BALTIC ASTRONOMY Vol. 23, No. 2 (2014), ABSTRACTS



Baltic Astronomy, vol. 23, 71-91, 201}

Dynamics of Cosmic Neutrinos in Galaxies

A. Sapar

Tartu Observatory, 61602 Toravere, Estonia; sapar@ao.ee

Received: 2014 June 11; accepted: 2014 July 2

Abstract. The cosmic background of massive (about 1 eV rest-energy) neu-
trinos can be cooled to extremely low temperatures, reaching almost completely
degenerated state. The Fermi velocity of the neutrinos becomes less than 100
km/s. The equations of dynamics for the cosmic background neutrinos are
derived for the spherical and axisymmetrical thin circular disk galaxies. The
equations comprise the gravitational potential and gravity of the uniform bary-
onic disk galaxies. Then the equations are integrated analytically over the disk
radius. The constant radial neutrino flux in spherical galaxies favors formation
of the wide unipotential wells in them. The neutrino flux in the axisymmetrical
galaxies suggests to favor the evolution in the direction of a spherically sym-
metrical potential. The generated unipotential wells are observed as plateaux
in the velocity curves of circular stellar orbits. The constant neutrino density at
galactic centers gives the linear part of the curves. The derived system of quasi-
linear differential equations for neutrinos in the axisymmetrical galaxies have
been reduced to the system of the Lagrange-Charpit equations: the coupled
differential equations, specifying the local neutrino velocities and dynamics of
motion along trajectories, and an additional interconnected equation of the neu-
trino mass conservation, which can be applied for the determination of density
of the neutrino component in galaxies.
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Abstract. Deep Chandra observations of the distant cluster of galaxies,
CL J1415.14+3612, are analyzed in order to determine the main physical char-
acteristics of the intracluster medium. We also investigate some properties of
a cool-core phenomenon at ~ 10 kpc. Combining all Chandra observations, we
derive the average temperature (kT = 6.77+0.54 keV) and the metal abun-
dance (Z = 0.84+£0.16 Zy) of the cluster. Assuming hydrostatic equilibrium
and spherical symmetry, and using deprojected temperature and surface pro-
files, we estimate the value of total mass of the cluster within Ras00, Rs00 and
Ropo and find the fraction of gas for these radii. The gas mass fraction of
CL J1415.1+3612 at Rsq is typical for X-ray clusters, (2.24:0.5)-10'* M. The
total mass is equal to 3.84:0.4-10'* M, at Rago and the corresponding gas frac-
tion is f = 0.21£0.06. In addition, we measured the cooling time of the central
region (~ 10 kpc) as teoo1 = 0.163+£0.021 Gyr. The value of entropy in the same
region is K, = 12.14+2.6 keVcm?. We also checked the redshift value of the
cluster using the iron line K« in the X-ray spectra of CLJ1415.1+3612. Our
analysis makes this galaxy cluster to be one of the best investigated distant
massive clusters in the X-ray range.
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Abstract. Stochasticity of bright stars introduces uncertainty and bias into
derived structural parameters of star clusters. We have simulated a grid of clus-
ter V-band images, observed with the Subaru Suprime-Cam, with age, mass
and size representing a cluster population in the M31 galaxy and derived their
structural parameters by fitting King model to the surface brightness distribu-
tion. We have found that clusters less massive than 10* M, show significant
uncertainty in their core and tidal radii for all ages, while clusters younger than
10 Myr have their sizes systematically underestimated for all masses. This em-
phasizes the importance of stochastic simulations to assess the true uncertainty
of structural parameters in studies of semi-resolved and unresolved clusters.
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Abstract. We study the “angular momentum catastrophe” in the framework
of interaction among baryons and dark matter through dynamical friction. By
means of Del Popolo (2009) model we simulate 14 galaxies similar to those
investigated by van den Bosch, Burkert and Swaters (2001), and calculate the
distribution of their spin parameters and the angular momenta. Our model
gives the angular momentum distribution which is in agreement with the van
den Bosch et al. observations. Our result shows that the “angular momentum
catastrophe” can be naturally solved in a model that takes into account the
baryonic physics and the exchange of energy and angular momentum between
the baryonic clumps and dark matter through dynamical friction.
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Abstract. We present the simultaneous light and radial velocity curve anal-
ysis of two contact binaries in Pegasus using the Wilson-Devinney code. The
following absolute astrophysical parameters are determined: masses, radii and
effective temperatures. BB Peg is a W-subtype W UMa-type binary, compo-
nents of which are main sequence stars with 0.50 M, and 1.40 M. The radii of
its components are Ry = 0.81 Ry and Ry = 1.28 R5. V407 Peg is an A-subtype
contact binary composed of two subgiant components with masses 1.70 Mg and
0.43 Mg, and radii Ry = 2.17Rg and Rs = 1.25 Rg. Comparisons with the
theoretical models for solar composition by Girardi et al. (2000) confirms our
classification and supports the results.

Key words: stars: binaries: eclipsing — stars: fundamental parameters —
stars: individual (BB Peg, V407 Peg)



Baltic Astronomy, vol. 23, 137-149, 2014

Cosmic-ray Induced Diffusion in Interstellar Ices

Juris Kalvans

Engineering Research Institute “Ventspils International Radio Astronomy
Center” of Ventspils University College, InZenieru 101, Ventspils, LV-3601,
Latvia; Juris. Kalvans@uenta.lv

Received: 2014 April 16; revised: July 15; accepted: July 27

Abstract. Cosmic rays are able to heat interstellar dust grains. This may
enhance molecule mobility in icy mantles that have accumulated on the grains
in dark cloud cores. A three-phase astrochemical model was used to investigate
the molecule mobility in interstellar ices. Specifically, diffusion through pores
in ice between the subsurface mantle and outer surface, assisted by whole-grain
heating, was considered. It was found that the pores can serve as an efficient
transport route for light species. The diffusion of chemical radicals from the
mantle to the outer surface are most effective. These species accumulate in the
mantle because of photodissociation by the cosmic-ray induced photons. The
faster diffusion of hydrogen within the warm ice enhances the hydrogenation of
radicals on pore surfaces. The overall result of the whole grain heating-induced
radial diffusion in ice are higher abundances of the ice species whose synthesis
involve light radicals. Examples of stable species synthesized this way include
the complex organic molecules, OCS, HyO5 and cyanoplyynes.
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