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WEDNESDAY, APRIL 26t

Presidium of the National Academy of Science of Belarus
Nezalezhnasci Ave., 66

09.00-11.00 Registration (lobby of the Presidium)

MORNING SESSION

Opening Ceremony
(Large Conference Hall)
Chair: Sergei Kilin

11.00-11.10 Vladimir Gusakov (Chairman of NASB Presidium),
Welcome speech

11.10-11.20 Alexander Shumilin (Chairman of the State
Committee of Science and Technology of the Republic of Belarus),
Welcome speech

11.20-11.30 Sergei Kilin (Vice Chairman of NASB Presidium),
Welcome from the Program Committee, Cooperation in nuclear
physics: history, achievements and future

11.30-12.10 Remo Ruffini, Welcome from the ICRANet and
public lecture

12.10-12.40 Richard Lednicky, JINR Cooperation with Belarus

Joint photo of the Symposium

13.00-14.00 Lunch



WEDNESDAY, APRIL 26t

Presidium of the National Academy of Science of Belarus

AFTERNOON SESSION

New demands, new frontiers in nuclear research
(Large Conference Hall)
Chair: Valentin Orlovich

14.00-14.30 Klaus Peters, Studies of Hadron Structure and
Dynamics with PANDA at FAIR

14.30-15.00 Yuri Potrebenikov, The international mega-
science project NICA at JINR

15.00-15.30 Alexander Milstein, High-energy physics at
Budker Institute of Nuclear Physics

15.30-16.00 Coffee break

16.00-16.30 Roberto Tenchini, The High Energy frontier in the
next twenty years and more

16.30-17.00 Tomofumi Nagae, Strangeness Nuclear Physics at
J-PARC

17.00-17.30 Peter Geltenbort, ILL - the World's Flagship
Centre for Neutron Science

18.30-21.30 Conference dinner



THURSDAY, APRIL 27th

Presidium of the National Academy of Science of Belarus

MORNING SESSION
1
Searching for cutting edge tasks for experiments in
particle and high energy physics, development of the
theory
(Room 216)
Chair: Yurii Kurochkin

9.00-9.30 Viacheslav Kuvshinov, New Experimental and
Theoretical Tasks in Modern Particle and Nuclear Physics
9.30-9.50 Viktor Tikhomirov, Crystal applications in high
energy physics for new phenomena observation and acceleration
technology development

9.50-10.10 Juozas Vaitkus, The collaboration of Lithuania and
CERN

10.10-10.30 Alexander Pankov, Prospects for identifying new
physics scenarios at the CERN LHC

10.30-10.50 Yurii Kurochkin, Development of the model of
hadrons as Coherent states on the horosphere of the Lobachevsky
momentum space

10.50-11.20 Coffee break

New detecting and accelerating technologies.
Instrumentation for experiments at accelerators
(Room 216)

Chair: Mikhail Korjik

11.20-11.40 Rainer Willi Novotny, Crystals for Calorimetry:
From TAPS to PANDA



11.40-12.00 Kai-Thomas Brinkmann, Hardware for the
PANDA Detector at the FAIR Facility

12.00-12.20 Hans-Georg Zaunick, Construction and Assembly
of the first slice segment for the PANDA-EMC

12.20-12.40 Valery Dormenev, PWO crystals for precise
calorimetry at PANDA Experiment

12.40-13.00 Valery Kozhemyakin, Modern technologies and
devices in nuclear instrumentation

MORNING SESSION
2
ICRANet-Minsk Workshop
(Room 100a)
Chair: Gregory Vereshchagin

9.00-9.50 Marco Muccino, What can we learn from Gamma-
Ray Bursts?

9.50-10.40 Yerlan Aimuratov, GRB 120729A and Sub-Class of
S-GRBs: Phenomenological Approach

10.50-11.20 Coffee break

ICRANet-Minsk Workshop
(Room 100a)
Chair: Gregory Vereshchagin

11.20-12.10 Alexey Aksenov, Numerical simulations of the
gravitational core collapse and Supernova

12.10-13.00 Stanislav Komarov, Redshift of a finite - size
object that moves in external Schwarzschild gravitational field

13.00-14.00 Lunch



AFTERNOON SESSION
1

JINR-Belarus joint research
(Room 216)
Chair: Vladimir Baryshevsky

14.00-14.30 Sergei Maksimenko, Belarus science and
engineering in JINR: current status

14.30-14.50 Sergei Kulikov, Development of neutron detectors
for the spectrometers of the IBR-2 reactor (in Russian)
14.50-15.10 Stanislav Pakulyak, JINR training programmes
15.10-15.30 Sergey Tyutyunnikov, Study of interaction
relativistic beams with deep subcritical systems

15.30-16.00 Coffee break

JINR-Belarus joint research
(Room 216)
Chair: Yuri Potrebenikov

16.00-16.30 Yuri Kulchitsky, Soft-QCD physics with experiment
ATLAS at LHC

16.30-16.50 Juan Suarez Gonzalez, The Institute for Nuclear
Problems BSU in High Energy Physics Projects

16.50-17.10 Valery Shalyapin, EXAFS Spectroscopy on the
Kurchatov Source of Synchrotron Radiation

17.10-17.30 Elena Kokoulina, High multiplicity study in
hadron and nuclear interactions at LHEP of JINR

17.30-17.50 Dmitriy Maltsev, Material science approaches to
the problem of VVER-1000-type reactors lifetime extension
17.50-18.10 Mikhail Batouritski, JINR cooperation with
Belarus in the field of superconducting resonators (in Russian)
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AFTERNOON SESSION
2

New detecting and accelerating technologies
(Room 100)
Chair: Alexander Lobko, Viktor Tikhomirov

14.00-14.20 Marco Lucchini, Precision timing technologies for
future detectors at collider experiments

14.20-14.40 Sergei Tikhomirov, New time-resolved detection
technologies based on ultra-fast non-linear optical processes
14.40-15.00 Mikhail Korjik, New Detecting Materials and
Technologies for Future HEP Experiments

15.00-15.20 Oleg Boyarkin, Searching for the New Physics
signals at neutrino telescopes

15.30-16.00 Coffee break

New detecting and accelerating technologies
(Room 100)
Chair: Sergei Tikhomirov, Jouzas Vaitkus

16.00-16.20 Valentin Gilewsky, Antineutrino detector for
Belarus NPP

16.20-16.40 Viktor Tikhomirov, Optimization of the betatron-
based X-ray sources

16.40-17.00 Alexander Silenko, Quasimagnetic resonance in
storage ring electric-dipole-moment experiments

17.00-17.20 Alexander Lobko, Optimisation of LYSO-based cell
of electromagnetic calorimeter (COMET experiment, KEK, Japan)
17.20-17.40 Petr Evtoukhovitch, International Projects at
J-PARC
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AFTERNOON SESSION
3

ICRANet-Minsk Workshop
(Room 100a)
Chair: Marco Muccino

14.00-14.50 Kuantay Boshkayev, | - Love - Q relations in white
dwarf stars
14.50-15.30 Linnea Hjalmarsdotter, TBD

15.30-16.00 Coffee break

ICRANet-Minsk Workshop
(Room 100a)
Chair: Marco Muccino

16.00-16.50 Ivan Rybak, Evolution of cosmic topological defect
networks

16.50-17.40 Sergey Cherkas, Matter creation and anisotropy of
the CMB background in the alternative inflation - less cosmologies
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12

POSTER SESSION

THURSDAY, APRIL 27th
(Lobby of Presidium)
18.00-19.00

Dzmitry Shoukavy, Sergei Andrukhovich, Submersible
in situ gamma-spectrometer for radioactivity
measurement in the water environment

Igor Zhuk, Solid-state nuclear track detector technique
and accelerator-driven systems. Joint research of JINR
(Dubna) and JIPNR - SOSNY (Minsk). (in Russian)

Inna Serenkova, Physics studies: phenomenology of the
Standard Model and beyond at the Large Hadron Collider
Kristina Makarevich, Monte-Carlo method for radiation
shielding in medicine(in Russian)

Krystsina Usheva, Features of modelling and calculation
of two-group cross-sections for neutron reflector of VVER
nuclear reactor core in DYN3D code (in Russian)

Sergei Grishin, Creation and application of hardware-
software complex for on-board charged particles
spectrometer testing

Artem Kozlovskiy, Study of the development possibility
of protective screen surface from cosmic radiation by
using nanostructures based on d - metals

Yulia Aleksiayenak, Analytical investigations at the
reactor IBR-2

Hien Le, On distribution of ionization amplitudes of fission
ionization chamber (in Russian)

10 Viktor Andreev, Constituent quark masses in Poincare-

11

12

invariant quantum mechanics

Andrei Manko, The next-to-leading production hadron by
pomeron mechanism

Ekaterina Efimova, A combined X-ray powder diffraction
and EXAFS study of LaCo03
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13 Andrey Terletskiy, Multi-channel ADC electronics and
DAQ of BM@N setup (in Russian)

14 Viktor Red'kov, Elena Ovsiyuk, Lobachevsky geometry
and cosmological potential barrier with mirror properties

15 V. Kalinnikov, E. Velicheva, I. Khodasevich, A.
Grabtchikov, Experimental measurements of spatial
distribution for luminescence signal of cerium ions in
GSO:Ce scintillator

16 Philip Speransky, Modeling and optimization of a wide
aperture fourier high-resolution neutron diffractometer as
a system of independent detectors (in Russian)

17 Olga Solovtsova, Manifestation of Quark-Hadron Duality

in Electron-Positron Annihilation

7

Poster exhibition of CERN, the European Organization
for Nuclear Research, will be organized in the lobby of
Presidium of the NAS of Belarus
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FRIDAY, APRIL 28t

Presidium of the National Academy of Science of Belarus

MORNING SESSION
1
Computing technologies and data processing
(Room 216)
Chair: Michael Levchuk

9.00-9.30 Mikhail Galynskii, Alternative way to understand
the unexpected results of the JLab polarization experiments to
measure the Sachs form factors ratio

9.30-10.00 Mikhail Sergeenko, Saturating Regge Trajectories
in describing data from Jefferson Lab and LHC

10.00-10.30 Efrem Soukhovitski, Cooperation in Development
of the OPTMAN Code for Predictions of Optical Cross-Sections
with Guaranteed Accuracy Based on Sophistications of Nucleon-
Nucleus Interaction Theory

10.30-10.50 Andrei Tsytrinov, Determination of Higgs boson
spin in the diphoton channel with ATLAS data at LHC

10.50-11.20 Coffee break

Radiation technologies. Technical and research
capabilities of Belarusian nuclear physics R&D
organizations

(Room 216)

Chair: Andrei Kuzmin

11.20-11.50 Igor Tarutin, Current Technical State of Radiation
Therapy and Nuclear Medicine in Belarus (in Russian)
11.50-12.10 Onur Karaman, Neutron Contamination in 18 MeV
Medical Linear Accelerator

12.10-12.30 Hanna Kiyavitskaya, YALINA Subcritical Facility
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MORNING SESSION
2
User Meeting on Neutron Technics
(Room 100)
Chairs: Valentin Orlovich, Jerome Beaucour

9.00-9.30 Peter Geltenbort, Nuclear and Particle Physics
with Neutrons at the Institut Laue Langevin

9.30-9.45 Mikhail Korjik, Scintillating Materials for Neutron
Registration in a Wide Energy Range

9.45-10.00 Svyatoslav Sikorin, Andrei Kuzmin, In-Pile and
Out-of-Pile Tests and Researches on Fast Critical Assembly of High
Density Uranium Carbonitride LEU Fuel

10.00-10.20 Trevor Forsyth, Neutron for Biology

10.20-10.40 Natallia Strushkevich, Structural biology of
hemeproteins: X-ray limitations

10.50-11.20 Coffee break

User Meeting on Neutron Technics
(Room 100)
Chairs: Sergei Kilin, Trevor Forsyth

11.20-11.40 Jerome Beaucour, Duncan Atkins, Nikolai
Kardjilov, Alessandro Tengatini, Neutron Imaging for
Engineering and Archaeology

11.40-12.00 Alex Trukhanov, Features of crystal structure and
dual ferroic properties of the substituted M-type hexaferrites
12.00-12.20 Alexander Petrov, Double perovskite metal-oxide
ferrimagnetics as prospective materials for spintronics
12.20-12.40 Vadim Lakiza, Vadzim Koshman, Sergey
Linevich, Andrey Likhachev, Archaeological Investigations in
Belarus (on Example of Cooperation of ILL, NASB, Society of
Napoleonian Investigations (France) and Diving-Centre «Sea
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Pegas» (Belarus)): Materials, Interpretation, Achievements,
Perspectives
12.40-12.50 User Meeting Closing

MORNING SESSION
3
ICRANet-Minsk Workshop
(Room 100a)
Chair: Kuantay Boshkayev

9.00-9.50 Gregory Vereshchagin, Cosmic horizon for GeV
sources and photon-photon scattering

9.50-10.40 Ivan Siutsou, Anisotropy of optical depth in
relativistically moving media and its implications to GRB emission

10.50-11.20 Coffee break

ICRANet-Minsk Workshop
(Room 100a)
Chair: Kuantay Boshkayev

11.20-12.10 Yuri Vyblyi, Dark Energy and Scalar-Tensor
Theories of Gravitation

12.10-12.50 Alexander Silenko, Classical and quantum
dynamics of spinning particles with dipole moments: Towards
astrophysical applications

12.50-13.00 Symposium Closing (Room 216)

13.00-20.00 Excursion to Dudutki museum



ABSTRACTS
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Study of the development possibility of protective screen
surface from cosmic radiation by using nanostructures
based on d - metals

Artem Kozlovskiy
Institute of nuclear physics (Kazakhstan, Astana)

One of the actual challenges facing the developers of specialized
equipment (aircraft, rocket and space technology) is to ensure high
levels of operational reliability of devices and equipment under
conditions of increased level of radiation effects of various types
(electrons, protons and heavy charged particles, X-ray and gamma
radiation). It is known that absorbed radiation doses must be equal or
higher than 105> + 10° rad to irreversible changes occur in the
semiconductor microelectronic devices, in integrated circuits - 104 + 105
rad. Currently, the problem of the radiation resistance growth is
achieved in several ways: technological (the use of specialized processes
and materials during the production of on-board equipment and
integrated circuits), constructive - specialized trunks, local security
techniques of circuit - tripling-multiplexing methods and radiation-
induced defects simulation methods at the design stage of the integral
chips.

In this work, we have considered obtaining a multi-layer and composite
film materials based on different magnetic and non-magnetic metal
subgroups, studied their physical and chemical properties, as well as
conducted a theoretical calculation of the mean free path and
determined the absorption efficiency based on the heavy ions screening
experimental data.

New Experimental and Theoretical Tasks in Modern Particle
and Nuclear Physics

Viacheslav Kuvshinov
The Joint Institute for Power and Nuclear Research - Sosny (Belarus, Minsk)

1- QCD:
-Quark colour dissipation, instability of motion and stabilization by
Higgs-boson; order-chaos transition;
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-Squeezed and entangled states in jets;

-Strong instantons

2- QED:

-Luminosity for photon colliders (ye- and yy-collisions) taking into
account the nonlinear contributions in the inverse Compton scattering;
-Polarization of colliding electrons and photon of laser wave; parameters
of beams for effective boson Higgs investigation;

-Modernization of generator o’'mega by the advantages of diagonal spin
bases in which spin 4-vectors of fermions are expressed via their 4-
momenta.

Antineutrino detector for Belarus NPP.

New Detecting Materials and Technologies
for Future HEP Experiments

Mikhail Korjik
Institute for Nuclear Problems Belarus State University (Belarus, Minsk)

Presentation gives a review of the last results on the development of new
materials and detecting techniques for application in high energy physics
experiments. These materials and detecting techniques have to survive
in the harsh irradiation environment at experimental facilities of
forthcoming High Luminosity LHC and future FCC. A combining
approach to select scintillation materials to operate in different parts of
the detectors, particularly end cap parts and forward calorimeters is
considered.

Crystals for Calorimetry: From TAPS to PANDA

Rainer Willi Novotny
2nd Physics Institute, Justus-Liebig University Giessen (Germany, Giessen)

Organic and inorganic scintillators are among the most common used
detector materials and concepts in nuclear, medium and high energy
phsics as well as many fields of application such as medical tomography.
The development of high quality new scintillator materials has a long
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history in the collaboration between the Justus-Liebig-University and the
RINP at Minsk. In the revue of the last decades several new materials
have been elaborated, charcterized and applied in several test
experiments or operating detector systems. The report will focus on the
optimization and application of lead tungstate down to very low
energies, a general study of the mechanisms of radiation damage and a
possible recovery in-situ as well as the search for alternative materials to
become less sensitive to damage caused by high energetic hadrons. Many
developments have been directly triggered by the experience with the
operating calorimeter TAPS and the R&D for the future calorimeter of
the PANDA detector at FAIR.

Optimization of the betatron-based X-ray sources

Viktor Tikhomirov
Institute for Nuclear Problems Belarus State University (Belarus, Minsk)
Coauthors: D.V. Pozdnyakov, V.N. Linev, K.V. Sosenko
ADANI (Belarus, Minsk)

X-ray introscopy is an effective method of volumetric cargo inspection.
Along with linear accelerators betatrons can be used for X-ray
generation in introscopic cargo systems. Wide prospects of the latter
make it vital to increase betatron efficiency, manufacturability and
durability. To pursue this goal both new technology of betatron electron
injector manufacturing and X-ray generation target materials are
investigated. High-temperature ceramics with conducting electrode
sputtering instead of tantalum tin has been considered as injector
material. An electron emitting wire spiral from W with 2% CeO2 was
assumed to be long enough to apply a two-dimensional injector model
formulated in the plane normal to the spiral and parallel to the betatron
electron orbit. A usual rectangular greed was used for Poisson equation
numerical integration, while inclined segments of injector surface
intersections with the orbit plane were approximated by the step-wise
broken lines. To make the numerical integration stable at the large
ceramic dielectric constant, sharp dielectric surfaces have been smeared
by the transition layers for the dielectric constant increase. An implicit
integration scheme assured both high precision and stability of the
solution process at small number of iterations at each time step. The
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resultant electron flow space and angular distributions made it possible
to find the ceramic injector configurations providing a high electron
emission in a narrow angular region in the absence of the ceramic
surface irradiation by electrons. Tungsten targets, usually having 0.5-
1.5 mm thicknesses, are all over used for X-ray emission by accelerated
electrons. Since both the electron deceleration and X-ray quantum
absorption strongly and in different way depend on the target material
atomic number, the elements with the highest available atomic numbers,
such as tantalum, platinum and iridium, worth to be considered as a
possible target material. It was found that the application of platinum or
iridium target both increases the X-ray flux and reduces the thickness at
which the latter reaches its maximum from 1.5 to 1 mm. The electron
flux behind the target, which could harmfully irradiate the ceramic
injector, is also reduced therewith.

High multiplicity study in hadron and nuclear interactions at
LHEP of JINR

Elena Kokoulina
Joint Institute for Nuclear Research (Russia, Dubna)

The main results of high multiplicity events study at LHEP of JINR are
presented: the measurement of topological cross-sections at the high
multiplicity, the evidence of pionic (Bose-Einstein) condensation
formation for total high multiplicity, excess of soft photon yield in
nuclear interactions and other interesting phenomena studying of SVD-2
Collaboration.

Quasimagnetic resonance in storage ring electric-dipole-
moment experiments

Alexander Silenko
Research Institute for Nuclear Problems, Belarusian State University (Belarus,
Minsk), Joint Institute for Nuclear Research (Russia, Dubna)

A general theoretical description of a magnetic and a quasimagnetic
resonance is presented. This description is necessary for a detailed



22

analysis of spin dynamics in electric-dipole-moment experiments in
storage rings. General formulas describing a behavior of all components
of the polarization vector at the magnetic resonance are obtained for an
arbitrary initial polarization. These formulas are exact on condition that
the nonresonance rotating field is neglected. Quasimagnetic resonances
for particles and nuclei moving in noncontinuous perturbing fields are
considered. Distinguishing features of quasimagnetic resonances in
storage ring electric-dipole-moment experiments are investigated in
detail. The exact formulas for the effect caused by the electric dipole
moment are derived. We find and calculate for the first time the
difference between the resonance effects conditioned by the rf electric-
field flipper and the rf Wien filter. Main systematical errors are
considered.

Lobachevsky geometry and cosmological potential barrier
with mirror properties

Viktor Red'kov
B.I. Stepanov Institute of Physics NAS of Belarus (Belarus, Minsk)
Coauthor: E.M. Ovsiyuk
L.P. Shamyakin Mozyr State Pedagogical University (Belarus, Mozyr)

Recently it was shown that Lobachevsky geometry simulates an ideal
mirror, distributed in the space. The penetration depth of the field in a
such medium increases with increase of the energy of the field. Also, it
depends on the curvature radius of the Lobachevsky space. Since
Lobachevsky model enters some cosmological models of the Universe, by
using theses models we need to take into account the presence of the
«cosmological mirror». It effectively should lead to a redistribution of the
density of particles in the Universe. The earlier analysis assumed a static
character of the space-time geometry. In this report, the generalization
to the oscillating de Sitter Universe is given for the scalar and spinor
fields. It is shown that the vanishing factor in the metric of space-time
does not lead to a singular behavior of solutions of the wave equation for
the scalar field, instead solutions have simple phase factor behavior in
the time variable t, so the squared modulus of the wave function at turns
to be 1.
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Classical and quantum dynamics of spinning particles with
dipole moments: Towards astrophysical applications

Alexander Silenko
Research Institute for Nuclear Problems, Belarusian State University (Belarus,
Minsk), Joint Institute for Nuclear Research (Russia, Dubna)
Coauthors: Y.N. Obukhov
Nuclear Safety Institute (Russia, Moscow)
0.V. Teryaev
Joint Institute for Nuclear Research (Russia, Dubna) and National Research
Nuclear University “MEPhI” (Russia, Moscow)

Quite generally, astrophysical conditions are characterized by the
simultaneous presence of strong gravitational and electromagnetic fields
of different (usually nonstatic or nonstationary) configurations. To
understand the physical processes in these conditions, it is important to
explore the motion of fermion particles (electrons, protons, neutrons,
neutrinos) in these fields. We study the quantum dynamics of spinning
particles with dipole moments in the framework of the general-
relativistically covariant Dirac theory, and construct the exact Foldy-
Wouthuysen transformation for the most general case of a fermion in
arbitrary strong gravitational and electromagnetic fields. Quantum and
quasiclassical equations of motion are derived and a complete
consistency of the quantum and classical dynamics is demonstrated.
Applications to the case of the external wave configurations are
discussed.

Measurement of Neutron contamination in
18 MV Medical Linear Accelerator

Onur Karaman
Akdeniz University, Health Services Vocational School, Antalya
(onurkaraman@akdeniz.edu.tr)
Coauthor: A.Gunes Tanir
Gazi Unversity, Faculty of Science, Department of Physic, Ankara

Electron Linear Accelerators (linacs) used in radiotherapy treatments
produce undesired photo-neutrons when they are operated at energies
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above 10 MeV. However, the unwanted photo-neutrons production can
contributed to the dose delivered to the patients during
treatments.neutron contamination contributes to the risk of secondary
malignancies in patients. So, it is important to determine neutron dose
during radiotherapy treatment. In this study, it is aimed to investigate
the effect of field size, distance from axis and depth on the amount of in-
field and out-field neutron contamination using ElektaVmat accelerator
with 18 MV energy. The neutron spectra at the distance of 75, 150, 225,
300 cm from target and on the isocenter of beam were scored for 5x5,
20x20 and 40x40 cm?2 fields. Results demonstrated that the neutron
spectra and dose are dependent on field size and distances. Beyond
225 cm of isocenter, the dependence of the neutron dose on field size is
minimal. it is concluded that as the open field increases, the neutron
dose decreases. It is important to remember that when treating with
high energy photons, the dose from neutrons must be considered.

Alternative way to understand the unexpected results of the
JLab polarization experiments to measure the Sachs form
factors ratio

Mikhail Galynskii
The Joint Institute for Power and Nuclear Research - Sosny (Belarus, Minsk)

Joint Institute for Nuclear Research (Russia, Dubna)

In the one-photon exchange approximation we discuss questions related
to the interpretation of unexpected results of the JLab polarization
experiments to measure the Sachs form factors ratio Gg/Gu in the region
1.0 < Q% < 8.5 GeV2 For this purpose, we developed an approach which
essentially is a generalization of the constituent-counting rules of the
perturbative QCD (pQCD) for the case of massive quarks. We assume
that at the lower boundary of the considered region the hard-scattering
mechanism of pQCD is realized. Within the framework of the developed
approach we calculated the hard kernel of the proton current matrix
elements ] ;” for the full set of spin combinations corresponding to the

number of the spin-flipped quarks, which contribute to the proton
transition without spin-flip (Jg’ﬁ) and with the spin-flip (J °*). This
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allows us to state that (i) around the lower boundary of the considered
region, the leading scaling behavior of the Sachs form factors has the
form Gg, Gu ~ 1/Q¢, (ii) the dipole dependence (Gg, Gm ~ 1/Q*) is realized
in the asymptotic regime of pQCD when t >> 1 (t = Q%/4M?) in the case
when the quark transitions with spin-flip dominate, (iii) the asymptotic
regime of pQCD in the JLab experiments has not yet been achieved, and
(iv) the linear decrease of the ratio Gg/Gu at T < 1 is due to additional
contributions to ‘]sﬁ by spin-flip transitions of two quarks and an

additional contribution to J ,o° by spin-flip transitions of three quarks.

Studies of Hadron Structure and Dynamics
with PANDA at FAIR

Klaus Peters
GSI Helmholtz Centre for Heavy lon Research GmbH (Germany, Darmstadt)

The PANDA (antiProton ANihilation in DArmstadt) collaboration at FAIR
is a cooperation of more than 400 scientists from 19 countries. Its
central goal is the elementary understanding of hadrons using the power
of an antiproton beam. The vast difference in mass between the proton
and its constituents is a manifestation of the importance of
understanding the binding among quarks in the confinement regime.
Exotic hadrons with their non- conventional structure, such as multi-
quarks, hybrids, and glueballs will reveal uncharted properties of this
binding. Proton form-factor measurements, deep virtual Compton
scattering and the wide area of quark(-spin) dynamics as well as the
behavior of hadrons inside nuclear media are significantly
complementary aspects to understand the very nature of hadrons and
are vital pieces of the experimental program of PANDA as well. Thus,
open and hidden charm, lepton pairs and radiative channels, hidden
strangeness and hyperons are commensurable probes to explore the
imminent questions among bound states of QCD. The PANDA experiment
features a modern multipurpose detector with excellent tracking,
calorimetry and particle identification capabilities. Together with the
high-quality antiproton beam at HESR, unprecedented annihilation rate,
and sophisticated event filtering, it will be ideally suited to deliver
decisive contributions to this field.
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Material science approaches to the problem
of VVER-1000-type reactors lifetime extension

Dmitriy Maltsev
NRC Kurchatov institute (Russia, Moscow)

This work considers research directions on lifetime extension of VVER-
1000 reactor pressure vessel steels: The first direction is individual
radiation resource assessment for each reactor vessel, based on
accounting for the real chemical composition of steels (primarily nickel
and phosphorus content) and improving the normative approach due to
additional data of specific vessels surveillance specimens. Lifetime
extension is proved for Russian VVER-1000 reactor units of
Novovoronezh, Kalinin and Balakovo NPP. It became possible due to a
new normative approach to the individual radiation resource
assessment for the VVER-1000 reactor pressure vessels. The second
direction of lifetime extension is suggested for reactor pressure vessel
materials with high radiation embrittlement rate. This approach
assumes carrying out the recovery annealing of the most problematic
metal welds with high nickel content. The recovery annealing of
Balakovo NPP reactor pressure vessel (unit 1) is scheduled for 2018. e
For the advanced reactor pressure vessel steels with high thermal
stability and radiation resistance are developed - 15Kh2MFA-A mod. A
steel and its weld. 15Kh2MFA-A mod. A steel is decided to be used for
Ne1-4 RPV units production at Kursk NPP-2 (VVER-TOI Reactor) based
on radiation resource certification of these steels for pressure vessel
reactors with increased lifetime and power. Using this steel will provide
reactor pressure vessel lifetime up to 80 years or more, as well as
increase their safety.

Searching for the New Physics signals at neutrino telescopes

Oleg Boyarkin
Belarusian State University (Belarus, Minsk)

All particle physics phenomena within the range of energies available
today give impressive support to the standard model (SM) of the
electroweak interaction based on the SU(2). x U(1)y gauge group. Despite
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its enormous success one is widely believed that the SM is not the
ultimate truth, and, as a result, many other models have been proposed
to extend the SM.

In this note we consider the possibilities of the existing and planning
neutrino telescopes to detect the physics beyond the standard model.
Two processes with the ultra-high energy cosmic neutrinos ve.+e —=N.+e,
vete  >W +z are investigated. It is shown that at IceCubeGen2 and
ARIANNA we could observe manifestations of New Physics.

On distribution of ionization amplitudes of fission
ionization chamber (in Russian)
0 pacnpegesieHuH aMIVIMTy 4 UMITYyJIbCOB HOHU3allUU I/IOHI/I3aLU/IOHHOI>'I
KaMephbl JeJ1eHUuA

Hien Le
Belarusian State University (Belarus, Minsk)

B pa6oTe paccMoTpeH BOIpOC O pacnpefie/leHUd aMILIMTY A UMIYJIbCOB
MOHM3alUM B MMHUATIOPHON MOHU3ALUOHHON Kamepe feneHus (MK/[)
BCJIEACTBUE pa3bpoca ¢parMeHTOB JesleHUs 0 BeJHYMHAM 3apsja,
Maccbl U 3HEepPTruu JJisd MOTOKOB HEUTPOHOB C pas3jUyHON ¢opMoi
cnekrtpa. [lokaszaHo, 4yTo 3Mnupuyeckass OGYHKLIHUSA pacnpezesieHust
HMMIyJIbCOB 110 aMIJIMTY/l€ UMeeT ABAa MaKCUMyMa U CJabo 3aBUCHUT OT
$OopMBI 3HEPTETUYECKOT0 CIIEKTPA HEUTPOHOB.

Features of modelling and calculation of two-group
cross-sections for neutron reflector of VVER nuclear reactor
core in DYN3D code (in Russian)

Oco6eHHOCTH MOJAEeJIMPOBAHUA U pacyeTa ABYXTI'PYIIIIOBbIX ceyeHUu U A1
OTpakaTeJisl aKTUBHOM 30HbI peakTopa BBIP a1 koga DYN3D

Krystsina Usheva
Institute for Nuclear Problems Belarusian State University (Belarus, Minsk)
Coauthors: C.A. Kymenv, A.A. XpywuHckuii (Institute for Nuclear Problems
Belarusian State University), /. @. ba6uueg (The Joint Institute for Power and
Nuclear Research - Sosny (Belarus, Minsk))
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DYN3D - TpexMepHbId AWHAMHUYECKUW KOJ, HWCIOJIb3YIOIMUNACS s
pacyeToB JUHAMHUKH HEHUTPOHHO-QU3UYECKUX NMPOLIECCOB B aKTHUBHOHU
30HE PeaKTopa U YCHEelHO NPUMEHSIOUUNCA A/ KOHCEPBATHUBHBIX
OIIEHOK pacyeToOB MpU NPOBEJEHUH AETEPMUHHUCTHUYECKOTO aHaIu3a
6e3onacHocTU. O6bekTaMu B AuddysuonHoM kofe DYN3D saBiserca
otaeabHble TBC u oTpakaTesb. B JaHHOW paboTe pacCMOTpPEHDI
0COGEHHOCTH MOJEIMPOBAaHUS OTpaxaTessd [AJs aKTUBHOH 30HBI
peaktopa Tuna BBJP-1000 B npepusuoHHoMm MoHTe-Kapsio kope
Serpent. Mogiesin oTpaxartesisa pa3paboTaHbl TAKUM 06pPa3oM, YTO Obl
MOTOKX HEUTPOHOB B 06JIACTH OTPaXKaTeJ/Isl COOTBETCTBOBAIN KapTUHE
OTOKAa B NOJHOM MoOJeaud AaKTUBHOM 30Hbl peakrtopa. C
WCIOJIb30BaHMEM 3THUX Mojesjed B KoJe Serpent 6blaa paccuuTaHa
6ub/IMOTEKA [JBYXTPYIIIOBBIX CeYEeHUW [Js oTpaxaress, KoTopas
HCI0JIb3yeTcs AJs pacueToB B AuddysnoHHoM koge DYN3D. [IpoBepka
6UGJIMOTEKH CEYeHHUH JJIs1 OTpaXKaTessl IPOBOAMJIACH YTEM CPaBHEHHUS
3HaYeHUH Ko3pdUIMEeHTa KPUTHYHOCTH U  HOPMHUPOBAHHOIO
pacnpegesieHds1 3HEProOBbIJAEJNEeHUs JJi MOJHOU MOJeJU aKTUBHOU
30HBI. Pe3ysibTaThbl pacueToB JaHHbIX BeJUYUH B JUPDY3NOHHOM KoJie
DYN3D xopoio coriacyoTcsl C pacieTaMH MOJHOW MoJesn aKTUBHOMN
30HBI peakTopa B KoJie Serpent. Pa3HuIla pacciMTaHHOIO B JIBYX KOJaX
ko3ddunreHTa KpUTUIYHOCTH He npeBbimaeT 80 pcm. MakcumasbHas
pasHULla B pACCYUTAHHBIX 3HAYEHHUAX HOPMHUPOBAHHOIO 3HEPro-
BbI/IeJIEHHs] B TOIIMBHBIX COOpKaxX He mpeBbiaeT 2%, MpU 3TOM ee
cpe/iHee 3HaYeHMe N0 BCEX aKTUBHOU 30He He npeBbiaeT 1%.

Prospects for identifying new physics scenarios at the
CERN LHC

Alexander Pankov
INP BSU & ICTP Aff. Ctr. (Belarus, Minsk)

Kaluza-Klein models with extra spatial dimensions predict the existence
of the massive graviton states which can be produced as the real and
virtual particles in proton high energy collisions. In this talk we
summarize the prospects of discovery and identification of indirect and
direct effects of respectively large and warped extra spatial dimensions
in experiments of measuring the specific characteristics of the dilepton
and diphoton final states at the Large Hadron Collider. Virtual effects in
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the Kaluza-Klein models with large extra spatial dimensions can be
discovered by the specific behavior of the dilpton and diphoton
invariant-mass distributions, and their identification (in case of
discovery) can be performed by the analysis of their angular
distributions with integrated center-edge asymmetry. We find that the
LHC with nominal energy (14 TeV) and luminosity (100/fb) has a high
sensitivity to the cut-off parameter Ms in the models with large extra
spatial dimensions which is as large as 8.5 TeV (7.6 TeV) for their
discovery (identification) while the discovery (identification) on the
mass of the Randall-Sundrum graviton resonance is of order of 4.4 TeV
(3.1 TeV).

The Institute for Nuclear Problems BSU in High Enery
Physics Projects

Juan Suarez Gonzalez
Institute for Nuclear Problems Belarussian State University (Belarus, Minsk)

A review concerning the participation of INP BSU in high energy physics
(experiments ATLAS, CMS, CLICKdp), experiments at JLab and
participation in FCC is presented. An account of past achievements as
well as present status and perspectives for the future are given.

Monte-Carlo method for radiation shielding in medicine
(in Russian)
MeTon MonTe-Kapsio a5 pelieHus 3aa4 paAualluOHHON 3aL[UThI B
MeaulMHe

Kristina Makarevich
Research Institute for Nuclear Problems (Belarus, Minsk)

[IpuMepaMu HcmoJsib30BaHUs MeToaa MoHTe-Kapso (MK) B o6sactu
paZMallMOHHOM 3alUThl B MeAUIMHE CHAYXaT MCCAe[0BaHuS,
nposesenHble B HUU AIl BI'Y B 2013-2016 ropax B LesfX pelleHUs
HEKOTOPBIX 33/ad paJHalMOHHONW 06Ee30MaCHOCTH B YUYpEXAeHUIX
3/[paBOOXpaHeHHUs Pb npu BBIMTOJIHEHU U JleHTaJbHbIX
PEHTreHOAMarHoCTUYEeCKUX MCCAelOBAaHUM W JIy4eBOM Tepamuu Ha
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JINHEHMHOM yCcKopHTeJie 3J1eKTpoHoB (JIY3). [IpoBesieHO MoieIMpoBaHuEe
MpoLelyp KOHTAaKTHBIX peHTreHOoTpadUIecKUuX UCCIeJ0BAaHUN 3y60B C
ncrnosb3oBaHueM Metoza MK, peannsoBaHHoro B mporpamme MCNP.
[Tosry4yeHBbI TPOCTPAHCTBEHHBIE paclpe/iesieHrs MOTJIOMEeHHOW SHepTUH
B pedepeHTHbIX aHTOMaX, KOTOpble TO3BOJISAIOT  OLEHUTb
norjoieHHble U 3¢deKTUBHbIe [J03bl O006JyYeHHUs MallMeHTOB B
KOHKpeTHBIX NpoLeAypax AeHTalbHOU peHTreHorpa¢uu. C moMmouibo
MK wMopenvpoBaHHs ceaHca OOJIydeHHSI OOJBHOTO OIpe/eseHbl
KOJINYeCTBEHHbIE XapaKTEPUCTUKHA BTOPUYHOTO HEMTPOHHOIO MOTOKQ,
ob6pasywoierocs B rosoBke JIYJ. MojenupoBaHHe IOKasajlo, YTO B
CreKTpe HEWTPOHOB BOJM3M KYLIETKH NalMeHTa MNPHUCYTCTBYIOT B
OCHOBHOM OBbICTpble HEMTPOHBI CO CpeaHell aHeprued okosio 1 MaB.
HanpoTus, B clieKTpe HEUTPOHOB, NPOLIEJINX Yepe3 CTeHbl OyHKepa B
My/JbTOBOE MOMellleHHe YCKOPUTeJIsl, IPUCYTCTBYIOT TOJIbKO TeIlJIOBble
HEUTpPOHBI, 06pa3oBaBIIMECH B pe3yJbTaTe paCCesiHUS OBbICTPHIX
HEUTPOHOB B BO3JyXe M CTeHax OyHKepa. JddeKTuBHasd [03a
00/Iy4eHHUsI HEUTPOHAaMH PabOoTaloIIero NepcoHasa He3HAayWTeJbHA U
cocTaBJsieT He 6oJee 6°10-10 M3B Ha 0JHY MOHUTOPHYIO €AUHUILLY.

Optimisation of LYSO-based cell of electromagnetic
calorimeter (COMET experiment, KEK, Japan)

Alexander Lobko
Institute for Nuclear Problems, Belarusian State University (Belarus, Minsk)
Coauthors: V. Kalinnikov, E. Velicheva, Z. Tsamalaidze
(JINR, Dubna, Russia)
0. Missevitch INP, (Minsk, Belarus)
Y. Kuno, Osaka University (Osaka, Japan)

Reasons of the energy resolution degradation of the COMET
homogeneous electromagnetic calorimeter connected with non-paraxial
particle trajectories were analyzed. The method for improving the
uniformity of light collection of scintillation photons through the use of
optimal-type reflective materials and dedicated crystal wrapping
technique concerning high density scintillator was developed. The
angular distribution of deposited energy in the segmented calorimeter
was measured. Method of spatial reconstruction of electromagnetic
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shower and relevant energy correction - reducing the error of energy
measurement in the calorimeter during data handling was developed.

Development of the model of hadrons as Coherent states on
the horosphere of the Lobachevsky momentum space

Yurii Kurochkin
B.I. Stepanov Institute of Physics (Belarus, Minsk)

Possible interpretation of the model of hadrons as coherent states on
horosphere of the momentum Lobachevsky space in the terms of the
dynamics of quark states in the color constant field is presented.

JINR Cooperation with Belarus

Richard Lednicky
JINR (Russia, Dubna)

An information about Joint Institute for Nuclear Research in Dubna,
Russia, and its cooperation with the Belarus scientific centres and
universities is given.

Phenomenological Approach

Yerlan Aimuratov
University “Sapienza” (Italy)

We review the information on gamma-ray burst 140402A by recent
analysis and interpretation within the theoretical fireshell model.
Revealed exotic features are discussed. GRB 140402A is classified as a
genuine short gamma-ray burst demonstrating strong observational
evidences of the members of such a subclass. We also address some
issues of sampling procedure, namely focus on the criteria relating on
what one makes an inference on correlations and other types of
phenomenological dependencies. The fact is that many works including
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large surveys are based on statistical analysis of target sample, but the
criteria by which they were chosen do not always correspond to well-
grounded physical assumptions. In this light we implement a
comparative analysis and review on this topic.

Hardware for the PANDA Detector at the FAIR Facility

Kai-Thomas Brinkmann
I1. Physikalisches Institut, JLU GiefSen (Germany, Gief3en)

The PANDA detector will be one of the central experimental installations
at the FAIR facility. The setup of PANDA will be presented and the status
of all components planned to be installed will be discussed. Selected
details of test experiments and custom developments will be presented.

GRB 140402A and Subclass of S-GRBs:
The collaboration of Lithuania and CERN

Juozas Vaitkus
Vilnius University (Lithuania, Vilnius)

The report will review the collaboration of Lithuanian teams and CERN:
the interests and the results.

Manifestation of Quark-Hadron Duality in Electron-Positron
Annihilation

Olga Solovtsova
Gomel State Technical University (Belarus, Gomel)

From the point of view of the quark-hadron duality, we consider a
description of physical quantities and functions that are defined through
the function R(s), the normalized cross-section for the process e+e-
annihilation into hadrons, and connected with the Adler D-function. This
function defined in the spacelike region is a smooth function without
traces of the resonance structure and one can expect reflects more
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precisely the quark-hadron duality. We find a good agreement between
our results and the corresponding experimental data down to the lowest
energy scale that is not calculable within the standard perturbative QCD.
We investigate the reason of such good agreement and, as a result, we
formulate a criterion which we call the R-D self-duality.

Radiative corrections for Drell-Yan processes at LHC

Vladimir Zykunov
Joint Institute for Nuclear Research (Russia, Dubna)

NLO order electroweak and QCD radiative corrections to the Drell-Yan
process with high dimuon masses for experiments CMS LHC at CERN
have been studied in fully differential form. The FORTRAN code READY
for numerical analysis of Drell-Yan observables has been presented.

Belarus science and engineering in JINR: current status

Sergey Maksimenko
Institute for Nuclear Problems, Belarusian State University (Belarus, Minsk)

Current status of the activity of Belarusian research an engineering
organisations in is considered.

Constituent quark masses in Poincare-invariant quantum
mechanics

Viktor Andreev
Francisk Skorina Gomel State University (Belarus, Gomel)

The masses of the quarks in the Poincare-invariant quantum mechanics
are the constituent masses. Even in this framework it is possible to
obtain an estimate of the constituent quark masses from the Ward
identity for the axial current and the current quark masses.
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The next-to-leading production hadron by pomeron
mechanism

Andrei Manko
B.I. Stepanov Institute of Physics (Belarus, Minsk)
In this report the results of investigate of production hadron by
pomerom mechanism are presented. Total and differential cross are
obtained for the leading and the next-to-leading order for LHC.

Creation and application of hardware-software complex for
on-board charged particles spectrometer testing

Sergey Grishin
SSPA "Optics, optoelectronics and laser technology” (Belarus, Minsk)
Coauthor: V.A. Selyantiev

On-board multilayer scintillation spectrometers installed on spacecrafts
are widely used for investigation of flows, bursts and variations of
charged particles (electrons, protons, helium nuclei) in near-Earth space.
Reliability and metrological characteristics of such instruments depend
to a large extent on the quality and completeness of complex ground
tests and calibrations, which are performed using specialized automated
control devices. The report discusses the design concept, composition
and basic characteristics of hardware and software means intended for
automated monitoring of technical state and adjustment of scintillation
spectrometer electronic units. Presented are the results of spectrometer
testing using the created hardware and software complex, which
provides: power supply for scintillation spectrometer units; control
commands generation; simulation of interferences in the on-board
power network; information acquisition from spectrometer scintillation
blocks via 24 channels; logical signals selection and trigger signals
generation; evaluation of amplitude spectra and statistical processing;
scintillation spectrometer units testing; information arrays acquisition,
processing and transmission via telemetry channels; test results
recording and storage. Created hardware and software complex provides
automation of ground testing and control process, simplifies
development and debugging of algorithmic and software means, reduces
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time and labour intensity required for final adjustment of scintillation
spectrometer units.

Modeling and optimization of a wide aperture fourier high-
resolution neutron diffractometer as a system of
independent detectors (in Russian)
MojenupoBaHHe U OITUMU3ALMS IIUPOKOANEPTYPHOr0 HEUTPOHHOTO
dypre-audpakToMeTpa Boicokoro paspeutenus (P/BP) kak cucteMbl
HE3aBHCHUMBbIX €TEKTOPOB

Philip Speransky
Gosatomnadzor (Belarus, Minsk)
Coauthors: A.A. Xpywunrckuti, C.A. Kymenb HUU sanepubix npo6sem npu BIY
(Munck, Besnapycn)

[llupokoaneptypHbld DPypbe-aAudpakTOMETpP BBICOKOrO pa3pelieHus
(®/BP) npesHa3HaueH s UCCAe0BaHUM B 061acTU GU3UKHU TBEPLOr0
TeJla U MaTepuaioBeJleHUU W HCHOJIb3YeTCsl B Ka4yeCTBe JeTEKTOpa Ha
HCCIeIOBAaTENbCKUX S/IEPHBIX peakTopax. Llesibio onTuMu3anuu Gopmbl
JleTeKTopa SBJISETCAd CHIDKEHWEe 3aTpaT Ha NPOU3BOJACTBO TaKHX
JIeTEKTOPOB M yBeJuYeHHe uX 3PPeKTUBHOCTH. ONTUMH3ALUA
KOHOUTYpalUd W TNapaMeTPOB HEUTPOHHOTO JeTeKTopa 00paTHOro
paccesiHUs MyTeM pa3BUTHUSl AaHAJIUTHYECKUX U YHUCJIEHHBIX METO/OB,
MO3BOJINJIA ONPEIeNIUTh BKJIA/, B QYHKIMIO OTKJIMKA CIEKTPOMETPA KaK
KOHCTPYKI[MOHHBIX XapaKTEPUCTHUK, TaK U TEOMETPUYECKUX, CBI3aHHBIX
C TPOCTPAHCTBEHHOW OpHUEHTAIUEH CIEKTPOMETPa M OTJIeJbHBIX €ro
yacTed, a TakKXKe HCCIeOBaTh 3aBUCHUMOCTb XapaKTePUCTHK
CHeKTpoMeTpa OT pa3MepoB MHIIEHU, MapaMeTpPOB HEHUTPOHHOTO
TpaKTa, B YaCTHOCTH, TapaMeTPOB HEUTPOHHOTO Ny4YKa U MpephIBaTeIs.
Jia pellleHUs1 337la4v O MOUCKE AaHAJIUTUYECKOTO BHJA MOBEPXHOCTU
JIeTEKTOpa JJisi TOYeYHOW MHUIIEHW M MHIIEHH KOHEYHbIX pa3MepoB
KCIO0Jb30BaHbI METO/IbI BapUalMOHHOTO WCYUCJIEHUSA Jif ¢
NpeJCTaBJeHUs 3a7la4d B BUJle ypaBHeHUs JlarpaHxa-Jisepa. [JaHHas
MeTOJ0JIOTHSI MPUMEHSJIach paHee JJisl MOUCKa GOPMBI JeTeKTOpa, KaK
YHCJEHHOT0 pellleHUusl ypaBHeHuH Jlarpamxka-diiepa. [lo pesysbTaTam
BbIYMCJEHUN (GOpPMbl CHULBI JJI TOYEYHOM MHUIIEHH IOJyYeHO
AHAJIUTUYECKOE BhIPAXKEHUE.
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JINR cooperation with Belarus in the field of superconducting
resonators (in Russian)
CotpyaHuudectBo OUAU c Pecnybsnkoil besnapyce B o61acTu
CBEPXNPOBOAANINX YCKOPUTEJIbHBIX PE3OHATOPOB

Julian Budagov
Joint Institute for Nuclear Research (Russia, Dubna)

Kosna6opanus yuéHbix 1 cnerguanuctoB Pecny6mku benapycs ns HUU
Al Bry, Iy UP, ®THU u HIIL no matepuanoBenenur HAH Bemapycu
coBMecTHO ¢ ¢pusukamu OUAU paspaboTasna, U3TOTOBUJIA U UCIbITAIA
TPU  ONBITHBIX 00pa3lia yCKOPUTEJbHOTO  CBEPXIPOBOJSIIETO
HUOOUEBOr0 pe3oHATOpa 3JUIMNTHYEeCKOro Tuma Ha vactoty 1,3 ITo,.
PaGora wuHHMIMMpOBaHAa MNPOEKTOM MeX/yHAapOJAHOr0 JIMHEWHOrO
koJiaizepa (ILC — International Linear Collider). Bnepseie B Benapycu
Obl JOCTUTHYT CBEPXNPOBOJSIIUN pPEXUM pPabOThl Pe30HATOPOB H
BIEpBble  TOJYYEHO  MaKCUMaJjbHOe  3HauyeHhe  HarpyeHHOH
JNOOPOTHOCTU pe3oHaTopa, paBHoe 2,8101-10° npu a6GCOMOTHOM
corsiacoBaHuu pe3oHaTtopa ¢ CBY TpakTom: KCB =1,0000.

Current Technical State of Radiation Therapy and Nuclear
Medicine in Belarus (in Russian)

COBpeMeHHOE TeXHHN4YeCKoe COCTOAHHUEe lequofI Tepalruu U ﬂﬂepHOﬁ

MeauLMHBI B Pecniybsivike Benapyce. [lyTu Ux fanbHelLIero pasBUTHUA

Igor Tarutin
N.N. Alexandrov National Cancer Centre of Belarus (Belarus, Minsk)
Coauthor: 0.A. BapaHoseckuii

B nok/aze paccMaTpuBalOTCA NPoGJeMbl COCTOSHUA W JajibHeHIIero
pPa3BUTHUS TEXHUYECKOro O6GecreyeHUs JIyYeBOH Tepamnmuu U sAepHOU
MeaunuHbl B Pecniy6srike Benapych. O6¢cyxaeTcs npo6seMa nepeBoja
06JIydeHUs MAlMEeHTOB Ha MeAMIMHCKUX JIMHEHHBIX YCKOPUTEJISAX
3JIEKTPOHOB  BMECTO  raMMa-TepaneBTUYECKHUX  allapaTtoB C
ncrouHukamu 60Co, a TakKe J03WMeTpHUYECKOe obecredeHHe HOBBIX
MEeTOAUK JyueBOM Tepanuu. [IpuMeHeHUe CJIOXKHBIX HpPEIM3UOHHBIX
METOZOB  OGJyYyeHHUs MaLMEeHTOB C IIOMOIIbIKD  YCKOpHUTeJed
CyLeCTBEHHO MOBBICUJIO 3¢ deKTUBHOCTb COBpeMeHHOH
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BbICOKOTEXHOJIOTUYHON JIy4eBOW TepaluH, MO3BOJMWJIO MpaKTHYeCKH
CHU3WTh [JO MHUHMMyMa BO3HUKHOBEHME JIyYeBbIX peakLuh u
OCJIO’KHEHUH CO CTOPOHBI HOpPMaJbHbIX TKaHEd W KPUTHYECKHUX
OpPraHoOB, OKPYXKaIOIIUX OMYyX0JIeBbIe O4Yaru.

B AjepHOl MejaMIIMHe NpHUMeHEHHe COBPEMEHHBIX AWATrHOCTUYECKUX
3MHUCCHOHHBIX TOMOrpadoB, BKJWOYasd M[O3UTPOHHO-IMUCCHOHHBIE
ToMorpaduyeckue annapaThl c yAbTPaKOPOTKOXUBYLIUMHU
pPaZlMOHYKJN/AaMH, TO03BOJIMJIO CYLUIECTBEHHO YJYYLIUTb KayecTBO
onpezesIeHAs CTeleHH PacIpPOCTPAaHEHHOCTH OMYXOJIEBBIX IPOLIECCOB,
BbIpabaThIBaTh ONTHMAaJIbHbIE METO/bI Je4eHUs MalMeHTOB, a TaKXKe
NpOC/JEXUBaTh COCTOSSHHE NALMEeHTOB B IepUoJ, NOCJe OKOHYAaHUA
JIe4yeHHUs.

O6cyxaloTcd NMyTH JajbHeHIlero pa3sBUTHUS TeXHUYECKUX CPesCTB
JIy4eBOU Tepaluu U A/epHON MeJULUHBL.

The High Energy frontier in the next twenty years and more

Roberto Tenchini
INFN Pisa (Italy, Pisa)

I will review the prospects and opportunities for particle physics at
accelerators in the energy frontier regime. In particular I will discuss
hadron and lepton colliders at CERN and other major laboratories.

Saturating Regge Trajectories in describing data
from Jefferson Lab and LHC

Mikhail Sergeenko
B.I. Stepanov Institute of Physics of the Belarus NAS (Belarus, Minsk)

A nonperturbative approach of hard scattering of hadrons at high energy
is suggested. The hard-scattering mechanisms can be incorporated in an
effective way by using the so called “saturated” trajectory that is
independent of t at large momentum transfer. Regge trajectories are
usually assumed to be linear in t, but there are both phenomenological
and theoretical arguments supporting the idea of non-linear trajectories.
Saturated trajectories lead to the asymptotic quark counting rules that,
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model independently, determine the energy behavior of the cross section
at large -t. This approach was successfully adopted to explain the large
momentum transfer hadron-hadron and lepton-hadron interactions, as
well as several photon-induced reactions. The resulting model is simple,
economical in terms of number of parameters and most importantly
consistent (with studies in the resonance region for the determination of
these parameters), gives a reasonable and coherent description of all the
existing data of pion photoproduction at forward and backward angles
(differential cross-sections as well as single polarisation observables).

Submersible in situ gamma-spectrometer for radioactivity
measurement in the water environment

Dzmitry Shoukavy
B.I. Stepanov Institute of Physics of the Belarus NAS (Belarus, Minsk)

With the progress of nuclear technology, a numerous of anthropogenic
radionuclides have entered in the water environment, for example, as a
result of industrial discharges, nuclear accidents or military operations.
Therefore, radiation monitoring of the water environment has been
became an important task nowadays. We have developed and
constructed low-background submersible in situ gamma-spectrometer
on the basis of Nal(Tl) crystal for radioactivity measurement in the
water environment. The detector system has been tested and calibrated
both in a water tank using the reference sources and in natural
conditions. The Monte Carlo simulations have been performed using the
Geant4 code to study the detection efficiencies in a wide range of
energies in the water environment. Good agreement between the
experimental and simulated results was obtained.

The international mega-science project NICA at JINR

Yury Potrebenikov
Joint Institute for Nuclear Research (Russia, Dubna)

The mega-science project NICA (Nuclotron-based Ion Collider fAcility) at
the Joint Institute for Nuclear Research (JINR) in Dubna is a project for
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exploration of extreme states of matter and investigation of the nucleon
spin origin. The NICA complex is based on an operating accelerator
Nuclotron which is able to provide light- and heavy-ion beams in the
energy range optimal to experimental study of dense and hot baryonic
matter and quite sufficient for study of the nucleon spin structure using a
common experimental method: the investigation of collisions of nuclei at
relativistic energies in fixed target and collider experiments. A set of
superconducting rings, including collider, and 3 set-ups for fixed target
(BM@N) and collider (MPD and SPD) experiments will be constructed by
international collaborations. Current status and plans of the NICA project
is presented in this report.

Determination of Higgs boson spin in the diphoton channel
with ATLAS data at LHC

Andrei Tsytrinov
GSTU (Belarus, Gomel)

Here we discuss the discrimination of the Higgs boson spin decaying into
two photons at the ATLAS LHC against the hypothesis of a minimally
coupled spin-2 narrow diphoton resonance with the same mass and
giving the same total number of signal events under the peak. We show
that the center-edge asymmetry provide a strong discrimination
between the possibilities of spin-0 and spin-2.

Experimental measurements of spatial distribution for
luminescence signal of cerium ions in GSO:Ce scintillator

V. Kalinnikov, E. Velicheva,
Joint Institute for Nuclear Research (Russia, Dubna)

1. Khodasevich, A. Grabtchikov
B.I. Stepanov Institute of Physics (Belarus, Minsk)

Report contains experimental results of luminescence measurements for
Ce ions doped in GSO crystal with 120x20x20 mm size for applications as
a scintillator. The luminescence excited by laser radiation in the
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absorption band of GSO:Ce crystal. Our data show significant
inhomogeneity of the luminescence signal along and across the crystal.
Under assumption of the linear relationship between intensity of
luminescence and concentration of Ce ions we make conclusion that
concentration of Ce ions is inhomogeneous also. Data obtained are of
importance for estimations of characteristics for PETs and
electromagnetic calorimeters. This work was supported by the
Fundamental Research Foundation of Belarus (Grant F16D-007).

Crystal applications in high energy physics for new
phenomena observation
and acceleration technology development

V.G. Baryshevsky, V.V. Tikhomirov
Institute for Nuclear Problems, Belarus State University (Belarus, Minsk)

For forty years Belarusian researches have predicted a wide range of
crystal applications in high energy physics dedicated to new physical
phenomena observation, particle properties measurement, beam
control, generation and polarization. In particular, in 80-th the
possibility to observe the phenomena induced by a strong uniform
electromagnetic field was predicted and then demonstrated in dozens of
CERN experiments, in which both the synchrotron-like electron-positron
pair production and radiative cooling effect, enhancing the channeling
radiation, were discovered. Drastic enhancement of both radiation and
pair production processes in crystals can influence the functioning of
both the existing Compact muon solenoid electromagnetic calorimeters
at CERN and Fermi gamma-telescopes as well as can be applied to devise
more effective calorimeters and gamma-telescopes in future. Another
perspective application of the intensive synchrotron-like pair production
process in crystals is suppression of gamma-radiation background in
continuing experiments on rare kaon decays.

More phenomena, such as synchrotron-like dichroism and birefringence,
radiative electron and positron self-polarization, production of polarized
electron-positron pairs, electron spin polarisability, etc., will be possible
to observe in the framework of the started LHC extracted beam program.
A remarkable effect and channeling particle spin rotation in bent crystals
enables one to observe electron magnetic moment modification as well
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as to measure both magnetic and electron dipole moments of short lived
charm and beauty hyperons.

The successful functioning of both the planned high-energy Large
Hadron Collider phase and Future Circular Collider completely depends
on the efficiency of the superconducting magnet protection by their
beam collimation systems. Crystals provide unique possibilities of the
latter by efficient hazardous beam halo scraping in both channeling and
volume modes. To enhance the former the channeling efficiency increase
by the crystal cut and the latter - the effect of multiple volume reflection
from the atomic planes of one bent crystals, observed in a number of
experiments in CERN and IHEP, have been proposed.

In total the numerous phenomena predicted by Belarusian scientists
constitute now several directions of both fundamental phenomena
investigation and accelerator physics development with wide prospects
for international cooperation.

Modern technologies and devices in nuclear instrumentation
CoBpeMeHHbIe TEXHOJIOTHU U YCTPOKUCTBA B 1/IEPHOM
npubopoCTPOEHUH

B.A. KoxcemsikuH
YII «kATOMTEX» (Benapych, MUHCK)

OCHOBHBIM  3JIEMEHTOM NpUGOpPOB, anmapaTypbl UM  CHUCTEM,
MpUMeEHSIEMbIX B 06JIaCTH SAIePHO-QU3NIECKUX U3MepEeHUH, ABJSIOTCA
JIeTEeKTUPYIOIIe YCTPOMCTBA JJI1 PETruCTPAllUU PA3JUYHBIX BHU/[OB
sI/lepHbIX U3JydeHUd. CoBpeMeHHble TEXHOJIOTUM M YCTPOUCTBa
JIETEKTUPOBaHUs B 06JlaCTU  SJIEPHOTO0  NPUGOPOCTPOEHUS B
OOJIbIIMHCTBE CJIy4aeB OCHOBAaHbI Ha CO3/JIlaHUM U HCHOJIb30BAaHHUU
0JIOKOB JIETEKTUPOBAHUS, TMPEACTABJSIONNX COG0M 3aKOHYEHHbIE
WHTeJ/JIEKTyaJlbHble YCTPOUCTBA C TEM WJIM UHBIM BUJIOM UHTepQeiica,
obecIieyrBaOLIMM UX MOJKJI0YEHMe K annapaType ynpasJeHus, c6opa
U 00pabOTKH JIaHHBIX (YCTPOWCTBa O06GPAaGOTKHM M OTOOpaKEeHUS
WHPOpMaIMH, IEpCOHANbHble KOMITBIOTEPHI, CHCTEMBI BEPXHET'O YPOBHSA
U T.A.). B fok/j1aZie mpeAcTaBieH MUPOKUN CHEKTP pa3pabOTaHHBIX U
NPOMBIIIJIEHHO  W3TOTaBJHMBAaE€MbIX  HUHTE/JIEKTYaJbHbIX  OJIOKOB
JIeTEKTUPOBAaHUs HAa OCHOBE Pa3/IMYHbIX BUJIOB IETEKTOPOB o-, B-, Y-, X-,
N-u3jy4eHuH, QYHKLMOHAJIBbHO 3aKOHUYEHHbIX W HCIOJb3yeMbIX B
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006J1acTH 0O3UMETPUYECKUX, PaJUOMEeTPUUECKHUX, CIEKTPOMETPHUYECKUX
U JApyrux usMepeHuu. Pacnosiarasg Takoro psjpa ycCTpOWCTBaMHy,
NPOEKTUPOBLUIMKK  CHUCTEM, amnapaTrypbl, NPUOOPOB  MOJYYaOT
BO3MOXXHOCTb JJI1 TUOKOW U 3)PeKTUBHOW pa3paboOTKH ammapaTHO-
NpOrpaMMHBIX CPeJCTB Pa3/JIMYHOI0 Ha3HAa4YeHMs, BOCTPeOOBAaHHBIX Ha
MpaKTHKe. “UHTenneKTyaNbHbIE” 6J10KU WU yCTpOHCTBa
JleTEKTHPOBAaHUsI MeTPOJIOTMYeCKH 00eCcriedrBaloTCA NMPH BbINYCKe, YTO
3HAYUTEJBHO yNpoLlaeT KaJUOPOBOYHbIE NMPOLEeAYPhl AJs1 CUCTEMHBIX
vHTEerpaTtopoB. [Jlis  1mesned  MeTPOJIOTHYECKOro  obecredyeHHUs
npejjlaraeTcs psjJ, COBPEMEHHBIX 3JTAJIOHHBIX TI'PAJyUPOBOYHBIX
aBTOMATU3UPOBAHHBIX YCTAaHOBOK M TEXHHUYECKUX CpeAcTB (ramMma-
Jl03UMeTpus, HeUTpOHHAsA Jl03UMeTpHus, 6eTa-03uMeTpHus,
Jl03UMeTpUsl 0K0J0OHOBBIX YpOBHeH, $opMHpOBaHMe M0/ raMma-
M3JIyYeHUs] BBICOKUX 3HEPTUH, CNeKTPOMEeTpPHUs BBICOKUX 3HEpTrHil U
T.4.). Ha ocHOBe WCHO/NB3yeMbIX COBPEMEHHBIX JAETEKTOPHBIX
TEXHOJOTUM W YCTPOWCTB CO3JaH DAL KOHKYPEHTOCHOCOGHBIX
W3MepUTEeJbHbIX IPUOGOPOB, ammapaTypel M CUCTEM [Js  Iejed
paZilMalluOHHOTO KOHTPOJIA M fJlepHBbIX W3MepeHMH: CTallMOHapHble
raMMa-paJjioMeTphl, raMMma-ClneKTpoMeTphl, raMMma-6eTa-
CIEeKTPOMETpPbl [JJIs1 PaJUallMOHHOTO KOHTpPOJA INpob OKpyXaroliel
CpeAbl; CTalMOHApHbIE PAZUOMETPbl aKTUBHOCTH - U [3-HU3JIy4YarOL[UX
HYKJWZOB B 1pobax; CHEKTPOMETPbl H3JyYEeHUs  YeJIOBEKa;
NOPTAaTUBHbIE  CHEKTPOMETPhI-UAEHTUPHUKATOPBI; MOOHWJIbHBIE U
HOCHMBbIE pailaljMOHHbIe CKaHEPHI; 6ecCTP0600TOOPHbBIE CIEKTPOMETPHI
MOYBBI, CTpOMMaTepHaoB; NOTPY>KHble CIEKTPOMETpBI; NOHCKOBBIE,
Jlo3UMeTpUYecKHe U  CHeKTpOMeTpUYecKWe  yCTpoWcTBAa  AJi
OecM/IOTHBIX JleTaTeJbHbIX alllapaToB (caMoJieTbl, BepTOJIETHI,

KBaJI[pOKOITEPHI); J03UMeTpHUYECKHUE u CIIEKTPOMETPUUECKHE
YCTPOUCTBA /i1 POOOTOTEXHUYECKUX CUCTEM; aBTOMaTUYECKUE MTYHKTHI
paZiualilMOHHOT 0 KOHTpOJIA A cuctem ACKPO; CUCTEMbI

aBTOMATUYeCKON CHUTHa/IM3alUM O CcaMolojJep:KUBalolleiicsa IenHon
peaklyM; H3MepUTe/JbHble KaHalbl JJs1 CUCTEM paAHalMOHHOIO
KOHTpOJIS; TPAHCIIOPTHBIE U IelleX0/JHble paJihallMOHHble MOHUTODBI;
MHOToQyHKILMOHa/IbHbIE Jl03UMeTpbI-paIUOMETPHI; LI pOKast
HOMEHKJIaTypa 6JIOKOB [JIeTEKTUPOBAaHUS [JII HCIOJb30BAaHUS B
cuctemax ACPK; annapaTtypa asporaMma-chbeMKHU [JJisi NHUJIOTHPYEMBIX
CpeJCcTB; OJIOKM [JeTeKTHUPOBAaHMUA [IJI1 MHCIOJb30BAaHUSA B COCTaBe
JIOCMOTPOBBIX YCTAaHOBOK (PEHTI€HOBCKOT0 U YCKOPUTEJIBHOT'O THUIIOB);
YCTPOMCTBA AeTeKTUPOBaHUSA Ha ocHoBe SiPM; mpoyas anmapatypa u
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yCTpOWCTBA. 3HA4yMTeJbHasd 4YacTb W3 HUX CO3JaHa B paMKax
COBMECTHBIX PabOT W HMPOEKTOB C MeXAyHapoAHbIM y4dactueM (IAEA,
JAEA, NIST, CTBTO, PTB u gp. a Takxe psj BeAylLIUX POCCUHACKUX
opraHu3alnui).
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ON HISTORY OF INVESTIGATIONS
IN THE FIELDS
OF PARTICLE AND NUCLEAR PHYSICS IN BELARUS

The first scientific works, that
started development of the
elementary particle physics in
Belarus, were carried out by
Fedor Ivanovich Fedorov. This
young Belarusian physicist made
his post-graduate study in
Institute of Physics at the
Leningrad State University under
direct supervision of V.A. Fock at
1933-1936. He has applied the
new method, method of Fock's
functionals in the quantum field
theory, to solve actual problems
in quantum electrodynamics. He
calculated the natural width of

Fedor Ivanovich Fedorov  spectral lines and the cross-

(19.06.1911-13.10.1994)  sections of Compton scattering of
gamma-quanta on electrons. These results were the essence of the
thesis of F.I. Fedorov "On application of method of functionals to
some problems of radiation theory" (1936). Fedorov’s results in
theoretical optics (Drude-Born-Fedorov constitutive equations in
electrodynamics, Imbert-Fedorov shift for the reflected light
beam), acoustics, particle physics are well known in the world
scientific society. The basic ideas of the Fedorov covariant
approach to the elementary particle physics has been developed
in the book F.I. Fedorov, Lorentz group (Moscow, Nauka, 1979,
and second edition Moscow, URSS, 2003).
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Many well-known specialists in the particle physics and
general relativity have been prepared in the Fedorov scientific
school.

In the sixties F.I. Fedorov was the director-organizer of the
Joint Institute of Energetic and Nuclear Research.

The scientific school in the field of nuclear optics was founded
by Vladimir Baryshevsky. The several discoveries were made
including the phenomenon of nuclear precession of neutrons in a
pseudomagnetic field of matter with polarized nuclei [1964], the
phenomenon of rotation of the plane of polarization of hard
gamma quanta [1965 (theory), 1971 (experiment)].

The another scientific school was founded by Nikolai
Shumeiko on the basis of both Belarusian school by F.I. Fedorov
and Russian schools by S.M. Bilenky and academician D.V. Shirkov.
The new methods were developed for the covariant calculation of
radiative effects to observables for fundamental processes in high
energy physics (known as the Bardin-Shumeiko approach).

In Belarus, as well as in many other countries of the world,
the experimental base for realization of the modern experiments
in the particle physics is limited. It stimulates participation of the
Belarusian scientists in the work of the international research
centers like CERN, JINR (Dubna), DESY, etc., and participation in
the international scientific projects, such as ATLAS and CMS on
LHC at CERN.

The research in the field of particle physics in Belarus is
carried out at several institutions of the National academy of
sciences of Belarus: B.I. Stepanov Institute of Physics (director
academician N. Kazak), especially at the Center of Theoretical
Physics (head Yu. Kurochkin); Joint Institute of Energetic and
Nuclear Researches (director A. Kuzmin), as well as at the
Research Institute for Nuclear Problems of Belarusian State
University (director prof. S. Maksimenko), and at the physical
departments of the Universities of Minsk, Gomel and Brest.
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MODERN STATE OF THE FUNDAMENTAL PHYSICS
IN BELARUS

State support
State support of the fundamental physics in the Republic of

Belarus is conducted in the framework of the State Programs of
the Scientific Research (SPSR). More than 20 researchers
supported by the SPSR were among authors of the biggest
discovery of the 21st century-discovery of the Higgs boson.

The heads of the JINR, Russian Academy of Sciences, CERN
(Vladimir Kadyshevski, Alexey Sissakian, Victor Matveev, Robert
Aymar), spokesman of ATLAS project Peter Jenni had supported
realization of the SPSR in Belarus.

Belarusian Republican Foundation for Fundamental Research
The Belarusian Republican Foundation for Fundamental

Research (BRFFR) was established by the Decree of the
Government of the Republic of Belarus in May, 1991 in order to
strengthen financial support of fundamental and exploratory
research in areas of natural and technical sciences and
humanities, conducted by scientific organizations, higher
education institutions and individual scientists within priority
directions of such research. The main goal of the BRFFR is support
of science by the system of grants awarded on the competitive
basis in the priority research areas.
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COOPERATION

Belarus and JINR
Belarusian scientists closely cooperate with foreign colleagues
in the framework of Joint Institute of Nuclear Research in Dubna.

Institute of Physics of the Academy of Sciences of BSSR.
Beginning of the cooperation with JINR (Dubna) in the experimental
particle of physics. From left to right Deputy director
P. Apanasevich, professor Yu. Budagov (JINR), academician
F. Fedorov, professors A.Bogush and L. Moroz.

Belarus is a country-participant of the JINR. The Payment of
Belarus in the past few years varied around $ 1,000,000 per year.
Each year more than 25 mutual projects have been realized in 10
institutions and universities of Belarus in the correspondence
with Coordination plan Belarus-JINR. In particular, Joint Institute
for Power and Nuclear Research - Sosny actively participates in
JINR in an international project “Study of deep subcritical
electronuclear systems and feasibility of their application for
energy production and radioactive waste transmutation”. The
experiments are carried out in the framework of a wide
international collaboration “Energy + Transmutation” aiming at
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study of the ADS technology for energy production and
transmutation of radioactive wastes. More than 15 countries
around the world are presently members of the collaboration.

Joint project of Gomel international school of Young
Physicists on High Energy Physics (1971-1976) and subsequent
international school-seminar “Actual Problems of Microworld
Physics” had a significant impact on the development of the
particle and nuclear physics in Belarus.

Gomel school-seminar 2015

Belarus and CERN

Belarusian physicists from the National Academy of Sciences
(B.I. Stepanov Institute of Physics: Yu. Kulchitski) have taken an
active part in the ATLAS Collaboration (Spokesperson: Prof. Peter
Jenni, CERN) since 1994. Our main activity in the ATLAS
Collaboration framework is the hadronic Tile Calorimeter
(TILECAL) Subdetector Collaboration (Project leader: Prof. Marzio
Nessi, CERN). In TILECAL Sub-collaboration we work in close
contact with physicists from LNP in JINR (under leadership of
Prof. N. Rusakovich, Yu. Budagov).
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Basing on Memorandum of Understanding signed between
the National Academy of Sciences of Belarus and the CLIC
(Compact Linear Collider) project of CERN (Geneva), Joint
Institute for Power and Nuclear Research - Sosny participates in
an international collaboration CTF3 (CLIC Test Facility). The
project aims at the development, testing and extending of
technologies for construction of a e-/e+ linear collider as a future
option for detailed studies of the experimental physical results
obtained at LHC.

Peter Jenni in Minsk, in the B.1. Stepanov Institute of Physics

The main results obtained together with Belarusian
physicists are related to:
1. Participation in the Test Beam performance study on the CERN
SPS collider.
2. Investigation of hadronic energy resolution and linearity in the
energy range from 10 to 400 GeV.
3. Investigation of non-compensation of Tile and Combined
Calorimeters.
4. Investigation of hadronic shower development in the TILE
Calorimeter.
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One of the important ATLAS task is to study of the Bose-
Einstein correlations in pp-interactions in new energy region
7-14 TeV with the research goals to measure the radius and
chaoticity of like charged hadrons correlation in dependence of
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The dependence of the correlation radius of the pion pairs on
the multiplicity of charged particles. It is evident that when average
multiplicity of charged particles reaches 60 saturation - correlation

radius does not change with the increasing of average multiplicity

charged hadrons multiplicity, including new very high multiplicity
region, transverse momentum of charged hadrons, transverse
momentum of like charged pars.

The study of BEC in pp-collisions at 0.9 and in the new energy
region 7-14 TeV collected by the ATLAS experiment using the
minimum-bias and high multiplicity triggers was done
(Y. Kulchitsky).
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The Republican Enterprise “MZOR” manufactured the
absorber plates and interfaces for the CMS hadron calorimeter
end-caps, and also produced special assembly tooling. The work
was supervised by National Centre for Particle and High Energy
Physics BSU (N.M. Shumeiko et al.). Due to excellent quality of the
supplied hardware this work became a hallmark of Belarusian
contribution to CERN facilities. The work was awarded the CMS
Gold Medal in 2003.

D@ ™ L2 R cemam

Russian and Belarusian engineers at CMS end-cap
hadron calorimeter, CERN

The scientists and engineers of the Institute for Nuclear
Problems of Belarusian State University (R.V. Stefanovich et al,,
INP BSU) took an active part in the construction, adjustment,
testing, working and maintenance of the absorbers and mounting
systems.

Physicists of INP BSU (P. Starovoitov, A. Hrynevich et al.)
made the substantial contribution to analysis and calibration of
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hadronic jet events in ATLAS experiment data. Another group
(N.M. Shumeiko, J.G. Suarez et al, INP BSU) contributed to
calculation, modelling and data analysis of the background
processes in CMS experiment.

The INP BSU group lead by M. Korzhik was a driving force for
the development of the PbW04 (PWO) scintillation material for
the high energy physics detectors. Right now, PWO is the most
widely used detecting material in HEP detectors at collider
experiments. CMS ECAL based on PWO played a crucial role in the
discovery of the Higgs boson.

er Gektin
Korzhik

Inorganic
Scintillators for

Inorganic
Scintillators
for Detector

Systems Detector Systems

Physical Principles and Crystal
Engineering

B rNysb MATEPUM

Some monographs published with CERN and JINR experts and
dedicated to the radiation detectors and experiments at LHC

Basing on Memorandum of Understanding signed between the
National Academy of Sciences of Belarus and the CLIC (Compact
Linear Collider) project of CERN (Geneva), Joint Institute for
Power and Nuclear Research - Sosny participates in an
international collaboration CTF3 (CLIC Test Facility). The project
aims at the development, testing and extending of technologies for
construction of a e-/e+ linear collider as a future option for
detailed studies of the experimental physical results obtained at
LHC.
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Other international cooperation

B.I. Stepanov Institute of Physics is leading research
organization in Belarus in the COMET experiment - a new high
precision experimental search for the violation of the lepton
quantum number at the charge lepton sector at the Japan Proton
Accelerator Research Complex (J-PARC). This experiment would
provide a very large window on new physics beyond the Standard
Mode. The group headed by Dz. Shoukavy together with
colleagues from Budker Institute of Nuclear Physics SB RAS
developed an optimal algorithm of clustering for on-line energy
reconstruction of incident particles.

The COMET Collaboration

The Belarusian physicists from the National Academy of
Sciences (B.I. Stepanov Institute of Physics) take an active part in
theoretical and experimental investigations carried out at Budker
Institute of Nuclear Physics, Novosibirsk, (M.l Levchuk,
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D.M. Nikolenko, A.l. Milstein) as well as at Tomsk University
(M.I. Levchuk, A.l Fiks, V.N.Stibunov). Many new important
results have been obtained for numerical values of nucleon
polarizabilities and for m- and n-photoproduction on the both
polarized and unpolarized deuterons.

Collaboration between Belarus in particular JIPNR-Sosny and
International Atomic Energy Agency is very important to ensure
safety and security of nuclear research.

On October 8, 2014 was signed the Letter of Intention for
Cooperation between the National Academy of Sciences of Belarus
and the Institute Max von Laue-Paul Langevin which is one of the
world leading centers in the area of studies based on the use of
neutrons. Following reciprocal visits of the NAS of Belarus and ILL
representatives the potential directions for realization of mutual
activity were specified. Among these are the studies in the area of
structural biology and biochemistry, material science, healthcare
based on the use of neutrons and archeological artefacts studies.
Series of steps were made toward a formulation of research
initiatives for joint implementation.

New for Belarusian science in the field of relativistic
astrophysics is presented now by ICRANet-Minsk Centre, created
in close collaboration with international research organization
ICRANet (International Centre for Relativistic Astrophysics
Network) established in 2003. The ICRANet headquarter is in
Pescara, Italy. Belarusian physics have a long tradition of
gravitation research (0.S. Ivanitskaya, A.E. Levashov,
AK. Gorbatsievich, A. Minkevich etc.). The ICRANet-Minsk group
headed by I. Siutsou in B.l. Stepanov Institute of Physics of NAS
together with colleagues from other ICRANet organizations is
studying the mechanisms of emission from Gamma-Ray Bursts,
dark matter in galaxies, scalar-tensor theories of gravitation and
other relativistic astrophysics’ topics.



International conference in honor of
Ya.B. Zeldovich 95t Anniversary, 2009, Minsk

International conference in honor of
Ya.B. Zeldovich 100 Anniversary, 2014, Minsk

Obviously the scientific cooperation is very important for the
development of scientific research.
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