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Nonlinear Electric Fluctuations in Nonmetals

B. I. Yakubovich

Abstract

There have been considered nonlinear properties of electric fluctuations in nonmetals caused by capture
and emission carriers charge defects structure. There have been analysed nonlinear fluctuations connected
with increasing concentration defects by current passing. Such increasing is characteristic for various
types of solids. It is given a quantitative description electric fluctuations in nonmetals caused by defects
structure taking into consideration nonlinear phenomena. There have been determined dependences of
intensity nonlinear fluctuations from parameters. It is shown that nonlinear properties fluctuations can be
used for increasing effectiveness noise methods nondestroying control of electron devices.
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Superconductive Coils Power Supply

V. Trofimov, N. Chernov, P. Kravtsov, A. Vassiliev

Abstract

The power supply for superconductive magnets provides current up to 200 A. It has two level of
regulation: rough cut down 3-phase power by triacs controlled by separate CPU and fine adjustment of
the output current by linear regulator based on power MOSFET transistor.

Automatic microprocessor control system provides smooth current injection and extraction at the
programmed speed. Besides, it’s equipped by two detectors of quenching of the coils that are used for
emergency current extraction. Maximum reaction time of the system to detector signal is 1 ms.
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Interfacial Roughness Growth and its Account in Designing
 Neutron CoFeV/TiZr Supermirrors with m=2.5

)�����Pleshanov, N. G. Kolyvanova, S. V. Metelev, B. G. Peskov, V. M. Pusenkov,
 V. G. Syromyatnikov, V. A. Ul’yanov, A. F. Schebetov

Abstract

Information on features of the growth of roughness from layer to layer in CoFeV/TiZr supermirrors
produced by magnetron sputtering at the DIOGEN facility (PNPI) has been obtained. The parameters of
the growth of the interfacial roughness for different regimes of sputtering have been determined by means
of multilayers with a special structure (JbichromatorsK). It follows from a layer-by-layer fit of the reflectivity
of supermirrors that the roughness growth cannot be described by a simple statistical model. An enhanced
growth rate has been established for the first (15-30) layers of the supermirror up to a value about 2 nm,
reaching which the interfacial roughness grows by an order of magnitude slower (appr. by 0.5 nm per
1 µm) up to a value near 5 nm, reaching which the roughness growth rate increases in about 25 times.
Using a new supermirror design algorithm, in which account of interface imperfections is taken of,
a polarizing neutron CoFeV/TiZr supermirror with m=2.5 and a reflectance 0.7 at the reflection region
edge has been built. It has been concluded that the new algorithm can be used to build supermirrors of
predictable reflectance.
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Measurement of Thermal Neutron Cross Sections
of the 14N(n, γγγγγ)- and 19F(n, γγγγγ)-reactions with Neutrons

from the WWR-M Reactor by in-beam γγγγγ-Spectroscopy Method

A. I. Egorov, R. I. Krutova, Yu. E. Loginov, S. Eh. Malyutenkova

Abstract

Cross sections of the l4N(n, γ) and 19F(n, γ)-reactions were measured with in-beam γ-spectroscopy
method on neutron beam from the neutron guide in stalled inside biological shielding of the WWR-M
reactor (PNPI, Gatchma). Neutron spectrum measured by TOF method contains neither epilhermal nor
fast neutrons. Mixed Al2O3-Pb(NO3)2, CaF2, CF2 and LiF samples were irradiated and γ-rays were
measured with HPGe detector in range 1–2 MeV. Known value of the cross section of the Al(n, γ) reaction
at Vn = 2200 m/s equal to 0.231(3) b was used as standard. Cross sections of the reactions under
investigation are obtained to be 0.0795(13) b and 0.00950(15) b for the 14N(n, γ)- and 19F(n, γ)-reactions
respectively. These values are significantly more precise than formerly known ones 0.0750(75) b and
0.0096(5) b respectively.
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The Method of Registration of Current Signal on the Reactor at Frequencies
 of Switching of the Equipment Above Frequencies of the Main Spectrum

of Power of the Reactor Neutron Noise

V. A. Vesna, E. V. Shulgina

Abstract

In the work the principle of current signals registration, used for measurement of the P-odd asymmetry,
at frequency of the switching of neutron polarizations above frequencies of the reactor power fluctuations,
giving main contribution to spectral density of the powers of the noise, is described. The results allow to
confirm that method works without compensation of the reactor power fluctuations. The method for the
first time was carried out in this work.

The strategy of the measurements and the model of the installation are created, results of the test of
the installation in presence of the reactor power fluctuations are presented. The detectors registered

γ-quanta from reaction 10B(n,α)7Li* ⇒  7Li + γ.    The results of the test measurement of the P-odd effect
in the reaction 35�l��, γ)36�l are submitted.

Work was conducted on the high flux beam of polarized neutrons of the ILL reactor (Grenoble, France).
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Yields of 
 8
Be → 2ααααα from 

10
Be in the Emulsion at 1 GeV per Nucleon

F. G. Lepekhin, B. B. Simonov

Abstract

It is shown that the channel fraction 10� → 8Be → 2α is estimated to be 18 ± 3 percent and the distribution
constants for the angles of alpha particles and the angles between them equal to 20.5 ± 0.7 and
31.7 ± 2.0 mrd, respectively, are in agreement with these quantities calculated prior to experiment on the
basis of the parton picture of relativistic nucleus fragmentation. In these calculations, the only parameter
taken from earlier experiments is the quantity r0 = 1.54 fermi determining the 10B radius.
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Purine Bases at Position 37 of tRNA Stabilize Codon-anticodon Interaction in
the Ribosomal A site by Stacking and Mg

2+
 –  Dependent Interactions

A. L. Konevega
1
, V. I. Makhno

1
, Yu. P. Semenkov

1
, W. Wintermeyer

2
,

M. V. Rodnina
3
, and V. I. Katunin

1

Abstract

The anticodon loop of tRNA contains a number of conserved or semiconserved nucleotides. In most
tRNAs, a highly modified purine is found at position 37 immediately 3' to the anticodon. Here, we examined
the role of the base at position 37 for tRNAPhe binding to the A site of Escherichia coll ribosomes. Affinities
and rate constants of A-site binding of native yeast peptidyl-tRNAPhe with hypermodified G (wybutine), or



	

of unmodified peptidyl-tRNAPhe transcripts with G, A, C, or U, at position 37 were measured. The data
indicate that purines stabilize binding due to stronger stacking and additional interactions with the ribosome
mediated by Mg2+ ions. Paromomycin, an antibiotic that replaces Mg2+ ions within the decoding center of
16S rRNA, greatly stabilized tRNAs in the A site and abolished the Mg2+-dependence of binding. Comparison
of binding enthalpies and entropies suggests that hypermodification of the base at position 37 does not
affect stacking in the codon-anticodon complex, but rather decreases the entropic penalty for A-site
binding. Substitution of purines with pyrimidines at position 37 increases the rates of tRNA binding to and
dissociation from the A site. The data suggest that initial binding of tRNA to the A site is followed by a rate-
limiting rearrangement of the anticodon loop and/or the ribosome decoding center which is favored by
purines at position 37 and involves stronger stacking, additional Mg2+ binding, and interactions with
16S rRNA.

1 Petersburg Nuclear Physics Institute, Molecular and Radiation Biophysics Division, Protein
       Biosynthesis Laboratory, 188300, Gatchina,
     2 Russia Institutes of Molecular Biology and

3 Physical Biochemistry, University of Witten/Herdecke, D-58448 Witten, Germany
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Preparation of the Pure Fullerene S
���

by the Method
 of the Liquid Chromatography on the Active Carbon

Yu. S. Grushko, V. P. Sedov, E. A. Alekseev, O. N. Vavilova,
 V. V. Kukorenko, S. G. Kolesnik, V. A. Shilin

Abstract

The hundred gram scale method of preparation of high purity I
60

 fullerene is described. As a stock
material the method uses fullerene mixture preen-riched with C

60
 to ~ 95% wt. Deep purification of C

60
 is

reached by flash-chromatography technique on highly selective, high specific capacity activated coal of
carbonite type. Technological aspects of oligo- and polymerization of fullerenes are considered and an
importance of their taking into account at optimization of fullerene treatment technology is demonstrated.
Variants of processing of partly polymerized fullerenes resulting in their de-polymerization and recycling
are proposed. The peculiar features of fullerenes are investigated fullerene mixture dissolution in toluene
defined by the presence of polymerized forms and possible copolymerization of different fullerenes. The
simple laboratory scale equipment for fullerenes dissolution is described. The main technological param-
eters of purification process of I

60
 from toluene solution on a column filled with carbonite type activated

coal are defined and optimized. Dependence of I
60

 concentration in eluate on the column’s loading with
fullerenes during the chromatographic I

60
 purification is studied and the specific productive characteristics

of the stationary phase are estimated.
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Abstract

The Bethe-Salpeter equations for the quark-antiquark composite systems with different quark masses,
such as qs (with q = u, d), qQ and sQ (with Q = �, b), are written in terms of spectral integrals. For mesons
characterized by the mass M, spin J and radial quantum number n, the equations are written for the
(n, M2)-trajectories with fixed J. The mixing between states with different quark spin S and angular
momentum L are also discussed.
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Characteristics of Spherical Plasmoids Originated after Electric
 Discharge in Humid Air

9��P��2Q5B5C��>��P��>EDR@85C

Abstract

At present paper a new setup for creating artificial ball lighting with high efficiency has been described.
More than 1500 autonomous glowing plasmoids were obtained by the setup. It has been found that ball
lightning has lifetime ≤1 s and complicated internal structure. A negative charged envelope surrounds a
glowing core.
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Interpolation of Angular Correlation Spectra of Coincident Fragments
Produced in the Nuclear Fission by Relativistic Protons

Yu. A. Chestnov

Abstract

A sum of two normal distributions is found to be enough for the approximation of any up to now
measured angular correlation spectrum of coincident fission fragments of heavy nuclei at the incident
proton energy 140 MeV ≤ EP ≤ 1000 MeV with accuracy within a few per cent. The mean angles and
standard deviations of these distributions differ from each other 2÷n�times and depend from the proton
energy rather smooth. This allows interpolating of the experimental angular correlation spectra in the
above mentioned energy range. The corresponding energy dependences of the total fission cross sec-
tions of 232Th and 238U nuclei in this range may be approximated by a sum of two exponential decay
functions: the decreasing one from Ep ≈ 50 MeV, and another, increasing from ≈ 100 MeV to 1 GeV. The
fission events, corresponding to the latter function, are distinguished by lesser deviations from the exact
oppositely directions of complementary fragments emission. They dominate in the fission of 184W nuclei by
1 GeV protons (≈ 83% of the total fission cross section). The quasi-elastic incident proton scattering on
a small angle and the double-nucleons absorption of a produced π-meson are discussed as the fast
stages of interactions for such events.
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Low-Frequency Fluctuations in Semiconductors

H��P��S@N<A5C7L?

Abstract

There have been analysed fluctuations in semiconductors caused by two-charge traps. There has been
calculated general form formula for spectrum fluctuations. There have been obtained formulas for number
of particular cases. There has been calculated an universal formula describing the spectrum low-fre-
quency fluctuations in semiconductors caused by one-charge and two-charge traps.
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Three-Loop Universal Anomalous Dimension of the Wilson Operators
in N = 4 SUSY Yang-Mills Model

A. V. Kotikov
a
, L. N. Lipatov, A. I. Onishchenko

b,c
, V. N. Velizhanin

Abstract

We present results for the three-loop universal anomalous dimension γuni(j) of Wilson twist-2 operators
in the N = 4 Supersymmetric Yang-Mills model. These results are obtained by extracting the most
complicated contributions from the three loop non-singlet anomalous dimensions in QCD which were
calculated recently. Their singularities at j = 1 agree with the predictions obtained from the BFKL equation
for N = 4 SYM in the next-to-leading order. The asymptotics of γ

uni
(j) at large j is in an agreement with the

expectations based on an interpolation between week and strong coupling regimes in the framework of
the AdS/CFT correspondence.
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Fragment Isotopic Distributions from Nuclear Disintegrations
Induced in Direct and Inverse Kinematics

L. N. Andronenko, M. N. Andronenko, V. D. Domkin*, B. L. Gorshkov,
A. V. Kravtsov, Yu. T. Mironov, V. R. Resnik, G. E. Solyakin

Abstract

Combined analysis of rubidium and cesium isotopic distributions obtained for p + 238U and 238U + p
disintegrations has been carried out at 1 GeV proton and 1 A GeV 238U beam energies for direct and
inverse kinematics respectively. Differences between production cross sections measured in different
kinematics have been found in isotopic distributions for a few neutron-rich fragments 93Rb, 141Cs, 142Cs,
and 143Cs.

* V. G. Khlopin Radium Institute
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Determination of the Most Efficient Refueling Strategy in Reactor PIK

M. S. Onegin

Abstract

The reactivity excess for reactor PIK with fresh core have been obtained with the help of verified code
MCU-REA. This value is compared with the results obtained by using codes MCNP-4C (library DLC-200)
and MCB (library ENDF/B-6.8). The influence of water and fuel temperature and of check test pieces on
initial reactivity excess have been determined. The author have calculated the burn up cycle of reactor as
a whole (without taking into account of reactor controls) using different cods: MCU-PR, MCU-REA, MCB.
The results of calculations with this codes are compared. The other equilibrium reactor cycles (and also
fresh core cycle with taking into account of reactor controls) was calculated using code MCU-REA. The
reactor core was divided into physical zones (of 97 maximal) for taking into account nonuniformity of
thermal flux in height and in different fuel layers in fuel assemblies. The first layer of fuel elements in
hexagonal fuel assemblies was profiled to smooth nonuniformity of energy release in reactor core. The



��

equilibrium cycles have been calculated without refueling, with refueling of 1/2 of the core and mixed
equilibrium cycle with 1/3 and 1/4 refueling. The necessary poison concentration in burn-up absorbers
(which was Gd

2
O

3
 in ZrO matrix) in new fuel assemblies was fixed; the temporal dynamics of reactor

controls (of shutters and control rods) during the equilibrium cycle was determined; temporal dynamics of
gadolinium absorbers burn-up and the dynamics of the coefficient of nonuniformity of energy release was
investigated. The maximum coefficient of nonuniformity of energy release of reactor was determined for
all equilibrium cycles. Cycle duration and mean burn-up of fuel in offloaded fuel assemblies was calculated
also.
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Neutron Lifetime Experiment with a Gravitational Trap
and a Low-Temperature Fomblin Coating

A. Serebrov, V. Varlamov, A. Kharitonov, A. Fomin, Yu. Pokotilovskii
1
, P. Geltenbort

2
,

J. Butterworth
2
, I. Krasnoschekova, M. Lasakov, K. Schreckenbach

3
,

R. Tal,daev, A. Vassiljev, O. Zherebtsov

Abstract

We present a new result of neutron lifetime measurements (878.5 ± 0.7sta. ± 0.3syst.) s. This result is
different from the world average value by 6 standard deviations and by 4 standard deviations from the
previous most precise result. However, the new result for neutron lifetime together with (β-asymmetry in
neutron decay (A0= –0.1189(7)) is in a good agreement with Standard Model.

1 Joint Institute for Nuclear Research, 141980, Dubna, Russia
2 Institute Max von Laue-Raul Langevin, B.P. 156, 38042, Grenoble, Cedex 9, France
3 TU Munchen, Fak. fur Physik E21, 85747. Garching, Germany
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Complex of Instrumental Devices for Preliminary Working and Precision
Measurement of Frequency of Sine Signals

V. Solovei, V. Marchenkov, I. Krasnoshekova, T. Savel
,
eva, A. Sumbatyan

Abstract

In work it is described three types of the devices forming a basis of a complex for preliminary process-
ing and ultraprecision measurement (with accuracy 10-9B�[VRf\RZU:RT�Y[�T:ZR�b9]R�T:_Z9;T��u�c9T:T�Y[�9

UY8W;Ra�[YV81�XQR�WVY_V98�YZXVY;;RS�X:8RVm�XQR�UYZverter of frequencies which is carrying out function of
analog summation of two frequencies with the subsequent division on 2; the four-channel frequency
measurement device, that providing measurement of quantity of the full periods, initial and final phases,
duration of eight full periods of measured frequency in the beginning and at the end of time of measurement.
Timer and frequency measurement device connected with a personal computer – by RS-232/485 serial
link.
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Logarithmic Neutronguide with «White» Parallel Beam of Thermal Neutrons

E. M. Korotkikh

Abstract

The scheme of logarithmic neutronguide with the «white» parallel beam of the thermal neutron is
described. In this paper the analytic expressions are suggested that describe the configurations and the
sizes of the bent mirrors, the width of the beam and the intensity distribution on the width. The estimates
show that this neutronguide can produce 5–9 times more intense beam of the thermal neutrons compared
to the conventional collimating.
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The Magnetic Textures and Magnetization Reversal Processes Studies
 of the Anisotropic Films with the cigh Remnant Magnetization by Means

of Polarized Neutron Scattering (Reflection and Refraction)

A. V. Kovalev, B. G. Peskov

Abstract

The Co
67

Fe
31

V
2
 films are the objects of our intense interest for the last seven years in connection with

the origin of the induced magnetic anisotropy. In the present paper, the first results will be demonstrated
of the work, which has only just got under way. The layers with a thickness of 2.5 µ were sputtered
on glass substrates. We measured the non-spin-flip as well as the spin-flip intensities both in reflected and
refracted neutron beams. The external magnetic fields were applied in the sample plane parallel to
the easy axis. The large intensities were observed for the nonspecular reflection peaks. From these
findings we can conclude that the neutron reflection mechanism in magnetic films has not been yet well
understood.
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Electric Fluctuations Connected with Multicharge Traps

B. I. Yakubovich

Abstract

There have been considered problems of forming electric fluctuations in nonmetals by multicharge
traps. There have been analysed fluctuations connected with structure defects of different types. There
have been calculated the universal formula for spectrum fluctuations caused by multicharge trap. There
have been done a discription of electric fluctuations in nonmetals caused by a group of multicharge traps.
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Complex of Instrumental Devices for Motion Control

O. Gapon, Ya. Kasman, M. Kolhidachvili, V. Marchenkov, E. Nikolaev,
 V. Solovei, A. Sumbatyan

Abstract

In present work described four devices. Devices intended for automation of management by angular
and linear moving of experimental installations. The described devices are intended for use with angle
encoder of turn such as 5�4,--�or L�4,(�and intended for use with 4 phase step motors.
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Superconducting UCN Polarizer for a New EDM Spectrometer

A. Serebrov, M. Lasakov, A. Fomin, P. Geltenbort1, A. Murashkin,
I. Krasnoschekova, Yu. Rudnev, A. Vasiliev

Abstract

A test experiment has shown that the number of UCN of one polarization transmitted through a 100 µm
Al foil when placed in a )���magnetic field is greater by 3.8 times. The increased transmission is due to
a higher velocity of the UCN passing through the foil.

1 Institut Max von Laue-Paul Langevin, Grenoble, France
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A Silicon UCN Detector with Large Area and with Analysis of UCN Polarization

M. Lasakov, A. Serebrov, A. Khusainov, A. Pustovoit, Yu. Borisov, A. Fomin,
P. Geltenbort

1
, O. Kon,kov

2
, I. Kotina, A. Shablii, V. Solovei, A. Vasiliev

Abstract

A silicon UCN detector with an area of 45 cm2 and with a 6LiF converter is developed at PNPI. The
spectral efficiency of the silicon UCN detector was measured by means of a UCN gravitational spectro-
meter at ILL. The sandwich-type detector from two silicon plates with a 6LiF converter placed between
them was also studied. Using this type of technology the UCN detector with analysis of polarization was
developed and tested. The analyzing power of this detector assembly reaches up 75% for the main part
of UCN spectrum. This UCN detector with analysis of UCN polarization can be used in the new neutron
EDM spectrometer.

1
 Institut Max von Laue–Paul Langevin, Grenoble, France

2
 Ioffe Physical Technical Institute, St. Petersburg, Russia
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Project of Neutron Beta-Decay A-Asymmetry Measurement
with Relative Accuracy of (1÷÷÷÷÷2)     ⋅⋅⋅⋅⋅10-3

A. Serebrov, Yu. Rudnev, A. Murashkin, O. Zherebtsov, A. Kharitonov,
V. Korolev, T. Morozov, A. Fomin, V. Pusenkov, A. Schebetov, V. Varlamov

Abstract

We are going to use a polarized cold neutron beam and an axial magnetic field in the shape of a bottle
formed by the superconducting magnetic system. Such configuration of magnetic field allows to extract
the decay electrons inside a well-defined solid angle with a high accuracy. The electrostatic cylinder with
a potential of 25 kV defines the detected region of neutron decays. The protons, which come from this
region will be accelerated and registered by a proton detector. The use of coincidences between electron
and proton signals allows to suppress the background considerably. The final accuracy of A-asymmetry
will be determined by the accuracy of the neutron beam polarization measurement which is at the level of
(1÷2) ⋅10-3 as it was shown in the previous studies.
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Possibility of the Identical Heavy Fragment Production in 238U Three-Body
Disintegrations Induced by 1 GeV Protons

L. N. Andronenko, M. N. Andronenko, V. D. Domkin*, B. L. Gorshkov,
A. V. Kravtsov, G. E. Solyakin

Abstract

A method is proposed for extraction of three-body disintegrations of heavy nuclei with two identical
fission fragments. The method was employed in the analysis of the isotopic distributions of Rb and Cs,
produced in collisions of 238U nuclei with protons in the experiments performed in the direct and inverse
kinematics.

* V.G. Khlopin Radium Institute
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The Plane Parallel Chamber

S. I. Vorobyev, V. G. Ivochkin, S. V. Kosianenko

Abstract

The investigation results of the Plane Parallel Chamber (PPC) on the β-source’s electrons, positrons
and «surface» muons are presented. The amplitude spectra and the registration efficiency for electrons,
positrons and muons with momentum 20–27 MeV/c were measured. The registration efficiency of 99 %
for the muons has been obtained, using the PPC with the gas gap 1 mm and CO

2
 (100 %) at 1 atm as a

working gas. The PPC with gas gap 0.4 mm and Ar(30%)+CO
2
(70%) at 1 atm as working gas has the

registration efficiency only 88%. This result together with other properties of PPC allows using Plane
Parallel Chamber in the experiments with the high intensity «surface» muon beams of the modem meson
factories.
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Tripartitions Induced in Heavy Nuclei by Relativistic Projectiles

B. L. Gorshkov, G. E. Solyakin

Abstract

Two kinds of nuclear tripartitions have been observed in disintegrations induced in heavy nuclei by
relativistic projectiles. With relatively small probability to binary decays coplanar three-prong events were
observed, comparable masses being inherent to all three fragments. With larger probability disintegra-
tions have been registered where two almost collinear massive fragments were accompanied by large
nucleon losses with their total mass comparable to fission fragment mass.

Both processes were interpreted as consequences of a disintegration of a collinear three-body nuclear
configuration arising in recoil-free kinematics through the formation of hadronic resonances including
mesoatoms of heavy nuclei.
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UCN Anomalous Losses and the UCN Capture
Cross-Section on Material Defects

A. Serebrov, N. Romanenko, O. Zherebtsov, M. Lasakov, A. Vasiliev,
A. Fomin, I. Krasnoshekova, A. Kharitonov, V. Varlamov

Abstract

Experimental data shows anomalously large Ultra Cold Neutrons (UCN) reflection losses and that the
process of UCN reflection is not completely coherent. UCN anomalous losses under reflection cannot be
explained in the context of neutron optics calculations. UCN losses by means of incoherent scattering on
material defects are considered and cross-section values calculated. The UCN capture cross-section on
material defects is enhanced by a factor of 104 due to localization of UCN around defects. This pheno-
menon can explain anomalous losses of UCN.
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UCN Anomalous Losses and the UCN Capture
Cross-Section on Material Defects

���Serebrov, N. Romanenko, O. Zherebtsov, M. Lasakov, A. Vasiliev,
A. Fomin, I. Krasnoshekova, A. Kharitonov, V. Varlamov

Abstract

Experimental data shows anomalously large Ultra Cold Neutrons (UCN) reflection losses and that the
process of UCN reflection is not completely coherent. UCN anomalous losses under reflection cannot be
explained in the context of neutron optics calculations. UCN losses by means of incoherent scattering on
material defects are considered and cross-section values calculated. The UCN capture cross-section on
material defects is enhanced by a factor of 104 due to localization of UCN around defects. This pheno-
menon can explain anomalous losses of UCN.
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