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Theoretically Predicted and Empirically Observed Dependences
of the Terrestrial Greenhouse Effect on Temperature:

Implications for Climate Stability

V. G. Gorshkov, A. M. Makarieva
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Abstract

We derive an approximate equation for radiative transfer in an atmosphere containing greenhouse
substances. Its solution coincides with the exact solution of the conventional radiative transfer equation
to the accuracy of 20 % for all values of atmospheric optical depth. The derived equation makes it
possible to easily take into account the non-radiative thermal fluxes (convection and latent heat) and
obtain an analytical dependence of the greenhouse effect on atmospheric concentrations of green-
house substances, to be used in the analysis of modern climate stability. It is shown that the modern
value of global mean surface temperature, which corresponds to the liquid state of the terrestrial hydro-
sphere, is physically unstable. The observed stability of modern climate over geological timescales
is due to dynamic singularities in the temperature-dependent behaviour of the greenhouse effect, which
we here quantify. We hypothesise that such singularities appear due to controlling functioning
of the natural global biota and discuss major quantitative arguments in support of this conclusion.
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Abstract

A hysteresis loop for 3 µ polycrystalline Co-Fe film has bean obtained using 3-D neutron polariza-
tion analysis. The rotations of polarization vectors for the opposite magnetization directions differ
by 40.5(2.0) %. It is suggested that effect be connected with a unidirectional crystalline texture
of the sample. The certain variants of control experiments are considered.
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Search for Spontaneous Collinear Tripartition of 252Cf Nuclei

A. V. Kravtsov, G. E. Solyakin
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Abstract

In connection with the 30-th anniversary of the PNPI a summary on the study of collinear tripartition
of heavy nuclei is presented. It continues the previous commemorative publications.
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New Facility for Fundamental Research in Nuclear Physics
with Polarized Cold Neutrons at PSI

A. Schebetov, A. Serebrov, V. Pusenkov, M. Lasakov,
P. Böni, M. Lüthy, J. Sromicki
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Abstract

A polarized neutron beam of 40x150 mm2 cross-section and record intensity was formed by a unique
optical system of 7 m length for fundamental physics research at the Swiss Spallation Neutron Source
(SINQ) at the Paul Scherrer Institute (PSI). The measured cold neutron flux density at the exit of the
guide system was found to be 2.108 (cm2.s.mA)-1. The routinely used proton current is 1.2 mA. The mean
polarization was found to be <P>=0.97. A numerical method was used for optimization of the neutron
guide geometry. Calculated flux neutron density and mean beam polarization, correspondingly,
1.6-1.8.108 (cm2.s.mA)-1 and 0.975-0.98, are close to the measured values. Non-magnetic NiMo/Ti su-
permirrors were used in the beam condenser for the fist time.
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Numerical Calculation of Neutron Fluxes at the Exit
of a Complex Neutron-Guide System at IRI, Delft

V. Pusenkov, A. Schebetov, H. P. M. Gibcus, R. M. Gommers,
F. Labohm, V. O. de Haan, A. A. van Well
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Abstract

A numerical method of calculation of the neutron flux for the complex guide systems is described.
A feature of the given method is the «short section approximation» based on the dividing the guide into
many short straight sections. This method was used for the calculation of the neutron flux at the exit of
new neutron guide system at the Interfaculty Reactor Institute (IRI). Calculations showed that to mini-
mize flux losses to 50 % it is necessary that reflectivity of NiMo/Ti supermirror (m=2) at twice the critical
angle of nickel should not be lower than 90 %. The mean step between channels of the neighbouring
optical sections should not exceed 0.02 mm and the waviness of the optical section walls should not
exceed 0.5 mrad. The measured flux intensities at the exit of the neutron guide system showed quite
a good correspondence to the calculated values.
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Abstract

There was proposed a new method for the printed circuit board machining. This method was imple-
mented by semiautomatic Cutting Machine, that was developed, produced, and tested. The CM
is intended for the precise edge trimming of the Printed Circuit Boards for the cathode pad planes
of the large size proportional chambers. The CM allows punching the positioning holes without reinstal-
lation the PCB. The achieved accuracy of edges is 15 µm and 25 µm of the hole position. The produc-
tion performance is better than three pieces per hour.
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Abstract

It is shown that, by introducing a resonance phase for two opposite-parity quasistationary states
of the same spin, the observed sign dependence of P-odd and P-even observables in neutron-induced
reactions can be matched with theoretical predictions.
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Non-Abelian Confinement via Abelian Flux Tubes
in Softly Broken N=2 QSD

A. Marshakov and A. Yung
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Abstract

We study confinement in softly broken N=2 SUSY QCD with gauge group SU(N
c
) and N

f
 hypermul-

tiplets of fundamental matter (quarks) when the Coulomb branch is lifted by small mass of adjoint
matter. Concentrating mostly on the theory with SU(3) gauge group we discuss the N=1 vacua which
arise in the weak coupling at large values of quark masses and study flux tubes and monopole confine-
ment in these vacua. In particularly we find the BPS strings in SU(3) gauge theory formed by two
interacting U(1) gauge fields and two scalar fields generalizing ordinary Abrikosov-Nielsen-Olesen vor-
tices. Then we focus on the SU(3) gauge theories with N

f 
= 4 and N

f 
= 5 flavors with equal masses.

In these theories there are N=1 vacua with restored SU(2) gauge subgroup in quantum theory since
SU(2) subsectors are not asymptotically free. We show that although the confinement in these theories
is due to Abelian flux tubes the multiplicity of meson spectrum is the same as expected in a theory with
non-Abelian confinement.
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Small-Angle Proton Elastic Scattering from the Neutron-Rich Isotopes 6He and
8He, and from 4He, at 0.7 GeV in Inverse Kinematics

G. D. Alkhazov, M. N. Andronenko, A. V. Dobrovolsky, G. E. Gavrilov,
A. V. Khanzadeev, G. A. Korolev, A. A. Lobodenko, D. M. Seliverstov,

N. A. Timofeev, A. A. Vorobyov, V. I. Yatsoura, S. R. Neumaier,
P. Egelhof, H. Geissel, H. Irnich, G. Münzenberg,

W. Schwab, T. Suzuki, M. Mutterer
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Abstract

Absolute differential cross sections for elastic p4He, p6He and p8He small-angle scattering were mea-
sured in inverse kinematics with secondary 4,6,8He-beams at an energy near 0.7 GeV/u. The experiment
was performed using beams from the heavy-ion synchrotron SIS and the fragment separator FRS
of GSI Darmstadt. The hydrogen-filled ionization chamber IKAR served simultaneously as a gas target
and a detector for the recoil protons. Projectile scattering angles were measured with multi-wire track-
ing detectors. For proton scattering from the neutron-rich isotopes 6He and 8He, differential elas-
tic-scattering cross sections dσ/dt were deduced in the range 0,002 ≤  t  ≤ 0,05 (GeV/c)2 of
the four-momentum transfer squared t. For elastic p4He scattering, the data obtained in the t-range
0,002 ≤  t  ≤ 0,02 (GeV/c)2 supplement the results from an earlier experiment performed in direct
kinematics. From the differential cross sections, the integral elastic-scattering cross sections σ

el
,

the total cross sections σ
tot

, and the total reaction cross sections σ
r
 for the proton-nucleus strong inter-

action were evaluated. The data obtained on dσ/dt allow the radial matter distributions in the 6He and
8He nuclei to be determined and the corresponding root-mean-square matter radii to be deduced.
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Nuclear Matter Distributions in the 6He and 8He Nuclei
from Differential Cross Sections for Small-Angle Proton Elastic Scattering

at Intermediate Energy

G. D. Alkhazov, A. V. Dobrovolsky, P. Egelhof,
A. V. Khanzadeev, G. A. Korolev, A. A. Lobodenko,

M. Mutterer, S. R. Neumaier, D. M. Seliverstov, A. A. Vorobyov

���������

/�	�������������*��	�
�������������������	�������������������������	
������
��������

	
�������	
���
������ �*��
���������
���6&����8&��������!��	
���������
����
�������
��

*�������
%�Q���
������������� ���	���������������
���U�����
��������	�
����
��������
���

	
������������
�� �	��������%����������������
����������
���
�����������
��	
��������

���
�� �����
��� 6&�� �� 8&�� ������������ �� 	
������������� �� ����� ���� *��� ��
�� �������� ��

α��������������
�������������������� �
�����������%�,
��������
��������
�������
��	
����
���� ����
�� �����
���� �� �������	
����	��������������	�
����
��������
��	
������� 

	����������
�����R
m
E"�6#'<(��������6&����R

m
E"�17'<(��������8&�%�O������������
����������

�������!�������
�� ����������������������������� ����
�� �	�
���
���'r�D�Z�2���(������

��
+� ������������������3�$������+������������������
�� �����
��%�[��������
����!����������

�����������������
���������������������������������*�����
���	
������������������!����������

����
��������R
m
 ���#�3�#�"���%�O��	�
�������������������	������������6,8&���	
������
�����

�������������
����	��������������	
���
���	
��������� �
������������
���������������� 

������������
��	
���������%�.
����������
������
���������������������	������������ �
����

�� ��6&�����8&����
����
�����
�6&����8&�%

Abstract

A Glauber based analysis of experimental data on the cross sections for small-angle intermediate-
energy proton elastic scattering from 6He and 8He has been performed for determining the radii and
radial shape of these nuclei using phenomenological nuclear density distributions with two free param-
eters. The shapes of the 6He and 8He nuclear matter radial distributions deduced in the present work
conform with the concept that both nuclei consist of an α-particle core and a significant neutron halo.
Different types of parametrizations for the phenomenological density distributions have resulted in con-
sistent values of the root-mean-square matter radii: R

m
= 2,30(7) fm for 6He and R

m
=2,45(7) fm for 8He.

These matter radii do not include possible contributions from density tails at the nuclear far periphery
(r > ~ 6 fm), which may contain only about 1 % of the total nuclear matter. Taking into account such
density tails from theory may increase the deduced R

m
-values by 0,1-0,2 fm. The experimental p6,8He

elastic-scattering cross sections have also been utilized for probing the matter density distributions
resulting from various nuclear microscopic models. Besides, the sensitivity of the total p6,8He reaction
cross sections to the size of the 6He and 8He nuclei has been considered.
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Abstract

Theoretical study of the internal conversion probability for H-like ions is carried out, and compared
with that for the neutral atoms. Calculations has been performed within the framework of the relativistic
Dirac-Fock method. The results obtained reveal that the influence of the multiple ionization on the
internal conversion coefficients in the K-shell is maximal near the ionization threshold and for transi-
tions of high multipolarities. In this situation the effect achieves an order of magnitude. The difference
decreases with increasing energy. However, the difference remains noticeable for nuclear transitions
which are of practical significance. The total effect of the ionization on the lifetime of the nucleus having
regard to convertion in outer shells, can be as great as 8 orders of magnitude. The effects predicted are
important for experiments with the relativistic heavy ion beams.
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Abstract

Experimental data along saturated line (saturated vapor pressure, liquid and gas density) have been
analyzed for H

2
, D

2
, T

2
 and HD. Temperature functions of these properties have been calculated

on base classical and quantum-mechanical laws corresponding state. The functions describe the ex-
perimental data for cryogenic gases (N

2
, Ne, T

2
, D

2
, HD, H

2
, He) with high precision and allow

the properties of unexplored experimentally compound HT and DT to be calculated. Heat of vaporiza-
tion all hydrogen isotopes and their compounds have been calculated on basis of these functions.
The results of calculate are compared with the experimental data and with calculation data of others
authors.
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Differential Cross Sections for the Charge Exchange Reaction πππππ–ρ →πρ →πρ →πρ →πρ →π0n
in the Momentum Range from 147 to 322 MeV/c
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Abstract

Measured values of differential cross sections for the reaction π–ρ→π0n are presented. Statistical
uncertainties for the differential cross sections are typically at a level of 3–5 %. Systematic uncertainties
are estimated to be 5–10 %. The experiment was carried out using the Crystal Ball detector
at the Alternating Gradient Synchrotron at Brookhaven National Laboratory, USA.
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