CTAHOBMUIIE

[0 KOHKYpC 3a 3aeMaHe Ha aKaJeMHU4YHaTa JIBKHOCT “mpodecop™, o0sBeH oT MHCTUTYT 1O
¢usuka Ha TBBpa0TO Ts10 (MDTT) — BAH B JIB 6p. 107 ot 12.12.2025r1., mpodecronanno
Hanpasienue 4.1 ,, ®dusznvecku Hayku’, Hay4yHa crienuanHocT “JlazepHa ¢usmka, Qusnka Ha
aTOMHTE, MOJICKYIWTE W IUIa3MaTa M (u3MKa Ha BBIHOBHUTE MpOIecH”’, 3a HYXAUTE Ha
naboparopus “Jlazepu ¢ MeTaHU Tapu’”.

Y4yacTHMK B KOHKYpca: noi. 1-p MBan XpuctoB bruBapos, UOTT-BAH
W3roTBua cranoBumero: npod. ndu Mopnan Ieopriues Mapunos, UOTT-EAH
1. Obma xapakTepucTUKa Ha IPECTABCHUTE MaTEePHAIU

Ho. 1-p Y. BpuBapoB € eAMHCTBEH KaHAUIAT 110 00siBEHMsI KOHKYpC. Toii yuacTBa ¢ 31 HayyHH
nyOauKanuu, €AHa 3asBKa 3a MOJIE3eH MOJEeN M €lHAa MEXIyHapoJHa MaTeHTHa 3asBKa.
[IpencraBenuTe Martepwaay HE ca M3IMOJ3BAHM B KOHKypca My 3a JOIEHT. TpymoBeTe ca
pasmpeneseHy Mo TPYyNu MOKazaTelu ChOTBETHO: B rpyma B (xabumutarmonen tpyn) - 10
HayyHu nyOnukamuu; B rpyna I — 21 mayunum nyoOnukamum. 20 oT myOnuKamuuTe ca
OTIIEYaTaHU B PEHOMUPAHU HAyYHH criucaHus, 11 - B penieH3upanu J0KIaau OT KOH(EPEeHIINH,
MyOIMKyBaHU B CIICITUAIM3UPAHN U3AaHUs. BeHuky myOMKamyy B XaOMIHTalMOHHMSI TPY/ ca
B kareropust Q1 u Q2 (Scopus). Yuactuero Ha jgoi. bruBapoB B mybnukaiuure mo rpymna B,
CHOTBETCTBA Ha NMPHHOCA MY KaTO BOJCI U3cienoBarel. B nmpencraBeHnTe HaydYHH aKTUBH B
rpyna nokasarenu I, kanauaatsT € Bkimouni 10 cratuu ot kareropust Q1 u Q2, u 11 — ¢ SJR.
PabGoture Ha KaHOMmaTa ca HaMEPWIM IOTUPOKO MEXKAYHApOIHO TpPU3HAHHE, KAaTo
HE3aBHCUMUTE LUTUPAHUSA, MPEICTAaBEHU 3a ydyacTUE B KOHKypca M BKIIOYEHH B
MexayHapoaaute 6a3u manan Web of Science mimm Scopus, ca 373. Jlon. bruBapoB pa3BuBa
aKTHBHA MeJaroruyecka AeHHOCT, KaTo MPOBeXk/a 8 YHUBEPCUTETCKU Kypca M0 MaruCThPCKU
1 0akalaBbPCKH MPOTPaMU, a CHIIO Taka y4yacTBa B peauila 00pa3oBaTeIHA MpoekTu. O0yuni
e ycremHo 12 qokTopaHTa, BKIOYUTEIHO TpUMa B uyKOMHA. Tol € ThpceH eKcnepT OT peauna
CTIeNMANM3UPaHN HayYHH M3aHUs 32 PEIIeH3UPaHe Ha aKTyaJHH M3CIICABAHUS B 00JIacTTa My
Ha BOJICII] U3CJIeIOBATEIN: HETMHEHA ONTUKA; YNTPaObp3U SABIECHUS B MOJIEKYJISIPHU CUCTEMU;
TeHEepHpaHEe W XapaKTepH3UpaHe Ha YITPaKbCH Ja3epHU HMMITYJICH;, TBBPIOTEIHH JIa3epH.
Otbensi3anu ca 3HaYUTENEH OpOi ydacTusi Ha MEXTYHAPOIHU KOH(PEPEHIIUH C PECTaBsIHE Ha
yCTHH A0KJIaau. KaHTuaaTsT Ma akTUBHA MPOCKTHA JEHHOCT OT y4acTus B Haj 17 HaydHO-
M3CIIeIOBATENICKU MPOEKTa B oOyiacTTa Ha NazepHaTa (u3uka U (HOTOHUKATA, BKIIOUUTEITHO
Ja3epHU W ONTHYHU CHUCTEMH, TOJSMa 9acT OT KOWTO MEXAyHapoaHw. [IpaBu BredatTicHHE
€IMHCTBEHUAT CIedesieH MpoekT oT bwiarapus B cecusta 2019 mo mporpamara : EU.1.2. -
EXCELLENT SCIENCE - Future and Emerging Technologies (FET), ELI Europe,
METAsurfaces for ultraFAst light Structuring u ap. Usrpagun € 5 chbBpeMeHHH Jla3epHU
nmabopaTropuH,: TpH OT KOUTO B UykOnHa. MHIekca Ha XupIn Ha KaHAUIaTa € BUCOK - 22 10
Clarivate Web of Science (W0S), xaro 5 ot ¢opmupaimuTe MHAEKCA CTaTHH yd4acTBaT B
KOHKypca. HaykoMeTpHuYHWTE IOKa3aTelu YAOBICTBOPSABAT M B 3HAYUTEIHA CTEINCH
HaJIXBBPJIAT MUHUMATHUTE U3UCKBaHUs, KakTo Ha 3PACPB, Taka u uzncksanusta Ha UOTT-
BAH 3a akanemudHaTta JUIbKHOCT ,,lipodecop®.

2. O0111a XapaKTEpUCTUKA HA HAVYHATA JEHHOCT HA KaH/IHUIaTa

Hayunara geitHoct Ha gou. bbuBapoB € B 00jacTTa Ha HeJlMHEWHaTa ONTHKA, (U3MKaTa Ha
CBpBXOBpP3UTE ONTUYHU MPOLIECH U TEXHOJIOTUH 32 TeHepalus Ha KbCH CBETIIMHU MMITYJICH B
pasIMYHM CIEKTPAJIHU O0JAacTH M TIXHOTO HU3IOJI3BaHE 3a MPOCIENsBaHE HA CBPBXOBP3U
SBJICHUSI B KBAHTOBU CHUCTEMH upe3 yATpadbp3a jasepHa CHEKTpockomnus. [lombIHUTETHA
o0y1acT Ha MHTepec € pa3paboTKa Ha TBBPJAOTENHU JIa3€pU M TEXHUTE MYITHIUCLUIUIMHAPHU
MPUIIOKCHUA B MCAUIMHATA U HAYKAaTa 34 MaTCPUAIUTC. I/IBCJII/IIIBaHI/IHTa MYy €a HACOUCHU KbM
pa3pabOTBAaHETO U MPUJIAraHETO Ha (EMTOCEKYH/IHA JIa3ePHA CIIEKTPOCKOINHUS Upe3 U3CIIe/IBaHE



Ha (QeMrocekyHaHus KoHTUHYyM (fs-white light) wu HeroBuTe mnoNspU3aAMOHHN
XapakTepucTuku. Pa3paboTBa CBHBpeMEHHHM (EMTOCEKYHIHHM METOJAMKH 3a TPaH3HECHTHA
abcopoOumonna crekrpockornus (fs-TA), Oasupanu Ha IIMPOKOJCHTOBH pump-probe
CIIEKTPOMETPH, BKIIOYUTEITHO 32 U3CIIeIBaHUs HA MeTaMaTepuanu. Pa3zpaboTkure My Ha HOB
KJac JIMOJHO-HAIIOMIIBaHU Ja3epHu cuctemu, YDb-Gasupanu CPA nasepHu cucremu c
POABDKUTETHOCT Ha uMmmysca mox 100 fs ca yuukanuu. Ilpoektupa u paspadborsa Mid-IR
Jla3epHU CUCTEMH B JIMana3oHa Ha abcopOIira Ha BOAHUTE M JTMIUAHUTE MOJIeKyHd (3-3.5 um)
3a MmpujiaraHe B MEIMIIMHATA U MaTepHalio3HaHNETO. M3Mmon3BaHeTo Ha KOMITJICKCHH TTOIXOTH
U METOJM B IMPOBSKIAHUTE HW3CICABAHUS M Pa3pabOTKU ca MOTBBPXKICHHE 3a BUCOKATa
npodecroHaTHa KBaTU(HUKAIHS Ha KaHAUIaTa, KOSTO HAITBJIHO ChOTBETCTBA HA aKaJ[CMHYHATA
JUTBXKHOCT ,,lipodhecop”.

3. OcHOBHU HAayY4YHHU ¥ HAYUYHO-TIPUJIOKHHU ITPUHOCHU

B XaOunuTanmoHHUAT TPYJ ca MPEICTaBEHU 3HAYUTEICH OpOH OPUTHHATHU TOCTHKCHHUS H
IPUHOCH, YacT OT KouTo ca: [TonyueHa e BucokoedeKkTuBHA Cy0-HAHOCEKYHIHA TapaMeTpUyHa
reHepanusi B cpenHara MHQpadyepBeHa oOmacT (=3 pum) mpu KHJIOXEPLUOBH YECTOTH Ha
[OBTOpEHHUE, Oa3zupaHa Ha MEPUOAMYHO MOJSPU3UPAH CTEXUOMETPHYEH JIMTHEB TaHTalaT
(PPSLT), koeto pasmmpsiBa nmo3Hanusita 3a padorara Ha OIIO B pexxuM Ha BHUCOKa CpeiHa
mouHocT. [Tonydena e ennouectotHa MOPA apxurektypa Ha 1 pm cbc chXpaHeHO OJIU3KO 10
TUQGPAKIUOHHO OrPaHUYEHO KauecTBO Ha JbueHuero (M? = 1.3-1.4) npu 3HAUUTEIHO
NOBMILIEHA M3XOAHAa eHeprus. KoyimdecTBEHO € aHaJM3UpaHo B3aUMOJCHCTBHETO Ha
nH(padepBeHo JazepHo TpueHue (=3.06 pm) ¢ OMOJOTHMYHU THKAHH, KaTO € JOKa3aHo, 4e
abnanuara B IMKa Ha BOAHaTa abcopOIMs BOAM 10 MUHMMAIHO KOJAaTEpaIHO TEPMUYHO
yBpexaane (10-20 um), ceu3zmepumo ¢ pa3MepuTe Ha KIeTKUTe. B M3BbH XaOMIUTAIIMOHHUAT
TPYA C€ OTKpOsBaT peaulia NPUHOCH KaTo: 3a MbPBU MBT ca MOJYYEHU MapaMeTpuTe Ha
JbUCHHE Ha JIa3epy Ha CBOOOIHMU €JICKTPOHM OT KOMITAKTHA Jla3epHa JadopaTopHa CUCTEMa C
BB3MOKHOCT 32 IIUPOKO IpuiioxkeHue. [IpoBesieHo € MbpBOTO CTEMATUYHO €KCIIEPUMEHTAITHO
n3cieBaHe Ha TeMIlepaTypHaTa 3aBHCUMOCT Ha yiITpadbp3a GoToamHaMuKa Ha OT/IENISTHETO B
BOJIeH pa3TBop Ha | mpu BB30OyxaaHe B Haii-HUCKOoTO CTTS chctosinue (242 nm) 3a 25°C,
50°C u 75°C, upe3 pump - probe crnektpockonus B auanazona 400—1100 nm. [Tonyuenu ca
pe3yaTatu ¢ GyHAaMEHTAIHO 3HaYeHHE 3a pa30UpaHeTo Ha MEXaHU3MHU Ha IIPEHOC Ha 3apsil B
OMOMOJIEKYJIHA Cpeau C Mallka TepMOJWHAMHYHA JBIKema cwia. [lomydeHo e mpsko
eKCIIEpUMEHTAIHO JI0Ka3aTeJICTBO Ha POJIsATa HA BOJOPOAHOTO CBBbP3BaHE KaTo (akTop, KOUTO
CBIIIECTBEHO yBEJIMYaBa J00MBA Ha e€JIEKTpoHEH TpaHcdep, Oe3 ma ce HaOmogaBa peajaHa
npoToHHa TpaHchopmanus. Haydnure npuHocH Ha jou. pou. A-p ViBan bpuBapoB morar nia ce
OTHecaT KbM MPHUI00MBAaHETO Ha HOBY 3HAHMS U JIOKa3BaHe Ha HOBH (pakTH, 000OTaTsIBAaHETO HA
CBHIIECTBYBAILlM TEOPUHU U 3HAHUS.

4. HamaM KpUTHYHHA OCIIECIKKH U OPCHOPBHKHU ITO NPEACTABECHUTC TPYAOBCE.

5. 3akimroyenne

IIpeacraBeHuTe MU MaTepUaId II0 KOHKYpCa, IIOCOYEHHUTE IIPUHOCH U JIMYHUTE MU
BIIEYATJICHUSI OT KaHAWAATa JaBaT OCHOBAHUE Ja CUMTAM, Y€ TOM OTroBaps HA HYXIHUTE H
Bucokute n3nckpanus Ha MDTT 3a yrBbpAeHN eKCHepTH OT NpeAHus (QpPOHT Ha Ja3epHUTE
W3CIeABaHMs U MYITHINCHUIUIMHApHATA (pu3KKaTa. Y 0eleHo MpernopbyaM Ha HAy4YHOTO KypHU
na npennoxu Ha Hayunus cwsBer Ha UDTT-BAH na npucsan Ha pou. a-p MBan Xpucros
bruBapoB akamemMuyHaTa JUIBXKHOCT ,Hpodecop” mo mnpodecuanHo HampaieHue 4.1
,Du3nueckn Hayku’, HayuHa crenuanHoct ‘JlazepHa ¢usuka, ¢(uzMka Ha aTOMHTE,
MOJICKYJIUTE U IJ1a3MaTa U (U3MKa Ha BBIHOBUTE IpoLiecu”.

12.04.2026r. NsrorBuit:
Codus (pod. ndu Mopran MapuHos)



EVALUATION REPORT

on the competition procedure for occupation of the academic position "Professor”, according
to the announcement of the Institute of Solid State Physics (ISSP) — Bulgarian Academy of
Sciences in the State Newspaper No. 107 of 12.12.2025, 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 the laboratory "Metal VVapor Lasers".

Applicant: Assoc. Prof. Dr. Ivan Hristov Bachvarov, ISSP-BAS
Reviewer: Prof. DSc. Yordan G. Marinov, ISSP-BAS
1. Overview of the submitted materials

Assoc. Prof. Dr. I. Bachvarov is the only candidate in the announced competition. He
participated with 31 scientific publications, one application for a utility model and one
international patent application. The submitted materials were not used in his competition for
associate professor. The works are distributed by groups of indicators respectively: in group
“B” (habilitation thesis) - 10 scientific publications; in group “C” - 21 scientific publications.
20 of the publications are printed in reputable scientific journals, 11 - in peer-reviewed
conference reports published in specialized publications. All publications in the habilitation
work are in category Q1 and Q2 (Scopus). Assoc. Prof. Bachvarov's participation in the
publications in group B corresponds to his contribution as a leading researcher. In the presented
scientific assets in group D indicators, the candidate has included 10 articles from category Q1
and Q2, and 11 - with SJR. The candidate's works have received wide international recognition,
with 373 independent citations submitted for participation in the competition and included in
the international databases Web of Science or Scopus. Assoc. Prof. Bachvarov is actively
involved in teaching, conducting 8 university courses in master's and bachelor's programs, and
also participating in a number of educational projects. He has successfully trained 12 doctoral
students, including three abroad. He is a sought-after expert by a number of specialized
scientific publications for reviewing current research in his field as a leading researcher:
nonlinear optics; ultrafast phenomena in molecular systems; generation and characterization of
ultrashort laser pulses; solid-state lasers. A significant number of participations in international
conferences with oral presentations have been noted. The candidate has active project activity,
participating in over 17 research projects in the field of laser physics and photonics, including
laser and optical systems, most of which are international. It is noteworthy that the only winning
project from Bulgaria in the 2019 session under the program: EU.1.2. - EXCELLENT
SCIENCE - Future and Emerging Technologies (FET), ELI Europe, METAsurfaces for
ultraFAst light Structuring, etc. He has built 5 modern laser laboratories, three of which are
abroad. The candidate's Hirsch index is high - 22 according to Clarivate Web of Science (WoS),
with 5 of the articles forming the index participating in the competition. The scientometric
indicators satisfy and significantly exceed the minimum requirements of both the DASRBA
and the requirements of the ISSP-BAS for the academic position of "professor”.

2. General characteristics of the applicant's scientific activity

Assoc. Prof. Bachvarov’s scientific activity of is in the field of nonlinear optics, physics of
ultrafast optical processes and technologies for generating short-wavelength pulses in different
spectral regions and their use for tracking ultrafast phenomena in quantum systems by ultrafast
laser spectroscopy. An additional area of interest is the development of solid-state lasers and
their multidisciplinary applications in medicine and materials science. His research is focused
on the development and application of femtosecond laser spectroscopy by studying the
femtosecond continuum (fs-white light) and its polarization characteristics. He is developing




modern femtosecond methods for transient absorption spectroscopy (fs-TA), based on
broadband pump-probe spectrometers, including for studies of metamaterials. His
developments of a new class of diode-pumped laser systems, Yb-based CPA laser systems with
pulse durations below 100 fs are unique. Designs and develops Mid-IR laser systems in the
absorption range of water and lipid molecules (3-3.5 um) for application in medicine and
materials science. The use of complex approaches and methods in the conducted research and
development are confirmation of the candidate's high professional qualification, which fully
corresponds to the academic position "professor".

3. Basic scientific and applied contributions

The habilitation thesis presents a significant number of original achievements and
contributions, some of which are: Highly efficient sub-nanosecond parametric generation in the
mid-infrared region (=3 pm) at kilohertz repetition rates was obtained, based on periodically
polarized stoichiometric lithium tantalate (PPSLT), which expands the knowledge of the
operation of OPOs in the high average power regime. A single-frequency MOPA architecture
at 1 um was obtained with preserved near diffraction-limited radiation quality (M2 = 1.3-1.4)
at significantly increased output energy. The interaction of infrared laser radiation (=3.06 um)
with biological tissues was quantitatively analyzed, and it was proven that ablation at the water
absorption peak leads to minimal collateral thermal damage (10-20 um), commensurate with
the size of the cells. In the non-habilitation part, a number of contributions stand out, such as:
For the first time, the radiation parameters of free electron lasers were obtained from a compact
laser laboratory system with the possibility of widespread application. The first systematic
experimental study of the temperature dependence of ultrafast photodynamics of the release in
aqueous solution of I upon excitation in the lowest CTTS state (242 nm) for 25°C, 50°C and
75°C was carried out, by pump - probe spectroscopy in the range of 400-1100 nm. Results of
fundamental importance for the understanding of charge transfer mechanisms in biomolecular
environments with a small thermodynamic driving force were obtained. Direct experimental
evidence of the role of hydrogen bonding as a factor that significantly increases the yield of
electron transfer, without observing real proton transformation, was obtained. The scientific
contributions of Assoc. Prof. Dr. lvan Bachvarov can be attributed to the acquisition of new
knowledge and proving new facts, the enrichment of existing theories and knowledge.

4. | have no critical remarks and recommendations on the submitted works
5. Conclusion

The materials presented to me for the competition, the contributions mentioned and my personal
impressions of the candidate give me reason to believe that he meets the needs and high
requirements of the IFTT for established experts from the forefront of laser research and
multidisciplinary physics. | strongly recommend the scientific juri proposing to the Honored
Scientific Council of the IFTT-BAS to award Assoc. Prof. Dr. Ivan Hristov Bachvarov the
academic position "professor™ in professional field 4.1 "Physical Sciences", scientific specialty
"Laser Physics, Physics of Atoms, Molecules and Plasma and Physics of Wave Processes".

12.04.2026. Signature:
Sofia (Prof. DSc Yordan Marinov)



