PELULEH3UA

MO KOHKYPC 3a 3aeMaHe Ha akagemuyHata ONbXHOCT ,40ueHT" no
npocecnoHanHo HanpaeneHune 4.5 Matematuka, cneymanHocT
.,MaTemaTnyecko mopenupaHe M MNpUNoXeHMe Ha maTtemaTukaTta“,
0b6siBeH oT TexHuyeckms YHuBepcuter — Codma B [AbpxaBeH
BeCTHUK No 93 oT 26.11.2019r.

C €OWHCTBEH KaHuaugaT . acucteHT pg-p [HaHnena AdHrenosa
eoprveBa

PeueH3eHT: npod. adH Kata XKenesa Bytosa

1. O6wm nonoxeHnAa n GuorpaddyHn AaHHU

O-p daHnena N'eoprueBa e egMHCTBEH KaHOMAAT NO NOCOYEHUSA KOHKYPC
3a goueHT no npodecuoHanHo HanpaeneHve 4.5 MaTtemaTtuka, cneynanHocT
.Matematnyecko mopgenupaHe U TMNPUNOXEeHMe Ha MaTemaTukara“® KbM
kategpa ,MatemaTndyecko mogenumpaHe n yucrnedn metogn” — MU, obsseH
oT TexHuyeckuss YHuBepcuteT — Codusa. Ta e 3aBbplumna mMarmcrbpcka
cTeneH (netroguweH Kypc) BbB Pakynteta no matemaTuka U uHdopmaTuka
Ha Codoumickusa YHusepcutet ,C.. Kn. Oxpugckn” (1995-2000r.), cneumnanHocT
MpunoxHa matemaTuMka ¢ obu, MHOro goObp ycnex M OTAWYEH ycnex oT
3awmTata Ha marmcTbpckata cv gunnomHa paboTa. pes 2014r. 3awuTtaBa
ycrnewHo guceprtauuns 3a obpasoBatenHarta u HaydHa cteneH (OHC) ,aokTop”
B TexHudeckunsa YHusepcutet (TY) — Cocuma nog pbKOBOACTBOTO Ha Mpod.
Muxamn TogopoB U Ha pgou. Jhwbommp KosaueB. [lpeactaBeHuAT
aBTopedepaT Ha JgucepTaumara Ha Tema ,HucneHo M aHanUTUYHO
n3crnenBaHe Ha HAKOM HENMHENHW 3agjavn Ha dm3vkata” e B obracTtra Ha
KOHKypCa M MOKa3Ba BWCOKO paBHULWLE M 3aablO0YEeHOCT Ha HanpaBeHuTe
n3cnenBaHus.

Ot 2005r. go cera O.N'eoprneBa paboTtn B TeXHUYECKUST YHUBEPCUTET —
Codunsa BbB dakynteta no npunoxHa matematuka v nHgopmatuka (PriMn),
nocrnegoBaTefniHO  Kato  acUCTEeHT UM CTapwm  acuUCTeHT B KaTedpa
,MatemaTnyeckm aHanu3 u 4ducneHm metogun”, a ot 2011r. kaTo rnaseH
aCUCTEHT, NoHacToulWeM B KaTtegpa ,MatemaTnyecko MogenmpaHe 1 YNCNeHU
meToan”.

YyactBana e Wn y4vyacTBa B HayvyHOMU3CNegoBaTENCKM  MPOEKTMH,
duHaHcupann ot MOH, Bkn. ®oHp ,HayyHu nscnegsanusa” n ot TY - Codums.

UneHysa B Cblo3a Ha yyeHuTe B bbnrapus, cekums Matemartuka.

NMpodecnoHanHata kapuepa Ha pAO-p [MHO.leoprmeBa [gemMoHcTpupa
ycrnelwHa paboTa ¢ u3cnegoBaTesiCkm ekunu.



2. O6wWwo onucaHMe Ha NpeacTaBeHUTe maTepmanm

[MpencraBeHUTe OT KaHguaaTa [LOKYMEHTW MO KOHKypca M TAXHOTO
CbAbpXaHne [aBaT Bb3MOXHOCT 3a 4HCHa OueHKka W aHanu3 Ha
Hay4YHou3criegoBaTtenckaTa, HayydyHonpunoXxHata W npenogasaTersickata
aenHoct Ha [l.leoprveBa. 3a y4yacTMeTo B KOHKypca ca npeactaBeHu 10
Hay4YHM nybnukauum, KOUTO ca M3BbH HerHaTta gucepTauus M npuemam 3a
peueH3npaHe. Te3an 10 nybnukaumm ca pasnpegerieHn Nno KaTeropum KakTo
cnegga: oT Tax 3 cTraTum ca nybrnvkyBaHW B CNUCaHUSA C MMNAKT hakTop
(meTpuka Ha Web of Science) — BbB Physical Review D (IF=4.599), Optik
(IF=1.191) n Laser Physics (IF=1.05). OctaHanuTte 7 oT nybnukauuuTe ca B
cnncanmsa ¢ umnakT padr (SJR) kato SPIE, AIP conference proceedings,
XKypHan BbrncnvutensHon Matematnkm n MatemaTtudeckon — Pusumku
(Computational Mathematics and Mathematical Physics). 3a y4actueTto B
KOHKypCa e MpeAcTaBeH CMMCbK C 8 uMtupaHuda, oT KouTo 5 ca B nepuoga
2015-2017r., KOETO NOKa3Ba akTyanHOCT Ha TeMaTukaTa, No KOATO Ta paboTu.

3. O6bwa XapakKTepuctTuka Ha Hay4yHouacriegoBarTesickata 1
Hay4YHoOnNnpunoXxHata OEeVNHOCT Ha KaHauaaTa

B npeactaBeHuTe 3a KOHKypca nybnukauum u OOKYMEHTM, OCHOBHUTE
MOCTUMXKEHUST W pes3ynTaT OT HaydyHou3cregoBaTerickata W Hay4vHo-
npunoXxHata [AevHOCT Ha KaHaugaTa ca Hani-obWo uM3crnedBaHust U
mMaTemMaTU4yecko ModenupaHe B obractta Ha HenuHenHaTa OnTUKa U Teopus
Ha rpaBuTauusaTa U acTpodumsmkaTa, npunaravku pasnmyHn MaTemMaTU4ecku
meToan u noaxoaun. NacneasaHuTte npobnemu ManckeaTt 3aabrnb0OYHN 3HAHUS
B pasnMyHM HanpaBneHWs Ha CbBPEMeHHaTa Hayka kaTo AudepeHumanHm
YPaBHEHUS, YUCNEHN METOAW, NIMHEWHO M HENMHEWHO pas3npoCTpaHeHWe Ha
CBET/IMHHU UMMyNcK, EeMTOCEKYHAHM NasepHUM WMMyNcK, Teopunm Ha
rpaBuTaLUNATa, YEPHU OYNKW.

O-p Teopruesa e y4yactBana B 4 npoekta, ouHaHcupaHu ot TY —
Codus, ®oHa ,HayyHu mscnegsanHms” n MOH no HaumoHanHaTta nporpama
‘Mnagn yy4yeHn M NOCTAOKTOPaHTM”. TA e yyaCTHUK B 1 Tekyl, MpOEKT,
domHaHcupaH oT ®oHa ,HayyHn nscnensaHus”, ydactBa v B 3asiBKa 3a naTeHT
No 112386 o1 16.09.2016.

MNpobnemnte n 3agaunte, MO KOMTO e paboTuna, CbOTBETCTBAT Ha
npoduna Ha 06sIBEHNS KOHKYPC, KAKTO U TEMaTUKUTE Ha NMPOEKTUTE, B KOUTO €
yyacTBarna u y4acTBa, ca CbLlo B obnacTTa Ha KOoHKypca.

4. OueHKa Ha negarormyeckara NnoAroToBkKa U AeMHOCT Ha
KaHauparta

YyebHo-npenogaeaTenckarta M negarormdecka OEMHOCT Ha Kangupata
rm. ac. a-p A.Neopruesa e cBbp3aHa ¢ pa3paboTBaHe Ha NEKUMOHHU TEMU U
NpoBeXaaHe Ha NEeKUuMM U CEMUHAPHWN YNPaXXHEHUS 3a HyXOuTe Ha y4yebHus
npouec BbLB PIMU no cneuymanHoctta llpunoxHa mMaTematTuka U
MHpopmaTuka”; B MawurHeH akynteT no cneuuanHoctta “UHxeHepeH



AnsanH’; B CTonaHckn gpakynteT u BbB PakynTeT No TpaHCnopTa no BCUYKK
crneumanHocTu. 3a nocrnegHute Tpy yv4ebHn roauHmn (2016/2017, 2017/2018 n
2018/2019) 19 e npoena obwo 420 yaca nekunn no y4edbHUTE OUCLMNIINHU
Bucwa matematuka — 1 n 2 n Marematmndyeckn aHanma — 1. ToBa nokasBsa
aKTMBHA M ycnelHa y4yebHa AenHOCT Ha rn.ac. a-p Neopruesa.

5. OCHOBHM Hay4HU N HAy4YHOMPUIIOXHU NPUHOCH

OCHOBHUTE Hay4YHU N HAYYHOMNPUIOXHW MPUHOCKU OT AEeNHOCTTa Ha A-p
O.N'eoprmeBa moraT ga ce oTHecaT KbM Cb3[aBaHe W MpunaraHe Ha HOBWU
mMoZenn, nonyyvyaBaHe Ha HOBW 3HaHWA N oboraTdABaHe Ha CblUeCTBYBalLW B
obnacTTa Ha nasepHaTa M3MKa 1 HenvHerHaTa onTuka (pasnpoCcTpaHEeHNEeTo
Ha CBPBX-KbCU OMNTUYHW WUMMYNICU — MPUNOXEH nNpobnemM) M Teopusa Ha
rpaBuTaymaTta n acTtpoduamkaTa (dbyHOameHTaneH npobnem).
PaspaboTBaHeTo Ha noaxogsawm n e(pekTUBHM YMCNEHN METOOUN U anropuUTMMU,
oTYUTanKM cneumdurkaTa Ha MaTeMaTuyeckuTe 3agadn, € OCHOBHO CPeACTBO
3a uscnegBaHe Ha Te3n npobnemu. [lpuHOCUTE Ha u3cnegBaHusTa B
npeAcTaBeHUTe 3a KOHKypca Tpy4oBe MOraTt HakpaTKo [a ce onpedensT Taka:

1. lNpenonoxeH e HOB HENMHEEH BEKTOPEH MOoAEen, BKOYBaLL
ABaTta HenvHerHu npoueca - asoBaTa Kpoc-mogynaums n n3pogeHnTe
4eTUpN-POTOHHM MapaMeTpUyHM MpoLecn 3a B3aUMOAEWNCTBMETO Ha
ONTUYHUTE MMMYSICM NPWU KONMHEAPHO pasnpocTpaHeHne. MogenbsT ce
n3cnenBa YMCeHo ¢ anropuTbMm, OasvpaH Ha mMeToda Ha pasuenBaHe
no duamyHu pakrtopu (“split-step” Fourier method), konTo e nogxogsiy
3a pelwaBaHe Ha HeCTauuoHapHW HeNUHenHu 3agadvn. [okasaHo e, yve
dasoBaTa kpoc-mogynauus u U3pOAEHUTE YETUPU-(OTOHHN BBITHOBM
npouecu ca eqHn OT OCHOBHUTE MeXaHU3MK 3a peayuupaHe Ha 6pos Ha
dunameHTMTEe  NpM  MOLWHOCT Manko Hag  KpuTuyHata  3a
camodokycupoBka. (nybnukauus B1)

2. WN3cnepBaHo e HenapakcuanHOTO aMnnuTyOHO YpaBHEHME,
ONUCBAaLLO €eBOMOUMATA He CaMO Ha ChekTparHO-TeCHW, HO U Ha
CMEKTPasnHO-WNPOKM Nas3epHU UMMYrCM M € [MOoKa3aHOo, 4Ye BbLB
demTOoCcekyHOHaTa obnact He e Bb3MOXHA  peaykuus  Ha
HefMHeMHocTTa OT TpeTu pen OO0 HenuHernHocT oT Turna Ha Kep.
(ny6nukaumnsa B2)

3. HenuHenHnte nonaApusauMoOHHM CbCTOAHUA Ha demTo-
CEeKyHOHW nasepHn WUMMYNCU ca uU3credBaHuW U € NpeasiokeH HOoB
MEXaHM3bM C BKMNHOYBaAHE Ha reHepauusi Ha CurHanHa BbflHa C
TepaxepuoBO CrneKkTpanHo oTMecTBaHe. /3BedeHa e BeKTOpHa cuctema
OT HEeNWHEeMHW YacTHW OudpepeHumanHM ypaBHEHUd, onucealla
€eBOsoUMATa Ha OCHOBHATa N CUrHANTHUTE BbJSIHUM U Y4A4YHO € MU3MOon3BaH
“split-step” ®ypne metoabT. YucneHuTe pesynTtatu ca B Cbrfacue C
N3BECTHM €eKCNepuMeEHTarHU pes3yrntath 3a brbfla Ha 3aBbpTaHe Ha
enekTpuyHoTo none. (Nnybnukaumnsa B3)

4. WN3cnegBaHa e eBonwuMSTa Ha  nasepeH  UMNync,
pasnpocTpaHsiBally, ce B €AHOMOAOBM OMNTMYHM BrakHa. 3a peluaBaHe



Ha cucTtemaTa HenuHenHn gudepeHunantn ypaBHEHUS NOAXOAALLO €
nanonaeaH “split-step” dypmne meToabT M € NOKasaHo, Ye poTauusTa Ha
nonspusauuoHHata  enunca ce  ObJiDKK Ha n3popeHunTe
YETUPUMOTOHHN MNPOLLECU N EHEPTrUAHMS ODOMEH Mexay enunTUYHO
nonapu3MpaHMTe X M y KOMMOHEHTU Ha nasepHus mmnync. C uen
edektuBeH OOMEH Ha eHeprusi B WUMMYJICEH PEXUM, YUCIIEHO €
nscnenBaH NepuoanyHNAT oOMEH Ha eHeprus Ha roneMm pascTosIHUS
MexXay HanomnealliaTta, CUrHanHata W OONbIfIHUTENHaTa BbIHM,
pasnpocTpaHsiBalln ce B egHoModoBM BnakHa. [punoxeH e “split-
step” ®ypme meTOoobLT 3a pellaBaHe Ha cucTtemaTta HenUHenHU
YpaBHEHUS 3a pasnpocTpaHeHMe Ha wuMmnynca WM € HamepeHa
crnekTpanHa obnact M MakcMmarnHo CnekTpariHO OTMecTBaHe MeXay
OCHOBHaTa U CUrHamHuUTe BbJTHU, B KOUTO € Bb3MOXHO 3axBallaHe Ha
HanomMmnBaliata U CUrHanHUTEe BbMHM B €AuH obL, BbSIHOB NakeT U
eekTMBEH KBasunepuogndeH oOMEH Ha eHeprus mexay Tax.
(nybnukauum 6, I'7)

5. Tony4eHn ca opurnHanHu pesyntaTtn OT YACIIEHO n3crneaBaHe
Ha HenuHeWHW 3agayn B obnacTTa Ha Teopusi Ha rpasBuTaumdaTa u
acTpodumsmnkata kato uHnauus Ha BceneHaTta, MarHUTHO 3apefeHu
YepHW OynKW, 3apefeHn ConMTOHO-NogobHM ob6ekTn. Mpu YnucneHoTo
nscnegBaHe Ha HeENWHENHUTE MaTemMaTMyYecKm Moenn yOayHo e
N3Non3BaH HenpekbCHaTUAT aHanor Ha metoga Ha HoToH (c no-
LUMpOKa obracT Ha CXOAMMOCT B CPaBHEHME C Knacuyeckus mMeTop Ha
HIOTOH), KOUTO € edpeKkTMBEH 3a pellaBaHe Ha eAHOMEPHUN HESNTMHENHN
3agayn, 3agadmn Ha LWypm-JinyBun n 3agayun cbc cBob6oaHW rpaHnuM.
(ny6bnukauum M, 12,3, 4, )

Ot npeactaseHuTte ot A-p OaHuena Neoprnesa 10 ctatum 3a yy4actme B
KOHKypCa - elHa € CaMOCTOATeNHa, a ocTaHanuTe eBeT ca B CbaBTOPCTBO,
KaTo B ABe OT TSX KaHOMAaTbT € Ha NbpBO MACTO. B npeacraBeHnte pabotn
ca npoBedeHM WHTepauCUMNIMHapHUM u3cnegBaHuMss B obnactta  Ha
mMaTemMatMkata MW u3MKkaTa, a CbBpPEMEHHUTE HayYHW wu3crneaBaHUs
OBOMKHOBEHO Ca KOJIEKTUBHO Aero.

Ha GasaTta Ha npeactaBeHUTe Nybnukauum n nonydyeHuTe pesyntatui no
mMaTeMaTU4yecko MoaenupaHe Ha U3NYHKN NpouecK, yoeauTenHmus 6poit YyCTHM
AoKnagn, W3HeceHW nped HayyHa ayautopusi  Ha  MeXayHapoaHu
cneunanuampaHn ¢OopyMM KaKTO M y4acTMETO B HaydHOM3CregoBaTesicKu
MPOEKTN, CYMTaM Ye NUYHUAT npuHoc Ha A-p [.NeoprveBa e CbLECTBEH U
3HauMTeneH B obnacTra Ha KOHKypca.

6. 3HAYMMOCT Ha NPUHOCUTE 3a HayKaTa U NpakKTuKaTa

OT npeacraBeHUTe MaTepuanuM MO KOHKypca € BMOHO, 4e
npenogaeaTtenckata M Hay4yHomscregoBaTesnckata OEeWHOCTM Ha M. ac. a-p
[aHvena Meopruesa ca U3BecTHN Ha Obnrapckara u MexgyHapodHa Konerum.
CunTtam, 4Ye KONMYECTBEHUTE MnokasaTenu Ha KpUTepumMTe KbM KaHOouMaaTute



npu npoueaypa 3a saemMaHe Ha akageMuyHa OSTbXHOCT ,A0LUEHT’, onpeaenexm
ot 3PACPBE u wusucksaHuata Ha TY-Codwusi, cbrmacHo [MpaBunHvka 3a
ycrioBusiTa U pefia 3a 3aemMaHe Ha akafeMu4Hu gnbxHoctu B TY — Codous, ca
U3MbIIHEHW, & HAKOM OT TAX U NPEU3NbITHEHN.

[.l'eopruesa e HocuTen Ha Harpagata B KOHkypca “AkageMuk Emun
Ixakos” Ha WHcTuTyTa no enektpoHuka npu BAH 3a HayuHa pabota B
obrnactta Ha dwusnyeckata enekTPOHWKa, KBaHTOBaTa ernekTpoHuKa W
paguocunsnkarta 3a 2018r.

7. KputnuHmn 6enexkn u npenopbKu

Hamam KPUTUYHU Benexkn no CbLUECTBO, KaKTO U MO OTHOLUEHWEe Ha
TEXHNYECKOTO NpeacrtaBAaHe Ha JOKYMEHTUTE NO KOHKypca.

8. JInuHn BneyaTtrieHUsi U CTaHOBULILE Ha peLieH3eHTa

BrnevatneHusta mm 3a [daHvena [eoprmeBa KkaTo cneumnanuct B
obractra Ha MaTeEMaTUYECKOTO mMopenunpaHe Ha CbVISI/I‘-IHVI npouecu ca nsyano
nonoxutenHu. KaHgnpoateT B KOHKYypCa e OTroBopeH W LuerieHacoJeH
nscnenoesaten n cC I'IY6.I'II/IKaLl,VIV| B PeHOMUpPaHU HayyHW U3[aHWdA, KOUTO ca
N3BECTHN Ha MeXayHapoaHaTa U 6'bﬂl'apCKaTa Konerunu.

3AKINOYEHUE

3anosHaBaHETO MW C MNpPeAcTaBeHUTe Martepuann 3a  HayuHo-
nscrnepoBaTenckaTta 1 npernofasaTernickata AeWHOCT 3a y4acTue B KOHKypca
3a [JOUEHT, 06siBEeH 3a HyXauTe Ha Kategpa ,MarteMaTnyecko MogenupaHe u
yucneHn metogn” Ha OIMNMU B TY — Codpus, ybeauTenHo nokasear, ye rn.ac.
A-p JaHvena AHrenosa 'eopruesa e U3rpageH y4eH cbC 3Ha4YMTENEH NPUHOC
B obnactra Ha MaTeMaTU4ecKoTO MOAEnMpaHe Ha (U3NYHU NpoLecu u
aKTUBHa npenofaBaTesicka AeNHOCT.

Mopagn BCWYKO ropeusrnoxeHo, YyOeaeHO MoAKpensam HelHata
KaHougaTtypa ¥ npegnaram Ha HayuyHoTo Xypu ga rnacysa a-p [aHuena
AHrenosa 'eopruesa aa 6bae nsbpaHa Ha akageMmuyHaTa QTbXKHOCT ,A0LEHT"
B MpodecuoHanHo HanpasneHne 4.5 Marematnka no chneumanHocT
,MaTtemaTunyecko MmogenvpaHe u NpUoXeHue Ha matemaTukara”.

15.03.2020r. PELIEH3EHT:

Codous (npocb. AacoH KaTta ByTosa)



REVIEW

of the application of Assistant Professor Dr. Daniela Angelova
Georgieva in the competition procedure for academic position
“Associate Professor” in professional field “Mathematics”, scientific
specialty “Mathematical modelling and application of mathematics”,
announced by the Technical University — Sofia in the State Gazette
No 93 from 26.11.2019

Reviewer: Prof. Katia Zheleva Vutova, DSc, PhD

1. Short professional CV of the candidate

The only candidate for the opened academic position “Associate
Professor” in professional field “Mathematics”, “Mathematical modelling and
application of mathematics” specialty in the Department “Mathematical
modelling and numerical methods” at FAMI, announced by the Technical
University — Sofia, is Dr. Daniela Georgieva. She got MS degree from Sofia
University “St. Kliment Ohridski”, Faculty of Mathematics and informatics
(1995-2000), specialization Applied mathematics with a Grade Point Average
very good and a diploma thesis graded excellent. In 2014 she received PhD
degree from the Technical University of Sofia after successfully defending her
dissertation under the supervision of Prof. Mihail Todorov and Assoc. Prof.
Lubomir Kovachev. The author's abstract of the dissertation for the scientific
educational degree "doctor" is on the topic "Numerical and analytical
investigation of some nonlinear problems of physics"”, which is in the field of
the opened position and the abstract shows high level and depth of the
research done.

Since 2005 up to now D.Georgieva works for the Technical University
(TU) of Sofia in the Faculty of Applied Mathematics and Informatics (FAMI).
She was an assistant and a senior assistant at the Department of
“‘Mathematical Analysis and Numerical Methods” and since 2011 she has been
assistant professor, currently in the Department of “Mathematical Modeling
and Numerical Methods”.

She has participated in research projects funded by MES, NSF-MES
and TU — Sofia.

She is a member of the Union of Mathematicians in Bulgaria.

The professional career of Dr. D.Georgieva demonstrates a successful
collaboration with research teams.



2. General description of the submitted documents

The documents submitted within this competition procedure are clear
enough and consist of the necessary information in order to make an adequate
evaluation of the research and pedagogical activity of Dr. Georgieva. To
participate in the competition for the opened academic position, the candidate
submitted 10 research articles which are not included in her PhD thesis and |
accept them for the assessment of her application. These 10 publications are
distributed in categories as follows: 3 of them are published in scientific
journals with assigned Impact Factor (IF is the Web of Science metrics) - in
Physical Review D (IF=4.599), Optik (IF=1.191) and Laser Physics (IF=1.05).
The other 7 publications are published in journals with SJR such as SPIE, AIP
conference proceedings, Computational Mathematics and Mathematical
Physics. The submitted list of citations includes 8 citations from independent
sources and 5 of them are for the period of 2015-2017 which demonstrates
topicality of the research direction.

3. General characteristics of scientific and applied scientific
activities

In the works and documents presented for this competition, the main
achievements and results are directed to mathematical modelling in the field of
nonlinear optics and theory of gravity and astrophysics, applying different
mathematical methods and approaches. The investigated problems require
deep knowledge in different scientific directions such as differential equations,
numerical methods, linear and nonlinear laser pulse propagation, femtosecond
laser pulses, theory of gravity, black holes.

Dr. Georgieva’s activity in the field of research projects includes
participation in 4 projects (competed) funded by the TU — Sofia, NSF-MES and
MES under the national program “Young researchers and postdoctoral
fellows”. She is a participant in 1 running project, and in a patent application
No 112386 / 16.09.2016.

The topics and problems on which she worked correspond to the
opened position profile and the subjects of the projects in which she
participated are also in the field of the competition.

4. Pedagogical activity

The pedagogical activity of Dr. D.Georgieva includes development of
lecture topics, she delivers lectures and seminars for the educational process
in FAMI, speciality Applied mathematics and informatics and in other faculties
in TU for engineering specialities. For the last three academic years
(2016/2017, 2017/2018 and 2018/2019) her lecture activities includes 420
hours lectures on Mathematics 1 and 2 and on Mathematical analysis 1. |
appreciate the candidate’s active and successful pedagogical activity.



5. Main scientific and applied scientific contributions

The main scientific and applied scientific contributions of the Dr.
Georgieva’s research activity can be defined as obtaining and applying of new
models, obtaining of new knowledge and enrichment of the existing studies in
the field of laser physics and nonlinear optics (femtosecond laser pulse
propagation - applied scientific problem) and theory of gravity and astrophysics
(fundamental problem). Development of adequate and effective numerical
methods and algorithms, taking into account the specific mathematical
problems, is the main tool for investigation of these problems. The
contributions of the research concerning the submitted papers for the
competition in brief:

1. A new nonlinear vector model, incorporating the two nonlinear
processes: the phase cross-modulation and degenerate four-photon
parametric processes for the interaction of optical pulses in collinear
propagation, is proposed. The model is investigated numerically by an
algorithm based on the “split-step” Fourier method, which is appropriate
for solving non-stationary nonlinear problems. It is shown that the phase
cross-modulation and degenerate four-photon parametric processes are
among the main mechanisms for reducing the number of filaments at
power slightly above the critical self-focusing power. (publication B1)

2. The non-paraxial amplitude equation, describing the evolution
of not only spectrally narrow but also spectrally wide laser pulses, is
investigated. It is shown that in the femtosecond region it is not possible
to reduce the third-order nonlinearity to Ker-type nonlinearity.
(publication B2)

3. The nonlinear polarization states of femtosecond laser pulses
are studied and a new mechanism, including signal wave generation
with terahertz spectral shift, is proposed. A vector system of nonlinear
partial differential equations describing the evolution of the fundamental
and signal waves is presented and the “split-step” Fourier method is
used properly. The numerical results are in compliance with known
experimental results for the rotation angle of the electric field.
(publication B3)

4. The evolution of laser pulse propagation in single-mode optical
fibers is studied. The system of nonlinear differential equations is
investigated using appropriately the “split-step” Fourier method and it is
shown that the rotation of the polarization ellipse is due to the
degenerate four-photon processes and the energy exchange between
the elliptically polarized x and y components of the laser pulses. Aiming
efficient energy exchange in pulse mode, the periodic exchange of
energy over long distances between the pumping, signaling and
auxiliary waves, propagating in single-mode fibers, is studied
numerically. For solving the system of nonlinear propagation equations,
the “split-step” Fourier method is used and a spectral region and
maximum spectral displacement between the main and signal waves,



where it is possible to capture the pump and signal waves in a signal
wave packet with an effective quasi-periodic energy exchange between
them, are found. (publication G6, G7)

5. Original results are obtained by investigating numerically
nonlinear problems in the field of theory of gravity and astrophysics
such as inflation of the Universe, magnetically-charged black holes,
charged soliton-like objects. For studying numerically the nonlinear
mathematical models, the continuous analogue of Newton method is
used properly, which is efficient for solving one-dimensional nonlinear
problems, Sturm-Liouville problems and free boundary problems.
(publication G1, G2, G3, G4, Gb5)

One publication from the 10 papers submitted by Dr. Georgieva is a
single-authored paper and the rest 9 are co-authored, and in two of them the
candidate is the first co-author. In the presented publications, interdisciplinary
investigations were performed in the field of mathematics and physics and
usually, the modern scientific research is collective work.

Based on the submitted publications and on the obtained results
concerning mathematical modeling of physical processes, also based on the
persuasive number of oral presentations she delivered at specialized scientific
forums as well as her participation in research projects, my assessment is that
Dr. D.Georgieva has significant personal contribution.

6. Importance of the contributions for science and practice

The submitted materials for participation in the competition show that the
pedagogical and research activity of Dr. Daniela Georgieva is known among
the Bulgarian and international community. | appreciate that the presented
data fulfil and some of them exceed the criteria required for the academic
position of “Associate Professor” according regulation imposed by the Ministry
of Education and Science (MES) and the Technical University — Sofia.

She was awarded the prize Academician Emil Djakov” of the IE-BAS for
2018 for the work in the field of physical electronics, quantum physics and
radiophysics.

7. Critical comments and recommendations

| have no critical comments on the presented study and also on the
technical representation concerning the submitted materials for the
competition.

8. Personal impression and opinion of the reviewer

My personal impression of Daniela Georgieva as a specialist in the field
of mathematical modelling of physical processes is completely positive. She
showed herself as a focused and highly organized researcher with quality
publication activity.



CONCLUSION

The submitted materials concerning research and pedagogical activities
for participation in the competition for “Associate Professor”, announced by the
Technical University — Sofia, convincingly show that Dr. Daniela Angelova
Georgieva is established as a researcher with a number of contributions in the
field of mathematical modelling of physical processes and with active
pedagogical work.

On the basis of all the above~mentioned, | firmly support her application
and recommend to the Scientific Jury to vote in favor of Dr. Daniela Angelova
Georgieva for acquiring the academic position “Associate Professor” in the
professional field “Mathematics”, scientific specialty “Mathematical modelling
and application of mathematics”.

15.03.2020 REVIEWER:

Sofia (Prof. K.Vutova)





