POSTER REPORTS (LIT)
T.N. Zaikina, L.A. Filozova, R.N. Semenov, G.V. Shestakova
JOIN² Software Platform for the JINR Open Access Institutional Repository
In recent years, open scientific infrastructures have become an important trend for providing researchers, the state and society with scientific information. Worldwide research institutes and universities actively plan and implement archives of their scientific output.  The JINR Document Server (JDS — jds.jinr.ru) was based on the Invenio software platform (developed at CERN). The goals of JDS are to store JINR information resources and provide effective access to them. JDS contains many materials that reflect and facilitate research activities. 
In the framework of the JOIN2 (Just anOther INvenio INstance) project, the partners have improved and adapted the Invenio software platform to the information needs of JOIN2 users. Needs of JDS users are very similar to needs of JOIN2 users, so JINR decided to join the JOIN2 project. The JINR participation in the project will improve the functionality of the JINR Open Access institutional repository by reusing the code and further joint development. 

The key points are the JDS migration and adaptation to the JOIN2 platform and workflows. JINR joining to the JOIN2 project opens new challenges, for example, the enhancements required to handle the Cyrillic script for the correct authority records display have been implemented. This enhancement is applied to other national languages as well. It actually enables the system to handle whatever language in whatever script. Some of the JDS features are the following: records with media files (video lectures, seminars, tutorials); data import based on DOI, ISBN, ID from arXiv, WoS, Medline, Inspec, Biosis, PubMed; private collections with a working group identification; collection of authority records, namely Grants, Experiments, Institutions, Institutes, People, Periodicals; their link with bibliographic records.
JOIN² enables users, authors, librarians, managers, etc. to view the results of scientific work in a useful, friendly form and provide rich functionalities in the simplest way. The JOIN² workflow covers several verification layers of user data, which exclude various types of errors, and provides a reliable information to end users. 
Программная платформа JOIN² для институционального репозитория открытого доступа ОИЯИ
I. Satyshev, S.G. Belogurov, B. Mauyey, V. Schetinin, E. Ovcharenko,

M. Kozlov3

Monte Carlo study of the systematic errors in the measurement of the scattering 15N ions by 10,11B
A series of experiments on the elastic scattering of 15N ions from 10,11B has been carried out at the U-200P cyclotron in the Laboratory of Heavy Ions of the Warsaw University using the charged particle detection system ICARE. The measured differential distributions are used for obtaining the theoretical interpretation in terms of the Optical Model for the pure elastic scattering and the Distorted Wave Born Approximation for the cluster transfer mechanism. The reliability of the interpretation depends on the systematic errors of the experiment. In this work, we report on a Monte Carlo study of such errors using the ExpertRoot simulation and the analysis framework based on the FairRoot package. The influence of such factors as the angular, spatial and energy spread of the beam, the energy loss and the multiple scattering in the target, as well as the influence of the dimension of the detector slit on the angular resolution of the detector and the reconstructed differential cross section were investigated. The Monte Carlo model allowed us to study the influence of the ion identification and the detection efficiency and the energy resolution as well. However, in the given experiment these factors were not of any importance. As a result, it was demonstrated that the reconstructed differential cross section was slightly different from the input one. The main reason for this distinction is the beam spot size at the target. The influence of the slit length is negligible; hence, it can be increased for a better detection efficiency. The developed software will be used for planning and analyzing similar experiments in the future.
Монте-Карло изучение систематических ошибок в измерении рассеяния ионов 15N на 10,11B
O.Yu. Derenovskaya, V.V. Ivanov, I.O. Vassiliev
Heavy fragments (3He and 4He) identification using the energy loss method in the STS detector of the CBM experiment
Currently the CBM experiment is being developed in GSI (Darmstadt, Germany) at the FAIR accelerator complex of the international collaboration with JINR. One of the aims of the experiment is to study the production of hypernuclei. Theoretical models predict that single and even doubly strange hypernuclei are produced in heavy-ion collisions with a maximum yield in the region of SIS100 energies. The discovery and investigation of new (doubly strange) hypernuclei will shed light on hyperon-nucleon and hyperon-hyperon interactions. In order to accurately measure the yields of hypernuclei and their lifetime, one should identify their decay products including 3He and 4He. In this paper, the possibility of the heavy fragments identification using the energy loss method in the STS detector was studied. The ωkn criterion was successfully adapted for the separation of doubly charged particles from singly charged particles. The combination of the energy loss method and ωkn criterion showed a high level of the background suppression and 3He and 4He identification.

Идентификация тяжелых фрагментов с помощью метода энергетических потерь в детекторе STS эксперимента СВМ
D.I. Priakhina, A.V. Nechaevskiy, V.V. Trofimov, G.A. Ososkov, D.M. Marov
Chinese IHEP Data Center Simulation
The Laboratory of Information Technologies (LIT) at the Joint Institute for Nuclear Research (JINR) developed a system for simulating storage and processing of data from large scientific experiments, i.e. the SyMSim (Synthesis of Monitoring and Simulation) software complex. 

The software complex was applied to design systems of storage and processing large amounts of data. A web site was developed for the interaction with the simulation program. The site allows one to create a simulated infrastructure in a design view by placing necessary components in a certain field, to configure equipment parameters and look through simulation results in charts.

In 2018, the software complex was adapted for the computing center of the Institute of High Energy Physics (IHEP) of the Chinese Academy of Sciences. A simulation of the IHEP data center was conducted together with Chinese colleagues. The parameters from the monitoring tools database of the IHEP computing infrastructure and some experimental data of BESIII were used as input data for simulation. The simulation results allowed making a choice of the network topology in order to improve its performance.
Моделирование центра обработки данных

Института физики высоких энергий Китайской академии наук

T. Karamysheva, O. Karamyshev, V. Malinin, D. Popov
Algorithms and Methods for High Precision Computer Simulations of Cyclotrons for Proton Therapy: The Case of SC202

Effective and accurate computer simulations are highly important in the accelerator design and production. The most difficult and important task in the cyclotron development is a magnetic field simulation. It is necessary to achieve the accuracy of the model that is higher than the possible deviation of the magnetic field in a real magnet. An accurate model of the magnet and other systems of the cyclotron allows one to perform beam tracking through the whole accelerator from the ion source to the extraction. While high accuracy is necessary during late stages of research and development, the high performance of simulations and the ability to swiftly analyze and apply changes to the project play a key role during early stages of the project. The techniques and the algorithms for high accuracy and performance of the magnet simulations have been created and used for the development of the SC202 cyclotron for proton therapy, which is under production by the collaboration of JINR (Dubna, Russia) and ASIPP (Hefei, China). 
Алгоритмы и методы высокоточного компьютерного моделирования циклотронов для протонной терапии на примере SC202
POSTER REPORTS (FLNP)
P. S. Nekhoroshkov, J. Bezuidenhout, M. V. Frontasyeva, I. I. Zinicovscaia, N. S. Yushin
Neutron activation analysis in analysis of peculiarities of accumulation of macro and microelements in molluscs from the coastal zones of South Africa
Molluscs accumulate several trace elements in high amounts in correspondence with the environmental ratios. The neutron activation analysis was used as the main technique for determination of 40 elements in soft tissues of 90 natural molluscs from 6 stations along the South African coast. The procedure of NAA was carried out at the REGATA facility of the reactor IBR-2, in FLNP, JINR. For comparative analysis, the ratios of key elements-markers of anthropogenic and terrigenous component were estimated in the model zone of Saldanha Bay. 

The model stations with constant anthropogenic impact of the routine city coastal emissions were chosen and corresponded to two different types of water areas in region of Saldanha Bay (which were studied earlier). The obtained concentrations in all other stations were compared with values from model stations to demonstrate the level of anthropogenic influence at the current conditions.
Preliminary results revealed that such elements as Ti, Cr and others (V, Sc, Th etc), which were taken as a markers of terrigenous matter reached high values at the almost all stations along African coast in comparison with model polluted station at the Saldanha Bay. But elements which can be used as a markers of matter of anthropogenic origin (Zn, Se, As, Br) reached higher or close level of values at the Hout Bay and Waterfront stations in the Cape Town water area. The samples from Durban contains the highest level of terrigenous component, which was indicated by such elements as Ti, Cr, Fe etc. This trait was characteristic of other coastal station but on a smaller scale. This can be reason for increasing of concentrations of several elements, which were connected with resuspended terrigenous particles accumulated by molluscs in and after storm seasons.
The study will be proceed in the frame of the “Mussel Watch” project which expanded to new areas of the African coast, and other species of molluscs..
Нейтронный активационный анализ в исследовании особенностей накопления макро и микроэлементов в моллюсках прибрежных зон Южной Африки
I. Zinicovscaia, D. Grozdov, N. Yushin, T. Ostrovnaya
Metal removal from complex effluents using yeast Saccharomyces cerevisiae
Yeast Saccharomyces cerevisiae were used to remove metal ions from four copper-containing synthetic effluents The effect of pH, initial copper concentration and equilibrium time on copper, iron, nickel and zinc ions biosorption was studied. Metal soption by biomass was assessed using neutron activation analysis and atomic absorption spectrometry. Langmiur, Freundlich, Temkin and Dubinin–Radushkevich equilibrium models have been assessed to describe the experimental sorption equilibrium profile, while pseudo-first order, pseudo-second order, Elovich and the intra-particle diffusion models were applied to describe experimental kinetics data. Maximum sorption capacities have been calculated by means of Langmuir equilibrium model and mean free sorption energies through the Dubinin-Radushkevich model. Saccharomyces cerevisiae can be successfully applied for complex wastewater treatment.
Извлечение металлов из комплексных стоков дрожжами Saccharomyces cerevisiae
N. Yushin, K. Vergel, I. Zinicovscaia
Assessment of heavy metal deposition in central Russia using moss biomonitors, neutron activation analysis and GIS technologies

Moss biomonitoring technique was applied to study the spatial distribution peculiarities of atmospheric deposition of heavy metals on the territory of the Moscow, Tver and Yaroslavl regions. The elemental composition of samples was determined by neutron activation analysis and atomic absorption spectrometry. To identify the main sources of air pollution multivariate data analysis technique – factor analysis was applied. To illustrate the deposition patterns of element pollutants, GIS technology was used to produce distribution maps. In studied regions industrial activity and transport are the main sources of air pollution.
Оценка атмосферных выпадений тяжелых металлов в центральной России на основе метода мхов-биомониторов, нейтронного активационного анализа и ГИС технологий
G.S. Ahmadov, D.B. Berikov, Yu.N. Kopatch, V.V. Novitsky, A.M. Gagarsky, G.V. Danilyan, V. Hutanu, J. Klenke, S. Masalovich, H. Deng
T-Odd Angular Correlations in the Emission of Prompt Gamma Rays and Neutrons in fission of Uranium by polarized neutrons
T-odd angular correlations in ternary nuclear fission (TRI and ROT asymmetries) were studied with the aim of finding a violation of Time Reversal Invariance (TRI) in neutron-nuclear interactions. A nonzero T-odd effect was discovered in an experiment to measure asymmetry in the emission of light charged particles in the 233U ternary fission (TRI effect), which was performed at a high-flux ILL nuclear reactor in Grenoble by the collaboration of Russian and European institutions. As it turned out, the effect is not associated with violation of T-invariance, but can be explained by a complex mechanism of the fission process. Later, the ROT effect was observed in the emission of prompt gamma-rays and neutrons in fission of 235U and 233U, although its magnitude was an order of magnitude smaller than in the emission of α-particles in ternary fission. All experiments up to now were performed with cold polarized neutrons, which suggests a mixture of several spin states of the compound nucleus, the relative contributions of which are not well known. Our work presents the results of the first experiments to measure the ROT effect in the fission of 235U by hot polarized neutrons at the POLI facility of the FRM2 reactor in Garching with neutron energies of 0.06 and 0.3 eV. The latter energy corresponds to the position of the first isolated resonance of 235U. 

Т-нечетные угловые корреляции в эмиссии мгновенных гамма-лучей и нейтронов деления урана поляризованными нейтронами
N.A. Fedorov, D.N.Grozdanov, Yu.N. Kopach, V.R. Skoy, I.N. Ruskov 

and TANGRA collaboration
Measurements of the gamma-ray yields from (n,xγ) reactions on the TANGRA setup

The project "TANGRA" (TAgged Neutrons & Gamma-RAys), aimed at experimental investigations of important for nuclear science and engineering nuclear reactions induced by fast neutrons, is realized at JINR. The main purpose of the TANGRA is the detailed studying the ~14 MeV neutron inelastic scattering on atomic nuclei using tagged neutron method (TNM).
The tagged neutron method gives two main advantages in this type of experiments: it reduces significantly the background from the reactions of neutrons with surrounding materials (shielding, the detector itself, etc), and it allows to unambiguously identify those gamma-ray peaks which are originated from the investigated target by comparison of spectra taken inside and outside the coincidence time window.

The neutron generator ING-27 is used as a neutron source. The maximal intensity of the “tagged” neutron flux in 4π geometry is 5×107 с–1. The α-particles are registered by a 64-pixel α-detector with a sensitive pixel dimensions 6 × 6 mm2. The detector is located at a distance of 100 mm from the tritium-enriched target. To perform precise investigation of the γ-ray spectra emitted in (n,xγ) – type reactions an ORTEC GMX3083PLS HPGe detector was used. The number of the emitted neutrons was counted; neutron fluxes inside the target were calculated using Geant4.

Impact of the gamma-quanta and neutrons scattering inside the sample and detector’s case has to be taken into account because it can significantly change the efficiency of γ-quanta registration. Moreover, sizes of the sample have to be optimized to obtain more accurate results. 

The results of the measurements, as well as Geant4 Monte Carlo simulations used for applying geometrical corrections will be presented.
Измерение выходов гамма-квантов в реакциях типа (n,xγ) на установке «ТАНГРА»
D.N. Grozdanov, Yu.N. Kopach, N.A. Fedorov, V.R. Skoy, I.N. Ruskov
Gamma-ray response function of NaI(Tl) and BGO scintillation detectors
In Joint Institute for Nuclear Research (JINR, Dubna, Russia), in the framework of the project TANGRA (TAgged Neutron and Gamma Rays) we continued the experiments for studying the inelastic scattering of fast neutrons on some important for nuclear science and technology isotopes. The created experimental setup allows obtaining a precise information about the angular and energy distributions of gamma-quanta resulting from the inelastic scattering reactions of 14.1 MeV neutrons on complex nuclei. The information about these distributions is important for testing theoretical models that describe the neutron-nuclear reactions and is needed for improvement the accuracy of the fast neutron elemental analysis.
Due to the variety of physical processes occurring during the interaction of γ-quanta with the detector substance, in the energy spectrum occur a broadening of the γ-quantum total energy absorption peak and formation of various components.
To solve this problem, it is necessary to determine the response function of the detector of γ-quanta, which accounts for the most significant processes occurring during the interaction of γ-rays with the detector media nuclei.
The aim of this work is to build a response function, which allows to approximate the energy spectra obtained in the simulation of the experiment by GEANT4.
The 7-component analytical function that was constructed considers the Compton scattering of gamma-quanta in the detector, as well as the effect of the formation of electron-positron pairs with the possibility of subsequent emission of annihilation photons, and their scattering on the atom electrons.
Функция отклика для сцинтилляционных детекторов NaI(Tl) и BGO
N. V. Rebrova, S. V. Gorunov, A. I. Frank, G. V. Kulin, M. A. Zakharov
Measurement of Surface Acoustice Wave Amplitude by Laser Light Diffractometry

The physics of the interaction of neutrons with surface acoustic waves (SAWs) is of great interest. Experiments on neutron diffraction by SAW may be considered not only as a clear demonstration of the non-stationary quantum effect and a test of the quantum mechanics predictions but also as a sensitive test of the validity of the concept of the effective potential of matter in the case of large accelerations. The point is that SAW arise due to periodical oscillation of the near-surface layer of matter that moves with alternative velocity and acceleration. For a SAW with a frequency of tens MHz this acceleration reaches a value of 107g. 

Recently, we performed a number of experiments on diffraction of cold and ultracold neutrons by travelling SAWs. To correctly interpret experimental data and compare them with theoretical predictions, it is necessary to know the amplitude of the surface wave.
We present results of measurements of SAW amplitude for single crystal of lithium niobate (LiNbO3) performed by laser light diffractometry method. The dependence of the SAW amplitude on the power supplied to the input electrodes of the crystal is obtained. The relationship between applied power and voltage at output electrode was established, which will allow us to conveniently control the amplitude of SAW in planned neutron experiments.
Измерение амплитуды поверхностной акустической волны методом лазерной
A.Yu. Nezvanov, V.A. Artem’ev, V.V. Nesvizhevsky, E.V. Lychagin
Parameters estimation of nanodispersed media within simulation of low-energy neutron transport
Nanodispersed media are promising materials with unique physical and chemical properties. Nanoparticles with the size d coherently scatter penetrating radiation with the wavelength λ to the angles of the order of ~λ/d. Intensive coherent scattering of neutrons with energies from 2.5∙10-4 to 5.1 meV (the velocities are 7–1000 m/s; λ ≈ 0.4–60 nm) on nanodispersed powders of diamond particles with sizes of d ≈ 4–5 nm allowed to design the most efficient reflectors of low energy neutrons. Such reflectors can be used in the technique of physical experiment as well as for extracting, delivering and focusing cold, very cold (VCN) and ultracold neutrons. The use of diamond nanopowder in the construction of neutron guides and neutron reflectors will allow increasing the density of VCN in the experimental zone, equivalent to multiple power increases of a nuclear reactor.
The development of adequate physical models is a necessary task for reliable interpretation of experimental results and planning of practical applications of neutron reflectors. The earlier developed models have described with acceptable accuracy the interaction of neutrons with diamond nanopowders produced by the detonation synthesis. The applicability of calculating models strongly depends on the ability to determine the properties of nanodispersed media. As an alternative approach, it is proposed to estimate the unknown parameters of nanopowders numerically.
In this paper, poorly known parameters of diamond nanopowders are estimated via numerical simulation methods. Different cases for the multiplicity of scattering on individual nanoparticles of Ns ≤ 10 and Ns > 10 are considered. The packing coefficient of individual nanodiamonds in the primary aggregates of the unmodified nanopowder is estimated. The content of the diamond phase in the fluorinated nanopowder is estimated. The nitrogen content, which is the main neutron absorber in the fluorinated nanopowder, is estimated. The obtained estimates allowed us to describe the experimental data with sufficient accuracy. It is concluded that it is necessary to take into account the interference effects for a more accurate description of the angular characteristics of neutron scattering in the case of Ns ≤ 10.
Оценка параметров нанодисперсных сред из моделирования переноса нейтронов низких энергий
