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ATTITUDE
to the compQtitioo for the academic position Full Professor

in Physical sciences (Electrical, magnetic and optical pioperties ofcondens€d matter), accorditrg
to the announcement in State Newspaper IIE l2l1l,U,2020 rfith ar .pplicant

Dr. Georgi Lalev Dyankovi Associate Profcssor at the Institute ofoptical Materials and
Technologies (IOMT) ofthe Bulgarian Academy ofSciences (BAS)

prepared by Alexander Alexan{rov Dreischuh, Dr.rer.nat.habil., Professor in Sofia University "Sr.
Kliment Ohridski" (SU), Head ofthe Department ofQuantum Electronics

1. The only applicant Assoc. Prpf. Georgi Dyankov has submitted all the necessary documents for
participation in the comp€titio4 for the academic position "Full Professor", required under the
Regulations for the Conditions aid Procedures for Awarding ofScientific Degrees and for Occupation
of Academic Positions in BAS 4nd according to the specific requirements of the IOMT- BAS. His
overall scientific activity is refleqted in 46 articles in peer-r€viewed and refereed journals and in 5 full
text publications in conference proceedings. In rhe presenr competition he is participating with 19

peer-reviewed and refereed papprs (all of them after 2004) and wirh 3 full text publications in
conference proceedings (all ofthgm after 2004). All publications are within the scope ofthe scienrific
specialty of the competition. For the present competition Dr. Dyankov is presenting also two patent

applications and two further pafens (more precisely - I patenl and one uselirl model). Data for
participations in 25 international and in 12 national scientific events, as well as for further 5 invited
talks are Dresented.

2. The candidate in the competitipn has acquired the scientific and educational degree "PhD" in 1987

from the Institute of General Phjsics ofthe Russian Academy of Sciences (Moscow, Russia) and is

occupying the academic position l'Associate Professor" as follows: frcm February 1998 to July 2008 -
in the Institute ofSolid State Physics - BAS, from October 2012 to August 2015 - in the Technical
College Smolyan, from July 20ll to December 2015 * in Plovdiv University "P. Hilendarski", and

from January 2016 - present - in fOMT-BAS. Dr. Dyankov has been post-doctoral fellow (Nov. 2002-
S€pt. 2003) in Tshin Hua Univerqity (Taiwan) and has occupied the position oflecturer and researcher
(Sept. 2003-June 2004) in Chiao Tung University (Taiwan) and a research position in the Industrial
Technology Research Institute ('Ilaiwan; June 2004-March 2009). In his list of scientific publications
presented for the competition, tht earliest publication included is frorn 2004. This proves that these

publications were not used in drior procedures for obtaining other degrees and titles. They are

correctly presented in separate parts of his list of publications. Quantitatively classified, the
publications Assoc. Prof. Dyankpv is using for participating in the competition are: according to
indicator 84 - eight with impact flctor (lF) and one with impact rank (SJR); according to indicator f7
- 6 with lF and 7 with impact rank. The data in the table below prove that the candidate fully satisfies

the minimum national requiremeilts and the requirements ofthe Regulations for the Conditions and

Procedurcs for Awarding of Sciettific Degrees and for Occupation of Academic Positions in IOMT-
BAS. I would like to emphasize thaq in quantitative terms, Assoc. Prol Dyankov practically satisfies

the cumulative requirements for the de$ee of Doctor of Sciences (Dr.rer.nat.habil.) and for the

academic position of Full Profes$or. Data for 135 independent citations ofhis papers are presented,

from which, for the present comp4tirion, he is using 108 citations.
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2 x 25 points (Ql) - 50 points; 3 x 20 points
(Q2) = 60 points;
I x 15 points (Q3) = 15 points; I x 12 points
(Q4) = 12 points;
I x l0 poinis (SJR) = l0 Dointsr 5+6+...

+10
r00 220 f7 + [9 +fl0 = 320 points

for f7- 215 points, including 5 x 25 points
(Q1) = 125 points ; 1 x20 points (Q2)=20
points;]7 x l0 points (SJR) = 70 poinrs
for l-9 (paLenr,/useful model) - 3x25 points =
75 poihts
for fm (application for patent/useful model)
- 2xl5 pqinl5 = 36 t.it1.

n ll 100 120 108 citations x 2 points = 216 Doints
E t2 +...20 150 315.7 points (not 326 points as stated in

Appendix #13 of the applicant's
documents), including

2 successful PhD students - 100 points;
panicipation in J national research projecrs.
3xlorF 3opoints; project leader of I project
with the National Science Fund-Bulgaria -20
pointsl 14 poinfs for acquired funding; 7
textbopks for scholars - 100 points; 8 school
aids - Fl.7 points

3. The activiti€s of the applicant Assoc. Prof. Dyankov are both scientific, with a strong accent on
practical applications (caried out also abroad, in foreign lniversities and conrpanies (Friedrich
Schiller University Jena (Jena, Germany) and Institute of N4nomaterials and Technologies (Rabat,

Marocco)), as well as pedagogical* in the period he was diregtly involved in the educational process

in schools and in state-supported universities and was engaged with writing textbooks for schools and

aids for schools in Bulgaria. I would say that the applicant Asspc. Prof. Dyankov has had a varied and

dynamic professional career.

4. In the period 2011-2015 the pedagogical activity of Assoc. Prof. Dyankov in Bulgaria is related

rnainly to the Faculty of Physics of Plovdiv University and with its Technical College (Smolyan). He

has been scientific advisor oftwo PhD students who already dPfended their theses and is supervising,
presently, a third one. He has been scientific advisor of four students from Plovdiv University who
successfully defended their diploma theses. I agree with the cl4im that in the late 80s and in early 90s

he was scientific advisor oftwo other students from the Faculty ofPhysics, Sofia University, because I
personally know one of them - Dr. Ventzislav Stoev, who ib presently with the company Spectra



Physics (USA) hotding a key rlsearch position. H€ has been a tutor of students
"Student intemships" ofthe Ministry ofEducation and Science (Bulgaria).

within the pro.ject

5. Main conhibutions.

In th€ self-assessment ofhis scientific contributions, Assoc. prof Georgi Dyankov has crearly
identified the main thematic arFa of the publications he is using for this competition _ study of
biosenso$, based on surface plFsmon resonance. This subject is diff€rent fror[ the subject of his
studies, for which the PhD dogree was awarded ro him (development and characterization of
polarization-maintaining optical fibers), and from the subject, for which he got the Assoc. prof. _
degree (nonlinear effecfs in opdcal fibers - theoretical studies of propagation of solitons; study of
fiber-optical sensors for temper{ture, pressure and magnetic fields). The scientific contributions of
Assoc. Prof. Dyankov in the publications he is using in this competition are, accordjng to his
formulation, related to solving the probtem of the non-specific molecular reactions, which is
characteristic of biosensors base{ on surface plasmon resonance (SpR). The detechon based on SpR
can result in a non-specific sigrlal, although the molecules of the recognition layer are wath 100%)
specificity, since the plasmon wa]ve is penetrating outside the derection layer. Assoc. prof. Dyankov is
outlining two strategies for solfing the probtem of the non_specificity _ (i) optimization of the
recognition layer and (ii) separatibn the specific fiom non-sp€cific interactions. part ofhis r€sults with
the,highest number of independe+r cjtations is devoted to the second strategy. In [A8.] (E citations) the
authors anatlze a new structure bf a biochip based on SpR including bimetallic layer composed (}1.

silver and gold sublayers. In orper to excite two (or more) plasmonic modes wjth diflerent mode
distributions but with equal propPgation constants, the different dispersion characteristics of the two
metals are used. Equal propagatidn constants are needed for simultaneous excitation ofrhe two modes
at-the same angle ofthe incidenr 

+olychromatic lighr. The polychromatic light is exciting the modes at
ortferent wavelenglhs when lheil constants of propagations are the same. A buffer dielectric layer
between the metal layers is critic4l to maintain the desired mode structure. The devetoped method has
two significant advantages: one ofithe modes is acting as a signal channel and the other mode - as a
reference channel. Both channel$ ar€ overlapped in space. Hence, the discrimination between the
specific and non-specific interactlon appears possible within a single spectral measurement. In [A7](llcitations)theplasmonicsrrucfureisoptimizedwjthrespectofthesel€ctivityofthebiochip.The
result js that rhe surface of the bi$chip mimics the surface of a chessboard. The two types of.,fields,,
differ in the thickness ofthe gold fayer, which changes with 20 nm. One ofthe types ofthe ..fields,,is
supporting the signal plasmon, thd other type - the refercnce plasmon. The optirnal dimension ofeach
"field" is estimated to be severar fundred ofmicrons, which minimizes the diffraction enbcts. when
rhe €xciting beam is illuminating several thousand .,fie|ds,,, the two channels practically coincide in
space. In [,4.6] (3 citations) it is] shown that the bimetallic plasmonic structurc is supporting the
propagation of both short-range (FR) and long-range (LR) plasmonic modes, which can be used fbr
distinguishing between specific a{rd non-specific interactions in a single spectml measurement. lt is
shown, that a structure simultaneo[rsly supporting the LR-mode at a wavelength of 95g nm as well as
the SR-mode at a wavelength of7Q0 nm is feasible.

..An-interestingresultispuplishedin[AI]-directimmobilizationofhemoglobinonalong_
period diffraction grating created in an optical fiber. The immobilization is performed using the so_
called MAPLE method (Matrix-Aqsisted pulsed-Laser Evaporation). The key reaction is hemoglobin +
glucose : glycated hemoglobin and the glycated hemoglobin is detected. It is shown that this aoDroach



is leading to a well expressed relation between the concentration of glucose and the shift of the
transmission spectrum of the incident white light. As a resultl low glucose concentrations down to 1

mmol/L are detected- For implementing the MAPLE method (l'r'hich is new to me) a technological set-

up has been developed and the relevant t€chnical parametefs are determined which guarantee the

immobilization of hemoglobin and myoglobin while preserving their biological activity and with a

controllable thickness of the deposited recognition layer [Bl,Bp,B5,B7].
A biochip based on surface plasmon resonance (SP$ is developed which involves a gold-

coated diffraction grating. A detailed study ofthe deposited biplayers using infrared Fouier-transform
(FTIR) spectroscopy and atomic force microscopy (AFM) is cpnducted. The FTlR-analysis has shown

the preservation ofthe main vibrational transitions. AFM analtsis has demonstrated the nanostructured

nature and the quality of the layers. Mentioning four substantially different experimental methods in
th€ last paragraphs ofthis attitude is indicative for the personaf abilities of Assoc. Prof. Dyankov as an

experimentalist. With this, by no way, I do not underestitnate his qualification as a theoretical
physicist, which is proven in other publications with his co-duthorship. In the context ofthe present

procedure I will take the liberty to provide two briefexamples, For me, personally, ofa special interest

are th€ analyses of Assoc. Prof. Dyankov based on elements of singular optics (more precisely - on

phase and polarization vortices). In [Bl0], for the first tillle to the best of my knowledge too,

polarimetry based on vortex polarization is proposed. The id]ea in [812] how to create a composite

nanomaterial by using an ord€red structure ofnano-rings seenls feasible too using an ordered array of
bright beams in the focus ofa lens, €ach one - structured to cafry an optical vortex and, hence, playing

the role ofa ring trap for metallic nano-particles.

6. Recognition ofthe applicant's scientific publications in the lliterature.

The total number of citations of the publications o{ the applicant is 135. For the present

competition he is using 108 citations, practically all of them - in Scopus and in Web ofScience. The

total number of his articles with impact factors is 32, the nuniber of these with impact rang - 10. His

h-factor is 6 (my own evaluation on the base of the submihed list of citing articles). My overall

impression is that the applicant's publications have found wofthy recognition and will continue to be

adequately reflected in the specialized scientific literature.

7, In my opinion, the candidate's leading contribution to thejoint publications is well expressed. From

the overall data for 40 peer-reviewed and referenced publications, excluding the first 6 from his PhD

study, he is a first author of 20 papers (14 of them he is using for the competition) and last author of 8

papers (5 ofthem he is using for the competition). I would likt to mention that the first 6 publications

rcsulted from his PhD studies and the fact that in these publications he is not a first co-author is

probably b€cause ofthe adopted, at this time, ordering ofthe author's names in alphabetical order.

8. I have no critical remarks neither regarding the submitted dqcuments, nor regarding the publications

presented by the applicant for the competition. Technically, t4e documents are prepared precisely. At
some places the terms (in Bulgarian) "laser ray" and 'toefficient of refraction" sque€ze through

instead of "laser beam" and "refractive index", however this seems to be just a negligible technical

inaccuracv.



9. Personal impressions from the applicant. In the late gos and in earry 90s I witnessed that Assoc.
Prof. Dyankov served as a scisntific advisor of two diploma students from the Faculty of physics,
Sofia University. Thereafter, during the years, I got very positive respons€s for his work fiom prof.
Ivan Uzunov and from Prof. Tinko Eftimov - his co-authors in somsofhis earlier publications. Mv
personal impressions are that hs is an ethical and steady colleague and the discussion of a particular
problem with him is always a ploasure.

10. Conclusiol,
The candidate in this competition Assoc. prof. Dr. ceorgi Dyankov has significant

contributions to the scientific specialty of the competjtion. The bibliographic data of his
publications fully satisfy the requirements ofthe Regulations for the conditions and procedures fbr
Awarding of Scientific Degrees and for Occupation ofAcademic positions in BAS and the specific
rcquiremenrs ofthe IOMT- BAS. euantiratively, Assoc. prof. Dyankov is satisfying the cummulatlve
requirements for the scientific digree ,,Doctor of Science,' (Dr.rer.nat.habil.) and for the academic
position "Full Professor". I have no critical comments regarding the publications ano oocumen$
submitted by the applicant for rhp competition. My personal impressions from the applicant dating
back to my early career days as an Asst. proil are excellent.

In view of everything written above, herewith I strongly recommend to the honorablo
Sci€ntific Jury TO RECOMMSND to the Scientific Council of the Institute ofOptical Mat€rial$
and T€chnologies at the Bulgirian Academy of Sciences TO APPOINT Assoc. prof. Ceorgi
Lalev Dyankov to th€ academip position '.professor" in physical Sciences (Electrical, maqn€tic
and optical properli€s ofcondens€d matt€r).

Sofia, 12.08.2020r.

Attitude prepared byl
/Prof. Alexander Dreischuh/


