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The sources of energy of solar activity are analyzed. The primary source of solar energy is the core of the Sun, where as a result of 
the reactions of thermonuclear fusion, energy is released in the form of -quanta and neutrino particles that propagate outward. At 
approaching the surface, the temperature is rapidly decreasing and at the same time the opacity of the substance of the radiation zone 
steadily increases, resulting in the creation of conditions for the emergence of a convective energy transfer at a distance from surface of 
about 0.3 radius of the Sun. Above this boundary lies a layer called the convection zone. The existence and localization of the convection zone of 
the Sun is determined by two reasons: the first – the structural (radiative) temperature gradient increases due to increased opacity when the tem-
perature drops; the second – the adiabatic gradient of the temperature of the floating elements reduces its value in the zones of partial ionization of 
hydrogen and helium. 

It is the convection zone that plays the role of the landfill, where the main processes are born, which are responsible for the cyclic 
manifestations of the Sun's activity. However, part of the convective flow of energy coming from the interior of the Sun, accumulates and is carried 
upwards in the "magnetic form". An important specific property of magnetic energy transfer is manifested in cyclic changes in most of 
the phenomena generated by magnetic fields, which are called magnetic activity of the Sun. The main mechanism providing the cyclic 
nature of the fluctuations of magnetic activity is the turbulent dynamo, localized in the convection zone. 

The most favorable place for the generation of a toroidal magnetic field, on which the intensity of spot formation depends, are the deep layers 
near the bottom of the convection zone, covering the layer of permeable convection (convective overshoot layer) and the tachocline. Overshoot 
creates the necessary conditions for the formation of a layer of long retention maintenance of magnetic fields, whereas in the tachocline, due to the 
sharp decrease in angular velocity in the presence of a weak poloidal field, a powerful toroidal field is effectively generated. Parker buoyancy of this 
field dominates over the effects of anti-buoyancy. Therefore, eventually, toroidal field rises to the surface and forms magnetic bipolar groups of 
sunspots. An important factor of physical processes in the deep layers is also the meridional flow directed to the equator, which, within the frame-
work of the hydromagnetic dynamo model, provides the migration of toroidal fields from high latitudes to low ones. The author's recent studies on 
the role of the deep layers of the solar convection zone in explaining the observed phenomenon of double peaks of the cycle of sunspots are noted. 

Keywords: Sun; excitation of solar energy; radiation; convection; magnetic energy; convective zone; solar activity; overshoot layer; tacho-
cline; magnetic buoyancy; meridional circulation; turbulent dynamo; magnetic cycle.
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The fraction of thermal (free-free) emission in the radio continuum at the frequency of 1.4 GHz is derived in 193 compact star-forming galaxies 

(CSFG). These galaxies with detected radio emission represent the subsample of a larger CSFG sample of about 14 000 galaxies (Izotov, Y.I., 

Guseva, N.G., Fricke, K.J., Henkel, C.: Mon. Not. R. Astron. Soc. 2016, 462, 4427) selected from the Data Release 12 of the Sloan Digital Sky Survey 

(SDSS) (Alam, S., et al.: Astrophys. J. Suppl. Ser. 219, 12, 2015). We use the 1.4 GHz fluxes from the FIRST (Becker R.H., White R.L., & Helfand D.J.: 

1995, ApJ, 450, 559) and NVSS (Condon, J.J., Cotton, W.D., Greisen, E.W., et al.: 1998, AJ, 115, 1693) catalogues. The fluxes of the thermal compo-

nent at 1.4 GHz are derived from the extinction- and aperture-corrected fluxes of the H  emission line in the SDSS spectra following to (Caplan, J.,  

& Deharveng, L.: 1986, A&A, 155, 297) and are compared with the total fluxes in radio continuum. 

The distribution of the fraction of thermal emission A at 1.4 GHz is similar to the log-normal one. Its median values of 6 % and 14 % are derived 

respectively with the H  emission line fluxes which are non-corrected and corrected for aperture. We consider these values as lower and upper 

limits  and discuss their uncertainties introduced by aperture corrections. The derived fractions of thermal emission are similar to those found 

previously for different types of star-forming galaxies. 

We study the dependence of A on various parameters and find strong correlation with the equivalent width of the H  emission line W and the g-

r colour index I. The A value increases with increasing of the equivalent width W at a fixed colour index I  or with increasing of the colour index I at a 

fixed equivalent width W. In the general case, when both W and I are varied, we obtain the relation (A) = C +C (W W )+C (I I )− −  where W0 = 29.3, 

I0 = 0.342, 1 = –0.884 ± 0.02, 2 = 0.0044 ± 0.001 and 3 = 0.23 ± 0.13. Additionally, we find that the fraction of thermal emission at 1.4 GHz is lower 

for older starbursts. 

Key words: star-forming galaxies, continuum radio emission, thermal emission. 
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