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32 KaHaujarypara Ha ri. ac. 1-p Kamen Ko3zapes,
ENIMHCTBEH KaHMAAT [0 KOHKYpCa 3a OIIEHT,
obsisen ot MiHcTHTyTa M0 Actponomus ¢ Hanumonanua AcTtponomuuecka O6cepsaropus ksM BAH
10 obnact 4. [TpHpOHY HayKy, MaTeMaTHKa | uHpOpMaTHK,

4.1 Ousyuecky Hayky (,,YcKOpsiBaHe Ha BHCOKOCHEPTUTUYHH 3apeleHU YaCTHLH OT CIBHYEBH
KOPOHAHH YIapHH BBJIHH H PasIPOCTPAHEHHUETO UM B XeTHocdepaTa — 9uciIeHo MOJIe/IApaHe,
6a3upaHo Ha NYCTAHLHOHHH HaOmomeHus*)
ot npod. ndr Jluana [Terposa Kiopxunesa
Hlymencku yuusepeuter «Em. K. ITpecnasckm»

Kawmen Kosaper sammrasa mucepramus Ha Tema “YCcKopeHHE Ha CIIBHYEBU BUCOKOEHEPTUITHU
TPOTOHHA B KOPOHANHU YIapHW BBIHH U PA3NPOCTPAHEHHETO MM B Xelnochepara” mpes 2013 1. B..
BocThHekus yHuBepcurer. B neproma 2012-2016 r. Toii e TNOCTJIOK-H3Ce/IoBaTe)N [0 Xenuodusnka B
Kem6pumx, Macauysere. Ot 2016 r. e riasen acucrent B VA, ‘

HayuHno-n3c/ie10BaTe/IcKaTa AeiiHoCcT Ha KaHIHIaTAa

ObexT Ha HayuHuTe M3cnenBanus Ha A-p Kamen Kosapes ca KOPOHAITHHMTE U3XBBPIISHHUS HA Maca
(Coronal Mass Ejections — CME), egso ot Hal-CeHEPTeTUYHNUTE MPOABIEHUA HA CITBHYEBATA
aKkTHBHOCT. Tesn cBOWTHA 3amOYBAT ¢ BHE3ANHO AKTHBHpAaHe Ha TVIODATHH IUIA3MEHO-MAFHHTHE
CTPYKTYPH H Ca CBIPOBO/JIEHH € NPEBPBIIAHE HA MATHHTHA CHEPIHs B €JEKTPOMATHHTHO M3TBYBAHE U
KUHOTHYHA ¢Heprusa Ha yacTid. CME ce dopMupar B CirbHYEBaTa KOPOHA M 4ecTO GHMBAT YCKOpeHH
A0 CKOPOCTH, HalBHULIABAIHN NOKATHUTE 3BYKOBH cKopocTH. Topanu Tosa CME moraT Aa mpraumsT
YRapHH BBIHH NpH HallyCKaHe Ha cireHuesata atMocepa. Te oT cBOs cTpaHa yCKOpPSBAT HOHH u
CTEKTPOHH, CB3NABalKH T.HAP. CIIGHYEBH BHCOKOCHEPTeTHYHH uacTuid (Solar Energetic Particles —
SEP). Habmonenusta B mocnenuure 20 rogunu [I0Ka3BaT, Y€ YeCTO IPH CIIbHYEBM U3PHIBAHUS cE
HAOMOABAT CHIBLTCTBAINM KPYNHOMAmaGHu (DPOHTOBE B  CIIBHUESBATA KOpPOH3, Kakro M
palMOU3ILYBAHNA, THIMYHH 32 YIAPHH BBIHM, KOHTO ca crocoGHu na yckopst SEP. Pamuoro
ACTEKTHPaHe, XapakTepU3HPaHe, U NIPSACKA3BaHe HA MbPBOHAYANHOTO YCKOPEHHE U PA3NpPOCTPAHEHHE
Ha CME u SEP e ot BaxHO 3Hauenwe 3a xenuohusnKata i MEXKIYNIaHETHUTE U3CIeBaHu. Bpemero
MEXIy HA4YaloTO Ha CTBHYCBOTO M30YXBaHE M NPHCTHrAHETO HA MhpBUTE moToud SEP fo 3emsra e
HAKOIIKO Haca, KOCTO MOHAKOTa € TBBPIE KPaTKo, 32 Ja OBJAT NpeiynpeneHH acTpOHABTHTE W
CaTeNIUTHHUTE OrepaTopH. 1o Tasu NpudHHA eIHA OT BAKHUTE NPHIOKHH LETH HA xenuodusmkara €
paspaGoTBAHETO Ha OMIEPATHBHH BE3MOKHOCTH 33 OUCHKA K MPENICKa3BaHe Ha MexXayIuiaHeTHuTe SEP
notoiy ¥ CME nusamuka.

HA-p Kosapes yuacTBa aKkTHEHO B paspaboTBaneTo Ha CrenHaau3upal codTyep 3a YHUCICHO
MOZC/IHpaHe Ha KOCMHAYECKaTa pajuanus B IodamHara xemiocepa or CIBHIETO M MEXIYILIAHETHOTO
npoctpaHcTBo. OCBeH ToBa Toit paboTH BBPXy HABIIONATENHO U3CleABaHe HA deHoMeHu, cBBpP3aHH C
VIapHY BBJIHK B HUCKATA CITBHYEBA KOPOHA.

Heroeute Hay4HH IPHHOCH Ca KAKTO CJIEBA.

1. PaspaGoren ¢ codryep Earth-Moon-Mars Radiation Environment Module (EMMREM),
KOMTO Ch3/aBa MOJENM Ha JO3HTE PaAHALlHsl OT BUCOKOSHEPIeTHYHH CITBHUERY YACTHIM H KOCMUHECKH
T B PAsIE4HH MECTA HA XeNHOC(epara, 3a PasfMUHH YOBEIIKH OPraHW, H 33 pasidYHH BHOBE
SallUTHA MATCPHANH, CHUMYIMpalli CKaaHIpU W KOCMHYECKH Kopabu. B ocroBata Ha codryepa e
TPUMEPEH MOJIeN Ha IobanHoTo pasnpoctpanerue Ha SEP mo BpeMe Ha rofeMu CirbHYEBH OypHu,
KOHTO MOXe ja Obae M3NON3BAH KAKTO 33 HAYYHH W3CICHBAHHA, Taka W 3a npejcKa3BaHe Ha
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KOCMHYECKOTO BpEME.

2, PaspaGoten e codryep Energetic Particle Radiation Environment Module (EPREM) 3a
OLEHKAa Ha YyCKOPEHHETO M pasNpOCTPAHEHHETO HA BHCOKOGHEPTETHYHE 3apeleHd YacTHLH B
xenuocdepara. MonemsT pemapa uucieno YPaBHEHMATA 33 IBUKEHWE M 3a pasnpeelleHHE Ha
TIPOTOHM, YCTIOPEAHO U NEPISHIUKYIAPHO Ha MATHHTHOTO MOJTe, B 3aBHCUMOCT OT Brbia Ha opGuranex
HAKIOH Ha 9aCTHLMTE CHPSMO MATHHTHOTO IIOJE, CKOPOCTTA, BPEMETO M MONOKEHHETO HM. EPREM
PpaGoTH B IMPOK JHANA30H OT EHEPrHH U BHIOBE HOHH.

3. Cobryepsr EPREM ¢ wusnonsean 3a M3y4aBaHe pasmpoCTpaHeHHeTO Ha moTouu SEP mpu
FO/IeMH CIIBHYCBH H30YXBAHUA Ha PascTOSHMA Hay | AU, u3nomseaiikn HabaroaeHns 61130 10 SeMsTa.
YcraHoBeHO e, e pesynTaTHTe OT MoIena ca GIIH3KY Jo HabmoznenusTa Ha SEP B Gimusocet a0 Jlyuara,
Mapc u IOnurep. Tlomyuennm ca momenu Ha PajvaTHATe rpajueHTH Ha mnortomure SEP g
MEHAYIUIAHETHOTO TPOCTPAHCTBO 0T 3emATa 1o IOmWTep, KOWTO ca meHHH 3a ompefensHe Ha
PalUalyiOHHHTE N03M 32 ACTPOHABTH M ENEeKTPOHHKA [PH MENAYIUIAHETHH KOCMUUCCKH MICHIL
OuereH e PHCKBT 32 pa3BUTHE Ha Th4eBa 6OIECT 1 PaKoBH 3a00/ABaHNs [IPH aCTPOHABTHTE, aKO 6BIAT
uzjiokend Ha SEP cs6utus.

4. Upes xombunupare Ha monena EPREM ¢ TPUMEPHI MarHUTOXMIAPOJAWHAMHYHY MOIE/IM Ha
CITHYEBU M3PUTBAHNS, € CHMYJIHPAHO 32 NPBB IBT B JETAHIN pasBHTHETO Ha rofemu CME 6miso 1o
CIbHIETO M BB3ACHCTBHETO BHPXY ycxopennero Ha SEP. IMokasano e, e npu ronemu CME, JOpH B
HAQ/IHUTE CTauH, KOraTo Te ca [0-01u130 OT § ¢rbHYeBH pamuyca, ce YCKopsBat roaemu noromu SEP
Ao eHeprud Hax 1000 MeV. VcTaHOBeHO e, Ye rpaiveHTHTe HA MTBTHOCTHTE B KpynHOMamadHuTe
CIPYKTYPH Ha CIIBHYEBAaTA KOPOHA, KaKTO W 00NacTHTe ¢ pA3Ka NIPOMSHA B CKOPOCTUTE MEKLY
YAAPHUTE BBIHH U 32paXIAMKS C CIIBHUEB BATHP, MOLYJHPAT YCKOPEHHETO Ha YacTHImTe. Tosa ca
MHIMKAaTOPH 33 yTBBPIX/IABAHE HA HOBATA Hes, 4e yCKopeHneTo Ha SEP moxe na ce TpeU3BHKBA
OCHOBHO OT yJapHM BBIHH, NpeussukBaHn oT CME u MOXe Ja ce CIyuH MHOrO mo-6im3o 1o
CurbHueto, oTkoIKOTO Ge cMaTaHo npenn. ITokazaHo e, 4 ynapuute BeiHM Ha CME npenussuksar
PasHiHO ycKopeHue Ha SEP B 3aBHCHMOCT OT MSCTOTO H BPEMETO, KOETO CE IBDKH Ha TIPOMEHSIIHTE
Ce YCIIOBHS B KOpOHATA.

5. B pesynrar ma aHaiM3 Ha NUCTAHUMOHHH y.B. HAGMIONEHHS HA CITLHYEBH H3PUTBAHUA C
Teneckona Advanced Imaging Assembly (AIA) ¢ Bucoxa BPEMCBa M NPOCTPAHCTBEHA PE3OMIONUS €
M3BE/ICHO 3AKIMOYCHHE, e B rOJIAMATA CH YaCT KOPOHANHHTC QpoHTOBe, cBBp3anu ¢ CME, Romsr 10
cnabu yNapHH BJHA. 32 H3IIBIHEHHETO HA TA3H 327493 € Ch3a/IeH crenuanisnpan codryep Coronal
Analysis of SHock and Waves (CASHeW), xofito MOJZie/Iipa KOPOHAIHUTE YIApHH BBIHH Upe3
KOMOMHALUA OT HaGIIIO AEHNS M MOJIENH Ha KOPOHATA.

6. PaspaboTeH H NPUIIOKEH € AHANHTHYEH MO 332 YCKOpSBaHe HAa YaCTHLM B YIAPHM BHJIHH Ha
0a3aTa Ha NWCTAHLMOHHH HAGNIONEHHS Ha ynapuu BBJIHE Mexny 1.1 u 1.5 cmbHuerm pammyca.
Hscnenpanu ca 10 yaapHu BBIHH, IPH HAKOH OT KOHTO TIPOTOHHTE MOTAT Jia Ce YCKOPSIT /0 eHepIHH
Hax 50 MeV B mepeure 10 MumyTH Ha 130yXBaHETO, JOKATO MY OCTAHAIMTE clyal He cTaBa
SHAUMTETHO YBEIMYABAHE HA SHCPIMHTE HA YACTHIMTE. YCTAHOBEHO €, 4e B3AMMONENCTBHETO Ha
YAAPHUTE BLJIHH C KOPOHANHHTE MarHUTHH MI07I€Ta MOIY/HPA AMHAMUYHO XeTHOrpadcKuTe WUPHHH |
ABJDKMHM Ha PAsNPOCTPAHCHHE HA BHCOKOEHEPTHTHYHHTE yacTMLM B CirbHYeBaTa cHcTeMma. To3u
PesyJITaT uMa MOTEHLKAN 32 paHHO NporHosupane Ha SEP mpy casnueny m3Gyxsanus.

Baxno e n1a ce or6enexu, e a-p Kamen Koszapes uma sicHa Busua 3a 6bzemoro pasBUTHE Ha
CBOMTC HAYYHH H3CIIEABAHH.

Kaunpuparsr no npoueaypara . ac. 1-p Kamen Kozapes npencraes no temara Ha KOHKypca: 15
TPYAA B Hay4HH M3/IRHHS C MMTIAKT (aKTop, 6 MyOIMKAIAK B peLleH3UPaHH U3NaHus, § NPEe3eHTalH Ha
CeMHHapH, 15 noxaneHu 0KTA%a Ha HAyYHH GOPYMH.

CeectsenmsT nudeH npunoc Ha A-p K. Kosapes B NIPEACTaBEHHUTE U3CIIEABAHUA JINYM OT (aKTa,
4 TOif € IBPBH aBTOP B 4 OT HAN-TIPECTHIKHHTE CTATHM.
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Bposit uutrpanys Ha Herosu Tpynose e Hag 30.

H-p Koszape e yuacTBan B exumure Ha $ MEXIYHAPOIHHU HAY4YHH IMPOEKTA, IBA OT KOMTO
craprupar npe3 2019 r. Toii e 6w pekoBoxUTEN Ha 4 OT Tesu § npoekra. IToBeueTo ot npoexTyTe ca
dunancupann or HACA.

Hpodecnonannure kayectsa na 1-p Kosapes ca ouenenu oT actponommueckara o0IIHOCT,
KOETO NPOJIMaBa OT BKITFOYBAHETO My B PENHLA BAKHU MEXIYHAPOLHH HAYYHH CKMIIH:

o CropraHmsatop Ha Mex/yHapoieH Hayuem €KHII, paboTel M0 MpobieMH Ha CIIBHYEBHTS
u30yxsanus B International Space Science Institute, Bern;
o Cropranusarop ua /ga yepKInona 3a JOKTOpaHTH No xenuodusuxa npes 2010 u 2011 r., yacr

OT MeXXIyHapoaHaTa koH(epenuus SHINE, CAIL;
o I'nasen xoopaunarop no yuebHara meiinocT Ha He(opmannaTa oGpasopaTeNHa mporpama
“KocMuuecku npenusBuKatencrea”, 2014-2015;
o Koopaunatop ma mposesxnanero Ha PEIOBHU CPEIlM H paboTaTa Ha MyNITHIHCUMIDTHHADEH
exun ot Hax 20 yyenu no npoexr EMMREM, (unarcupan ot HACA.
Bucokara onenxa 3a npodecuonantute KadecTsa Ha J-p Kosapes ce mmoctpupa u ot dakra, ue
TOH € Gun oLeHuTeN Ha npoexTH KeM NASA, NSF, Polish National Science Center, xaxto u pEeLeH3eHT
Ha ctatun 3a The Astrophysical Journal; Astronomy and Astrophysics; Solar Physics; Space Weather:
The International Journal of Research and Applications; Astronomy and Astrophysics; Scientific
Reports; Current Applied Physics. JI-p Kosapes e acouuupan penaxrop sa Journal of Space Weather
and Space Climate.
3a CBOMTE HAYUYHH MOCTIKEHHS TOM € GHIT OTIHYCH Che cnennute Harpagu: Enun ot 40 non
40" wunoBatHBHM Obarapu 3a 2017, kmacamus Ha Hapux pamwo; Hocuren ma mnpecTixHata
HocTNoKTOpanTCka crunenans Ha HACA 3a xenmodusmka “Jack Eddy”, 2012-2014 r.; Bucoko
OTIHYKE 32 OaKalaBbpCKa AUILIOMHA paGoTta Ha Williams College, 2005.

YueOHo-npenoxaBarencka qeiHoCT Ha KAaHAHIATA

B nocnepuute roguun a-p Kamen Kosapes ce sanuvapa CEPHO3HO 1 ¢ yyeOHa JeHHOCT.

Ipes 2019 r. Toif e NOArOTBII cepys NeKIuu "Papmoactporomus” 3a cTynenTH ot Qaxynrera 110
TenekoMyHuKalud Ha Texuudeckus ynusepcuter Codus, Kakro u cepus JeKuud ,,YBox B
PalHoacTpOHOMHUSITA” 32 CTYIEHTH B MATHCTBPCKa Nporpama "CaTeauTan KOMYHHKaluu",

Tpes3 2018 r. a-p Kosapes e noarotswa u peanusupan CieaHUTe IeKUHOHHU KYPCOBE 38 CTYNISHTH
Oaxanaspu u Maructpy ot Karezpa acTpoHoMus Ha Pusuyeckus daxynrer na Coduitckn YHHUBEPCUTET
"Cs. Knmument Oxpuacku”: a/ “Cibruena (u3MKa”;,, YBOI B NPUHIMINTE HA CTBHYERATA dbusuxa”; B/
“YBon B panuoactponomuata”; r/ , Vo B NPUHUUIIHTE Ha PaM0aCTPOHOMHEATA”.

H-p Kosapes e 6w MeHTOp Ha TpuMa CTYICHTYU II0 BPEMeE HA JIETEH U3CIENOBATENCKH CTaXK B
Cmurconnanckara odcepratopus, Solar Research Experience for Undergraduates (REU) - 2013, 2014,
2016r.

Opraiuzamnuonna geiinocT
A-p Kosapes e yuacTean B opranusanusTa na penyna Hay4HH bopymu:

® Cropranusarop Ha cecus kbM EBporelicka ceIMUIA [0 KOCMUUECKO Bpeme (benrus), 2016 r.
- “"Flares, coronal mass ejections and solar energetic particles: Space Weather Impact”

° "UreH Ha JNOKaTHHUS OPTAHU3ALMOHEH KOMMTET 3a koHbepernuara " International Symposium
on Recent Observations and Simulations of the Sun-Earth System 111", 3nathu nacsim, Beirapus,
2016r.

o Cpopraumsarop Ha cecust kbM Solar, Heliospheric, and Interplanetary Environment (SHINE)
yppxumon - “‘Particle Acceleration and Wave Generation Across Scales: From Reconnection to
Shocks", 2016 .



e  CpopranmsaTop Ha cecHs KbM KOHQEPCHLMATA HAa AMEDHMKAHCKUA reo(H3MUeH CHIO3 -
“'SHO13. Seed Populations, Acceleration, and Transport of Solar Energetic Particles from the Low
Corona" AGU Fall Meeting, 2013 r.

e  CpopranuszaTop Ha cecus KbM KOH(epeHIusATa HA AMEPUKAHCKHS reo(u3MueH CHIO3 -
“SH53C. Specification, Prediction, and Observation of the Inner Solar System's Radiation
Environment II", AGU Fall Meeting, 2010 r.

3akmouenne

Bb3 ocHOBa Ha mpenocTaBeHHTe MaTEpUaNH 10 IPOoLenypara abCoMOTHO YOoeneHo
CYHTaM, Y€ KOJHMYECTBOTO M KadecTBOTO Ha HAyYHOH3CIEOBATeNCKaTa, YUeOGHO-
IIperofaBareickara U OpraHu3aluoHHaTa JefHocT Ha A-p Kamen KozapeB HambiHO
YAOBJIETBOPSBAT M3MCKBAHHATA 3a 3aeMaHe Ha aKaJeMHYHArTa JUTBKHOCT ,,JOIEHT” Ha
3AKOHA 3a pasBuTHeTO Ha aKajJeMHUUYHHsS ChCcTaB B PemyOmwka Beirapus, Ha
TTPABUJTHMKA 3a mpunarade Ha 3akoHa 3a Da3sBHTHETO HA aKaJeMUIHHS CHCTaB B
Penybnuxa benrapus, kakto 1 Ha CrenubuaHnTe JONEIHATENHH H3UCKBaHud Ha LA ¢
HAO na BAH.

25.09.2019
npod. abu uana Kropkunesa



i Peer Review
~ for the application of Assistant Professor Dr Kamen Kozarev,
the only candidate for the academic position “Associate professor”
of the Institute of Astronomy with the National Astronomical Observatory (IA with NAO)
of the Bulgarian Academy of Sciences (BAS)
field 4. Natural sciences, mathematics and informatics,

4.1 Physical Sciences ("Acceleration of high-energy charged particles from Solar coronal shock waves
and their propagation in the heliosphere - numerical modeling based on remote observations")

by Prof. Diana Petrova Kjurkchieva, Shumen University

Kamen Kozarev defended a thesis "Acceleration of high-energy solar protons in coronal shock waves
and their propagation in the heliosphere” in 2013 at Boston University. From 2012-2016 he was a
postdoctoral researcher in Heliophysics in Cambridge, Massachusetts. Since 2016 he is assistant
professor at IA with NAO.

Research activities

The subject of Dr. Kamen Kozarev's research is Coronal Mass Ejections (CME), one of the most
energetic manifestations of solar activity. These events begin with the sudden activation of global
plasma-magnetic structures and are accompanied by the conversion of magnetic energy into
electromagnetic radiation and kinetic energy of particles. CMEs form in the solar corona and are often
accelerated to speeds in excess of local sonic velocities. Therefore, CMEs can cause shock waves when
leaving the solar atmosphere. They, in turn, accelerate ions and electrons, creating the so-called. solar
high energy particles (Solar Energetic Particles - SEP). Observations over the last 20 years indicate
that, with solar eruptions, simultaneous large-scale fronts in the solar corona are often observed, as well
as radio waves typical of shock waves capable of accelerating SEP. The early detection,
characterization, and prediction of the initial acceleration and propagation of CME and SEP is
important for heliophysics and interplanetary research. The time between the onset of the solar
outbreak and the arrival of the first SEP flows to Earth is several hours, which is sometimes too short to
alert astronauts and satellite operators. For this reason, one of the important applied goals of
heliophysics is to develop operational capabilities for evaluating and predicting interplanetary SEP
flows and CME dynamics.

Dr. Kozarev is actively involved in the development of specialized software for numerical
modeling of cosmic radiation in the global solar heliosphere and interplanetary space. He is also
working on an observational study of phenomena associated with shock waves in the low solar corona.
His scientific contributions are as follows.

1. Earth-Moon-Mars Radiation Environment Module (EMMREM) software has been developed
to create radiation dose models from high-energy solar particles and cosmic rays in different locations
of the heliosphere, for different human organs, and for different types of protective materials that
simulate space suits and spaceships. At the heart of the software is a three-dimensional model of the
global spread of SEP during major solar storms, which can be used for both scientific research and
space weather prediction.

2. The Energetic Particle Radiation Environment Module (EPREM) software has been
developed to evaluate the acceleration and propagation of high-energy charged particles in the
heliosphere. The model numerically solves the equations for the motion and distribution of protons,
parallel and perpendicular to the magnetic field, depending on the angle of orbital inclination of the
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particles with respect to the magnetic. field, velocity, time and position. EPREM operates in a wide
range of energies and types of ions,

.3. EPREM software has been used to study the propagation of SEP flows in large solar flares
over distances of more than 1 AU using observations near Earth. The model results are found to be

sickness and cancer in astronauts is assessed if exposed to SEP events.
4, By combining the EPREM model with three-dimensional magneto-hydrodynamic models of
solar eruptions, the development of large CMEs near the Sun and the effects on SEP acceleration have

mainly caused by CME-induced shock waves and may occur much closer to the Sun than previously
thought. CME shock waves have been shown to cause different SEP acceleration depending on locations
and time, due to changing coronal conditions,

part, CME coronal fronts lead to wealk shock waves. To accomplish this task, specialized software
Coronal Analysis of SHock and Waves (CASHeW) was created to model the coronal shock waves
through a combination of observations and coronal models.

6. An analytical model for particle acceleration in shock waves has been developed and applied
based on remote observations of shock waves between 1.1 and 1.5 solar radii. 10 shock waves have
been investigated, for some of which the protons accelerate to energies above 50 MeV in the first 10
minutes of the burst, while for the other cases there is no significant increase in the energies of the
particles. The interaction of shock waves with coronal magnetic fields has been found to modulate
dynamically the heliographic latitudes and propagation lengths of high-energy particles in the solar
system. This result has the potential for early forecasting of SEP in solar flares.

It is important to note that Dr. Kamen Kozarev has a clear vision for the future development of
his research.

Dr Kamen Kozarev presents for the procedure : 15 papers in scientific publications with impact
factor, 6 publications in peer-reviewed journals, 8 presentations at seminars, 15 invited papers at
scientific forums. Dr. K. Kozarev's significant personal contribution to the presented research is evident
from the fact that he is the first author in 4 of the most prestigious articles.The number of citations to
his works is over 30. Dr. Kozarev has participated in the teams of 8 international scientific projects, two
of which start in 2019. He has been the leader of 4 of these 8 projects. Most of the projects are funded
by NASA.

The professional qualities of Dr. Kozarev are appreciated by the astronomical community,
which is evident from his involvement in a number of important international scientific teams:

- Co-organizer of an international scientific team working on solar flare problems at the International
Space Science Institute, Bern;

-Co-organizer of two workshops for PhD students in Heliophysics in 2010 and 2011, part of the SHINE
International Conference, USA;

- Chief Coordinator of the Educational Activities of the informal education program "Space
Challenges", 2014-2015;

- Coordinator of regular meetings and the work of a multidisciplinary team of over 20 scientists funded
by NASA's EMMREM project.



Dr. Kozarev's high appreciation for his professional skills is also illustrated by the fact that he
was a project evaluator for NASA, NSF, the Polish National Science Center, and a reviewer of articles
for The Astrophysical Journal; Astronomy and Astrophysics; Solar Physics; Space Weather: The
International Journal of Research and Applications; Astronomy and Astrophysics; Scientific Reports;
Current Applied Physics. Dr. Kozarev is an associate editor of the Journal of Space Weather and Space
Climate.

He has been honored with the following awards for his scientific achievements: One of the 40
under 40 " Innovative Bulgarians for 2017, Darik Radio's ranking; Winner of NASA's prestigious Jack
Eddy Postdoctoral Fellowship, 2012-2014; Bachelor of Arts Degree with Honors from Williams
College, 2005.

Teaching activities
In recent years, Dr. Kamen Kozarev has been seriously involved in educational activities.

In 2019 he has prepared a series of lectures on Radioastronomy for students from the Faculty of
Telecommunications of the Technical University of Sofia, as well as a series of lectures on Introduction
to Radioastronomy for students in the Master's Program in Satellite Communication.

In 2018, Dr. Kozarev has prepared lecture courses for undergraduate and masters students at the..
Department of Astronomy at the Faculty of Physics at Sofia University St. Kliment Ohridski ("Solar
Physics” and "Introduction to Radioastronomy”).

Dr. Kozarev was a mentor to three students during a summer research internship at the
Smithsonian Observatory, Solar Research Experience for Undergraduates (REU) - 2013, 2014, 2016.

Organizational activity
Dr. Kozarev has participated in the organization of a number of scientific forums:
» Co-organizer of a session at European Space Week (Belgium), 2016 “Flares, coronal mass ejections
and solar energy particles: Space Weather Impact”
» Member of the local organizing committee for the conference “International Symposium on Recent
Observations and Simulations of the Sun-Earth System III", Golden Sands, Bulgaria, 2016.
« Co-organizer of a session at Solar, Heliospheric, and Interplanetary Environment (SHINE) Workshop
“Particle Acceleration and Wave Generation Across Scales: From Reconnection to Shocks", 2016.
+ Co-organizer of the session at the Conference of the American Geophysical Union “SHO013. Seed
Populations, Acceleration, and Transport of Solar Energy Particles from the Low Corona" AGU Fall
Meeting, 2013
» Co-organizer of the session at the Conference of the American Geophysical Union “SH53C.
Specification, Prediction, and Observation of the Inner Solar System's Radiation Environment II", AGU
Fall Meeting, 2010.

Conclusion

On the basis of the materials provided under the procedure, I am absolutely convinced that the quantity
and quality of Dr. Kamen Kozarev's research, teaching and organizational activities completely satisfy
the requirements for the academic position of "Associate Professor” of the Law on the Development of
Academic Staff in the Republic Bulgaria, the RULES for the implementation of the Law on the
Development of Academic Staff in the Republic of Bulgaria, as well as the Specific Additional
Requirements of IA with NAO of BAS.

09/25/2019
Prof. Diana Kjurkchieva, DSci.



