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8 June (Sunday)
Blokhintsev Laboratory of Tileoretical Phys%cs, J INR
10.30  Registration
11.00 Memorial seséién dedicated to D.I.Blokhintsév

V.G.Kadyshevsky, A.A.Logunov, E.P.Shabalin, A.N.Sissakian, V.I.Trukhin,
A.V.Zrodnikov

13.00 Lunch
Dubna Branch of the Skobeltsyn Institute of Nuclear Physics of MSU
Plenary Session

1500 V.L.Aksenov )
“IBR-2 Reactor in XXI Century”

1530 A.V.Gulevich
“Concept of Laser System Pumping with IBR - Type Reactor”

16.00 Coffee

16.30  S.V.Vorontsov .
“RFNC-VNIIEF Pulse Reactors Design and Operation Experience”

17.00 -K.Clausen : o
“The European Spallation Source ESS, a Visionary Top Class Pulsed Neutron

Facility to Europe’s Leadership in Science Using Neutron Beams”

17.30  V.S.Barashenkov
“From Obninsk to Dubna -How to Combine Atomic Reactor with Accelerator?”

9 June (Monday)
Dubna Branch of the Skobeltsyn Institute of Nuclear Physics of MSU
Plenary Session
09.00 V.N.Shvetsov

“Direct Measurement of the Neutron-Neutron Scattering Amplitude at Pﬁlsed Reactor
YAGUAR: Current Status of the Experiment”



09.30

10.00

10.30

11.00

11.30

11.50

12.10

12.30

12.50

13.10

15.00

15.20

15.40

16.00

»

L.B.Pikelner :
“About Nature of the Parzty Violation Eﬁect at the Interacnon of Neutrons with Lead

Isotopes”

H.Lauter
“Ability of Polarised Neutron Reﬂectometry to Study Artzf icial Magnenc Structures”

Th.Rekveldt
“Neutron Spin-Echo for SANS and Reflectometry”. .

Coffee

Parallel Sesswns

Sessnon “Cold Moderators”

Yu.Ya. Stavisski
“The Giant Pulses of Slow Neutrons in Beam-dumps of Proton Accelerators for
Superhigh Energies”

E.P.Shabalin
“Conception of Cold Moderator with Solid Aromatic Hydrocarbons”

H.Tietze-Jaensch
“The ESS Moderator Concept and Instrument Layout of the Short Pulse and Long

Pulse Target Stations”

Y Kiyanagi
“Neutronic Studies on High Efficiency Cold Neutron Moderator for Pulsed Neutron

Sources”

H.Conrad
“Inelastic Neutron Scattermg and Spectral Measurements of Advanced Cold

Moderator Media”

Lunch

J.R.Granada

“Neutron Scattering Cross Sections of Cryogenic Materials: Preliminary Results for

Mesitylene”

I Natkaniec
“Inelastic Neutron Scattering on Solid Solutions of Methyl Derivatives of Benzene

< Selected as Promising Cold Moderator Materials”

S.Kulikov
“Radiation Properties of Prospective Moderator Materials”

Coffee
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16.30

16.50

17.10

11.30

11.50

12.10

12.30

12.50

13.10

15.00

15.20

15.40

Session “Complex Solutions”

M.Balasoiu } o
“Structural Studies of Ferrofluids by Small-Angle Neutron Scattering”

G.Klose
“Determination of Multilamellar Vesicle Portions in Extruded Phospholipid
Dispersions by SANS”

M.A Kiselev
“What Can We Learn About Veszcle Structure from Small-Angle Neutron Scattering
Experiment?”

Session “Neutron Instrumentation and Methods”

A.M.Balagurov
“Ultra-High Resolution Neutron Diffraction Using Fourier Chopper Technique”

Ch. Scheffzitk
“The Strain Dtﬁ"ractometer EPSILON-MDS at the Neutron Pulsed Source IBR-2 in
Dubna”

K.C.Littrell
“A Comparison of Different Methods for Improving Flux and Resolution on TOF-
SANS Instruments”

A.LKuklin
“The Modernized Small-Angle Neutron Scattering Spectrometer YuMQO”

D.V.Sheptyakov
“Direct Structure Determinations From HRPT Neutron Powder Diffraction Data”

Lunch

V.B.ZIokazov
“Visual Dialog-Based Analysis of Neutron Diffraction Spectra”

V.N.Shvetsov

“Software Package AS (Automation of Spectrometry) for VME- and CAMAC-
Standard Spectrometers at IBR-2"

Yu.V.Grigoriev

“A Setup with a Mechanical Chopper for Monochromatization of Neutrons and
Trunction of a Neutron Flux of a Neutron Source”

11



16.00

16.30

16.50

17.10

11.30

11.50

12.10

12.30

12.50

13.10

15.00

15.20

15.40

16.00

16.30

Coffee

Yu.V.Nikitenko
“Neutron Spin-Precession in a Magnetic Field and Wave Resonator”

S.V.Kozhevnikov
“Current Sheet Spin-Precessor for a Neutron Spin-Echo Small Angle Spectrometer”

E.A.Raitman
“Elastic and Inelastic Neutron Scattering on Ultrasonic Excitations in Solids Studied
by Diffraction, NSE and Total Reflection Techniques”

Session “Neutron Physics”

W.I. Furman
“Quantum Aspects of the Neutron Induced Nuclear Fission”

F.-J.Hambsch
“Fission Process Investigations at the White Neutron Source GELINA™

V.A Kalinin
“Double-Differential Neutron Spectra in Fission of U-235 and Pu-239 Induced by
Thermal and Resonance Energy Neutrons”

Yu.V.Ryabov
“Search for High Energy Gamma-Decay up to 200 MeV from the Spontaneous
Fission Cf-252”

A.B.Laptev
“Neutron Nuclear Physics Investigations at the Time-of-Flight Spectrometer GNEL

”»

Lunch

A.A. Sinyanskii
“Research of Continuous Nuclear-Laser Installations in VNIIEF”

S.P.Melnikov
“Investigations of Nuclear-Pumped lasers using VIR-2M pulse reactor”

S.L.Turutin
“Multichannel Nuclear-Laser Devices with Quasi-Continuous Operation at BIGR
Reactor”

Coffee

Yu.A.Alexandrov
“Neutron Polarizability”

16.50

17.30

09.00

09.30

10.00

10.30

11.00

11.30

11.50

12.10

12.30

S.V.Borzakov st
“Experimental Possibilities to Investigate the Nucleon-Nucleon Interacnon in the
Low Energy Region” .

Poster session

“Cold Moderators”,
“Neutron Instrumentation and Methods”,
“Condensed Matter Physics-1”

10 June (Tuesday)
Dubna Branch of the Skobeltsyn Institute of Nuclear Physics of MSU
Plenary Session

Yu. A lzyumov
“Dynamics of Longitudinal Components of Isotropic Ferromagnet”

A .R.Khokhlov
“Structure of Amphiphilic Polymer Hydrogels as Revealed by Neutron Scattering

»

S.M.Stishov
“Current State of High Pressure Physics”

M.V. Frontasyeva
“FLNP JINR Contribution to the European Programme “Atmospheric Heavy Metal
Deposition”

Coffee

Parallel Sessions

Session “Biology and Polymers”

A.N.Ozerin
“Structure and Dynamics of Dendritic Macromolecules”

L.S.Yaguzhinsky
“The Enzymes Supercomlexes. Clusterisation of Mitochondrial Membrane Proteins”

A.ILKuklin
“Investigation of Polymers by Neutrons on IBR-2"

A.S.Andreeva

“Small Angle Neutron Scattering Study of the Influence of the Nature of Bond
Between Hydrophilic Backbone and Hydrophobic Side Chains on the Structure of
Hydrophobically Modified Gels”

13



12.50

13.10

15.00

15.20

15.40

16.00

16.20

16.40

16.50

11.30

11.50

12.10

12.30

12.50

G.Pepy
“Nanochannels in Polymer Membranes Observed by SAXS and SANS at Steady and

Pulsed Neutron Sources”™
Lunch

V.Lauter-Pasyuk
“Self-Assembled Copolymer- Nanopamcle Thin Films: Structural Order and

Magnetic Behavior”

V.V.Isaev-Ivanov
“Analytical Model for Determination of Parameters of Helical Structures in Solution
by Small Angle Scartering: Investigation of Bacterial RecA Structures by SANS”

D.V.Lebedev LoowTe o ‘
“Effect of High Salt on the Filament Structure of RecA Proteins: SANS Study

A Kh.Islamov
“SANS Investigation of Lipid Systems at the Y UM (0] Spectrometer of IBR-2 reactot in

Dubna”

A Kh.Islamov ) ]
“SANS Study of Phase Transitions in Lipid Membranes -as Function of Lipid/Water
Content and Temperature Under the High Pressure”

Brief Oral Presentations of Posters of Young Scientists
Coffee
Session “High Pressure Physics and Earth Science”

V.A.Somenkov
“High Pressure Inelastic Neutron Scattering Studies at DN-12 Spectrometer of IBR-2
Reactor”

D.P.Kozlenko
“Studies of Pressure-Induced Structural and Magnetic Phase Transitions in Crystals
at DN-12 Spectrometer of IBR-2 Reactor”

Al Beskrévniy
“A New Neutron Diffractometer for High-Pressure Research at the IBR-2 Pulsed

Reactor”

V.M.Ryzhkovskii

“Influence of High Pressure on Crystal and Magnettc Structures of Manganese
Antimonide by Neutron Diffraction Date”

V .K.Fedotov ‘ ]
“Localisation of Hydrogen and Deuterium in f§ - Manganese”
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13.10

15.00
15.20

15.40

16.00

16.20

16.40

11.30

11.50
12.10
12.30

12.50

13.10

TV. Galatyuk

Lunch

V.V.Sikolenko
“High Pressure Neutrpn Diffraction Studies of the UMe Ge;y”

T. LOka_]lCCk
“New Approach to the High Pressure Study of the 3-D elastic Antsotropy

T.IIvankina ‘
“Application of Neutron Diffraction to Study of Anisotropy and Textures of Rocks as
Factors of “Genetic Memory” for Deformational and Metamorphic Processes in the

~ Lithosphere of the Earth”

A.N.Vinogradov
“Decrepitation of Fluid Inclusions in Minerals as a Control factor for Abnormal
Increase of an Iomc Conductton of Crystallme Rocks Under Heatmg o

Yu.P.Smirnov
“Amphibolite Elastic Properties Peculiarities of SD-3 Geospace”

Coffee
Session “Neutron Physics”
.

“Cross-Section Modeling Procedure for Nuclear Reactor Steady State and Transient
Applications” :

V.FKolesov
“Variants of Aperiodic Pulse Reactors with Forced Pulse Parameters”

V.F.Kolesov -
“Kinetics of Cascade Boosters in the Aspect of Their Rapidity and Safety”

Author to be confirmed .
“Problems of Nuclear Installations Reliability and Safety”

C.Oprea
“Analysis of the Multistep Emissions of Proton Spectra **Ca ( y, p) Reaction at
Energy £,=60 MeV” i

Lunch

15



15.00

15.15

15.30

15.45

16.00

16.15

16.30

16.45

17.00

Session “Neutron Activation Analysis for Life Sciences”

A.G.Dutov
“Spontaneous Crystallization of Diamonds in a Melt of Metals Studied by Neutron-

Activation Analysis and EPR”
E.V.Ermakova
“Air Pollution Studies in Central Russia (Tver', Yaroslavl' regions), Using Moss

Biomonitors and Neutron Activation”™

S.V.Dyomkina

“Gradients of Element Pollutants from Highway Traffic Emissions Studied by NAA,

XRF and AAS™

A.S.Sazonov
“Air Pollution Studies in R.Macedonia Using Moss Biomonitoring Technique,
Neutron Activation Analysis and Gis Technology”

0O.Culicov
“Atmospheric Deposition of Trace Elements in Romania Studied by the Moss
Biomonitoring Technique Using NAA and AAS™

L.LSmimov

“Monitoring of Trace Elements and Radionuclides Air Pollution in the South Ural
Mountains Using Mosses and Surface Soils™

M.Coskun
“NAA and AAS of Moss Samples Used to Study Air Pollution in the Thrace Region,
Turkey”

Coffee

Poster session

“Condensed Matter Physics-2”,
“Neutron Physics”,
“Neutron Activation Analysis for Life Sciences”

16

745 f05”

09.00

09.30

10.00

10.30

11.00

11.30

11.50

12.10

12.30

12.50

13.10

11 June (Wednesday) .
Dubna Branch of the Skobeltsyn Institute of Nuclear Physics of MSU.
Plenary Session . -
N.M.Plakida

“High Temperature Superconductivity: Ups and Downs™

R.Blinc
“Jahn-Teller Effect and the Origin of Ferromagnetism in the Molecular Nanomagnet

 TDAE-C60”

H.Fuess .
“Inelastic and Elastic Neutron Scattering in Cu,Se”

I.G.Smimov
“Irradiation Complex at BIGR Reactor Aimed atStmulatmg Accidents of RIA Type”

Coffee

Parallel Sessions

Session “Complex Solutions”

M.V.Korobov
“Solutions of the Fullerenes: Experimental Study and Modelling”

M.V.Avdeev
“On the Question of Cluster State of Fullerenes in Carbon Disulfide. Data of Small-
Angle Neutron Scattering”

G.V.Andrievsky
“Hydrated Fullerenes - Supramolecular Complexes of Carbon and Water Molecules.
Structure, Properties, Possible Mechanisms of Their Unique Biological Activity”

A.A Khokhryakov
“Water-Based Fullerene Colloidal Solutions by Means of Small-Angle Neutron
Scattering Technique”

V.T Lebedev
“Ternary Fullerene-Porphyrine-Polymer Compounds: Structural Peculiarities in
Aqueous Solutions Studied by SANS”

N.N.Rozhkova
“Reconstruction of Shungite Formation Based on Study of Colloidal Solutzons of
Fullerenes and Nanoparticles”

B8 b sond Turianyy
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11.30
12.00

12.20

12.40

13.00

11.30

11.50

12.10

12.30

12.50

13.10

13.30
14.00
16.00

Session “Material Sciences”

Yu.V.Taran
“Some Examples of Engineering Stress Analysis at Pulsed Neutron Sources”

V.V.Sumin
“Real” Life Reactor Material Problem Solved by Neutron Stress Scanners”

A.V.Tamonov
“Investigation of Residual Stress State in Bimetallic Adapter Stainless Steel-
Zirconium by Neutron Diffraction”

K.Walther
“Strain Scans Across an Interface Between Dunite and Quartzite Using Synchrotron

and Neutron Diffraction”

S.1.Morozov
“The Dynamics of Impurities in Metals Studied by Inelastic Neutron Scattering”

Session “Neutron Physics”

V.A.Babenko
“Study of the Neutron Flux and Energy Amplification in Multi-Zone Subcritical
Systems with Stationary and Pulse Neutron Sources”

V.A.Popov
“Measurement of Subcriticality of Sandwich-Type Uranium-Graphite Multiplying
System”

A.IFrank
“Neutron Focusmg in Time at the UCN Diffraction by Moving Grating”

Zh.V .Mezentseva
“Investigation of a Resonance Structure of the Total and Partial Neutron Cross -
Sections of Nb, Mo and Pb in the Energy Region 0.100-200 keV"

P.V.Sedyshev
“Measurement of the 170(n,a)14C, 21Ne(n,a)180, and 36Ar(n a)33S Reaction
Cross Section for Thermal Neutrons”

V.A Khitrov
“On the Transformation of the Neutron Resonance into the Ground State of the
Nucleus”

Closing
Lunch
Steamer Voyage

18

M-1

I-1

I-2

I-3

1-4

I-5

I-6

1-7

Poster Presentations
9 June (Monday)

Session “Cold Moderators”

S.A Koulikov
“Cryogenic Irradiation Facility URAM-2 at the IBR-2 Reactor for the Radyolysis
Study” '

V.1L.Bodnarchuk
“The New Water Moderator of the Reactor IBR-2 with a Canyon on the Lateral
Surface. Design and Physical Parameters”

H.Tietze-Jaensch
The European Spallation Source Facility. Vision and Mission

H.Tietze-Jaensch
The European Spallation Source Facility. Instruments and Layout

Session “Neutron Instrumentation and Methods”

V.I.Prokoshyn
“Complex for Measurement of Dynamical Characteristics of Nuclear-Physical
Devices” :

Yu.V.Ryabov
“The New High Intensity Neutron TOF-Spectrometer at the MMF”

P.K.Utrobin
“Installation of High Hydrostatic Pressure on Small-Angle Spectrometer YuMo”

E.A.Raitman
“Inelastic Neutron Scattering on Acoustic Waves in Solids Studied by NSE”

V.N.Gavrilov
“Neutron Reflection from an Ultrasonically Excited Layered Structures and Glass
Mirror”

V.N.Gavrilov
“Neutron Diffraction by Acoustic Waves in Perfect and Deformed Slltcon Crystals”

LIonita

“The Resolution Function for a Pulsed-Source TOF Neutron Spectrometer with
Mechanical Monochromator”

19



1.8 A.SKirilov
“Development of the Software Complex for the YuMO Spectrometer at IBR-2
Reactor”

1-9  A.PSirotin .
“Automation and Environment of a Sample of Modernized Installation YuMO”

I-10  A.G.Soloviev
“The Application for Initial Processing of Small Angle Scattering Spectra”

I-11 V.B.Zlokazov
“Software for Neutron Activation Analysis at Reactor IBR-2, FLNP JINR”

I-12 G.M.Mironova
“Bank of Scientific Information”

1I-13  A.V.Stadnik
“Fit a Chosen Theoretical Multi-Parameter Function Through a St of Data Points”

I-14 R.A.Zhukov
“A method for the Determination of Residual Strains in Polycrystalline Materials”

Session “Condensed Matter Physics - 17

CM1-1  M.Balasoiu : .
“SANS Investigations of Microstructural Changes in Sol-Gel derived Iron
Oxide/Silica matrix nanocomposites”

CM1-2 A.Rajewska
“Mixture System for TritonX-100+SDS (Nonionic + Anionic Classic Surfactants)
Study by Small Angle Neutron Scattering Method”

CM1-3 Llon
“Structural Analyses of Composite Materials with Nanocarbon as Filler”

CM1-4 L.Almasy
“Characterising of Local Order in Aqueous Surfactant Solutions by SANS and
Thermodynamic Methods”

CM1-5 0O.V.Sobolev
“Molecular Motions in Ethylene Glycol: Quasielastic Neutron Scattering Study”

CM1-6 S.N.Bushmeleva
“Magnetic Structures of NdMnO3 Consistently Doped with Sr and Ru”

CM1-7 A.E.Sokolov
“Neutron Powder Diffraction Study of Lag 67Cao.3sMn;..Fe,03 (x=0, 0.3, 0.9)”

20

CM1-8

CM1-9

CM1-10

CM1-11

CM1-12

CM2-1

CM2-2

CM2-3

CM2-4

CM2-5

CM2-6

CM2-7

S.G.Vasilovskiy
“Structural and Magnetic Phase Transitions in RbMnCl;”

B.N.Savenko
“Structural Study of Manganites Pr..SrMnO; (x = 0.5, 0.56) at High Pressure”

K.Zhernenkov
“Coexistence of Superconductivity and Ferromagnetism in Fe/V bilayer”

V.V Proglyado
“Polarized Neutron Reflectometry Studies of Nuclear and Magnetic Profiles in
Fe/V Layered Structures”

A.V.Tamonov
** Investigations of Residual Stresses for the Nuclear Industry Carried out at FLNP
JINR” :

10 June (Tuesday)

Session “Condensed Matter Physics - 2”

V.1 Voronin
“Structure and Properties of the Nanocrystalline Iron-Based Alloys”

L.Z.Akhtyamova

“High-Temperature Neutron Diffraction Investigation of Crystal Structure of Solid
Electrolyte Cs;PO4”

S.E.Kichanov .
“Structural Study of the Infinite-Layer Compounds Sr,.La,CuQ; at High
Pressure”

S.Vratislav
“Structure Analysis of NaY and NaLSX Zeolites with Methoxy Groups by Powder
Neutron Diffraction”

M.Dlouha
“Neutron Powder Diffraction Structural Investigations in LND on the KSN-2
Diffractometer in ReZ near Prague”

N.O.Golosova
“The effect of Th Substitution on the Crystal Structure and the Crystal Field
Spectrum of the high-T, Superconductor HoBa;Cu3;Og 95"

V.Savostin
“Microscopic Structure of Liquid Na-Pb Alloys Studied by Neutron Diffraction”

21



CM2-8

CM2-9

CM2-10

CM2-11
CM2-12
CM2-13
CM2-14
CM2-15
CM2-16

CM2-17

CM2-18

CM2-19

CM2-20

CM2-21

CM2-22

N.N.Bickulova
“Neutron Scattering Study of Phase Transformations in Solid Solutions
Xo.z5Cu,_ 75S€ (X:Li, Ag) .

A N:Skomorokhov ‘
“Average Structure in Stoichiometry Dependent a-Cu.sSe”

AN.Skomorokhov : ' ’ ’
“X-ray and Neutron Diffraction Study of Crystal Structure in K, X(NH.,),CCI Mtxed
Salts”

A.N.Skomorokhov -
“Phonon Density of States in Superionic and non-Superionic Liy ;sCuy 75Se”

S.G:Titova ’
“Inelastic Neutron Scattering Study of Intercalated Compound Fe.TiSe;”

L.S.Smirnov
“Vibration Spectra of Ti-Zr-Si Metallic Glass”

L.S.Smirnov o . i
“The Study of Ammonium Ion Dynamics in the K;.(NH4)CI Mixed Crystals”

S.A Danilkin
“Lattice Dynamics of Hydrogenated Austenitic Steels”

V.Rajevac
“Lattice Dynamics in Austenitic Stainless Steels”

S.I.Morozov
“Determination of the Hydrogen Content in Constructional Materzals by Slow
'Neutron Scattering Methods”

A.V Knotko
“The Small Angle Neutron Scattering on the Extensive Defects in the Pr -

Substituted Bisz)CﬂCMzOg ”

Yu.D.Zaroslov
“Self-Assembly of Polyelectrolyte Rods in Polymer Gel and in Solution: - Small
Angle Neutron Scattering Study”

D.Uhrikova
“SANS and SAXD Sludy DNA+DOPC+Ca’* Aggregates”

D.Uhrikova
“Effect of Cholesterol on the Bilayer Thickness in Untlamellar Extruded DLPC
and DOPC Vesicles”

T.N.Murugova “Structural Changes in Mitochondria Studied by Small Angle
Neutron Scattering”

‘22

CM2-23 Yu.S.Kovalev

“Study of Micellar Solutions Used for Etching of Nanopores in Polymers”

CM2-24 RF Bakeeva

“The Investigation of Influence of O-p-Nitrophenyl-O,0-Dimethyltiophosphate
upon the Polymer-Colloidal Complexes by SANS Method”

CM2-25 S.1Tiutiunnikov

“Research of CdSe Luminescence Nanocrystals with use of Submicronic Confocal
Raman Microscope™

CM2-26 V.V Efimov

“Structure and Lattice DynamlCY in Relaxor PLZT 8/65/35 Ceramics Irradiated by
High-Current Pulsed Electron Beam”

CM2-27 F.S.Dzheparov

NP-1

NP-2

NP-3

NP-4

NA-1

NA-2

“Neutron Physics Studies of Fundamental Processes in Condensed Media”

Session “Neutron Physics”

V.Pronyaev
“Nuclear Data Requirements for Transmutation and Incineration of Minor
Actinides and Fission Products”

V.Pronyaev
“Quantification of Data Uncertainties”

R U.Khafizov
“Search for Radioactive Beta-Decay of the Free Neutron”

Yu.V.Ryabov
“About Stability of a Gamma-Registrations for Ge(Li)-Detectors at Long Time
Intensive Radiation™

Session “Neutron Activation Analysis in Life Sciences”

N.G.Aksenova
“Neutron Activation Analysis of Mercury in Spirulina Platensis Used as a
Sorbent™

T.E.Galinskaya

“Heavy Metal and Rare Earth Elements Distribution in the Different Components
of Rybinsk Reservoir Ecosystem”
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D.LBLOKHINTSEV — THE FIRST SCIENTIFIC DIRECTOR OF
THE LABORATORY “V»* - ¢
(TO THE BIOGRAPHY OF D.LBLOKHINTSEV, 1950-1956)

A_.V. Zrodnikov, Yu.V. Frolov

SSC RF Institute for Physics & Power Engineering
1, Bondarenko Sq., Obninsk, Russia 249020

This report is dedicated to the activity of D.I.Blokhintsev at the post of the Director of
the Laboratory “V” (now - SSC RF Institute for Physics & Power Engineering in Obninsk) in
1950-1956 years.

D.LBlokhintsev is one of the leaders of Institute for Physics & Power Engineering, at
the time of its foundation, along with such famous physicists as Academician of the Ukrainian
Academy of Sciences A.ILeipunski and Academician of the Academy of Sciences of Belarus
A K Krasin. He become the first Director-scientist changed at this post directors-builders and
administrators appointed from the officers personnel of the Ministry of Internal Affairs of the
Soviet Union.

He headed the Institute at the critical moment of its history. Namely, in this period the
main scientific directions of the research in the Institute for Physics & Power Engineering has
been formed. Most of these directions remain actual at the present time.

In the report the principal role of D.LBlokhintsev as

o The Leader of the starting up of the first physical assembly of the uramum-graphlte
reactor in the Institute (1954);

e The scientific Leader of the development and starting up the first atomic power
station in the world (1951-1954);

e The scientific Leader of the calculation-theoretical investigations for the creation of
the first thermonuclear explosive device, which were carried out in the Laboratory
“V”in 1951-1955;

e The Leader of the research and development investigations for the creation of
transport reactors and fast neutron reactors;

e The main author of the ideology of the development of the pulsed reactor with
periodical action.

An attempt is made to give a picture about the position of D.LBlokhintsev in the
questions of the theoretical physics state in the USSR in that years and problems of its
development, his assessments of the state of the nuclear forces theory and his relationship to
the ideological discussion about the role of physics in the society.
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| HISTORY OF CREATION OF PULSED REACTORS
E.P.Shabalin o

Frank Laboratory of Neutron Physics, JINR, 141980 Dubna, Russia
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: IBR-2 REACTOR IN THE XXI CENTURY
V.L.Aksenov
Joint Institute for Nuclear Research, Dubna
The present status and trends of the development program of the IBR-2 reactor are
discussed. The special attention is drown to a new conception of the moderator complex
around new reactor IBR-2M. The strategy of research programs and instrumentation

developments is considered.

IBR-2 modemization work schedule

IBR-2 operation for physical experiment : : - 2004-2006

MR-3 startup ) 2003
Creation of fuel loading for IBR-2M ) - © 2005 -
Development of design documentation : 2004
Production of major IBR-2 equipment: ‘ ) 2006
Jacket, roll-away shielding, stationary ferlectors, CES mechanisms
Development and production of CES electronics - 2008
Construction of cryogenic helium station for CM : / 2005
Development and production of new moderators for IBR 2 2007
Upgrading of technological equipment : : ; 2003-2008
Dismantling of IBR-2 used-up equipment ) : 2007-2008
Assembly and adjustment of new IBR 2M equ1pmenl R 2008-2009
IBR-2M physwal startup_ ] - 2009
IBR-2M parameters:
Mean'power : T 2ZMW
< Neitron flux - - S 2410 ¢m2s!
" Fast neutron pulse width - : 200-us

The result of the modernization is that JINR will have operating the only pulsed
neutron source of the world class of-all the JINR Member -States. Its parameters -will be
unique in many aspects, which will make it possible for IBR-2 to remain one of the best
neutron sources for physical research for another 20 — 30 years after 2010.
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CONCEPT OF LASER SYSTEM PUMPING WITH IBR TYPE
REACTOR

Peter Dyachenko, Andrey Gulevich, Oleg Kukharchuk, Anatoly Zrodnikov

SSC RF Institute for Physics & Power Engineering
1, Bondarenko Sq., Obninsk, Russia 249020

Nuclear pumped lasers are driven by the nuclear reaction products providing the direct
conversion of nuclear energy to optical energy.

One of the most perspective conceptual design of the high power reactor pumped laser
system based on the optical quantum nuclear reactor-pumped amplifier (RPA) had been
proposed in the Institute of Physics and Power Engineering several years ago [1].

RPA is a coupled reactor system consisting of pulse periodic fast reactor and deep-
subcritical (in neutron sense) laser module (LM) with the multiplication factor ~ 0.8 -0.9.
Reactor and laser modules are principal components of RPA. Periodic pulsed fast reactor [2]
is equipped with a liquid metal cooling system of the active core. If necessary a several pulsed
reactors can be used. LM acts as a multiplier of reactor neutrons. It is shaped as a cylindrical
structure sized to provide the space for housing the active core and reactivity modulator of
pulse reactor. The pumping section of the laser module is filled with a gaseous or liquid laser
active medium containing a fissile material and includes the elements of a neutron moderator.
This section is surrounded with reflector of neutrons, flanks are prepared from an optically
transparent material to provide the input and output of the laser beam. The fission energy of
uranium in the laser module can be utilized for pumping of laser. The liquid metal coolant
system may be used to remove the surplus heat energy from the LM. ,

The energy demo model of a pulse nuclear reactor pumped laser system on the base of
the two core “Bars-6" fast burst reactor [3] is created at IPPE. It was started up in 1999.

This report is devoted mainly to the analysis of the neutron characteristics of the
coupled reactor system «periodic pulsed reactor — subcritical module» and the experimental
results received during the energy start-up of the system. Comparative analysis for computed
and experimental neutron data is performed.

1. Dyachenko P.P. et al., Fusion Technology 20, 969-976 (1991).

2. Shabalin E.P. Fast burst reactors, Moscow, Atomizdat, 1976.

3. Snopkov A.A. et al, in Proc. of Conf. on Physics of Nuclear-Induced Plasmas and
Problems of Nuclear-Pumped Lasers. IPPE, Obninsk, Russia, 1, 1992, pp.144-156.
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RFNC-VNIIEF PULSE REACTORS DESIGN
AND OPERATION EXPERIENCE

V.N.Bogdanov, A.M.Voinov, M.A.Voinov, S.V.Vorontsov, A.A Devyatkin, L.E.Dovbysh,
V.F.Kolesov, A.S.Koshelev, M.L.Kuvshinov, A.T.Narozhny, V.V.Sazhnov, A.A.Sinyanskii,
L.G.Smimov

Russian Federal Nuclear Center - All-Russian Scientific Research Institute of Experimental Physics
(RFNC-VNIIEF), 607190, Nizhni Novgorod region, Sarov, Mira Prospekt, 37

The neutron-physical laboratory for preparing and carrying out experimental measuring of first PIC-
type nuclear bombs was established under direction of G.N. Flerov in 1948 at KB-11 in Sarov.

The line of works related to performance of criticality experiments was constantly being in progress
at VNIIEF. There were developed special stands for critical assemblies (SCA), whose design was improved,
while accumulating the experience (FKBN, FKBN-1, MSKS, FKBN-2, FKBN-2M), there were
manufactured unified sets of hemispheric parts made of fissile and inert materials. During the last period
there were studied parameters of ~1000 different multiplying systems (MS). At present FKBN-2M facility is
being intensely used to conduct different experiments related, in particular, to development of nuclear power
engineering and neutron constants improvement /1,2/.

Since the 1960s VNIIEF’s specialists have been searching for ways of creating powerful laboratory
pulse neutron sources (pulse nuclear reactors - PNR) capable to simulate penetrating nuclear explosion
radiation. The neutron fluence per pulse, the volume of space available for irradiation with high fluence, and
the pulse duration were taken as basic characteristics of PNR (as a source of ionizing radiation). In this case
one tried to make the first two characteristics possibly maximal, and the third one - minimal /1,3,4/.

The wish to attain high intensity of energy release in the core led to the necessity of solving the
problem of thermal shock effect in PNR fuel cells decreasing. Intention to obtain intense fields of ionizing
radiation in large volumes stimulated application of new materials for pulsed reactors fuel cells. The
mentioned works have led to developing of the unique park of pulsed nuclear reactors operating both
autonomously and as a part of irradiation complexes involving powerful pulsed electron accelerators of LIU
type /1, 3-5/. )

At present 6 PNR are operating at VNIIEF /1,3,4/:
e PNR with metal core - BIR-2M, BR-1, BR-K1, GIR -2;
¢ PNR with ceramic core - BIGR;
e PNR with solution core - BIR-2M.

During operation there have been generated over 10,000 prompt bursts by the various reactor types
and lots and lots of different researches have been carried out including radiation hardness, nuclear pumping
lasers, fuel behavior during RIA accident, ultra-cold neutrons production etc. /1/

1. AM. Bouroe, M.H. KyBmunoB. KpurMaccoBeie CTEHIBI H HCCIICHOBATENBCKHUE MMITYJILCHBIE PEAKTOPHI.
Atowm, 2002, Nel9, c.11-13.

2. AM. Voinov, V.G. Zagrafov, M.I. Kuvshinov, V.I. Yuferev. The Overview of VNIIEF Nuckear
Criticality Safety Research. Proceedings of the Fifth International Conference on Nuclear Criticality
Safety. Albuquerque, New Mexico USA, September 17-21, 1995. Vol. 1, pp. 4*554*62.

3. Khariton Yu. B., Kolesov V.F. Kuvshinov M.L et al. Overview of VNIIEF Pulsed Reactors. Proceedings

of the Topical Meeting on Physics, Safety, and Applications of Pulse Reactors, Washington 13-17, 1994,

p.22-24.

Konecos B.®. Aneproauieckue UMITy/IbCHBIE peakTopsl. r.Capos: POSLI-BHHHO®D, 1999. — 1032 c.

V.S.Bosamykin, et al., Feasibility Study of Intense Pulsed Neutron Source Based on a Powerful Electron

Accelerator and a Pulsed Nuclear Reactor, Preprint- 16th IEEE/NPSS Symposium on Fusion

Engineering, G.H.Miley, ed., IEEE, Champaign, IL(1995).
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THE EUROPEAN SPALLATION SOURCE ESS, A VISIONARY TOP CLASS
PULSED NEUTRON FACILITY TO EUROPE’S LEADERSHIP
IN SCIENCE USING NEUTRON BEAMS

K.N. Clausen"? H. Tietze-Jaensch!”

ESS-Europe, Central Project Team, 52425 Jiilich, Germany
ZRisp Natzonal Laboratory, Frederiksborgvej 399, DK-4000 Roskilde, Denmark
?Forschungszentrum Jiilich, 52425 Jiilich, Germany

The European Spallation Source ESS is a proposed top tier facility for European science
using pulsed neutron beams. A consortium of 18 European laboratories from 11 countries worked
out a technically feasible project proposal that was well recognized among the global science
community and that would maintain Europe’s lead in all fields of science and technology using
pulsed neutron beams. Politics acknowledged the project and recognized the long term need in
Europe for a facility like ESS. However, recent political decisions in Germany were not to support
ESS is the short term. The ESS council has therefore decided to take appropriate actions to adapt
and slow down the technical development work on realizing the project, but also to maintain its
visibility in science, society and politics and to keep it alive, i.e. permanently recoverable.

The scientific potential of condensed matter research using neutrons as a highly competitive and
complementary probe is presented. ESS project visions and its scientific missions are mentioned
and various scenarios of an eventual realization of ESS are discussed.
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FROM OBNINSK TO DUBNA -
HOW TO COMBINE ATOMIC REACTOR WITH ACCELERATOR"

V.S.Barashenkov

Joint Institute for Nuclear Research, Dubna, Russia

Today only few people know that the famous center of atomic power engineering in
Obninsk began with design of various types of powerful accelerators and D.1Blokhintsev, who
became afterwards a director of this center and a builder of the first atomic power plant, took an
active part in calculating the trajectories of particlés in electromagnetic fields. He kept his interest in
combining two basic atomic machines - an accelerator and a nuclear reactor - up to the end of his
life. His move to Dubna opened splendid possibilities for realization of this idea.

Here in the middle of the 60s, V.I.Gokdamsky's group performed experiments with a huge,
20 tons Uranium slab on the proton beam of 660 MeV phasotron. The neutron yield was so large
that it allowed one to consider seriously the old Lourens and Semenov's idea about the use of a
high-current accelerator for the transmutation of Uranium into easy-fusible Plutonium. Since the
subsequent experiments were complicated and costly, D.LBlochinsev proposed to use mathematical
modeling instead them. LTP and LCTA, JINR, under his leadership the development of the theory
of intra- and internuclear cascade, designing of software and mathematical experiments with
various types of electronuclear reactors started. It was 40 years ago.

In the beginning of the 70s P.L.Kirillov organized in Obninsk an "electronuclear seminar”
convoking physicists from many institutes of the former Soviet Union. The result of several
sessions ‘of this seminar was a Proposal sent to the responsible for atomic technology Ministry
"Sredmash” about more intensive investigations in this area. The Proposal has been approved and
Moscow ITEP was selected as a head center. JINR the electronuclear investigations concentrated in
LHE and LCTA. Several months before his sudden death D.I Blokhintsev discussed with me and
K.D.Tolstov the perspectives of this branch of nuclear technology and plans of the future
investigations. In particular, various possibilities to decrease the beam intensities in’ electronuclear
systems what still remains as a main problem.

One should note that the main goal of the electronuclear investigations at that time was the
production of the largest volumes of weapon grade Plutonium. A principal alteration of the strategy
has been done after the "cold war" by Carlo Rubbia suggested a scheme "one accelerator - one
reactor”" with the use of the produced Plutonium and the transmutation of radioactive waste into
short-living ones. Such subcritical and safe energy generators and wast transmutators demand only
about 10 -30 mA accelerator current what is in limits of the modern technical ability.

Perspectives of the electronuclear technology will be considered, several of which were
already discussed by D.LBlockintsev: use of Thorium fuel, deuteron and high-energy heavy ion
beams, multireactor accelerator driven systems, the combined use of several accelerators with
energies of hundreds MeV and so on.
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ABOUT NATURE OF THE PARITY VIOLATION EFFECT
AT THE INTERACTION OF NEUTRONS WITH LEAD ISOTOPES

J. Andrzejewski®, N.A. Gundorin®, LL. Karpikhin®, L. Lason®, G.A. Lobov",
D.V. Matveev®, L.B. Pikelner”

@ Lodz University, Lodz, Poland’
b Frank Laboratory of Neutron Physics, JINR, Dubna, Russia
¢ SSCRF Institute of Theoretical and Experimental physics, Moscow, Russia

The effect of parity violation in lead was firstly found by B.Heckel et al. [1] when authors
were observing spin rotation of polarized thermal neutrons passing through the natural lead target.
The absence of s- and p-resonances near the “thermal point” makes the explanation of this effect a
difficult task. Further, it was experimentally shown by O.Ermakov et al [2] that the effect is
connected with the isotope of 204ph,. However, it did not answer the question because it requires the
presence of very strong “negative” resonance near the “thermal point”. The measurements of

dependence of radiative neutron capture cross section on energy can be used to found such.

resonance. This dependence differs very much for s- and p-waves.

Such measurements are being carried out on pulse neutron source IBR-2 by means of
COCOS device, which includes combination HPGe detector and BGO scintillators. Energy
dependence of the cross section is being observed by means of registration of gamma-quanta of
direct transition from the excited state of compound nucleus to the ground state.

As a result of the measurements there was discovered that appropriate negative resonance is
at "Pb isotope, but not at 204pp, So it’s most probably that 27ph jsotope determines the parity
violation effect in natural lead.

[1] B. Heckel, N.F. Ramsey et al., Phys. Lett, 119B, Ne 4,5,6 pp. 298-302, (1982)
[2] O.N. Ermakov, R. Golub, LL. Karpikhin, P.A. Krupchitsky, V.V. Vasiliev, “Neutron spin
rotation in *%Pb current experimental results”, Proc. of ISINN-8, p. 377 (JINR, Dubna,

2000)
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ABILITY OF POLARISED NEUTRON REFLECTOMETRY
TO STUDY ARTIFICIAL MAGNETIC STRUCTURES

H.J.Lauter

Institut Laue-Langevin, F-38042 Grenoble, France

The unique abilities of polarised neutron reflectometry (PNR) are best outlined under the
expression of “layer selective magnetometry”. Indeed, PNR provides -the information about
magnetisation vector depth profile of artificially created magnetic superstructures of scientific and
technological importance. Studies of antiferromagnetically exchange coupled multilayers, biased
multilayers, etc will be presented. ,

Rather recently the structural information also along the surface direction including their
perpepdlculal_' distribution became accessible, which arise e.g. from artificial gratings maghetic
doma;ns: or interface roughness. Even more important is the progress made in the ,theoretical
dgscnppon of the measured events in off-specular scattering directions. Grazing incidence
diffraction or small angle scattering is complementary in view of the length scale.

A further step to reach 3-dimensional polarimetry is possible in a special set-up to investigate also
the perpendicular to the surface magnetic moments. s

SXNS-6 Physica B, 283 (2000)

PNCMI 2000 Physica B, 297 (2001)
PNCMI 2002 Physica B, to be published
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NEUTRON ‘SPIN-ECHO FOR SANS AND REFLECTOMETRY
v M.Th. Rel.‘n.'eldt, Ww.G. Boﬁ&man, WH Kraar; »

Interfaculty Reactor Institute, University of technology Delft,
2629JB Delft, The Netherlands ’

Neutron spin-echo uses the Larmor precession of the neutron spin to label each neutron with
its wavelength and transmission angle. Measuring the deviation form echo’ in two identical
precession devices gives information about the change in wavelength and/or transmission angle. Up
to recently this technique was only used for energy analysis by studying the change in wavelength.
More recently the technique was applied also for measuring the change in transmission angle very
accurately [1]. With the precession regions in parailel mode very high-resolution diffraction could
be carried out. In this presentation the use of the technique for SANS and reflectometry will be
explained in some detail. The application in SANS appears to be equivalent with measuring in real
space. The application in reflectometry enables one to measure the Q-dependent reflectometry with
very high accuracy, independent of beam divergence and sample waviness.

[1] M.Theo Rekveldt, Wim G. Bouwman, Wicher H. Kraan, Oktay Uca, Sergei Grigoriev, Klaus
Habicht and Thomas Keller, Elastic neutron scattering measurements using Larmor precession of
polarised neutrons, in Neutron Spin Echo Spectroscopy, Lecture Notes in Physics, pp87-99, eds
F.Mezei, C. Pappas, T. Gutberlet, Springer-Verlag, Berlin Heidelberg (2003).
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'DYNAMICS OF LONGITUDINAL COMPONENTS OF
. ISOTROPIC FERROMAGNET .

- Yu.A. Izyumov . .

Institute of Metal Physics of the RAS, Ural Division .
e-mail: yuri.izyumov@imp.uran.ru

In the beginning we give a review. of theoretical and experimental study of dynamics of
a Heisenberg ferromagnet in a wide temperature interval except a critical region. The basic
dynamical modes of transversal spin components are spin waves, which are well defined at small
enougl? wave vectors up to the Curie point. Theory and experimental data on inelastic neutron
scattering are in good agreement each other. ) '

The other thing is dynamics of longitudinal spin components. Since a paper [1] it was
clear that their dynamics’is determined by processes of virtual absorption and emission of spin
waves, which increase very much at high temperatures. Howeéver many theoretical attempfs to
construct the proper theory were contradictive. The reason for the theoretical difficulties is strorig
nonlmgarity in the dynamics of longitudinal components. Experiments with inelastic neutron
scattering gave also contradictive results on longitudinal spin susceptibility. In some experiments '
two -peak structure was observed for dynamical structure factor, in others one wide maximum
centered at zero energy was found. i : o

- Recently we used for study of this problem a diagrammatic technique for Spin operators,’
developed by us in 1968. In framework of this technique we summed up infinite series of loop:

~type of diagrams , formed by renormalized spin waves, and calculated dynamical longitudinal

susceptibility [2-4]. The dynamical structure factor in general case has a three-peaks structure.
Along with two wide maxima , corresponding to damped wave modes a not narrow central peak
appears. Its intensity grows when approaching to Curie point. In result all three peaks can merge
apd create a wide frequency distribution. Position of the wide peaks and their width change
linearly with wave vector g. Thus depending on parameters of a system and on temperature one
may observe either three- peak structure or a wide maximum in dynamical structure factor of
longitudinal fluctuations. It may explain contradictive results of neutron scattering experiments.

' Our theory is applicable beyond hydrodynamic regime that is valid at small q and
higher temperatures. Suggested generally three-peak structure is in qualitative agreement with
resent Monte-Carlo calculations for classical Heisenberg ferromagnet [5].

[1] V.G.Vaks, AlLarkin, S.A.Pikin, Sov. Phys. JETP, 26, 647‘(1968)

[2} Yu.A.Izyumov, N.LChaschin, The Physics of Metals and Metallography, 93, N1, 23 (2002)
[3] Yu.A.lzyumov, N.L.Chaschin, V. Yushankhai, Phys. Rev.B, 65,214425 (2002)

[4] 10.AM3iomos, [0.H.Ckpsabun. basosbie Mojens B KBaHTOBOM Teopuu MarHeTH3Ma,
Hzparenscteo YpO PAH, Exarepuntypr (2002) '
[5] A.Bunker, D.P.Landau, Phys. Rev. Lett. 85, 2601 (2000)
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STRUCTURE OF AMPHIPHILIC POLYMER HYDROGELS
AS REVEALED BY NEUTRON SCATTERING

A.S.Andreeva, O.E. Philippova, A.R.Khokhlov
Physics Department, Moscow State University, Moscow 117234, Russia
A.LKuklin, A.Kh.Ismailov, V.I.Gordeliy

Laborqtor;): of Neutron Physics, Joint Institute for Nuclear Research, Dubna 141980, Russia

Amphiphilic polyelectrolyte hydrogels of copolymers of acrylic acid and n-alkylacrylate
being immersed in aqueous media undergo self-organization with the formation of hydrophobic
domains. For most of uncharged gels a scattering peak is observed. It is attributed to the correlation
between hydrophobic domains formed by self-assembled n-alkyl side chains. From the SANS data
the aggregation number of the hydrophobic domains was derived. It was shown that it increases
with increasing length of hydrophobic groups and also as a result of absorption of hydrophobic
additives that are solubilized inside hydrophobic domains.

The most important observation of this work consists in the fact that the introduction of
charged groups into the gel leads to microphase separation with. the formation of periodically
arranged hydrophobic regions including several densely packed hydrophobic domains and
hydrophilic regions swollen by water where most of charged repeat units and counterions are
located. The size of hydrophobic regions decreases with increasing charge content. The microphase
separation seems to be due to the effective interplay of two counteracting tendencies: hydrophobic
association and electrostatic repulsion. When salt screening is added, the microphase separanon is
disappears.

Acknowledgement. This work was supported by RFBR grant Ne 02-03-332509.
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CURRENT STATE OF HIGH PRESSURE PHYSICS

Sergei M. Stishov . _

Institute for High Pressure Physics Russian Academy of Sciences, Rux;v’ia

Introduction :

High pressure physics as a branch of science was ﬁnally formed at begmmng of the last century
Percy Williams Bridgman (1882-1961), Harvard professor.and Nobel Prize winner, played a
major role in. development corresponding ideclogy, methods and experimental techniques. The
term “high pressure physics” became widely used after Bridgman published -a book under the
same title in 1930. Experimental high-pressure physics deals with J)ressures ranging from one to
few millions atmospheres (1 atmospheres = ~ 0.98 bar; 1 bar = 10° dyn/ em? = 10 Pascal (Pa)).
Pressure variation in Nature is. so much greater that hardly can be reproduced entirely in
laboratory in near future. But it needs to indicate that the evolution the experimental technique
made it possible now to model conditions existing in the center of the Earth. The history of
development of high-pressure physics is not rich with remarkable discoveries like it is in a case
of low temperature physics. One may characterize high-pressure physics as a modest workhorse
of condensed matter physics. The citation of the 1946 P.W. Bridgman Nobel prize:

"for the invention of an apparatus to produce extremely high pressures and for the discoveries
he made therewith in the field.of high pressure physics” that didn’t indicate any particular
accomplishment just confirm this point. '
However some important events and discoveries of the field must be pointed out. The discovery
of the critical phenomena made by Thomas Andrews in 1961 and subsequent development of
mean . — field theory ‘of phase transitions by van der Waals constitutes probably the major
contribution of high pressure physics to science:

High-Pressure technique

Conventional (high volume) technique permits to achieve pressure _up to about 200 kb and
temperatures up to few:thousands of K in volumes of order a few cm’. However in recent years
applications of the diamond anvil technique dominate in the most of all experimental efforts in
the high pressure field. That extends the range of experimentally available pressures up to 2-3
Mbar but in volumes of a small fraction of mm>. One of the important points that should be
known to the general physics crowd is pressure measurement, which includes problems of
pressure sensors and pressure calibration.

The most common pressure. sensor for the diamond anvil setup is a ruby ch1p whose
luminescence line is sensitive to pressure. But all the current calibrations of the luminescence
line shift versus pressure suffer great uncertainties. Another point is that the straightforward way
of squeezing a sample alone between anvils is a bad practice since uncontrolled non-hydrostatic
stresses arise. A better way is to use a pressure medium, which stay nearly hydrostatic over
significant range of pressure.

Equation of States and Phase transitions

Equation of states and occurrence of phase transitions are the most desirable information about
properties of a substance at high pressures. In the past that information was available only on
application of special technique, which includes using various kind of piezometers — often
complicated unique devices. Nowadays the information on EOS and phase transitions of
crystalline substances is routinely obtained by X-ray technique in diamond anvil cells. But gases,
liquids and amorphous substances still require the old fashioned approach.
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General character of behavior of substances at high pressure is illustrated in Fig. The only
restriction for the form of the P-V compression isotherm consists in requirement of positive
value of compressibility. In the opposite case a system-becomes unstable. Virtually that kind of
instability leads to phase transitions though it’s some sort of a hidden feature and cannot be
observed. : - ) )
Equations of states are often of great practical interest like for instances the EOS of plutomum.‘
On the other hand since time of Wigner and Seitz for the first time calculated the cohesion
energy of sodium precise experimental data on EOS of different substances serve a touchstone
for various kind of theoretical approach to condensed matter physics. = - .
Because of different nature of interaction in materials it was realized long ago that a univers'all
EOS equally applicable to different classes of condensed substances doesn’t e).dst. Though in
macroscopic approach when using quantities:-V, K, K’, etc. one can get an equation .that may be
used for presentations of experimental data of materials of different nature in the. wide range of
pressures. I mean here in the first turn Birch —- Mumaghan, Vinet and 51m|lar. equations.

Modern microscopic approach to-equation of states at T=0 is generally quite successful though
may fail at describing some subtleties. : . : . -
Phase transitions in solids at high pressures are so numerous that is. impossible even- br.xeﬂy
review this subject here. I will mention only some extraordinary exa_mples..One of them is an
isostructural phase transition in cerium observed:by P. Bridgman. Dlscgverx of .t.he first order
phase transitions in liquids is a result of recent developmentT Phase transitl(?ns in silica one of the
major constituent of the Earth play important role in evolution of the Earth interior.

Miscellaneous . S

1. Quest for métallic hydrogen. . : . o
Since the paper of Neil Ashcroft, published in- 1968, many attempts has been made to create the
metallic hydrogen but so far despite all the claims nobody succeeded. Some new results of the
effort are reviewed. . ;

2. Metallization and superconductivity at super high pressure .

Recently remarkable progress has been made in measuring resistivity at very high pressure. Due
to this development a number of exiting results has been obtained.

3. Exotic crystalline structures o 3
There was a general belief that ‘at high ‘pressure all substances acquire.highly symmetric and
close packed structures. This belief was destroyed by the recent discoveries. :

4. Quantum phase transitions RS - '
Quantum phase transitions that occur as a result of quantum fluctuations at T=0 are mtenswgly
studied in recent years. The critical quantum fluctuations are believed to have special properties
that provide strong glue for electron pairing. - . U -
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FLNP JINR CONTRIBUTION TO THE EUROPEAN PROGRAMME " -
«ATMOSPHERIC HEAVY METAL DEPOSITION»

M.V. Frontasyéva

Departrhent of Neutron Activation Analy&i’s .
Frank Laboratory of Neutron Physics, Joint Institute Jfor Nuclear Research: -

Air pollution by toxic heavy metals is of great concern in industrialized countries. A comprehensive
survey of their emission into the atmosphere shows their negative influences on the environment and human
health. In many European countries, increased efforts to establish heavy metal monitoring have lead to the
international programme «Atmospheric Heavy Metal Deposition in Europe: - Estimations Based on Moss
Analysis» [1]. Its objectives are to characterize qualitatively and quantitatively the regional atmospheric
deposition pattern of heavy metals in Europe, to indicate the location of important heavy metal pollution
sources and to allow retrospective comparison with similar studies repeated every 5 years. Concentrations of
heavy metals in moss are closely correlated to atmospheric deposition and conversion to absolute deposition
rates by calibration against the bulk precipitation data is rather straightforward [2]: :

Since 1995 Department of NAA FLNP JINR 'is involved in this programme reporting results to the
European Atlas from moss survey 1995/1996 [3] on the Eastern Carpatians of Romania [4]. In 2000 the
project «Atmospheric deposition of heavy metals in somé industrial areas of Russia, Poland, Romania,
Czech Republic, Bulgaria and Slovakia studies by the moss biomonitoring technique and employing nuclear
and related analytical techniques and GIS technology» (REGATA) was accepted by the JINR Theme Plan
and supported by grants of Plenipotentiaries of Poland [5), Bulgaria [6], Czech Republic, Slovakia {7] and
two IAEA grants — for South Urals [8, 9] and Romania [4, 10]. Pilot studies wefe.c‘arried out in Central
Russia [11], Western Ukraine [12], Serbia and Bosnia [13] and in summer 2002 in Macedonia [14]. More
than 2000 samples were analyzed in Dubna using epithermal neutron activation analysis (ENAA) and in
December 2002 the results were reported to the United Nations Economic Commission for Europe,
International Programme on Effects of Air Pollution (UNECE ICP) to be included in the European Atlas
2000/2001. ‘ '

A combination of instrumental ENAA in Dubna and AAS (atomic absorption spectrometry carried
out at Geological Institute of RAS, Moscow, for Russia and in participating member-states) provide data for
concentrations of about 40 chemical elements (AL As, Au, Ba, Br, Ca, Cd, Ce, Cl, Co, Cr, Cs, Cu, Dy, Eu,
Fe, Hf, Hg, I, In, La, Lu, Mg, Mn, Na, Nd, Ni, Pb, Rh, Sb, Sc, Se, Sm, Ta, Tb, Th, V, W, Yb, Zn) that
substantially exceeds the requested number of elements (marked as bold) published by the European Atlas.
Not all the above trace elements are strictly relevant as.air pollutants, but they come from the multi-
elemental analyses with insignificant extra cost, and most of them can be used as air-mass tracers. Applying
multivariate statistical analysis to the data sets obtained it is possible to reveal the character and the origin
of pollution sources within the area under investigation, as well as those sources affecting this area through
long:range atmospheric transport.

Due to our contacts with the Department of System Analysis of Dubna University of Nature,
Society and Man GIS (geographical information system) technology for the purposes of environmental
monitoring is widely used for interpretation of the distribution of heavy metals over examined territories.

Department of NAA FLNP serves the basis for educating and training young specialists from many
countries in nuclear analytical technique used for environmental stidies in the framework of current
international projects.
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HIGH-TEMPERATURE SUPERCONDUCTIVITY:
UPS AND DOWNS

N.M. Plakida

Bogolubov Laboratory of Theoretical Physics, JINR, 141980 Dubna Moscow Reg., Russia

After 16 years after the discovery of high-temperature superconductivity in 1996
by J. Bednorz and A. Miller in copper-oxide compounds, we still do not understand the
mechanism of superconducting pairing. At present two main scenario survive: electron-
phonox} and magnetic pairing. The electron-phonon pairing was strongly supported in 2001
by “discovery” of field-induced superconductivity at 117 K in hole-doped fullerides
intercalated with CHBr3 which later appeared to be a false statement. Now we have the

h?ghest Te = 40 K in the well established electron-phonon superconductor MgB 2, while
high-temperature superconductivity with Te > 100 K is observed only in copper-oxides.
Th;refore it is tempting to believe that the magnetic mechanism mediated by
antiferromagnetic superexchange and spin-fluctuations is the genuine pairing mechanism in
cuprates. A theory of high-temperature superconductivity caused by strong electron
correlations developed by the author and coworkers will be presented.
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JAHN-TELLER EFFECT AND THE ORIGIN OF FEROMAGNETISM
IN THE MOLECULAR MAGNET TDAE-Cg

R. Blinc, D. Arcon, T. Apih, and P. Jegli¢

J. Stefan Institute, Ljubljana, Slovenia

Jahn-Teller effects have been proposed to play a key role in the extraordinary electronic
properties of doped fullerenes such as high Tc superconductiviti and ferromagnetism. The fact that
TDAE-Cgo (where TDAE stands for tetrakis dimethy_lqinino ethylene) has the highest transition
temperature of all purely organic nonpolymeric ferromagnets has been specifically ascribed to a
possible Jahn-Teller distortion and a resulting redistribution of the unpaired electronic spin density
into a beltlikeform. No experimental observation of this effect has been, however, reported so far.
Here we report the observation of a huge increase in the width of the ’C NMR spectra of TDAE-
Céo in the middle of the ferromagnetic-phase at 10 K. This is due to a Jahn-Teller distortion of the
C;, ions which becomes visible in view of the resulting changes in the Fermi contact electron -ic
NMR shifts. The shape of the B3¢ spéctra allows for a direct’ determination of the beltlike
redistribution of the unpaired electron spin density on the Cg ions, which is responsible for the

relatively high ferromagnetic transition temperature in this purely organic system.
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INELASTIC:AND ELASTIC NEUTRON SCATTERING:IN Cu,Se

H.Fuess '

Darmstadt University of Techni;logy,‘ D-64287 Darmstad, Germany
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IRRADIATING COMPLEX AT BIGR REACTOR AIMED
AT SIMULATING ACCIDENTS OF RIA TYPE

V.N.Bogdanov, V.LII'in, V.F.Kolesov, M.I.LKuvshinov, V.T.Punin,
V.V.Sazhnov, 1.G.Smimov, Yu.A.Trutnev, V.A Ustinenko

Russian Federal Nuclear Center, Research Institute of Experimental Physics, Sarov, Russia

In connection with the access of Russia power engineering to foreign markets it is necessary
today to increase competitiveness of domestic nuclear power plants (NPP). For this purpose there
should be well-grounded the safety of reactors and performed licensing of existing and promising
fuel what is impossible without experimental investigations of nuclear fuel characteristics.

Moreover, one of significant aspects consists 'in determining power thresholds of fuel
elements failure with fresh and burnt out fuel under reactivity accident conditions and creation of

database on fuel behavior under different irradiation modes and coolant states. Until recently the

experimental base for such investigations performance has been absent in Russia.

Nowadays there is created at BIGR fast pulse reactor an irradiating complex aimed at
simulating accidents of RIA type (Reactivity Initiated Accident) for fuel elements of different
reactors containing both fresh and burnt out fuel. The investigated fuel elements are located in
reflector-moderator block (RMB) with the characteristic dimensions of ~600mm placed right up to
the side surface of the core. The operation outside the reactor core assists in increasing nuclear and
radiation safety at carrying out experiments and makes it possible to vary within wide limits the
configuration and composition of experimental assemblies.

In the paper there are described the procedures of calculation and experimental optimization
of geometry and material composition of RMB itself and its components. The realized goal of such
optimization consists in achieving the levels of energy input and, correspondingly, peak mid-radial
enthalpy sufficient to reduce fuel element simulators with fresh fuel and refabricated fuel elements
to failure.

There were produced two RMBs: on graphite base (RMB-1) and on beryllium base (RMB-
2). Both versions are described.

For fuel elements with fresh fuel there are developed some tools to equip the investigated
objects and corresponding channels to register processes and parameters characterizing fuel
behavior and its response to pulse neutron effect. There was created proper software for measuring
techniques and performed methodical substantiation of tests.

Refabricated fuel elements were produced and installed to tight ampoules in NIIAR where
they were extracted after irradiation and then underwent investigations. To “close” the entire
technological chain of tests there was developed and produced a transport package set (TPS) to
transport re-fabricated fuel elements from NIIAR to BIGR and back. A license was achieved for the
design of TPS and its itinerary.

Some series of fuel elements tests with fresh fuel and refabricated fuel elements (burnup —
up to 60MWd/kg) were performed on the irradiating complex created.

There was obtained a considerable scope of information possessing high practical value in
the field of creating database in verification codes on the calculation of fuel elements behavior
under abnormal conditions.
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THE GIANT PULSES OF SLOW NEUTRONS
IN BEAM-DUMPS OF PROTON.
ACCELERFTORS FOR SUPERHIGH ENERGIES

Y.Y. Stavisski

The creation of the accelerator-stordge complex LHC (CERN) opens the unexpected
possibilities for research in the supethigh dense pulsed fluxes of low-energy neutrons (thermal, cold
and ultracold). One of the wonders of nature is that, the circulation time of protons in big cycled
accelerators is close to the lifetime of thermal neutrons in the hydrogenous moderators (H,O, ZrH,
and others). It is a base to produce the relative short thermal neutron pulses with giant peak flux
density (up to ~ 10" - 10* neutr/cm’s). By use other moderators possible produce the long pulses
with more neutrons.

Yet Robert Wilson proposed to use the high energy proton accelerators (for tens and hundreds
GeV) for "electronuclear breeding” (ENB). But it was a mistake - the most effective proton energy
for ENB is about 1,2 GeV. The concurrence the direct proton ionization losses and the secondary
jonization losses - through electron-photon showers caused by the n’-s decay - give the broad
maximum in the specific yield of neutrons near 1,2 GeV. The specific neutrons vield for lead at this
maximum is about 24 neutr/proton GeV.

The high number protons, stored in big accelerators and his high energy give the possibilities, by
using one-turn extraction, to produce a giant neutron pulses. For the low specified neutron yield
(~ 2,5 neutr/proton GeV at 7 TeV), full yield is ~ 18000 neutrons per incident proton for 60 cm
thick W-target. The main LHC mode provides the acceleration and storage of ~ 3.10' protons with
~7 TeV and "cleaning" main ring every 10 hours by one-turn extraction into graphite beam dump.
The calculations of V.G.Miroshnichenko (INR RAS) based on neutron yield for the thick tungsten
target and the NeuMc code give the thermal neutrons peak flux in ZrH, moderator ~ 1.5.10 *
neutr/cm®s and thermal neutron pulse duration ~ 120 mcs.

For the neutron experiments my be used all intensity of LHC, without any harm interference
with the classical particle program.

Such neutron source give the first possibility for the direct measurement of the neutron-neutron
scattering length with high accuracy, that is significant for the fundamental hypothesis the nuclear
forces charge independence.

The calculations of S.A.Novoselov (INR RAS) for the beam-dump LHC with W-target and
ZrH;-moderator show, that the neutron current from the vacuum cavity in the moderator through the
neutron detector, caused by the n,n scattering in neutron gas, would be ~ 10° neutrons per one
pulse. In one pulse may be received necessary statistical accuracy. It gives the hope for accuracy in
n-n lengts experiment ~ 1 %. .

It is appear the possibility for a research of new class multineutron nuclear reactions, when the
nuclei captured a few neutrons before decay. Particularly, appear the possibility for the neutron-
surplus transuraniums synthesis by the multineutron capture in heavy targets (f.e. >*Cf, *’Fm,
OMd). It appears the possibility for investigations neutron interaction with radioactive nucleus too,
including the originated by radiation capture during pulse.

The interesting research region my be connected with the neutron solid-state physics. For
example - the neutron-photon scattering, particularly - experimental investigation the predicted
amplification this process near phonon resonances in crystals (Agranovitch, Lalov, ISAN RF).
~ The considered heavy target in the beam-dump LHC will give the intensive neutrino fluxes too.

53



CONCEPTION OF COLD MODERATOR WITH SOLID
- AROMATIC HYDROCARBONS

E.P.Shabalin

Frank Laboratory of Neutron Physics, JINR, 141980 Dubna, Russia
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THE ESS MODERATOR CONCEPT AND INSTRUMENT LAYOUT OF
THE SHORT PULSE AND LONG PULSE TARGET STATIONS

H. Tietze-Jaensch'?, G. Bauerz, M. Butzek?, K.N. Clausen'’, H. Conrad?,
R.S. Eccleston®, D. Filges?, F. Goldenbaum?, T. Gutberlet®, B. Haft?, F. Mezei’,
K. Nﬁnighoﬂ‘z, C. Pohl, E. Senitchewa®

'ESS-Europe, Central Project Team, 52425 Julich, Germany
2Forsc:hungszentrum Julich, 52425 Julich, Germany
*Hahn-Meitner Institut Berlin, Glienicker Str 100, 14109 Berlin, Germany
“Paul Scherrer Institut, CH-5232-Villigen-PSI, Switzerland
’1S1S Facility, Rutherford Appleton Laboratory, Chilton, 0X11 0QX, UK
®Risg National Laboratory, Frederiksborgvej 399, DK-4000 Roskilde, Denmark

The scientific application for ESS determines the selection of a reference suite of instruments
for the both short pulse and long pulse target stations. The neutron beam spectral and pulse
width properties are grouped into four sets of moderator properties serving the requests of the
individual instruments.

At ESS this is fulfilled by a very versatile and flexible, large surface two-moderator concept
for both short-pulse and long-pulse target stations. Novel features are the geometric
combination and optimization of conventional liquid hydrogen and ambient water type
moderator components. The results are:

e Four different viewing sides and large opening angles serving a total of up to 24 beam
lines per target, from which two beam holes are used as horizontal moderator access
and service lines.

o Individually adapted spectral and pulse width properties for each viewing fan to the
request of the instrument suite.

» Broad spectral bandwidth moderators feeding neutrons into, for example, novel bi-
spectral extraction beam lines.

e Easy to install option for virtually any other type of moderator and beam extraction
system, e.g. advanced cold moderators of solid methane like spectra and ultimate
intensity performance.

The geometry of the moderator assembly is presented and explained. General results of MC
calculations on the expected neutronic performance and spectral properties are reported and
the ESS facility layout and footprint of the instrument suite is explained.
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NEUTRONIC STUDIES ON HIGH EFFICIENCY COLD NEUTRON
MODERATOR FOR PULSED NEUTRON SOURCES

Y. Kiyanagi , M. Ooi, H. Ogawa and H. Iwasa

Division of Quantum Energy Engineering , Graduate School of Engineering, Hokkaido University,
Sapporo 060-6828, Japan

Cold neutrons are becoming more important for structure and dynamical analysis in the

material science and bioscience, etc. Solid methane and liquid hydrogen are typical materials for the
cold neutron moderator. Liquid hydrogen is a realistic candidate for a high power spallation
neutron source since resistance to radiation damage is very high. We are studying the coupled
moderators as high intensity moderator. We found that the coupled hydrogen moderator with 100%
para gave higher intensity than that with normal para ratio by increasing the moderator thickness.
Concerning to pulse shape (time distribution emitied from a moderator) para rich hydrogen
moderator gives higher pulse peak intensity and faster decay of the pulse shape. These tendency
have to be checked by experiments since the accuracy of the hydrogen cross section data have not
been verified adequately. The figures shown below are comparison between experiment and
calculation. Left figure is experimental results and right calculated ones. Intensity ratios are also
shown. Para concentrations are indicated in the figure