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1. Общие сведения

1.1. Тема научно-исследовательской работы: «Разработка методов расчета функции пропускания акустооптических фильтров для управляющих сигналов сложной формы».
1.2. Научный руководитель: Пожар Витольд Эдуардович, д.ф.-м.н.
1.3. Год поступления в аспирантуру: 2018.

2. Научные публикации
Приводится список научных публикаций с полными выходными данными. В приложении выкладываются отсканированные копии статей с титульными страницами источника, в котором опубликована статья. В конце списка дается ссылка на номер приложение (например, «Копии публикаций приведены в Приложении 1»)
Тезисы конференций
P. A. Nosov, A. F. Shirankov, G. N. Martynov and V. Y. Pavlov, "Elaboration of power optics for laser processing heads," 2016 International Conference Laser Optics (LO), St. Petersburg, 2016, pp. R2-14-R2-14.
Копии публикаций приведены в Приложении 1

3. Участие в научных конференциях, семинарах
[bookmark: _GoBack]Приводится список научных конференций (семинаров), в которых участвовал аспирант с докладом. По каждому пункту указывается название конференции, даты и место проведения, название доклада, соавторы, вид доклада (устный, стендовый и т.д.), можно дать ссылку на сайт конференции, на котором есть подтверждение участия аспиранта. В приложении размещаются копии программы конференции, с отражением участия аспиранта.
Устный доклад "Elaboration of power optics for laser processing heads," 2016 International Conference Laser Optics (LO), St. Petersburg, 2016
4. Участие в грантах
Приводится информация об участии аспиранта в научных грантах: указывается название и номер гранта, учредитель, страна, тема гранта, роль аспиранта (руководитель, ответственный исполнитель, исполнитель).
Грант РФФИ 18-29-20095 мк (2018 – н.в.) «Разработка компактных акустооптических устройств для регистрации мультиспектральных изображений с управляемыми числом и шириной полос пропускания» (исполнитель)
5. Участие в конкурсах, олимпиадах
Приводится информация об участии аспиранта в конкурсах, олимпиадах с указанием названий мероприятия, места, сроков проведения, вид участия. В приложении размещаются копии дипломов, грамот, свидетельств и т.д.
Не участвовал.
6. Участие в работе научных кружков, научных коллективов, творческих коллективов
Приводится информация об участии аспиранта в работе научных кружков, научных коллективов, творческих коллективов с указанием: названия кружка, подразделение в котором функционирует кружок, период участия, роль в работе кружка. Если возможно, в приложении размещаются подтверждающие документы.
Не участвовал.
7. Стажировки
Приводится информация о стажировках, пройденных аспирантом с указанием темы стажировки, места прохождения, периода прохождения. В приложении размещается копия документа, подтверждающего прохождение стажировки.
Не проходил.
8. Участие в выставках
Приводится информация об участии аспиранта в выставках с указанием названий выставки, места, сроков проведения, названия экспоната. В приложении размещаются копии дипломов, грамот, свидетельств и т.д.
Не участвовал.
9. Патенты, авторские свидетельства
Приводится информация о патентах и авторских свидетельствах, полученных аспирантом. В
приложении размещаются копии патентов и авторских свидетельств.
Не имею.
10. Именные стипендии
Приводится информация об именных стипендиях, получаемых аспирантом, указывается за какие заслуги назначена стипендия, период начисления стипендии.
Не получал.
11. Награды, премии, дипломы
Приводится информация о именных наградах, премиях, дипломах, полученных аспирантом, указывается за какие заслуги они получены, дата получения. В приложении размещаются копии подтверждающих документов.
Не получал.
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Abstract—The need to use the theory of laser optics to develop 
modern high-performance optical systems of laser processing 
heads, which form the beam of the high-power fiber laser, is 
discussed. A technique for synthesis of high-performance optical 
heads of laser systems for various purposes is elaborated and 
software-implemented.



Keywords—laser technology; high-power fiber laser; powerful 
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In the modern world, laser technology is developing 
rapidly and is widely used in industry (cutting, engraving, hole 
and microhole punching, welding, etc.), medicine (irradiation 
of biological objects by laser radiation), for high-speed 
information transfer (information flows supply in Internet), 
and in many other fields of science and technology. 



Laser technology widely uses fiber lasers with output 
radiation ranging from several kilowatts to tens of kilowatts in 
continuous-wave (CW) mode. These lasers are not single-
mode and have a divergence of output radiation that 
considerably exceeds the diffraction limit [1].  



For any practical problem in the working area of the laser 
system the power density of the laser spot should have the 
desired value. There are several approaches to solving this 
problem.  



Traditionally, this problem is solved by selection a 
sufficiently powerful laser without accent on elaborating the 
optical system which should be matched with the parameters 
of the selected laser. It is clear that this approach results in an 
additional increase of the laser spot in the work area because 
more powerful laser usually has worse quality of its radiation 
(greater quality parameter M2 and BPP). This results in an 
unreasonable increase of the energy consumption of the 
pumping source and worsening of treatment quality because of 
various adverse effects (increasing the cutting width, cutting 
edge fusion, hole "blurring", overheating of the material under 
treatment, etc.).  



A more rational approach is when the parameters of the 
optical head are strictly matched with the parameters of the 
laser and the required parameters of the laser beam in the 
working area of the laser system. Indeed, the power density in 
the working area is calculated as Ireq=Plaser/Sbeam, where Plaser is 
the laser power and Sbeam is the area of the laser spot. If the 
value of Plaser is known it is easy to determine the required 
sizes of laser spot in the working area in order to provide the 
value of Ireq. Then the matching optical head of laser system 
(laser optical system, LOS) is synthesized by known 
parameters of the laser beam to produce its efficient 



transformation.  
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Fig. The generalized scheme of LOS 



As the laser radiation is coherent and has the special 
characteristics not inherent in radiation of classical sources 
(thermal, luminescent), laws of transforming classical and 
laser radiation by optical system in essence differ even in 
paraxial area [2]. Therefore there was a problem of developing 
optical systems of a new class – laser optical systems (LOS). 
They have been named so because of specificity of their 
calculation which should indispensably be produced taking 
into account the coherent properties and features of laser 
radiation. This division of optics is successfully developed 
over more than 40 years at Bauman Moscow State Technical 
University. 



It is crucial that the elaboration of high-performance LOS 
should be carried out taking into account the properties of 
laser radiation. Therefore the special synthesis technique has 
been elaborated on the basis of theory of laser radiation 
transformation [2-4]. Such an optical head provides maximum 
efficiency of the laser, the highest efficiency and best quality 
of all the laser system.  



[1] P.A. Nosov, A.F. Shirankov, A.G. Grigoryants, R.S. Tret'yakov. 
Investigation of the spatial structure of a high-power fiber laser beam // 
Journal of Physics: Conference Series. 2015. 584, 012006. 



[2] I.I. Pakhomov, A.B. Tsibulya. Computational Methods for Laser Optical 
System Design // Journal of Soviet Laser Research. 1988. Vol. 9. No 3. 
pp. 321–430.  



[3] I.I. Pakhomov, A.F. Shirankov, P.A. Nosov. Description, calculation, 
and analysis of the distortions of multimode laser beams// Journal of 
Optical Technology. 2010. Vol. 77, Issue 2, pp.107-112.  



[4] P.A. Nosov, V.Yu. Pavlov, I.I. Pakhomov, A.F. Shirankov. Aberrational 
synthesis of optical systems intended for the conversion of laser beams // 
Journal of Optical Technology. 2011. Vol. 78, No 9. pp. 586-593.



The reported study was partially supported by RFBR, research project 
No. 16-08-00936 a. 
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T E C H N I C A L  S E S S I O N
R2. HIGH POWER LASERS



Location: Petrov-Vodkin 1 Room, floor 2, 09:00 – 11:00
High Power Lasers IV
Session Chair: Oleg B. Danilov,



Vavilov State Optical Inst., Russia



ThR2-14 09:00-09:15 
Pressure broadening of Ar (811.5 nm) by neon
A.R. Gildina1,2, P.A. Mikheyev1,2, A.K. Chernyshov2��1�,��8ÀPWVHY2, V.N. Azyazov1,2, 
M.C. Heaven1,3; 1 - Samara State Aerospace Univ., 2 - Lebedev Physical Inst. RAS, 
Samara Branch, Russia, 3 - Emory Univ., United States
Results of systematic measurements of pressure broadening for argon in 40 
MHz RF discharge plasma in neon are presented. Using the tunable diode laser 
spectroscopy, we obtained the experimental data on pressure broadenings for 
argon 811.5 nm line by neon and pressure broadening coefficient was determined 
for the first time.283
ThR2-15 09:15-09:30 
A non-chain HF laser with repetitive rate of 100Hz
H. Chao, H. Ke, Y. Ai-ping, T. Ying, Zh. Feng, M. Lian-ying, L. Gao-peng; Northwest 
Inst. of Nuclear Technology, China
The non-chain HF laser with the self-acting ultraviolet preionization was 
developed. A pair of like Chang profiled electrodes defines a 12×17×480 mm3 
discharge volume through which gas flow is forced in the direction transverse to 
the optical axis. In 100Hz pulse repetitive operation, the average power obtained 
was 40W in a 92% SF6:8% C2H6 gas mixture.333
ThR2-16 09:30-09:45 
Vibrational kinetics of molecular singlet oxygen
A.P. Torbin1,2, P.A. Mikheyev1,2, M.C. Heaven1,3, V.N. Azyazov1,2; 1 - Samara State 
Aerospace Univ., 2 - Lebedev Physical Inst. RAS, Samara Branch, Russia, 3 - Emory 
Univ., United States.
Experimental study of vibrationally-excited singlet oxygen O2(a,v) kinetics have 
been performed. Rate constant of O2(a,v=1) quenching by CO2 was measured. It 
was shown that vibrational excitation of singlet oxygen molecule accelerates the 
rate of reaction between O2(a,v) and O3 molecules.361
ThR2-17 09:45-10:00 
Long-term mode degradation in ytterbium-doped 
SXOVHG�ÀEHU�ODVHUV
K.K. Bobkov, M.M. Bubnov, S.S. Aleshkina, M.E. Likhachev; Fiber Optics Research 
Center RAS, Russia
A novel effect of long-term mode degradation in a low-average-power high-
peak-power ytterbium-doped pulsed fiber lasers based on large mode area step-
index fibers has been reported for the first time.364
ThR2-18 10:00-10:15 
10-60 kHz operation mode of waveguide CO2-laser with 
wavelength selection option
A.A. Boyko1, A.I. Karapuzikov2, S.B. Chernikov2, V.V. Spitcin2, K.G. Zenov1, 
I.B. Kuznetsova1, A.A. Markelov1; 1 - Special Technologies, Ltd., 2 - Inst. of Laser 
Physics, SB RAS, Russia
Possibility of obtaining the pulse-periodic lasing mode with 100% modulation at 
pulse repetition rates from 10 kHz to 60 kHz is reported.388
ThR2-19 10:15-10:30 
Absorption in N2O and CH4 of overtone CO laser 
radiation measured by the using a topographic target 
and receiving telescope
A.A. Ionin1, I.O. Kinyaevskiy1, Yu.M. Klimachev1, A.Yu. Kozlov1, A.A. Kotkov1, 
G.G. Matveenko2,3, O.A. Romanovskii2,3, S.V. Yakovlev2,3; 1 - Lebedev Physical Inst. RAS, 
2 - Zuev Inst. of Atmospheric Optics SB RAS, 3 - Tomsk National Research State Univ., 
Russia
The trace remote sensing scheme of atmospheric gas components (nitrous oxide 
and methane) with emission lines of pulsed first-overtone CO laser is tested using 
a topographic target and receiving telescope. Results of the measurements and 
calculation of absorption on 20 selected emission lines in gas mixtures with the 
studied gases at various configurations of the experimental scheme are presented.420
ThR2-20 10:30-10:45 
Optimization of the parameters of gas-discharge active 
medium and optical resonator of RF excited planar CO-
laser at room temperature
A.P. Mineev, S.M. Nefedov, P.P. Pashinin, P.A. Goncharov, V.V. Kiselev; Prokhorov 
General Physics Inst. RAS, Russia
An output power of CO-lasers has been studied for operation at room 
temperature of the cooling running water from +7 to +16oC. A cw output power 
of 41 W for stable resonator and 21 W for unstable resonator has been achieved. 
The new configuration of hybrid waveguide-unstable optical resonator with the 
external additional mirror for the lasers is proposed and realized. We carried out 
experiments about the possibility of the optimization of the coupling coefficient 
of optical resonator with the aid of the external mirror, that is plane-parallel plate 
with different reflection coefficients.517



ThR2-21 10:45-11:00 
/DVHU�RQ�SRO\FU\VWDOOLQH�=Q6H�)H���ZLWK�KLJK�HઋFLHQF\�
and pulse radiation energy at room temperature
K.N. Firsov1,2, E.M. Gavrishchuk3,4, V.B. Ikonnikov3, S.Yu. Kazantsev1, I.G. Kononov 1, 
T.V. Kotereva3, D.V. Savin3, N.A. Timofeeva3; 1 - Prokhorov General Physics Inst. RAS, 
2 - National Research Nuclear Univ. MEPhI, 3 - Devyatykh Inst. of Chemistry of High-
Purity Substances RAS, 4 - Lobachevski Nizhny Novgorod State Univ., Russia
A laser on polycrystalline ZnSe:Fe2+ is investigated at room temperature. 
Pumping of the laser was performed by pulsed electrodischarge HF laser. In 
experiments, the spot diameter of HF laser radiation incident to the surface of 
polycrystal varied from 6.7 to 14.5 mm. The generation energy of ~1.1 J has 
been obtained with the efficiency with respect to the energy absorbed in the 
polycrystal ηslope≈50%.



- Coffee Break -



Location: Hall Petrov-Vodkin 1 Room, floor 2, 11:30 – 12:45
High Power Lasers V



Session Chair: Vladimir E. Yashin,
Vavilov State Optical Inst., Russia
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ThR2-22 11:30-11:45 
([SORUDWLRQ� RI� JDV� ÁRZ� RSWLFDO� TXDOLW\� RI� &KHPLFDO�
Oxygen-Iodine Laser (COIL) resonator area
Yu.A. Adamenkov, M.I. Bezrukov, M.A. Gorbunov, M.L. Leonov, A.V. Seleznev, 
D.V. Sokolov; RFNC-VNIIEF, Russia
Optical techniques for supersonic Chemical Oxygen-Iodine Laser (COIL) active 
medium exploration using methods of interferometry based on Talbot effect 
have been developed and implied. We have implemented these techniques in 
experiments on test gaseous mixture, that modeling real COIL gas flow conditions 
without COIL generation. We have measured Δn/n and Strehl number of active 
medium gas flow in optical resonator area.548
ThR2-23 11:45-12:00 
Elaboration of power optics for laser processing heads
P.A. Nosov, A.F. Shirankov, G.N. Martynov, V.Yu. Pavlov; Bauman Moscow State 
Technical Univ., Russia
The need to use the theory of laser optics to develop modern high-performance 
optical systems of laser processing heads, which form the beam of the high-
power fibre laser, is discussed. A technique for synthesis of high-performance 
optical heads of laser systems for various purposes is elaborated and software-
implemented.559
ThR2-24 12:00-12:15 
The CO laser sum frequency radiation obtained in 
a nonlinear crystals AgGaSe2 and ZnGeP2 and its 
absorption in CO2 and N2O gases
O.V. Budilova, A.A. Ionin, I.O. Kinyaevskiy, Yu.M. Klimachev, A.A. Kotkov, A.Yu. Kozlov; 
Lebedev Physical Inst. RAS, Russia
The broadband laser system based on sum frequency radiation of multi-
line Q-switched СО laser in a nonlinear crystals AgGaSe2 and ZnGeP2 was 
developed. The absorption of the sum frequency radiation in such gaseous 
substances as nitrous oxide and carbon dioxide was studied. A comparison of 
the experimental data with the theoretically calculated absorption spectrum of 
radiation was carried out.646
ThR2-25 12:15-12:30 
Novel laser design based on intracavity chirped Bragg 
grating
V. Smirnov1,2, O. Mokhun1, R. Vasilyev1, A. Glebov1, L. Glebov1, A.E. Zubko2, 
E.V. Shashkov2, A.V. Smirnov2, .N.S. Vorobyev2; 1 - OptiGrate Corp., United States, 
2 - Prokhorov General Physics Inst. RAS, Russia 
Chirped Bragg Gratings (CBGs) in photo-thermo-refractive glass allow 
stretching and compression of ultra-short pulses. United Statesge of CBG as an 
intracavity element of Nd;Yag laser results in generation ps-pulses in compact 
and robust design. This paper will discuss properties of Nd:Yag laser and discuss 
potential applications for this laser. 666
ThR2-26 12:30-12:45 
3UHFLVH�WHVWLQJ�RI�UHÁHFWLRQ�DQG�WUDQVPLVVLRQ�FRHઋFLHQWV�
of optical coatings of wide aperture elements
C.Yu. Golovkin, V.N. Derkach, D.V. Sizmin, V.A. Shenikov, V.O. Lashuk; RFNC-VNIIEF, 
Russia 
Technique has been developed for measuring of the reflectance of dielectric 
coatings of optics having different optical strength. An absolute inaccuracy less 
than 0.1% and distribution of reflection for optics having aperture up to 800 mm 
are get.











