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Ha AIICepTarIUOHHrrfl TpyA Ha TeMa

Onepa4uotteH Moder 3a itoHusa,Iu.flmu om KocMaqecKu il'bttu
e itonocfiepama u ilmruocq)epama
Ha r-H Cprueou HeAxon Acenoecxu

3a rronyqaBaHe Ha o6pasonareJrHaTa r,r Hayr{Ha crereH dorcmop
or npo$. A$n I4ean Xen.sgxoe

1. AnryarHocr Ha upo6leua. llpe4lrer Ha Aucepraur4oHHlrfl TpyA Ha r-H
Cuueou Acenoscxa e r{3cneABane/oueHseaHe Ha ponrra Ha KocMrrrecKure Jl:brrr,r or
raJIaKTVqeH, cJItHqeB 14 MexlynnaHereH [por{3xoA sa fioH[sa\t4flTa Ha cpeAHara
arrraocQepa z fionoclpepa B r4HTepBirrra MexAy 30 u 100 km. Tarusa u3cJreABaHr.rfl ca
TpaAr{rIr{oHHH 3a 6:slrapcxara reo$usuqHa KoJrerr{.fl B npoA:bJrxeHr4e Ha noBer{e or
qerilpr4 Aecerrrnerr4s. 14 Te ca cB6p3aHr4 c aKTyanHr4Te 3a Halrero ctBpeMrze npo6leuu sa
KocMllqecKoro BpeMe u KocMnrIecKI4-f KJII{Mar. Yc:snrpmeHcrBaHll.sr Molen Ha eneKTpo-
MaIHL{THI,ITe B3al4MoAefi,crswfl, Ha KocMI4rIecKraTe Jr:brrrz cbc 3eMHara arMoc(llepa, pa3pa-
6oren c yqacruero Ha AacepraHTa, [o3BorsBa [o-To!rHo, KoJIrIqecrBeHo, ottpeAer.sHe Ha

KrIIorIoBr.{ flapaMerprr Ha AonHara fiorioc(pepa, Korrro ca c:bulecrBeHr4 3a no-go6poro
pa:6rapane Ha cJrrHareBo-3eMHr.rre Bpb3Kr4.

2. Cr,grpxaHr{e rr crpyrcTypa Ha Ar.rcepraunoHHrrs rpyA. [ucepraqzflTa Ha

Cu*teon Acenoscrl4 e rto Hayr{Hara cneuuan:aocr @usuKa Ha oKeaHa, amuocQepama u

oKono3eMHomo npocmpaHcmlo (uu$rp 01.04.08) or HalpaBrenne 4.1. @usuqecrcu

HAyKU 14 OTpa3.rIBa HayrrHr4Te AOCTI4XeHVS Ha AilCepTaHTa rrpl,{ TeOpeTZLTHOTO MoAenr4paHe

Ha MexAr4Hume (2 + l, 3 + 1 u 4 * 1-rauepaanHu) fiouusaquoHHx MoAeJril ua Marees u
Beluuon, Benranos v c:brpyAHrrura, KaKTo r{ Ha rrocJre4larrfl\ 5 * l-unrepB€LrreH, MoAen

CORIMIA na BenprrroB rr KoJreru. TeoperuqHoro MoAenr4paHe BKJrroqBa KaKTo auarrLt-
TI4qHU llpecMflTA}lllfl., TaKA U qUCneHH CyrMynAr\VU C HarrHCaHaTa O'r AHCepTAHTa
nporpaMa COzuMIA.

,{ucepraqrzoHHurr rpyA ce c6cror{ or 6 rrtaew, 6u6tuorpaQur, crprctK Ha

ny6luraqur4Te, cBap3a:a:a c ArrceprarlrzflTa v clpaBKa 3a yqacrve Ha rucepraHTa c
AoKnaAr,r Ha laay.uHu $opyrrrrz. Tofi (4zceprarlrroHHrzflr rpyA) c:bAbpxa 160 crpauu\u,26
Srarypra, 9 ra6r'w\u v ca g;zTzpauu 148 rBToqHr4Ka (a rona qlrcJro r4HTepHerHu cafiroee,

Snprr,rena zH$opuaqax). Epoxr na nylrrurcar\uilTe, Bbpxy Kouro e laailvrcaH Avrcepra-
rIr4oHHI4-flT TpyA, e 12: eltta caMocro;ITeltma crarvfl. w ll s cbaBTopcrBo, B ABe or
cbBMecrHrzre pa6oru AceHoscx[ e np:sB aBTop, s 8 e Ha BTopo M{cro a B eAHa - Ha

Tpero Mscro; ToBa MI4 tro3BoJr{Ba Aa 3aKr}oqa, qe AucepraHTT,T e 6ul paBHocroeH

cbaBTop B crBMecrHure ry6:ruKarlr4u. Eux ucxa,r Aa or6elexa, qe eAHa or crarpll4Te
(oHasu B cbaBTopcrBo c !. Crofiroea) e usnur KoHTeKcra Ha Ar4ceprarrlloHHl4fl rpyA rl
nefinoro BKJrror{BaHe B cnr4c:bKa ua ny6nraraur4r{re e r43Jrr4rrrHo. Epoxr Ha AoKJraAVTe,
npeAcraBeHr4 or ArlcepraHTa Ha MexAyHapoAHr4 HayLrHrz xoHrfepenquu, pa1ortn cpeuru
ra ruxolu, e 12. Cnucasuxta, B Kor4To ca ny6ruxyBaHr ocHoBHLITe pe3ynrarl4 or
Ar4ceprarllura, cai Acta Geophysica (7 crarur,), J. Space Weather Space Clim. (1

crarwt), J. Phys.: Conf. Series (l crarun), AIP Conf. Proceedings (1 crarux), Sun and
Geosphere (l craru.r), Compt. rend. Acad. bulg. Sci. (6 naruu) u Bulg. J. Phys. (1'

crarur.).
lk pnara rrraBa e Kpar:bK yBoA KbM npo6reuarvrKara) paspa6oreaHa B Al4cepra-

rlr,roHHr4,rr rpyA. OcnoeHr4 cBeAeHa, 3a KocMlrrrecKlrre ilTr1t4 ,t 3eMHara fionocSepa ce

IaBar 86B BTopara rJraBa (nrn Surypa 2.7 uv,a 4pe6en nponycK: He ca MapKI{paHI4



fiouocSepHr4re cJroeBe C u D). Cneuvaruo 6ux ucxal 4a o:r6elexa ucropl4rlecKl4q
nperneA Ha npo6,renaa sa fioHoc(pepara r,r B3ar4MoAeficrsuero fi c roc*ruqecKl,ITe JIr,qI{ -
rofi ce Lrere c IIHTepec u [oKa3Ba, qe r-H Acenoscxu no3HaBa MHoro go6pe c:bBpeMeHHI4.f,

craryc Ha'ragv o6,racr or KocMl4qecKara Sr.rsura. frasa 3-ra, uarap Ir KparKa, orurcBa
qenr4Te v 3a1aqvre Ha Ar4cepraqrroHHr4r{ TpyA; $opnaynupoBKr4Te ca fl.clut4 t4 [peuI43HrI.

Cr,ulecrseHara rracr or Ar.{ceprarl?roHHt4f, TpyA ce cbA:bpxa B qerB:bprara rJIaBa -
B He.fl ce r43Jrara reoperr4rrHara ocHoBa Ha MoAeJIa, onvcBarrl sgalaNaoAeficrBl{ero Ha

KocMuqecKure rffail4 cbc cpeAHara 3eMHa arnaoc$epa vlc'ilcKara fionoc$epa. Mo4emr
ce ocHoBaBa Ha ABe ocHoBHr4 droprraynu, a r4MeHHo sa $yuxqraxTa Ha fionrasaqzoHHl4Te

sary6u dEldh ua Eop-Eere-Erox v3arpv-pa3MepHara eneKrpoHHa npoAyKuvt q(h) ua
Be:runoe rE Dorman. llparcruuecKoro rrcnon3BaHe Ha re3lr 4ne (pyurqvfi4 Lr3LrclrBa noAxo-

Lflu\l4 aflpoKc]rMar\Lth Ha dEldh B pa3nr.rrrH[ t4HTepBaJrr{ Ha eHeprl4-flTa Ha fiouueupaqure
KOCMT4qeCKI4 rr,rlLr pr, ecrecrBeHo, [pecM.rrTaHe Ha cboTBeTHIrre eneKTpoHHr4 [poAyKIIL{I4,

Koero n xpafiua cMerKa ce cBexAa Ao qrrcJreHo uHTerpnpaHe rro eHeprura. OcseH o'r
eHeprlrr4Te Ha KocMr4r{ecKr4Te Irb.r,la) 6poxr Ha L{HTepBaJrvre 3aBnckr 14 or 3apflAoBoro
r{}rcJro Z Ha ,tacrLrqure (sa qacruur4 c:bc 3aprAoBo qr4cJlo, paBHo r.rJrrr ro-roJr.anao ot 2,
6porr Ha r{HTepBaJrrrre e c eqr4n:ar\a fio-roJlflM orKoJrKoro oHe3[ 3a nporoHr4re, Z : l).
3a n:s.rrsora Ha paspa6orBaHr4, MoAen Ar4cepraHTlr rr3BexAa ueo6xo4ul,rr4Te 3a qI4cJIeHo

lpecMflTaHe v3pasv 3a ABy-, Tpu- 14 qerupt4-t4HTepBanHr4 anpoKcprMa\uv Ha $yurquxra
na EopEere-E:rox Br,3 ocHoBa Ha ny6ruraur4r4 Ha Beru.rnoe u Marees. flpz4o6rnafiru
yBepeHocr B aHarl4'tLtqHr{Te I4 qrrcJIeHV flpecMflTaHLtfl) t-lu AcenoscKz aKTI4BHo ce

BKJ'IloqBa s o6o6qaBaHero Ha MoAera, [o-KoHKperHo BrbB BbBexAaHero ua 5-ru
r4HTepBan, xofiro Aa o[r{cBa fiouusaqflouHl4Te cnoco6nocrr{ Ha KocMr4rrecKl4Te JIbqI4 c

eHeprr.rlr uol 0.15 MeV. B:ssexAaHero Ha ro3r4 AorrbnHrrreJreH r{HTepBaJr 3HaqureJlHo
ycnoxHflBa rrpecM.f,TaHt4fTL Ho ArrcepraHTT,T ce clpaBfl ycnemHo c rrocTaBeHaTa My

3aral,a, Karo AeMoHcrpr4pa cBoflTa BucoKa xnamr$urags. Ha Susux-reoperur. floryr<
BcHrrKo e lr3JroxeHo trcHo 14 npefneAHo. LIMa o6a,re eAHa 3ararKa 3a MeH: ToBa e

qr4cneHara r4MnJreMeHTa\rrfl. Ha rrporpaMara CORIMIA. Curtalr, qe eAI4H [ceBAo-KoA
nrrcc 6noxoBa cxeMa (flowchart) Ha aJ:r.opurrla 6u rro3BoJrrrJr aa ce paz6epe xaxBo u rro
KaKbB Haqr4H ce npecM.flra c CORIMIA. Or eAna o'r ny6luxaIII4I4Te Ha AoKTopaHTa
(Compt. rend. Acad. bulg. Sci.64 (2011) 1303-1310) crana qcHo, ile ql{creHoro

flpecMf,TaHe Ha onpeAeneH]rre rrHTetpanu B pa3nprrrHr4re eneprnfiHu IrHTepBaJII4 ce e

lpaBrrno rro MeroAa sa Romberg c r,r3rron3BaHe eKcrparloJlalrl4rra na Richardson, uo

raJru exuHcrBeHo ra3LI onepalrufl qbcraBf, KoAa CORIMIA? Erva wr?
Bc.flxa qrrcJreHa fiporpaMa 3a flpecMflTaHe Ha onpeAeneHu $Izsrauuu [poqe-

culnapauerpLt t43krcKBa cBof,Ta r,aJrut1a\vt. Toea ce [paBlr B 3aKnloqlrrenHara 5-ra uasa
Ha AuceprarllroHHru rpyA. B ses AzcepraHTbr lpeAcraBfl pe3ynraruTe or qucJIeHLITe

rpecMf,raHrr.a ua lpyur\r4rra 3a eneKTpoHHa rlpoAyxt\ufl, q(h) rpu pa3nrrrlHlr anpoKcu-

Maur.rr4 ua Syrmqu flTa 3a fionzsaquonnz sary6u dEldh 3a rpl{ BL{Aa KocMIrqecKI'I rbqL\ a

I4MEHHO

. IZLIIaKTUTIHII KOCMIr{CCKLI JI:bqI4 IIpI,I MI4HI4MaJIHa L7 MaKCIIManHa CJ]T,Hq€BI4

aKTr{BHocrH (Snrypn 5.1-5.3), Karo Hafi-sue.{atrflBall\r4 ca pe3ynrarlrre,
ronyr{eHu npz 5-uurepBiurHara anpoKcr4Maurax ($urypu 5.4-5.6 u ra6mtupr 5.8 n
5.e):

. cJl:bHrreBr4 KocMurrecKl{ Jrbq}r rro BpeMe Ha ABe cJrbHqeBLI c's6*trwx, GLE 69 u GLE,

05 (Szrypu 5.7 u 5.8) B cpeAHara aruoc$epa h Hilcnara fionoc$epa 3a pa3nrrrHl4

f e o M arHlrTHl4 lttLrp r4Hpr;



. aHoMiuIHI{ KocMl.{qecKu l[b-qu (nporonu, xeJrr.{eBu, a3orHr4, KzcnopoAHr4 14

HeoHoBI4 fioHIa) 3a reoMarHvtrHvt Ltrvtpvnz 90o u 70o B nonrpHara ruanxa (Szr.
5.9) u HaAMopcKH Br4coqr4Hrr MexAy 30 u 120 km (fruryprz 5.10 u 5.I 1).

IlpecurrauvrTa ca HanpaBeHI4 Karo ca lr3noJr3BaHr4 crr:brHlrKoBr4 eKcrrepuMeHTaJrHrz

AaHHl4, a nonyqeHr4Te pe3ynTaTLI 3a eneKTpoHHaTa flpoAyKrlrrfl Ha nocorreHHTe rro-fope
KocMlrrlecKvr lrrrrrr ca n 4o6po ctrJracue c sa6nrcAareJrHl{Te p'arrtl

lloryueHzre or Ar.rcepraHTa pe3ynrarrr c rroMorrlTa na paspa6oreHufl or Hero KoA

CORIMIA Moxe Aa 6's4al r43noJr3BaHr4 3a rro-Tor{Horo olpeAeJrflHe Ha peArrua rapa-
Merpl4 ua fionoc$epHara rrJra3Ma (nanp. npoSunure Ha eJreKTpoHHara KoHqeHrpauul
N(h) z croq C B Hr.rcKara fionoc(fepa, eJreKrpr4rrHrare rrpoBoAr{Mocrrr na flegepceu u Xon
n fionoc$epara), sa oueHKa Ha pa1LrarJLtoHHlrre ersAeficrsN.f, B oKoro3eMHoro KocMrzrre-

cKo IIpocTpaHcTBo, KaKTo I4 3a npecM.,ITaHe Ha rrecToT[Te Ha oTcelrKa flpx pa3npocTpa-
HeHr{ero Ha parproBtJIHI4 B IxI4poK qecroreH o6xear.

OcnosHrare [pI4HocI{ B Ar4ceprarlnflTa ca $opvrynupanu e 5 TorrKr4 - safi-gnaqu-
MI4flT CIIOpeA MeH npI{HOC e Cb3AaAeH}rrrT Bb3 OCHOBa HA aHaJrl,l'tl,]rrHH npeoMf,TaHr4.rr KOA

CORIMIA, xofiro rro3BoJlf,Ba peiilr{crrrqHa oueHKa ua fiouusaqrroHHoro c:bcro.rrHue Ha

cpeAHara arrraoc$epa u Hr4cKara fionoc(lrepa, A:bJ'rxaulo ce na s:bsAeficrBlrero Ha

KocMI4qecKr{Te Jr:bqr{. Cnope4 MeH MoAeJrcr CORIMIA e oueueH AocrartqHo BHcoKo -
r4MaM npeABrrA $axra, .re rofi e [ocraBeH Ha flt,pBo Mrrcro (xaro Sofia Model) e

npe3eHrauuflraHa Jtirgen Watermann (fivConsult, F-83440 Tourrettes, France) Ha cecr.rfl

na Working Group I na COST action ES0803 "Developing Space Weather Products and

Services in Europe", o3arJraBeHa Advanced methods to model and predict space weather
effects - Summary of Progress, c:bcro.rrJra ce or 5 Ao 9 soeunpu 2012 r. e Eprcrcer.

Karo rl-flrro Hayr{Hure rrpr4Hocr{ B Ar.{ceprauvtoHHur rpy.q Ha r-u Cuir,leos Acenos-
cKrr Moxe Aa ce Kareroplr3lrpar Karo o6orarqnaHe Ha cr,uecrByBarrlrrre 3HaHr{fl rr

HoBocr B Hayxara (upeqraraHe Ha HoB rr3qrrclureleu xog).
Arropetlrepar:br orpa3fl Ba B{pHo c:bAbpxaHr4ero Ha ArrcepraquoHHrrs rpyA.

3. Kpurnuuu 6erexxr.r Ha peqeH3eHTa. Bneqar:reuarTa MV or AucepraurroH-
lrufl Tpy!, Ha r-H CuNreonosc:r.r ca MHoro 4o6pu. flucepraqurra e o$opMeHa c BKyc.

Texcrrr ce r{ere c JreKora, sa6erssauure rrelrarHr4 rr rpaMarr{r{Hv I-peIxK[ ca MzIJIKo.

Llvav. H.f,Kopr rrolNeJraHu,r 3a crra3BaHe Ha flpr4errdre B Hayr{Hara Jllrreparypa HopMI4 npl4

nlrcaHero Ha rrHAeKcrr, ypaBHeHHs, MepHr.{ e4r4HLrrfrt. Kaxso vMaM npelsul? floseqero
or rrHAeKcure B Arrceprarlr4oHHr{f, TpyA rrMar cMvc:bJr Ha err{Kerr{ (labels) u re rpr6na 4a
ce rurrar c npaBr{ (Roman) 6yxeu, a He c Kypcr4BHI4 (italic); Hanpl{Mep Eeff, Ek, Eu, 86, )",n

z rlp. llpu xouno3rlpaHe Ha A:bnfr{ ypaBHeHr4fl/rpopnrynu, Koraro ce Ha!'Iara rpeHacqHe,

3HarlilTe +, -, r4rrtt x ce rflruar Ha cneABaulnfl peg. 6ez ila ce ay6tupar Ha reKyulll,a.
Mepurare e[r4HLrrJt4 3aA:bnxr4Te.nuo rpr6na Aa 6rrar c npaB].r 6yxnu; ctuloro ce orHac.f,

3a xrrMrrr{H}rTe eJreMeHTV v qacTlft\rrTe rrpoToH r{ eneKTpoH.

4. JIuqHu BrrerrarJreHrrfl rra peueH3enTa 3a AHcepraIITa. flosuasal{ r-H
Crarvreon Acenoscrz or cryAeHTcKr4Te My rolr.rHr,r. Toft e eAHo r.r3KJlIoqI4TenHo cKpoMHo

r4 err,rrrHo MoMqe. I,Icxpeuo ce paABaM, qe rro BpeMe Ha AoxTopaHTypara My, rIoA Beuoro
pbKoBoIcrBo Ha qn.-Kop. ller:sp Be:ruuoe r,r AorI. A-p J1'nuesap Mareee, rofi ce e

r43rpaAun Karo epyAr.rpaH MnaA yueH. Or cbpue My xena, ycnex B ycrbB:bprxeHarBaHero

Ha KoAa CORIMIA.

5. 3axarcqeHr{e. Karo uuarr [peABr4A cnoxHr4{ npo6nena (auaruruuuoro 14 rIHc-

JIeHo MoAenr{paHe Ha eneKTpoMarHr{THoro B3ar4MoAeficrsae Ha KocMr4r{ecKI4Te r6rlu c

HeyrpanHara arlroc$epa r{ Hr{cKara fiouoc$epa), c peruanaHero na xofiro AlrcepraHrr,r



ce e cnpaBr4n 6necTflrrlo, r4 HayqHllTe pe3ynraTr4 (c6Asp}Karqfl ce B ny6nr.rKyBaHr4Te

cTawil4 r4 B Ar,rcepraur,roHHrr.,r My TpyA), KaKTo r4 o6cToflTeJrcTBoTo, rre npeAcTaBeHaTa

AHcepTarI[, yAoBneTBopflBa rrpHeTr,rTe y Hac Kpr{Tepvm 3a [pr{Ao6raBaHe Ha HayqHa

cTerreH, [penopbrrBaM Ha yBilKaeMr,rTe rrJreHoBe Ha HayqHoTo xypt4 Aa rnacyBaT 3a

npl4cbxAaHe Ha o6pa3oBareJlHara w Hayrtna crerreH "4oKrop" Ha r-H CIaueoH HeAxos
AceHoscxu -:rofi 6esycronno .fl 3acnyxaBa.

Corflr.a, aBrycr 2013 r.

PeqeH3eHT:


