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B.L Stepanov Institute of Physics

GENERAL INFORMATION

On January 17, 1955 the Institute of Physics and Mathematics of
the Academy of Sciences of the BSSR — the first in Belarus
scientific-research center of physical-mathernatical specialimtion —
was founded. In 1858 & was reorganized imo independent
institutions: the Institule of Physics and the Institute of Mathematics
and Computer Engineering. The key role in the establishment and
development of the Institute of Physics was piayed by prominent
scientists AN, Sevchenko (the first Director of the Institute),

B.l. Stapanov (the Director of the Institule from 1957 1o 1985), and
M.A B'yashevich, who came o Minsk from the Stale Optical
Institute {Leningrad), &s well as by Balanssian physicists

M.A. Borisawich and F.|. Fedoroy. Uinder their supenision
investigations were launched on spectroscopy and luminescence of
complex molecules, optics of anisotropic and scattering media,
specirescopy and dagnostics of low-lemperature plasma, and
plysics of elementary partickas. Since 1961 one of the major
directions of scientific vestigations has been the kaser physics,
nonlinear optics, and (aser spactroscopy.

Btepanoy Borks venovich (1013—108T) - & prormnes] ol in the
fi=id of genersd specinoscopy, moleculsr spechrsl anakyss, uminescence, ey
pinySics, and noainesr aptics; @ foundar of the nsifcs of Physics and B
Direcior from 1557 to 1985, Hero of the Socislist Lebor, Hononed Scientist of
the BSSH, Laursals of e LISSH and BSS5H Steie Prizes, Academican, Docior
of Pyl o MistrwraSical Scences, Prohsssor,

The Institula was growing and devedopang rapidly. In the 1960s a
design-technological department was formed at the Institule. In
1952 this department became 2 lagally independent establishment
— the Pliot-Production Design Comparry “AGC0N". In this year, on
tha basis of ten Rboratories of the Institute of Physics specialirad
manly in the hield of spectroscopy and physics of plasma, the
Institute of Molecutar and Alomic Physics was established.

In the Institute of Physics, a namber of genarally recognized
important nesults have been obiained for the time of its work:

KNatlonsl Academy of Sclencrs of Belarus

— the theory of keminescence and absorphion of Bght by solutions of
complex malecules and semiconductors has been developed;

a universal reation between the luminescence and absorplion
specina, called the "Stepanov relation” in the scientific Reraturs,
has been derived (B.|. Stepanov, P.A. Apanasesich,

V.P. Gribleowskdi, AM. Samson et al.);

— the covariart theory of electromagnetic and acoustic weaves in
anksotropic media has been developed; the phenomenon of kteral
displacernent of a light beam in the casa of fotal intemal reflection
has been discovered (F.1. Fedoroy, B.V. Bokut', AG. Khatkevich,
VV. Filippow et al.);

— the spectroscopy of free complex malecules has bean
developed; the phenomenon of stabiiization-labilization of electnon
axcitation of comples molecules, discoversd by N.A. Borisavich and
B.5. Neporent, has been investigatad in detail (N.A. Borisevich,
VV. Gruzinsid, VA Tollachey et al.);

— the spectral-luminescent properties of chipropiyll molecules and
retated compounds have been investigated in detail: the nobe of
singlet cxygen in the photomdidation and photodestruction
processes has been considerad (AN. Sevchenko, G.P. Gurinowich,
K.N. Solov'ev, B.M. Dzhagarov et al.);

— @ number of methods and apparatus for investigating a plesma
under boratorny and natural conditions and the travel of cosmic
objects as well as apparatus for aero-space remole spectrometric
imvestigations of natural objects have been

(M.A B'yashevich, V.5. Burakow, LI. Kisslevsidl, LYa. Min'ko,
V.N. Snopko, V.D. Shimanovich, B.E. Plyuta, B.I. Behyaev,

AA Kovalev et al);

— the features of optical weveguides with anisolropic fillers and of
the propagation of Gaussian bearns in anisotropic media have been
imestigated; methods of abtaining planar integral oplical elements
hava been developed (AM. Goncharenko, VA, Karpenko,

V.P. Red'ko et al.);

— @ lasing on the basis of dye solutions has been predicted and
abtained; the principles of designing of tunabile lasers, including
distriburie-feadback ones, have been devoloped and realired; a
number of |aser devices penerating in the visible, near-ultraviolet,
and near-infrared regions of the spectrum have been developed
(B.l. Stepanoy, AN. Rubinov, V.A. Mostovnikow, T.5h, Elendsey
etal);

~ theoretical approaches, methods, and high-efficiency devices for
nanlinear optical transformation of a laser radiation frequency,
which, in combination with solid, serniconductor, liquid, or other
Izsers, maks it poesible i obtain & radiation with a gradually
controllable frequency in the infraned, visibla, and ulraviolet
regions of the spectrum, have been developed (P.A. Apanasevich,
B.Y. Bolut', AG. Khatkevich, N.S. Kazak, VA Orlovich, V.N. Behyi,
SA Batishche etal);

— the physical basas of dynamic holography have been developed;
the phanomanon of phase conjugation of Bght beams in fiour-
photon interactions has been discoverad; the principles of the
muitiwene interactiion of laser radiation in nonlinesr media have
been considered (EV. vakin, A.S. Rubanov, B.l. Stepanoy,

P A Apanasevich, VLV, Kabanov, A.M. Lazanuk et al.);

— a large-scale introduction of melhods of slomic and molkeculas
spectml analysis into technological processes conducted at
enterprises of the Republic of Belanes has been realized; new
methods. of detarmining the properties of carbomoydrates and
prokeing, polymer malerials, fie fibres, and ofher materials have
been developed. (N.A. Borisevich, V.S, Burakov, R.G. Zhbankov,
LG. Piwlik, AA. Yankovski et al.);
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— changes in the spectral-optical charackeristics of resonance
media under the action of a powerhd radiation and their
manifiestations in the processes of propagation of classical and
guartum light beams have been inmvestigated (P.A Apanasavich,
AA, Afanas'ev, S.Ya, Kiinetal);

— the coherent ligiht fiekds influence an biclogical objects and
microparticies has bean invastigated, Techniques of influence on
biclogical microobjects by means of gradient fields such as cellutar
massage, reguiation of processes occuming with biood calls elc,
have been developed (A N. Rubinov, AA. Afana'sev,

T.5h. Efendiev et al.);

= anumber of methods and apparats basad on laser and Eght-
amitting diode (LED) sources have been devesoped fior applications
in physiotherapy and ophthalmology; the phanomanon of protective
property of pigments of the hurnan and animal organs of sight
against the damaging action of laser and X radistion have been
discovered [VA. Mostowmikoy, G.R. Mostovnikova, V.Yu. Plavsld,
G.l. Theftov, VA Lapina et al.);

~ methods and apparatus for determining the characteristics of the
atmasphers, waler basins, and other natural and artificial media
have been ceveloped on the besis of mamy-sided investigations of
the ight scattering by differern medka (AP. hanov, V.A. Lok,
AP. Chalkovski, AP, Prishivalko, K.G. Predko, E.P. Zage,

l.L. Katsev et al.);

— the physical bases of semiconductor |2sers and the nonlinear
optics of semiconductors have bean investigated; new types of
injection and sireamer lasers as well as diode-pumped, oplically
pumped, and electron-beam-pumped Bsers based on
semiconductor crystals and quartum-dimensional heterostruchres
have bean developed (V.P. Gribkovskil, VA Samoilyukevich,

V.K. Kononenko, G.P. Yablonskd, G.1. Ryabtsev, 5.V. Gaponenko,
AL Garski, VY. Parashchuk, EV. Lutsenkn);

~ origingl effective approaches to the theory of field and particles
have been developed on the basis of the vecior parametrization of
the Lorentz group and the method of universal equations proposad
by F.1. Fedoroy; new polarization, topological, and nonlinear effocts
in the dynamics of micro- and macrosystems, including
experimentally detected effects, have been predicted (ALA. Bogush,
LM. Tomil'chik, EV. Doktorov, 0.5. hanitskaya, V.I. Kuvshinow,
Yu A Kul'chitsidl, YuA Kurochidn, M. Lewchuk, V.1, Strazhey,
EA Tolkachev, AZ Garizow, V.V. Kudryashov, AF. Radyuk,

LG Moroz, 1.5, Satsunkevich et al.):

— @ number of new apparatus and methods of nuciear
spactroscopy have baan developed and used for solving the
problems on overcoming the consaquences of the accident at the
Chemobyl' Atomic Power Plant (E.A. Rudak, AV, Benestow,

AM. Bhil’'manovich et al.}.

The authors of these and other results were ewarded two Lenin
Prizas, seven State Prizes of the USSR, 15 State Prizes of the
BE5H and the Republic of Belarus, ten Prizes of Lenin Komsomol.
Four ressarchers of the Institute of Physics of the National Acadeny
of Sciences of Belarus were given the title of a Hero of Socialist
Labour, two researchers were awarded the Frantsisk Skorina Onger,
and one ressarcher was asarded the Honowr Order. The nsthuls
was repeatedly a winner of the All-Union Socialist Emulation among
the: academic institutions of the USSR, In 1967 it was awarded the
Order of the Red Banner of Labor for the successas achieved in the

development of physical scienca and in the training of highly skilled
scientific personnel, For the achsevernent, in 2005, the best results
in the fulfilimen of the main purpose parameters of the prognosis
of the socio-econdmic development of the Republic of Belarus, the
Institute of Physics was put up on the Republican Board of Honour,

At present the Instftute of Physics works In the following
main directons:

= lasar physics, development and fabrication of new laser sources
and devices for different applications;

~ pivysical, nonlineas, and quantum optics; |aser spactroscopy,;

~ nonlinear cymamics of complex. Systems;

— physics of nanodimensional structures;

— transter of optical radiation and optics of scattering media,
oplical methods of investigation and diagnostics of natural objects
and biological media;

— phvysics of elementary parficias and nuclear reactions.

Al the Institule of Physics of the NASB, an Academic Counc,

scientific counclls on the problems of laser physics, physical optics,

and nuciear piysics, and two spacial councils considering
candidate’s and docior's thesas works act.

The Institute participates actively in the fulfillment of state programs
of scientific investigations and state scientific and technical
programs (S3TP), is a head onganization-secutor of the Stale
Comgpax Program of Sciantific Investigations *Fotonlia®, the Stats
Program of Basic Research “Felds and Particles”, the

*Optotex-1" of the SSTP "Optotex”, and the SSTP *Protection of
Documants®.

Researchers of the Institute publish about 300 scientific works in
home and foreign journals, make more than 350 reports at
republican and intemational conferences, file 20 applications for
irvention every year.

At present the Institule ks staffed with 300 workers, including 200
research workers, amaong which are five academicians and four
members of the Academy of Sclencas of Belarus, 44 doctors of
sciences, and 107 candidales of sciences. At the Instifute, 25 post-
graduste studeris and seven persons working for doctor's degree
are frained.

The Institute of Physics of the NASE is a founder of two
intemational scientific journals: *Joumnal of Applied Spectroscopy”
(joirttly with the BAAP of the NASB) and *Nonlinear Phenomena in
Complex Systems® (jointty with Belanusian State University).

The main achievernents of the (nstitute of Physics of the NASE are
the obtaining of scientific resuits comesponding 1o the word level,
the development of scientific bases of a number of laser-oplical
techinakagies in the Republic of Belarus, the imtroduction of laser-
optical technologles into the national aconomy, and the provision of
the high authority of the home science and the high level of
development of physics in Balanus.
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SCIENTIFIC SUBDIVISIONS

= LABORATORY OF WAVE OPTICS

= Parametric mulithwave mbdng;

= Oiptical solitons, interaction of ultrashort laser pulses with
photon crystals;

= Formation and nonlinear frequency comversion of Bessel and
other nontraditional light beams in crystals;

- Acousto-slecinooptical interactions in crystals with a complex
anisotropy;

— Laser formation of microcappilary and submicron structunes.

LABORATORY OF HETEROGENEDOUS ORGANIC MEDIA
= Distributed-feedback laser emitters basad on thin films doped
with dyes and nanoparticles;
— Lasar-ppical technologies of control of the gas-exchange
processes in beplogecal tissues;

— Investigation of physicochemical processes in organic systems
by methods of kinetic laser speciroscopy.

LABDRATORY OF QUANTUM DPFTICS

— Quantum oplics [squeered and other nonclassical states of
Bght, individual atoms and molecules in different media, quantum
fluctuations of kaser radiation and their detaction;

— Quuarrtumn informatics and quartum cryptography;

— Quantum comgputers;

— Control of stochastic processes in kaser systems.

LABORATORY OF LASER DYMAMICS

= Laser control of physicochemical processes by selective
excitation of aloms and molecules into definite states by powerful
picosecond laser pulses for the developmen of laser-chemical
technologies of obiaining new substances;

— Investigation of the processes of formation of spatial-temporal
radiation struchres in lasers and resonance noniinear medsa for

the development of scientific principles of development of syslems &

for protection, coding, and transfer of optical nformation.

LABORATORY OF LASER SYSTEMS AND DEVICES

— Delanwinaicn of The recuiaies and mechaians of s
of the radiation of laser and LED sources with biological objects of
differend structure-organization level;

— Investigation of the neguiarities and mechanisms of action of a
poweriyl putsed-peniodic laser radiation on differart materials for
the purpose of soiving technological problems;

~ Development of powerful pulsed-pesiodic laser systemsonthe =

bsazis of solid-state active media with parameters required for
technological applications of such systerns and development of
taser technological facilities on their basis;

— Development of phototherapeutic apparatus on the basis of
laser and LED spuwces, laser surgical apparatus, and light-

therapeutic tachnologies;
— Usa of lasar and LED radiation in agricultural technologies.

Katlonsl Acsdemy of Sclences of Belarus

= LABORATORY OF MOLECULAR SIMULATION AND

SPECTROSCOPY

= Vibrational spectra and struciure of carbolwdrates and prodeins,
thecretical and experimental bases of molecular spectral analysis,
spectroscopy of high-molecular compounds,

= Struchure and properties of polymers used for technological and
medical purposes; development of objective highly seleciive
mathods of analysis of fla, flax fibres, and products of tham;
imvestigation of the molecular structure and the binding shility of
the main fransport systems of the blood plasma in norm and in the
case of different pathologies; developmernt of the methods of
oirtaning highly efficient sugar substitiies.

LABORATORY OF NONLINEAR OPTICS

- Physics of the processes of simulated Raman scattering (SRS)
of pulsed, nonstationary, stationary, and continucus radistion,
generation of SRS solitons, static properties of fields transformed
as a result of the SRS;

= Development and fabrication of SRS converters of the radiation
frequency of differert-type lasers;

— Physical bases of the functioning and designing of diode-
pumped microchip- and mini-lasers with SRS conversion of
radiation fraquancy;

— Specirescopy of the four-wane moong; coherent and
spontaneous Raman scattering with time resolution and its
application for investigating the properties of crystals, complex
organic malecules, biologscal molacules;

— Development and fabricabion of laser radkation sources
{ncluding the kasars with luning the: lasing wavelength in the deep
UV, UV and near |R regions of the specinam) for applcations in
sclentific imvestigations, biology, pholochemistry, emvironment
protection.

LABORATORY OF OPTICAL HOLOGRAPHY

— Dynamic holograpiy, optical processing of information;
— Multiwave interactions and self-action of kser radkstion in
nonlinear media;
— Nonlinear-pptical methods of control of laser-radiation
paramelers;
— Nonlinear-pptical properties of micro- and nanodimensional
particies and composites and methods of their investigation;
— Physical bases of use of laser radiation in biclogy and medicine.

LABDRATORY OF OPTICAL PROBLEMS OF INFDRMATICS
— Imvestigation of optical nonSinearities in semiconductors and
other condensed media;

— Development of nonlinear-optical methods of transformation
and processing of information signals, development and
imvestigation of new architectural concepts and algarithms of
paraiial optical procassing of information;

— Modeding of nonlinear-optical devices of digital processing of
data flows.

B.I. Stepanov Institute of Physics

FOR NOTES
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SETUP FOR MEASURING THE ENERGY OF A PULSED LASER RADIATION AND CALIBRATION
TESTING OF INSTRUMENTATION FOR MEASURING THE LASER-RADIATION POWER
The setup represents a compiex including lasers, measuring devices, opbical elements, and a personal computer. it is

designed for measuring the energy of taser-radiation pulses, cartification of different-type lasars by the radiation-energy leved,
calibration, and calibration testing of instrumentation for measuring the laser-radiation energy.

TECHMICAL DATA:

Development and production:
— Institite of Phrysics of the NASB.

d B.I.5te l-ﬂ'l'
Tmptlisty

_I_f-_---l

Y Dynamic range of reproduction of the energy unit 5- 107-1J;
r Dynamic: range of the measuring energy: 5+ 107100 J;
Spociml range in the energy-messurement regme: (.4—10.6 pm;
Constant wavelangths in tw regime of energy-unit reproduction; 0.532; 0,63 and 1,064 pm;
Relstive stardird uncertainty in messsuring e bser-radiation enargy: 1.6-4.3%;
Redetive sianderd unoertaindy in reproducing the Bser-radetion anaergy onit: 1.7-2.7 %

PORTABLE MOBILE SECONDARY STANDARD FOR PRESERVATION OF
THE SIZE OF THE LASER-RADIATION AVERAGE-POWER UNIT

MOBILE STANDARD TO TRANSFER OF THE SIZE

OF THE LASER-RADIATION ENERGY UNIT
The standard 15 designed to provide the uniformity of
measuremerts of the energy of a pulsed laser
radiation, the storage of the size of the laser-

radiation energy unit, the transfer of the sze of this
unit to calibrated instrumentation and measuring the -
radiation energy in the process of metrological
calibration of different-type pulsed lasers.

The standard is designed to provide the uniformity of

measurements of the average power of a continuous

laser radiation, storage of the size of the laser-radiation
average-power unit (SLRAPU), transfer of the SLRAPL
fo calibrated instrumentation for measuring the laser-

radiation average-power at wavelengths of 0.532 um

and 0.96—0.58 pm and measuring the outer power of
extenal laser-radiation sources in the spectral range

0-12.0 pm.

0!
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= LABORATORY OF SEMICONDUCTOR PHYSICS AND
ENGINEERING
— Injection semiconductor ksers, diode-pumped solid-state
lasers;
— Cuanturn-well Bsers and struchres based on composite and
doped superiatiices;
— Lasers and ligit-emitting diodes based on voad-band
semiconductors and semiconducior heterostructures with
quanmtum wells.

= DEPARTMENT OF LASER-OPTICAL TECHNOLOGIES
— Development of laser-optical instrument making at the Institute
of Physics of the NASB; development, perfection, and infroduction
of new aser-optical technologies into fechnological processes
used in machine building and medicine;
- Development of technologies of precession machining of
materials and alloys;
- Scientific and apped directions of oplical monitoring.

B LABORATORY OF OPTICS OF SCATTERING MEDIA
— Theory of radiation transfer in ght-scattering rmedia;
— Scattering of light on individual particies;
— Propagation of radiation in dense media:
— Diptics and kaser probing of the atmosphere and ocean;
- Optical methods in material science, biology and medicine.

B LABORATORY OF PHYSICAL OPTICS
— Physics of gas lasers and development of methods of control of
their radiation parametars;

— Corversion of the radiation frequency of lasers of middie IR

range in nonlinear crystals;
— Interaction of electromagnetic radiation with dispersive media;
— Laser methads of control of the optical properties of maierials
and determination of distances;
— Development of methods of oplical diagnostics and prediction
of oplical properties of dispersive media of complex compasition;
— Mathematical simulation in problems on cortrol of the staie of
the air basin,
= Lncal and remote analysis of gases, incisding with the use of
lasers.

B SCIENTWAC-TESTING LABORATORY OF LASER

EQUIPMENT AND POLARIMETRY
— Development of scientific bases of the metrological prosision of
taser equipment;
— Preparation of normative documestation on the problems of
testing, development of state standards for kaser equipment on
the basis of intemational standards;
= Metrological provision of laser equipment in the Republic of
Belarss;
- Development of testing and measuring equipment for testing of
laser facilities and calibration testing;
— Investigation of the polarization characteristics of visible and
naar-IR laser radiation reflected, scattered, or passad through
struchurally inhomogeneois materials;
= Investigation of the speciral reflection characteristics of
materials and coatings of asrocosmic equipment in the visibie and
IR regions of the spectrum;

— Investigation of the structural {conformational} transformations
in hagh-maolecular polymers under the action of radiabon of 2
mh'l.wm.m

= LABORATORY OF PHYSICS OF FUNDAMENTAL
INTERACTIONS
— Theory of nonlinear and topologically nontrivil effects in
classical and quantum systems (solitons, monopoles, instantons);
— Development of theoretical-group, algebraic, and geomelric
methods of defining and calculating processes of fundamental
imteractions and the covarian Fedorov approach in the field theory
of elementary particles;
= Development of new methods of calculating quamntum-
mechanical systems;

Refativistic kinematics, electromagnetic structure of nucleons;

Bectrowseak interactions;

Neutring astropinsics of high energies;

Bxperimental physics of high energies,

= LABORATORY OF NUCLEAR SPECTROSCOFY

= Nuclear spectroscopy, including the applied one;
- Nuclear reactions at kow and middle energies;

= Ecological applications of nuclear spectroscopy.

B FRAUNHOFER-STEPANOY INTERMATIONAL SCIENTIFIC
LABORATORY OF OPTICAL DIAGNOSTICS
— Ireraction of oplical radiation with a substance;
— Development and application of ksers and kaser methods;
— Development and fabrication of oplical componests and
devices;
~ Acoustic and radiation diagnostics;
— Development of methods and devices for nondestructive control
of the characteristics of materials, nondestructive control
imtegrated into & technological procass, monitoring of plants and
production processes.

E PILOT-PRODUCTION DESION UNITARY ENTERPRISE
“AXICON™ OF THE NATIONAL ACADEMY OF SCIENCES OF
BELARUS

— Sowentific-research and design works on the development of
devices, apparatus, faclities, and nonstandard equipment;

~ Participation in the testing of products and improvement of
them for the purpose of their commencial production, production
of small series of products;
— Production of oplical, mechanical and electronic elements,
units, and devicas.




B.I.Etl?murhiﬂtl‘h'tfﬁgﬁ_

SCIENTIFIC-TECHNICAL DEVELOPMENTS

1. MEDICINE

PHOTOTERAPEUTIC APPARATUS “MALYSH"

The apparatus ks designed on the basis of LED sources operating in the blue-green spectral range. It has no analogs in the
efficiency of treatment of jaundice (hyperbilirubinemia) in newbom babies. The apparatus makes it possible to increase the
time of phototherapy by approximately three times and to completely exclude the side adverse effects given by the
traditionally used lamp Bght sources because of the presence of the ultraviolet and infrared components in thelr emission
spectrum (the intensity of thesa components intreasas with increasa in the time of use of the lamps). The usa of the
apparatus “Malysh" for the treatment of heavy forms of hemolytic jaundice makes it possible, in the majority of cases
{97-88%), to refuse from the biood transfusion in a newbom baby — the procedure that can lead 1o the fatal outcome {19%).

TECHMICAL DATA

Sire of the light spot: 200500 mm;

Time of comtinuous work: 24

hoar guewaniead @e of the apparatos: 10000
Mass: 4 ky;

Owerall dimensions: 240600120 mm.

Development and joint production: Photolerapeutic apparatus *Malysh”
— Institute of Pivwsics of the NASE;

_Mmm I I.Btepamar
= Lyuzar Company. of Phiyuics
Participating medical organktion: ﬂHI:MHﬂH
Mother and Baby Center.

BAD3AP
MAGNETOLASER THERAPEUTIC APPARATUS "SENS”

The apparatus is designed in three modifications for tregiment of diseases with a deeply localized pathology focus and
cupping of a pain syndrome of different etiology on the basis of modemn semiconductor lasers and superbright Bght-emitting
diodes. It makes it pessible to exert a combined action by blue and IR radiation in the presence of a constant or a variable
magnetic field, which enhances the therapeutic effect.

Fleld of application: treatment of traumas, including sports ones; diseases of joints, intemal organs, and others.

TECHMNICAL DATA
Wavelang®h of a ser diode: 0.,8140.02; 0.980.02; 1.0640.02 pm |depending on the modificalion];
Wemeeteng®h of an LED: 0.4520.02 pm;
Induction of 8 constant magnetic field: 20 mT;
Mean-rectified induction of a varkable magnetic fleld: 2 mT.

Development and joint production:
— Institute of Physics of the NASE;

— Axicon Company;

= Lyuzar Company.

! B. Ett ll!'l'
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BA3AP

Participating medical organization:
BelMAPO.
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SETUP FOR MEASURING THE AVERAGE POWER OF A CONTINUOUS LASER RADIATION
AND CALIBRATION TESTING OF INSTRUMENTATION FOR MEASURING
THE LASER-RADIATION AVERAGE POWER

The setup represents a complex conststing of lasers, measuring devicas, oplical elements, and a personal computes. It is
designed for measuring the average power of a continuous and a pulsed-periodic kaser radiation, certification of different-type
kasers by the continuous-radiation power level, calibration and calibration testing of nstrumentation for measuring the lasar-
radiation average power.

TECHMICAL DATA:

Dynamic range in the regime of reproduction of the: average-power unit: 1- 10°-5W,

Dymamic range in the regime of measuing the aser-radation awsge power: 1-100°-100W;

Spocial rmnge in the regime of messuring the lser-radkstion serage power: 0.4=-12.0 pam;

Constant wavelengths in the regime of reproduction of the average power unit: 0.532; 0.975 and 10.8 pum;
Rekzive: standard unceriainty in messuring the everage aser -radiation power: 1.4-1.0 %,

Redrive standiard uncertainty in regrochucing the lsser -radistion sverage-oower unit- 1.5-3.0 %.

Devalopment and joint production:
~ Inestitute of Physics of the NASE;

- Adcon Compary.

'! 1.8tw 1.:-1'
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SETUP FOR MEASURING THE STABILITY OF THE POWER
OF A CONTINUOUS LASER RADIATION

The satup is designed for measuring the stabdity of the power of a kaser radiation in the process of cartification of different-
fype continuous-wave lasers in accordance with the requirements of the STB IC0 115542004 standard. The data obiained
are processed on a personal compuber.

TECHMICAL DATA:

Dyramic range of the controlied \aser-radistion average-power evel: 107'-0.5W;

Spoctral range: 0.4-=1.1 pme

Threshold responss i measuring the laser- radiation power stability:

= rmian-tme [measuremant period | minj: 0U04 9%

~ long-tme [measurement period Th)c .08 9%

Increased refative uncerEinty i messuring e kser-radiation power stabiity (k=2, P=0.85): no mora than 10 %

s 0

Development and joirt production: |
- Instifute of Pinysics of tha NASS; 3 T 1-1

= fxicon Compary. I |
dra%B.1.5tepaner " ;'i._jj..‘,
&) st o i P 3
aHcAYHOH ;
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SETUP FOR DETERMINING THE SPATIAL CHARACTERISTICS OF LASER RADIATION

The setup is designed for measuring the spatial characteristics of a laser radiation and certification of different-type lasers by
the spatial characteristics of their radiation on the basis of recording the spatial distribution of the radiation intensity in a laser
beam by a matrix radiation detector and processing the data obtained by a personal computer,

TECHHICAL DATA

Speciral range: 18—1800nm;

Diameter of & laser-radiation bearrs 0.4—6 mimg

ngular dhargence of 3 ser-radiation beam: up o 0.03 rad;
Gpatial resolufion: 10 pm;

Costficient of diffraction-lmit overhoot M 1-10;

Dynamic range ol messuring the spaks! destrioution

of the laser-madiation intensity: no less than 900:1;

Retative standard unceriainty in messuring e parameters
of & laser-radiation beam: ng morg than 5 %.

Development and production:
— Instituta of Physics of the NASB.

jom & B.I.5tepanar
(D) e of i
.-_.-'...u-.-n-,-—.--l-nu-

SETUP FOR MEASURING THE STABILITY OF LASER-RADIATION PULSES

The setup is designed for measuring the stability of the energy of laser-radiation pulses in the process of certification of
different-type pulsed lasers in accordance with the requirements of the STB 150 115542004 standard. The data obtained
are processed on a personal computer.

TECHMICAL DUATA

Dyramic range of the controlied pulse-enargy level: 10705 J;

Spectral range: 0.4—1.1 pm;

Thresshold respanss in messurng e leser- radaion energy. 0.086 %;

increasad relative uncerainty in messuring the stabiity of T beer-radiaton power (k=2, P=0.95% no mora than 10 %.

yLB.I.8tepanoy Development and joint production:
B e ~ Insthute of Physics of the NASB;

aHCA\VHOH Ko

B.I. Stepanov Institute of Physics Katonal Academy of Sclences of Belarus

LASER THERAPEUTIC APPARATUS "AIBOLIT”

The apparatus is designed in four modifications differing by the wavelength and the regime of laser-radiation action (pulsed,
continuous, or modulated) and represents a portable magnetic-laser therapeutic device. It provides an action of a low-
intensity laser radiation on foci of affection of outer and intracavity localization, on biologically active points and reflexogenic
zones as well as an internal laser iradiation of biood with the use of nonpermanent sterile light guides. The apparatus can be
used not only for treatment of human diseases, but aiso in velarinary medicing (treatment of diseasas of agricultural and furry
animals).

TECHMICAL DATA {BY THE ECAMPLE OF THE AIBOLIT-KN15 MODIFCATION):
Lasew rackafion wavslangic 0,67 pmg

Resgirna of oportion: continuous or moculated,

Mesrn-power range: 0—15 mi. -

Developmant and joint production: = /
— Institute of Piwysics of the NASE; s a B, I . SLepanny '__,.-.':l.-: !
- Adcon Company; .;__hih::_%!:;: "\‘5‘-_ I | i
= Lyuzar Compary. =

| _ aHcA\VHOH k\. =
w0, BA3AP -

LASER THERAPEUTIC APPARATUS “SNAG™

The apparatus is designed in eight modifications differing by the wavelength and the laser-radiation power and represents a
compact magnetic taser therapeutic device basad on modern high-intensity semiconductor iasers. The spectral range of its
radeation comesponds to the madmum light transmisson of biologecal tissues. The apparatus provides a laser-radsabon
action on foci of affection of outer and intracavity localization as wed as a supravenous action on the blood through the skin.
The intensity of the high-power radiation of thesa apparatus i optimum for the activation of the most imporiant metabolic
enzymes, the stimulation of the synthesis of proteins, DNA, and RNA, the division of cells, the regeneration of tissues, and
the modulation of the activity of the immune system in the process of localization of a pathologic focus at a depth of up to
24 cm.

TECHMIGAL DATA
Wavelengh of a laser diode: 0.8120.02; 0.85200.02; 0.8840.02; 1.060.02 (pm [depanding on the modification];
Inducion of a constant magnelic fekd: 20 mTI;

Mass: 121,
Development and joint production: .

~ Institute of Physics of the NASB; Instituts of Physic
_mmnm: -y - —]
e Ly ey, axc\\HOH

BA3AP

Particpating mecscal ooganization:
BelMAPO.
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LASER THERAPEUTIC APPARATUS "RODNIK-1"

The apparatus represents a new-generation universal multifunctional device designed with account for the latest achievements
of the laser and fiber-optical engineerng and medical practice. It can provide a laser or a magnetic-laser acton in all
phototherapy procedures used &t present, including the local and zonal laser therapy using an extemal action, and the
intracavitary laser therapy, as well as the intravascutar (intravenous) action on the biood with the use of permanent sterile
light-guide nozzles with a needle, a supravascular (supravenous) action on the blood, and an action on the biclogically active
points of 2 zone (aser reflexotherapy).

The field of application: treatment of long-term green wounds and ulcers, bums, fractures of bones, strained tendons and
muscles, sports fraumata, diseases of the locomotor system, gynaecological diseases, cardiovascular diseases, gastric uleer,
neurological diseases, elc.).

TECHMICAL DATA:

Number of ndepencent channeks: 4;
Induction of & magnetic Felc: 50 mT;
Mass of e apparsius: no more thar: 5 k.

Development and joint production:
— Institute of Physics of the NASE;

— Racon Compary;

— Lywzar Company.

B.l.S5lepranvw
ln-&bd:dlE

Participating medical organization: IIH:"W-HIH
BelMAPO.

BA3AP

-

THREE-COLOR RETINAL STIMULATOR

The apparatus ks designed for treatment of ophthalmological diseases and removal of visual fatigue. It exerts a medical effect
by combined action of radation of three wawelengths, comesponding to the madma of spectral sensitaty of the eyve, on the
eye refina. It can be fabricated in two modifications: a laser modification and a LED one. it has a higher efficiency than
analogols apparatus based on helium-neon lasers. Tests have shown that the stimulator makes it possible to improve the
visual acuity in 75% of the cases; this index of a helium-neon laser is 47%.

TECHMICAL DATA:

Dimensiors of the power it 270150125 mim;
Dimensions of the optical head: 138x135 mm;
Mas= of the power unit: 1.7 kg

Mass of tha oplical head: 0.18 kg,

Development and joint production: X
— Institute of Physics of the NASB; -
— LOMS Tl Comnparry.

d ~ & B.1.Btepaney

B

) SR o B B R

Loris Til

Particiogh scal cration:
MTZ Medsenvice Company.

6. CONTROL-MEASURING EQUIPMENT

Unique control-measuring equipment have been developed for control, calibration, and certification of the radiation
parameters of laser faciliies used in the Republic of Belarus.

SETUP FOR MEASURING THE PARAMETERS OF LASER-RADIATION ATTENUATORS

The setup is designed for measuring the attenuation coefficients of measuring attenuators of laser radiation by two methods:
the dynamic method {mechanical attenuators with a rotating sector) and the static method (absorption attenuators), It can be
used for calibration of attenuators forming a part of equipment for measwning the power of a laser radiation.

TECHMICAL DATA:
Ateniation-coafficiort dyramic rnge: 1.0-100;
Spactral ange: 04=1.1 pm;

Critical angie of incicerce: 1.5 deg;

Wain relalve emor in messuring

the atterustion cosfficent: no more than 3.0 %.

Development and joint production:
— Institute of Physics of the NASS;

— fodcon Comparty.

SETUP FOR MEASURING THE TIME ENERGY CHARACTERISTICS
OF PULSED LASER RADIATION

The satup is designed for measuring the shape, duration, and peak power of pulses and their repetition rate in the process of
certification of different types of pulsed lasers in accordance with the requiremants of the STB 150 11554-2004 standard.

TECHMICAL DETA:

Pulse-energy dynarmic range: 1-10°-0.1 0, Developmant and joint production:
Spectral range: 0.4-1.1 pm; — Instiftuie of Prysics of the NASE;
Time resolution: 2+ 107 sec; ~ Aodcon Company.
Pulse-durafion range: 10710 s,
Relative total stardard urcertaingy in messurng the laser-pulse peak power 2.6-4.6 %;
Relative total standard uncertainty in messurng the keser-pulse durehon: 1.2—4.4 %;
_. - .. = ;Egl_.l_.ﬁiiﬁrl:lrr
= aHc\VHOH
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SET "AXICON" OF UNIFIED MECHANICAL UNITS FOR CONSTRUCTION
OF OPTICAL-ELECTRONIC AND LASER SYSTEMS

The set "Axicon” can be used in sclentific-research institutions, Instrument-making plants, and in higher educational
estabishments for development of optoelectronic systems and fulfiliment of research works. By the requirement of a

customer, nonstandard elements analogous in functions and
fabricated.

FLENENTS
~ Optical plates of mark KA-1P0 4;

different in characteristics, dimensions, and shape can be

— Mourts of ight fters of mark KA- 1005;

— Opticai rails of mark KA-2R0; — Mounts of diaphragms of mark Ki-1000;
= Basas ol mark Ka- 20, = hioumts of roung oplics of mark KA-5DKD,
~ Angle peces of mark KA-2U, - Vertically movable mounts of mark KA-SOWP;
- Platiorms of mark KA-3P, — Mourty of polarimation elemerts of mark KA-SOPE;
~ Rods of mark KA-35h; ~ Crystal mounts of mark KA-5K;
~ Aings of mark KA-3K; - Tharmostated crystal mourts of marnk KA-SKT:
— Holders of mark KA-305: —~ Adjustment platforms of mark KA-6PYy;
— Fomd members of mark KA-15; - Microscopic stages of mark KA- TSP,
— Scrow e members of mark KA-35Y,  — Folabonal tables of mark KA- TSP,
~ Holders of mark KA-40; ~ Fine adjustmert screw of mark KA-VM.
Producer:
— Redcon Company.,
aHc\yHOH
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INDICATOR OF THE POWER LEVEL OF A LOW-INTENSITY
LASER RADIATION "NILI-TEST"

The apparatus is designed for estimating the average power of a low-intensity laser radiation and an indhvidual laser-radiation
pulses of all laser therapeutic apparatus used in medical organizations of the Republic of Belarus. It can be also usad for
estimating the radiation power of kaser sources usad in different fiekds of science and technology. The average power of kaser
radiation is controlled in the apparatus with the use of a thermal detector of original design.

The advantages of the apparatus: compactness, off-Bne operation, use of a nonselective photodetector.

ECHMICAL DATA

Spoctral ange: 0.44-1.08 pm;

Ranga of sstimeting bsar-radiation power in the continuous of modulted mgimaes: 0,5-500 mid;
Range of eshmating sverage power of & ey -racsahon pulss with & waveiength of

089 pm ot & pulse duration of 50— 150 reac and & pulse repelition rete of 0-5 ki 0-20'W,
Warmum armor: no mora than +10 %.

mﬂﬁmm : 53.1.5¢

= I EpREGY

— Avioon Company; @H.ﬂ._ )
=i Compeny: aoHcAVHOH ;
Participating madkcal organization” = d

BelMAPO. SAI03AP

LASER EQUIPMENT FOR WELDING AND
TREATMENT OF METAL DENTURES

The equipment is designed for different types of laser freatment (welding, culting, and perforation) of thin and miniature
pieces and thermal-treatment surfaces of metal dentures and other products of metal alloys, used in the health protection and
metal-working industry. Dentures made with the use of this equipment do not contain expensive silver solders, which
decreases their cost as well as the allergic and galvanic action on the human organism, significantly improves the elashc
properties of the springing clamps and orthodortical parts, and makes [t possible to fabricate metal-ceramic dentures of large
length.

FECHMICAL CHARACTT
Linsor-raialion wniength: 1.06 m;
Loser-puiss curstion: B msed:

Pulse anargy; 8 J;

Pulse repetition rele: 10 Hz;
Parameters of & wekd:

= WA L 5="Tmam;

- meling depic 0.2—1 mm.

Fin TS

Some works done with the usa of the laser welding equipment.

Development and production:
— Institute of Piysics of the NASE;
— Adcon Compary.

'E 1.5t® l.!l'l

_d--'h-i by

aHc\VHOH

Participaling medical onganization;
Belarusian State Medical University.

Restomlion and fabrication of desp and bridge denfures.
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ULTRAVIOLET RADIATION SOURCE “GEMOKVANT 04"

The apparatus is designed for freatment of a number of diseases associated with hemorheological disturbances: chronic
arterial incompetence of exiremities, myocardial ischemia, primary and secondary pulmonary hypertension. The apparafus
provides an action of an ultraviolet radiation on the blood of a patient. In this case, a cascade of photochemical processes,
causing changes in the proteins, plasma lipids, anticeadant systern. The molecules of the photomodified and newty
synthesized plasma proteins play the role of antigens and cause cormesponding immune reactions in a human organism. One
of the links of the blood-imadiation freatment action is the stimulation of hemopoieses processes, which can be considerad as
an enhancement of the adaptation-protection acthity of the organism.

TECHMICAL DATA:

Rate of biood pumping: 1—10 mi/min;
Error in the rate of biood pumping: no more than 20 %; 3
Tire of continuous work: no iess than § h; i
Mass of the apparatus: no mora than 9 kg. I

Development and joint production:
— Aacon Comparry;
— Instbut of Phrysics of the NASE.

aHc\YHOH

S %B.1.Stepancy
.

Parbcmpating media aranaatian’
Belarusian State Medical University.

DIODE-PUMPED PULSED MICROCHIP LASERS WITH INTRACAVITY SRS CONVERSION

The lasers are designed for use in distance-measuring devices, spectroscopy apparatus, and other systems and represent
miniature completely solid-state lasers generating short Bght pulses with a high repetition rate (of duration less than 107
sec.). Al the output of such lasers, additional nonBinear elements can be installed for obiaining a radiation with a frequency
faling within the range 300600 nm. These lasers are pumped by a standard diode laser with an output power of up to 1W.

Fleld of application: precise distance measurements, ecology, medicine, spectroscopy, photochemistry.

RSN, CER Development and production:
SN D I 118 ~ Institute of Physics of the NASB.
Peak putpet powe: no less than 25 KW

Pulse duration: 200 nsec; .

Puise ropetition rate: 5-10 kHz; B.I.5tepanar

Length of an emitier: 1 cm. _‘_',_f:";{"ﬂ;

LASER OPTICAL ELEMENTS AND COATINGS

The Adcon Company produces precise optical products in small series, incuding those with nonstandard optical
charactenstics, sizes, and shapes in accordance with the requirements of customers. Optical elements — lenses, prisms,
polarizers, interference filters, laser mirrors, interferometers, etc. — are made from optical and quartz glasses and certain
crystals and can be used in the speciral range 250300 nm.

ELEMENTS AND COATINGS:

OFTICAL WINDOWS: MELECTRIC MINROWE AND AR COATINGS:
Diameter; B-200 m; Diameter; 6100 mm;

Surtace quaiity. A10 & 2010 Saaich,dig; Spectral rangs: 2503000 nmg

Morparaialsme up to 257 Ref. coaf.: 0.01-99.8%.

MNTERFEREMCE HLTERS:

Diameder: 10-50 mm;

Spoctral range: 2503000 nm;

Half-wicth: 000302253, Producer:

Wy, transmission. J0-65%, — tudcon Company.
baciground: 0.1-0.001 %
FABITY-PERDT INTERFERDMETER m:wnﬂ
Dimmater: 1080 mm;

Bame: 0UO05-50 mm,

Surtace quality: A/T0 & 2010 Scralch/dig;

Morparaliefsme .57,

LEWSES
Plano-come, plang-concave, meniscus, hemésphenical (diametern §-200 mm,
surface quality; A/10 & 2010 Scratchdig).

POLARIZATION OPFTICE:

— Fresma! Fhombs;

— Thin-fim Polarters (dis. up 1o 60 mm, Rs90.5%, Tp>83%);

- Multiple & Terc-crder Wavepintes [phase tolerance of 1 degrnee);
~ Optical rotators.

PHISMS

= Calcie prigns. Glan-Taylor, Glan [laser), Glan-Thompson, Wolsston (spectral range: 2502300 nmi.
= Fight-angle, dispersing, and penta prisma, Dove prisms,

~ Refrorefieciion prisms (dev. of angles: up fo +1°).

DEEP-CPTICAL -CONTRLT ELEMENTS
Opfical cels, resorant reflectors, optical deley fines — nonsaperable joints of precks optical elaments
{sizm:; 0.06—200 mm, surface quality. A,/10 & 2010 Scraich,dig).
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5. LASER SOURCES, ELEMENTS AND DEVICES 2. ECOLOGY
COMPACT LASER SOURCES OF EYE-SAFE RADIATION COMPLEX OF LIDAR APPARATUS
151 . . : " h The lidar complex is designed for investigating the processes and composition of the atmosphere, probing its aerosol and gas

e e T e
and safety for the vision. probing the stratospheric asrosol, a lidar station for probing the atmospheric ozone, a moblle Bdar station for control of the
Field of application: geology, ecology, and others contamination of the lower atmospheric tayver, and 2 mobile Bdar. This complex is a part of the European lidar network

: j 3 I EARLINET, the International photometric network AERONET, and the CIS lidar network CIS Li-Net (the formation of which was
TECHMICAL DATA: Development and production: coordinated by the Institute of Physics of the NASE).
mﬂﬂw';&ﬂ pam; ~ Institute of Physics of the NASE;
Lﬁqu.rﬁrrﬁuﬂm:!ﬁrru; = '
Pulse duration: 3—4 nsac; )
Repetition rate of pulse trains: 20 He; -
Working lemperature range: —50 1 + TO°C; /
Dimensions: 3.I.5tapancy
— prnmier; 15030 mm; @WJE

~ power-supply unil (PSU]): 26018070 mm;
Mass without the PELE no more then 2 kg. ﬁ":\PELFHG

LASER DIODES & LASER DIODE ARRAYS

A technology of fabrication and testing of powerful single kaser diodes (LDs) and laser diode arrays (LDAs) has been developed.
Single LDs wers used in an IR laser projector developed at the JSC "Peleng” together with the IP NASB. The projector allows

one to observe objects at night at distances of up to 1300 m. All previous models had a range of night supenvision of no more
than 800 m. LDs and LDAs are used in blocks for diode pumping of longitudinal and fransverse excitation geometries,

respectively. LDs are usad in systems of control of mobile objects in micromarking with the use of a laser beam.

TECHMICAL DRTA:

Single LDe:
Lasing wavelength- 0,8-1,06 m (depending on the helerostrachure type);
Oufput poweer: up to 3 W in e continuous mode of ganeration

Working temperaiure ranges: =50 3 +60 °C. : TECHMICAL DATA: i Developmet and joint production:
: Hesgit of messuramistts: km; ~ Institute of Physics of the NASB;

Laser diode arrays: - IR laser floodiight Racius of action aiong the hortzantal 015 ko, — Adcon Company.
Lasirg wavelength; 0,99 am; ' Spaiial resolutior: up o 10 m;
Owiput power: up 10 100W in The pulsed mode (pulss duation up to 7 mg). Time: resolution: fractions of 8 second;

Defected contaminants:

_mm I I.5te J.l.-'r
Development and production: - CO, NO, NO, and gthers.
— Institute of Physics of the NASB: geses N, GH. Oy, NO, e
— Peleng Company. m-u:A,anH

e '.L“:f;ié

R\ PELENG ' e

SOLID-STATE LASERS WTTH
LOSG MUDNAL LD (ARRAYR) PLEP UNIT
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LASER TRACE GAS ANALYZER

The analyzer is designed for automaked highly sensitive detection of several tens of gases (including H,0, NH,, CH,, Q,, 50,,
0CS, G0, CH,, HNO,, NO,, CO,, CO, NO, HI, N,O, CH,, COF,, freons) in the atmosphere of cities, industrial zones, transport
highways, open pits, production bulidings, etc. The gas analyzer provides a rapid measurement of the background and
increasad concentrations of detected gases in the atmosphere, control of the contamination of the air basin as a result of the
transport and industrial emissions, and idenftification of the results of the action of some thermal, edectro-physical, and

radiation processes.
Advantages: service of large areas of probing from one paint of the space, a high sensitivity to small concentrations,
possibility to perform measurements for 24 howrs in a day, a high rate of measurements, automation of measurements,
passibiity of connection to information networks.
TECHMICAL DATA

Laser umad: @ TEA OO, -laser with automated frequency tuning;
Lasing wavelength mange: 8.1-11.3 pm; 4.5-5.5 pm;
Length of @ irmce: up 10 5 kom;
Sensitvity [for NH,)- seweral mTosr,;

Power supply, 220V, 50 He, 200 W:

Gioms: 14006501 250 mm;

Mass: 170 kg.

—mdmﬂhm

B.l.Stepamavw
Inytinie lhEn

=
byl eyviemg o e ol e

MULTIDETECTOR GAMMA SPECTROMETERS

The gamma spectrometers “Pripyut™ and "ARGUS" are designed for conirol of the content of radionuclides in foods and
water, [nvestigating radioactive wastes, biological investigations with the use of radicactive marks, control of the content of
radionuclides in builkding materials, investigating the transfer of radionudides (determining the radon content, monitoring the
emironment), and imeestigations in the field of nuclear physics, including by the coincidence method (in particular for
construction of radicactive-decay schemes, and determination of the nuciear-process crass section, including the angular and
correlation characteristics).

TECHNICAL DITA: Developmet and joint production:
Hﬁlﬂﬂﬁhwggmtumhﬁw}: — Institute of Physics of the NASE;
Minimum detactibie actvity: ; — Hodcon Company. Gamma spectromeler “Pripyet’-2*
Range of defectabie enarges: 0.1-3 MV,
=__
Jra4B 1. Stepanay L
e i S » &
oHc\vHOH M — *

Gamma spaciometer “ARGLIE",

B.L Stepanow [nsttwie of Fhysics Mational Academy of Sclences of Belares

LASER-OPTICAL SYSTEM FOR HIGH-ACCURACY DETERMINING
THE POSITION OF AN OBJECT IN A COUNTRY INACCESSIBLE
FOR DIRECT OBSERVATION

Possible fields of application:

— fopographic survey and map-making of buildings, communications, and public service objects in town-planning;
— designing and building of gas and ol pipe-lines, electric-power lines, etc.;

— geodesic survey of a country inaccessible for man, including because of a radioactive contamination;

— gdevelopment of automated systems fior pilol steenng of ships in ports, straits, and compilex forvaters as well as in
systems of warning of the danger of come-down of avalanches, glaciers, efc.

TECHMICAL DATA:

Rachafion wivelengthc 1.06 pm;
Aocuracy of anguisr postioning: not worse than 4%
Resoiving power. 67,

Acouracy of delenmining the coordineies of an object 10 cmg
Served srea of & town masshec (L5205 lem;

Mass of the system: § ky;

Mass of o leser searchight 5 k.

Development and production:
— Institute of Physics of the NASB.

B.l.5tepanaovw
Institate of

R Ll o B A RS

METHODS AND EQUIPMENT FOR DIGITAL PROCESSING AND TRANSFER
OF OPTICAL SIGNALS ON THE BASIS OF THE OPTICAL-BISTABILITY PHENOMENON

Fields of application:
— fiber-optic communication lines and networks — from the requiring-payment connections to the high-speed global optical
el
— completely optical digital computational systems;
nﬂmﬁuﬂmﬂshmﬁdﬂmﬁtmﬂﬁdﬂuﬂ:pﬂﬂs

TECHWICAL DATA (for an EOL optical logic slement):
Number of logic operations: B;

Sire of individusl logic opfical element (poed): 3@ p’,

Density of arangemant of paraliel channels: no lass than 1000 per cm’;
Working mesvedength: 488 nm [is changed by the requirement of a customer];
Working aperiure: no less than 7.4 mm.

Development and production: S % B.1.8tepancy
— Insbitute of Physics of the NASE: %ﬁ"ﬁ“‘:’

MOy, oHCcAVHOH
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PLANTS FOR LASER CLEANING

The plants “Bronza® and “Parfenon” are designed for kser cleaning of art products of ancient marble and other stones, paper,
parchment, wood, paintings, and metals as well as for technological operabions in microelecironics, power engineening,
aircraft industry, and other industries, The plants provide a high quality of cleaning due o the Smultaneous action of the
fundamental frequency nanosecond radiation of 2 powerful YAG:Nd laser and the rackation of one of its harmonics. The plants
are equipped with a special mechanism providing the obtzining of an optimum, for each type of art product, ratio between the
intensities of the UV and IR components. The plants have a block design with a reliable vibration isolation of all blocks and
units, which provides a high reliability in the process of transportation and work. These plants and their associated
technologies developed have no analogs in the CI5 and, by a numbser of parameters, excal foreign analogs.

Flelds of application: restoration of art products and fulfiliment of technological works on cleaning in microelectronics,
power engineering, aircraft industry.

TECHMITAL DATA (*Parfenon™):

Fadiation enargy (1064 rm): no more than 550 mk
Hadiation energy (532 nm|: no more than 800 mJ,
Radiation snergy (255 nm: no more than $00 mk
Fafiation energy (266 rm): ng more Han 300 mJ;
Fedietion energy (213nm): na mone than 100 md;
Facation-pulse duration: 15-20 nsac;

Pulse repeliion reie: 1-3 He.

Development and production:
= Institute of Pisics of the NASE;
— Aacon Compary.

'I- I.5te l.:n'r

Hﬂlhd Fﬁ-—du—-

oHcAVHOM

4. INFORMATIONAL SYSTEMS

IDENTIFIER OF HOLOGRAPHIC PROTECTIVE ELEMENTS
AND OTHER TYPES OF CONCEALED IMAGES

The identifier is designed for determining the authenticity of securities as well as excise and
control marks.

Identifier provides:

— visualization of holographic images;

— visualization of luminescent protective marks and symbols;
— idenification of microle nformation:

— visualization of half-tone{watered) protective images;

— visualization of latent polarization images;

TECHMMCAL DATA:
Power supphy: 2 batteries of te typa of CRL. A
Dimensiors: 1MHSES mm:
Mass: 2000 g.

1! I.8¢te Illl'

Devaloprnant and joird production: e &8 S
= Inestitute of Physics of the NASE;

— 5.|.Vavilov MMZ. EG&@MG

B.I. Stepanoy Institute of Physics Katonal Academy of Sclencen of Belarus

3. TECHNOLOGICAL EQUIPMENT

PLANT FOR LASER MACHINING

The plant is designed for cutting of materials of ferrous and non-fermous metals and perforation of holes.
Flelds of application: machine building, instrument making, metal working, and other industries.

TECHMICAL DATA:

Thackness of & materal (for steel): ng more than 5 mm;
Wass of rested parts: no mone tan 10 k;

Lamar radiation weawelength: 1.064 pm;

Lasor radiabion power: no more than 150'W,

Overal cimensions: 240014001600 mm;

Wass of the plartt: 550 kg.

&, -
o = ;-]
Joimt development and production: wn B 1. Btepamorw
= Institute of Piysics of the NASE; ___i%
= fdcon Company.
oHcAVHOH

PLANTS FOR LASER SCANNING MARKING

The plants are designed for marking and engraving of products of metals, plastics, and ceramics as well products with paint
coatings and other coatings under the production conditions of the machine-building, instrument-making, and metal-working
industries, and for laser marking of gems and jewelries.

TECHMICAL DaTA

Height of engraved marks: no less than 0.5 mm;
Average width of Bres: 0,05 mm;

Laser radiation wavelength: 1.084 pm;

Sizes; 1900x200x 1200 mm;

Mass: 250 Ig;

Joint development and production:
— Institute of Physics of the NASE;
— Aedcon Compary.
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TECHMICAL DETA:

Laser radiation wavelsngth: 1.064, 0,533, 0.265 am;
Pulss rapeliion reie: up 10 25 He;

Energy of u laser radieton pulss:

= for 1.064 pmi = up o 200 mJ,

- for 0.533 pm — up to 100 mJ,

— for 0.2356 pm — up to 20 md,

Heaight of maria: 30—150 pm;

Ouput of marking (average): 10 products in an hour; ;
Magnification of the TV system of the apparatus tabile: 401007

Developmet ad joint production:
— Institwbe of Physics of the NASE;

— Axicon Comparny.

Apoaratus for leser marking of gems and jowelries

I I.Stepanovw
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PLANT FOR LASER ENGRAVING "DUET"

The plant is designed for making of engravings on the surface of axidred plates of aluminum alloys and plates with paint
coatings for the purpose of fabrication of station-index plates and panels of devices as well as for marking of sheet materials
under the production conditions of the machine-building, instrument-making, metal-working, and other industries.

TECHMICAL DATA:
Waveiength: 1.064 pm;
Working field of the coondinane table: 100000 rm;
Accuracy of posifioring: 0.05 mmg
Widlth of engraved fnes: 0.01-0.1 mm;
Depth of engraved Bnes: 0.1 mm;
Overall dimensions:
~ coordinats table: 7001 700 1000 mm;
— power units (2 units)- B0CxB00E00 rm;
~ cortrol bery: TORTO0x1000 mm.

Developmet ad joint production:
= Institute of Physics of the NASE;

— Adcon Company.

B.I. !Iulnur
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BJ. Stepanov Institute of Physics Katlonal Academy of Sclences of Belarus

EQUIPMENT FOR FABRICATION OF IONIZING-RADIATION SOURCES

The special laser equipment is designed for welding and hermetic sealing of radicactive containers and can be used as a part
of a technological complex for fabrication of ionizing-radiation sources in closed radiative baxes for welding and hermetic
sealing of radioactive containers of medical and technological application.

Fleld of application: industry (fiaw detection, X-ray radiography, and others).

TECHMICAL DATA:
Laser-radiation wavelangth: 1.06 pm;
Regime of oparation. putsad,
Laser-pulse durstion: 10 msad;
Pl emergy; mo mone than 8 J;
Fepaliton rate: o mon than 503 Hz,

Awerage power: 100W,

Acoumcy of positioning of a sample: 10 pm. 1 mm — i
Development and production: 'i' i "-"
~ Institute of Physics of the NASB; _...._......._.
=Hdon Gy oHcA\\HOH

LASER DIFFRACTIONAL RELAXOMETER FOR INVESTIGATING CONDENSED MEDIA

The relaometer operates by the principle of dynamic gratings: a sample is exited by a pulsed laser, and a diffraction signal is
recorded by a comtinuous beam of an other kaser. it can be usad for quantitative analysis of the kinetic and amplitude
characteristics of different-nature ight-induced effects (including effects that do not manifest themselves in luminescence) in
volumetric materials and films, measuring the heat conduction, thermal certification of different media (including diamond-Bke
materials, and fims of submicron thickness), and investigating the properties of new types of kaser crystals and mechanical
properties of samples (velocity of sound, modulus of elasticity, and others).

TECHMICAL TIATA:

Time reschution: 10 nsec;

Minimum defectabie change in the refractive index: 108
Mindmum thickness of 2 sample: 1 m;

Mindrmum ransverss sbee of a samolec 0.8 mmg
Fange of change in the hest conduction: 0.01-2500 Wim K;
Period of grating: 20140 pm.

Development:
— Insbtute of Physics of the NASB.
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