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WHC TUTYT N0 ACTPOHOMUA C HAUMOHAITHA
ACTPOHOMUYECKA OBCEPBATOPIUA - BAH

CTAHOBMIIE

oT

nou. a-p Anroanera Emuiosa AHTOHOBA, UucTutyT mo acrponomus ¢ HannonasaHa

acTpoHoMu4ecka oocepBaropusi, BAH

3a JUCEPTaLOHHUSA TPy 3a IPUCHKAAHEe HAa Hay4yHaTa U oOpa3oBaTesHa CTerneH ,,JOKTOp™ Ha
r-u Moxamen EnCaiien Hegan AOGyaAnnann Moxames, JOKTOPAaHT OT mporpama ,,Xenohusuka®,
npodecroHaHo HampapieHue 4.1. Ousuyecku HaykH, obnact Ha Bucuie obpasosanue 4. [Ipupoanu
HayKM, MaTeMaTuka U MHpopmaTtuka B MHCTUTYT Mo actpoHomus ¢ HaumoHanHa acTpoHOMHuecka

obceppatopus, BAH,

Ha Tema ,,C1bpHYeBH TpaH3ueHTH oT CibHIETO 10 3eMsTa: KOPOHAJIHH SIpKH (PPOHTOBe,

O0bp3H pagHoH30yXBaHHUS U eHEPrUTHYHH MPOTOHH *

O0mu pganmHm: JlucepralMOHHMAT Tpyd Ha r-H Moxamen cbabpka 138 crpanuim,
BKJtouBau 77 ¢urypu (50 B ocHoBHHS TekeT u 27 B [Ipunoxenusta), 16 tabauim (14 B OCHOBHMS
TekcT U 2 B [Ipunoxkenusra) u Hax 250 uutupanu u3touHuka. ChabpiKa MeT IJIaBH, TbpBaTa OT KOUTO
YBOJ, a B IIOCJEeJHAaTa ca CHCTeMaTH3MpaHH OCHOBHHTE pe3yJTaTH W ObAeld IJIaHOBE, KaKTO M
[Ipunoxxenue ¢ pombiaHUTeNHa MHpopMalms o ['naeu 2, 3 u 4. [lyGnukauuure 1Mo JUcepTaumsaTa u

Hay4YHHUTC IIPUHOCH Ha NJOKTOPAHTa ca NPEACTABEHU B OTACIIHU MPUTIOXKECHUA .

I'-H Moxamen e HasHaueH kato gokropaHT B MA ¢ HAO npe3 suyapu 2020 r., mox
prKoBOACTBOTO Ha Aol. A-p Kamen Kozapes, a ot 30. 09 2020 r. go 21. 02. 2024 r. paboTu u kato

uscnenoBares B MA ¢ HAO, otnen ,,CabHLE U CIbHUEBA cUCTEMA®.

XapakTepHcTHKAa Ha HAyYHHTe NPHHOCH HA KaHauaara: Hay4yHuWTe NMPUHOCH Ha I-H
Moxamen ca 6€3CTIOpHH U MOTaT Ja Ce XapaKTepu3Upar Kato 0002amaAeaHe Ha CbU{eCmeyeaujume
3HAHUA 6 obnacmma HA XeaUOPU3UKAMA U KOCMUYECKMO 6peme (upe3 M3CleJBaHHMs Ha
[POSBU Ha CIIbHYEBA aKTUBHOCT B pPa3jIMYHHU AMANa3OHHU Ha €JIeKTPOMArHWTHHS CHEKTBP U TAXHOTO
BJIMSHME BBLPXY KOCMHYECKOTO Bpeme). [IpencraBeHara auceprauus e OasupaHa Ha HaOJIOAaTesieH
marepuan ot kocMuyecku (SOHO, SDO, PSP) u nazemuu Tteneckonu (LOFAR). 3a ananms ca
W3MOJI3BAHHM DPa3/IMYHM MOJENH, €AMH OT KOMTO (3a NpeAcka3BaHe Ha TOTOLUTE HA EHEePreTHYHU

CJITbHYEBH NTPOTOHM) € pa3paboTeH OT JOKTOPAHTA.



B nuceprauMsaTa ca HanpaBeHW INOAPOOHM M3CNENBAHWA Ha HAKOJKO BUAA MpPOSBU Ha
CITbHUEBA AKTMBHOCT M TAXHATAa B3aMMOBPB3KA, a MMEHHO: M3C/ie[lBaHa € JAWHAMMKara Ha 26 spku
KOpPOHAJHM (POHTa B PAHHU CTajMH, AHArHOCTMLMPAHM ca CibHueBM u30yxsanus or tun I,
W3C/IeBaHK Ca OCHOBHM XapaKTEPUCTUKH Ha EHEPreTHYHH CIIbHYEBM NMPOTOHM M ca pa3paboTeHu
MOJENM 3a NpPENCKa3BaHe HA TEXHWUTE MOTOLMTE. BCHYKM Te3W sIBICHUS BIMSAAT HA KOCMHUYECKOTO
BpeMe M ca MOTEHIMATHO OMACHH KaKTO 33 KOCMHYECKMTE M HA3EMHH TEXHOJIOTMH W MHPPaCTPYKTYpa,
TakKa U 3a YOBELIKOTO 3[[paBe. 10Ba MpaBU U3CJAEIBaHUATA aKTyaTHU U BXKHU.

B criMchbka Ha ITy6IMKALMUTE CH IOKTOPAHTBT Ipe/cTaBs 7 pedepupanu MyOnvKkaluy, Ha 3 ot
KOWTO TOM € IbpBM aBTOp, a B APYrd JABe ¢ BTOpHM aBTop. Ilpencrasenn ca u 2 pedepupanu
My G/IMKALIMH, KOUTO HE Ca BKJIFOYEHH B AUcepTauuaTa. B cneumanusnpanara 6asa naHHHU SAO/NASA
ADS, mogmbpxaHa oT Xappapickus yHuBepcuTeT ¢ ¢unaHcupane oT NASA, ca orpasenu 28
MyGNMKALMK C y4acTHeTo Ha r-H Moxawmen, oT kouTo 10 ca pedepupanu. 3abenssaHuTe He3aBUCUMH

umuraty ca Hag 30.

Bakurouenne: [locTbIMIATa JOKYMEHTaLKs 3a NpUIOOKMBaHe Ha Hay4yHaTa W 0OpasoBaTesHa
creneH ,,oktop® ot r-d Moxamen EnCaiien Henan AGynAunavH Moxamen € B CbOTBETCTBUE C
M3UCKBAHMATA Ha 3aKOHAa 3a pa3BUTME HA aKaJeMWU4yHus cbcTaB B Pemy6ivka Boiarapus, c
[paBuiHMKA 3a TIPUIAraHeTo My u ¢ IIpaBuiiHMKa 32 YCTIOBMATA W Pefia 3a NPUAOOMBaHE HA HAYYHU
CTENeHM W 3a 3aeMaHe Ha aKaJeMM4HM IbkKHOCTH B WHCTUTYTa mo actpoHomus ¢ HamwonanHa
acTpoHomuuecka obcepsaropus, BAH. Ilo oTHowenne Ha obemMa M Ha CBABPKAHHMETO,
JMCEPTALIMOHHUSAT TPY/ ChOTBETCTBA HA W3UCKBAHWATA HA MPABUJIHMKA HA MbPBUYHOTO 3BEHO. I'-H
Moxamen uMa 6e3CTIOPHU ¥ OPUTMHATHM aBTOPCKH MpuHocH. Tol npuTexasa 3a1bl1004CHN 3HAHUA U
yMeHHS1, KaKTO M 6e3CMOpHH CIIOCOGHOCTH 32 CaMOCTOSTENHA HayYHa paboTa.

Ouenkara My e musio IMOJOXKUTEJHA u rnacysam 3A mpuchXIaHe Ha Hay4HaTa U
o6pasoBatenHa creneH ,,40kTop“ Ha r-H Moxamen EaCaiien Henan AGynAunaun Moxamen 1o
JIOKTOpCKa TIporpama ,,XenHopusuka“ oT npoheCMOHATHO HarpaBlieHHe 4.1. ®Ouzuuecku HayKw,

obacT Ha Buciie obpazosanue 4. [[pUpoHY HAYKH, MaTeMaTHKa U MHpOpMaTHKa.
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REPORT

on the Dissertation for obtaining the educational and science degree ,,Doctor* (equivalent
of Doctor of Philosophy) by Mr. Mohamed ElSayed Nedal AbulAinain Mohamed, a
doctoral candidate in the “Heliophysics programme™ (professional field 4.1 Physical Sciences, area
of higher education 4. Natural Sciences, Mathematics and Informatics), at the Institute of Astronomy

and National Astronomical Observatory, Bulgarian Academy of Sciences,

titled “Solar Transients From The Sun to Earth: Coronal Bright Fronts, Radio

Bursts and Energetic Protons”,

by Antoaneta Emilova Antonova, Assoc. Prof. at the Institute of astronomy and NAO, BAS.

General information: The doctoral dissertation by Mr. Mohamed contains 138 pages,
including 77 figures (50 in the main body and 27 in the Appendix), 16 tables (14 in the main body and
2 in the Appendix), and over 250 references. It is comprised of five chapters, first of which is an
Introduction, and the last of which is a summary of the main results and future work plans, and an
Appendix which contains additional information on Chapters 2, 3 and 4. The list of publications and

personal scientific contributions are given in separate documents.

Mr. Mohamed started his doctoral studies at the IA and NAO in January 2020 under the
supervision of Assoc. Prof. Kamen Kozarev, and from 30.09.2020 until 21.02.2024 he was also a

researcher in the “Sun and Solar system” Dept. of the same Institute.

Characteristics of the scientific contributions of the candidate: The scientific
contribution of Mr. Mohamed is without doubt and can be characterised as enriching the scientific
knowledge in the fields of Heliophysics and space weather (through studies of several
manifestations of solar activity in different parts of the electromagnetic spectrum and their effects on
space weather). The submitted doctoral dissertation is based on observations from space (SOHO,
SDO, PSP) and ground-based telescopes (LOFAR). For the analysis of the data are used various

models, one of which (for forecasting SEP integral fluxes) was developed by the candidate.

The dissertation describes detailed studies of several manifestations of magnetic activity and
their interconnections, namely: investigating the early dynamics of coronal bright fronts, diagnosing

solar type III radio bursts, and forecasting solar energetic proton fluxes. All these phenomena affect






