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R E V I E W 
 
 

on the application for Professor position  

in Chemical sciences (Theoretical Chemistry) 

announced in the Bulgarian State Gazette, vol. 47 from June 04, 2021 

 
by Prof. Dr. Anela Nikolova Ivanova, Sofia University, Faculty of Chemistry and 

Pharmacy, member of the scientific jury appointed with Order  № RD-09-109/29.07.2021 of 

the Director of the Institute of General and Inorganic Chemistry, BAS 
 
 

 

There is a single applicant for the position – Assoc. Prof. Dr. Ivelina Mircheva 

Georgieva. All required documents are available, together with information on additional 

criteria related to the selection procedure.  

The applicant has graduated Sofia University as a M. Sc. in Inorganic and Analytical 

Chemistry in 1989. Since 2001 she holds PhD in Inorganic Chemistry after successful 

defense of her PhD thesis „Geometry and electronic structure of coordination compounds of 

Pt(II) and Pd(II) with anti-tumour properties“. The research on the thesis has been performed 

at the Institute of General and Inorganic Chemistry (IGIC) of the Bulgarian Academy of 

Sciences (BAS). Dr. Georgieva has worked as a Chemist and as a Research associate from 

1990 until 2009 at IGIC, BAS. In the last 12 years she has been appointed as an Associate 

Professor in Theoretical Chemistry at the same institute. She has specialized multiple times at 

foreign academic institutions – Autonomous University of Barcelona, University of Vienna, 

Czech Academy of Sciences, Tianjin University, University of Natural Resources and 

Applied Life Sciences, Vienna. Since 2016 she is Head of the Laboratory “Theoretical and 

Computational Chemistry”, IGIC, BAS and scientific secretary of the institute. 

Dr. Georgieva has supervised 1 B. Sc. diploma thesis. In 2014 she has taught an 

elective “Modelling of metal complexes” at the Faculty of Chemistry and Pharmacy of Sofia 

University 

Dr. Georgieva is a co-author of 66 scientific publications, 63 of which published in 

peer-reviewed journals with impact factor. She has submitted for the selection procedure 33 

publications (32 of them published in international and 1 in Bulgarian peer-reviewed 

journals). None of these has been used for the position of Associate Professor or for the PhD 

degree. Hence, in line with Art. 29, Sec. 1, P. 3, 4 of the Law for promotions in academia in 

Bulgaria (LPAB), they are used to evaluate the scientific contributions of the candidate. Dr. 

Georgieva is first author in 13 of the publications and corresponding author in 22 of them. 

This signifies her substantial and independent share in the performed research. Many of the 

publications are in renowned and widely acknowledged specialized journals: Inorganic 

Chemistry (1 paper), Journal of Inorganic Biochemistry (3 papers), Journal of Luminescence 
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(1 paper), Journal of Chemical Physics (1 paper), Journal of Physical Chemistry A (1 paper), 

Spectrochimica Acta (3 papers), Dyes and Pigments (1 paper), Environmental Science and 

Technology (1 paper). The publications submitted for assessment have been cited 330 times 

(Source: Scopus) in international peer-reviewed journals. The current total number of 

independent citations of the publications of Dr. Georgieva is 684 (Source: Scopus). The 

applicant has coordinated 3 national research projects and participated in total of 12 national 

and 10 international projects. The results from the research of Dr. Georgieva have been 

reported at 43 international and 15 national conferences (in 13 instances by oral 

presentations). She has been invited as a member of multiple scientific juries for academic 

appointments and she is a reviewer of manuscripts submitted for publication in international 

scientific journals. These corroborate the fact that she is an acknowledged specialist. 

Dr. Georgieva presents the following achievements to fulfill the minimum national 

requirements and the additional conditions of IGIC, BAS for occupying the Professor 

position: 

- indicators group A – defended PhD thesis - 50 points out of minimum required 50; 

- indicators group C – habilitation summary based on 7 publications (5 in Q1 and 2 in 

Q2 journals) - 165 points out of minimum required 100; 

- indicators group D - 26 publications not included in the habilitation summary (9 in 

Q1, 10 in Q2, 5 in Q3, and 2 - in Q4 journals) - 524 points out of minimum required 220; 

- indicators group E - 264 citations of the publications submitted for evaluation at the 

time of applying - 528 points out of minimum required 120; 

- indicators group F – participation in 13 and coordination of 1 research projects with 

allocated funding – 202 points out of minimum required 150; 

- indicators group G – h-index=16 - 160 points out of minimum required 120. 

It is evident from the above summary that the applicant either fulfills or goes beyond 

the minimum national requirements and the additional criteria in all groups of indicators. The 

overall scientific metrics is in compliance with the general requirements of LPAB, the 

statutes for its application, and the additional recommendations of IGIC, BAS. 

The research of Dr. Georgieva is based on application of computational methods to 

study the properties of metal-containing compounds, which falls completely into the scope of 

the announced position. 

Dr. Georgieva has submitted for assessment a habilitation summary „Molecular 

design of photoactive metal complexes and chromophores“, where on 14 pages she has 

summarized the data obtained on this topic and published in 7 of the papers. DFT and post-

HF computational methods are employed to characterize the structure and optical properties 

of several metal complexes of some lanthanides, Fe, Pt, and Pd. Some of the works (№ 36, 

45, 54) focus on elucidation of the influence of components of the environment (solvent, free 
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ions, neighbouring molecules in the solid state) on the optical characteristics of the 

complexes. Other studies (№ 57, 63, 65) are devoted to explanation of the mechanisms of 

photophysical processes in lanthanide complexes related to excitation transfer between the 

metal ion and the ligands. One investigation (№ 49) highlights the factors affecting the 

intramolecular charge transfer in an organic chromophore. The key role of a rotational degree 

of freedom is outlined and it is shown how the polarity of the solvent may alter the order of 

the important excited states. In all cases, in-depth theoretical analysis is carried out to 

interpret successfully intriguing experimental data, such as bathochromic shift of absorption 

transitions in the solid state, solvatochromism, ionochromism, or varying quantum yields. 

The extended summary is clearly written and concise and highlights the most important 

achievements of the applicant.  

26 publications are submitted for assessment in addition to those included in the 

habilitation summary. The contributions of Dr. Georgieva therein consist mostly of 

computational characterization of metal complexes (significant share of them new) through 

evaluation of their structural, energetic, spectral, and electronic properties. The topics of the 

studies may be classified as follows: 

1) Description of metal complexes with biologically active ligands (16 publications: 

№ 33, 35, 37, 40, 41, 46, 47,  50-53, 55, 58-61) 

The addressed ligands include coumarin derivatives, a glyoxylic acid oxime, 

dipyridine and phenanthroline, cystamine, thiourea, 2-mercaptonicotinic acid, and cisplatin 

and the metal ions - 9 transition metal representatives and a lanthanide. Probable structures 

and patterns of coordination to the metal ions are predicted with DFT for the complexes with 

coumarin ligands, bipyridine, phenanthroline, and cystamine. This is achieved by comparing 

calculated to experimental spectra. Other theoretical characteristics of the complexes are 

obtained, too, which aid the interpretation of experimental spectra or the optimization of 

synthetic conditions. 

For some of the above-mentioned complexes, also polymeric structures are modelled 

by performing periodic solid state DFT calculations. Thus, the effect of the intermolecular 

interactions and of the crystal lattice type is assessed and more accurate structures and 

electronic properties are obtained. This aspect of the studies is especially pronounced in the 

description of complexes of several transition metals (primarily Ag(I)) with thiourea,  N,N’-

dimethyl thiourea,  2-mercaptopyridine,  2-mercaptonicotinic acid, and imidazole-2-thione, 

as well as of the chemotherapeutic cisplatin. 

The mode of coordination of glyoxylic acid to Pd(II) and Pt(II) is predicted. Later on, 

it is confirmed experimentally, which is an especially valuable verification of the quality of 

the calculations. The binding strength of the same ligand with a series of transition metal ions 

is obtained, too. 
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2) Modelling of metal-containing systems with application potential as catalysts or 

adsorbents (5 publications: № 34, 39, 44, 48, 64) 

DFT is used to study models of compounds (nitrosyls, silseskioxanes, or an organic 

herbicide) adsorbed on the surface of model catalysts (zeolites, Pt-containing complexes, or 

the mineral goethite). Calculations in the gas phase, in implicit solvent, and in periodic 

crystals are carried out. The main contributions of Dr. Georgieva are elucidation of the 

structures and facilitation of the experimental spectra interpretation of the materials. 

3) Metal-containing optically active systems (2 publications: № 42, 43) 

The first work employs DFT to suggest a structure and coordination mode of organic 

ligands to Zr(IV) in a complex representing a building block of a sol-gel material. The 

absorption transitions of the complex are simulated with TD-DFT, thereby aiding the 

interpretation of experimentally recorded spectra. The second investigation assesses the 

influence of modifying a multiferroic perovskite BiFeO3 with La(III) or Mn(III) metal ions. 

The calculations are periodic DFT+U. The positive effect of adding small amount of 

manganese ions is outlined. 

4) Metal-containing solid state ordered structures (3 publications: № 56, 62, 66) 

DFT computations are utilized to refine the structures of several complexes in the 

solid state. A characteristic vibrational mode is singled out, which may be used to 

characterize the strength of intermolecular hydrogen bonding. It is demonstrated how 

exchanging water ligands for urea may affect the stability of some of the complexes in a 

controlled way. 

As evident from the above research synopsis, the employed computational 

methodology is primarily from Density Functional Theory, including its specific 

implementation for solid state calculations. It is extended, where necessary, with semi-

empirical or multi-reference approaches in order to achieve a more comprehensive 

description of the properties of the studied compounds. The obtained results are valuable, on 

the one hand, for elucidating the molecular structure of metal-containing complexes and, on 

the other hand, for providing additional data, which facilitate understanding the mechanisms 

of functioning of these species within materials. All studies are detailed and conducted with 

proper quantum chemical methods. In most of them, a theoretical explanation of 

experimentally observed phenomena is offered. The investigations are done either in 

collaboration with experimental groups or are based on known experimental data. The effect 

of various factors, which could influence the results, is verified. The models contain the most 

essential components of the studied systems, which enable the derivation of qualitative and 

quantitative trends. All this outlines the high significance of the obtained results, which add 

new knowledge to the respective field. 

I would like to make the following recommendation to the work of the applicant at the 
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new Professor position: 

- to attract and supervise PhD students by teaching them the mastered 

computational toolbox and performing joint research with them. This would enrich the 

academic staff of the Laboratory she heads. 

It is worth noting that Dr. Georgieva is an independent and excellent scientist. She has 

also acquired significant administrative and managerial experience. She works successfully 

both at the Laboratory of Theoretical and Computational Chemistry and at IGIC. She initiates 

and maintains long-lasting collaborations with researchers from other institutions in Bulgaria 

and abroad. This delineates her as a prospective member of the academic community of 

IGIC. 

In summary, the materials submitted for the evaluation comply with all requirements 

of the law and with the additional recommendations of IGIC, BAS for a Professor position. 

This motivates me to assess positively the applicant Associate Professor Dr. Ivelina 

Georgieva and to vote for her appointment as a Professor. 
 

 
 

September 13, 2021                                Member of the scientific jury: 

 
/Prof. Dr. Anela Ivanova/ 


