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Improved Multichannel Neutron Polarizers on Basis
of FeCoV/TiZr Supermirrors with TiZrGd Underlayer

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

W. H. Kraan, C. F. de Vroege, M. Th. Rekveldt
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Abstract

Measurements of the polarizing efficiency and transmittance of a new high efficiency multichannel
neutron polarizer are presented. The procedure of the measurements is given. The parameters of new
Fe30Co68V2/Ti75Zr25 supermirrors and a polarizer made of them are compared with old Fe34Co64V2/Ti60Zr40

supermirrors and an old polarizer. We discuss how the polarizing efficiency of the coating was
improved.
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New Experimental Limit on the Lifetime
of Neutrino Radiative Decay νννννH → ν → ν → ν → ν → νL + γγγγγ  Obtained

with the BOREXINO Counting Test Facility

A. V. Derbin, V. N. Muratova, O. Yu. Smirnov, O. A. Zaimidoroga
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Abstract

Results of background measurements with the prototype of the Borexino detector have been used to
obtain bound on the lifetime of the radiative neutrino decay νH → νL + γ. The new lower limit for the lifetime
of pp- and 7Be-neutrinos is τc.m.( νH → νL + γ)/mν  ≥ 4.2⋅103 s⋅eV–1. It is more than one order of magnitude
stronger than obtained in previous experiments using nuclear reactors and accelerators.
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Grouping of High-Energy Transitions in the (n, γγγγγ)-reaction

S. L. Sakharov
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Abstract

Study of ordered in intensity transitions from the (n, γ)-reaction shows to (a) the presence in the range
5000–6000 keV of the large number of coincident in energy transitions compared to the number of
transitions in the neigbouring range 4000–5000 keV, (b) coincidence in energy of transitions in 15N and
157Gd and singleness of mass number difference of ∆A=142, (c) the absence of coincidences
of transition energies in the range A=74–115 and (d) direct dependence of intensity of either of a pair
coincident in energy transitions on the difference of the mass number of the nuclei in which these transitions
proceed.
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Three-Fold Correlation in the Interaction of Polarized Neutrons
with Polarized Nuclei and Method of Oscillating Fields

A. V. Aldushchenkov, A. I. Kovalev, V. V. Lukashevich
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Abstract

A two coil resonance method is discussed for the experimental studies of possible P, T-violating effects
in the interaction of low-energy neutrons with polarized nuclei. It is shown that a neutron phase spectrum
contains an information about the efficient fields in the target. The analysis for a selection
of T-odd amplitude is applied for proposed experimental scheme.
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Abstract

The results of investigations of the Plane Parallel Chamber on the β-source’s electrons, positrons and
«surface» muons are presented. The amplitude spectra and efficiency of the registration 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

work gas. This result together with other properties of PPC allows to use Plane Parallel Chamber in the
experiments with the high intensity «surface» muon’s beams of the modern meson factories.
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Fission and Satellite Fission Processes Induced
in Tungsten Nuclei by 1 GeV Protons

B. L. Gorshkov, A. V. Kravtsov, N. P. Popov,
V. R. Resnik, N. G. Soboleva, G. E. Solyakin
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Abstract

Aimed at the study of disintegration mechanisms of medium-heavy nuclei an experiment with a thin
tungsten target enriched with 184W isotope has been carried out at the 1 GeV proton beam. The comple-
mentary fragments were detected in an almost collinear geometry using (2E, 2V) measurement tech-
nique.

Together with nuclear fission events, the events with formation of complementary fragments have been
observed which admitted nucleon losses more than 50 u. The probability of such events amounts to (20.2
± 2.0) % of the collinear binary fission probability.
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Search for Collinear Three-Body Disintegrations Induced
in Tungsten Nuclei by 1 GeV Protons

B. L. Gorshkov, A. V. Kravtsov, N. P. Popov,
V. R. Resnik, N. G. Soboleva, G. E. Solyakin
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Abstract

Experiment with a tungsten target enriched with 184W isotope has been carried out at the 1 GeV proton
beam. The complementary fragments were detected using (2E, 2V) measurement technique
in sub-collinear geometry.

The events of collinear three-body disintegrations were observed at the level of (4.2 ± 1.0) % of the
collinear binary fission probability and 20 % of the probability of the satellite fission processes. Two
detected complementary fragments from the collinear three-body disintegrations had intermediate mass-
es, enhanced TKE values and nearly completely balanced momenta.
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Abstract

The spectrum of single particle states and the isotopical dependence of the spin-orbital splitting
in nuclei close to the doubly magical nuclide 48Ca are determined basing on the detailed analysis of the
available experimental data. Charge exchange excitations in the A = 48 system and the polarization
effects arising in the excitation of the isoanalogue state in the 48Ca(p, n)48Sc reaction, as well as
the properties of other excited states of 48Sc, are also studied.
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Off-line and On-line Tests of Ionizing Targets

V. N. Panteleev, A. E. Barzakh, D. V. Fedorov, V. Menna,
F. V. Moroz, and Yu. M. Volkov
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Abstract

First results of tests of a new type of a high temperature combined target-ion source (ionizing target)
which was developed for on-line production of single charge ions of radioactive isotopes of most elements
of the periodical table have been presented. Off-line tests and on-line experiments making use
the developed ionizing target, housing different target materials, have been carried out. The ionization
efficiency measured for stable atoms of Li and Mg amounted 0.14–5.4 % for the targets with different
target materials. With the ionizing target use the yields of neutron deficient isotopes of rare earth
elements Pm, Sm, Eu, Gd, Tm, Yb, and Lu have been measured. The value of on-line production efficien-
cy, which is a product of the ionization and release efficiency, was within the interval 0.1–7 %
for different nuclides.
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Flux Tubes on Higgs Branches in SUSY Gauge Theories

K. Evlampiev, A. Yung
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Abstract

We study flux tubes on Higgs branches with curved geometry in supersymmetric gauge theories.
As a first example we consider N = 1 QED with one flavor of charges and with Higgs branch curved
by adding a Fayet-Iliopoulos (FI) term. We show that in a generic vacuum on the Higgs branch flux tubes
exist but become «thick». Their internal structure in the plane orthogonal to the string is determined by
«BPS core» formed by heavy fields and long range «tail» associated with light fields living
on the Higgs branch. The string tension is given by the tension of «BPS core» plus contribution coming
from the «tail». Next we consider N = 2 QCD with gauge group SU(2) and N

f
 = 2 flavors of fundamental

matter (quarks) with the same mass. We perturb this theory by the mass term for the adjoint field which
to the leading order in perturbation parameter do not break N = 2 supersymmetry and reduces
to FI term. The Higgs branch has Eguchi-Hanson geometry. We work out string solution in the generic
vacuum on the Higgs branch and calculate its string tension. We also discuss if these strings can turn into
semilocal strings, the possibility related to the confinement/deconfinement phase transition.
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Abstract

The phases of P-odd and P-even observables in neutron induced reactions are in details considered.
The formulas describing P-even effects are received. The correct account of the phases results
in doubling peak of the left-right asymmetries in a resonance.
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Abstract

In this work we examine method and techniques employed in the search for an electric dipole moment of
the neutron with ultra-cold neutrons (UCN). On the example of the experimental set-up at PNPI
the factors limiting the sensitivity of the measurement are considered and possible ways to a modernization
of the arrangement are shown for the purpose of carrying out of the measurement with the high flux UCN
sources.
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Abstract

The paper regards the isotopic contents determination methods of the samples prepared as the thin
reflecting layer on the plane carrier. The measurement of the critical angle of the total reflection for
the neutrons with the known energy allows the coherent scattering length to be determind, which value
depends on the sample isotopic contents. Another method consists in the measurement of prompt
γ-rays when the «white» beam of the thermal neutrons reflects totally on the sample.
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Abstract

The spectrum of a nonelastic relaxation of structurally disorder HTSC on the basis of YBa
2
Cu

3
O

7-δ
ceramics irradiated with fast neutrons of a reactor by fluence N�≈ 1 ⋅1016��m-2 by ultrasonic resonant
spectroscopy method was investigated. The dislocation nature of P

3
 internal friction Q–1(T) peak

is established. The explanation model of hysteresis temperature dependence Q–1(T) of this peak
is presented.
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Abstract

The results of the Hall coefficient temperature dependence research of n-Ge samples, alloyed
by antimony N

Sb
 ≈ 5 ⋅1015��m-3 irradiated by various fluence of fast neutrons in channel V1 of a reactor of

VVR-M PNPI the Russian Academy of Science are presented.
It is established, that the nonmonotonic course of temperature dependence of concentration of carriers

of a charge can be connected to presence of fields of the local elastic pressure arising around DR.
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Abstract

The low-temperature conductivity sliding energy of activation observably in experiment gives
the description within the framework of quantitative model of the disorder system hopping conductivity on
a n-Ge basis, compensated by fast reactor neutrons irradiation is presented.
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Abstract

The construction of magnetron sputtering setup for production of neutron supermirrors is presented.
The description of main parts of the setup is given. The presputtering procedure as the procedure of
the producing of supermirrors are described. The ways of the improving of the neutron supermirror
technology are discussed.
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The Photon Tagging System for the CB@ELSA Experiment:
Performance and Energy Calibration

D. Bayadilov, Yu. Beloglazov, V. Credé, A. Gridnev, I. Horn, R. Joosten,
H. Kalinowsky, J. Link, I. Lopatin, D. Novinsky, A. Radkov, V. Sumachev
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Abstract

We describe briefly the photon tagging system installed in experimental hall of the ELSA accelerator at
the Bonn University and presently used in the CB-ELSA experiment. A large flux of high energetic photons
for studying hadronic interactions with various targets is produced in a thin radiator with the extracted
electron beam from ELSA via bremsstrahlung. To measure the energy of the produced photon a tagging
system covers photon energies over a range from 22 % to 92 % of the incident electron energy, and is
capable to operate with beam energies up to 3200 MeV and with photon fluxes up to
108 1/s. The main components of the tagger are a photon-production target (radiator), a dipole magnet
which deflects the bremsstrahlungs electrons according to their specific momenta, a ladder of 14 scintil-
lation counters for timing and trigger tasks, and two multiwire proportional chambers for a position
measurement of the deflected electron with good spatial resolution which corresponds to a good energy
resolution. To provide operation with very high photon fluxes up to 108 1/s, the tagging system is equipped
additionally with a high resolution scintillating fiber detector covering the energy range with the highest
intensities of bremsstrahlungs electrons. The performance of the tagging system is described, and the
results of energy calibration are presented.
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Abstract

There have been analased fluctuations in dielectric films caused by the processes in area with low
electric strength. It is calculated series of expressions of general form for spectra of electric fluctuations.
It is given a universal description of electric noise in dielectrics caused by these reasons. The posibilities
of using the noise in applied aims are marked.
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On the Study of Ground State for Electron-Doped Manganites

S. M. Dunaevsky, V. V. Deriglazov
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Abstract

A technique of energy band structure calculations within tight-binding approximation is presented
to find out ground state of electron-doped manganites, R

x
A

1–x
MnO

3
, where R and A are trivalent

and divalent elements, respectively, in the region x < 0.5. The model is based on double exchange
of e

g
 electrons supplemented with superexchange of localized t

2g
 electrons and accounts for double

degeneracy of partly occupied e
g
 orbitals with the small Jahn-Teller-type splitting of e

g
 level. The for-

malism proved to be quite efficient to describe the generic low-temperature properties of manganites,
such as the variety and sequence of magnetic and orbital phases in the wide range of electron doping.
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E-mail: pnk@pnpi.spb.ru
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E-mail: kravtsov@recØ3 pnpi.spb.ru
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E-mail: solovei@pnpi.spb.ru
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E-mail: lopatin@pnpi.spb.ru
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E-mail: solovei@pnpi.spb.ru
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b`b[a�s\__\`]�c^`__�_Ycb\`]�ZY[_d^YZY]b�\_�9Y_c^\iY9��WXY�YugY^\ZY]b�h[_�gY^s`^ZY9�s`^�(**÷,***�LYq
Y]Y^Mf�^[]MY�`s�\]c\9Y]b�g^`b`]_�[b�bXY�PYbY^_id^M�7dcaY[^�PXf_\c_�r]_b\bdbY�_f]cX^`cfca`b^`]�`s�bXY

yd__\[]�kc[9YZf�`s�Qc\Y]cY_��kcc`^9\]M�b`�bXY�ZYbX`9�d_Y9"�ZY[_d^\]M�`s�bXY�]dZiY^�`s�g^`b`]_

[b�\]bY]_\bf�[^`d]9�,*<���
�h[_�sdas\aaY9�if�ZY[]_�̀ s�c`d]b\]M�̀ s�bXY�]dcaY[^�s\__\`]�YeY]b_�bX[b�b[pY�ga[cY

\]�bXY�_gYc\[a�c[a\i^[b\`]�b[^MYb��W`�9Ys\]Y�bXY�]dZiY^�̀ s�g^`b`]_�bXY�e[adY�̀ s�s\__\`]�YeY]b_�h[_�Zdab\ga\Y9

if�bXY�c[a\i^[b\`]�c`Yss\c\Y]b�bX[b�h[_�9YbY^Z\]Y9�YugY^\ZY]b[aaf�[_�bXY�̂ [b\`�̀ s�bXY�td[]b\bf�̀ s�g^`b`]_�b`

`]Y�`s�s\__\`]�YeY]b_�hXY]�bXY�g^`b`]�iY[Z�\]bY]_\bf�h[_�`s�bXY�`^9Y^�`s�,*)�_�,��P^`b`]_�hY^Y�9\^Ycbaf

c`d]bY9�h\bX�bXY�_c\]b\aa[b\`]�c`d]bY^�bYaY_c`gY��{[e\]M�a[^MY�s\__\`]�c^`__�_Ycb\`]"�(+>��h[_�_YaYcbY9�[_

bXY�c[a\i^[b\`]�b[^MYb��W`�MYb�bXY�[ccd^[cf�`s�+B"�bXY�c[a\i^[b\`]�g^`cY9d^Y�d_d[aaf�b``p�[i`db�bX^YY
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Abstract

Nowadays radioactive and heavy metal wastes utilization is becoming more and more important. In this
paper the TXRFS method is used for quantitative determination of the ability of microorganisms to bind
ions of the heavy metals, e.g., of strontium and cesium.

The results of measurements show that the nature yeast strain could be used for bioremediation of
industrial wastes solutions polluted by salts of the heavy metals. These results could be a foundation for
developing new technology for the concentration of the heavy metals from the nature and industrial
wastes.
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Facility for Neutron Multiplicity Measurements in Fission

A. S. Vorobyev, V. N. Dushin, F.-J. Hambsch, V. A. Jakovlev, V. A. Kalinin, I. S. Kraev,
A. B. Laptev, D. V. Nikolaev, B. F. Petrov, G. A. Petrov, V. I. Petrova, Y. S. Pleva,

O. A. Shcherbakov, V. I. Shpakov, V. E. Sokolov, T. A. Zavarukhina
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Abstract

The description of an experimental set-up for neutron multiplicity measurements and its specific data
processing procedures are presented together with some results for 252Cf(sf). With this experimental set-
up the light and heavy fission fragment kinetic energies for every fission event can be registered simulta-
neously with the number of prompt neutrons emitted by each of the complementary fission fragments. The
proposed data processing makes it possible to perform the reconstruction of pre-neutron fission fragment
masses and kinetic energies as well as the initial neutron multiplicity distribution.
PACS: 25.85.Ca, 27.90.+b, 21.10.Gv, 29.40.Mc
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Nuclear Fission Identification in Disintegrations of Heavy
and Medium-Heavy Nuclei

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

Detailed comparison of the nuclear fragments formation cross sections measured in experiments with
direct and inverse kinematics is carried out. In order to distinguish the fission reaction from satellite
processes in direct kinematics experiments it is proposed to use the (2E,2V) measurement method
instead of the (2E) one.
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