ACTPORONIHS C HALVOHARHA
WHCTUTYT 10 ACTPOHONHS C HALKOHAR
AGTPOHOMUECKA OBCEPBATOPUS: - BAH

B, Ne 5‘57»?/25 40,2045

TAHOBHIIE

Hd mamepuanume no KOHKYpC 3a 3aeMane 1a akademusnama onvocnocm L 0oyenm " no
obracm na sucwe obpazosanue 4. Hpupoonu nayku, mamemamura u-ungopmamura,
4.1. @usuuecku nayru, no nayuna cheyuannocm “Xeruodusuxa” 3a nyscoume na omoen
» Cnvnye u Crvnvesa cucmema“, no memamuxa |, Vexopasane na sucoxoenepzemuunu
3apeOen Yacmuyu om CbHYEEU KOPORATHY YOapru 6banuU U pasnpocmpanenuemo um ¢
xeruochepama — yucieno Mooenupare, 643upano na ducmanyuoniu nabuiodenus “, obasen
om Hucmumymvm no acmpornomus ¢ Hayuonanna acmponomuuecra Obcepsamopus npu
bAH ¢ /IB 6p. 47, om oama 14.6.2019 2,

C €OUHCMEGEH YHaACMHUK 27. ac. 0-p Kamen Acenos Kozapes

om npogh. 9-p [pazomup Bvauee MAPYER, npoghecop 6 kamedpa " Puzura u
acmponomua” na Dakyimema no npupoonu wayku npu IHlymenckus yHusepcumem
wEnuckon Koncmanmun. Ilpecnaecku”

3a yuacrue B o6aBeHua KOHKYPC € oJaj JOKYMEHTH KaTO eIWHCTBEH Y4acTHHK — [Vl ac. a-p
Kamen Kosapeg, koiito oTroBaps Ha usuckpanmsTa sa saemane Ha aKagemMu4HaTa JUIbXKHOCT ,,JOLEHT™ B
3aKOHa 3a PA3BHTHETO HA AKAAEMHUHMS CHCTAB B Pemy6nuka Brarapus (3PACPE), Ilpasunuuka 3a
HEroBoTo npunarane u [Ipapunnuka va BAH,

IMpencrapenn ca Beuku HeoGxomHME JOKYMEHTH, H3UCKYeMH oT 3PACPE 1 npaeunxHumTe 3a
HETOBOTO npunarane: npodecHoHanHa Guorpadys, CHHCHK Ha NyONUKaLHUTE W KOMMS OT CaMHTe
nyOnMKauMK, CrpaBka 3a LMTHpaHHATA, ClpaBka 3a MMHUMAIHHTE M3UCKBAHH TOUYKH MO TPyNu
NOKa3aTe/M 3a aKaJeMHYHATA JUTBKHOCT ,, JOUCHT ap.

Kpartku 6uorpaduunu gannu:

Kamen Kozapes e ponen Ha 3.02.1983r. Ipes 2005 r. 3awpiiBa Gakanasbpcka ctenen B Yuaame
Konunx, Yunamerayn, Macauycere, CALL ITpez 2018r. craBa MarucTep no AcTpoHomus B bocTsHCKHA
yHueepeutet, bocteH, Macauycerte, CAILLL

[Ipez 2013 roamna sammrapa Auceprauus B bocTeHCKUs YHHBepcUuTeT, BOCThH, Macauycere,
CAIL na Tema ,,YckopeHue Ha cibHYSBH BHCOKOCHEPI Ui HH MPOTOHH B KOPOHATHHM YAApHH BBJHH H
PasNpOCTPAHEHHETO MM B Xenochepata™ H MoJyvaBa Hay4HaTa M 0Bpa3oBaTENHa CTemeH HokTop®.

Ot 2016 r. 10 MOMeHTa paBoTH, KATO TIABEH ACHCTEHT B Hucruryta no actponomus Ha BAH.
[Ipean Toea B MpoxsiLKeHHe Ha YeTHpU rogmuu a-p Kamen Kosapes e na nocr-noxtopeka nosuimsa s
XapBapa-CMHTCOHHaH LEHTB 110 Actpodusuxa Ha Kembpumk, Macauycere, CALLL . Branee aurauiicky
H MTaJIHAHCKH €3HLIM.

Hnen e Ha: AMepHKaHCKMS aCTPOHOMHYECKH CBIO3; AMEPUKAHCKMA TeO(H3IHUEH CBIO3 M Ha
Eeponefickia reoguznuen cuios.

Acoumnpan penakrtop e ua Journal of Space Weather and Space Climate. Peuensent na cratuu 3a
cnucanusTa: The Astrophysical Journal; Astronomy and Astrophysics; Solar Physics; Space Weather: The
International Journal of Research and Applications; Scientific Reports; Current Applied Physics.

XapaKTepHCTHKA HA HAYYHHTE NYGIMKALNH HA KAHIHIATA

H-p Kozaper yuactea aktueHo B paspaGorsanero u SKCIUTOATHPAHEeTO Ha CrELWanu3MpaHa
COMTyepHA CHCTEMA 34 UMCIIEHO MOIEIMPAHE HA KOCMMYECKaTa paguauus B rinobanHara xennocdepa ot
capHUETO 10 Mape u oTepa. Cucremara, HapeueHa Earth-Moon-Mars Radiation Environment Module
(EMMREM), cb3naBa momenyu Ha n03uTe pagualuMsa OT BHCOKOEHEPrHTHYHM CI'bHYERM YAaCTHLHK M
KOCMMYECKH BYM HA PA3IMYHHM JIOKAUMM B Xemuocepara, 3a pasiHuHH YOBEIIKH OpraHu, M 3aj
PasIAdHi BUIOBE 3AUUTHI MATEPHAIH, CHMYJIHDALIH CKahaHIPH 1 KOCMHYeCKH KopabH. B ochopata Ha
LanaTa CHCTEMa & MOJEDEH, I'bBKAB M CTaGHIICH TPHM3MEDEH MOJEN 3a M3yuaBaHeTo Ha rIoGamHoTo
Pa3MpOCTPaHEHNE HA CIBHYEBH BUCOKOCHEPIUTHYHH YacTHIM (SEP) eanospemento no BPEME HA FOJIeMH
CabHYeBH OypH, KOHTO MOske 1a 6b/ie M3MOM3BAH KAKTO 3a Hay4HH H3CIIe[BAHHS, TAKA U 3a NPEIBHIK/IaHE
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Ha KocmuveckoTo Bpeme. Monensr Energetic Particle Radiation Environment Module (EPREM;
Schwadron et al. 2010, Kozarev et al. 2010) e napajesu3upaH YMCIIeH KMHETHUYEH KOJ 3a [I0GATHOTO
YCKODEHHE M pasNpoCTpaHeHHe Ha BHCOKOSHEPTUTHYHM CIBHYEBM 3apCICHM YaCTHUHM B XelHochepara.
MonensT peliapa ypapHeHMs 3a YCKOpEHMe W TPAHCIOPTHPAHETO Ha pasmpeleieHHe Ha MpPOTOHM
YCMOPEAHO M NEPNCHAMKYIAPHO HA MATHHTHOTO MOJIe, B 3aBUCHMOCT OT BI'bjla Ha OpOHTANlEH HAKIOH Ha
HaCTHUMTE CNPAMO MarHMTHOTO IOJI€, CKOPOCT, BpeMe, KakTo W mosuimsa. EPREM mosxe na Onie
H3M013BaH B LIMPOK JMana3’oH OT €HEPrMH M BUIOBE HOHH, H ¢ BePU(HLMPAH CIIPSIMO MpENBHKIAHHMATA
Ha TeOpHATa.

Oceen uuciientTe Mozt Ha yckoperue Ha SEP, n-p Kosapes paboTu u Bbpxy HaBmoaaTeaHo
U3CneaHe Ha (EHOMEHM CBLP3aHH C YIapHH BBJIHM B HMCKAaTa KOPOHA. YITPABHONETOBH M PamHo
Habmonenus B nocnenuuTe 20 TONMHM COYAT, 4Ye YECTO TPH CIILHYEBM H3DUIBaHMA Ce Habmronasar
CBLOBTCTBALIN FOJAMO-MaatHy GPOHTOBE B CTBHUEBATA KOPOHA, KAKTO M TMIMYHHM 33 YIApPHH BhIHH
paano uzmbyBaHus. Tesu u3cneNBaHUA MOKa3RaT, Ye MoJ00HH yAapHH BBJIHH, CIIOCOBHHM Aa yckopat SEP
MOraT ia ce popMUpaT JopH camo Ha 0.2 CIbHYEBH pajHyca OT CITBHYEBATA TOBLPXHOCT.

YcTaHOBEHO OT HabMIOJCHMs, € Ye B3aMMOJEHCTBHETO HAa YNApHHTE BBIHH C KOPOHANHHTE
MarHHTHH [10J1€Ta MOIYJIHPa IMHAMHYHO XeNHOrpadCKUTE IMMPHHH W JB/UKMHU Ha Pa3lIpOCTPAHEHHE Ha
BHCOKOCHEPrHTHYHHTE YaCTHUM B CllbHYeBaTa cucTema. TaBa B ObJelue MOke Ja MOCHTYKM 3a PAHHO
nporHoszupade Ha SEP npu clibHYeBH H3pHIBaHHS.

Habensazanure Tpu CTBIKK 32 GBACLIO Pa3BHTHE HA M3C/IeIBAHMATA MOKA3BaT A06paTa epy LIS
Ha KoJIeraTa, KaTo Beue U3rpajieH Miaj ydeH B CBOSTa OBIacT. ‘

Ipeacrapenure 15 mybaHkalMy 3a yd4acTHe B KOHKYpCa IPHEMAM 3a peLieH3HpaHe Thil kaTo He ca
HM3MO/I3BaHM 3a IPHA0OKMBAHe HA HayyHaTa H 00pasoBaTesiHa CTeNeH ,,J0KTOp™.

Beuuku Te ca B ciucHus ¢ IF u STR K0€TO yA0BNETEOPABA H3UCKBAHHATA HA 3aKOHA 3a Pa3BHTHE
Ha aKaJleMHYHHA CBCTaB B pery6inka bearapus u ombiHATEHUTE W3kckeanua Ha HC npu MA na BAH.

OT npencraBeHaTa ClaBKA 3a MWHHMAIHHTE H3HCKBAHW TOYKH M0 TPYMH MOKA3aTenH 3a
aKageMUYHATA JTBKHOCT ,,JOUEHT ACHO Ce BHKIA, 4Ye KaHAMAAThT HabGupa HeOOXOIHMHA OT 3aKoHa
Bpoit TOUKK N0 pas3IMUHMTE MOKA3ATENH.

INocnennata cnpapka (ot 16.10.2019) & 6azata ADS oruura 70 mybaukaunu ot 2002 r. 1o cera.
Kato 21 ca B pedepupanu n3nanus. Toea camo no ceGe CH FOBOPH 32 MHOFO A0BpaTa MyBaHKalMOHHA
aKTMBHOCT Ha KaHaMAaTa.

3HauMMocTa Ha MNPEACTABEHUTE PE3YNTarTH He Oydu ChbMHEHME HMMalKH NpelBul KbIE ca
nmy6aukyrany Te, a umeHHo Ap], MNRAS, A&A u J. Geophys. Res., kouTo ca pedepyeMu Crucanus che
CEepHO3Ha PelaKLMOHHA KONerHs OT BOELLH CIeLMATHCTH B Te3H 06/1acTH U BHCOK 1F.

ApTOpCcKHA NpHHOC Ha A-p Kosapes B mpeacTaBeHHTe W3CIEIBAHHA € HEOCTIOPHM, KATO CE B3EME
MPENIBU, Y€ Ha rojlaMa YacT OT MyOIMKALMHUTE € ITBPBU aBTOP.

AnpoGHpaHeTo Ha HaYYHHTE PE3YNTATH Ha KaHJHJATA € CEBP3aHO C YU4acTHETO MY B MHOKECTBO
ME3K/IyHapOIHH aCTPOHOMHUYECKH KOH(DEPEHLIMH H KOHIPECH.

IMonyyennte oT a-p Kosapep HaydHH pesynTaTH Ce OLEHABAT BHCOKO OT aCTPOHOMMYECKATa
KOJIErus, 3alloTO rojisMa 4acT OT 3abensd3aHuTe M NOKYMEHTHpaHH LHTHpaHud, cropen ADS, ca
HalpaBeHH B PEHOMUPaHH MEKIYHAPOJHM H3laHus B 061acTTa Ha acCTPOHOMHMSITA.

M3K11049MTeNHO CEpHO3HO BreyaTieHue Npaeu (dakTa, ue Heroeuar H-index e 11, kato eama oT
my6ankauunte B ApJ (2011) Beve uma 67 LHTHpaHKs.

Beuuku Te3u QakTd olle BeOHBK ca B IOAKpena Ha Tesara, ye A-p Koszapee e marpames
CHELHATMCT W BOJEL Y4eH B 061acTa Ha XeTHOQH3HKATA.

YuacTHe B HAYYHH NPOEKTH:

Hswountenso Oorara e 6worpadusara Ha n-p KosapeB 1mo OTHOLIEHHE Ha Y4acTHETO MYy B
MEKIYHAPOIHH HayuHO-U3CIIEIOBATEICKH NPOEKTH. Pento e ma orbenexa ydacTHeTO MYy B 8 npoekTa
¢uHaHCHpaHU OT MHCTUTYUMH, kato NASA, ESA u Hayunus orgen Ha AMEPHKAHCKMTeE
BOEGHHOBB3IYLIHH CHIH. Te3u yuacTus JoKa3BaT U CIOCOGHOCTTA Ha KaHIHIATa Ja PbKOBOAM H paboTH B
CKHIT.
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IlpenoaaBaTencka aeiinoct:

IIpenionaparenckara neiinoct Ha n-p Kosapes samousa kato yumrten mo (H3HKa B aHrIMiickata
rumHasus B Ilagya, Mranus, 3a enna ydebna roguna 2005/2006. Ot maii 2018 uere Kypc ,,YBOA B
panuoacTpoHoMusTa® Ha Gakanaspu M Maructpu ot Codpuiickns yausepeutet “Ch. KiumenT OXpuacku™.
[Tpes 2019r. noaroes u yere kype no ,,CrbHYeBa (DUBHKA™ HA MATMCTPH OT MArHCTLPCKMU NporpamMu mno
Acrtporomus npu CVY. Tlpes chluara roauHa Yete JNEKUMH H MO ,,PazuoacTpoHOMUA™ Ha MarucTpu Mo
»CaTenuThy komyHnurauun® B Texnudeckus yausepeutet B Codus.

Tazu neiinoct Ha 1-p Kosaper akTHBHO ce JONB/BA C HETOBOTO y4YaCTHE KATO JIEKTOP HA PEIMLA
WIKOIK H IOKTOPAHCKH CEMMHAPH M0 PaTHOacTPOHOMUS U XeTHOpH3HKa.

3akawuenue:

MocTbnunata AOKyMEHTaLMA 3a NPUAOOMBAHE HA AKAAEMHMYHATA [UILKHOCT L JIOLEHT OT
ri. ac. a-p Kamen Koszapes € B ChOTBETCTBHE ¢ M3MCKBAHMATA Ha 3aKOHA 3a PA3BHTHE HA AKAZEeMHUYHHS
cecras B Penybanka beirapus, ¢ [IpapunHuka 3a npuiaraseto My M ¢ IIpaBUIHHKA 32 yCIOBHATA H pena
3a NPHIOOMBaHE Ha HAYYHH CTENEHH H 38 3aeMaHe Ha aKaJeMHYHH ANTbKHOCTH B BAH.

IIpencraBenuTe HayuHH TPYAOBE 3a TO3M KOHKYPC Ha I1. ac. 1-p Kamen Kosapes umar 6escnopun
1 OPHIMHAJIHK aBTOPCKH TIPHHOCH M XapaKTePM3HPaT aBTOPA KAaTO BOJEIL CIIELHAIHCT B CBOATA OOIACT.

I'n. ac. 1-p Kamen Kosaper mMa 4 roamuieH crax, KOHTO OTropapa Ha obnacTTa Ha BHCLUE
obpazoeanue, N0 KOATO € 00BEH KOHKYpCa.

Benuko HanucaHo 10 Tyk, JOTHYHO Npenonpenens MoeTo cTaHoBHle Aa gam [TOJIOKUTEJTHA
oLeHKa Ha kauauaata v YBEIEHO JTA TIPEIIOPBYAM Ha noydtaeMus Hayyen cbeer na MA npu BAH
na wm3bepe ri. ac. n-p Kamen Kozaper Ha akaneMuMuHaTa ITBKHOCT ,,A0LEHT Mo 06MAcT HAa BHCLIE
obpazoeanue 4. [pupoaHu Hayku, MaTemMaTMka U WHpopMaTuka, 4.1. OUIMUECKH HAYKH, [10 HayuHa
cneuanHocT “Xennodusuka” 3a Hy:kaure Ha oraen ,,ChibHue ¥ CiabHYeBa CHCTEMA™, MO TeMaTHKa
., YCKODABAHE HA BUCOKOEHEPTETHYHM 3apelCHM YacTHLH OT CIBHYEBH KOPOHANHH YIAPHH BLIHM H

PaslIpOCTPaHEHHETO KM B XenuochepaTa — YUCIEHO MOAe/IMpaHe, GasMpaHO Ha JMCTAHLMOHHM
HabmoneHHsA".
15 okTtomepu 2019 r. [Noxmwmc:

/npod. a-p dparomup Mapues/
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WHGTUTYT NO AGTPOHOMUS C HAUMEHANHA
ACTPOHORMUYECKA OGCEPBATOPUSR = BAH

OPINION

Of the materials related to the contest for the appointment of an “associate professor” in
the field of higher education 4. Natural sciences, mathematics and informatics 4.1 Physical
sciences, specific specialty “Heliophysics™ for the needs of the Department of “Sun and Solar
system™ on the topic of “Acceleration of high-energy charged particles by Solar coronal shock
waves and their redistribution in the Heliosphere- numerical modeling based on remote
observation™ announced by the Institute of Astronomy with the National Astronomical
Observatory (NAO) Bulgarian Academy of Science (BAS).

Contest was announced in the National Gazzete no. 47 on the 14" of June 2019 with only
applicant: PhD Kamen Asenov Kozarev.

By Prof. Dr. Dragomir Valchev MARCHEYV, from the department of “Physics and
Astronomy” with the Shumen University “Bishop Konstantin Preslavsky™.

For the participation in the announced contest Dr. Kamen Kozarev has applied as an only
candidate and is fully qualified as per the criteria provided by the Law for academics in the
Republic of Bulgaria and the criteria announced by BAS.

All the necessary documentation related to the nature of the contest have been presented,
like: professional autobiography, a list of all publications the applicant has and a copy of the
publications themselves, a reference of all the citations of the publications, a reference for the
minimum criteria (points) required for the position of an “associate professor™, etc.

Brief biographical data:

Kamen Kozarev was born on 03.02.1983. In 2005 he graduated his Bachler’s degree at
Williams College, Williamstown, Massachusetts, USA. In 2008 he finished his Master’s degree
in Astronomy at the University of Boston, Boston, Massachusetts, USA.

In 2013 he defended his doctorate dissertation in the University of Boston, Boston,
Massachusetts, USA on the topic of “Acceleration of high-energy charged particles by Solar
coronal shock waves and their redistribution in the Heliosphere™ and received his PhD. Since
2016 he has been working as a leading assistant in the Institute of Astronomy with the Bulgarian
Academy of Science. Before this Dr. Kozarev was occupying a post-doctorate position for 4
years in the Harvard-Smithsonian Center for Astrophysics, Massachusetts, USA. He is fluent in
English and Italian.

He is a member of the American Astronomical Society, the American Geophysical Union
and the European Geophysical Union.



He is an associate editor for Journal of Space Weather and Space Climate. He is reviewing
articles for: The Astrophysical Journal; Astronomy and Astrophysics; Solar Physics; Space Weather: The
International Journal of Research and Applications; Scientific Reports; Current Applied Physics.

Characteristics of the scientific publications of the applicant:

Dr. Kozarev actively participates in the development and exploitation of a specialized
software system for numerical modeling of cosmic radiation in the global Heliosphere from the
Sun to Mars and beyond. The system, called Earth-Moon-Mars Radiation Environment Module
(EMMREM), creates models of the dose of radiation of high-energy Solar particles and cosmic rays in
different locations in the Heliosphere, for different human organs, and behind different protective
materials, simulating space suits and space ships. At the foundation of this system there is a modern,
flexible and stable 3D model designed for studying the global distribution of high-energy Solar particles
(SEP) during big Solar flares, which can be used for scientific research as well as predicting the Cosmic
weather. The model Energetic Particle Radiation Environment Module (EPREM; Schwadron et al. 2010,
Kozarev et al. 2010) is a parallel numeric kinetic code for global acceleration and distribution of high-
energy Solar particles in the Heliosphere. The model solves equations for acceleration and translation of
proton distribution parallel and perpendicular to the magnetic field, in dependence of angle between the
orbit of the particles and the magnetic field as well as velocity, time and position. EPREM can be used for
a wide range of energies and types of ions and has been verified with the expectations coming from the
theory.

Other than the numerical modeling of SEP acceleration, Dr. Kozarev works on observational
study related to shock waves in the lower Corona. Ultraviolet and radio observations in the past 20 years
show that usually with Solar flares there is a following huge front in the Solar Corona as well as the
typical radio radiation for shock waves. These studies show that such shock waves, which accelerate the
SEP, can be present even around 0.2 Solar radii from the surface of the Sun.

Based on observations it was determined that the interaction of shock waves with the Coronal
magnetic fields modulate dynamically the Heliographical length and depth of the distribution of high-
energy particles in the Solar system. In future this can be used to make early predictions for SEP when
there are Solar flares.

The 3 future intentions for research that the applicant has appointed indicate he is a well-rounded
young scientist in his field.

The 15 presented publications for participations in this contest are acceptable for review because
they were not used in previous such contests or for achieving a doctorate.

All of these are in journals with IF and SJR which is satisfying the requirements given by the
Law of Republic of Bulgaria governing the Academics and the requirements given by the Al of
BAS.

Doing a reference with the minimum publications criteria appointed by the law for
achieving the academic position of “associate professor” shows the applicant is satisfying this
requirement and even has much more.



Doing a reference (as of 16.10.2019) in data base of ADS shows 70 publications starting
from 2002 until now, 21 of them are in referred publications. This shows serious publication
activity of Dr. Kozarev.

There is no doubt in the value of the presented results considering where they have been
published- ApJ, MNRAS, A&A and J. Geophys. Res., which are highly reputable journals where the
reviewing is done by leading specialists in the field.

There is no doubt in the contribution of Dr. Kozarev in the presented studies, taking in
consideration that in most publications he is the first author.

The scientific achievements and results of the applicant can also be strengthened by the
fact that he has participated in numerous national and international astronomical forums and
conferences.

The scientific contributions of Dr. Kozarev are highly appreciated by the astronomical
society, because all his documented citations, as per ADS, are in reputable international journals
in the field of Astronomy.

One remarkable fact is that his H-index is 11 for one of his publication in ApJ (2011)
which has 67 citations as of now.

All these facts show that Dr. Kozarev is an accomplished specialist and a leading scientist
in the field of Heliophysics.

Participation in scientific projects and programs:

Dr. Kozarev has a very rich biography of participation in international scientific
(research) projects. It is worth mentioning that he was part of 8 projects financed by
organizations like, NASA, ESA, and the scientific department of the US Airforce. This goes to
show that the applicant is capable of managing and working in team projects.

Teaching activities:

The teaching activities of Dr. Kozarev start as a high school physics teacher for 1 year
2005/2006 in Padua Italy. Since 2018 he has been reaching “Introduction in radio Astronomy”
for graduate and undergraduate students at the University of Sofia “St. Kliment Ohridski”. Since
2019 he has started teaching “Solar Physics™ to graduate students in the “Astronomy™ program in
the same university. In this same year he also started teaching “Radio Astronomy™ to graduate
students in the program of “Satellite communication” in the Technical University of Sofia.

Additional he has been teaching in numerous schools and doctorate seminars in radio
Astronomy and Heliophysics.



Conclusion:

All the documentation required for achieving the academic position of an “associate
professor”™ by Dr. Kamen Kozarev is presented and is adhering the Law for academic
development of the Republic of Bulgaria as well as the regulations set by the BAS for achieving
an academic title and an academic position.

The presented scientific studies for this contest by Dr. Kamen Kozarev are with no doubt
original and they characterize the author as an accomplished specialist in his field.

Leading assistant Dr. Kamen Kozarev has 4 years of experience which is fulfilling the
requirements of this contest.

All this, including my personal opinion allow me to give my POSITIVE vote for the
applicant and CONVINCINGLY TO PROPOSE the to respectful scientific committee of Al with

BAS to elect Dr. Kamen Kozarev for the position of an “associate professor”™ in the field of

higher education 4. Natural sciences, mathematics and informatics 4.1 Physical sciences, specific
specialty “Heliophysics™ for the needs of the Department of “Sun and Solar system™ on the topic
of “Acceleration of high-energy charged particles by Solar coronal shock waves and their
redistribution in the Heliosphere- numerical modeling based on remote observation™.

15.10.2019 Signature:
/prof. dr. Dragomir Marchev/



