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QISA BIOGRAFIK MOLUMAT

Kasumova R.J. was born in Baku, Azerbaijan, Dec. 11, 1952. Her family was
Azerbaijanian.

At the 1960 she entered to the school, after finishing the school in 1970 she joined to the
Physical Department of Baku State University. In 1972 after passing course Kasumova was
transferred to the Special Physics Department at the Moscow Physical Engineering Institute. In
1976 after graduating Moscow Physical Engineering Institute with honours automatically were
taken in post-graduate course at the department of the Nobel Prize laureate, academician N. Q.
Basov. In 1979 graduated it. After defending Ph.D. thesis she started to work at the Physical
Department of Baku State University to present day at the professor position and head of the
department of “Optics and Molecular Physics”.

Scientific interests - the development of quantum electronics and laser physics, nonlinear
optics. According to the results of scientific research in this direction at the Department "Optics
and Molecular Physics”, the most important results were included in the "Report of the
Presidium of the NAS of Azerbaijan for 2015 and 2017" (Executive: Prof. Kasumova R.J.)

At present, in the course of this career, Kasumova wrote six books, was awarded two
patents and published over 165 scientific works. She is an expert on both nonlinear optics -
nonlinear interaction of the optical waves in the nonlinear medium and quantum electronics -
laser physics.

TOHSILI VO ELMI DOROCO VO ELMI ADLARI

Graduated from the Moscow Physical Engineering Institute --- 1976.

Defended Ph. D. in Moscow Physical Engineering Institute - 1982.

The thesis of Ph.D.: Investigation of the He-Ne laser at 0,63 microns with internal phase
anisotropy.

Defended Doctor of Sciences in Baku State University - 2003.

The thesis of D. of Sc.: Nonlinear interaction of optical waves with account phase changes in
medium.

OMOK FOALIYYOTI

Since 2018 member of the Specialized Council for Azerbaijan defending
dissertations under the Higher Attestation Commission
at the Military Academy
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2015-at present head of the department of “Optics and Molecular Physics”,
2014-2015 head of the “SABAH” center at the BSU,
2012-2015 deputy Dean of the Faculty of Physics

for Science and Magistracy,
2009-2010 and

2013-2016 member of the Expert Council under the Higher Attestation Commission,
2005-at persent Scientist Secretary of Physics Department Academic Council.

Baku State University 2004 professor

Baku State University 3 May 2003 defended Doctor of Sciences
Baku State University 1994 associate Professor

Moscow Physical Engineering Institute 1982 Physical Doctor

Moscow Physical Engineering Institute 1976-1979 post-graduate student
Moscow Physical Engineering Institute 1972-1976 student

Baku State University 1970-1972 student

At the Baku State University, the bachelor's degree is taught by “General Physics”
courses at the Physics Department and other faculties of the natural sciences of the University, as
well as the following special courses: "Laser Physics”, "Fundamentals of Quantum Electronics".
In the magistracy in the specialty "Quantum Electronics” she gives lectures, conducts seminars
and laboratory works. Manages the graduate work of bachelors and master's theses. Under her
leadership, more than 15 master's dissertations were defended.

She graduated 3 candidates of science, 2 doctoral students are preparing to defend the
thesis. According to the state program for the preparation of doctors of philosophy, 1 doctoral
student and 1 dissertant and one candidate for the state program for the preparation of a doctor of
sciences perform a scientific work.

Aparilan tadgiqatlardan alinmig naticalarin praktiki ahamiyyati

LASER FREQUENCY CONVERTERS FOR INVESTIGATION OF ENVIRONMENT AND NEW MATERIALS
(see attach).:

- determination of nonlinear susceptibilities of new materials;

- development of high — sensitivity dispersion laser interferometer;

- efficient nonlinear frequency conversion using layered structures.

- anew efficient optical converter based on a crystal, which has a Kerr nonlinearity, is
proposed. In a similar layered structure, due to modulation in the refractive index space,
it is possible to control the propagation of a probe coherent field.

Achievements include invention of \instrument Measuring Frequency Characteristic. She
was awarded two medals (silver and bronze) of SSSR Exhibition (VDNX).

SCIENTIFIC COLLABORATION: Arizona University, Texas A&M University,
Institute of Physics of Azerbaijan National Academy of Sciences, of Russian Academy of
Sciences, of Ukraine Academy of Sciences, Siberia and Samara Dept. of Russian Academy of
Sciences, Moscow State University, MPTI, MEPI, Irkutsk State University.
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TODQIQAT SAHOSI

Kasumova investigated the nonlinear wave interaction in dissipative medium in the
constant intensity approximation taking into account the reciprocal influence of excited wave
on phase of the pumping wave. The theory of the intracavity IlI, Ill and IV harmonic
generations, parametric interaction of the Raman scattering components at various
configurations of nonlinear media (intracavity, in the external resonator and out of cavity),
degenerate four-wave mixing, nonlinear wave interaction under coherent population trapping
conditions and in optical fiber has been developed in this approximation. The analysis of the
theoretical expression of the change of higher harmonic intensity versus the parameters of the
problem in the constant intensity approximation allows to define a high-order nonlinear
susceptibility of substances more precisely than in traditionally used constant field
approximation. This approximation uses the dependence of the period of spatial beats of the
harmonic amplitude on the nonlinear susceptibility of a medium. Intensity minima of the
second harmonic (as opposed to the constant field approximation) in the constant intensity
approximation are shown to depend on dispersion of the refractive index of the medium under
study, which makes it possible to determine dispersion of the refractive index of the substance
under study directly and accurately. Intracavity location of the nonlinear medium leads to
increase of the sensitivity of dispersion interferometer. She theoretically investigated the
effective frequency conversion in regular domain structures and layered media.

Her present research problem is analysis of the generation of TG in the PZI showed that
the nonlinear optical response in ZnO films with Ag and Cu impurities is weaker than in the
case of a pure ZnO film. The result obtained depends to a large extent on the type of impurity
and its concentration. By adding Ag ions to ZnO, the zinc oxide lattice loses the electron and
this leads to an increase in the resistance. In the case of Cu ions, the electrons occupy both the
lattice and the interstitial space, which is associated with an increase in the electron
concentration. Thus, the efficiency of THG in ZnO films with Cu impurities will be higher than
in ZnO films with Ag impurities.

The discovery of metamaterials contributed to the emergence of the possibility of
regulating light radiation by changing the optical properties of such artificial structures. In the
paper, taking into account phase effects, parametric interaction of waves is considered for low-
frequency and high-frequency pumping in a quadratic medium, which is the "left" wave for the
signal wave. It is received, that the efficiency of process of amplification of a signal wave that
the above, the more in the first place a parity of levels of intensities of blank and a signal wave
at an input in a metamaterial. In addition, it is possible to realize a smooth tuning of the
frequency of the parametric converter at a significant level of the pump wave and idler waves.

Member of Optical Soc. Am. (Ne 323126) and American Chemical Society (Ne
0513SAC030).
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