Ha metona [A24,B11,C4]. Ananu3upaH € MOTCHIUATHHS
npobjieM 3a BHAcsHE HAa HAKJIOH BbB (D)POHTA HAa UMIIYJIICUTE IPU MPOCTPAHCTBEHATa MM (HITpAIUS.
OuakBa ce TOH /1a € ChIIECTBEH MPU UMITYJICH C MTPOABIDKUTENHOCT okoj0 U oA S50 fs. EkcriepumenTanHo
€ IOKa3aHa BB3MOXKHOCTTA 3a NPAKO HHTEp(EpOMETPUYHO H3MEpBAaHE Ha HAKJIOHAa Ha (pPOHTA Ha
¢demrocekynauun umnyiacu (HOU) copsamo BbiaHoBUS ¢pont. [lpennoxkena e moauduuupaHa
uHTephepoMEeTpUYHa  aBTOKOpPEJIAllMOHHA TEXHMKA, II03BOJIABAIlA  KOPEKTHO  M3MEpBaHe Ha
IPOABIDKUTENIHOCTTa Ha  CBPBbXKbCH ummyncu [B5]. Passuta e anaimurtuyHa Teopus 3a
MHTEP(PEpOMETPUUHUS aBTOKOPEIAMOHEH CUTHANI OT BTOPU MOPSIABK B UHTEP(HEPOMETHDP C MHBEPTUPAHO
nosie [A58] mpu Hamuure Ha HOU, nmorBbpaeHa ekcriepumentando [A68,BB3]. B chocHa reomerpus, B
MUKOCEKYH/IHaTa 00J1acT, € MpeAokKeHa U eKCIePUMEHTAIHO IEMOHCTpUpPaHa TEXHUKA 32 U3MEpBaHe Ha
IpOABIDKUTENHOCTH Ha umnyicu [A20], napuvana ,,T-ckenep. Te3u paGotu ca nutupanu ob6mo 38
BTH.

4. B nopeuia paboTu ca myOJIMKYBaHU TEOPETHYHU M €KCIIEPUMEHTAIHH PE3YJITaTH, OTHACALIN CE
70 TEHEpUPAHETO U XapaKTePUCTUKUTE Ha €IHOMEPHHU, KBa3U-JABYMEPHHM M HCTHMHCKH JBYMEPHH
CUHTYJISIPHU TBMHU CHOIOBE (ONTHYHHU BUXPH), KAKTO U HA TBMHH COJIMTOHU U COJIUTOHOMNOAOOHN BBJIHU.
[Tocnennute ce Qopmupar BcieAcTBHE Ha (pa3oBa caMOMOAYNALMs B KyOMYHU HEMUHEHHU CpEelu C

OTPHULATEIHA HETMHEWUHOCT.



4.1. VYcmemHo ca reHepupaHH NPHCTEHOBUIHM THMHH cONUTOHONOA00HM Bhauu (IITCB) or
YETHU HAYaJIHU YycioBHs (dupe3 amrumuTyaHu Macku [A14,A15,A17]). IlokazaHo e, 4e HampeyHaTa UM
CKOpOCT MpeBHIIaBa Ta3W Ha pa3Xxoisllara JBOMKAa CHUBU EAHOMEPHH COJIMTOHHU, T€HEPUpPaHU MpU
cerioctaBumu ycnoBusi [A15,C5]. 3a mepBu mbT ca reHepupanu [ITCB upe3 BB3mpom3BexmaHe Ha
KOMITIOTBPHO-CUHTE3Upanu xojorpamu [A25,B2]. Ilokazano e, de Hampeunara ckopoct Ha I[ITCB,
TeHepUPAHU BCIIEJICTBUE HA YUCTO aMIUIMTYAHA MOJYJIAlKA, € I0-BUCOKA OT Ta3u Ha F€HEpUpPAHUTE upe3
BB3Npou3BexaaHe Ha xosorpamu [A23]. [Topaau CchIECTBEHOTO 3HAYCHHE HA aMIUIMTYyAaTa Ha (a3oBuUs
CKOK 3a Halpe4HaTa CKOpOCT Ha ThMHHUS MPBCTEH, OCOOCHO BHUMaHKHE O€ OTIENCHO Ha KOJIMYECTBEHOTO
U3MEpBaHE HA PETUCTPUPAHUTE 32 MIBPBU BT (a3oBu ckokoBe [A17, A25]. [Ipu YyeTHN HAYaTHU YCIOBHS
ca M3MEPEeHU PEe3KH U3MEHEHHs Ha (a3ara ¢ OKOJO 7/2, MPU HEUETHU HAuaIHH YCJIOBUS - CKOKOBE C
aMIUTATY/a, On3ka 1o . YucneHo ca moaenupanu [A23,B7] u ca uscnensanu ekcriepumenTtanto [A38]
HSKOU OT BB3MOXHHUTE IIOJXOJIM 3a YINpaBI€HHE Ha HAIpeyHara CKOPOCT Ha TE€3M THMHHU BBJIHU.
OTHOCHTENHO HAW-MIPOCTUAT IOAXOJ 3a HAaMajsBaHE Ha HalpeyHaTa CKOPOCT € YBEIMYaBAHETO Ha
paanyca U HaMaJsiBaHEe Ha IIMpPUHATa Ha ThbMHHUS NpbcTeH [A23]. Hail-edekTHBHUAT MOAX04 KOMOMHMpA
He3zaBucuMara (asoBa mMoaynanus BbB BbTpemHocTTa UM u3BbH [ITCB u B3aumMonelcTBHETO C BTOpHU
KOAKCHaJIeH TbMEH CHON (ChOCEH ONTHYEH BUXPOB CONIUTOH WM KoakcuanHa [ITCB ¢ no-ronsm paauyc)
[A23,A38,B7]. Pesyaratute OT 4YMCIeHOTO Mojenupane mnokazaxa [A31,C2], 4e TOHW)KaBaHETO Ha
HanpeyHaTa ckopoct Ha IITCB mnpu cunaHO HacuilaHe Ha HEJIWHEHHOCTTa BOAM JI0 IO-BHCOKA
HECTaOMJIHOCT M pa3lajJjaHe Ha MHOXXECTBO JIBOMKHM ONTHYHU BUXpH. [IporHozupana € Bb3MOXKHOCTTA
TaKkMBa BBJIHM J1a ObJAT 'eHEepUpaHU M B cpenu ¢ KBaapaTuyHa HenuHedHocT [C3]. Cratuute OT Ta3u
rpymna ca uutTupanu 123 meTH.

4.2. HIupoko pasnpocTpaHeHa BbB (u3ukara € JeUHHIUATA HA MOHATHETO ,,COIUTOH”
KaTo BbJIHA, OPMUpPAHA B pe3y/iTaT HA IMHAMUYEH OajJaHC MEX]y AUCIIEPCUBEH U HEIMHEEH Inpouec. T
a/JIeKBaTHO omnucBa (pakTa, ye mopaau AePoKycupaHeTo Ha (POHOBHS CHOIl C KpalHU pa3MepH, TbMHUTE
COJIUTOHM ca, B Haif-moOpus ciyyail, MmeracTaOuiaHU. 32 TBPBU BT €KCIIEPUMEHTAIHO Ca TeHepUpaHU
ontnyHu BuxpoBu coiutoHu (OBC) c¢ rtomonmormunm 3apsmgu m=1..4 [A34,A35B9], ¢ koero ca
MOTBBPJCHU TEOPETUYHHUTE IMpe/CcKa3aHusl OT Mpeaxoxaamara nyonukaunus [A26]. Pemasamo 3a
YCHELIHUS eKCIIEPUMEHT 0€ HACHUILAaHETO U HEJOKAJIIHOCTTA Ha HEeJIMHEWHOCTTA, JOBEJH 0 MOITUCKAaHE Ha
HECTaOMIIHOCTUTE. Y CTAaHOBEHO €, Y€ COJIMTOHHATa KOHCTaHTa Ha M-kpaTHo 3apeneH OBC e m-rbTH mo-
rojxsiMa OT Ta3u Ha efaHokpatHo 3apeneH OBC [A26,A34]. OcobeHo BHHUMAaHUE € OTIENEHO Ha SICHOTO
pasrpaHnyaBaHe Ha MHOT'03apsIHOTO ChCTOSIHHE OT TOBA Ha CUJIHO MPUIOKPUBAIIY CE, HO pa3MaiHaIH Cce
JI0 €THOKPATHO 3apenenu Buxpu [A34,A35]. HabmronaBan € yacTHYEH pas3iajl Ha MHOT03apsIeH ONTHYCH
BUXBp. XUIIOTE3aTa, Y€ CTabMIM3anusaTa € B pe3ysTaT Ha HACHIIAaHETO Ha HEJIMHEHHOCTTa, € MOTHBHpaHA

oT aHanutudeH pesyarar [A35, BI]. Uucneno ca mMonenupaHu pa3iuyHH CICHAPUM Ha pa3BUTHE Ha



MoayaanroHHata HectabuiHoct Ha MHorosapsgaun OBC  [A35]. TeopetwuHo € aHaIM3HPaHO
B3aMMOJICHCTBHETO HAa ONTHYHH BHUXPOBH COJIMTOHH, (pOpMUpaHU BBPXY pa3iuyHH (POHOBH CHOIOBE
[A19]. IToka3zaHo e, ue e Bp3MOXkHO Ja ce popmupar Bekroparn OBC [A19,C5]. HerpuBuanHusT pe3yntaTt
€ Bb3MOXKHOCTTa B3auMojieiicTBueTo Ha HechocHu OBC, dopmupanu BbpXy pa3inuyHu (POHOBU CHOIMOBE,
Ja ce KOHTpoJiupa upe3 TtomnonorudHute um 3apsau [A19,C5]. Karo mormuna crienBama cThlka ca
aHanu3upanu ancamOiau ot monpenenn OBC. YcraHoBeHa € CHJIHATa 3aBUCHMOCT Ha HarpeyHaTa
JMHAMMKa Ha aHcaMOblla OT pa3NpEle]eHUETO Ha TOMNOJOIMYHUTE 3apsiiud. 3a II'bpPBM BT ca
MPOTHO3MPAHU ca CXEMH 3a crabuiusupane Ha nonapeneHu cTpykrypu ot OBC [A30,B3]. B mwanHO
chIJIacHe C TECOPETUYHUTE PE3YyITAaTH 3a MbPBU BT Ca MOJIYYCHHU U EKCIIEPUMEHTAIIHU JaHHU 32 CTAOWIHU
ontruunu peuietku or OBC [A40,B13,A47]. Hemo mnoBede: EkcrepuMeHTaNHO € JEMOHCTpHpaHa
mrdpakius Ha MpoOeH Jla3epeH CHOI OT MepuoanvHara ¢a3oBa pemeTka (KBaJpaTHa U XEKCaroHajIHa),

dbopmEpaHa OT peleTKa, ChCTosAIa ce oT cToThIM onTryau Buxpu [A40,B13]. Te3u paboTu ca HUTHPAHH

167 obTH.

4.3.Tpyna mnackopo nybmukysanu [A66,A71-A76] ca nocBeTeHH Ha MAaHUIYIMPAHETO Ha
TOTIOJIOTUYHUTE 33PN Ha ONTHYHU BUXPHU U MPOMSHATA Ha CHOIIOBETE B JajieYHaTa 30Ha (€KBUBAJICHT Ha
¢dokanHara paBHuHa Ha Jjema). B [A66] mybOnukyBaxme eKCIEpUMEHTAIHHM TaHHU, MOTBBPIKIABAIIN
npeackazanarta Tpancpopmanus Ha Tonosiorumunus 3apsn (T3) Ha Bxomen ontuueH Buxwvp (OB) cnen
BTOpa KOMITIOThPHO-TeHepupaHa xosorpama: Pesynrarausat T3 Ha OB e paBen Ha T3 Ha mocThmBanius
CHON IUTIOC AU(PAKIMOHHMS MOPSIBbK (C HEroBHs 3HAK), yMHOXeH no T3, xoxupaH B XoyiorpaMaTa.
Panuycure Ha cBeTnuTe nphcTeHu Ha TpaHchopmupanute OB B naneunarta 30Ha 6sxa U3MEpeHU Ja ca B
MHOT0 JOOpO ChIUIacue ¢ aHAJIMTUYHATa TeopHs. B yacTHUS ciayyail Ha MBJIHO U3TpHUBaHe (HylIMpaHe) Ha
T3 na OB, B maneunara 30Ha, KakTO MpeCKa3Ba TEOPUATA, CE BH3CTaHOBsIBA Mpoduia Ha ['aycoB cHom ¢
BHCOKO KauecTBO. Pe3ynraTu no cxoanus npobiem 3a MaHumyiaupaHe Ha (azoBute npoduiau Ha OB ype3
eTHOMEPHH M KBa3H-ABYMEpHH (ha30BH IHCIOKalMu ca otpaseru B [A71,A73,A74]. Te morar nma ce
0000LIAT KaTO TEOPETHUUHO MPEICKA3aHO U EKCIIEPUMEHTAIHO OTBBP/ICHO TeHepupane Ha HoBU OB u Ha
nojapeaeHu cTpykTypu ot OB, ¢opmupany crabWIHH TPOCTPAHCTBEHU CTPYKTYpH. MOTHBHpaHU OT
pesynrara B [A66], HacounxMe 3HAYMTENHA 4YacT OT EKCIEepHMEHTalIHaTa paboTa M CPaBHUTEIHOTO
YHUCIIEHO CUMYJIHpaHe M B JApyra MOocoKa - KbM MaHUIyJUpaHe Ha TOMOJOrM4HuTe 3apsau Ha OB,
CTPYKTYPUPAHH B ,,KPUCTAIHU pemieTKn cbc cToThM OB, u pe3ynraTHaTa KOHTpoJIMpyemMa MpoOMsHA Ha
pasmpeneseHeTo Ha MHTEH3UTETa Ha CHOMa B JaieyHara 30Ha. [IbpBUTE MyOnuKyBaHU pe3yaTaTH 3a
KBaZjpaTHa BHXpOBa ONTWYHA pemerka [A72] m 3a XekcaroHamHa BHXpoBa pemerka [A75] u 3a
nudpakiuaTa Ha KBaJpaTHa OT XEKcaroHajiHa BHXpoBa perierka [A76] mokaszaxa apamMaTHyHa MPOMsHA
Ha (¢opMara Ha CHOIMa BBB (pOKaJHATA PaBHHMHA, KOETO IO3BOJSIBA KOHTPOJIHPYEM 3alUC Ha ONTUYHH
BBJIHOBOJM B HeNWHEHHa (Hamp. (oropedpakTuBHA) cpena. Pesynrature OT YHCICHHWTE CHUMYJAIUH,

6a3HpaHI/I Ha (DypI/IQ-OHTI/IKaTa, Ca B OTJIMYHO CBhIJTIACHUC C CKCIICPUMCHTAJIHUTC HAaHHH. I/ISCJIGILBaHI/ISITa
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Os1Xa TPOIBIDKCHH B MOCOKa Ha aBoiHH [A76,A77] u Tpoitnu cmecBanus [A83] Ha TakuBa BHXpPOBH
pemetku. Te moBemoxa 10 3peHIIHU Pe3yiaTaTd 3a popMHUpaHe HA TMOJPEICHU CTPYKTYPH OT (hOKaTHU
UKOBE C KOHTpoJHMpyeMa apeOHOMamabHa W eapoMainadHa cTpykrypa. Pesynrature Osixa BHCOKO
olleHCHM W nyOnuKyBaHu B crmcanue Scientific Reports ma wmsmarenckara rpyma Nature [A76].
JleMoHCTpUpaHu 0s1Xa METO/IU 3a TOMBIHUTEIIHO CTPYKTYpHpPaHEe Ha BCEKH OT Te3U (HOKaIHU MUKOBE Upe3
MIOMECTBaHE B TSAX HA ONTHYHU BUXPU, HA €IHOMEPHH M HA KBa3u-ABYMEpHHU (a30BH JUCIOKanuu. B
MOMEHTa c€ PabOTH MO MPOEKT 32 KOHTPOJIHUPAHO CTPYKTYpPHUPAHE HA CHOIIOBETE HAa CBPBHXMOIIHH JIa3epu
BbB (OKaNHATA paBHUHA, [TOCIIEBAHO OT KOHTPOJIMPAHO reHepupaHe Ha GUIaMeHTH (U pas3liupsBaHe Ha
CHEKTbpa UM), Clie[l KOETO Cy0-CHOIMOBETE /1a ObJAAaT KOXEPEHTHO PEKOMOMHHUPAHU B MPOCTPAHCTBOTO, a
UMIYJICHTE — CKBCEHH BBB BPEMETO, C M€ IIOCTUTaHE Ha EKCTPEMHO BHCOKH IHKOBH
MOITHOCTH/MHTEH3UTETH. T€31 OTHOCUTEITHO HOBH PE3YJITATH Ca IIUTUPAHU HaJl 37 IIBTH.

4.4. EXCiepUMEHTAIHO J0Ka3aHaTa BB3MOXKHOCT 32 U3TPHBAHE HA €AMHUYHUTE TOMOJIOTUYHUTE
3apsaad Ha onTHYHM BHXpu [A66] moBede 10 pa3sBUBAHETO HA AHAIMTHYCH MOJENT M JO IBPBOTO
HACKOPOIIIHO YCICIIHO TeHepupaHe Ha KBaszu-Heaudparupamm [ayc-becenoBu cHomose [A79-A81] cbe
CpelCcTBaTa Ha CHHTYJIsIpHATA JIHelHa onTuka. becenosure cuonose (BC) ca equH OT YeTHPUTE U3BECTHH
TUIA TOYHU PEUICHHS Ha YpaBHEHHMETO Ha XeIMXOJI] B IMIMHIAPUYHU KoopauHatu. Henudparupamm
O3HayaBa, 4ye IEHTPAJHHUTE MUKOBE HAa TAaKUBa CHOIMOBE 3a B 3a0elIeKHUTEIHA CTENEeH YCTONUMBU KbM
mudpakronHo paszmmpsiBade. [IpenmsHo kazano, BC mmar Oe3kpaeH Opol KOaKCHAHU TPHCTECHH,
HOcemM Oe3KpaifHa eHeprusl W, CIeIOBATeIHO, He MOrar Ja ObJaT TeHepHpaHW B WACATHUS CMHUCHIL.
JIypHUH M CBaBTOPHU ca MOKa3ald, 4ye J00pa TAXHA alpoKCHUMalus Moxe Ja Obje reHepupana ¢ ['aycos
CHOII, aKO B 3ajJHaTa (hoKaJlHAa paBHUHA Ha JIela ce MOMeCTH Kpbros mpouen. Llenara Ha ToBa € HHCKa
eHepreTudHa epeKTUBHOCT. Hue nemMoHCcTpupaxMe eKCriepuMEHTaTHO HOB TUPEKTEH U BUCOKOS(EKTHBEH
MeToA 3a reHepupane Ha [ayc-becemosu cuomnose (I'BC) ot nyne [A79] u ot mbpBu mopsask [A80],
MOJI3BaliKM OTpaKaTeTHU TEYHOKPHUCTAIHU (a30BH MOYIaTOPU. METOIBT ce ChCTOU B (@) TeHepupaHe Ha
ONITUYHU BUXPU C BUCOKU TomonornyHu 3apsam (Hamp. 20 — 50), xomto (0) ce pasmagar u,
B3auMo/ieiicTBaliku cu (0TOTbCKBaliKu ce) TpaHc(hopMHpaT CHOIAa B MPBCTEHOBU/IEH, MTOCIIEABAHO OT (B)
W3TPUBAaHE Ha TOMOJOTHYHHUTE 3apsad IPH BTOPO OTPAXKEHHE OT MOAYIATOp W (T) 3aKIFOYUTEITHO
¢dokxycupane Ha npbcTeHOBUAHMA cHom. Cruen ¢okyca Ha nemara ce gopmupa ['ayc-becenoB cHon c
pasxoauMocT OT mo-mManko oT 40 prad, nokazaHO pa3mpoCTpaHsBal] C€ HAa ABDKMHU OT Hajg 2.5m
[A79,A80]. ExcriepuMeHTaIHO JOKa3axMe, 4e KauyecTBOTO Ha Taka reHepupanute ['BC 3HauuTenHO
npeBb3xoxaa ToBa Ha ['BC, reHepupaHu ¢ aKCHKOHHM C MaJKH BIiH (OIIe MOBedYe NMPH TUITUYHUTE 3a
KOMEpCHAITHUTE aKCUKOHHU C TOJeMH BIVIH ,,bI00unHKM” Ha (okyca mox 1 cm). ExcnepumenTanHo Oe
nokazaHo [A81], we mo Ta3u cuHrymsipHa texumka ['BC Morar na ce reHepupaT B Tojerara Ha
(beMTOCeKYHHI HMMIIYJICH ChC CaMO €IMHHUIM LHKJIM Ha HOCellaTa 4YecToTa moj oOBHMBKaTa uM. B

KOHKPETHHS eKCIIepUMEHT, myosukyBan B Optics Express (OSA), ToBa 6e mocturaaro B mosieta Ha Sub-8-
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(heMTOoCeKyHTHU UMITYJICH 0€3 3a0enekuM ePeKT BbPXY MPOIBIDKUTEIIHOCTTA UM, BBIIpeKku moBede ot 300
NM mIHMPOKHUsS UM CHEeKTBP. Pesynrarute ot [A79] Osixa orieHeHH 10 JOCTONHCTBO U MyOJIMKYBaHU CHIIO B
cnimcanue Scientific Reports va uznaresnckara rpymna Nature.

4.5. Heobxoaumo ycnoBue 3a (hopMHpaHe Ha ThMEH NpocTpaHcTBeH LIpboauHrepoB COMMTOH €
OTpUIIAaTeNHA HEIMHEHHOCT Ha onTuyHata cpega. CpaBHHUTENCH aHalmW3 Ha JUHAMHKAara Ha
B3aUMOJICHCTBHUETO HA ONITUYHHM BUXPH B YCIOBHUSATA HA TOJIOKUTEIHA ¥ HA OTPUIATEIIHA HEJIMHEHHOCT OT
Tpet mopsabk myonukyBaxme B [A55,A60]. OcHOBHMST pe3ynTar €, 4Ye CIEHapUHTe Ha
B3aMMOJICUCTBUATA (MIPUBINYAHE/OTOIBCKBAHE, TPAHCIAMS/POTALMS 110 OTHOIICHUE Ha (JOHOBHS CHOII)
ca €IIHU U CHIIM U B JIBETE CPEAM IPH €IHU U CHIIM HAYAIHU PA3NpeaeICHUs Ha TOMOJOTHYHHUTE 3apsiIy,
HO B yCJIOBUSITA Ha caMO(OKyCHpaHe TMHAMUKATa Ha B3aMMOJICHCTBUETO CE BIIMSC CHIIHO OT MPOMSHATA
Ha CTpyKTypara Ha (oHOBHUs cHOIl. B ekcriepuMeHT BBB (poTopedpakTuBHa camodoKycHpaia HelTHHeHHA
cpena [A64] HemBycMHCIIEHO, C TPH THIA CHUHTYJISIPHH CHOINA, JOKa3axme, Y€ HAIMYHETO Ha THhMEH
CHHTYIISIDEH CHOIl BBPXY (OHa MOXE Ja HMHUIHMHPAa caMo(oKycHMpaHe Ha CBETIHMsS (OHOB CHON B
MOJISKAIIM Ha KOHTPOJMPAHE MPOCTPAHCTBEHH CTPYKTypH. DPu3ndeckara npuyrHa 3a TOBa € BbB (akTa,
4e TIOJIOKUTEIHATA HEIMHEWHOCT MoXe Ja (OKycHpa CBETIM CTPYKTYPH, HO HEIMHEHWHO 3acuiBa
IU(PaKIMOHHOTO pa3MUpsBaHe Ha TBMHHUTE CTPYKTYPH, KOETO, B KpailHa CMETKa, JIOKAIHO TOBHIIABA
MHTEH3UTETa Ha IIOJIETO W MOXe Jaa JoBeae o camodokycupane. OTHOBO BBB (oTOpedpakTHBHA
HEeNTMHEHHa cpella yCIelHo Osxa TeHepHpaHW a3MMYTOHHM M CHomoBe oT Tun ,necklace” [A70]. Tlo
CBIIECTBO T€ Ca CHHTYJSIPHUM CHOMBE C a3uMyTajHa Mojayiaius Ha (OHOBHs CHOM. B pesynrar Ha
HETMHEHHOTO caMo(OoKycHpaHe Ha TEe3W ONTHYHU CHOIMOBE M HA 3aluca Ha ONTHYHU BBIHOBOAM B
KpHucTana, O eKCIIepHMEHTAIHO JI0OKAa3aHO TMapajelHO HAIbJIHO-ONTHYHO BOJEHE Ha MpPOOHU
CHOTIOBE/MMITYJICH OT THTaH-carndupoB Jiazep U NpeKoH(UTryprpaHe Ha BBHIHOBOJHATA CTPYKTypa. Tes3u
OTHOCHUTEITHO CKOPOIITHU pa0doTH ca muTHpaHu 18 mbTu.

4.6. DopMUpaHETO HA CHUHTYISPDHH CHOMNOBE B II0JleTaTa Ha (EMTOCEKYHIHH MMITYJICH €
HETPUBHAJIICH TMPOOJeM, pEIICHHETO Ha KOWTO HHUE 3a MHBPBH MBT MOCOYMxMe: KOMITIOTHpHO-
CHHTE3MpaHaTa XoJiorpama (IBOMYHA aMIUTUTY/IHA WA BB3MPOU3BEKIAHA OT TCUYHOKPUCTAJICH (a30oB
MOJIYJIaTOpP) C KOJUPAHHS B HEsl CHHTYJISIPEH CHOI TPsIOBa J]a c€ HACTPOM KaTo €JIeMEHT OT Oe3aHucrepcHa
cucrema [A44,BB2] (4f wmu 2f-2f) mnum xato eneMeHT OT BBHIIHOPE30HATOPEH KOMIIPECOP HA CBPBXKBHCH
umnyncu [A45,BB2]. Cnen myOiuMKyBaHETO WM, Te3W pe3yiaTatd Osixa u30paHH B MperevyaTaHd BbB
Vitrual Journal of Ultrafast Science. Benubkx (GopMupaHH, ONTUYHUTE BUXPH B CBPBXKBHCH HUMITYJICH
MO3BOJIMXA J]a M3CIeBaMe IIPOLIECHTE Ha TeHepHpaHe Ha BTopa xapMoHudHa [A52] u, 3a mbpBU WET,
resepupanero Ha cynepkoHTuHyyM [A54, otnoBo Vitrual J. Ultrafast Sci.,A571,A59] u Ha BHCOKH
xapmonnunu (19-ta, 21-Ba, 23-Ta) ¢ GeMTOCEKYHIHH ONTHYHU BUXpOBH CHOMoBe [A62]. Pesynratute ot
exkcniepumenTa B [A62] 0sixa mybonukyBanu B Nature Physics mpes 2012r. u npean3BHKaxa CHICH HHTEPEC,

HE Ha TOCJIEIHO MSCTO M 3apagd pa3KpUBaHUTE HOBU MPOOJIEMH, CBBP3aHU C YMHOXKaBaHETO Ha
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TOTOJIOTUYHHUS 3apsi/i B MOPAIbKA Ha XapMOHWYHATA. JlaHHU OT mbpBUA B bbiarapus ekcriepuMeHT, 10Bel
70 YCHEIIHO T'€HEpUpaHE Ha BHUCOKUM XapMOHUYHMU B €KCTpeMHHUs ynrpaBuoser (ot 13-ta go 31-Ba
XapMOHHMYHA) HAa JBYCHUETO OT (DEMTOCEKYHICH THTaH-canupoB Jaszep, ca nyonukyBaHu B [BB4].
Kondurypanusra Ha eKCriepuMeHTa BKIIFOUYBAIIIC Kauisgpa, IbjaHa ¢ uaepter ra3 (Ar). B noctsnnus kbm
MOMEHTA Ha €KCIEPUMEHTA PEKUM HAa OTHOCHUTEIIHO HUCKU MHTEH3UTETH (I~1014W/Cm2) YCTaHOBHXME
ONTHMAJHOTO HAJIITaHE Ha ra3a 3a reHepupaHe B Ta3u cucrema - 36 mbar Ar. 3a mocturane Ha MO-BHCOKH
MHTCH3UTETH 4Ype3 MO-KbCH HMMITYJICH Ha OCHOBHOTO JbYCHHE MPOABIDKABAT AHAJIM3UTE 32 MOIXOJSII
KOHTPOJI Ha aucnepcusita Ha ¢pemrocekyHaaus jaszep [B36]. B [A65], B mbjiHO ChOTBETCTBHE ¢ OOCTOWHU
MpelIecTBallld YUCJICHU CUMYJIALMU, 3a IbPBU MBT JIOKAa3axMe, Y€ B KackaJeH (IO TPeTH MOPAIbK)
napaMeTpuyeH IMpolec Ha YEeTUPUBBIHOBO CMECBaHE IMpaBHiiaTa 3a TpaHchopMalus Ha TOMOJIOTUYHHUTE
3apsiiv cienBaT Te3H 3a TpaHchopMaly Ha YeCTOTUTE Ha uMityiacute. [lon3Banara HenmHeiiHa cpena Oe
KBapIOBa IUIAaCTUHKA ¢ naebenmHa 3 MM. J[OMBIHHUTENEH TEOpeTHYeH W EKCIIEpPUMEHTAJCH aHaju3,
NOTBBPIKIABAIl Ka3aHOTO, € mybnukyBam B [A69]. Pabotute oT Tasu rpyma ca uuTupanu mocera 297
I'BTH.

4.7. Kpscrocanure moj npas bI'bIl €IHOMEPHH ThbMHU HpocTpaHctsenu conutonu (TIIC) ce
pasnpocTpaHsBaT NPAKTHUECKU HE3aBUCUMO €AuH OT Jpyr u Qopmupar kBasu-nBymepen TIIC.
CpaBHUTEIHOTO M3MEpBaHe Ha COJIMTOHHUTE KOHCTAHTU Ha €THOMEpPEH, KBa3u-JABYMEpPEH U €IHOKPATHO
3apeneH ontudeH BuxpoB cosutoH (OBC) mokasa [A33], ue KOHCTaHTaTa Ha KBa3U-JABYMEPHHUS € paBHA
Ha Ta3u Ha AByMepHust OBC, HO nuHaMukara Ha pOpMUpaHETO i CHOTBETCTBYBA HAa EAHOMEPHUS CKyJaid.
MonynanmoHHata HeCTaOMIHOCT B €IHOMEpHATa 4YacT Ha THbMHHS CHON TO3BOJHU Ja ce HalOIojaBa
XapakTepHa MHTephepeHuHa KapThuHA. YHCISHHUIT aHaIu3 MoKas3a, 3a MbPBU IBT, HAJTMUKETO Ha (ha3oBa
JUCJIOKAIUsl OT CMECEH THUII, TEHEPUPaHa B pe3yiTaT Ha MOyJlallnoHHa HecTabmiHocT [A33,B6].

4.8. I'pymara pabotu [A48,A50,B8,A53] ca mocBereHH Ha HU3CIEABaHUS Ha TUCKPETHH
MIPOCTPAHCTBEHU COJIMTOHU. TakwBa COJIMTOHH ce (OPMHpAT B JAUCKPETHU CTPYKTYPH OT BBHIHOBOAU C
HEJIMHEEH OTKJIMK. XapaKTepHO €, 4e ,,COJIUTOHHA € caMo OOBMBKAaTa Ha MOJeTO, oOXBallama HIKOJIKO
JMCKPETHH BbIHOBOMA. B [A48] e u3cienBaHo moBeACHUETO HA MOJIUXPOMATHYHA KOXEPEHTHA CBETIIMHA
B ONM30CT 10 Kpas Ha MEepHOAMYHA CTPYKTypa OT BBJIHOBOAM. 3a IBPBU INBT € YCTAHOBEHO
eKCIIEpUMEHTAIHO, B CHOTBETCTBUE C MPEIXOKIAIM aHAIU3U, 4e ce (popMUpaT HEeIMHEHHH MOJOBE Ha
MOBBPXHOCTTA Ha cTpykTypata. B [A50] mokazaxme 3a MbpBH BT BH3MOXKHOCTTA 3@ MPOCTPAHCTBEH W
CTIEKTpaJIeH KOHTPOJ ¥ JIOKAJIM3UPAaHE Ha ONTHYEH CYNEPKOHTHHYYM Ype3 HEJWHEHHO B3anMOJICHCTBHE
Ha CMIEKTPAITHUTE KOMIIOHEHTH C JBJITH MATPHIIM OT MapajieHU JUCKPETHU BhIHOBOaM. Crincanue Optics
and Photonics News mokaHu aBTOpPCKHsI KOJEKTUB Jia MyOJIMKyBa pe3loMe Ha JaHHUTe B cekuus Solitons
Ha coucanueto [B8]. B [A53] mokazaxme TEOpETHMYHO M CKCIEPUMEHTAIHO ChHIICCTBYBaHE Ha

MOJINXPOMATHYHU COJMTOHU OT 3a0paHeHaTa 30Ha, TE€HEPUPAMKU T'M OT ONTHYEH CYNEPKOHTHHYYM B



MaTpulla OT ONTHYHU BBJIHOBOAU. ConuToHHTE ce (QOopMUpAT BCJIEACTBUE HA PA3BK MPEXOJ OT
TUQGPAKIIMOHHO pA3MIUPsiBaHE W pa3[eNisHe Ha CICKTPATHUTE KOMIIOHCHTH KbM €IHOBPEMEHHA
CIIEKTPAIHO-TIPOCTPAHCTBEHA JIOKATHU3AIMsl HA CYNEPKOHTHHYyMa B 3a0paHeHara 30Ha Ha (OTOHHATA
CTpyKTypa u ¢opMupaHe Ha (a30oBH CKOKOBE B MOJUXPOMATHUYHOTO CBETIIMHHO IOJIE MEX]y BCEKH Ba
BBJIHOBOA. Te3u paboTu ca uutupanu 43 MbTH.

4.9. B [A47] e nyOnuKyBaH OCHOBHMAT MM IIPUHOC B 00JacTTa Ha €JIHOMEPHUTE THMHH
npoctpanctBern conutoHu (1D TIIC) : HenmokanHocTra Ha camoaedokycupamiata HEJIWHEWHA cpena
MOXKE Ja JIOBEAE N0 apaMaThdeH oOpaT mpu B3ammozeicteuero mexay 1D TIIC, mpomensiiiku ro ot
OTOJbCKBaHEe KbM mpuBindaHe. B [A47] e nmyOnuKyBaHO MBPBOTO €KCIIEPUMEHTAIHO JIOKA3aTeNICTBO 32
TOBA, MOJYYEHO B TOIUIMHHA HeNMWHElHa cpena. Pesynratute 6s1xa onieHeHH, U30paHu U IperneyaTaHu BbB
Vitrual Journal of Ultrafast Science. B mociensamu nyonukanuu [A48,A52,A55] dopmynupaxme u
JEMOHCTpUpAXMe METO/I 32 M3MepBaHe Ha (QYHKIHMATA HA OTKJIMK Ha HeJloKanHocTTa [AS2] u cb3mamoxme
BapHallMOHHU MOJICNTM Ha BIUSHHETO Ha cila0ara HEJOKATHOCT Ha TOJOXKHUTEIHA HEIMHEHHOCT BBPXY
CBETJIN Jia3epHH cHomoBe [A48,A55]. Pabotute oT Ta3u rpyna ca nutupanu gocera 270 mbTH.

4.10. TeopeTnuuno € aHanM3MpaHA BUCOKATA HAIPEYHA JMHAMHUKA HA €JIHOMEPHU THMHH CHOIOBE
CbC CMeCEHM (pa30BU JAUCIOKALMM OT CTHIAJHO-COUPAJIEH TUI WM OT TUN ,,pbO-cnupana“ [A32],
0003HaYaBaHM OOIIIO KaTO BUXPOBH JUIIONHU C IPOOEH TOmoJIorudeH 3apsaa. C moMoIiTa Ha KOMIFOTBPHO-
CUHTE3UPAHU XOJOTPaMH, MPU KOHTPOJHMPAHU HAYadHH YCJIOBHS, 33 MBPBU MBT EKCIEPUMEHTATHO ca
TeHepUpPaHH ThMHH CHOIIOBE ChC CIIMPATHO-CThIANEH THI (a3oBa auciokanus [A36]. [Tokazano e, ue
HampeyHaTa UM CKOPOCT HapacTBa ¢ HaMaJsBaHE Ha JIbJDKMHATA HA THMHHS CHOIl M C TOHFIKAaBaHE Ha
BUCOUYMHAaTa Ha (a3oBUs CKOK. J[aHHWTE, TMOMYYEHH IO EKCIEepUMEHTAJIeH NbT U Ype3 YUCICHH
CUMYJAIlMK, ca B MHOTO J100po chriacue. EAHOMEpHHTE THMHM CHOMOBE C TUCIOKAlKsg OT THM ,,pBO-
crMpalia® IMaT T0-BHCOKa HalpedHa CKOPOCT, IbJDKAIA ce Ha TPaJHeHTUTE Ha (a3aTa B HaIpaBJICHUE,
NEPIIEHINKYISIPHO HA €HOMEpHATa YacT Ha AuCioKanusaTa. M 3a aBara Tuma e BaIMHA TEHACHIUATA HA
MOHMKaBaHE Ha JUHAMHUKATa NP TMOBHIIABAHE HA HAcUIIaHeTo Ha HenuHeiHocTTa [A36]. B [A56]
MyOIMKyBaxXMe MbPBUTE €KCIIEPUMEHTAIIHU U CPAaBHUTEIIHU YUCIICHU PE3YNITAaTH, JOKA3BaIlH, Y€ BUXPOBU
JIMITIONHN C IPOOEH TOIIOJIOTHYEH 3apsi/] MOTaT J1a BOJAT U MPEHACOYBAT HH()OPMAITMOHHH POOHH CHOTIOBE.
Pesynrarure 6sixa u30panu u npenedyaranu BB Vitrual Journal of Ultrafast Science, koeto e ormenka 3a
KayecTBOTO MM. B nBe mocnenBamm padotu [A61.A63] mMoaenupaHeTo Ha €BONIONUATA HA MOAPEIACHU
CTPYKTYpU OT TONy-O€3KpallHW BHXPOBH JUIONU TMOKaza (OpMHUpaHE Ha BBIHOBOJHU CTPYKTYpPH,
MOJIXO/ISIIM 32 Ch3/laBaHEe HA BBHIHOBOIHU CHETUHHUTEIH W PA3KIOHHUTENH, JTOKATH3UPAHH B PAMKHUTE Ha

CEUEHHUETO Ha €/IMH Ja3epeH CHOII.
4.11. Karo cnemsamo HMBO Ha MYJITHIUIEKCUPAaHE HA CUTHAJIUTE B ONTUYHMTE KOMYHHUKALHUH,

HAATPaXkJaIlo cera IOJA3BaHOTO MY/ITHILICKCHpaHe M0 Ab/KHHH Ha BbiaHuTe (Texumka WDM,
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Wavelength Division Multiplexing) B MomeHTa ce u3ciieiBa MyJITHILUICKCHPAHE MO MOJOBa CTPYKTypa
(rexuuka MDM; Mode Division Multiplexing). [Tpu nemynrumiekcupaneTo Ha CUrHaIa KPUTHYHO BaYKHO
¢ MICHTU(UIMPAHETO HA TOMOJOTMYHMSA My 3apsa. B emna or mocienuure Hu paboru [A78]
nyOJMMKyBaxMe TeXHHKa, OazupaHa Ha MHTEP(PEPOMETHP C MHBEPTUPAHO TIOJIE, IPU KOSTO MOXE Ja ce
uAeHTH(GUIMPpa KaKTO a0CONIIOTHAaTa CTOMHOCT, Taka W 3HAKBT Ha TOHOJOTWYHHUS 3apsn. Kato
JIOIBIHUTENCH eeKT, 0e3 HUKAaKBa MPOMSIHA HA CXEMaTa, YCTPOMCTBOTO MOXE Jia Obe MPUIOKEHO 3a
KOHTPOJI Ha OTMECTBAHETO MEXIy (PEMTOCEKYHJHH HMMIIYJICH B IPOCTPAHCTBOTO C pa3lelIUTEIIHA
CIIOCOOHOCT OT €IMHUIIM HAaHOMETPU. MeToIbT pasriekxaaMe KaTo 0coOOSHO MOJIe3eH 3a MpeL3Hn pump-

prObe'eKCl'IepI/IMCHTI/I C BUCOKa pa3/ICIIUTCIIHA CIIOCOOHOCT BBB BPEMCETO.

5. YucneHo ca MojeaupaHe Ha HABIHO-ONTHYHU CXEMH 3a MapaleiHo BOJEHE, NPEBKIIOYBAaHE H
pa3KIIOHSBaHE HAa CHUTHAIHU CHONOBE. DHU3MUECKUAT MEXaHW3bM Ha MPOLECHTE € MHAyIupaHaTa (as3oBa
MOTyJIaIIHs.

5.1. TlokaszaHa e BB3MOKHOCTTa 3a F€HEPMPAHE Ha JOIBJBALIM CE JBOMKH OT CBETIM M THMHH
UMIYJICH 4Ype3 HapyllaBaHe Ha ITBJIHOTO BBTPEHIHO OTPAXCHHWE Ha TpaHMIATa MEXAy JHHEHHA H
HenuHelHa cpena [Al8]. Cxemara € mpuBJICKaTelIHA C TOBA, Y€ KbCH HMMITYJICH Ha €/IHA JABJDKMHA Ha
BBJIHATA OTHOCHTEIHO MPOCTO MOraT Jia c€ M3IOJ3BaT 3a NeHepupaHe Ha JABOMKU OT CBETHJI U ThMEH
UMIYJIC Ha Jpyra AbDKMHA HA BBJIHATA, €BEHTYaJHO C IMOHM)XKEHA MPOJBIDKUTETHOCT M E€HepreTuyHa
€(EeKTUBHOCT.

5.2. Tlokasano e TeopeTnuno [A21], 4e IPBHCTEHOBUIHH THbMHHU COJMTOHONOMOOHU BBIHH MOTaT
Jla IPOBEXJAT MapajeHO HIKOJIKO CUTHAIHU CHOMa 0e3 MPeXBbpIJIsIHE HAa IIYMOB CHUTHAJI MEXIY TAX.
Y CTpOoNCTBO, M3TPaJICHO Ha TO3W MPHHIUI, O MOTJIO J1a C€ Pa3riiexkaa KaTo ,,HAITbJIHO ONTHYEH Kaden™ ¢
MOTEHIAITHO TPUIIOKEHUE 32 BHCOKOCKOPOCTHO MapajiesHO MpeJaBaHe Ha JaHHU HA KbCH PA3CTOSHUS.

5.3. Teopernuno € mokazano [A22], ye € BBE3MOKEH TapaieeH PeXHM Ha PaspOCTpaHEHHE Ha
CHTHAJIHU UMIMYJICH B TPAJIMEHTHH, HEIMHEHHHN BBIHOBOAM, (POPMUPAHN MEXKIy CBETIH CHOIOBe. Te3n
KOHTPOJIHH CHOIIOBE C€ pa3NmpoCTpaHsBaT MapajesHo, B PeKUM Ha HEB3aUMOJICHCTBYBAILlU CH €THOMEPHHU
MPOCTPAHCTBEHU COMUTOHU. Cxemara MposBsBa 3HAUUTEIHA CTAOUIHOCT MO OTHOILICHHUE HA (IIYKTYyallluH
B HMHTEH3UTETa Ha KOHTposiHUTE cHomoBe (£10%) M KbM OTKJIOHEHHS Ha CHUTHAJIHUTE CHOIIOBE OT
CchOCHOCTTA (£25%).

5.4, Ha ocHOBaTa Ha 4YHCIEHM CHMYJIAlUH € II0KA3aHO, Ye KBAa3U-IABYMEPHHTE TBHMHH
MPOCTPAHCTBEHU COJUTOHM MOTaT Ja NpeAW3BHKAT paslieBaHe HAa BXOJHU NPOOHU CHOMOBE B
KOHTpOJIpaH Opoit Bropuuau cHomose (o1 1:1 1o 1:9), eBeHtyanHo ¢ perynupyema edektuBaocT [A27].
Kontponupanero Ha pexxuMa ce U3BBpIIBA Upe3 MPOMsIHA Ha pasnpeiesieHHeTo Ha (a3ara Ha TbMHUTE
CHOIIOBE U Upe3 MHTeH3UTeTa Ha (hOHOBUS cHOM [B4].
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5.5. B [A37,B10] uncieHO € MOJENMPAHO IPEBKIIOYBAHETO HA EMH BXOJIEH ONTHYEH KaHAI KbM
n30paH M3XOJEH KaHaj upe3 MpoMsHAa Ha TUla Ha (pa3oBara AUCIOKAIUS M YIpaBlieHHUE Ha TUHAMHUKATa
HAa MHIYLHUpaHUS OT THMHHS CHON BBIHOBOJ. I[IpekoHdurypupanero Ha cxemaTa ce HM3BBPIIBA upe3
IpoMsiHa Ha TUMA Ha ¢a3oBara IUCIOKAIMs, BH3NPOU3BEXKIaHA OT CHHTE3UpaHa Xoyorpama. Msxonnute
KaHaJu, CbOCHU C BXOJHHUTE, CE€ aJpPECUpaT C E€IHOKPATHO 3apeleHU ONTHUYHU BUXPOBU COJUTOHH, a
HECHOCHUTE — C €IHOMEPHU ThbMHHU CHOIIOBE C KpailHa AbKMHA U (Pa30BH JUCIOKAIMHU OT ChOTBETHUS
cmeceH Turl. OneHeHara eHepreTuuHa e()eKTUBHOCT € BUCOKa (Hag 56% B egHOMepHa KOH(UTrypanus u
Haza 47% B IByMEpHA) IIpU IPUEMIIMBO HUBO Ha IPEXBBPIISHUS apa3UTEH CUTHAJI MEK/y KaHAJIUTE.

6. B Maxc Ilnank MuctuTyTa no xBanToBa ontuka (I'apxunr, ['epManus) yyacTBax B pa3paboTkara
Ha (peMTOCeKyH/IHa cHUCTeMa TI'eHepaTOp-pPEereHepaTHBEH YCWIIBATEN, H3IbyBalla TpaHCcHOpPMAIMOHHO-
orpann4eHu 35-peMToceKyHIHM UMITyJcH ¢ yecToTa Ha noBropenue 100kHz m eneprus ot mam 6u) B
umnync [A42,B11]. Peanu3anusita Ha mpoekTa OOCIUHHM YCHIIMSITa Ha HM3CIEIOBaTeNicKa rpymna ot 4
YOBEKa, 3a Mepuo/l OT HaJl TPU FOJUHU. JIMYHUAT MU IPUHOC B MIPOEKTA C€ CHCTOU B (2) ONTUMHU3UPAHE Ha
(beMTOoCeKyHHHUS TeHEepaTop [0 PYTUHHO IMOCTHraHE Ha CHEKTpajdHa MIMpPHHA OT 32NM B pexuM Ha
CHHXPOHM3AIlMs Ha MOJIOBETE M CKbCABaHE Ha umMmyiacure jgo 24fs, (0) aHamu3 Ha aucrnepcusra 0
YETBbPTHU MOPSABK B PEr€HEPATUBHUS YCUJIBATEN U B MOCJIEBAIIMS NPU3MEH KOMIIPECOp M MOJ00p Ha
ONTUYHUS MaTepHaj 3a U3paboTBaHE HA MpHU3MHTE, (B) MycKaHe B JieiicTBUEe Ha Oe3aucrepcHa (B TpeTH
nopsinbk) 4f-cucrema ¢ TednokpucraneHn ¢azoB momynatop BbB Dypue-paBHHMHAaTA U pa3paboTBaHEe Ha
TEeHETUYEH AITOPUTHM 3a aJallTUBEH KOHTPOJI HA MPOIBIKUTEIIHOCTTa HA KOMIIPECUPAHUTE UMITYJICH, (T)
pa3zpaboTBaHE Ha aBTOKOPEJATOpP M HAa CXeMa 3a JIBJITOBPEMEHHO CTa0WIM3MpaHE Ha MO3ULMATa Ha
Ja3epHUsl CHON B MpocTpaHcTBOTO (Ha Oa3ara Ha CCD-kamepu u ornenana, MOHTHpPaHH BBPXY
nue30KepaMuuHu npeodpasysarenu). C Ta3u yHHUKaJIHa 3a BPEMETO CH CHCTEMa, B €KCIEPUMEHTH C MOE
y4acTHe, ca MOoJyYeHHU CICAHUTE Pe3yiaTaT, MUTHpanu oo1io Haj 411 metu:

6.1. MsmepeHo e BIIoBOTO pasnpesieeHHe Ha (DOTOETEKTPOHUTE, T€HEPUPAHH B PE3yJITaT Ha
HajAMparoBa HoHHW3alMsi, B o0jacTTa Ha IUIaTOTO. [IpM enunTHYHA NOJSApU3aLUs eIEKTPOHUTE ce
reHepupar MoJ HEHYJEB BI'bJI COPSIMO JIbJIraTa OC Ha eIuIcaTa. YCTaHOBEH € SICHO M3pa3eH e(ekT Ha
dopMHupaHe Ha BTOPO IIIATO, IIPU TIOCTOSIHEH BB 0T mpubH3uTento 30° cpsiMo mbpBoTo iato [A39)].
[TpenyioskeHo e o0sicHeHue Ha 0a3zaTa Ha MHTepQEepeHIHs MEeXIY JIBa KaHajla Ha HaJlparoBa HOHU3AIMS.
N3cnenBaHeTro Ha CHEKTpPUTE HA JUPEKTHUTE EJIEKTPOHM II0Ka3a OCLWIALMK, ABDKAIUM CE Ha
uHTep(epeHIs Ha TPAeKTOPUU Ha TYHENIHpaHe, KOraro HiAMa pas3celiBaHe OT MOTEHIMalla Ha aTOMHUS
octatrbk [A40].

6.2. B MamabeH eKkcriepuMEHT ¢ Ta3u JIa3epHa CUCTeMa M ¢ ycTaHoBKa oT MHctuTyT “Makc Bopn”

(bepnun), mo3BossiBalla MPOCTPAHCTBEHA PETUCTPALIMS HAa TPOAYKTUTE HA HOHU3ALMATA U, BIIOCIIEACTBHE,

nbiien kuHemartuueH ananu3 (COLTRIMS — cold target recoil ion momentum spectroscopy) Oe
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u3cieBaHa HEToce0BaTeHaTa ABorHa WoHm3anus Ha Ar u Ne. M3mepBaHusTa Osxa MpOBEIACHU TPU
MHTEH3UTETH, IMPU KOMTO MOJCIBT Ha pa3CeiiBAHETO Ha EJCKTPOHHTE M MEXaHW3MBT Ha YAapHa
HOHM3aIMs HA €HOKPATHO 3apeleHus HOH ce OYakBa Ja ca 3a0paHeHH OT CHEPreTHYHU ChOOpa’KeHHS.
[Tonyyenure mannu nokazaxa [A43, A44] npoTHUaHETO Ha MPOLEC Ha JAUPEKTHA yaapHa HoHuzanus. B
paMKHTE Ha KIACHYECKUS MOJET TOBa O¢ OOSCHEHO C IOHIM)KAaBAaHETO Ha MOMEHTHATa CTOMHOCT Ha
HOHU3AIMOHHUS MMOTEHIMAI HAa €IHOKPAaTHO 3apelieHHss HOH OT CTpaHa HAa HMHTCH3MBHUS CBETIMHCH
UMITYJIC.

6.3. B [A67], B CbTPYHHYECTBO C HEMCKM €KHII, B MaIl[abeH EKCIEPHMEHT, BbBEIOXME HOB METO/I
3a MPSIKO M TOYHO M3MEpBaHE Ha JAMCIEPCHATA HAa MOKA3aTelis Ha MpedynBaHe. MeToIbT ce OCHOBaBa Ha
perucTpupaHe Ha mpoMsiHaTa Ha a0CONFOTHATA (a3a Ha CBPBXKBC (DEMTOCEKYH IEH UMITYJIC BCJICACTBHE HA
pasznukara Mexay (azoBa M rpyroBa CKOPOCT B AMCIIEPCUBHA ONTUYHA cpeza. M3mon3BaHa 0e ycTaHOBKa,
Harno100sBamma nHTephepoOMeThp, U3rpajcH ¢ aBa (Ha30BH M3MEPUTEI Ha a0COMOTHA (a3a, BCCKU SIUH
paborent Ha Oa3ara Ha HaauparoBa HoHuzamus. Beceku oT nBata a3oBH M3MEPHUTENS € B ChCTOSHUE /1a
peructpupa M3MEHEHHEeTo Ha (pa3ara Ha oOpasel], KaTo EJAMHUAT WU3MEpUTeNl Oe IMOJI3BaH 3a OIOPCEH,
BTOPHSAT — 3a U3MEPBaHEe Ha BIMSHUETO Ha oOpasena. B To3u ekcriepument [A67] TUpEeKTHO € JOCTUTHATA
OTHOCHTEJIHA TPELIKA OT 10, OuepTanu ca MbTUIIATA 32 MO-HATATHUIHO Pa3BUTHE HA METO/a, KOETO LI
M03BOJIM O€3MpEIeICHTHO YBEIMYaBaHe Ha TOYHOCTTA MY.

7. B [E1] exciepuMeHTAHO Cca M3CIIEBAHM TIPOLIECHTE HA YIapPHO MPEJaBaHe Ha EHEPTHs B MapH
Ha SI ¢ BHCOKa IUTBTHOCT, NPH pe30HaHCHO PamaHOBO s1a3zepHO BB3OyxmaHe. M3cienBaHo € BpeMeBOTO
noBefeHne Ha penuna emucud B obmactra or 300 nm mo 800 nm. YcraHoBeHM ca MHKpPOCEKYHIHHU
3aKbCHEHHSI Ha MaKCHMYMHUTE Ha €MUCHHTE TPH BB30yXIaHEe ¢ HAHOCEKYHIHH MMIyJcH. YucieHure
CHMYyJIalli¥ TI0Ka3axa, 4ye BEPOSTHUAT MEXaHU3bM € (POPMHUPAHETO Ha JBITOKHBEEI] MOJEKYISIPEH HOH
Sr,". OcBeH ynapHHs MeXaHM3bM Ha BB30YKIaHe Ha okoso 30 HuBa Ha ST, pa3pabOTEeHHAT YNCIIEH MOJEI
BKJIFOUBA TMPOIECUTE HAa 3axBalllaHE Ha JIBYCHHETO, AacOIMaTHBHA WOHHM3ALUS W JUCOIMATHBHA

pexoMOuHaINS HA Sr,".

Codus, 11.06.2021r. [ mpod. Anexcanabsp [dpaiimry /
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