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0 KOHKYPC 3a 3aeMaHe Ha aKaJeMUYHa JJIBKHOCT ,,JIOLEHT”
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Hay4Ha CIEIHAIHOCT: MaTeMaTH4YeCcKO MoJIeJIupaHe U MPUJI0KEHUE Ha MaTeMaTHKaTa
o0siBer B /1B Op. 93 ot 26.11.2019r.

¢ enuHCTBeH Kanauaatr: Jlanuena Anrenosa ['eopruesa, 10KTOp, IJIaBEH aCUCTEHT

Unen Ha Hay4Ho xxypu: Karsa ['eopruesa [{uinueBa, 10KTOp, JTOIEHT

1. O0ma xapakTepuCTHKA HA HAYYHOHM3C/IE0BATEJICKATA U HAYYHONPUJIOKHA JeHHOCT HA
KAaHJIU/1AaTa

[Tpunoxxenute or ri.ac. a-p M. I'eoprueBa NOKyYMEHTHM W CIpPaBKM CBOTBETCTBAT Ha
nzuckBanusaTa Ha 3SPACPB, TITI3PAJIPB u ITYP3A]] na TY-Codwus.

CrnpaBka B SCOpuUS noka3sa, 4ye JI. 'eoprueBa e aBTop/cbaBTOp Ha 22 HAYYHH MyOJIUKAIUH C
nuTupanus B 36 mokymenTta, h-index: 3 ¢ HapactBama aktuBHOCT 3a nieprojaa 2003r. - 2020r. Ts e
I'BPBU aBTOP B 6 cTatuu 1 uMa 1 camocTosiTenHa.

Hayunure # uHTEpecH ca HaCOYEHH KbM TEOPETHMYHO U YMCIIEHO M3CJE/IBaHE HA 3aJaud B
o0nacTuTe Ha HEJIMHEHHATa ONTHKAa M TEOopuUsATa Ha rpaBUTalMsITa W acTpodusukara. Tesu
MHTEPAUCIUILUTUHAPHN H3CIIEIBaHUSI M3WCKBAT CHUCTAHWE HA 3aIBJIOOYCHU 3HAHUS B Pa3IHYHU
Hay4YHU HaIlpaBlieHUsI U cepuo3Ha pabora B exurn. IIpaBu Breuarnenue, ye [[. I'eoprueBa paboTu
YCIIELIHO € €HU U CBIIH CHABTOPH OT MHOT'O F'OJIMHHU.

Hlect ot crarunte (mybaukyBanu B mepuoga 2008r. - 2014r.) ca BkiIOueHH B HelHaTa
JIOKTOpCKa JucepTanus Ha TeMa ,,UHcIeHo ¥ aHAIMTUYHO HU3CIIEBAHE HAa HAKOU HEIMHEWHHU 3a1a4u
oT ¢usukara“, zammureHa npe3 2014r., HampaBienue 4.5. MartemaTuka, HayyHa CHEIMAIHOCT
“MareMaT4eckO0 MOJCIMpAaHE W IPWIOKEHHWE Ha MareMarukarta“. Tpu oOT Te3m crarum ca
nyOJIMKyBaHH B CriMcaHus ¢ uMmnakT ¢aktop - 1.183 (Q3); 3.385 (Q1); 1.05 (Q3) u aBe oT craTumTe
B HayuHH u3ganus ¢ ummnakt panr (SJR: 0.438 u 0.176).

B nacrosmms konkype, a-p . I'eoprueBa yuactBa ¢ 10 HayyHu nmyOJauKauuy OT MepHoOja
2003r. - 2019r. BbpXY M3ClI€ABaHUS OT CbBpEMEHHATa (pU3HKa.

Tpu ot Tsax (mo Hampasnenue 4.1) ca 0OeAWHEHH KaTO paBHOCTOWHM Ha MoHorpadwus. Te
nokpusar kputepuii B upe3 nokazaren 4 cbee 105 Touku npu nzuckyem MuauMmyM 100 touku. Enna
OT CTaTUHTE € B Hay4yHO u3aaHue ¢ kBaptui Q3 (45t1.), a ApyruTe aBE ca B CHMCAHKS C UMITAKT PaHT
SJR: 0.180 (30t.) u 0.238 (30t.). Cratus B3 e camocrositenHa.

H-p I'eopruesa npeacrasst 7 myOnukanuu 1mo HampasiaeHus 4.1 u 4.5, ¢ KOUTo ca OTYETCHU
270 Touku nipu muaEMyM 200 Touku o kputepuit I'. JIBe cratuum ca orpazenun B WOS ¢ kBapTHIH
Q1 u Q3, a mer craTuu ca pedepupanu u HHACKCUpaHu B SCOPUS, SIR cymapen nuaekc 1.015.

J1. TeoprueBa e M3Hacsaa peleH3UpaHU NOKJIAaAM Ha 11 MeXIyHapoaHH KOH(pEpeHIHH U
ceMuHapu. Ts e ydacTBajla B €KUIIUTE HAa S5 HayyHH npoekrta - yetupu kbM MOH u ®HU u enun
BbTpelieH KbM TY-Codusi, pe3yaTatu OT KOUTO ca BKIIOUEHH B NIPEICTABEHUTE CTATHH.



2. OneHka Ha MeJaroruyecKkara MoAroToBKA M AeHOCT HA KAHAMAATA

J. T'eopruesa e 3aBbplIMIa MaruCTbpCKa CTEINEH, CIEUUATHOCT ,,IIpunoxxHa mMaremaruka‘
BB ®MU Ha CVY ,,CB. Kimment Oxpuncku npe3 2000r. Kato ocHOBHU NTpo¢deCHOHAIHN YMEHHS B
HelfHaTa XapaKTepUCTHKA ca IOCOYEHU MAaTEeMAaTUYECKO MOJICITUPAHE U YUCIICHH METOH.

Ts paboru BeB ®IIMU, TY-Codust ot 2005r. mocnenosarentno karo acucteHT (mo 2008r.),
crapiu acucteHt (2008r. - 2011r.) u rmasen acucteHt ot 2011r. 10 cera.

[IpoBexxnana e ceMUHApHU YIpaXHEHUs 10 JucuuiuimHuTe Bucima marematuka 1, 2 u 3 B
pa3iuuHu WHXEHEepHU ¢akynretd, Maremarndecku aHaim3 1 u 3 B cmenmanHocT ,,[lpumokHa
MareMatuka“ kpM OIIMU, kakTo 1 aekiuu o Bucira matemarnka 1 u 2, MaremMaTn4ecKk aHaims 1
cien 3amuTa Ha HeWHara guceptanus npe3 2014r. Ot naznauaBane il go cera, JI. I'eoprueBa e
BCEOT/IaliHa B IpenojaBaTesickata cu paboTa, 1oOpoHaMepeHa KbM CTYACHTUTE, TOTOBa J1a paboTH B
€KHII U J1a cJe/iBa JOOpHsI OMTUT HA KOJIETUTE CH.

CrriiacHo mpejcTaBeHara cripaBka, 1-p ['eopruea e mposena 420 nexkiuonnu yaca (150, 120
u 150 gaca) 3a mocjaeIHUTE TPU aKaJAEMUYHHU TOJUHH, MHOTOKPATHO HA/IBHUINABAIIM 33 bIKUTEIHUS
muHuMYM 0T 30 yaca criopen ITYP3A]] na TY-Codus. Tosa ca 420 Touku 1o kpurepwuii K.

3. OCHOBHM HAYYHHU U HAYYHOINIPHJIOKHH NPHUHOCH.

B nayunute nmybnukauuu Bl, B2 u B3, npemioxenn kato paBHOCTOWHU Ha MOHOrpadus
(xputepuii B, moka3zaren 4) ce pasriiexaar MaTeMaTHYeCKH MOJIENIN OT HelnHelHaTa onTuka. O0eKT
Ha aHAJUTUYHO U YMCJIEHO M3CJEABAHE Ca PA3IMYHHU BUIOBE Pa3IpPOCTPAHEHUE U B3aUMOJACUCTBUS
Ha BUCOKO MHTEH3WBHHU Ja3€pHU UMITYJICU. 32 MPOBEICHUTE YUCICHU EKCIIEPUMEHTH C€ TMpuiara
aNropuThM, OasWpaH Ha cuMeTpudyHata Qopma Ha “split-step” Dypue merTonma, peaiusupan c
nporpamu Ha DOPTPAH.

B cratus Bl e pa3paOoTeH HOB HEJIMHEEH BEKTOPEH MOJEI, OMHUCBAI EKCIIEPUMEHTATHO
HaOJIIOJITaBAaHOTO HEJIMHEWHO B3aMMOJICWCTBHE MEXAY KOJMHEAPHO pa3NpoCTpaHsSBAIA CE€
dbeMnTOCeKYHAHH JTa3ePHU UMITYJICH C MOIITHOCT MAJIKO HaJl KpUTUYHATA 32 caMO(OKyCcHUpaHe.
W3cnenBaHo € BAMSHUETO HA KPOC-MOMAYNALUATA M U3POJICHUTE YETHPU-(DOTOHHU MPOLIECH BBPXY
MPUBJIMYAHETO U €HeprooOMeHa Mexay ontuyHute ¢unamentd. Oka3Ba ce, 4e JBaTa HEIWHEHHU
mpoieca BOJAT JO ChHIIECTBEHO peaylupaHe Ha Opos Ha (QuramMeHTHTe 1O BpeMe Ha
MYJITUQUIAMEHTHO Pa3NpPOCTPaHECHUE.

PasnpocTtpanenrneTro Ha J1a3epHU UMITYJIICH BBB BB3JyX B JIMHEEH M HEIMHEEH PEXUM Ce
n3ydaBa B cratusi B2. 3a uscienBane Ha TUHEMHOTO pa3NpOCTPAHEHHE HA JIA3EPHUTE MUMITYJICH CE
BBBEXK/IA U PEIllaBa AHATUTUYHO M YMCIIEHO HOBO JIMHEHHO HEMMApaKCHATHO aMIUTUTY/THO YPaBHECHHUE.
3a HENMHEWHOTO pa3MpOCTPaHEHHE CE€ H3Cle[Ba KyOMYEeH THI Ha HEJIMHEWHa MOJspHu3aIus,
BKIIIOYBAIl]a TEHEpUPAHE Ha YecTOTa, OTMECTEHAa OT OCHOBHAaTa Ha 3 MbTH OOBHBAIa-HOCEIIA
yecToTa. ABTOpUTE MpeAsiaraT HOB MEXaHW3bM 3a TeHepUpaHe Ha HOBA YecToTa ¢ | HZ crekTpaiHo
oTMecTBaHe 3a TBbpaU Tena 1 GHz otmecTBane 3a BB3AYX.

OOGekt Ha m3cnenBanusi B cratus B3 ca HenwHEHHUTE TONSAPU3AIMOHHHM CHCTOSHUS Ha
(heMTOCEeKYHIHU JIa3epHU UMITYJICH C BKJIIOUBAHE Ha CHUTHAJIHA BBJIHA C TEPAXEPIIOBO CHEKTPATHO
OTMECTBaHE. 3a W3CJIEJIBAHE HAa TO3W MOJIENl C€ M3BEXKJa BEKTOpHA cucTema OT HenuHeiHu YJ[Y.



Pasrmenanm ca ciayyam Ha HayalHO JIMHEHHO, KPBrOBO M EIUOTHUYHO MHOJISIPU3UPAHM HMIYJICH.
HanpaBenure uncieHu CUMYIAlUU IOTBBbPKAABAT EKCIIEPUMEHTATHUTE HAOIIOICHUS.

B cratum I'6 u I'7 ce uscnensar 4eTupuOTOHHN MapaMETPUYHHU TIPOIECH KAaTO €IHU OT
Haif-yecto HaOMIONaBaHUTE €PEKTH MPU Pa3MpPOCTPAHEHHETO HA ONTHYHU HMMITYJICH B HEJIMHECH
peXKUM. AHATUTUYHUTE PEIICHUS, TOTYYEHHU MPU TEOPETUUHUTE U3CIIE/IBAHMS, CE€ MOTBbPKAABAT OT
YUCJICHUTE aHAJIU3U U €KCIIEPUMEHTH.

B I'6 ca u3cienBanu HEIMHEHHUTE TUCIIEPCUOHHU ChOTHOIICHUS, MTOJIYYSHH 32 COJIUTOHH C
HayajgHa JIMHEWHA U KpbroBa mojsipusanus. B cinyyas Ha enunTHYHA Moyspu3alvs ce HaONroAaBa
3aBbPTAHE HA MOJSPHU3ALMOHHATA €JIMIca Ha BEKTOpHUA coiuToH. B I'7 ca u3cienBanu uyetupu-
GboTOHHU mpollecH, BOJEHIM 10 TeHepalusi Ha HOBU YECTOTH (CUTHAJIHA W JIOMBIHUTENHA) U
e(eKTUBEH KBa3UIEPUOANYEH OOMEH MEXTy ONTHUYHUTE BBJIHU.

B cratnu I'l - I'S ca npencraBeHn HENMHEHHM MaTeMaTHYECKM MOJIEIM OT Teopus Ha
rpaBUTAMATA M acTpopu3uKaTa. 3a YHCICHOTO pelraBane Ha Te3u moxend, B I'2 - I'S ce mpunara
HETPEKbCHATUAT aHAIOI Ha Merona Ha HrioTOH kKaTo eauH OT Haili-e(peKTHBHUTE HTEPALUOHHHU
METOJM 3a U3CJIE/IBaHE HA €JHOMEPHU HEJIMHEWHHU 3ajauu, 3aaada Ha Llypm-JluyBun u 3amaum cbe
CBOOOIHH TPAHHUIIU.

B crarus I'l e pasrienan Mozen Ha uHduanus Ha Beenenara B 4D (3+1 MepHa) quimatoHHa
rpaBUTAllMS C MAacOBO JUJIATOHHO TOJE€, B KOHTO OWJIaTOHA UTpae posis Ha MH(IAHTOHHO MOJIE.
[TokazaHo e, 4ye TUNMHUYHATA MPOIBJDKUTEIIHOCT HAa WH(MIAHIIMOHHUS CTaaui (B HAl-MPOCTUS MOAET
OT TO3H THII) € peaTucTUYHa 0e3 He0OX0IMMOCT OT (prHA HACTPOHKA.

B cratua I'2 ca momydeHM 4YHMCICHHM pELICHHS, ONWCBAIIA CTAaTUYHH W CEpPUIHO-
CUMETPUYHHM YEPHH AYNKH C MArHUTEH 3apsijl B CKaJapHO-TEH30PHUTE TEOPHH Ha IPABUTAIUATA C
MacHBHO CKaJIapHO IOJI€ U U3TOUYHUK Ha €JIEKTPOMArHUTHO IOJIe C eleKTpoauHamuka Ha Oiiep -
XaiizeHOepr.

B cratuum I'3 m I'4, B paMkuTe Ha CKaJlapHO-TEH30pHUTE TEOPHM Ha TpaBUTALUATA ca
MOJTyYEHU YHUCIICHH PEIICHHUs, OTIMCBAIIU COTUTOHO-TIO00HN OOEKTH.

B cratus I'S ce u3cnensar 4ncieHo pelieHUs Ha PENaTUBUCTKOTO BHIHOBO ypaBHEHHE Ha
Knaiin-I'opabH 3a ckajmapHM 4acTUUM B TPAaBUTALIMOHHOTO I0J€ HAa MAacoOB TOYKOB M3TOYHHK.
[TpobGnemsbT € cBeneH A0 ypaBHenueto Ha [lypm-JInyBun, hopmynupaHa € CbOTBETHATA CIIEKTPaIHA
rpaHUYHA 33/1a4ya 3a U3CJIe/IBaHE Ha CBbP3aHUTE ChbCTOSHUS U TEXHUS IUCKPETEH CIIEKTHP.

HwarorogumiHoro yuyactue Ha J[. ['eoprueBa B exunu Ha yuenu ot CY ,,Kn. Oxpuacku®,
BAH u TY-Codwusi, usHeceHUTE NOKJIATU Ha Pa3IuYHU KOH(GEPEHIMH, CEPHUO3HOTO i OTHOIICHHE
KbM Hay4yHaTa U MpernojaBaTesicka paboTa, 1aBa OCHOBaHUE Ja TBHP/S, Ye TS padOTH aKTUBHO U UMa
CBHIIIECTBEH MPUHOC B HAYYHUTE MyOTHKAIUH, IPEATIOKEHN B TO3H KOHKYPC.

B nokymeHnTHTE 32 KOHKYpca o KpuTepuii /[ ca BKIIFOUEHH JaHHU 32 8 IUTUPAHUS B CTAaTHUH,
pedepupanu B W0S u Scopus, npumnoxxkeHu ca TexHu konusi. Otyerenu ca 64 T. npu MUHUMYM 60T.
no to3u kpurepuid. 3a crarus 'l (2003r.), nyonukysana B Physical Review, ca onwmcanu 5
muTHpaHus B cnucanus ¢ kBaptm Q1. 3a B2 (2013r.) ca BKIIIOYEHH 2 UTATa, €MH OT CITUCAHUE C
kBapTii1 Q2 u enuH B criucanue ¢ SJR. [Tocoyen e equn mutar Ha ctatus ['S (2005r.) oT cimcanue ¢
kBapTua Q4.



4. 3HAYMMOCT HA MPUHOCHUTE 32 HAYKATA ¥ MPAKTHKATA.

[IpencraBeHuTe 1O KOHKypca NyONIMKAlMM W TEXHUTE UUTUpaHus B pedepupaHu u
uHaekcupanu B WOS u SCOPUS HayyHU CIIMCaHUS ca MOKa3aTell 32 CEpMO3HU HAyYHU PEe3yNTaTH,
3a0eJsi3aHu ¥ OTPa3eHU B CIIeUANIN3MpaHaTa HayqHa JUuTepaTypa.

KbM KOMIUIEKTa TOKYMEHTH 32 KOHKYypca ca MPUJIOKEHHU JOMBJIHUTEIHO TpU MyOIMKyBaHU
CTaTWUHW, KOUTO HE ca BKJIIOYEHH B Mporenypata 3a npugodmBane Ha OHC ,,mokTOp* M TeKymIus
KOHKYPC 3a JIOLEHT.

J1. 'eopruesa e wieH Ha €KuIa, perucTpupai 3asska 3a nareHT Ne 112386 ot 16.09.2016r.:
,»MEeToI M cucTeMa 3a TeHEepalus Ha CIEKTPATHO MIMPOKH EMHUCHH OT (PEeMNTOCEKYHIHH Ja3epHH
umnyncn®, u3nsazna B Opunuanaus 6ronerus Ne 03.2/30.03. 2018r. na [JaTeHTHOTO BEJOMCTBO.

Crarusra ,,Avalanche parametric conversion and white spectrum generation from infrared
femtosecond pulses in glasses* ¢ asropu D. Georgieva, T. Petrov, H. Yoneda, N. Nedyalkov, L.
Kovachev, ny6mukyBana B ,,Optics Express® npe3 2018r., IF 3.356 (Q1), e uzbpana 3a Haii-100po
Hay4yHO noctwxkeHue Ha MuHctutyra no enextponuka — BAH 3a 2018r., a n-p /1. 'eopruesa e
MOJIy4HJIa JUIIJIOMa 3a JiaypeaT Ha Harpajaara ,,Emun [Ixaxos®™ na ME-BAH 3a 2019r.

5. Kputuunm 0ejie:KKM U NPenopbLKU

HsmMaMm kpuTH4HU 3a0€€eKKH OTHOCHO MaTepUaluTe MO KOHKypca — JOKYMEHTH, CTaTuH,
nutupanus. bux npenoppsyana /1. I'eopruesa ga u3rotBu yueOHU MOCOOUS 32 TUCIUILIMHUTE, KOUTO
npernojiaBa, OCHOBaBaku ce Ha 15 roaumHusa cu onut BB GIIMU.

3AKVIIOYEHUE

3ano3HaBaliku ce ¢ NpPEeJCTaBEHUTE JOKYMEHTH M HayYHM CTaTHUH, KaKTO M aHalu3a Ha
TEXHUTE HAYYHH U MIPUJIOKHU MPUHOCH MOTBBP)KIABaM, Y€ KaHIUAATHT OTTOBapsl Ha N3MCKBAHUATA
Ha 3PACPB, IIIT3PAIPB u [TYP3A/] na TY-Codus B ykazaHoto npodecuoHaiHo HarpasieHue 4.5
Maremartuka.

JlaBaM MOJIOKMTEJHOTO CHM MHEHHME 32 KAaHAWAATa M HAMHMpPaM 3a OCHOBAaTeJIHO JAa
npenopbyam Ha HayuHoto xkypu na npemioxu Ha Texnudyecku yHuBepcurer - Codusd ri.ac. a-p
Hanuena AnrenoBa ['eoprueBa na 3aeme akajeMuU4HaTa JTHKHOCT ,,JIOIEHT B mpodecruoHaaHa
obnact 4.5. MaremaTuka, Hay4Ha cHelMaJHOCT: MaTeMaTuuecKo MOJENUpaHe U MPUIIOKEHHE Ha
MaTeMaTHKaTa.

JHara: 13.03.2020r. UJIEH HA XXYPUTO:......ccvveeiiiiee
/mou1. n-p Kars ['eopruesa J{unuiena/



STATEMENT REPORT

On the procedure for the academic position of “Associate Professor”

Professional area: 4.5. Mathematics,

Scientific specialty: “Mathematical Modeling and Numerical Methods”,

Announced in State Gazette no. 93 /26.11.2019

With one candidate: Daniela Angelova Georgieva, Chief Assistant Professor, PhD
Member of the scientific jury: Katya Georgieva Dishlieva, Associate Professor, PhD

1. General characteristics of the applicant's scientific and applied activities
The documents submitted by the candidate Chief Assist. Prof. D-r D. Georgieva in accordance with
the competition comply with the requirements of the Act for the Development of the Academic
Personnel of the Republic of Bulgaria (ADAP of the RB), the Rules for Implementation of the
ADAP of the Republic of Bulgaria (RIADAP of the RB) and the Rules on the Terms and
Requirements for Acquisition of Scientific Degrees and Occupation of Academic Positions of TU-
Sofia.
According to the Scopus reference list records, D. Georgieva is an author / co-author of 22
scientific publications cited in 36 papers, h-index: 3 with increasing activity in the period 2003 -
2020. She is first author in 6 articles and has one own work.
Her scientific interests are directed to the theoretical and numerical study of the problems in the
fields of nonlinear optics and the theory of gravity and astrophysics. These interdisciplinary
investigations require a combination of in-depth knowledge in various scientific fields and serious
teamwork. It is noteworthy that D. Georgieva has been working successfully with the same co-
authors for many years.
Six articles (published between 2008 and 2014) are included in her PhD thesis entitled "Numerical
and analytical study of some nonlinear problems in physics"”, defended in 2014, Professional area:
4.5. Mathematics, Scientific specialty: “Mathematical Modeling and Numerical Methods”. Three
papers are published in JCR indexed journals (with IF): 1.183 (Q3); 3,385 (Q1); 1.05 (Q3) and two
are in the scientific editions with impact rank - SJR index: 0.438 and 0.176.
For the present academic procedure, D. Georgieva participates with 10 scientific articles published
in the period 2003 - 2019 and dedicated on the investigation in some problems of modern physics.
Three of them (Field 4.1) are combined as equivalent to a monograph. They cover Criterion B by
Indicator 4 with 105 points (the minimum requirement is 100 points). One article is published in the
scientific edition with quartile Q3 (45 points), while the other two are accepted in the journals with
impact rank SJR: 0.180 (30 points) and 0.238 (30 points).
Seven articles (in areas 4.1 and 4.5) are suggested for covering Criterion G. They give 270 points
under minimum requirement of 200 points. Two of them are published in indexed journals with
quartiles Q1 and Q3, and another five are issued in referenced and indexed in Scopus journals with
SJR cumulative index 1.015.



D. Georgieva has delivered peer-reviewed reports at 11 international conferences and seminars. She
has participated in the teams of 5 scientific projects - four for the Ministry of Education and Science
and the National Science Foundation and one internal for the Technical University of Sofia, the
results of which are included in the presented articles.

2. Evaluation of the applicant’s pedagogical training and activities

D. Georgieva graduated master degree in Applied Mathematics at Faculty of Mathematics of Sofia
University "St. Kliment Ohridski" in 2000. Mathematical modeling and numerical methods are
indicated as the main professional skills.

She has been working as an assistant professor at Faculty of Applied Mathematics and Informatics
(FAMI), TU-Sofia since 2005, a senior assistant during the period 2008 — 2011 and became a chief
assistant at 2011.

Pedagogical activity of D. Georgieva includes seminars in Mathematics I, Il and Il in different
engineering faculties, Mathematical Analysis I and III in specialty “Applied Mathematics” in FAMI
and lectures in Mathematics I, 11, and Mathematical Analysis | after defending her PhD thesis.

From her appointment until now, D. Georgieva is dedicated in her teaching work, well-intentioned
to the students, ready to work in a team and to follow the good experience of her colleagues.
According to the provided information, Dr. Georgieva has given 420 lectures (150, 120 and 150
hours) for the last three academic years, exceeding many times the required 30 hours according to
the PURZAD of TU-Sofia.

3. Main scientific and applied contributions

In the scientific publications B1, B2 and B3, proposed as equivalent to a monograph (Criterion B,
Indicator 4), mathematical models of nonlinear optics are considered. The subject of analytical and
numerical research is different types of propagation and interactions of high-intensity laser pulses.
An algorithm based on the symmetric Fourier split-step method implemented with FORTRAN
programs is applied to the performed numerical experiments.

In Article B1, a new nonlinear vector model is developed for describing the experimentally
observed nonlinear interaction between collinearly propagating femtosecond laser pulses with
power slightly above the critical self-focusing power. The authors investigate the influence of cross-
phase modulation and degenerate four-photon processes on the attraction and energy exchange
between optical filaments. It turns out that the two nonlinear processes lead to a significant
reduction in the number of filaments during multifilament propagation.

The linear and nonlinear dynamics of laser pulses propagating in air is studied in Article B2. New
linear non-axial amplitude equation is introduced and solved analytically and numerically in order
to study the linear propagation of laser pulses.

For nonlinear propagation, a cubic type of nonlinear polarization is investigated, involving the
generation of a frequency shifted from the main at 3 times carrier-to-envelope frequency. The
authors propose a new mechanism for generating a frequency with THz spectral shift for solids and
GHz shift for air.



The object of research in Article B3 is the nonlinear polarization states of femtosecond laser pulses
with the inclusion of a signal wave with GHz spectral shift in air. A vector system of nonlinear PDE
is derived in order to investigate this model. The authors consider cases of initial linear, circular,
and elliptically polarized pulses. The experimental observations are confirmed by numerical
simulations.

Four-photon parametric processes as one of the most commonly observed effects in the propagation
of optical pulses in a nonlinear mode are investigated in articles G6 and G7. The analytical
solutions obtained by theoretical studies are confirmed by means of numerical analysis and
experiments.

In G6, the nonlinear relations obtained for the solitons with initial linear and circular polarization
are investigated. In the case of elliptical polarization, a rotation of polarization ellipse of a vector
soliton is observed. In G7, four-photon processes leading to the generation of new frequencies
(signal and idler) are investigated and efficient quasi-periodic exchange between optical waves is
obtained.

Non-linear mathematical models of the theory of gravity and astrophysics are presented in the
articles G1 - G5. For the numerical solution of the models presented in G2-G5, the continuous
analogue of the Newton method is applied as one of the most effective iterative methods for the
study of one-dimensional nonlinear problems, Sturm-Liouville problem, and free boundary
problems.

Article G1 discusses a model of inflation of the Universe in 4D (3 + 1 dimensional dilaton gravity)
with a massive dilaton field in which the dilaton plays the role of an inflaton field. It is shown that
the typical duration of the inflation stage (in the simplest model of this type) is realistic without
fine-tuning.

Numerical solutions are obtained in Article G2, describing static spherically symmetric
magnetically charged black holes in the scalar-tensor theories of gravity with a massive scalar field
and coupled to Euler-Heisenberg type nonlinear electrodynamics.

In Articles G3 and G4, numerical solutions describing soliton-like objects are obtained within the
framework of scalar-tensor gravity theories.

In Article G5, the authors investigate numerically the solutions of the Klein-Gordon relativistic
wave equation for scalar particles in the gravitational field of a mass point source. The problem is
reduced to the Sturm-Liouville equation, and the corresponding spectral boundary value problem is
formulated to study the bound states and their discrete spectrum.

The long-standing participation of D. Georgieva in the teams of scientists from Sofia University
“Kl. Ohridski”, BAS and TU-Sofia, the reports presented at various conferences, her serious
attitude towards scientific and teaching work, give grounds to claim that she works actively and
makes a significant contribution to the scientific publications proposed in this competition.

Data for 8 citations in articles referenced in WoS and Scopus are applied according to Criterion D.
Total 64 points are obtained, the minimum is 60 points for this criterion. For article G1 (2003),
published in Physical Review, 5 citations from the journals with quartile Q1 are presented. Two



citations of article B2 (2013) are included - one in journal (Q2) and another in article with SJR. One
quotation of article G5 (2005) from journal Q4 is given.

4. Significance of the contributions to the science and practice
Presented publications and their citations in peer-reviewed and indexed scientific journals appear as
indicator of serious scientific results which are observed and reflected in the specialized scientific
literature. The applicant has applied additionally three published articles, which are not included in
the procedure for the acquisition of PhD degree and the current competition for associate professor.
D-r Georgieva is a member of the team filed application for a patent N0.112386 of September 16,
2016: "Method and system for the generation of spectral-wide emissions from femtosecond laser
pulses”, published in Official Gazette No. 03.2 / 30.03.2018 of the Patent Office.
The article "Avalanche parametric conversion and white spectrum generation from infrared
femtosecond pulses in glasses” by D. Georgieva, T. Petrov, H. Yoneda, N. Nedyalkov, L.
Kovachev, published in Optics Express in 2018, IF 3.356 (Q1), was selected as the best scientific
achievement of the Institute of Electronics - BAS for 2018. Dr. Georgieva received the award on
the name of Emil Jakov at IE-BAS for 2019.

5. Critical remarks and recommendation
I have no critical remarks on the materials submitted for the competition - documents, articles,
citations. |1 would recommend D. Georgieva to prepare textbooks for the courses she teach, based on
her 15 years’ experience in FAMI.

CONCLUSION

Having the documents and scientific papers presented, and on the basis of the analysis of their
scientific and applied contributions, I confirm that the applicant meets the requirements of the
ADAP of the Republic of Bulgaria, the Rules for its Implementation and the corresponding Rules of
Technical University of Sofia in the professional field 4.5 Mathematics.

On the basis of the above, | give my positive opinion to the applicant and recommend to the
Scientific Jury to propose to Technical University of Sofia to select Assistant Professor D-r Daniela
Angelova Georgieva for the academic position "Associate Professor" in professional field: 4.5
Mathematics, Scientific specialty: Mathematical modeling and numerical methods.
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Associate Professor Katya Dishlieva PhD



