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N0 KOHKYpCa 32 33aeMaHe Ha aKkafeMu4Ha [AbXKHOCT “AoueHT” no npodecroHanHo

“ ”

Xenuodusmka ” no TemaTtuka
“YcKkopsBaHe Ha BUCOKOEHEPreTUMHM 3apefeHU YacTULM OT CILHYEBU KOPOHAAHW YAapHM
BbJIHM U PasnNpPoOCTPaHEHUETO UM B Xennocdepata” 3a HyAUTe Ha oTaen “CabHue u CabHYesa
cucrema” (obaseH 8 B 6p. 47 o1 14.06.2019 1.) c eJMHCTBEH YYaCTHUK IA. ac. A-p KameH AceHos
Kozapes.

HanpasneHne 4.1. ®uU3MYecKM HayKWM, HaydHa chneuuanHocT

oT pou. A-p Kupwun Atawacos CrosHOB, MHCTUTYT no actpoHomus ¢ HaumoHanHa
acTpoHomuyecka obcepeatopua, BAH.

KameH AceHoB Kosapes e poseH Ha 3 ¢espyapu 1983 r. 8 MMnosaus. MNpe3 2005 r.
3asbpuisa bakanaswvp B Yunamc Koamaxk (CALL), a npes 2008 r. — marucTbp B BOCTbHCKUA
YHUBEPCUTET, KBLAETO 3anoysa CBOATA AOKTOpaHTypa. lpes 2013 r. 3awuMTaBa AOKTOPCKa
AucepTauua Ha Tema “YeKopeHue Ha CTbHUEBM BUCOKOEHEPTMIHN NPOTOHM B KOPOHANHU Y4apHU
BbJIHM U pasnpocTpaHeHUeTo um B xenuocdepata”. Ot 2013 r. go 2016 r. e 6Bun Ha nocT-
AOKTOPaHTCKa Nno3uuua B XapsapA-CMUTCOHMAH LLeHTbp no AcTpodusuka, Kelimbpuax (CALLL).
Ot 2016 r. e rnaseH acucTeHT B UHCTUTYTa no actpoHomua ¢ HAO, BAH. Mma onuT KaTo yuuten
no $W3UKa M MmaTemaTuka 1 NekTop no CabHYeBa dU3MKa M PaAMOacTPOHOMUSA B HAKOMKO
yHusepcuteTa 8 Bbarapus. [-p Kosapes e OTAWYEH ¢ HAKONKO Harpagu M opraHM3aTop Ha
BMeyaTaABalla OpPOfka acTPOHOMUHECKU CbBUTUA. PBROBOAUA € MAM € yyacTBan B 8 HayuHu
npoekta, pnHaHcupanu oT NASA, ESA, AMepuKaHCKNUTe BOHHO-Bb3AYLIHU CUAK U Ap.

B koHKkypca, A-p Kosapes yuactea ¢ 15 HayuHu ny6aukauun — 4 8 The Astrophysical
Journal, 8 8 Space W<ather, 2 8 Journal of Geophysical Resear<ii :: eza B Nuclear Technology. B
4 ot 1ax, g-p Kosapes e nbpBM aBTOp. BpoaT Ha uuTaTuTe e 30, KaTs fnoseveTo LUTMpaLm
nybavkaumn ca 8 cnucanusa ¢ IF u/unm SIR. CBeToBHaTa 6a3a AaHHM 33 acTPOHOMMUYECKU
ny6aukaumu NASA/ADS nnaexcupa 70 ny6auKaumm u Haj 200 umTaTa Ha f-p Kosapes.

HayuyHuTe uHTepecn u npuHocu Ha A-p Kosapes ca B o6nactta Ha U3CNeABaHeTO Ha
KOPOHa/HUTe W3XBLP/IAHWA HA Maca OT CAbHYeBaTa aTMocdepa, YACIEHO MOAEAUpaHe W
Hab/IoAEHUA HA CABbHUEBM BMCOKOEHEPTUTUYHM HacTULM W ApYru NpoABM Ha CAbHYEBaTa
aKTMBHOCT. Cpef, NOAYYEHUTE pe3ynTaTu M npuHocu Ha a-p Kosapes, 6ux uckan aa otbenexa
cnepHuTe:

A-p Kosapes yuacTBa aKTMBHO B pa3paboTBaHETO M  EKCMIOATUPAHETO Ha
creunanuaupaHa copTyepHa cMcTeMa 3a YMCEHO MOAEAUPaHE Ha KOCMUUYECKaTa paauauns 8
rnobanHata xennocdepa oT CABHLETO A0 Mapc W oTeba. CucTemara, HapedeHa Earth-MoonMars
Radiation Environment Module (EMMREM), cb3pnaga mogenn Ha Lo3uTe pafuauua ot
BYCOKOEHEPrUTUYHU CTbHYEBU 4YACTULM M KOCMUYECKM AbYM Ha Pas/IMYHM NoKauuM B
xenunocdepard, 33 PasnUYHU YOBEWKU OPraHW, U 334 PasANYHM BUAOBE 3aLUMTHW MaTepuany,
CMMYNUPaLKM ckagaHApU U KOCMUYeCKU Kopabu. B ocHoBaTa Ha UAnaTa CUCTEMA € MOLEPEH,
MbBKas U cTabuneH TpMM3MepeH Mo/LeN 3a U3y4aBaHeTo Ha roBaaHOTo Paz3NpocTpaHeHme Ha SEP



eIHOBPEMEHHO NO BPEMe Ha FoNEMM CIbHYEBN BypU, KOITO MoXe Aa 6bAe U3M0138aH KaKTO 33
Hay4yHWU UM3CAeABaHMsA, Taka U 33 NpeasvKAaHe Ha KOCMUYECKOTO Bpeme (Kozarev et al.
“Modeling the 2003 Halloween events with EMMREM: Energetic particles, radial gradients, and
coupling to MHD.” 2010, J. Space Weather, 8, 8).

MbpBoHauanHo, MoAensT e bun M3MN0a3BaH 3a M3ydaBaHe Pa3NpOCTPAHEHMETo Ha
notouute SEP oteba 1 AU npu ronemu cabH4eBU n3byxsaHua, M3Noa3BaliKkK in situ HabnoaeHus
6130 Ao 3emaTa. Mpy Te3u U3cAeBaHUA Ce YCTaHOBEHOBABA, Ye pe3ynTaTuTe OT MOAena ca
6au3KM Ao HabnoaeHuaTa Ha SEP 8 6ansoct go Jlywata, Mapc (1.5 a.e.) u HOnutep (5.2 a.e.). Ha
fa3zaTa Ha Taka ycnewwHuTe pe3yntatu or EPREM ce nosnyvaeat mojenu Ha paguanHute
rpagueHTu Ha notouuTe SEP B MexAyNnNaHETHOTO NMPOCTPAHCTBO OT 3emara go HOnutep, KOUTO
ca UEHHM 3a onpejensHe Ha PafiMalMOHHWMTE 034 33 acTPOHaBTM U eNeKTPOHUKA npu
MEeXAyNAaHeTHU Kocmuuecku mucuu. OueHeH e M pUCKa 33 pasBUTUE Ha /bYeBa 6onect u
pakoew 3a60NABaHUA NPU aCTPOHABTHTE, ako BbAAT U3/10KEHM Ha nofobHu ronemu SEP cbbutus
(Cucinotta et al. “Space radiation risk limits and Earth-Moon-Mars environmental models.” 2010,
J. Space Weather, 8, 9).

Hamam KpuTuuHu 3abBenexkkm no U3noweHuTe B nybaukauuute Ha A-p Kosapes
pe3ynTaTM U U3NOA3BAHUTE METOAM 3a NOCTUraHeTo um. Cuutam, Ye Te CbAbPKaT OPUTMHAIHK
pesyatati v npuHocu. [Jobpo BnewatneHue npasu, Ye A-p Kosapes e pa3sui CnpaBKkaTta 3a
Hay4YHWUTE CWU MPUHOCKU KaTo e Aobasun u bbAewmTe cM NNaHOBE 33 U3CIEABaHUA B obnacrra —
rapaHuMa 3a 6bliewo passuTMe B TasM MOAEepPHa TemaTuka. [punoeHuTe AOKYMEHTH
yAOBNETBOPABAT M3NCKBaHMATa Ha 3PACPB v NpasUAHMLNTE KbM HETO, KAKTO U cneunduyHUTe
U3UCKBaHUA Ha MHCTUTyTa no acTpoHomua ¢ HAO, BAH.

NvuHute My sneuatnenus oT A-p KameH Ko3sapes ca u3uano nonoskwtesnu. bes
CbMHeHMe Tol e yTBbpAeH yyeH B 06nacTTa Ha u3cneABaHeTo Ha C/ibH4eBaTa aKTUBHOCT.
OpraHW3auMoHHUTE MY CMOCOBHOCTM W MAEUTe MYy 3a passuThe Ha b6barapckaTa acTpoHOMMUATA
(B TOBa uUMC/IO M Cb3AaBaHe Ha cTaHuua Ha LOFAR B Bbnrapus) ca 3apasuTenHu 1 NONE3HKU 33
KoJIeKTUBa Ha MHcTuTyTa no actpoHomusa ¢ HAO, BAH.

Ha OCHOBa Ha M3NOMKEHOTO NO-FOpe CHMTaMm, Ye KaHAuAaTypaTa Ha ra. ac. a-p KameH
AceHos Kosapes HanmbAHO YAOBAETBOPSABA M3UCKBAHMATA 33 3aemMaHe Ha aKagemuyHata
ANbXHoCT “poueHt” B UHcTuTyTa no actpoHomusa ¢ HAO, BAH. [lasam €BOATa NOAOKUTENHA
oueHKa 1 y6eaeHo npenopbyBam Ha yBajaemuTe HieHoBe Ha HayuHOTO Xypu Aa npeanokart
Ha HayuHusa cbeet Ha MHcTuTyTa no actpoHomus ¢ HAO aa rnacyear ra. ac. A-p KameH KosapeB
fa 3aeme aKkafemMmuuHaTa SABXKHOCT “AoueHT” B UHCTUTYTa MO acTpoHOMMUA C HAO B otgen
“CnbHue u CnbHYesa cuctema”.

11.10.2019. YneH Ha HayuYHOTO Kypu:
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TATYTTIO AeTFOHONHA G HALMOHATHA
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ATTITUDE OF REVIEWER

on the application for the appointment of an “Associate Professor” position in the
professional field 4.1. Physical Sciences, scientific specialty “Astronomy and celestial mechanics”
on the topic “Acceleration of high-energetic particles from solar coronal shock waves and their
propagation in the heliosphere” for the needs of the Sun and Solar System Department
(announced in the Newspaper of State Issue 47 on 2019 June 14) with only applicant Assistant
Professor Kamen Asenov Kozarev, PhD.

by Assoc. Prof. Kiril Atanasov Stoyanov, PhD - Institute of Astronomy and National
Astronomical Observatory, Bulgarian Academy of Sciences.

Kamen Asenov Kozarev was born on February 3 1983 in Plovdiv, Bulgaria. In 2005 he
graduated his Bachelor’s degree in Williams College, USA. In 2008 he graduated his Master’s
degree in Boston University and starts his PhD. In 2013 he successfully defended a PhD thesis on
the topic “Acceleration of solar high-energetic particles in a coronal shock waves and their
propagation in the heliosphere”. In the period 2013 ~ 2016 he was a post-doctoral research
assistant in the Harvard—Smithsonian Center for Astrophysics in Cambridge, USA. Since 2016 he
is an Assistant Professor in the Institute of Astronomy and National Astronomical Observatory,
Bulgarian Academy of Sciences. He has an experience as a physics and mathematics teacher and
an University lecturer. Dr Kozarev is honored with some scientific awards and he was an organizer
of an impressive number of astronomical events. He was a coordinator or participant in 8
scientific projects funded by ESA, NASA, US Air Force, etc.

In the contest, Dr Kamen Kozerev presents 15 scientific publications — 4 published in The
Astrophysicai Jouraal, 8 in Space Weather, 2 in Journai &f Georhysical Research and one in
Nuclear Technology. Dr Kozarev is leading author in 4 of the publica*ions. The total number of
the citations is 30, almost all of them in publications with IF and/or SJR.

The scientific contributions of Dr Kozarev are in the field of studying the coronal mass
ejections in the solar atmosphere, numerical modelling and observations of high-energetic
particles. It deserves noting the following results:

The authors present a study of the October/November 2003 Halloween solar energetic
particle events with an energetic particle acceleration and propagation model that is part of the
Earth-Moon-Mars Radiation Environment Module, highlighting the current ability of the
framework to make predictions at various locations of the inner heliosphere. They compare
model predictions with Ulysses observations of protons at energies above 10 MeV in order to
obtain realistic proton fluxes and calculate radial gradients for peak fluxes, event fluences, and
radiation dosimetric quantities. They found that a power law with an index of -3.55 at energy of
200 MeV describes the time-integrated energetic proton fluence dependence on radial distances
beyond 1 AU for the 2003 Halloween events, and an index of -4.18 is appropriate for peak proton
fluxes at that energy. Calculations of radiation doses based on these simulations show average
power law indices of -4.32 and -3.64 for peak dose rates and accumulated doses, respectively.



In an effort to improve the predictions, we have coupled our kinetic code to results from a 3-D
heliospheric magnetohydrodynamic model, WSA/Enlil. While predictions with the coupled model
overall show worse agreement than simulations with steady state solar wind conditions for these
large events, the capability to couple energetic particle propagation and numerical models of the
solar wind is an important step in the future development of space weather modeling (Kozarev
et al. “Modeling the 2003 Halloween events with EMMREM: Energetic particles, radial gradients,
and coupling to MHD.” 2010, J. Space Weather, 8, 8).

The authors review NASA’s short-term and career radiation limits for astronauts and
methods for their application to future exploration missions outside of low Earth orbit. Career
limits are intended to restrict late occurring health effects and include a 3% risk of exposure-
induced death from cancer and new limits for central nervous system and heart disease risks.
Short-term dose limits are used to prevent in-flight radiation sickness or death through restriction
of the doses to the blood forming organs and to prevent clinically significant cataracts or skin
damage through lens and skin dose limits, respectively. Large uncertainties exist in estimating
the health risks of space radiation, chiefly the understanding of the radiobiology of heavy ions
and dose rate and dose protraction effects, and the limitations in human epidemiology data.
(Cucinotta et al. “Space radiation risk limits and Earth-Moon-Mars environmental models.” 2010,
J. Space Weather, 8, 9).

|

| don’t have any critical notes on the presented results and the methods used for
achieving them. My opinion is that the publications of Dr Kozarev consist of original results and
contributions. Dr Kozarev included his future plans for the development of this modern topic,
which is a guarantee for a success and progress in the field, and makes a good impression. The
apment of the
Republic of Bulgaria as well as the specific requirements of the Institute of Astronomy ar:d NAO.

presented documentation is in zgisement with the Law for academic de

My personal impressions on Dr Kozarev are very positive. Without any doubts, | consider
him as an approved scientist in the field of the solar activity. | think that his scientific and
organizational abilities will be very beneficial for the Institute of Astronomy and National
Astronomical Observatory.

On the basis on the outlined remarks, | give my positive opinion on the application of
Dr Kamen Kozarev for the position of Associate Professor in the Institute of Astronomy and
National Astronomical Observatory, Bulgarian Academy of Sciences. | recommend to the
Scientific Council of the Institute of Astronomy and National Astronomical Observatory to elect
Kamen Kozarev for the position of Associate Professor in the Sun and Solar System
Department.

10.10.2019 Signature:
\Asso¢. ProfK. Stoydnov, PhD\



