UCCNEOOBAHUA KOHOEHCUPOBAHHBIX CPEQ HA PEAKTOPE UBP-2:
U3 NMPOLWLITOIO B BYAYLWIEE

.M. Ko3neHko

Jlabopamopusi HeumpoHHoU ¢hu3uku um. N.M.®PpaHKa,
O61beduHeHHbIlU UHCMumym si0epHbIx uccredosaHuu, 141980 [JybHa




IBR-2 High Flux Pulsed Reactor (FLNP JINR)

Put into operation since 1984

Based on experience with older generations
IBR-1 (1960), IBR-30 (1969)

Thermal neutron flux: 5-10%> n/cm?/s
Repetition rate: 5 Hz

Thermal neutron pulse

width 340 ps

D.l.Blokhintsev

In 1980th IBR-2 was the pulsed neutron source
s with the largest thermal neutron flux for scientific
v research in the world

Core

Stationary

) "= KENS ( KEK, Japan): 1:10%% n/cm?2/s, 15 Hz, 30 ps (1980)
IPNS (ANL, USA):  3:10% n/cm?/s, 30 Hz, 30 ps (1981)
MLNSC (LANL, USA): 7-104 n/cm?2/s, 20 Hz, 30 ps (1985)
ISIS (RAL, UK): 1-10%5 n/cm?2/s, 50 Hz, 30 ps (1985)

Main
movable
reflector
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Research Programme in Condensed Matter Physics using Neutron Scattering
Initiated in late 1960"

Yu.M. Ostanevich (1936 — 1992)



IBR-2 Spectrometers for Condensed Matter Research in the Beginning (1984)

DN-2 diffractometer (A.M.Balagurov, A.l.Beskrovny, B.N.Savenko, V.I.Gordeliy)

MURN Small angle neutron scattering spectrometer (Yu.M.Ostanevich, L.Cser,

A.B.Kunchenko)

NSHR Texture diffractometer (K.Feldmann, K.Walter)

KDSOG-M inelastic neutron scattering spectrometer in inverted geometry

(G.Baluka, I.Natkaniec, A.V.Belushkin)

DIN-2PI Inelastic neutron scattering spectrometer in direct geometry (IPPE,
V.A.Parfenov, V.G.Liforov, A.G. Novikov, A.V.Puchkov, E.L.Yadrovsky et al.)

SPN-1 Polarized neutron spectrometer (D.A.Korneev)

KORA Spectrometer for correlation analysis (N.Kroo, P.Pacher)
DIFRAN Diffractometer with perfect crystals (Yu.A.Aleksandrov)

Incident beam flux

Advantages of time-of flight neutron scattering
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Real time neutron diffraction (DN-2, since 1985)

Minimal measurement times from 0.2 s, typical

values t ~ 0.5 - 5 min.

In other world neutron centers even nowdays,

y typical values t ~ 1-5 min.

G.M.Mironova (1944-2022)

Time evolution of structural phases in ice

during the heating of the phase VIll from
94 to 290 K with a rate of 5K/min
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A.M.Balagurov, O.l.Barkalov et al, JETP Lett. 53, during 1 neutron pulse (0.2 s).

30 (1991).
Neutron diffraction in pulsed magnetic fields

(SNIM-2, since 1988)
Magnetic field pulse amplitude: upto 12 T

P . Cr303(224l-‘

1 *.‘,{ - Magnetic field pulse duration: 0.5 -3 ms
VN 0.1 5 ) "“‘A“:',ﬁ Spin flop transitions of Cr,0; in
(1537'_2'3220) %’%—“ﬁi - pulsed magnetic fields
o ti* i Relative intensity (1,,-15)/1, for 224 peak, derived
* ..::F . from neutron diffraction patterns of Cr,0; in
L ‘ pulsed magnetic fields up to 7.1 T. D.Georgiey,

h 1010 I“mzu‘ m_’,()l 1040 1050 1060 I]mn V.V.Nietz et aI., JINR Communication P14-92-400
y (1992).

Development of polarized neutron scattering
methods, including reflectometry (SPN-1, since 1985)

3amennuteas JByxauckoseiii  Konuuecxnit Cnvn-diwnnep Yien Ananusatop
npephisatens  nefitponoson flonspusatop olpadua HerexTopn
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V\!:ohrmh,.l ¢ ’
Wavelength dependence of reflection
coefficients for FeCo anisotropic thin film

in specular and off-specular direction.

First experiments by neutron radiography, neutron
activation analysis, development of mirror neutron
guides (since 1985)

0.1mm 0.5mm

Korneev spin-flipper. D.A.Korneev.
NIM 169, 65 (1980).

V.M.Nazarov
(1931-1994)

Time resolved experiment with

Cd plate with slits for boiling water

resolution test



From Pioneering Results towards Establishing of Novel Research Directions

Diffraction studies of biological Domain structure of ferroelectrics and
membranes ferroelastlcs in external electrlc flelds
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Diffraction pattern of DPL (DN-2) T = 210 K (DN-2). A.M.Balagurov, 1.D.Dutt,

A.M.Balagurov, V.I.Gordeliy, Kpatkne coobuweHus B.N.Savenko
OMAN 1- 84 (1984) (1983).
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Spectral density of vibrational states of CsHSeO4. Experimental density of Bose condensate in liquid *He
A.V.Belushkin, I.Natkaniec, N.M.Plakida et al., J. Phys. (DIN-2PI). I.V.Bogoyavlenskii,  L.V.Karnatsevich,

C 20, 671 (1987). J.A.Kozlov, A.V.Puchkov, Physica B 176, 151 (1992).

L.A.Shuvalov, Ferroelectrics 48, 163

SANS studies of polyelectrolltes
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SANS curves of polymetgacrylic acid PMA(H), PMA(D)
and their mixture (MURN). J.Plestil, Yu.M.Ostanevich
et al., Polymer 27, 39 (1986).

Determination of magnetic field penetration

depth into superconducting YBa,Cu;0, thin film
R(A) T
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Reflection coefficient as a function of neutron

wavelength component 4,. S.V.Gaponov, E.B.Dokukin,
D.A.Korneev et al., JETP Lett. 49, 277 (1989).



Development of High Resolution Fourier Diffractometry (1992-1994)
Collaboration FLNP JINR — PNPI - VTT (Finland) — 1zfP (Germany)
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V.L.Aksenov, A.M.Balagurov,
V.A.Trounov

P.Hiismaki

Neutron flux at sample position: 10’

n/cm2/s

Resolution atd =2 A, 20 =1520:

Ad/d = 0.0008

D-spacing range in high resolution

mode: 0.7-4 A
At~ 10 us



DN 12 Spectrometer for Studles of Microsamples

V.A.Somenkov Pro.52570.4gMO;
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Neutron diffraction patterns of anvils
Pry.5,5r.4sMNO; measured at selected
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d-spacing, A

pressures

Sapphire

cell

Starting configuration was created in
1993, final configuration in 1997,
designed in collaboration with NRC
Kurchatov Institute

V.L.Aksenov, A.M.Balagurov, B.N.Savenko,
D.P.Kozlenko, V.A.Somenkov, V.P.Glazkov

Main: Diffraction mode
Complementary: Inelastic incoherent
scattering mode in inverted geometry

Neutron flux at sample
position: 2-10% n/cm?/s

Sapphire anvil high pressure

Diffraction mode

Pressure induced hybridization of librational (L) and transverse optical (TO) modes frequencies in
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Generalized density of vibrational

states of NH,I at 10 GPa

Resolution at d =2 A,

20 =90°: Ad/d =0.015

20 =450 Ad/d = 0.022
D-spacing range: 0.8 - 13 A
Pressure range: 0 — 7 GPa

Temperature range: 10 — 300 K
V.P.Glazkov, D.P.Kozlenko et al., JETP Lett. 74, 415 (2001)



Further Development of IBR-2 Spectrometer Complex
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1992: Reflectometer with polarized neutrons REFLEX was
created (D.A.Korneey, L.P.Chernenko, V.I.Bodnarchuk).

1993: Inelastic neutron scattering spectrometer in inverted
geometry NERA-PR was created (l.Natkaniec, S.l.Bragin,
E.Brankowski, J.Mayer).

1997: SKAT texture diffractometer was created
(K.Ullemeyer, J.Heinitz, A.N.Nikitin, N.N.Isakov).

1999-2005: Implementation of the two detector system at
the small angle neutron scattering spectrometer, renamed
as YuMO (A.l.Kuklin, A.Kh.Islamov, V.l.Gordeliy).

2000: Fourier Stress Diffractometer FSD was created
(G.D.Bokuchava, A.M.Balagurov, V.V.Zhuravlev).

2000: Stress diffractometer for geophysical research
EPSILON was created (K.Walter, C.Scheffzuek).

2004: Reflectometer with polarized neutrons REMUR was
created (Yu.V.Nikitenko, V.L.Aksenov, H.Lauter, V.V.Lauter-
Pasyuk, A.V.Petrenko).

2000: N'ocypapctBeHHaa npemua PP 3a pasButune n peanusaumio HOBbIX METOAOB CTPYKTYPHOMU
HenTpoHorpacdpumm no metoay BpeMeHU nposieta Ha UMMNYNbCHbIX U CTalMOHAPHbIX peaKkTopax

B.J1.AkceHoB, A.M.banarypos, B.B.Hutuy, F0.M.OctaneBuu (JIH® OUAN), B.A . Kyapswes, B.A.TpyHoB
(NMAD), B.MN.MNa3kos., B.A.ComeHkoB (HUL| “Kyp4yaToBCKUN MHCTUTYT” )



The Main Research Directions in 1990th — 2000th

Neutron diffraction investigations of the structure and properties of new crystalline materials,
Investigations of noncrystalline materials and liquids by small-angle neutron scattering,
Neutron scattering studies of systems with complex surface,

Investigations of atomic dynamics of condensed matter by inelastic neutron scattering,

Investigations of texture and properties of rocks and minerals by neutron diffraction in a wide
range of temperatures and pressures;

Investigations of interrelation of textures and stresses in bulk materials



Structural Features of Hg-based Superconductors HgBa,Ca, ;Cu, O, .2,
V.L.Aksenov, A.M.Balagurov, V.V.Sikolenko et al., Phys. Rev. B 55, 3966 (1997), A.M.Abakumov, V.L.Aksenov et al. Phys. Rev. Lett. 80, 385
(1998), K.A.Lokshin et al., Phys. Rev. B 63, 064511 (2001), collaboration FLNP JINR — MSU
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D.P.Kozlenko et al., JETP Lett. 82, 212 (2005), Phys. Rev. B 78, 054401 (2008)



Cluster reorganization in polar fullerene solutions after water addition

Solutions of C60 in N-methyl-pirrolidone (NMP)

SANS
1] 3 o~ H,0 (> 40%) NMP (z = 32) about
4 i ® &
N ::x; ® o 1 month
v @ 4
E o014 ® 4
- fresh Cg/NMP old Ce/NMP D Ce/NMPH,0
D> 100 nm 10 <D <100 nm
00y GO NMP Transition from molecular to cluster state of C4, in NMP in time is revealed. Cluster stabilization takes
1 initialo . : :
— S — A =l place due to transformation of complexes Cy,-NMP. New complexes are soluble in mixture NMP/H,0.
01 ) " O.A.Kyzyma, L.A.Bulavin, V.L.Aksenoy, et al., Fullerenes, Nanotubes and Carbon Nanostructures (2008), O.A.Kyzyma,
g, nm M.V.Korobov, M.V.Avdeey, et al., Chem. Phys. Lett. (2010), V.L.Aksenov, M.V.Avdeev, O.A.Kyzyma, et al., Cryst. Rep. (2007)
Structural Features of Magnetic Fluids
Magnetic nanofluids Small-angle neutron scattering
9,-10‘“: em™? Pm -10"‘? et Magnetite in cyclohexane stabilized by
a b oleic acid (OA) and myristic acid (MA) and mixtures
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Radial distribution of nuclear (a) and magnetic (b) * shell § 1 om radius in organic
neutron coherent scattering density length of * % In collaboration with: CRR I OA/MA 1/1 nanofluids over
magnetite nanoparticles in ferrofluid. o i . o o oA interval of 2.5-5 nm by
B.Grabcev, M.Balasoiu et al., TUMIERTET CAE, Rl o1y o using mixtures  of
Magnetohydrodynamics 10, 156 (1994). “Kurchatov Institute”, Russia R N different surfactants.
Kyiv University, Ukraine e e
01 1
Institute for SSP&O, Budapest, Hungary q, nm"

GKSS, Geesthacht, Germany M.V.Avdeev, V.L.Aksenov, M.Balasoiu, et. al., J. Colloids and Interface

Science (2005)



Determination of Structural Features of Dendrimers
FLNP JINR - ISPM RAS
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Kuklin A.l., Ozerin A.N., Islamov A.Kh., Rogachev A.V., Gordeliy V.. et al., Polym. Sci. 44, 2124 (2002), J. Appl.

Cryst. 36, 679 (2003), Cryst. Rep. 52, 500 (2007).



Formation of 3D structures inside mitochondria
FLNP JINR — MSU (A.N.Belozersky Research Institute)

Heart mitochondria Hexagonal packing

Modification of the mitochondria / '

packing under osmotic swelling ARV .
S a=250A

4 W
The mitochondrion is the cell power plant ) < L

-
W
which produces the energy necessary to carry 2204 7y o s
on all cellular processes Lamellar packing : -

T.N.Murugova, V.l.Gordeliy, A.l.Kuklin, A.Kh.Islamov, L.S.Yaguzhinskii, Biophysics 51, 882 (2006), Cryst. Rep. 52, 521 (2007).
Studies of model stratum corneum membranes via neutron diffraction.
Nanostructure, hydration, and water diffusion in real time.

3 Polar heads
group

48% RH

3 0 aareae | 2T ta A : ‘7 R
i / - - i) CH, group
-1 CH, group

7% RH

i “Brick and mortar” model of the SC. The neutron scattering length density of the

; / Ceramide 6 molecules create armature CER6/Ch/PA/ChS membrane with the composition
sswri  reinforcement of the “mortar” 55/25/15/5 at 60% humidity and 32C for the cases
nanostructure. of 8, 20 and 50% D,0 content.

Stratum corneum (SC) is the Neutron diffraction patterns measured in real time from

major barrier for water and lipid membrane at the IBR-2. . .
J N. Yu. Samoylova, M. A. Kiselev, A.l.Beskrovny, A. M. Balagurov, Phys. Solid State 52, 1050 (2010)

2l [PEnEEIe N. Yu. Samoylova, M. A. Kiselev, A. M. Balagurov et al. Eur. Biophys. J. 34, 1030 (2005)



Proximity effects in superconducting/magnetic layered nanostructures
FLNP JINR — RUB (Germany), KFKI RIPNP (Hungary), ILL (France)

V(33)/Fe(3.2)/[V(3.2)/Fe(3.2)],, Cu(32nm)/V(40nm)/Fe(1nm)/MgO
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For the first time antiferromagnetic ordering
caused by superconductivity was observed

T.=3.7K Yu.N. Khaydukov, V.L. Aksenov, Yu.V. Nikitenko et al,

V.L.Aksenov, Yu.V.Nikitenko et al., Cryst. Rep. 52, 381 (2007) J. of Superconductivity and Novel Magnetism 24, 961 (2011)
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Crystal structure of scandium
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Crystal structure of RCu,Si,

Lattice Dynamics of Metal Trihydrates
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INS spectrum of YH; and total phonon density of states calculated for different

structure models

V.E.Antonov et al., Phys Rev. B 73, 054107 (2006)

Crysal field effects in RCu,Si, compounds
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E.A.Goremychkin et al., JETP 83, 738 (1996)
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Non-destructive control of residual stresses in products and materials

G.D.Bokuchava, A.M.Balagurov, V.V.Sumin, A.V.Tamonoyv, Yu.V.Taran 200
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Texture analysis of rock samples from Kola superdeep borehole, depth 8.5-10.5 km (Russia)

Pole figures (0001) and (11-20) of quartz in amphibolite rock samples

T.l.lvankina, A.l.Nikitin, Izvestiya, Physics of the Solid Earth 40, 334 (2004).



SPECTROMETER COMPLEX AFTER IBR-2 MODERNIZATION (PERFORMED DURING 2007-2012) FOR
CONDENSED MATTER RESEARCH

EPSILON

REMUR P
'iol
:
REFLEX-P

) -

GRAINS

Before IBR-2 After IBR-2 .

Modernization: ‘ Modernization: .
11 instruments in 15 instruments in

operation operation .

New instruments have been put into operation:
GRAINS Multifunctional Reflectometer for soft and liquid
interfaces (2013) M.V.Avdeev, V.I.Bodnarchuk, V.L.Aksenov,
H.Lauter;

DN-6 Diffractometer for Studies of Microsamples at Ultrahigh
Pressures (2013); D.P.Kozlenko, S.E.Kichanov, E.V.Lukin,
B.N.Savenko

NRT Neutron Radiography and Tomography Spectrometer
(2013); D.P.Kozlenko, S.E.Kichanov, E.V.Lukin, B.N.Savenko,
G.D.Bokuchava, A.V.Belushkin

Fourier Stress Spectrometer (2013). G.D.Bokuchava,
A.A.Kruglov, V.V.Zhuravlev

Major Upgrade:

SKAT and Epsilon Diffractometers for Geophysical Research
(2012);

NERA Inelastic Neutron Scattering Spectrometer (2012);

Reconstruction of DN-2 into Real Time Diffractometer RTD
(2016);

High Resolution Fourier Diffractometer (2016);

REMUR (Development of equipment for Isotope Identified
Neutron Reflectometry, 2018).



USER PROGRAMME AT THE SPECTROMETER COMPLEX OF MODERNIZED IBR-2 SINCE 2012

Access to spectrometers complex of IBR-2M for interested researchers (including JINR, JINR member states and
non-member states) is based on selection process by Expert Committees

me |BR User Club x + [~] - = X

&« > C @ ibr2jinrru &

IBR-2 User Club Register

HOME GENERAL INFORMATION FLNP VISIT IMPORTANT DATES USER COMMITTEE FEEDBACK CONTACTS

Work schedule of the IBR-2 reactor in 2021

U\m\ & w IBR-2 Status: OFF
&

Next cycle: September 20 (starts at 6 PM) — October 2 (ends at 6
PM), 2021

[#21BR-2 Current Status

Useful information

» IBR-2 INSTRUMENTS with the list of REFERENCES
and RESPONSIBLE

» CONFERENCE CMR@IBR-2

» FLNP USER GUIDE

« FLNP ANNUAL REPORTS

* FLNP DNICM LABORATORY EQUIPMENT

y
i RerLex-p [ GRAINS
<[ e

From 163 proposals submitted for the 15t call in 2012 to 297 proposals received in 2021



Main research directions :

1. Condensed Matter Physics and Materials Science,

2. Physics of Nanosystems and Nanoscale Phenomena,

3. Physics of Complex Liquids and Polymers,

4. Biophysics and Pharmacology,

5. Applied Materials and Engineering Sciences.



Structural and Magnetic Phenomena in Low Dimensional van der Waals Magnetic Materials

Spin-induced negative thermal expansion in CrBr, Transition from 2D to 3D Magnetism in FePS;
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a) Neutron diffraction spectra of CrBr,, measured at various
temperatures. b) Crystal structure of CrBr; and layout of _ _
van der Waals layers. c) Temperature dependences of D.P.Kozlenko et al., npj Quantum materials 6: 19
lattice parameters and unit cell volume. d) Temperature (2021), (Q1, IF = 6.856)
dependences of intra-layer and inter-layer Cr-Cr distances. M.J.Coak,..D.P.Kozlenko et al., Physical Review X,

11 (2021) 011024 (Q1, IF = 14.417)
N.T.Dang, D.P.Kozlenko et al., Advanced Science
2206842 (2023) (Q1, IF =17.52)



Suppression of orbital and antiferromagnetic
order in LaMnOj; at high pressure

Magnetite Fe;0, demonstrates pressure-induced anomalous behavior
of magnetic and electronic properties of in vicinity of the structural

phase transition, occurring at P ~ 25-30 GPa
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cbarglng and dlscharglng processes (HRFD)
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Real-time studies of structural changes in Li-based accumulators during

J‘%

2400

Evolution of neutron diffraction patterns of Li accumulator with
LiFePO,+xV working substance during three cycles of charging-

discharging I.A.Bobrikov et al.,

J. Power Sources (2014)

by neutron reflectometry (GRAINS)
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STRUCTURAL FEATURES AND PHASE TRANSITIONS IN Fe-Ga GIANT MAGNETOSTRICTIVE ALLOYS
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A.M. Balagurov et al., Acta Cryst. B 75, 1024 (2019) T.N.Vershinina et al., J. of Alloys and Comp. (2022)



Magnetic nanoparticle assembling induced by non-homogeneous magnetic field at
interface by neutron reflectometry

(FLNP JINR — KNU - IEP SAS)
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A.V.Nagornyi, V.I.Petrenko, M.Rajnak, et al. Appl. Surf. Sci. 473, 912 (2019).



Effect of Magnetism on Superconductivity in Nb/Gd/Nb Trilayers

FLNP JINR - IMP Ural Branch RAS — MPI FKF (Germany)
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A study of vibrational dynamics of glass-forming single-phenyl-ring polar alcohols
JINR — INP Krakow (Poland)
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Schematic representation of the crystal structure (left) and generalized density of vibrational states of solid phases, i.e.,
crystalline (blue) and glass of isotropic liquid (red) at 5 K for 2-Phenylbutan-1-ol (BEP), 2-(Trifluoromethyl)phenethyl
Alcohol (2TFMP) and 4-(Trifluoromethyl)phenethyl Alcohol (4TFMP) (right). Dashed lines correspond to results of

theoretical calculation for tetramer clusters

E. Juszynska-Galazka et al., Phase Transitions 91, 170 (2018)



STRUCTURAL MODICIATIONS IN LIPID OBJECTS AT PRESENCE OF AMYLOID-BETA PEPTIDE
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temperature shift relatively to the main phase transition for DMPS OM®X (green
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O.l.lvankov et al., Scientific Reports 11, 21990 (2021)
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Prediction of Microscopic Residual Stress
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- FLNP JINR (Dubna, Russia),

- CENIM (Madrid, Spain),

- BAM (Berlin, Germany)

- Research Centre Re? (Re?, Czech Rep.)
- Uni. of Applied Sciences Upper Austria
(Hagenberg, Austria)

Intensity

lattice space d

Overview of the GP learning process

[1] L. Millan, G. Bokuchava, R. Fernandez, G. Gonzalez-Doncel et al., Journal of Materials Research and
Technology, 2023, V. 23, pp. 1543-1558.

[2] G. Kronberger, L. Millan, R. Fernandez, G. Bokuchava, G. Gonzdlez-Doncel et al.,
Applications in Engineering Science, 2023, (accepted).

es using Genetic Programming (GP)

A tree-like solution found
by GP for the first model

d", =—-0.5963- A —0.6695-17-(1.0699- AR —0.0525-S_ +
+1.3679)—21.1134-1_-(2.0095- AR +39.2555) +
+0.8268- AR, -(2823.2037- AR +98.7866) x

x(1.0987- AR —0.0525-S, +1.3679) +
+37.7815- AR +1.2053-S_ +23.3454

Solution found
by GP algorithym

ID Grain: 273
die: 2.3616 A
Oj: 109 MPa

©

ID Grain: 928
dlrllkl: 2.3538 A
Op: -143 MPa

&

ID Grain: 2449
dﬁkl: 2.3501 A
O7l1: =263 MPa

! 4

ID Grain: 2443
d;.llkl: 2.3676 A
o7%;: 301 MPa

Lattice spacing and residual microstress values
for some (111) grains calculated with the
expression found by GP using HeuristicLab



CRYSTALLOGRAPHIC TEXTURE OF MINERALS IN FOSSILS OF MOLLUSK SHELLS

Calcite (0006) PF Calcite (10-14) PF

Min 0.27
Max 1.96

Min 0.66
Max 1.55

Pole figures of Gryphaea dilatata with features of recrystallization,
guarry near the Sukhochevo village (6); red arrow — anomalous peak
of maxima sharpness

Calcite (0006) PF Calcite (10-14) PF

Min 0.65
Max 1.51

Pole figures of Gryphaea dilatata without the features of
recrystallization, quarry near the Sukhochevo village (6)

A.Pakhnevich, Nikolayev, D.; Lychagina T., Biology, 2022, 11, 1300

25D pole figures. A.V.Pakhnevich A.V., Nikolayev D.I., Lychagina T.N., Balasoiu M.,
Ibram O., Life, 2022, 12(5), 730.



Cultural Heritage Research by means of Neutron Tomography and Complementary Methods
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FURTHER DEVELOPMENT OF IBR-2 SPECTROMETER COMPLEX

Inelastic neutron scattering spectrometer BJN

Small-Angle Neutron Scattering/Neutron Radiography Spectrometer
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Summary
B pe3ynbTate MHTEHCUBHOIO Pa3sBUTUA METOAO0B pacceAHUA HEUTPOHOB Ha peaktope UBP-2 6bina co3pgaHa YHUKanbHanA
JKCnepuMmeHTasbHaA 6a3a ana meXXaucUMnNIMHapHbIX UCCIef0BaHNIA KOHAEHCUPOBAHHDIX cpea.

Pap metoguuecKMx U HayuvHbIX pe3ynbraTtoB, NOJIYYEHHbIX B pa3sHOe BpemsA Ha ycTtaHoBKax UBP-2, umen npopbiBHOMU
XapaKTep M OKasan 6osablioe BAUAHME HA Pa3BUTUE METOAO0B pacCesHUs HEMTPOHOB B mupe U GopMUPOBaHME HOBbIX
Hay4HbIX HanpaBJeHMUIK HA UX OCHOBeE.

JKCNepuMeHTaIbHbli oNbIT ucnonb3oBaHnAa UBP-2 cbirpan 6onbluyio posb B YOpMUPOBAHMU KOHUENLUU CO34aBaEMOrO
B Hactoswee Bpema European Spallation Source (ESS), pa3Butum BbICOKOMHTEHCUBHbIX METOAUK MAJIOYrNoOBOro
paccefaHnA, KOpPENAUUOHHDbIX meToaoB AudpakTomeTpun, ANPPaKTOMETPUN B peXXUMe peasibHOro BpemeHu, MetToaoB
nuccnepo0BaHU NPU BO3AEUCTBUN BbICOKOTO AaB/IEHUA U AP. HEUTPOHHDbIX METOA0B B APYrMX HEUTPOHHDbIX LLeHTpPaX.

B xoge nNpoBOAMMbBIX UCCAEOA0BaHUWA MOJIydeHa BaXKHAA 3IKCNepuMeHTasbHaa WMHPopmauuA, OKasaBwwaa 6osbluoe
BAUAHUE HA GOPMUPOBAHME U PA3BUTUA COBPEMEHHbIX NPeACTaBleHUI B 061acTAX NPOBOAUMDIX UCCNEeL0BaHUNA.

B HactosAwee BpemA 60nblIMHCTBO ycTaHOBOK WBP-2 umeloT napamertpbl, COOTBETCTBYIOLWME MUPOBOMY YPOBHIO,
oTAeNbHble YCTAaHOBKU ABAAKOTCA NepenoBbiMU B CBOMX 061acTaX uccnepoBaHUi.

Peanusauma nporpammbl nosb3oBaTesieid NO3BO/IM/IA OPraHM30BaTb AO0CTYN 3aMHTEPECOBaHHbIX Muccnepgosateneim us
OpraHmM3aumm Kak cTtpaH-ydyactHuy, OUAMN, Tak n apyrux cTpaH K yCTaHOBKaM peaKTopa.

MonyyeHHbI onbIT B CO34aHUN YCTAaHOBOK U AOCTUIHYTble pe3ynbTaTbl OyayT ABAATLCA HafeXHbiM GyHOAMEHTOM ANnA
pa3BUTUA IKCNEPUMEHTANIbHOM 6a3bl U HAy4YHOI Nporpammbl 6yayLMX HEUTPOHHbBbIX uccnegosaHum B JIHO.
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