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Penjensus

Ha [IMcepTalMoHeH TPy 3a MPUCHK/JaHe Ha HayuHaTa U oOpasoBaTe/iHa CTerneH “mokTop”

aBTop: Moxamen Encaiieq Hepan A6y1annaun Moxamef, pe/joBeH JOKTOPaHT B VA c HAO -
BEAH

tema: “Solar Transients From The Sun to Earth: Coronal Bright Fronts, Radio Bursts,
and Energetic Protons”

pelienseHT: o1l A-p Kocraguuka Kensaskosa Kosesa, IHCTUTYT 3a KOCMUYECKH M3C/IE/IBAHUA U
TexHomoruu - BAH

PelleH3usATa e U3rOTBEHA B U3ITb/IHEHHUe Ha 3arnoBes NoO 155/03.04.2024 r. Ha JupekTopa Ha A
c HAO u Ha pewienye 1o rpoLefypara Ha »ypu (IIpoTokos ot 10.04.2024).

1. O06mja xapakTepUCTHKA H OL[€HKA Ha {HCePTAl{HOHHHUSA TPYA.
[TpecTaBeHUAT 3a peLieH3Us JUCcepTalldOHeH TPY/ € OT 138 cTpaHuLM ¥ BK/TOUBa 16 Tabmuiiy,
77 durypu u Haf 320 M3MOM3BAHM JUTEpaTypHU W3TOUHHKA. B cTpykTypara Ha guceprauusaTra ca
BK/TFOUEHH CBII[0 CIIMCBLM Ha ChKpALlleHUsATa, Ha QUrypure 1 Ha TabIULKTe, CIIMCHK Ha W3II0/3BaHUTE
nuTeparypHH M3TouHuIM. CTPYKTypaTa Ha JMCepTaLiOHHHUs TPY/, Cé ChCTOH OT BbBe/CHUE, TPH [/aBH
Y 3aK/II0UeHNe U 6 JOMbJIHUTETHU IPUITOXKEHU.

HacrosiaTa fgucepranus ce GpoKycupa BbpXy U3C/Ie/jBaHe Ha K/IHOUOBH aCreKTH Ha C/TbHHIEBATA
AKTUBHOCT M HeHHUTe Bb3/eHCTBUA BbPXY KOCMHWUECKOTO BpEME. CnerudyyHUTe TeMH BK/IHOUBAT
y3yuaBaHe Ha Pa3npOCTPaHEHMeTO Ha KOPOHA/IHK Bb/IHH, NPEJU3BHUKAHH OT H3XBBPIIHE Ha KOpOHa/IHa
Maca M CIbHUeBM uH30yxBaHuUf, H3C/Ie[[BaHe Ha C/IbHUEBUTE paino u3byxsanuss ot Tun I u
IIPOTHO3UpaHe Ha ChbOUTHS, CBbP3aHU ChC CIbHUEBH enepruitiy yactuuu (SEP).

V3cnenBaHusaTa B AWCepTalMATa MMaT 3a Lesl Ja pa3sKpusaT OCHOBHWTE ¢hr3rUeCcKy IpoLecy,
CBbp3aHW CBC CABHYEBMTE €pYNTUBHM sB/I€HHs, Upes3 HabmrofeHusT U MOJe/IvpaHe, KaTo
CBII[eBPEMEHHO Pa3BHUBaT B3MOXXHOCTH 32 TIPOTHO3MPaHe Ha KOCMUYECKOTO BPEME.

TTpe/icTaBeHUAT 33 pelleH3us TPYA MpefcTaB/ABa My/ITH-AUCLHTIMHApHA pabora, B KoATO Ce
pasr/IeX/aT pasIMuHK MPexodHH npouecy Ha CTBHIETO. B paborarta ca pasriejaHd 0OCTOWHO TpH
acrieKkTa OT cTbHUeBaTa (M3MKa W XeTMo(U3MKaTa, @ MMEHHO KOPOHAa/HW BB/IHH, pajiio 130y xXBaHUS
trr 111 ¥ CTbHUEBU BUCOKO-eHeprUiHM UaCTHIIN.

BbB BBBEJEHMETO W3UepIIaTe/THO e OTMUCAHO aKTyaTHOTO ChCTOSTHHE Ha Hay1HHTE W3C/IeBaHNS,
CBBbP3aHM C Pa3MUHUTE MPEXOJHU CJTLHUEBH SBIEHHMSA, KOUTO Ca TACHO CBbP3aHH c pa3bupaHeTo 3a
(hr3MKaTa Ha CTBHUEBATa KOPOHA U HelHaTa BPb3Ka C epynTHBHUTE MPOLECH Ha CrbHLETO.

B I'laBa 2 ce u3cie[Ba Bph3KaTa MeX/y MHTEH3UTETa HA TEOMarHUTHHUTE Oypy ¥ C/TBHUEBUTE
aKTHUBHM TPOSIBH. 3a Iie]Ta Ca U3MOI3BaHN PEKOHCTPYHPpaHH 3D Mozie/id Ha KOPOHAJ/IHW U3XBBPJIAHUSA
pa maca (KMM), kaTo ce TofuepTaBa 3HAUEHWETO Ha OTUMTAHETO Ha CKOPOCTTa HA KM wu
OpMEHTAL[UATa Ha MarHUTHUTE CTPYKTYPH 3@ TOUHOTO MPOTHO3UPAHE Ha KOCMHUECKOTO BpeMe.
M3cnenBaHy ca 26 KOPOHATHU APKU (DPOHTA, HabmogaBanu B neproga ot 2010 go 2017 T, CBBP3aHH C
MPOTOHHKU CHOMTHs. AHa/M3MpaHa e KMHeMaTHKaTa Ha yAapHUTe BBJIHW Ha pa3uUYHKA BUCOUMHU B
ClbHYeBaTa KOPOHa M Ca OTpefie/IeHH T/la3MeHHTe MapaMeTpH 1o Bpeme Ha Te3H epyNTHBHU CHOUTHSL.
3a BCHUKM WM3C/IeNBaHK ChOWTHS Ca MAEHTH(QULIUPAHW W3TOUHWL[UTE BBPXY CTBHUEBHS JMCK. Karo



npuMep Togpob6HO e pasmiesaHo cbbutheto or 11 Maii 2011 r. IlpeacTaBeH e w3uepriaTeneH
CTATUCTUUECKW aHaJIu3 Ha KUHeMaTUYHUTe XapakTepUCTHKU W TUla3MeHHTe TlapaMeTpyd Ha
KODOHAJ/IHUTE BBJIHH.

[TpaBu BreyatT/ieHWe JIMYHUSA TIPUHOC Ha JOKTOPAHTa, a UMEHHO:

1) TecTBaHe U OTCTpaHsABaHe Ha rpewiky, B Gubmioreka Ha Python (makera Wavetrack) ¢ oTBopeH Kof,
3a aBTOMAaTHUHO OTKpHWBaHe W TNpOC/e/sgBaHe Ha KOPOHa/lHM BBAHA W CBbp3aHUTE
B/aKkHa/mpoTybepaHcu. TlpeAcTaBeHH ca NMPUMEPH, KOMTO [J@MOHCTPHPAT TNMPU/IOKEHHWeTO Ha MakeTa
Wavetrack.

2) W3cnenBaHe Ha Bpb3KaTa MeX[y peKoHCTpyupaHuTe 3D Mofenn Ha KOPOHA/HO M3XBBpJIAHE Ha
Maca ¥ MHTeH3UTeTa Ha TeOMarHUTHUTe OypH.

I'maBa 3 ce ¢okycupa BbPXy C/IbHUeBM pafuo usbyxsanus tumn III. Mogenpanu ca
[la3MeHUTe T[apaMeTpd MW KODOHa/JHHWTe MarHWTHM 1osieTa. IIpefctaBeHM ca  OCHOBHHMTE
XapaKTePUCTUKH Ha ClIbHYeBMTe paguo usbyxeanms ot Tun 1. TlogpoGHo ca omucaHu
roc/ejoBaTe/THUTe eTand Ha oOpaboTKa Ha [JaHHWTe W Ca Tpe/CTaBeHH pe3y/lTaTUTe W TAXHOTO
Th/KyBaHe. VI3mon3BaHM ca [JAHHH OT YeTUPW KOCMHUYECKH MHCHH, a4 HWMEHHO Wind/WAVES,
PSP/FIELDS, STEREO-A/SWAVES, and LOFAR. AHa/13yipaHu Ca XapaKTepUCTHKUTE Ha ropejniia
or paguo wusbyxsanusi ot Tun III, HabmogaBaHu Ha 3 ampui 2019 r. UpeHTuduuupaHu U
xapakTepusupanu ca 16 paguo u3byxsanus. OnpefiesieHd ca pejyua TapamMeTpyu Ha H3C/ie/iBaHnuTe
AB/IeHUs] U Ha OKOo/IHaTa Iutasma. CpaBHsIBaHeTO Ha pe3y/ITaTuTe OT aATepHaTHBHU MOJe/H NOTIpUHACH
3a mojobpsBaHeTO Ha Hameto pasbupaHe 3a (U3MUECKHUTE YCIOBUA, KOWTO BMSAT BBPXY
pa3npoCcTpaHeHHeTo Ha pajiuo W3TbUBAHMS B KOPOHATA.

B I'naBa 4 ca W3C/IeBaHN CTBHUEBH BMUCOKO HEePrHMHHM YaCTWL[W/TIPOTOHH. AHANMU3MPaHH Ca
62 OTHENHM epYNTHBHM ChOMTHS, BCSIKO OT KOMTO C sicHa acouuanust ¢ EUV BbIHM 1 3abe1eXXMMo
yBe/MuaBaHe Ha MoToKa NPOTOHH. MOJeNMpaHu Ca TSXHOTO YCKOPeHHEe W TPAeKTOPHH I10 BpPEME Ha
KOpOHa/IHU ylapH# BbaHK 0T CibHIeTo go 1 AU. PesynraruTe OT MO/J€/TMPaHEToO Ca CPABHEHH C in-
situ u3mMepBaHusl.

BaykeH TIPUHOC Ha [JOKTOpaHTa e pa3paboTBaHeTo Ha MO/eJl 3 IPOrHo3upaHe Ha CIbHUEBH eHepTUHU
yactur (SEP).

Pe3ynTaTuTe OT M3C/IeBAHETO Ca BaXKHHM 3a Pa30MpaHeTo ¥ MPOrHO3MPAHEeTO Ha M3/TbUBAHETO Ha
YaCTHIM C BUCOKM eHepruu oT CiabHIeTo. Upes MofenvpaHe Ha JMHaMKKaTa Ha ylapHATE BbJIHU 1
YCKOPEeHHeTO HA YacCTULIUTe B C/IbHYEBAaTa KOPOHA, M3C/Ie/[BAHETO IPEe/JOCTABA [IeHHA nHdopmaLusa 3a
daKkTOpUTe, KOWTO B/MSIAT BbPXY YCKOPEHHETO Ha YaCTULIMTE ¥ TEXHHS TPAHCIOPT OT C/BHLETO [0
3emsrTa.

BaykHO 3aK/TFOUeHHe e, ue TPaJUeHTHTe B TI/Ta3MeHHTe TlapaMeTpy MeXx/ly ChCeiHNTe CTPUMEDH,
06/1aCTHTe OT CMOKOWHOTO CTBbHLIE M KOPOHAHHUTe JIyTIKW Ca OTpe/ie/isiiy 3a Mnpoljeca Ha yCKOpeHH1e
Ha wacthuuTe. PesysrtaTTe, TIPe/ICTaBEHH B JjUcepTauuMsaTa O1xa JAOTpUHECH 3a pa3paboTBaHeTo Ha
MOZIe/TH 3a BITOCPOYHO MpOTHO3MpaHe Ha SEP crOuTHS.

B mocriefHaTa uyacT OT JWCepTaLisTa Ce NMpaBy KPaTbK Tpersief] Ha MojydeHuTe pesyrrari.
Cuumam, ue msxHama opmyaupoeka, camama oucepmayusi, Kakmo u asmopecpepama Kem Hesl,
0mpasfeam KOPeKIMHO U NBHO CbWYHOCMIMA HA pesyaimamume, nocmuzHamu é npoeedeHemo Hay4yHo
u3cneosaHe.

2. OI.IEHKa Ha aKTya/ITHOCTTA H CTelneHTa Ha No3HAaBaHe Had npoﬁnema.

TemarukaTa Ha OUCEPTALUOHHHA TPY[ e aKTya/sHa " aKLieHTHpa BBPXY H3cseBaHeTO Ha
K/FOUOBM aCTeKTU Ha C/AbHUEeBHUTEe aKTHBHU TMPOSABU H TAXHOTO B’b3A€ﬁCTBI/Ie BBPXY KOCMHUUEeCKOTO
BpeMme. B rnpencTaBeHUa 3a peLieH3Us TPYA pa3MyHuTEe npexogHu TpouecH Ha CJTT:HL[GTO ce
pasriexzjaT B eJMHHA paMKa, KaTo ce roguyepTaBa TeEXHUSA B3aUMHOCBBP3aH XapakKTep.

M3no3BaHu ca CbBpeMeHHHU MOJeIN U MeTOoau 34a 06pa60TKa Ha Ha6J'[I-O,E[aTeIIHI/ITe AaHHHA.






