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Ha MaTepHajuTe, MPEICTaBeHM 3a yyacTHe B KOHKYpPC 3a 3a€MaH€ Ha aKaJeMH4YHaTa JUThXHOCT
,»JJOIIEHT”” 10 TpodecroHaIHO HamnpasieHue 4.1. duznyeckn HayKu, Hay4Ha CIELUAIHOCT ,,JIazepHa
¢u3uka, pusnka Ha aTOMHUTE, MOJIEKYJIMTE U TUIa3MaTta U (pru3KKa Ha BHIHOBUTE MPOLIECH

B xonkypca 3a JIOLIEHT, o6sBen B [IbppxkaBeH BecTHUK, Op. 83/05.10.2021 r. u B caiita Ha
NOTT — BAH 3a nyxaure Ha mnaboparopust “Jlazepu ¢ meranHu mapu”’ KbM HHCTHTYTa, KaTo
KaHJIUAAT yyacTsa IJ1. ac. 1-p Jlrooomup UBanoB CToiiueB OT ChIIMS HHCTUTYT.

1. Kparku 6morpa¢uyHu 1aHHH

JIrobomup CroifueB 3aBbpmIBa BHclIe oOpa3oBaHue B IlmoBmuBcku YHuBepcuteT ,[lamcuit
Xunenapcku®, cnenuainHoctT Pusmka u marematuka mnpe3l998 r. IlbpBoHayamHO pPabOTH KaTo
XOHOPYBaH aCUCTEHT KbM ChIIMs yHUBepcuTeT. Cien ToBa € nokTopaHT B U TT-BAH u tam ycnemno
3amuTaBa auceprauus npe3 HoeMmBpu 2006 roavHa Ha Tema ,,XapakTEPUCTUKH Ha JIa3€pHOTO
U3TbYBAHE HAa FEHEPATOpP-yCUIIBATEIHA CUCTEMa Ha OCHOBAaTa Ha Jia3ep ¢ Mapu Ha MeIeH OpoMua’ u
npugobuTa HayyHO-oOpazoBaTenHa cremneH ,,JJOKTOP”. Cnen toBa Toil paboT karo ¢u3MK, a mo-
KBbCHO € 130paH u 3a rnaseH acucteHT B UDTT karo pabotu B rpymnata mo “Jlasepu ¢ MeTamHu napu’.

Ot 2008 1. Toif e Ha mocT-7oK no3uius B International Centre for Theoretical Physics, Tpuecr,
Wranus. Tam Toii e yact o Quantum Cascade Laser Laboratory. Ot 2017 mo 2018 Toii e roctysaiig
yueH KbM cblara gaboparopus. Crnen toBa ot 2019 no 2020 r. e yueHn — uscnenonaren B Istituto
Nazionale Fisica Nucleare Sezione di Trieste, Utamnus.

2. OO0Omi0 onrcaHue HA NMPeACTABEHUTE MATePHAIH

Kannunatet . ac. a-p Jlrobomup CroitueB ydacTBa B KOHKypca C:
e YyeOHu nocobus - X 6pos;
e VYyeOnum - X 6pos;

Kuuru - X 6pos;

Crymuu - X Opost;

Mouorpaduu — X 6posi;

[Ty6nukanuu — 21 6posi. [loBeueTo oT TAX ca B MEXIYHAPOAHU CIUCAHUS C UMIAKT
daxTop u Q paHr, moBeveTo MyOJMKAIIUH Ca B TAKMBA MIPECTIKHU CIIUCaHus KaTo Laser
Physics, Review of Scientific Instruments, Journal of Instrumentation, Optics Letters,
IEEE Journal of Quantum Electronics, European Physical Journal, Physics Letters A .

e OTHOCHO M3IBJIHEHUETO HAa MuUHUMaIHU n3uckBaHus Ha MOH u UDTT-BAH 3a
3aeMaHe Ha akaJeMHyYHa IBKHOCT ,JoueHT B obmact 4. Ilpupognu Haykw,
MaTeMaTHKa 1 nHpopMaTrka u npodecnonaaHo HampasieHue 4.1. ®uznvyecku HayKu —
T€ ca U3II'BJIHEHU 110 BCUYKU Noka3zarenu. [lo rpynu nokasarenu, rpyna A — 50 Touku
(moktopcko auceptarus), rpyna B — 110 Touku (6 cratuu B npecTukHu cniucanus ¢ [F
u SJR), rpyna I' — 261 Touku (15 cratm B peHOMHMpAaHUM HAyYHU CIUCAHUS WIH
koH(pepenuuu ¢ IF unu SJR) u rpyna /I — 70 Touxu (35 nutupanus B HAy4YHU CIIMCAHUS
win cOopHUIM oT HaydHu koHpepeniuu ¢ IF wimm SJR), taka 171. ac. a-p Jlro6omup
CroitueB € mpencTaBui 10Ka3aTeiacTBEH mMarepuain 3a 491 Ttouku, npu usucksase 430
TOYKH.

3. OTpaxeHne HA HAYYHHUTe NMYOJMKANMY HA KAHAUAATA B JIMTepaTypara (M3BeCTHH LHU-
THPaHUs)
Pesynrature ot HayuHaTa paborta Ha 1. ac. a-p Jlrobomup CToitueB ca Beue MIMPOKO TUTHPAHH.



Cratuute, KOUTO ca IPEICTAaBEHH 3a Y4acTHE B KOHKypca Jocera ca LIUTUPaHU 34 I'bTH B NMPECTHKHU
MEXIyHApOJAHU HAYYHH CITUCAHMA, KATO OT TAX 25 HUTHpaAHHS ca B CIHCAHUS C UMIIAKT (akTop u 9 B
crucanust ¢ SJR . TpsOBa ma orGenexum, 4e moBedero nuutupanus ca B cnucanus ¢ Q1(11) u ¢ Q2(9).
ToBa o3HavaBa, ue A-p CroifueB e Beue NpU3HAT yUEH B Ta3W 00JIACT U TOH € MMO3HATO UME B 00JIaCTTa Ha
na3epHaTa (pU3MKa W HEJIMHEWHHa ONTHKA. 3a J00pHs OT3MB Ha HeroBata pabdoTa B MEXIyHapOaHATa
Hay4YHa NEPUOIMKa TOBOPH U (AKTHT, 4e HETOBHUAT HHAEKC Ha Xupu B Scopus e 6.

4. O01ma xapaKTepuCcTHKA HA 1eHHOCTTA HA KAHAUIATa

4.1. Y4yeOHO-megaroruyecka aeiHocT (paboTa ChC CTYJCHTH U IOKTOPAHTH)

B nokymentute Ha 1-p CtoifueB e orOensi3aHo, ue Toi B meproma 09.2000 — 06.2008 e 6vt xoHOpyBaH
acucTeHT no (pusuka, Karenpa Excriepumenranna usrka, @usnuecku daxyirer, [TY |, Ilancuii Xunenmapcku*.
W3Besxnan e nabopaTopHu M CEMMHApHU YHpaxHeHus o MexaHuka, MonekynHa (usuka, EnexrpudectBo u
MarteTusbpM, OnTHKa.

ITpu cBost pectoii B Utanust Toii € yyactBa B 00y4eHHETO Ha JOKTOpaHTH 1o mporpamara Doctoral
Training Course, (INFN section of Trieste/ICTP - STEP program), na remu: Techniques and Characterization of
semiconductor lasers: Mid-Infrared Quantum Cascade Lasers m Quantum Cascade Lasers for spectroscopic
applications: feasability and asset Ha mBama noxropantu - Milohum Mikesokpo Dzagli 1 Komlan Segbéya
Gadedjisso-Tossou, University of Lomé-TOGO.”

4.2. HayyHa ¥ HayYHO NPUJI0KHA JeHHOCT

IIpencraBeHara Hay4Ha JEMHOCT U MPOAYKLMSA Ha I ac. I1-p CTOIUEB € OCBETEHa Ha Ch3JaBaHE Ha
MOIXOAAIIM JIA3EPHU M3TOYHMLM C LEN ONpelessiHe pa3Mepa Ha mporoHa. Mpedra e ma ce usciensa
xurep(rHHATa CTPYKTYpa Ha MIOOHEH BOJIOPOZ, a UMEHHO mpexona >Si-'So. HeoOxoaumMo e moaxomsio
IIPEHACTPOMBAEMO JIbUEHHE OKOJI0 6785 HaHoMmeTpa. ToBa € TpyeH 3a OBl IIBaHe JUana30H U PEIICHUETO Ha
TaKaBa 3aj1a4a TpsOBa J]a ce OIIEHH BUCOKO.

3ajauaTa € peleHa 4pe3 Ch3JaBaHE Ha Jia3epeH M3TOYHMK Ha 0a3ara Ha CMECBaHE HA YECTOTH
(M3BakaHe) B HENWHEWHW KpucTanu. W3mom3Banum ca 1Ba jaszepa, cradwieH Nd-YAG naszep u
npenacrpoiisaem Cr:forsterite (MgxSiO4:Cr#") nazep. Karo HenuHeliHu KpUcTaau 3a peaausalys Ha IpoLeca
DFG 3a npbB mbT ca u3non3Banu kpucranure lithium thioindate - LilnS; u silver thiogallate - AgGaS,. Taka e
Ch3/1a/ieH npeHacTpoiiBaeM ¢ 10 HaHOMeTpa Ja3epeH U3TOYHUK B CpeIHMS MH(payepBeH auamnazoH — 6785
HAHOMETpPa C MOHIO J00OpU XapaKTepUCTUKH, ImpuHa Ha muHusTa 200 MHZ 1 cThika Ha npeHacTpoiika 35
pm.

Pemena e ycnemHo 3amgavaTa o ch3znaBaHe Ha eaHodectoreH Cr:forsterite asep ¢ ronsimMa u3xoaHa
eneprusi ot 45 mJ (reneparop-ycunBaten) U TscHa JjuHMA, camo 0,42 pm. M3mepena e mHoro ao0pa
XapaKTEPUCTUKA Ha JIA3EPHMUS CHOII, MAJIKA Pa3XOJMMOCT U M? (hakTop 1mo-Maiabk ot 2.

Tosa no3BosnsiBa Ja Ob/Ie Ch3/1a/IcHA YHUKAITHA JTa3epHA CHCTEMa C TIPEHACTPOUBAEMO JIbYCHHE, MAJIKa
CTBIIKAa Ha MPEHACTPOIKa, KbCH MMITYJICH Ha TeHepauus — 7 ns, BUCOKa u3xoaHa eneprus — 0,5 mJ. C nen
o0Oe3redaBaHe €(PEKTHBHOTO TPAHCIIOPTHPAHE Ha HMH(PPAYEPBEHOTO JIBYCHHE Ca W3CICIABAHE Pa3IMYHU
BBJIHOBOIM OT pa3nuyHu Marepuanu - polycrystalline Silver Halide fibres, Hollow glass fibres and
Chalcogenide glass fibres.

Bcenuku Te3u nocTkeHus ca npeanocraBka A-p CToiueB Ja y4acTBa YCIHENIHO B HAKOJKO Hay4HH
MPOEKTa:

2009-11 - MUH — CNL, nipoexT ¢punancupan ot Istituto Nazionale di Fisica Nucleare (INFN),

2012-13 - FAM — R&D, nipoexT ¢punancupan ot Istituto Nazionale di Fisica Nucleare (INFN),

2014-21 - FAMU, npoekt ¢unancupa ot Istituto Nazionale di Fisica Nucleare (INFN).

Hayunara neitnoct Ha n1-p CroifueB e mpencTaBeHa U Ha ToJsiM Opol HaydHH KOH(EpPEHIIMH, TOH €
Npe/ICTaBIII JJoKa3aTescTBo 3a 10 takuBa koHpepeHuy, nposeaeHu B Pymbeaus, Uuaus, benrus, ['epmanus,
Wranus, Yexus, bparapus.

4.3. BHepuTeJicKa JeifHOCT

Hsamam CBCJICHUS 3a BHCAPUTCIICKA I[GleOCT, KaTO MaTCHTH, HOBU MPOAYKTHU HIJIN MAPKH. Hsxou



OT HayyHHTe nmyOnukamuu Ha A-p CToifueB ca HaMEepWJIM MSCTO B HAyYHHU cHUcaHus kato Review of
Scientific Instruments, Journal of Instrumentation, kouTo mpeanoaarar 4ye Te e HAMEPST MACTO KaTo
npuOOpH 32 HAYYHH M3CIIEIBAHMS WM KATO HOBH METOJH U UJIEH 32 MPEIU3HA (PU3NIHH EKCIICPUMEHTH.

4.4. IlpuHocH (Hay4YHH, HAYYHO NIPHIIOKHHU, TIPUIIOKHN)

Karo ocHoBen npuHoc Ha 1. ac. a-p CroifueB u HeroBarta rpymna B TpuecT € pa3paboTBaHeTO Ha
YHHUKaJIHa Ja3epHa amaparypa, TeHepHpalla NpeHacTpoiBaeMO J'bUE€HHE B CPEIHHS WH(padepBeH
JMana3oH C YHUKAJHU XapaKTEpUCTHKU KaTO TSACHA JIMHMS, MajKa CThIIKA Ha NPEHACTpPOMKa, BUCOKa
M3XOJIHA EHEPTrHsl, C KbCU UMIYJICH U MHOTO J100pa pa3xoauMocT. ToBa J1aBa IPUIMOCTaBKH TS 1a Obae
M3II0JI3BaHA B YHUKAIHU €KCIEPUMEHTH 3a OINpeNeisiHe Ha (yHJAaMEHTAlHHU MapaMeTpyu Ha MaTepusra
KaTo HaIlpUMEpP pajnyca Ha MPOTOHA. TakoBa JIbYEHHE B JUana3oHa 6-7 um uma rojsiMo MpuIoKeHHE 3a
OMOMETUITMHCKA JUAarHOCTHKA, 33 MOHUTOPHHT Ha OKOJIHATA CPE/Ia, a ChILO TAaKa 32 M30TOIECH aHAJIH3.

5. OneHka Ha THYHUSA NPUHOC HA KAHIMIATA

HsiMaM nu4HUN BrieyaTsIeHUs 3a JUYHMS puHOC Ha 1. ac. JI. CtoiiueB, HO B MHOTO OT CTaTUUTE
CBBP3aHU ChC CHh3JaBAHETO HA JIa3epHUs KOMILIEKC B Tpuec Tou e Bozew aBTop. PakThT, 4e TOU B0
BpeMe € 4ieH, a Juaep Ha yazepHara rpyna Ha npoekra FAMU (Fisica degli Atomi MUonici - Muonic
Atom Physics) B Tpuect nokaspa, ue Toi UMa BOJEIIA POJis B Ch3/1aBAaHETO HA TO3HM YHUKAJICH JIa3epeH
KOMILJIEKC.

6. KpurnuHM 0e/1e:KKU —HIMaM KPUTTUYHH OCNEKKH.

7. JInuHH BrieyaTIeHUsA

[To3naBam ri1. ac. a-p Jlro6omup CroiiueB ot nmoeue oT 20 roguHu. BrieuaTiieHUsITa MU OT HErO
U Heropara pabota ca MHoro f100pu. I[Ipenmnonaram, ue Toii me Obae eHeH yueH B kojekTiBa Ha UDTT
B ObelLe.

8. 3akimouenue:

HNmajikn mnpeaBua ropemsJioKeHOTO, Npeajaram ri. ac. 1-p Jlrooomup UBanos CroitueB
aa 0bae u30paH 3a ,,A0leHT” 1m0 npodecuonajHo HanpapjeHue 4.1. Pu3nyeckn HAYKH, HAYYHA
crenuaJHocT ,JlazepHa ¢usuka, pusuka Ha aTOMHUTEe, MOJIEKY/JIHTEe M IUIa3MaTa U (PU3MKa HaA
BBbJHOBHTE npouecu® 3a nyxanute Ha UOTT - BAH.

22.01.2022 1. UieH Ha KypHUTO:
/mot1. n-p Hukonait MuakoBCKH/



STATEMENT
by Assoc. Prof. Nikolay Ivanov Minkovski,
University of Forestry, Head of the Department of Mathematics, Physics and Informatics

of the materials submitted for participation in a competition for the academic position of "Associate
Professor" in a professional field 4.1. Physical sciences, scientific specialty "Laser physics, physics of
atoms, molecules and plasma and physics of wave processes"

In the competition for Associate Professor, announced in the State Gazette, issue 83 / 05.10.2021 and on
the website of IFTT - BAS for the needs of the laboratory "Metal Vapor Lasers" at the institute, as a
candidate participates Assistant Professor Dr. Lyubomir Ivanov Stoychev from the same institute.

1. Brief biographical data

Lyubomir Stoychev graduated from Plovdiv University "Paisii Hilendrski" with a degree in Physics and
Mathematics in 1998. Initially he worked as a part-time assistant at the same university. After that he was
a full-time doctoral student at IFTT-BAS and successfully defended his dissertation thesis in November
2006 on "Characteristics of the laser radiation of a generator-amplification system based on a laser with
copper bromide vapor" and obtained a scientific degree "Doctor". He then worked as a physicist and was
later selected as a senior assistant at the IFTT, working in the Metal Vapor Laser group.

Since 2008 he has held a post-doc position at the International Center for Theoretical Physics, Trieste,
Italy. There he is part of the Quantum Cascade Laser Laboratory. From 2017 to 2018 he is a Visiting
Scientist at the same laboratory. Then from 2019 to 2020 he was a Researcher Scientist at the Istituto
Nazionale Fisica Nucleare Sezione di Trieste, Italy.

2. General description of the submitted materials

The candidate Assistant Professor Lyubomir Stoychev participates in the competition with:

 Textbooks - X issues;

* Books - X issues;

* Studies - X issues;

* Monographs - X issue;

* Publications, scientific papers - 21 issues. Most of them are in international journals with impact factor
and Q rank, most publications are in such prestigious journals as Laser Physics, Review of Scientific
Instruments, Journal of Instrumentation, Optics Letters, IEEE Journal of Quantum Electronics, European
Physical Journal, Physics Letters A .

* Regarding the fulfillment of the minimum requirements of the Ministry of Education and Science and
IFTT-BAS for academic position of “Associate Professor” in field 4. Natural Sciences, Mathematics and
Informatics and Professional Field 4.1. Physical sciences - they are fulfilled by all indicators. By groups
of indicators, group A - 50 points (doctoral dissertation thesis), group B - 110 points (6 articles in
prestigious journals with IF and SJR), group D - 261 points (15 articles in renowned scientific journals or
conferences with IF or SJR) and group E - 70 points (35 citations in scientific journals or proceedings of
scientific conferences with IF or SJR), so Assistant Professor Dr. Lyubomir Stoychev presented evidence
for 491 points, with a requirement of 430 points.

3. Reflection of the candidate's scientific publications in the literature (known citations)

The results of the scientific work of Assistant Professor Dr. Lyubomir Stoychev have already been widely
cited. The articles presented for participation in the competition have so far been cited 34 times in
prestigious international scientific journals, of which 25 citations are in journals with impact factor and 9
in journals with SJR. It should be noted that most citations are in journals with Q1 (11) and Q2 (9). This
means that Dr. Stoychev is already a recognized scientist in this field and he is a well-known name in the
field of laser physics and nonlinear optics. The fact that his Hirsch index in Scopus is 6 shows the good
response of his work in international scientific journals.

4. General characteristics of the candidate's activity

4.1. Educational and pedagogical activity (work with students and Ph.D. students)



In the documents of Dr. Stoychev it is noted that in the period 09.2000 - 06.2008 he was a part-time
Assistant Professor of physics, Department of Experimental Physics, Faculty of Physics, “Paisii
Hilendarski” University of Plovdiv. He has conducted laboratory and seminar exercises in Mechanics,
Molecular Physics, Electricity and Magnetism, Optics.

During his stay in Italy he participated in the training of doctoral students in the Doctoral Training Course
(INFN section of Trieste / ICTP - STEP program), on topics: Techniques and Characterization of
semiconductor lasers: Mid-Infrared Quantum Cascade Lasers and Quantum Cascade Lasers for
spectroscopic applications: feasability and asset of two PhD students - Milohum Mikesokpo Dzagli and
Komlan Segbéya Gadedjisso-Tossou, University of Lomé-TOGO. ”

4.2. Scientific and applied science activity

The presented scientific activity and production of Assistant Professor Dr. Stoychev is dedicated to
creating appropriate laser sources in order to determine the size of the proton. The idea is to study the
hyperfine structure of muon hydrogen, namely the 3S;-'So transition. Appropriate adjustable radiation of
about 6785 nm is required. This is a difficult range to master and the solution of such a task should be
highly appreciated.

The problem is solved by creating a laser source based on mixing frequencies (subtraction) in nonlinear
crystals. Two lasers were used, a stable Nd-YAG laser and a reconfigurable Cr: forsterite laser
(Mg>Si04:Cr*"). Lithium thioindate crystals - LilnS, and silver thiogallate - AgGaS; crystals were used
for the first time as nonlinear crystals for the realization of the DFG process. This created a tunable 10 nm
laser source in the mid-infrared range - 6785 nm with good performance, a line width of 200 MHz and a
tuning step of 35 pm.

The task of creating a single-frequency Cr: forsterite laser with a high output energy of 45 mJ (generator-
amplifier) and a narrow line, only 0.42 pm, has been successfully solved. Very good laser beam
characteristics, low divergency and M? factor less than 2 were measured.

This allows to create a unique laser system with adjustable radiation, small adjustment step, short pulses
of generation - 7 ns, high output energy - 0.5 mJ. In order to ensure the efficient transport of infrared
radiation, various waveguides of different materials have been studied - polycrystalline Silver Halide
fibers, Hollow glass fibers and Chalcogenide glass fibers.

All these achievements are a prerequisite for Dr. Stoychev to successfully participate in several research
projects:

2009-11 - MUH - CNL, project funded by the Istituto Nazionale di Fisica Nucleare (INFN), 2012-13 -
FAM - R&D, project funded by the Istituto Nazionale di Fisica Nucleare (INFN), 2014-21 - FAMU,
project funded by Nuclear National Institute of Physics (INFN).

Dr. Stoychev's scientific activity was presented at a large number of scientific conferences, he presented
evidence of 10 such conferences held in Romania, India, Belgium, Germany, Italy, Czech Republic,
Bulgaria.

4.3. Implementation activity

I have no information about implementation activities, such as patents, new products or brands. Some of
Dr. Stoychev's scientific publications have found a place in scientific journals such as the Review of
Scientific Instruments, the Journal of Instrumentation, which suggest that they will find a place as research
tools or as new methods and ideas for precise physical experiments.

4.4. Contributions (scientific, scientific, applied)

As the main contribution of Assistant Professor Stoychev and his group in Trieste is the development of
unique laser equipment that generates adjustable radiation in the mid-infrared range with unique
characteristics such as narrow line, small adjustment step, high output energy, short pulses and very good
divergence (beam quality). This suggests that it can be used in unique experiments to determine
fundamental parameters of matter, such as the radius of a proton. Such radiation in the range of 6-7 pm is
widely used for biomedical diagnostics, environmental monitoring, as well as isotope analysis.

5. Assessment of the personal contribution of the candidate



I have no personal impressions of the personal contribution of Assistant Professor L. Stoychev, but in
many of the articles related to the creation of the laser complex in Trieste he is a leading author. The fact
that he has long been a member and leader of the laser group of the FAMU project (Fisica degli Atomi
MUonici - Muonic Atom Physics) in Trieste shows that he has played a leading role in creating this unique
laser complex.

6. Critical remarks - I have no critical remarks.

7. Personal impressions

I know Assistant Professor Dr. Lyubomir Stoychev for more than 20 years. My impressions of him and
his work are very good. I assume that he will be a valuable scientist in the IFTT team in the future.

8. Conclusion:

Having in mind the above, I strongly propose Assistant Professor Dr. Lyubomir Ivanov Stoychev to
be elected to the position of "Associate Professor' in the professional field 4.1. Physical sciences,
scientific specialty '"Laser physics, physics of atoms, molecules and plasma and physics of wave
processes' for the needs of IFTT - BAS.

January 22, 2022 Member of the jury:
/ assoc. prof. Nikolay Minkovski Ph.D. /



