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I. Tema u akTyanHocT Ha AHMCEPTANMOHMES TPY/X
JCepTatmONIHAT TPY/L € TOCBETeH Ha: KIOYOBM AClCKTH HAa CHIbHYEBATA ©pYITHBHA
AKTHBHOCT W HCHHWTC BBINEHCTBHMA B paMKUTE Ha XeTHOPUUKATA ¥ KOCMHUECKOTO
METEOPOJIOrHiIHo Bpeme. CrieupuunuTe TeMU BIITIOUBAT W3YYABAHE HA PA3IPOCTPAHCHHETO
Ha KOPOHAPHA CMYIICHUS, NPCAUIBUKANN OT H3XBBPILTHE Ha KOPOHANHA MAca M W3PUIBAHUS,
XApakTCPpHCTHKUTE Ha cubHueBHTe pagnonsdyxsamus tan 1 w npornosupane cudurus cbe
CITBHYEBH CHEPIUHHN YACTHIM, KOUTO IPCACTABIABAT 3HAYUTETHA OMACHOCT 0T KOCMUYECKa
pajguanis.  JlucepranmoHHUST  TPYJ)  M3CHEABA  UPOM3XOAA M MEXAHH3MUTE  Ha
PABTIPOCTPAHCHUE HA HPOUITHYALIMTE KPATKOBPEMEHHH SIBACHUA OT CITBHUYCBH U3IPUIBAHMIL.
JOKTOpanThT M30013Ba  PAsIMUHE  TEXHAKM  KATO HAGIMOACHNS, AHAIATHYHA TCOPHS,
MOJICHIAPAHE U JaHHT OT KOCMUYECKH MUCHH, 3a JIa PasuIMpy no3HauusaTa g pasdupaneTo ua
Xenmopusnunnte wicueBanus. Beska u3caeosatencka TeMa € pasrieana B OT/IC/IHa [JIaBa,
KaTo ca upejcrapenn Oubimorpadeku uCHCBANM, ZHAUCHUC, PCIUZBUKATENICTRBA TIPH
HAOMOACHUSTA W IPOIYCKH B 3HAHUSATA,

2. Meroanka na nicaeapane
Jwreparypuust obzop obxsama 310 u3sTOUHMUM, KHUIH, HAYYHW UyOIMKaum u o ap.
JIOKTOpanTHT € HANPaBUil CAHO CCPUO3HO 1IPOYUBAHE M0 BHIPOCA HA JHCCPTAIIMOHHATA TEMA.
Hpapy Brewaraenne npoQecHOHANHOTO YMEHME Ha aBTOpa Jla aHaIM3Mpa NpoydeHara
JTATCPATYPa M Jla OTKposBa IpodieMaTukara, KOSTO CTOM KaTo HEU3CHEABAH RBLIPOC B
obnacrra xennoH3MKaTa W NO-CHCIM(UYHO W3CACHBAHE HA paHHaTa JIMHAMMKA Ha
KOPOHAIHHTE CBETIHM (QPOHTORE, AMAIHOCTHIIHPAHE Ha cabHdesn paguonsdyxsauus tan 11 u
OPOTHOZUPAHE Ha LOTOUUTC Ha CABLHYEBW eHepruiinu nporonun. TOYHOTO H KOPEKTHO
dopmyrmpane Ha nenTa u 3anaqnTe B iacepraiiontara paboTa ca HalrpaBeHu Oe B Kpast Ha
riasa 1. JIOKTOpaHThT NpejeTaBs CHHTCIHPAHO H3BO/M OT NPORCACHUTE CUMYJIAIMOHHN MU
excriepuMenTaiyn  pazpaboTkd. ToBa NMOTBBPKIABA BHCOKA CTCIHCH Ha I[MO3HABAHC HA
CHCTOMHUETO Ha NMOCTABEHMS B UcepTalmsta tpodireM.

[Honbopb1r Ha wu3CHEAOBATENCKH METOMM € B CHOTBETCIBHE CbC crcupdukara #a
pasriteiagus  npodiem. Yerupure riaBn Ha JUHCEPTAUMOHHHA TpyJ ca paspalorend B
MBAHOTA U 331(BI00YUEHO PA3ITICKAAT OCHOBHUTE BBIPOCH, roctareHn B Tsx. [locturwaro e
MHOIO JOOPO CIPYKTYPHO CHOTHOIICHHEC W JIOIHYECKA BPB3KA B IBUIOCTHOTO M3NOKEHUE,
Tosa ¢h3paBa OTIMYHO BrEYATIEHHE 3a ALAOOUMHA M 3aBBPIICHOCT HA JIMCEPTALHOHHMS
TPYJL, KOETO € NPEACTABeHO B 3aKIOYHTEIHATA 4acT OT JAUCEPTALUOHHUs Tpyd. B xpas Ha
ob3opHata riasa | b3 OCHOBA HA HATTPABEHUTE U3BO/, ABTOPHT CH MOCTAB HAKOJIKO LETH 1
381841 38 M3IIBIIHEHUE, HA KOUTO Ce JlaBa OTIOBOD B CICABAILNTE [VIABH.

3. Hpruocu Ha uceprammonuas Tpy/i
Hucepranusita uMa Hay UHO-TIPUITOKCH XapakTep U KATCropudaHo JI0Ka3al MpUHOC B TOCOKA
noxodpasaxe Ha pazbUPAHETO HU 38 CIBLHYCBHTC KPATKOCPOUHH IIPOLIECH 9Pes H3CICABAHE HA
paHuara JIHHAMMKa Ha Koponaipute cserin  ¢Qpourose (CBFS), pnarsocrtuumpane Ha
cibHYeBsy pajnonsOyxpsarus v I 1 nporuo3upare Ha HOTOLMTE Ha CHBHYCBU cHepruinn



nporonu (SEP). Upes unrerpnpanero na tesn upoyusaums ce PAKPUBAT BPB3KUTE MEKIY
TCSHBJICHIS M TEXAUTE MOCTEANIH 34 IPOrHOZHPAHETO HA KOCMHYECKOTO METCOPOIOIMIHO
BPEME M CMEKYABAHCTO HA PABJUYHI ONACHOCTH.

B muceprammonsus Tpya ca pasrneiann u HUPEJUIOKCHN PCIICHMA 10 CHEJIHUTE 3a/1a4M,
Hocraseny B riapsa |:

e Anamusz na 26 Koponau csetig GpponTtose, u3nonssaiiky paMkara 3a adaim3 u
HPOTHO3UPAHE Ha pajralMOHHATA Cpejla Ha CIBLHYEBHIC HACTHIH — YCKOPABAHE W
TpaHclopTHpane  Ha  pascediBane w o jlanad o1 AcamOiesta 3a armocdepHo
H30OPAKCHUC W MHCTPYMCHTHTE 30 TONAM BUBJ M CHEKTPOMETPHUCH KOpoHOIpad.
Tosn awaims  paskpusa  Bpemesata  eBOMOIMA, CBOMCTBATA Ha  rasMarta
KOMIPECHONHNATE XapaKTEePUCTURH HA KOPOHAIHH CBETIM (JPOHTORE.

¢ llpoyusade upes nuckoyectorna pemerka (LOFAR) u cannuepa comna Parker (PSP),
3d Jla ce xapakrepusupar aproMarniHo 9 pagnowsdyxsanua tar [l B komOGunupanus
¢ anHampuen crekrsp LOFAR-PSP u 16 camo 8 cniexrspa LOFAR. Msnomsaiiku
NMOBLPXHOCTHH  MOJACAM  Ha  noTenduaien  u3tounuk  wa  nose  (PFSS) u
Marauroxuapomaamuany (MHD) sozenn, ce usobpasssar nnasmenure yeaosus u
MArHUTHHTE 1OJIeTa, JIaBaiKKH  BBIMOXKHOCT Jla ce pasmupu  pasdupanero  3a
pagmonsOyxsanua un 11, Npejn3BUkany 0T YCKOPEHH ENeKTPOHM, CRBP3AHN C
Koponamam ceetii GpouTose 0 CALHUCEH M3PHTBAHAA.

e [Ilpoyusane u paspabotria Mozenn 3a nporuosupaie, 6a3npann Ha HCBPOHHATA MPEXKaA
¢ apynocouna aeirocpouna namer (BiLSTM), winomssaiicn ganun or OMNIWeb or
1976 10 2019 1., 32 1@ ce npejCkake MHTerpaiinte noTouu na CIrbHuesH cHepruitnu
HACTUIM/TIPOTORM, TOMEPTABAKH  OMACHOTO BAMSHUE Ha CHCPIMIHHTE YacTHLM
BBPXY 3eMsTa U TeXHOJIOTHUTE,

e Cpyuactue B pazpaboTKHTC CBBP3aHU € YCKOPSBAHCTO M TPAHCIIOPTHPAHETO HA
Cibuuesn  edepruitny  wactiun/ipotonn 0T CIbHIETO KbM  3eMITa, TeCTBANKH
Wavetrack — reprasa, oGexrino-opuenrupana Oubnnoreka na Python, npenasiadyena
32 00O OTKPUBAHE W [POCHC/BIBAHC HA  CHBLHUCBH  XAPAKTCPUCTHKH, U
pekoncTpyupare na 3D cTpykryparta Ha reoe@eKTHBaN V3XBHPIsSHUs Ha KOPOHATHA
Maca o uschaeaBane Ha Kopejaumure ¢ mMexjayrnadnernure Kopowannu cpenin
QpoHTOBE N MCKILY IUTAHETHITE [IAPAMETPH.

4. MyGimmakanpm v qITHpanus Ha nyOaHKRHI 10 HCEPTALO A TPY/
[Mo tematukara ma JUCCPTANHOHHIS TPY L HMA NPEJICTABENH 7 HAYuHH 11yOIHKAIN, ¢/HA OT
TAX € HNpeacrancHa Ha MESKIYHAPOIHA K(.)I'I(i){,‘.pcl'lll\ﬂﬂ, ocraaMIc ca B HavyHH Clidcanus
nHgekcHpann B Scopus/Web of Science ¢ Bucok wmmuakt (GAKTOp M/MIM  paHK  KaTo
HocienHara ¢ upyexenpana B Oasara jauny ¢ orsopen pocten arXiv, [lyGaukauunre ca B
ChABTOPCTRO, KOETO IoKasBa exunHa padora, KOeTo € JIOBCAO [0 pasluupsiBane u
HUP@OKIAHE HA  yMeHUHdTa M KOMICTCHTHOCTTAa Ha JokTopapta. lolsma  gact or
IyOJMKALIATE HMAT [TOBEYC OT 1 UTHPAHE, KOCTO JIOKA3BA aKTyallHOCTTa Ha HPe/ACTaBenuTe
B ucepranusra npodiemu u perenust. Jokropantst nma h-index no Scopus = 3.

S. ABTOPCTBO HA DOJYYEHUTE PEIYITATH
He ca wmu mssectun  (Qakropu, KOUTO J1a [OCTABAT ChMICHHE ABTETHMYHOCTTA HA
nyOnvkaiunte, a U OpWIOKeHaTa JeTailiHa crpaska 3a nyOnukanuuTe o UuTHpanusTa,
NOKa3Ba ABTEHTHYHOCTTA W OT3aTa OT MyOIHKAIMITE HA KAt uAaTa.

6. Muennst, UpenopbLKH 1 HeaeRKY
Excnepumentanmara paboTa € M0/ Ha CEPUO3HA U HPOILIKHTEIHA TEOPETHYHA U TIPUI0KHA
HOATOTOBKA HA JiokropantTa. Hamam cepuosun kputuann Ociexkyn 1o padorara my. KoM
JIOKTOPAHTA HMaM HAKOJKO NPCIOPLKY:



*  bu Omito kM BesKa rasa 1a ce onumaT HATTPABEHUTE i1y OJMKAUMK H JIa CC YIIOMEHAT
B apropedepara;

* [lpunocure rpatdea na ce PABACIAT Ha Nay wHU, HAYYHO-IPUIOKHN 1 NPHIIOKHHI, KATO
OLJAT OTIMCAHM WAH KbM BCAKA 11484 OT AUCePTAnHOnHIS TPy nian 0000IeHn B
SARMIOINTENHATA T11aBA M CBINO Taka ja ObAAT YIOMEHATH B agropedepara;

e Jla npoxbimku paBortarta cu B tasy HCHPCKBCHATO pasBUBAlla c¢ M akTyalua Haydna
oblacT, karo nonmara yewnus 1a PASBUTHCTO W PA3UIMPEHUETO HA HAYUHUTE Cu
HPHHOCH.

7. Bakimovcnue

Hucepranusra na mar. waok, Moxamen Encaiten Henan Abynamnann Moxame ce oTmHyana
¢ POAMLA  OCTOMHCTBA B HAYYHO W CRCOepUMeHTAIHO-IprImKed  ian. Karo  usno
AMCCPTAMOHHUAT TPY)I H3MABA TIOAUCPTAHO ABTOPCKO OTHOIIEHUE, BHCOKA KOMIIETCHTHOCT
10 TOCTABCHATA TCMATHKA U OTroBaps Ha W3kcKksauusta na 3PACPE n va llpapuinuka ma
Wncruryra no Acrponomus koM BAH 3a Hpriaranero my. B3 ocnosa Ha ropenocovennre
AOCTOHHCTBA W HPUHOCH HA JIMCEPTALHONITIS TPYA, cHrTaM, v¢ ca JOCTaThYHO OCHOBAHME 324
npucexaane  ua  OHC SoxTop™ 1o Hayanara cnermantoct L Xennodusuka™ B
upodecuonaino wanpasicnue 4.1 ~Pusnuecku mayku™, wa mar. Moxame Lscatien Hepan
Abynannann Moxames,

CC HPUCHEANHAT KbM MOSTA HOMOKUTENNA OLCHKA H jia raacyear ¢ JIA™.

3aTOBA NPEUTAraM Ha YBAKAEMHTE YWICHORBE Ha Hayunoro xypu na
| o
03.06.2024 %)i

I'p. Codpus /01 1-p Arara Manonoga/
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Tor a dissertation work for awarding the educational and scientific degree "Doctor”,
professional direction 4.1. " Physics" specialty " Heliophysics "

Topic : " Solar Transients From The Sun that Farth : Coronal Bright Fronts , Radio Bursts |

and Energetic Protons ”.

Doctoral student : M.Sc. Mohamed ElSayed Nedal AbulAinain Mohamed

Scientific supervisors: Assoc. Dr. Kamen Kozarev

Prepared by: Assoc. Dr. Eng. Agata Manolava, Faculty of Telecommunications. TU-Sofia

L. Topic and actuallity of the dissertation
The dissertation is devoted to: key aspects of solar cruptive activity and its impacts within
heliophysics and space weather. Specific topics include studying the propagation of coronal
disturbances caused by coronal mass cjections and flares, the characteristics of type 111 solar
radio bursts, and predicting solar energetic particle events that pose a significant cosmic
radiation hazard. The dissertation rescarches the origin and propagation mechanisms of the
resulting transient phenomena from solar flares. The PhD student uses a variety of techniques
such as observations, analytical theory. modeling and data from space missions to advance the
understanding of heliophysics research. Fach rescarch topic is addressed in a separate chapter,
presenting bibliographic studies, detailed analysis. observational challenges, and knowledge
gaps.

2. Research methodology
The literature review covers 310 sources. books, scientific publications, etc. The doctoral
student has done a serious research on the issue of the dissertation topic. The author's
professional ability to analyze the current literature and hi ghlight the problematics that stand as
an unexplored question in the field of heliophysics and more specifically the study of the carly
dynamics of coronal bright fronts, the diagnosis of type 11T solar radio bursts and the prediction
of the fluxes of solar energy protons is impressive. The exact and correct formulation of the
goal and tasks in the dissertation work is done at the end of chapter 1. The doctoral student
presents  synthesized conclusions from the conducted simulation and experimental
developments. This confirms a high degree of knowledge of the state of the problem posed in
the dissertation.

The selection of research methods is in accordance with the specifics of the problem under
consideration. The four chapters of the dissertation are developed in full and thoroughly
examine the main questions posed in them. A very good structural relationship and logical
connection has been achieved in the overall exposition. This creates an excellent impression of
depth and completeness of the dissertation, which is presented in the concluding part of the
dissertation. At the end of the overview chapter 1, based on the conclusions drawn, the author
sets several goals and tasks for implementation, which are answered in the following chapters.

3. Dissertation Contributions
The dissertation has a scientific-applied nature and a categorically proven contribution towards
mmproving our understanding of solar transient processes by studying the early dynamics of
coronal bright fronts (CBFs). diagnosing type I solar radio bursts and predicting solar
energetic proton (SEP) fluxes. By integrating these studies, the relationships between these
phenomena and their implications for space weather forecasting and hazard mitigation are
revealed,

The dissertation examines and proposes solutions to the following tasks set in chapter 1:
* Analysis of 26 Coronal Bright Fronts Using the Solar Particle Radiation Environment
Analysis and Prediction Framework — Acceleration and Transport Scattering and Data




from the Aumospheric Imaging Assembly and the Wide Angle and Spectrometric
Coronagraph Instruments . This analysis reveals the temporal evolution. plasma
properties, and compressional characteristics of coronal bright fronts.

* A Low Frequency Array (LOFAR) and Parker Solar Probe (PSP) survey to
automatically characterize 9 type I radio bursts in the combined L OFAR- PSP dynamic
spectrum and 16 in the LOFAR spectrum alone. Using potential field source surface
(PFSS) and magnetohydrodynamic (MHD) models, the plasma conditions and magnetic
fields are imaged, enabling an increased under standing of type 111 radio bursts driven
by accelerated electrons associated with coronal bright fronts and solar {lares .

* Research and development of neural network-based prediction models with
bidirectional long-term memory ( BiLSTM ) using OMNIWeb data from 1976 to 2019
to predict integral fluxes of solar energetic particles/ protons, highlighting the hazardous
influence of energetic particles on Earth and its technology.

e Participating in developments related to the acceleration and transport of Solar
Energetic Particles/Protons from the Sun to Earth. testing Wavetrack - a flexible. object-
oriented Python library designed for general detection and tracking of solar features,
and reconstructing the 3D structure of geo-cffective [ jections coronal mass and study
of correlations with interplanetary Coronal bright fronts and interplanetary parameters.

4. Publications and citations of publications on the dissertation work

7 scientific publications have been presented on the subject of the dissertation. one of them was
presented at an international conference, the rest are in scientific journals indexed in Scopus /
Web of Science with a high impact factor and/or rank and the latest is indexed in the open
access database arXiv. Publications are co-authored, which demonstrates teamwork that has led
to the expansion and upgrading of the PhD student's skills and competence. A large part of the
publications have more than 1 citation. which proves the relevance of the pmhigmx and
solutions presented in the dissertation. The PhD candidate has a Scopus h -index = 3.

5. Authorship of the results obtained

I'am not aware of any factors that cast doubt on the authenticity of the publications, and the
attached detailed reference for publications and citations shows the authenticity and usefulness
of the candidate’s publications.

6. Opinions, recommendations and notes

The experimental work is the result of serious and prolonged theoretical and applied training of
the doctoral student. 1 have no serious critical notes on his work. 1 have several
recommendations for the doctoral student

e It would be appropriate to describe the publications made related to the topic discussed
in each chapter and mention them in the abstract;

» Contributions must be divided into scientific, scientific-applied and applied, being
described either at the end of each chapter of the dissertation or summarized in the
concluding chapter and also mentioned in the abstract:

e To continue his work in this constantly developing and up-to-date scientific field,
making efforts to develop and expand his scientific contributions.

7. Conclusion

The dissertation of mag. Eng. Mohamed ElSayed Nedal AbulAinain Mohamed is distinguished
by a number of merits in scientific and experimental-applied terms. In general, the dissertation
shows a high competence on the set hapn and meets ihc requirements of the ZRASRB (law on
the development of the academic staff of the Republic of Bulgaria) and the Regulations of the
Institute of Astronomy at the BAS for its implementation. Bdsmi on the above merits and
contributions of the dissertation work, | believe that they are sufficient grounds for awarding



the scientific degree "Doctor” in science specialty " Heliophysics " in professional field 4.1.
"Physics”, to M.Se. Mohamed ElSayed Nedal AbulAinain Mohamed. That's why 1 offer (o the
honnorable members of the Scientific Jury 1o support and share my positive evaluation and to
vote "YES",
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City. Sofia / Assoc. Dr. Agata Manolova/



