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in competition for occupation o[ the academic position ttProfessortt in the professional

according to thefield 4.1 "Physical Sciences", Scientific specialty rr

announcement in State Gazette rto. 12 of lll02/2020
ave physics",

Applicant: Dr. Dimana Ilieva Nazarova, Associated P fessor at the Institute of Optical
Materials and Technologies o'Ac$d. J. Malinowski" (IOM BAS

Reviewer: Dr. Tsvetanka Krumpva Babevao Professor a

and Technologies "Acad. J. Malinowski" (IOMT)-BAS
the Institute of Optical Materials

General description of the materials presented

The documents under review subrnitted by the sole candida

Dimana Nazarova, fully comply with the requirements

Academic Staff in Republic of Bqlgaria (ZRASRB), the Re

Regulations of BAS and the Regplations on the terms

degrees and occupation of academic positions at IOMT-B . In the competition the candidate
participates with the equivalent pf habilitation thesis, sisting of 6 publications, merged

recording media for polarizationthematically and concerning the field of development o

holography, Out of the habilitatio4 thesis the applicant prese ts 15 scientific papers published in

peer-reviewed and indexed journafs as almost half of them in journals classified in category

Ql, for example Optical mate4ials, Optics Express, ics and Lasers in Engineering,

Spectrochimica Acta Part A etc. A list of all citations (l 2 citations) found at the time of
document submission was presentpd, and 69 from them selected for the competition. All

suffi ciently convincing.documents were carefully arranged and presented materials

Minimum requirements

The applicant meets the minimum national requirements, as

group A - 50 points (minimum requirements -
group B - 105 points (minimum requirements - 1

group f -257 points (mirrimum requirements -
group A - 138 points (minimum requirements -
group E -281 points (miprimum requirements -

in the competition, Assoc. Prof. Dr.

the Law of the Development of
ulations for its implementation, the

conditions for acquiring scientific

I as those of BAS and IOMT:

points)

points)

points)

points)

points)

All publications and citations inclUded in this competition ve not been used in acquiring PhD

degree or in the competition for the academic position " professor".

General characteristics of the applicant's scientific, teachi g and applied activities

Dr. Nazarova has conducted reseafch work more than 17 rs in the field of polarization and
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imaging holography, diffraction
engineer - physicist at the Facult

scientific career began in 2003, w
of Optical Storage and Processing

full+ime PhD student and s

term in the field of surface and

sensing. Her scientific career cont

and research associate I desree

Optical Materials and Technologi

Central Laboratory of Photop

Department of Optical Metrology
completed two one-month scienti

at Dublin Institute of Technology,

Dr. Nazarova has presented person

national and international scientifi
Bulsarian Science Fund and Mini
i5 projects - 10 national research

projects funded by industry. Th

scientific publications (71 of whi

As part of the scientific and appli

organizing and conducting nu

public lectures and making demon

Apart from the active research act

the trainins and teachins of
students. She has supervised an

masters and seven interns.

Basic scientific and applied scien

The scientific papers presented

to actual problems in polari

structures and diffractive optical e

Habilitation thesis - includes 6 t

17 of the list of publicationl,

azopolymer (poly [1- [4- (3 -carbo

sodium salt], doped with semicon

show that these new materials ha

anisotropy, and hence to higher

ultimate goal in the development
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cal elements and polaril,retry. In 1992 she graduated as an

of Physics of Sofia University, major Applied Optics. Her
she was appointed as a physicist at the Central Laboratory

f Information (CLOSPI) + BAS. After one year she became a

fully defended her dissertation within the regular three-year

ized plasmon-polariton rpsonances and their applications for
ues in CLOSPI-BAS as aqresearch associate II degree (2009)

l0). In 20ll Dr. Nazarova was habilitated at the Institute of
- BAS (established in 2010 by merging CLOSPI and the
- BAS). Since 2016, Di. Nazarova has been the head of the

and Holography at IOMT. In 2006 and 2009, Dr. Nazarova

missions at the Center fqr Industrial and Engineering Optics

nd,

ly or as a co-author 27 otal
events. So far, she has led

ry of education and scienpe

and educational projects, 3
ghout her scientific careef,

with IF or SJR) and I book

and 84 poster presentations at 67

5 research projects funded by the

and has participated in a total of
with international funding and 2

Dr. Nazarova has co-authored 9l
chapter.

activity of the candidate, I should mention her main role in
exhibitions of holograins of IOMT, as well as delivering

ns related to hologralhy and holograms recording.

vity, Assoc. Prof. Nazarova is also very actively involved in

nts. She is currently co-supervisor of two full-time PhD

co-supervised 12 students, including three bachelors, two

fic contributions

competition are interdi$ciplinary in nature and are devoted

holography, holographic recording, organic-inorganic

ts for applications in Optoelectronics and photonics.

tically merged scientific publications [J\b 3, 6,7 , 10, l6 and

rning the development df "hybrid materials" composed of
-4-hydroxyphenylazo) benzenesulfonamidol - 1,2-ethanediyl,

tor (ZnO) and metal (Au) particles of different sizes. Studies

a larger birefringence, wllich leads to stronger photoinduced

ffraction efficiency of polarization recording, which is the

f optical recording medih and diffractive optical elements.



determined. In the case of ZnO palticles, an almost twofold
was obtained for gratings with a spatial frequency of 1250 I

Since I witnessed the birth of this topic and the subsequent I research, I should mention

that the idea of adding nanoparticlqs to the azopolymers belo

not hesitate regardless of the doubts from colleagues, includ
lead to an increase in photoinduced anisotropy.

mainly to Dr. Nazarova, who did

g me that isotropic particles would

I would summarize the muin contrlibutions of the equivale of the habilitation thesis as follows:

xk New materials suitable for polarization recording developed, consisting of three

different polymers synthesized in IOMT 116,l7l with inco ZnO particles with sizes of 50

nm and 100 nm [16] and those with sizes smaller than 50 n fl7]. There was a 307o decrease in

response time at all particle sizes and a 40o/o increase in phot
particles are utilized as dopants;

induced birefrineence when smaller

uirh New composite materials were obtained, posed of water-soluble PAZO
(commercially avai lable azopolymer), doped with nanosized icles of Au (diameter of l0 nm)

[3] and particles of ZnO (diamete{ <50 nm) [7, 10]. The imal concentrations of dopants that

azopolymer samples have been

ncrease in the diffraction efficiency

lead to the highest birefringenge compared to un

/ mm and more than 4 times an

increase in the height of their photoinduced surface reli f profile was observed [10]. The

polarization holographic recordipg was modeled

experimental data, and a good matgh was obtained [6].

ically and compared with the

I would summarize the main contrlbutions out of the thesis as follows:

* The optimal parameters of the polarization recordin in azopolymers (poly [l- [4- (3-

carboxy-4-hydroxyphe nylazo) benTenesulfonamidol -1,2-e nediyl, sodium saltl) synthesized in

the highest birefringence (An) andIOMT, as well as those commercially available, leading to

lowest response time have been {etermined [publications 9, ll, 14, 18, 19 of the list of
lity of the recording [9] have beenpublicationsl. For this purpose the optical and thermal reversi

studied, as well as the dependetrce of Ln on different ing parameters, such as the

of the films used as recording

ing [9]. The stability of the

temperature at which the recording is performed I l], the thi
media [14], the wavelength of the laser radiation used for
recording over time has also been tested [18]. It was found

Illumination with circularly polarized light
azopolymers, while thermal reversibility is

the recording in all studied
only in the azopolymers

synthesized in IOMT. Qn the contrary, the r

azopolymer is stable up tp 300 "C [9];
With temperature increpse from 25oC to I

in the commercially available

both the response time and the
photoinduced birefringeqce decrease [ 1];

o The film thickness in the ranse 50-2500 nm does n influence the values of Ln but the
than 500 nm [14];response time considerably increases for films thi

page 3 of5



The photoinduced bire
recording from 390 nm

The stabilitv of the bi
higher than in the amorp

'th It has been shown that

a PMMA matrix and deposited in

reversible recording media control

qk The photoinduced ani

incorporated in gelatin matrix
form of Mordant Pure Yellow is a
perpendicular to the polarization o

& ooHost - guesf' nanoco

three sources - ODA (4,4-oxydian

perylene bis azo-imide as"guest".

pure dyes [2] ;

d& The optical constants and

sputtered Ta2O5 (undoped and Hf,

for minimization of discrepancies

,u[' Numerical algorithms for
applied for monitoring of ingoing

fpapers ]lb 4, 8, 12,73 from the pu

Significance of the results obtain

I am confident that the results

the fields of materials science, hol

As one proof of the significance o

papers co-authored by Dr. Nazarov

publication activity. Her works

interest attracted bv the scientific

According to the personal cont

indisputable and beyond any d

PhD student at CLOSPI and I ha

she is one of the initiators and

azopolymers with nanoparticles a

as a basis for the theses of two Ph

ngence decrease with the increase of the wavelength of
700 nm [19];

i^ingence in the LC (liquid crystal) polymer is considerably
s one [18].

y synthesized azo and azd-azomethine dyes incorporated into

he form of thin films by vacuum evaporation can be used as

by light [1,5];

in dyes Alizarin Yel[ow R and Mordant Pure Yellow

studied. For the first time it has been demonstrated that cis-

isotropic. It has been proposed that it reorients into direction
the recording light [21] ;

were developed through vacuum co-evaporation using

ine) and PMDA Qryromellitic dianhydride) as "host" and dye

n enhancement of photorlesponse was observed compared to

calculated and measured reflectance spectra [15,20];

ysis of dynamic laser speckle patterns were developed and

rocesses of physical or biological activity within the object

ications listl.

and personal contribudion of the candidate

ned and the contributions of Dr. Nazarova are sisnificant for
phy and in particular polarization holographic recording.

the results obtained, I will mention that the total number of
is 9l (71 of which with IF or SJR), which shows a very high

been cited more than 130 times. which is an evidence of the

mmunity to the results obtained.

ion of Dr. Nazarova. I can definitelv state that it is

. I have known Dr. Nazailova since the time she started as a

witnessed her scientific cdreer. I have already mentioned that

e main driving force of the idea related to the doping of
their use as media for ponarization recording, which was laid

students working under hdr co-supervision.
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Critical remarks

I have no critical remarks on thp applicant's documents

presented by the applicant.

on the reports of the contributions

Conclusion

Based on the materials presenfed in the competition
impressions, I can without any hgsitation to conclude that
highly qualified scientist and wefl-established experr in th

d my personal observations and

teaching and administrative expefience and good project
contributions are significant. Dr. Nazarova fully meets

well as those of BAS and IOMT. Her scientific indicators i
minimum requirements.

Based on all written aboveo I stfongty recommend the pected Scientific Jury to support
the application and propose to {he Scientific Council of OMT - BAS. Associated Professor
Dr. Dimana Ilieva Nazarova t0 be selected for the
professional field 4.1. Physical sfiences.

ic position "Professortr in the

August llrn 2020

/Prof. Dr. Tsvetanka Babeva/

ssoc. Prof. Dr. Dimana Nazarova is

field of wave physics. She has also

ivity. The results obtained and their

minimum national requirements, as

"Group E" significantly exceed the
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